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LCfl NOI DAU

Bao che hoc la mot trong nhflng mon hoc nghiep vu cot loi 
trong chUdng trinh dao tao dUdc si cua TrUdng dai hoc dUdc Ha 
Noi. De lam tai lieu hoc tap va tham khao cho sinh vien, trUdc 
day, Bo mon bao che da bien soan bo giao trinh “Ky thuat bao che 
cac dang thuoc" gom 2 tap. Sach da dUdc Nha xuat ban y hoc 
phat hanh va in lai lan thii hai.

Cung v6i siJ phat trien cua cac nganh khoa hoc ky thuat 
khac, trong nhQng nam qua, ky thuat bao che da co nhQng budc 
tien dang ke. Tii thap ky 70 cua the ky 20, sinh dUOc hoc bao 
che ra doi da danh dau budc chuyen ve chat tCf “bao che quy 
U6c” sang “bao che hien dai”. Nhieu ky thuat bao che mdi va 
dang thuo’c m6i da ra ddi, dap iing nhu cau dung thuoc ngay 
cang cao cua ngiidi benh.
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De giup sinh vien cap nhat dUOc kien thtic, chung toi bien 
soan lai tai lieu "Ky thuat bao che cac dang thuoc" v6i tieu de "Ky 
thuat bao che va sinh ditac hoc cac dang thuoc", bu6c dau bo 
sung nhQng hieu biet ve sinh dUOc hoc bao che, ve mot so" ky thuat 
m6i va dang thuoc mcii. Sach bao gom 13 chUOng, dUOc s&p xep 
theo he phan tan cua cac dang thuoc. Mot so" kien thiic chuyen sau 
se dUOc trinh bay trong cac chuyen de sau dai hoc. Ngoai viec 
dung lam tai lieu hoc tap cho sinh vien, hy vong cuon sach cung se 
la tai lieu tham khao bo ich cho cac ban dong nghiep.

Do trinh do va thdi gian bien soan co han, chic chin quyen 
sach khong tranh khoi thieu sot. Tap the tac gia mong nhan duck; 
y kien dong gop, phe binh cua ngUOi doc de rut kinh nghiem cho 
nhQng lan in sau.

Tap the tac gia





THUOC PHUN MU

C hifdng 6.

I. DAI CirdNG

1. Dinh nghla va vai net ve lich suf phat trien

Thuoc phun mu la dang thuoc khi sik dung thuoc dUOc phan tan thanh 
nhQng tieu phan rat nho the ran hoac the long trong khong kin. DUdc chat 
co the 6 dang bot, dung dich, nhu tiidng dUdc dong trong do bao goi km 
va dufdc day t6i noi dieu tri nhd ap suat cua cua khi nen, khi hoa long 
hoac nhci liic cO hoc do ngiicii dung thuoc tao ra. Thuoc phun mu dtfdc chi 
dinh dung tai cho tren da, niem mac, dung cho cac hoc cua cd the nhu 
tai, triic trang, am dao hoac dung xong hit qua dUcing ho hap de thuoc 
vao phoi, vao xoang mui.

Do dac diem thuoc tao ra he phan tan cac tieu phan rat min trong 
khong khi nen thuoc phun mu co ten goi chung la aerosol (co tai lieu dich la 
thuoc khi dung).

Loai hinh dong goi cac chat thuoc de sii dung trong mot he co ap suat 
cao co tic trU6c nam 1900. Cho den nam 1942 loai thuoc phun mu dau tien 
dung de diet sau bo dUdc ling dung trong nong nghiep, cong nghe thuoc 
phun mu mdi dUdc coi la bit dau va ttf nam 1950 dUdc ap dung trong Nganh 
dUdc. Thuoc phun mu de (tieu tri bong, vet thUdng nhiem khuan hoac cac 
benh tren da da dUdc nghien ctiu san xuat trong thcii gian nay. Cho den nam 
1955 nidi co loai thuoc phun mu chi dinh dung theo dUdng ho hap v6i dUdc 
chat la epinephrin.

Do thuoc phun mu co nhieu ufu diem, thuan ldi cho ca benh nhan va 
bac si, nhu cau svL dung thuoc phun mu ngay cang cao. Dang thuoc phun mu 
da phat trien trd thanh mot dang bao che co gia tri chiem vi tn ngang hang 
vdi cac dang bao che khac nhu vien nen, nang thuoc, dung dich thuoc... 
Ngoai viec dung de dieu tri, thuoc phun mu con difdc dung trong chan doan 
nhiing bat thUdng ve cau tao va chiic nang trong dUdng ho hap dUa tren 
nghien ciiu sU lang dong va di chuyen cua cac tieu phan min co gan cac 
nguyen to" phong xa.
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2. Uu nhtfdc diem cua dang thuoc phun mu

Thuoc phun mu la dang bao che sU dung rat thuan tien de dang va 
nhanh chong tao ra mot lieu thuoc khong can dung mot dung cu nao khac, 
dam bao ve sinh, khong co sU nhiem ban do dung cu.

Thuoc dUdc dong trong binh km, khong co sU xam nhap cua do am, 
khong khi va vi khuan, vi vay thuoc phun mu co do on dinh cao, tranh dUdc 
sU phan huy do cac tac nhan hoa hoc cung nhu do sU phat trien cua vi 
khuan nam moc.

Khi can thiet thuoc phun mu co van dinh lieu dam bao sU phan lieu 
chlnh xac. Thuoc dUdc phun ra phu nhe tren ndi chi dinh, han che toi da cac 
tac dong gay klch ling ndi dung thuoc.

Thuoc phun mu co the dUOc dung thay cho dang thuoc tiem doi v6i mot 
so loai thuoc nhu hormon, thuoc chong virus... bing cach xong hit hoac 
phun xit vao mui rat thuan ldi cho benh nhan stf dung.

Thuoc phun mu co hieu lUc tac dung dieu tri cao, tranh difdc sU phan 
huy dUdc chat 0 dUdng tieu hoa va 6 vong tuan hoan qua gan vi thuoc khong 
di qua dUOng nay. Khi dung tai cho dUdc chat dUdc tiep xuc tot tren da hay 
niem mac, thuoc co the phat huy tac dung toan than khi dUdc sii dung 6 
dang xong hit qua mieng, mui... dUdc chat dUdc hap thu qua mao mach phe 
nang hay mao mach du6i lUdi vao mau.

Noi chung thuoc phun mu sU dung lieu liJdng thap, co the han che dUdc 
tac dung phu va tac dung khong mong muon.

Mot so thuoc can phoi hdp de hiep dong tac dung nhUng co tUdng tac 
vat ly, hoa hoc khi co mat trong cung dang bao che, co the dUdc dung rieng d 
dang thuoc phun mu xong hit qua mui hoac mieng de thu6c dUdc hap thu 
qua dUdng ho hap.

Khi dUdc chat 6 dang thuoc uong hoac tiem khong co dUdc nhiing dac 
tmh dUdc dong hoc thich hdp de co tac dung mong muon, dUdc chat co the 
dUdc dung du6i dang thuoc phun mu cho phep thuoc co tac dung tot.

Thuoc phun mu co nhieu Uu diem nhu tren nhUng cung co mot so 
nhUdc diem sau day:

- Ky thuat san xuat thuoc phun mu noi chung tUdng doi phtic tap. 
Thuoc phun mu doi hoi do bao goi bao gom binh chtia, he van, dau phun... 
Qua trinh dong nap chat day dong thdi v6i qua trinh dong goi hoan chinh 
tao binh thuoc kin doi hoi thiet bi phifc tap.

- Thuoc phun mu s i dung chat day loai din chat fluocarbon la chat 
pha huy tang ozon cua khi quyen trai dat. Loai chat day la hydrocarbon 
khong co nhiidc diem nay nhUng lai la cac chat di gay chay no khi tiep xuc 
v6i nhiet.
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- Mot so" thuoc phun mu dung tai cho khi dung nham vao difcJng ho hap 
co the gay nguy hiem chet ngudi, cac thuoc phun mu tuy ft gay tai bien 
nhUng doi v6i loai xong hit dUcJng mui hoac mieng, thuoc can phai khong 
dUdc kich ling dudng ho hap cung nhu niem mac mui, phai tan dUdc trong 
niem mac mui, hap thu van chuyen dUdc qua dUdng ho hap, dUdc chat phai 
on dinh va ket hdp dUdc vdi chat din d dUdng mui va co pH tvf 5,5 den 7,5.

- Thuoc phun mu dung xong hit vao phoi neu khong co sU phoi hdp hit 
thd theo dung yeu cau, lieu thuoc se khong dUdc hap thu day du.

3. Phan loai thuoc phun mu

- Thuoc phun mu co the phan loai theo dUdng dung: Thuoc phun mu 
dung tai cho tren da, dung cho tai, trilc trang, am dao, thuoc phun mu dung 
de xong hit qua mieng, mui vao phoi vao xoang mui, dtfdi lUdi...

- Thuoc phun mu co the dUdc phan loai theo trang thai tap hdp cua thuoc 
va chat day trong binh chiia: Thuoc phun mu hai pha (pha long gom dung dich 
thuoc tan trong chat day long va pha hdi cua chat day), thuoc phun mu ba pha 
bao gom hon dich hoac nhu tUdng thuoc va chat day d the khi.

- Phan loai theo cau true hoa ly cua he thuoc co the co cac loai: 
Thuoc phun mu dung dich, hon dich, nhu tUdng, b<Dt xo"p.

- Phan loai theo loai dung cu thiet bi tao phun mu co the co cac loai: 
Thuoc phun mu co van dinh lieu, co van phun lien tuc, co bdm dinh lieu 
khong dung chat day, thuoc phun mu san xuat hang loat quy mo cong 
nghiep, loai thuoc can dung cu tao phun mu dung cho dieu tri ci cac khoa 
phong benh vien, thuoc phun mu dung khf nen, dung khi hoa long, loai co 
pitong tU do (tao vach ngan thuoc v6i chat day) hoac loai co tui chat deo 
(dung thuoc tach biet khoi chat day)...

Can lUu y phan biet thuoc phun mu (aerosol) cho cac tieu phan phun 
ra rat nho (dUdi 50 mcm), loai thuoc phun xit (spray) con goi la thuoc phun 
mu tho dai, phun ra cac tieu phan 16n tren lOOmcm, loai thuoc xong hit 
(inhaler) la thuoc phun mu dung theo dtfdng ho hap vao phoi. Ngoai ra con 
co loai bot hoac nang (chiia bot thuoc sieu min) dung de xong hit. Loai thuoc 
phun mu nay thudng dung lUc cd hoc bat vd tui, choc thung nang de bot min 
dUdc hit vao dUdng ho hap (moi dong tac bat lUc cd hpc giai phong mot lieu 
thuoc xac dinh).

Moi loai thuoc phun mu co nhiing dac diem rieng se dUdc neu trong cac 
phan dUcii day ve thanh phan cau tao va cong thiic cua thuoc phun mu.

II. THANH PHAN CAU TAO CUA THUOC PHUN MU

Thuoc phun mu thong thUdng bao gom 4 thanh phan: Chat day, binh 
chiia, van va nut bam (dau phun) va thuoc.
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1. Chat day

Chat day trong thuoc phun mu la cac khi nen hoac khi hoa long, tao 
ra ap suat cao trong binh de phun thuoc ra khoi binh khi bam md van. 
Khi hoa long gom 2 nhom: Cac dkn xuat cua fluorcarbon v6i cac 
hydrocarbon, khi nen thifcJng dung cho thuoc phun mu la nitrogen, 
carbon dioxyd va nitd oxyd.

1.1. Cdc khi hod long dung 1dm chat day cho thuoc phun mu:

Khi hoa long co Uu diem hdn khi nen ve nhieu mat nen thUcJng dUdc 
dung trong cac thuoc phun mu yeu cau chat lUdng cao. Binh thuoc phun 
mu chiia khi hoa long co the tlch gpn nho do khi long chiem the tlch be. 
Mat khac do co sU can bang gifia 2 pha long-hdi nen binh thuoc giii dUdc 
ap suat h^ng dinh trong qua trinh sit dung dam bao tot cho do chlnh xac 
phan lieu va do min cua cac tieu phan. Uu diem ve the tlch co the thay ro 
khi so sanh: De chuyen ve the hdi, gian ncJ can bang v6i ap suat khong 
khi, fluorcarbon hoa long tang 240 lan the tlch trong khi do cac khi nen 
chi tang tvf 3 den 10 lan.

Khi hoa long con dong vai tro tac nhan gay phan tan, la thanh phan 
trong tieu phan thuoc phun ra tif binh chiia, khi long hoa hdi thoat ra khoi 
tieu phan lam cho cac tieu phan thuoc tiep tuc bi phan chia nho hdn, trong 
mot so" trUdng hdp rieng co the tao bot xop.

1.1.1. Cac fluorcarbon:

Cac tlnh chat hoa ly nhu ap suat hdi, nhiet do soi, ty trong cua khi hoa 
long, do tan trong nU6c cua cac chat day fluorcarbon dUdc ghi trong bang:

Bang 6.1: Tinh chat hod ly cua mot so chat day fluorcarbon (d 21°C )

Chat day 
(ky hieu)

Ten hoa hpc T° soi 
(°C)

ap suat hoi 
(atm )

Ty
trong

Do tan trong 
nirdc (%  )

11 Triclor monofluor methan 23,8 0,91 1,485 0,009

12 Diclor difluor methan -29,8 5,78 1,325 0,008

114 Diclor tetrafluor ethan 3,8 1,87 1,408 0,007

142 Monoclor difluor ethan 9.8 2,36 1,119 0,054

152 Difluor ethan -30,1 5,19 0,911 0,17

22 Monoclor difluor methan -57,5 9,25 1,209 0,11
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Cac chat day nhom fluorcarbon thUdng dufdc goi tat la Freon hoac 
propellant kem so" ky hieu de co the tim ra cong thtic hoa hoc cua chung. So 
ky hieu dUdc quy U6c nhu sau: So" ci hang don vi tUdng ting v6i so" nguyen tii 
fluor trong phan tit, so" cJ hang chuc tUdng ting v6i so" nguyen tii hydro cong
1, so" 6 hang tram tUdng ting v6i so" nguyen tik carbon trti 1, so" nguyen tii clor 
dUdc suy tti hieu so" co tri so" tren dam bao bao hoa hoa tri cua carbon, neu 
hdp chat dong vong thi them chii C trU6c cac con so", neu co nhieu dong phan 
thi them chii a,b,c dting sau cac con so". Vf du chat day 11,12,114 dUdc tfnh 
ra co cong thtic hoa hoc sau:

Chat day 114 F F
(Tetra fluor diclo ethan) F -C -C -F

Chat day 12
(Diclor difluor methan)

Cl Cl

Cl—C-F  i
Cl

Chat day 11 F
(Triclor monofluor methan) Cl—C-Cl

Cl

Cac din chat fluorcarbon noi chung tUdng doi trd ve hoa hpc, ft doc hai 
va khong de chay. Do co nhting Uu diem nhu da neu tren nen chung dUdc 
dung cho cac thuoc phun mu de xong hit qua mui hoac mieng tao ra cac tieu 
phan co do min cao de thuoc de hap thu, phat huy hieu liic dieu tri tot.

Can chu y rkng cac nha khoa hoc da tim ra tac hai cua cac dan chat 
fluorcarbon vao nam 1970: Chung pha huy nhanh chong tang ozon cua khf 
quyen trai dat, lam mat kha nang ngan can cac tia bi£c xa vu tru cua khf 
quyen, tang nguy cd gay ung thu da cung nhu cac tac hai khac cua cac tia 
biic xa mat trdi... To chtic bao ve moi trUcJng the" gi6i ngay 15-12-1978 da ra 
quy che" cam suf dung cac dan chat fluorcarbon cho cac thuoc phun mu thong 
thUdng, khong can co yeu cau chat ltfdng cao nhu thuoc phun mu dung tai 
cho tren da. Thuoc phun mu dung de xong hit qua mui, qua dUdng mieng, 
tao bot xop dung cho am dao chtia cac chat sat khuan, thuoc phun mu chiia 
khang sinh cho phep khong ap dung qui che" nay.

Cac dan chat fluorcarbon co the xay ra phan ting thuy phan nhu chat 
day 11. San pham thuy phan tao ra HC1 lam tang tac hai an mon binh chtia 
kim loai va co the gay kfch ling da va niem mac khi dung thuoc phun m i  
Neu trong cong thiic co nUdc can tranh dung chat day 11, nen dung chat day 
12 hoac hon hdp 12 va 114.

Chat day 142 va 152 de bat chay hdn cac chat ke tren nhUng co kha 
nang hoa tan tron lan v6i nU6c cao hdn, hoa tan dUdc nhieu dUdc chat hdn.
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Cac chat fluorcarbon thole ra khong hoan toan trd ve sinh ly, co tai lieu 
neu chung co the lam cham stf lien seo cua cac vet thUdng va gay kfch ting 
nhu'mo phoi.

Cac chat day fluorcarbon thUdng dUdc dung phoi hdp theo ty le sao cho 
dat dUdc mot ap suat hdi thich hdp cho tifng che pham thuoc phun mu. Ap 
suat hdi cua hon hdp cac chat day dUdc tmh theo dinh luat Dalton bang tong 
ap suat hdi rieng phan cua cac thanh phan. Trong he thuoc phun mu con co 
cac chat hoa tan trong dung dich dung moi va chat day. Do do de tfnh mot 
cach chmh xac phai ap dung dinh luat Raoul co tlnh den sU giam ap suat 
hdi cua dung moi khi co mat chat tan.

Doi vdi dung dich ly tUcing, ap suat hdi cua hon hdp 2 chat day co the 
dUdc tmh theo bieu thiic toan hoc sau day:

P — PA + PB — n apao + n bp bo

Trong do NA= — va N B = —^ —  
nA+ n B nB + n

P la ap suat hdi cua he hon hdp 2 chat day A, B.
PA, PB la ap suat hdi rieng phan cua tifng chat A, B.
PAo, P Bo la ap suat hdi cua tifng chat A, B  tinh khiet.

Na, Nb la nong do (ti so) moi rieng phan cua A, B.
nA, nB la so moi cua tifng chat day A, B (tmh bdng so gam chia cho 

trong lUdng phan tu).

Cac dung dich loang khi thanh phan chat tan nho hdn 5% dUdc coi 
la cac dung dich ly tUcing. Cach tmh toan ap suat hdi cua h6n hdp 2 chat 
day co the minh hoa vdi h6n hdp chat day 12/11 v6i ty le thanh phan 
30:70 nhu sau:

So gam A 30
n A =  — vr—  = ------ =  0,2481

A 12093

n B = M | a m B = _ 7 0 _ = 0 ;5095 
M B 137 ’38

Tra bang tim PAo = 5,77 P Bo = 0,91 thay vao he thiic cua PA, P B ta co:
0,2481

PA = ---- ’------- x 5,77 = 1,89
0,2481 + 0,5091

0,5095
PB = ---- 1------- x 0,91 = 0,61

0,2481 + 0,5095

P = P A + P B = 2,42atm
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Ap suat hdi cua mot so" hon hdp chat day thifdng dung cho thuoc phun 
mu dUdc ghi trong bang 6.2.

Bang 6.2: Hon hcfp mot so chat day fluorcarbon dung cho thuoc phun mu.

Hon hdp
chat day

Thanh phan Ap suat hdi b 
21°C (atm)

Ti trong ci 21°C 
(g/ml)

12/11 50:50 3,54 1,412

12/11 60:40 3,99 1,396

12/114 70:30 4,81 1,368

12/114 40:60 3,70 1,412

12/114 45:55 3,91 1,405

12/114 55:45 4,29 1,390

Can lUu y giiJa cach tfnh ly thuyet va cach do thUc nghiem co sU sai 
lech nho do hon hdp khong phai la dung dich ly tUcing nhu da neu tren, 
nhUng la cd sci de xay dung lUa chpn cong thtic hon hdp chat day cho tilng 
che pham.

De du doan anh hUdng cua nhiet do den ap suat hdi cac chat day co the 
dtf a vao phUdng trinh:

AH hdi
logP = ----------------

2,303 KT

Trong do P la ap suat hdi, AH - nhiet hoa hdi, R- h&ng so" khf (1,98 
cal/do.mol), T- nhiet do tuyet doi.

1.1.2. Cac chat day la hydrocarbon:

Cac hydrocarbon dUdc dung lam chat day co Uu diem so vdi cac 
fluorcarbon la gia thanh re va khong gay tac hai den khf quyen; tuy nhien 
chung di chay no. Cac chat hay dung la propan, butan va Isobutan. 
isobutan dUdc dung rieng hoac ket hdp v6i propan. Cac chat nay thUc te" 
khong doc hai va trd khong tUdng tac hoa hoc. Vi khong co nguyen tU 
halogen trong phan tii nen cac hydrocarbon khong bi thuy phan, co the 
dung cho thuoc phun mu co chtia dung dich nU6c.

Tfnh chat hoa ly cua mot so chat day hydrocarbon dUdc ghi trong bang
6.3, bang 6.4.
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Bang 6.3. Tinh chat hod ly cua chat day hydrocarbon.

Ten chat day Ky hieu Nhiet do
soi (°C)

Ap suat hoi cl 
21°C (atm)

Ti trong 0 
21°C

Propan A_108 -43,3 7,34 0,509

Isobutan A_31 -12,8 2,11 0,564

Butan A_17 2,2 1,16 0,585

Propan/isobutan A_46 3,12 0,556

Bang 6.4: Ap suat hdi cua mot so hon hdp hydrocarbon.

Ky hieu 

chat day

Thanh phan (moi %) Ap suat hdi d 

21°C (atp)n- butan propan isobutan

A-108 vet 99 1 8,34 ± 4

A-70 1 51 48 5,75 ± 2

A-32 2 28 70 4,53 ± 2

A-46 2 20 78 4,12 ± 2

A-40 2 12 86 3,71 ± 2

A-31 3 1 96 3,10 ± 2

A-24 49,2 0,6 50 2,63 ± 2

A -17 98 vet 2 2,15 ± 2

Cac hydrocarbur co ty trong nhe hdn nU6c, co the dUdc tron v6i nhau 
hoac vdi cac fluorcarbon de thu dUdc hon hdp chat day co ip  suat hdi va ti 
trong thich hdp. Do hydrocarbon de chay nen de han che hoac lam mat kha 
nang chay co the tron lan v6i cac fluorcarbon. Viec lUa chon s i  dung cac loai 
van thich hdp cung co the giai quyet dUdc nhUdc diem dl chay cua 
hydrocarbon, khi do binh thuoc phun mu co chtia chat day hydrocarbon vln  
co the xep vao loai khong chay no.

Dimethyl ether cung dUdc sU dung lam chat day cho thuoc phun mu tai 
ch6, tuy de chay nhUng la mot dung moi tot co do tan trong nude cao hdn cac 
hydrocarbon.
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Kha nang chay cua mot so chat day va hon hdp dtfdc ghi trong bang 
6.5, bang 6.6.

Bang 6.5: Kha nang chay cua chat day va hon hcfp.

Chat day Kha nang chay

- Chat day 22 Khong

- Dimethylether va hon hdp v6i 22, 142, 152 va hydrocarbon Co

- Chat day 142 va hon hdp v6i 22, 152 va hydrocarbon Co

- Chat day 152 va hon hdp v6i 22, 142 va hydrocarbon Co

- Hydrocarbon va hon hdp v6i 22, 142, 152 va hydrocarbon Co

- Chat day 11 Khong

- Chat day 12 Khong

- Chat day 114 Khong

Bang 6.6: Nong do chat day khdng bat Ilia khong co kha nang chay

Chat bat ltia Du;6i mtic nong do sau day khong chay (%)

Chat day 142 70

Chat day 152 24

Dimethylether 9

Hydrocarbon 5 - 6

— # 9
1.2. Cac khi nen dung lam chat day:

Cac khf nitrogen, dinitro oxyd, carbon dioxyd dtidc dung lam chay day 
trong thuoc phun mu. Tuy theo ban chat cua cong thtic thuoc va cau tao cua 
van, thuoc co the dtidc phan tan ra khoi binh tao phun mu, bpt xop hoac the 
mem nhti thuoc md, bot nhao...

Khac vcii khf hoa long, cac khf nen co nhtidc diem la khi s i  dung ap ltic 
trong binh se yeu dan, khong on dinh. Khf nen doi hoi dung tfch binh chtia 

-16n hdn khf hoa long. Ap suat ban dau cua khf nen trong binh thuoc phun 
mu thifdng vao khoang 7,12atm chiem mot the tfch khoang 15 - 25% dung 
tfch binh chtia (co tai lieu neu chiem t6i 50% dung tfch va ap suat trong 
binh khoang 3 - 6 KG/cm2).

13



Do giam ap suat co the dtfdc tfnh theo dinh luat khi ly ttfctag
pV= nRT

Trong do P la ap suat(atm)
V la the tich (lit),
n so moi khi (bang so gam chia cho trong ltfdng phan t i  chat khi). 
Tinh chat cua cac khi nen dtfdc neu trong bang 6.7 .

Bang 6 .7 : Tinh chat cua cac khi nen dung lam chat day

Tinh chat Ten khi nen

Carbon dioxyd Dinitro oxyd Nitrogen

Cong thtic phan tti C02 n 2o - n 2

Trong ltfdng phan tti 44 44 28

Diem soi (°C) -73 - 88 - 244

Ap suat hdi cl 21°C (atm ) 5,79 5,0 3,35

Do tan trong ntf dc cl 21°C 0,7 0,5 0,014

Ty trong cua khf (g/ml) 1,53 1,53 0,967

(Ghi chu: Do tan dtfdc tinh bang so" phan the tich khi d ap suat khi*> v * 9
quyen tan trong mot phan the tich ntf6c )

Cac khi nen con co tfu diem la trd ve mat hoa hoc khong phan ting 
ttfdng tac vcfi chat thuoc trong he. Khi nitrogen va C 02 con co vai tro day 
loai khong khi trong he binh thuoc phun mu, trong mot so trtfdng hdp cac 
khi trd nay gop phan lam tang do on dinh cua thuoc.

2. Binh chtia

Binh chtia thuoc phun mu dtfdc lam bang cac vat lieu co kha nang chiu 
ap suat cao( 12,5 -13,5 atm b 55°C )

Binh chtia thtfdng dtfdc lam bing kim loai hoac bang thuy tinh,it khi 
lam bang cha't deo. Binh co mieng de lap gin van. Kim loai lam binh co the 
la nhom, thep khong gi hoac thep ma thie'c 2 be mat bang phtfdng phap dien 
hoa. Be mat thep co the dtfdc phu mang mong vecni hoac cha't deo. Th£p 
khong gi co do chiu ap suat cao nhtfng gia thanh dat,thtfdng dung cho loai 
thuoc phun mu dung de xong hit co dung tich nho khong can phai bit kin 
be mat. Binh nhom co do day tti 0,25 den 0,4 mm. Cac binh thep thtfdng 
dtfdc lam day va vai binh rieng sau do han gdn vdi than binh. Binh nhom co 
the san xua't bang cach due lien khoi nen co tfu diem chiu dtfdc ap suat do 
khong co moi han. Noi chung cac binh kim loai chiu ap suat tot nhtfng co 
the bi an mon khi co mat cua ntfdc, ethanol. Dien hinh ve tac hai nay la
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tracing hdp khi co mat chat day 21 va ethanol, binh nhom se tao ra khi 
hydrogen, acetyl clorid, nhom clorid va mot so" san pham phan huy khac.

Binh chula bang thuy tinh trd ve hoa hoc, khong bi an mon hoa hoc 
hoac dien hoa nhu binh kim loai nhUng de vd va phai lam day nang hdn. 
Binh thuy tinh luon dufdc trang boc mot ldp chat deo de bao ve tranh vd, khi 
vd khong vang bin manh thuy tinh gay nguy hiem.

3. Van

Cac van lam nhiem vu bit kin binh chtia va phan phoi thuoc phun ra 
khoi binh tcti ndi dieu tri nhcJ ap suat cao trong binh.

Van dung cho thuoc phun mu doi hoi phai co yeu cau chat lUdng cao. 
Kim loai va chat deo lam van phai dap ting cac yeu cau dildc dung quy 
dinh, khong gay tifdng ky v6i che pham thuoc. Van difdc lUa chon tuy thuoc 
vao cac yeu to": Khi day, che" pham thuoc va cach sii dung.

Co nhieu kieu van, dUa tren dac diem tinh nang phun day thuoc cua 
van co the phan biet 2 loai: Van phun lien tuc va van dinh lieu.

3.1. Van phun lien tuc:

Van phun lien tuc la loai khi bam nut me? van thuoc dildc phun ra lien 
tuc, chi ngifng khi bo tay, nut bam trcJ ve vi tri ban dau dong van lai. Cau 
tao cua van ditdc mo ta tren hinh 6.1.

u

m

9
B A- Nap van. 

B- Cuohg van 
C- Vong dem 
D- Than van
E- Dai chan

A/

F- Ong nhung

Hinh 6.1: Cac bo phan cua van phun lien tuc dung cho thuoc phun mil.
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Van bao gom cac bo phan sau day:

- Nap van (hoac vanh chin): Nip van gin vao mieng binh, thtfdng lam 
bang nhom hoac sit ma thiec. Do mat dtf6i cua nip tiep xuc vdi thuoc va 
khong khi nen can dtfdc phu mang chat deo epoxy hoac vinyl de tang kha 
nang chong an mon han gi. Cac nap van dung cho binh thuy tinh hoac ong 
nhom nho thtfdng dtfdc lam ttf kim loai mem nhtf nhom hoac dong thau. 
Nap van dtfdc lap vao binh bang cach xoay vao kh6p mep loi d co binh hoac 
tan dap khoa vao mep co binh.

- Cuong van: Lam bang chat deo nylon hoac kim loai mem nhtf dong 
hoac thep khong gi. Cuong van co mot hoac nhieu lo (1 lo kfch thtfdc 0,33 -
0,73 mm loai 3 lo thtfdng co kfch thtfdc 1mm).

- Vong dem: Lam bing cao su Buna N hoac isopren, hai loai vat lieu 
nay dtfdc dung lam vong dem cho cac thuoc phun mu.

- Than van (hay ong van) dtfdc lam bang chat deo nylon co lo he* tai 
diem tiep xuc v6i ong nhung (kfch thtf6c lo 0,3 - 2,03 mm). Than van co the 
co hoac khong co ong bat hdi, cau tao bat hdi nay lam cho hdi chat day dtfdc 
phun xit ra cung vdi chat long thuoc, lam cho cac tieu phan phan tan min 
hdn tranh cho van khong bi tic do cac tieu phan ran khong tan trong he 
thuoc, cho phep thuoc dtfdc phun ra khi binh d ttf the quay dau xuong dtfdi. 
Co them cau tao bat hdi cua van, thuoc phun mu han che dtfdc tac dong lam 
lanh da cua hdi chat day cung nhtf kha nang bat liia chay cua khf day.

- Lb xo lam bang thep khong gi gitf cho vong chan dtfdc co' dinh va ep 
chat, khi nut bam an vao nha ra van van dtfdc dong chat khft kfn, thuoc chi 
co the di qua lo hci khe phun khi van mci.

V A/
- Ong nhung lam bang polyethylen, polypropylen. Ong polypropylen 

thtfdng ctfng hdn. Dtfdng kfnh trong cua ong nhung thtfdng khoang 3,0 - 3,2 
mm. Co loai ong nhung mao quan dtfdng kfnh 1,25 mm. Ong nhung cho che 
pham co do nhdt cao dtfdng kfnh trong co the tdi 4,95 mm. Do nhdt cua 
thuoc va toe do tao ra lieu thuoc co y nghla quan trong khi ltfa chon dtfdng 
kfnh trong cua ong nhung dam bao do chfnh xac phan lieu va do min cua 
tieu phan phun ra.

3.2. Van dinh lieu

Van dinh lieu la loai van khi bam nut md van, thuoc chi dtfdc phun day 
ra mot lieu ltfdng xac dinh. Cd sd cua viec tao ra mot lieu thuoc chfnh xac la 
nhd nguyen tic van co mot khoang trong, kfch thtfdc cua khoang trong nay 
quyet dinh ltfdng thuoc day ra.

Cau tao cua van dtfdc mo ta tren hinh 6.2:

16



Hinh 6.2a. Sd do van dinh lieu sit9 *
dung thang ditng

Hinh 6.2b. Sd do van dinh lieu 
sit dung quay xuong

F- Vong dem dau vao khoang 
G- Lo xo 
H- Than van 
I- Ong nhung

A- Cuong van 
B- Nip de vong dem dau ra 
C- Vong dem nap van 
D- Khoang dinh lieu 
E- Nip van

Van dinh lieu dtfdc dung cho cac thuoc co hieu ltfc manh, thuoc dung 
de xong hit can dam bao lieu ltfdng chfnh xac. Cac van thtfdng cho lieu 
thuoc mot lan khoang 50 - 150 mg ± 10% doi v6i thuoc long. Mot lo thuoc 
phun mu nho bo tui dung tfch 20ml co the chtfa 100 - 200 lieu thuoc.

Van dinh lieu co 2 loai cd ban: Loai van stf dung b the thang dtfng va 
loai quay dau ngtfdc xuong, loai van dung dtfng thang v6i ong nhung nho 
thtfdng dung cho thuoc he dung dich. Loai van quay ngtfdc thtfdng khong co 
ong nhung dung cho he thuoc phun mu chtfa hon dich, nhu ttfdng.

Cau tao cua van dinh lieu dtfdc mo ta tren hinh 6.2. Ve cd ban co cac 
chi tiet nhtf van phun lien tuc nhtfng do co phan khoang dinh lieu nen 
cuong van dtfdc cau tao 2 doan, can them 2 vong dem bit kfn dau ra va dau 
vao cua thuoc cho khoang dinh lieu. 6  ttf the nut bam hoat dong, vong dem 
dau ra tren cuong van cho phep thuoc da chtfa san trong khoang phan tan 
ra khoi binh qua cuong van va mieng phun, sau do khi khong bam nut vong
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dem dau vao khoang dUdc ndi ra de bo sung thuoc vao khoang. Nhtf vay 
khoang dinh lieu luon luon dtfdc nap day thuoc va sin sang cung cap ra mot 
lieu ltfdng thuoc xac dinh khi bam nut md van lan tiep theo.

Cac van nay se gitf dtfdc che do lam viec dinh lieu khi thdi gian gitfa 2 
lan bam nut md van khong qua ngan. Tuy nhien thuoc nap trd lai vao 
khoang co the cham khi binh chtfa (doi vdi loai thuoc co van can sii dung 
quay dau xuong) de d ttf the dtfng. Mtfc do cham nap thuoc vao khoang dinh 
lieu xay ra khac nhau tuy cau tao cua van va khoang thdi gian gitfa cac lan 
bam nut md van. Khi sii dung thuoc binh thtfdng dieu nay khong xay ra.

Van dinh lieu can dtfdc ltfa chon sao cho khong co ttfdng tac vdi cac 
thanh phan trong cong thtfc thuoc, de tranh stf bien dang lam mat do chfnh 
xac phan lieu hoac phan huy hoat chat. Cung co trtfdng hdp hoat chat bi hap 
thu vao trong chat deo lam vat lieu van, dan tdi viec giam ham ltfdng hoat 
chat trong mot lieu thuoc. Cach tien hanh ltfa chpn danh gia se dtfdc neu 
trong phan kiem tra chat ltfdng.

4. Dau phun

Nut bam dong thdi la dau phun, mieng phun lam nhiem vu thuan ldi 
va nhanh chong giai phong thuoc ra khoi binh chtfa, phun vao ndi can dieu 
tri. Dau phun dtfdc gin lien vdi he van de khi bam, van se mci ra va cung 
nhanh chong dong lai khi thoi khong bam nut nhd 16 xo trong van.

Kfch thtfdc lo md cung nhtf hinh dang dau phun, mieng phun, ban chat 
vat ly cua chat day, cach thiet ke cau tao nip phun se quyet dinh dac diem 
thuoc phun mu tao bot xop hay phun mu phan tan cac tieu phan hdi, long 
hoac ran... Co mot so loai dau phun cd ban nhtf sau:

4.1. Dau phun mu:

Dau phun mu dtfdc stf dung rong rai, co kha nang tao ra cac tieu 
phan ttfdng doi nho bing cach cho hdi day qua cac lo hd. Dau phun co the 
co ttf 1 den 3 lo md co dtfdng kfnh ttf 0,4 den 1 mm. Thuoc phun mu dung 
nut bam loai nay thtfdng chtfa chat day co diem soi thap vdi ty le thanh 
phan cao nhtf chat day 12 hoac propan. Viec ket hdp stf hoa hdi cua chat 
day vdi kfch thtfdc lo thoat va cac khe din trung gian co the phun mu vdi 
cac tieu phan cd kfch thtfdc nhd trong khoang mong muon. Cac khe khuc 
khuyu khac nhau trong nut bam cd the tao ra stf "dap vd cd hoc" lam cho 
luong hdi va dap cuon xoay, cac hat phan tan nhd hdn, mat khac han che 
dtfdc stf thoat hdi cua chat day. Loai dau phun mu va cau tao khe dan 
dtfdc mo ta tren hinh 6.3.
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4.2. Dau phun tao bot xop:

Dau phun loai nay co lo thoat ttfdng doi rong, ttf 1,78 den 3,81mm va co 
the rong hdn. Cac lo thoat cho thuoc di vao mot khoang kha rong sau do tiep 
tuc dtfdc day ra ngoai qua mot mieng phun.

4.3. Dau phun tao cac thuoc the mem:

Loai dau phun nay phan tan thuoc ra co the chat mem nhtf thuoc md, 
bot nhao, cau tao ttfdng ttf loai dau phun tao bot xop.

4.4. Cac dau phun dac biet:

Nhieu thuoc phun mu co muc dich s\i dung rieng doi hoi cac dau phun 
co thiet ke hinh dang cau tao dac biet sao cho thuoc dtfdc dtfa den ndi dieu 
tri can thiet nhtf b mieng, b yet hau, b mui, mdt, am dao...

Cac loai dau phun dtfdc mo ta tren hinh 6.4.

Hinh 6.3. A  Dau phun thuoc mil 
loai de xong hit A

B - Khe dan tao siC va dap 
phan chia cd hoc

Hinh 6.4. Cac loai dau phun 
A  Dung de xong hit; B. Cho yet hau; C. Cho mui; D. Tao bot xop 

E. Cho tai; F. Cho khoa rang
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5. Minh hoa cau tao mot so loai binh thuoc phun mu
• • • •

Hinh 6.5: Minh hoa thuoc phun mu he 2 pha (dung khi nen) vd 3 pha (dung
khi hod long)

Hinh 6.6: Minh hoa thuoc phun mu co nap phun dung theo dieting mieng d
tit the van quay xuong.
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Hinh 6.7. Thuoc phun mu pitttong tit Thuoc phun mu co tui chat deo 
do ngan rieng thuoc vd chat day dying thuoc tach rieng khoi chat day

Hinh 6.8. Thuoc phun mu co cau tao tach rieng chat day khoi
thuoc d tit the van md

Khi day

Binh chifa

Tui chat deo 
di/ng he thuoc
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III. THIET KE CONG THlfC THUOC PHUN MU

Thiet ke cong thtfc thuoc phun mu gom 2 noi dung cd ban la xay doing 
cong thole thuoc va ltfa chon chat day, binh chtfa, van, noit bam.

1. Xay dtfng cong thtfc thuoc

Cong thtfc thuoc gom co dtfdc chat hoac hdn hdp cac dtfdc chat va cac 
chat phu, ta dtfdc, dung moi can thiet nhtf cac chat dien hoat, cac chat on 
dinh chong oxy hoa... Trtfdc het can ltfa chon he thuoc thuoc cau true he 
phan tan loai nao: Dung dich, hon dich, hay nhu ttfdng. Viec ltfa chon kieu 
he phan tan cua thuoc phoi thuoc vao tfnh chat dtfdc ly hoa hpc, vat ly cua 
dtfdc chat cung nhtf dtfdng dung thuoc, ndi can dieu tri. Sau do la nhtfng 
van de lien quan den cac dang bao che thong thtfdng can quan tam nhtf do 
tan, kich thtfdc tieu phan, gia tri HLB (gia tri can bang than dau, than 
ntfdc)...

Trong thtfc te viec xay doing cong thtfc thuoc lien quan chat che vdi viec 
ltfa chon chat day vi trong hau het cac thuoc phun mu chat day tham gia 
vao thanh phan cau true he thuoc. Noi dung xay doing cong thtfc dtfdc xem 
xet coi the cho ttfng kieu he phan tan thuoc nhtf sau:

1.1. Cong thiic thuoc phun mu la dung dich:

Dung moi dtfdc ltfa chpn de hoa tan dtfdc chat, ngoai ra con co vai trd 
lam cham sol hoa hdi coia chat day de ap suat trong binh khong bi giam 
nhanh trong qua trinh soi doing, dam bao dieu kien phan tan min cac tieu 
phan khi phun thuoc va do chmh xac phan lieu. Dung moi can phai co kha 
nang hoa tan chat day. Cac chat day la chat khong phan colc nen rat it co 
dung moi thich hdp. Ethanol hay dtfdc sit dung lam dung moi cho thuoc 
phun mu , ngoai ra con dung PEG, propyl glycol, ethyl acetat, hexylen 
glycol, aceton, glycol ether. Cac chat nay co do doc cao hdn ethanol, can ltfu 
y xem xet dac biet khi thif dung cho mieng va mui, dung de xong hit... He 
dung dich thuoc dtfdc ap doing cho thuoc phun mu cac che pham gay me tai 
cho, tao mang bao ve da, chong viem, thuoc phun mu dung cho mieng, mui. 
Thuoc phun mu tai cho thtfdng co ty le chat day va thuoc ttf 10:90 den 50:50. 
Doi vdi thuoc phun mu dung de xong hit cho mieng, mui chat day can nhieu 
hdn co the ttf 90 - 95% (cd khi tdi 99,5%). Ndi chung ti le chat day cang cao, 
thuoc phun mu cang tao hat min nhd.

Khi md van hdn hdp thuoc, dung moi va chat day dtfdc phun vao khong 
khf. Cac chat day la khi hoa long se thu nhiet va bay hdi lam cho cac tieu phan 
thuoc bi vd thanh cac hat nhd hdn va treo Id loing trong khong khi. Cac tieu 
phan nay nhd ttf 5 - 10 mcm hoac nhd hdn 5 mcm doi vdi cac thuoc phun mu 
xong hit, va cd loch thtfdc ttf 30 - 50 mcm doi vdi thuoc phun mu tai chd.

Cong thtfc thif nghiem cd ban ciia thuoc phun mu he dung dich dung 
cho mui, mieng va tai chd dtfdc ghi trong bang 6.8, bang 6.9.
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Bang 6.8: Cdng thitc cho thuoc phun mil xong hit,
cho mieng vd mui he dung dich

Ten thanh phan Cac chat co the dung trong cong thtfc
Hoat chat Tan difdc trong he
Dung moi Ethanol

Cac glycol
Nu6c
Chat tang do tan (chat dien hoat)

Chat chong oxy hoa Acid ascorbic
Chat lam thdm Tinh dau thdm
Chat day (hoac hon hdp Chat day 12
chat day) 12/11

12/114
12/11/114
152/142

Bang 6.9: Cong thitc cho thuoc phun mil dung tai cho
he dung dich

Ten thanh phan Cac chat co the dung trong cong thtic

Hoat chat 
Dung moi

Chat chong oxy hoa 
Chat bao quan
Chat day va hon hdp chat day

Tan difdc trong he 
Ethanol va isopropanol 
Cac glycol 
Isopropyl ester 
Cac chat dien hoat 
Acid ascorbic 
Methyl va propyl paraben 
Isobutan 
Propan/butan 
Propan/isobutan 
Chat day 12 
Dimethyl ether 
Chat day 152/142 

22/142.
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Khi thiet ke cong thtfc thuoc phun mu he dung dich can chu y mot so 
van de sau:

- Anh htfcing cua h6n hdp dung moi, chat day den do hoa tan va do on 
dinh cua dtfdc chat.

- Kfch thtfdc tieu phan thuoc phun mu va stfc cang be mat chat long.
- Kha nang gay kfch ting cua cac chat phu (chat chong oxy hoa, chat 

bao quan...) khi dung tai cho va dung cho mieng, mui.
- Vdi thuoc phun mu dung cho mieng va mui, chat phu tang do tan 

can phai de dang dtfdc chuyen hoa khong bi ltfu gitf d mang nhay cua 
dtfdng ho hap.

Ti le thanh phan co the svL dung nhtf cong thtfc sau day khi co 
hydrocarbon hoat chat ttf 10 - 15 %, dung moi nhtf ethanol hoac propylen 
glycol ttf 10 -15%, ntfdc cat 10 - 15%, chat day hydrocarbon. Vf du ve cong 
thtfc thuoc phun mu chi dinh hoat chat chtfa hen dung cho dtfdng ho hap 
nhu sau:

Isoproterenol HC1 0,25 (% trpng ltfdng)
Acid ascorbic 0,10 (% trong ltfdng)
Ethanol 35,75 (% trong ltfdng)
Chat day 12 63,90 (% trpng ltfdng)

1.2. Cong thiic thuoc phun mu he hon dich:

Thuoc phun mu he hon dich chtfa cac dtfdc chat khong tan trong chat 
day hoac trong hon hdp dung moi chat day. Cac dtfdc chat dtfdc phan tan Id 
lting trong chat day va dung moi. Khi thuoc dtfdc phun ra khoi binh, chat 
day bay hdi nhanh dtfdc chat dtfdc tach thanh cac tieu phan min nho. He 
hon dich thtfdng ap dung cho cac che pham chong hen chtfa cac steroid, 
khang sinh ...

He hon dich gay ra kho khan nhtf de tkc van do cac tieu phan tap hdp 
lai bit lo van (co the dung loai van co cau tao nip bat hdi nhtf da neu d phan 
van).

Mot so yeu to quan trong doi vdi thuoc phun mu he h6n dich can dtfdc 
xem xet nhtf sau:

- Ham dm cua cac thanh phan thuoc: Ham am co the anh htfdng den do 
phan tan cua cac tieu phan. Dtfdc chat, dung moi, chat day can dtfdc lam 
khan hoac say kho bang cac phtfdng phap thfch hdp trtf6c khi pha che. Chat 
day co the dtfdc lam khan bang cach cho di qua chat hut am.

- Kich thitdc tieu phan: Kfch thtfdc ban dau cua cac tieu phan can nho 
cd micromet, noi chung ttf 1 - 5 mcm, khong nen ldn hdn 10 mcm. Bot can 
dtfdc nghien vdi may nghien bi hoac may nghien sieu min. Doi vdi thuoc 
phun mu tai cho kfch thtfdc tieu phan chat ran can qua ray 40 - 50 mcm.
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- Do tan cua dtfdc chat:
Dtfdc chat co cac dan chat khac nhau hoac co nhieu loai hinh ket tinh 

khac nhau, can ltfa chpn loai co do hoa tan thap de tao hon dich nhtfng cung 
can co kha nang hoa tan trong dich cd the d mot toe do can thiet de co tac 
dung dieu tri cung nhtf tranh gay kfch ting ndi dung thuoc.

- Ti trong cua dtfdc chat vd chat day:
Can ltfu y ltfa chon dieu chinh ti trong cua chat day va chat ran khong 

tan de dam bao do dong nhat, toe do sa lang thap nhat. Co the chon hon hdp 
cac chat day v6i ti le thfch hdp cung nhtf cho them bot trd de tao hon hdp 
rkn v6i dtfdc chat. Can ltfu y dam bao yeu cau ve ti trong can phai can doi 
v6i viec dam bao ap suat hdi cua hon hdp chat day.

- Cac chat dien hoat vd gay phan tan:
Cac chat dien hoat, gay phan tan can dam bao khong doc va khong 

kfch ting dtfdng ho hap. Isopropyl miristat (khong phai la chat dien hoat) 
dtfdc dung vdi dac tfnh lam trdn trong thuoc phun mu, cac dau khoang cung 
dtfdc stf dung v6i muc dfch nay.

- Cac chat dien hoat dung rieng cho thuoc phun mu xong hit, cho mieng, 
mui, yet hau... gom co cac polisorbat va sorbitan ester dac biet la sorbitan 
trioleat, mot so khac gom co cac dan chat lecithin, oleyl alcol va ethanol.

Cong thtfc thti nghiem cho cac thuoc phun mu he hon dich dtfdc neu 
trong cac bang sau (bang 6.10, 6.11, 6.12).

Bang 6.10: Cong thtic cho thuoc phun mil he 
hon dich de xong hit

Ten thanh phan Cac chat co the dung trong cong thtfc
Hoat chat
Tac nhan gay phan tan 
hoac dien hoat
Chat day

Dtfdc nghien sieu min.
Sorbitan trioelat, lecithin va dan chat oleyl 
alcol, ethanol
Chat day 12, 12/114, 12/11, 12/114/11.

Bang 6.11: Cong thiic cho thuoc phun mil he 
hon dich dung tai chd

Ten thanh phan Chat co the dung trong cong thtic
Hoat chat
Chat gay phan tan

Chat day

Qua ray 40 - 50 mcm
Isopropyl myristat; dau khoang;
cac ester sorbitan; glycol va cac dan chat.
12/11, 12/114,
Hydrocarbon 
142,152,22 
Dimethyl ether.
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Bang 6.12: Cong thiic cho thuoc phun mu he hon dich hoac dung dich dung
cho mui

Ten thanh phan Chat co the dung trong cong thtic

Hoat chat
Chat chong oxy hoa

Chat bao quan
Chat tao he dem va dang trtfdng 

Chat day

Dtfdc tang do tan hoac gay th£fm, tao treo 
Acid ascorbic 
Cac bisulfit 
Benzalkonium clorid.
He dem phosphat (pH = 6,5)
Natri clorid (dang trtfdng)
Ntf6c ,
Cac chat gay tham hoac dien hoat.
12, 12/11, (cho he khong co ntfdc)
12/114
Nitrogen.

Vi du minh hoa:
- Thuoc phun mu epinephrin dung de xong hit:

Epinephrin bitartrat
(Kfch thu6c hat 1 - 5 mcm) 0,5% trong ltfdng.
Sorbitan trioleat 0,5% trong ltfdng.
Chat day 114 49,5% trong ltfdng.
Chat day 12 49,5% trong ltfdng.

Epinephrin bitartrat co do tan toi thieu trong he chat day nhung tan 
dtfdc trong dich phoi de co tac dung dieu tri.

- Thuoc phun mu isoproterenol sulfat:
Isoproterenol sulfat 33,3 mg.
Oleyl alcol 33,3 mg.
Myristyl alcol 33,4 mg.
Chat dayl2 7,0 mg.
Chat day 114 7,0 mg.

Hon dich nay co do ben cao, isoproterenol dtfdc treo ben vting trong he 
chat dan, chat day cho phep tao ra cac lieu thuoc thfch hdp. Cong thtfc nay 
da tfnh toan ltfa chon dam bao do treo cua h6n dich tren cac yeu to: Dieu 
chinh ti trong, sti dung chat gay phan tan, nghien min dtfdc chat(< 5 mcm), 
do am va sti dung dan chat thfch hdp la muoi sulfat.
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Thuoc phun mu xong hit chtia steroid chtia hen:

Dtfdc chat 8,4 mg.

Acid oleic 0,8 mg.

Chat day 11 4,7 mg.

Chat day 12 12,2 mg.

6  day acid oleic dong vai trd chat gay phan tan lam cho cac tieu phan 
dtfdc chat de nghien nho va khong bi tap hdp von ket, mat khac no lam trdn 
van, chong stf tic van.

1.3. Cong thiic thuoc phun mil he nhu tilting:

Thuoc phun mti he nhu ttfdng bao gom cac dtfdc chat, cac chat dan 
thuoc pha dau khong phai ntf6c va ntf6c, cac chat dien hoat va chat day. Tuy 
theo stf ltfa chon cac thanh phan trong cong thtfc ma thuoc phun mu tao ra 
la loai bot xop ben vtfng hoac bot xop vd nhanh trd thanh nhu ttfdng thong 
thtfdng. Chat day chiem ttf 7% den 10% phoi hdp vdi 93% den 90% thuoc 
nhu ttfdng. Chat day dong vai trd la mot thanh phan n&m trong pha noi 
hoac pha ngoai cua nhu ttfdng. Neu chat day nam trong pha noi, thuoc phun 
mu se tao thanh bot xop dien hinh. Neu chat day nam trong pha ngoai cua 
nhu ttfdng, thuoc dtfdc phan tan ra khoi binh b dang phun mu thong 
thtfcfng.

Thuoc phun tao bot xop co tfu diem hdn dang phun mu la vi trf ndi 
dung chfnh xac vcfi dien tfch tiep xuc co the kiem tra dtfdc theo y muon. Cac 
chat dien hoat thtfdng ft tan trong ca pha dau va pha ntfcic co tac dung lam 
tham tfdt de dang ca 2 pha tao ra stf phan tan dong nhat. Thuoc phun mu 
tao bot xop thtfcing dung cac xa phong cua acid beo vdi triethanolamin co 
them cac chat phu lam am, tham tf6t, lam mem, diu da va niem mac.

Noi chung chat day khf hoa long thtfdng dtfdc nhu hoa mot phan nao 
trong thuoc, khi phan tan thuoc ra khoi binh, chat day bay hdi tao nen 
khung bot xop ttfdng doi ben vting.

Trong cac nhom chat dien hoat, loai chat dien hoat khong ion hoa dtfdc 
sii dung rong rai cho thuoc phun mu de tao bot xop vi chung khong tfch 
dien, ft gay ra ttfdng ky v6i thuoc. Cac chat dien hoat pho bien dtfdc dung la 
cac ester beo cua polyoxyethylen (POE), ester POE sorbitan, alkyl phenoxy 
ethanol, ester cua cac acid beo, va cac alkanolamid.

Loai thuoc phun mu tao bot xop co the an dtfdc chtfa cac chat chtia ho, 
cung cap calci, vitamin, khang acid va mot so che pham ttfdng ttf khac rat 
thfch hdp v6i tre em, vdi ngtfdi gia kho nuot cac dang thuoc khac.
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Bang 6.13: Cong thtic cho thuoc phun mu he nhu titctng dung tai cho

Ten thanh phan Chat co the dung trong cong thtfc

Hoat chat 

Chat nhu hoa

Cac chat phu trd khac 

Ch§ft day

Dtfdc hoa tan trong acid beo, dau thtfc vat trong glycol.

Xa phong hoa cua acid beo (triethanolamin stearat), 
este polyoxy ethylen sorbitan.

Sap nhu hoa.

Cac chat dien hoat.

Chat lam trdn.

Chat bao quan.

Chat lam thdm.

Chat day 12/114 (chi dung khi dtfdc cho ph£p) 

Hydrocarbon

Chat day 22/152, 22/142, 152/142 

Dimethyl ether.

Vi du minh hoa thanh phan thuoc phun mu he nhu tiictng:
* Thuoc phun mu tao bot xop ben co ntfdc:

Hoat chat 2,0% trong ltfdng
Nen ta dtfdc nhu ttfdng 90 - 95% trong ltfdng 
Hydrocarbon A - 48 8 - 5% trpng ltfdng 

Ta dtfdc nhu ttfdng co thanh phan nhtf sau:
Acid myristic 1,33% trong ltfdng
Acid stearic 5,33% trong ltfdng
Alcol cetylic 0,50% trong ltfdng
Lanolin 0,20% trpng ltfdng
Isopropyl myristat 1,33% trong ltfdng
Triethanol amin 3,34% trpng ltfdng
Glycerin 4,70% trong ltfdng
Polyvinyl pyrolidon 0,34% trong ltfdng 
Ntfcic tinh khiet 82,93% trong ltfdng
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- Ta dtfdc thuoc phun mu tao bot xop ben trong ntfcic:
Glycol (vf du PEG) 86% trong ltfdng
Chat nhu hoa 4% trong ltfdng
Chat day 12/114 (40:60) 10% trong ltfdng

- Ta dtfdc thuoc phun mu tao bot xop khong ben:
Ethanol 46 - 60% trong ltfdng
Chat dien hoat 0,5 - 5% trong ltfdng
Ntf6c tinh khiet 28 - 42% trong ltfdng
Chat day 3 -1 5 %  trong ltfdng

2. Ltfa chon chat day, binh chufa, van, dau phun

Trtf6c nam 1978 cac dan chat fluorcarbon v6i dac tfnh trd ve hoa hpc, 
gan nhtf khong doc hai, khong bat liia dtfdc coi la chat day ly ttfcing dung 
cho hau het cac thuoc phun mu.

Do co tac hai pha huy tang ozon khf quyen nen ngay nay fluorcarbon chi 
dtfdc gidi han dung cho thuoc phun mu co yeu cau chat ltfdng dac biet cao nhtf 
de xong hit, dung cho mieng, mui, chtfa cac chat khang sinh, chat sat khuan... 
Cac fluorcarbon dtfdc de nghi thay bang cac hydrocarbon, cac khf nen N2, C02, 
cac he bdm day cd hoc cung nhu may nen khf tao ap suat cao.

Cac hydrocarbon thfch hdp dung cho thuoc phun mu thanh phan co 
ntfcic. Cac khf nen co mot so' nhtfdc diem nhtf da neu 6 tren, tao he phan tan 
tieu phan tho dai nen thtfdng dung cho thuoc phun mu tai cho.

Mot so' nguyen tac chtpn chat day va hon hdp cua chung nhtf da neu 
trong cac phan tren de dam bao ti trong, ap suat hdi va han che kha nang 
chay no. Noi chung tuy ttfng yeu cau cua tfrng che pham ma ltfa chon vat 
lieu, cau tao, kfch thtfdc lo van... Nut bam nap phun tuy theo dtfdng dung, 
ndi dung thuoc ma chon cau tao thfch hdp ve kfch cd va hinh dang.Binh 
chtfa thuy tinh an toan c) ap suat trong binh thuoc nho hdn 2,7atm va ltfdng 
chat day nho hdn 15%, ci ap suat cao hdn 3,24 atm can dtfdc phu 2 16p chat 
deo. Binh thep ma thie'c dtfdc dung rong rai cho thuoc phun mu, an toan v6i 
he thuoc co ethanol.

Vat lieu de tao mang phu bao ve binh chtfa thtfdng dung la nhtf a vinyl 
hoac epoxy. Nhtfa vinyl tao mang ben ve cd hoc nhtfng lai kem chiu stfc 
nong cua khf nen va nhiet khi tiet khuan. Nhtfa epoxy co tfu diem chiu 
nhiet tot dtfdc dung khi co anh htfdng cua nhiet.
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Bang 6.14: Gidi han dp suat doi vdi cac loai binh chtia thuoc phun mu

Loai binh chtfa Ap suat toi da (atm) Nhiet do (°C)

Thep ma thiec

- Loai dap 6 ap suat thap < 10,5 48,9

- Loai ky hieu 2P 10,5 - 11,8 48,9

- Loai ky hieu 2Q 11,8- 13,2 48,9

Thuy tinh khong bao mang <2,2 21,1

Thuy tinh co bao mang <2,7 21,1

Nhom < 10,5 48,9

Chat deo <2,7 21,1

Thep khong gi < 13,2 48,9

Binh nhom an toan khi dtfng he thuoc chtfa dung moi khong phan ctfc. 
Can chu y khi dtfng thuoc co ethanol va cac dung moi phan ctfc, ethanol 
khan ntfdc an mon nhom rat manh theo phan tfng:

6A1 + 6C2H5OH (khan ntfdc) 3H2 + 2(C2H50 )3A1
Hydrogen giai phong ra ttf ttf lam tang ap suat trong binh, cung vdi 

viec hoa tan nhom co the lam ntft vd binh chtfa. Co the ngan can phan tfng 
xay ra bang cach them nU6c vao thanh phan thuoc chtfa trong binh. Ti le 
ntfdc 2 - 3% co the tfc che phan tfng tren. Noi chung can kiem tra ky stf an 
mon binh nhom va cho them cac chat tfc che.

IV. KY THUAT SAN XUAT THUOC PHUN MU

Ky thuat san xuat thuoc phun mu chu yeu gom hai giai doan: Dieu che 
thuoc de dong nap vao binh va dong nap chat day vao binh thuoc (dong thdi 
hoan chinh dong km binh thuoc).

Giai doan dieu che thuoc doi hoi ky thuat va dung cu thiet bi nhtf doi 
vdi viec san xuat cac dang bao che thong thtfdng thuoc he dung dich, hon 
dich, nhu ttfdng...

Giai doan nap chat day co the thtfc hien b&ng phudng phap dong ap 
suat hoac dong lanh vdi nguyen t&c cd ban nhtf sau:

* PhUdng phap dong dp suat: Thong dung nhat trong congnghiep v6i 
cac thao tac:

- Nap thuoc vao binh chtfa chua gan van (chat long, mem hoac bot).
- Dat van va vong dem vao bd mieng binh dong km hoan toan.
- Nap khi day qua van vao binh du6i ap suat cao (ngtfdc chieu vdi stf 

van hanh binh thtfdng cua van).

30



- Dau phun dtfdc dat vao sau cung.
Khong khf trong binh dtfdc duoi ra trtf6c khi nap b giai doan da dong 

van nhd khf nen hoac trtfdc khi dat van ngtfdi ta cho vai giot khi hoa long, 
khi boc hdi se duoi khong khi ra khoi binh.

* PhiicJng phap dong lanh: Thao tac d nhiet do thap, khi hoa long dtfdc 
nap vao binh, sau do dat van dong kin trtfdc khi nhiet do trd.lai binh thtfdng.

Tuy theo quy mo san xuat nho b phong thf nghiem hay quy mo ldn 
trong cong nghiep can sii dung cac thiet bi may moc thfch hdp.

1. Thiet bi va ky thuat bao che d quy mo nho

1.1. Dung cu dong dp suat:

C) quy mo nho trong phong thf nghiem la mot bdm buret co the do dtfdc 
the tfch nho cua khf long nhd ap suat khf nen dong vao binh chtfa. Chat day 
dtfdc nen vao binh qua lo van dat b dinh hoac day buret. Khong khf trong 
binh dtfdc day qua van tren. Khi dat tdi can bang ap suat gitfa binh chtfa va 
binh khf nen chat day ngtfng chay vao binh. Khf nen nitrogen dtfdc dan vao 
binh day khong khf ra van tren, sau do dung ap suat cao dtfa chat day qua 
ong xylanh (buret dinh lieu) qua van dtfdi vao binh.

Buret bdm dong thuoc phun mu dtfdc mo ta tren hinh 6.9.

1.2. Thiet bi dong lanh:

Thiet bi dong lanh co sd do cau tao mo ta tren hinh 6.10. Khi md van 
khf day dtfdc di qua he lam lanh theo ong dong xoin co dieu kien tiep xuc 
lau vdi nguon lanh -40°C. Nguon lanh nay la hon hdp tuyet carbonic (CO2) 
va aceton, du de hoa long hau het cac chat day.

j1000mh> \ 300ml/ ( 500ml |

Hinh 6.9: Cac loai buret bctm dong.
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Hinh 6.10: Sd do thiet bi dong lanh de nap chat day vao 
binh thuoc phun mil.

Thiet bi dong cac khf nen: Chat day la cac khf nen de dang co O cac 
phong thf nghiem. Khf nen C 02, N2 dilng trong binh thep dildc tfnh theo 
trong ltfdng. Binh khf co ap suat rat cao nen can dung van co kha nang dieu 
chinh giam ap suat khi din khf ra.

Khf nen dtfdc dong vao binh thuoc phun mu den khi dat ap suat can 
thiet trong binh chtfa. Nh&m tang ltfdng khf chtia trong binh thuoc can 
thtfdng xuyen lac de hoa tan toi da khf C 02 hoac N2 vao trong he thuoc khi 
dong nap khf.

2. San xuat thuoc phun mu of quy mo cong nghiep

Qui che ve thtfc hanh san xuat tot (GMP) yeu cau ky thuat dong nap 
thuoc phun mu phai thtfc hien trong dieu kien ve sinh cao, dam bao khong 
co sol nhiem tap khuan. Sd do cac giai doan san xuat dUdc trinh bay trong 
hinh 6.11.
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Day chuyen lam lanh

A- Sd do day chuyen san xuat thuoc phun mu theo phtfdng phap dong lanh

B- Sd do day chuyen san xuat thuoc phun mu theo phtfdng phap dong 
ap suat.

Hinh 6.11: Sc? do day chuyen san xuat thuoc phun ?nu.

Trong cong nghiep phtfdng phap nap chat day b&ng ap suat dtfdc ap 
dung rong rai vi tfu diem hdn phtfdng phap dong lanh: It nguy cd nhilm am, 
khong hao phi chat day, toe do san xuat nhanh.

3. Dung cu tao thuoc phun mu d cac khoa phong dieu tri

6  cac khoa phong dieu tri ngtfdi ta con dung cac dung cu thiet bi co kha 
nang chuyen hoa cac dang thuoc long thanh thuoc phun mu, phan tan thuoc 
long thanh cac hat min nho cd vai micromet. Loai nay chu yeu dieu tri 
dtfdng ho hap tao thuoc phun mu dung de xong hit.

Dung cu tao phun mu chii yeu gom mot bo phan de phun va mot bo 
phan lpc de gitf lai nhtfng hat to. Nguon khong khf nen co the la mot may 
nen khong khf hoac binh khf nen. May nen co ltfu ltfdng khf 201it/phut 
dtfcii ap suat nen 600 - 800G/cm2.

Bo phan phun chtfa chat long thuoc, chat long se dtfdc hut len mao 
quan co dau tren dat trtf6c luong khf nen. Dong khf manh tao stf giam ap d
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dau ong mao quan, cuon cac chat long va phan tan no thanh nhtfng hat nho 
min trong khong khi (hinh 6.12).

Bo phan loc co the la mot ong co nhieu bi thuy tinh hoac mau loi co tao 
khe khuc khuyu lam cho cac hat to bi va dap can lai tren dtfdng di, chi co 
hat nho dtfdc loi cuon ra ngoai ong loc. Bo phan loc co hieu qua hdn la dung 
mang loc chan ngang, tuy theo 16 loc co cac tieu phan min cd khac nhau.

Stf lam lanh do gian ncJ khf nen anh htfcing khong tot den phoi cua 
benh nhan, cho nen dung cu tao thuoc phun mu thtfdng dtfdc trang bi them 
bo phan lam nong.

May nen khf

Hinh 6.12: Sc/ do dung cu tao thuoc phun mil.

Hien nay, cac nha san xuat con dtfa ra loai dung cu tao phun mu gon 
nho thuan tien cho benh nhan dung tai nha

V. KIEM TRA CHAT Ll/ONG THUOC PHUN MU

De dam bao chat ltfdng thuoc phun mu, cong tac kiem tra chat ltfdng 
dtfdc thtfc hien b ttfng cong doan san xuat: Kiem nghiem nguyen phu lieu b 
giai doan dau, kiem nghiem trong qua trinh san xuat va kiem nghiem 
thanh pham.

1. Kiem nghiem nguyen phu lieu

Chat day: Mot so” chuyen luan chat day fluorcarbon va hydrocarbon 
dtfdc ghi trong USP. Cac chi tieu chat ltfdng can dtfdc kiem nghiem nhtf 
dinh tmh ((b&ng sic ky khi), dinh ltfdng ti le chat day, ap suat hdi, ti trong, 
do tinh khiet (bao gom ham am, halogen, cdn khong bay hdi... ).

Van, nut bdm, ong nhung: Co qpy cach rieng cho ttfng loai, can kiem 
tra ve cac dac tfnh vat ly, hoa hoc, kiem tra do ben chiu ap suat cua van. Doi 
vdi van dinh lieu co chuyen luan rieng.
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- Cach kiem tra van dinh lieu: Lay mau 25 van bat ky, trong lo, lap vao 
binh chtia, dong dung dich thii vao cac binh vdi nut bam co lo thoat chuan. 
Cho van hoat dong 10 ian. Nhiet do thti 25°C ± 1°C. Can chfnh xac hang

9 * * * * i) 1 /?

miligam de xac dinh ltfdng dung dich thik day ra qua van. Tfnh ra the tich 
(ml) bang cach chia cho ti trong cua dung dich thii.

Dung dich thii van dtfdc pha che chon cong thtfc co ty trpng phu hdp v6i 
thuoc se dong vao binh. Co 3 cong thtfc de pha dung dich thtf van v6i ti 
trong khac nhau:

Dung dich A:
Isopropyl myristat 0,1%
Diclor difluor methan 49,95% Ti trong 25°C = 1,384 
Diclo tetrafluor ethan 49,95%

Dung dich B:
Isopropyl myristat 0,1%
Ethanol 49,9%
Diclor difluor methan 25,0% Ti trong 25°C = 1,092
Diclo tetrafluor ethan 25,0%

Dung dich C:
Isopropyl myristat 0,1%
Triclo monofluor methan 24,8%
Diclor difluor methan 50,3% Ti trong 25°C = 1,388
Diclo tetrafluor ethan 24,7%

- Cac chi tieu quy dinh cho van:
Van cho lieu ra < 54 mci gi6i han sai so' ± 15%

< 55 - 200mcl gi6i han sai so ± 10%
Neu trong 50 lan thii co > 4 lan khong dat gicfi han neu tren, cac van bi

loai.
Neu 3 lan thii khong dat, thi lam lai v6i 25 van khac (lay miu lan thtf 

2). Van bi loai neu co > 4 lan thtf khong dat.
Sau 2 lan lay mau thii tren cung mot lo van neu khong dat thi lay m^u 

thtf 3 (25 van). Neu lan nay khong dat thi lo van bi loai.
Binh chtia: Co tieu chuan qui cach rieng ve kfch thtfdc va trong ltfdng. 

Can kiem tra khuyet tat tren thanh binh va cf ndi han noi (than binh v6i 
vai, day).

2. Kiem tra trong qua trinh san xuat

Trong ttfng cong doan san xuat can kiem tra nhtfng noi dung sau:
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- Trong ltfdng thuoc, trong ltfdng chat day.
- Do km cua binh va van, kiem tra bing cach nhung trong ntfcic co 

khong che nhiet do.
- Stf lip dat cua ong nhung, cuong van kiem tra bang cach thii phun 

lam ro vi tri lap dat cua ttfng bo phan co dung khong.

3. Kiem nghiem thanh pham thuoc phun mu

Thuoc phun mu la che pham dac biet dong trong binh co ap suat cao 
nen co nhieu phep thvf can thiet de dam bao an toan cho qua trinh bao quan 
va stf dung. Co mot loat chi tieu ve vat ly, hoa hoc, sinh hpc nhtf sau:

- Do bit liia va do chay: Diem nhiet do bat ltfa chay va do dai ngon liia.
- Cac dac tinh vat ly: Ap suat hdi, ti trong, ham an, dinh tinh chat day, 

ti le chat day va thuoc.
- Cac chi tieu chlnh cua che pham bao che: Do chlnh xac phan lieu, 

klch thtfcic tieu phan phun ra...
Toe do phun cua van, dien tlch phun, do chlnh xac phan lieu (v6i van 

dinh lieu), trong ltfdng khong ke bi cua thuoc, do ben cua bot xop, klch thtf6c 
tieu phan thuoc phun ra, do kin cua binh thuoc.

- Cac dac tinh sinh hoc: Cac phep thtf sinh hoc, hoat ltfc dieu tri, doc tinh.
Diem bit \vLa (hay nhiet do boc chay): Dtfdc xac dinh bing dung cu 

chuan. Thuoc phun mu dat ci -25°C, sau do dat vao dung cu thii, chat long 
trong dung cu dtfdc tang ttf ttf nhiet do den khi hdi phun ra boc chay, nhiet 
do ltfc nay la diem bat liia. Chi tieu nay thtfc chat la diem chay cua hau het 
cac chat day.

Ap suat hdi: Dtfdc do bing dung cu co ap ke.
Ti trong: Dtfdc do bing picnomet hoac hydromet.

Do am: Xac dinh bing phtfdng phap Karl Fischer hoac bing sic ky 
theo quy dinh Dtfdc dien.

Dinh tinh va dinh ltfdng ti le cac chat day bing sic ky khi.

Dien tlch nen phun: Dtfdc kiem tra nhim danh gia, so sanh stf phun 
thuoc co dong nhat gitfa cac lo nguyen lieu khac nhau hoac dung van d cac 
lo me khac nhau.

Thuoc phun ra tren bang giay quay co tam chat lieu mau de kiem tra 
so sanh dien tlch va do dam cua khoi ltfdng cac tieu phan phun ra. Do chlnh 
xac phan lieu:

Nguyen tic la mot lieu thuoc dtfdc phun vao dung moi hoac vat lieu co 
kha nang hoa tan hay hap thu dtfdc chat, sau do dem dinh ltfdng.
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Khoi ltfdng trung binh cua lieu thuoc: Nguyen the can binh thuoc trtfdc 
va sau khi phun mot so' lieu, hieu so khoi ltfdng 2 lan can la khoi ltfdng 
thuoc ttfdng ting vdi 2 lieu thuoc, ttf do tfnh dtfdc khoi ltfdng trung binh cua 
lieu thuoc.

Cach xac dinh nhtf tren chi cho biet ltfdng thuoc moi lan mci van day 
ra, ltfdng thuoc nay co the khong dtfdc dan hoan toan vao ndi can tac dung. 
Ngtfdi ta con che tao cac dung cu ho hap nhan tao de xac dinh lieu thuoc 
dtfdc hap thu doi vdi benh nhan.

Trong ltfdng thuoc khong ke bi: Dtfdc xac dinh trong qua trinh dong 
nang thuoc vdi cac binh chtfa da can bi san. Doi vdi thanh pham co the kiem 
tra b^ng cach mci binh thuoc, loai bo het thuoc va chat day. Hieu so trong 
ltfdng can binh luc chtfa md va bao bi binh thuoc sau khi md la trong ltfdng 
thuoc khong ke bi.

Do ben cua bot xop: Xac dinh bang nhdt ke quay, hoac bang cach do 
thdi gian nhung sau cua vat nang vao khoi bot, hoac thdi gian de que thtf rdi 
ra khoi khoi bot.

O ✓ a 9

Kich thtfdc tieu phan: Co mot so phtfdng phap xac dinh kfch thtfdc tieu 
phan nhtf dung kfnh hien vi, dung may dem cho cac dang thuoc nhtf thuoc 
bot, hon dich... Tuy nhien de ap dung phan tich kich thtfdc tieu phan cua 
thuoc phun mu, cac phtfdng phap nay co the khong xac dinh dung dtfdc 
trang thai phan tan ban dau cua cac tieu phan thuoc phun ra khoi binh do 
co stf tap hdp lai cua cac tieu phan khi phan tich b trang thai tinh. Dung cu 
phan tfch kfch thtfdc tieu phan theo tang va cham (cascade impactor) thfch 
hdp dung cho viec danh gia kfch thtfdc khf dong hoc (aerodinamic size) cua 
cac tieu phan thuoc phun mu.

Dung cu co cau tao mo ta tren hinh 6.13, hoat dong theo nguyen tac 
nhtf sau: Thuoc phun mu dtfdc phun htfdng vao mieng pheu cua dung cu va 
dtfdc loi cuon qua cac tang pheu nhd ltfc hut chan khong vdi toe do thfch hdp 
hang dinh. Cac pheu co dtfdng kfnh cuong phlu nho dan theo thtf ttf ttf tang 
tren xuong tang dtfdi. Gitfa cac tang pheu co cac dia trtfdt quay vdi toe do 
cao, de tranh stf vang rdi cac tieu phan khi va cham, dia co the dtfdc phu 
mot ldp dich co do nhdt thfch hdp. Cac tieu phan kfch thtfdc ldn do co momen 
chuyen dong rdi xuong ldn se va cham vao tang dia dau tien va dtfdc gom 
gitf lai b day. Cac tieu phan kfch thtfdc nho hdn se theo luong khf di vong 
qua dia thtf nhat va dtfdc gom lai b dia tiep theo co toe do quay ldn hdn. Ctf 
tiep tuc nhtf vay, cac tieu phan dtfdc phan tach ra tren cac tang dia vdi kfch 
thtfdc nho dan.

- Tang cuoi cung la mang loc nham gitf lai phan con lai cua cac tieu 
phan cd trong thuoc phun mu.
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Cac tieu phan thuoc phun mu

1. Vong dem kin
2. Dia gom gitf 

tieu phan
3. Tang dau tien
4. Dia gom tang 2
5. Cac tang tiep theo
6. Tang cuo'i cung
7. Dia gom
8. Mang loc

Hut chat khong

Hinh 6.13: Set do dung cu phan tich kich thtfdc tieu phan theo tang
(cascade impactor)

Ltfdng thuoc tren m6i dia dtfdc dinh ltfdng bang phtfdng phap quang 
pho hoac bang phtfdng phap s^c ky thich hdp. Stf phan bo' khoi ltfdng thuoc 
la mot ham s o 'cua dtfdng kfnh khi dong hoc cua tieu phan, co the dtfdc tinh 

t* dtfdng chuan cho cac dia. Dtfdng chu£n cho ttfng dia dtfdc lap ttf cac thuoc 
phun mu ddn phan tan trong dieu kien chuan de biet cd kich thtf6c tieu 
phan dtfdc gom tren dia. Dung cu thtfdng phan tich cac tieu phan thuoc mu 
ttf 0,1 mcm den 30 mcm.

Chuyen luan "Aerosols" trong USP 23 da co qui dinh mot loat cac chi 
tieu ky thuat cua thuoc phun mu can danh gia, dung cu va cach tien hanh, 
cac tinh toan va gi6i han cho phep. Dung cu phan tich kich thtf6c tieu phan 
co loai nhieu tang va 2 loai ddn tang v6i qui cach cau tao rieng. Doi v6i ttfng 
che pham thuoc phun mu co qui dinh rieng loai dung cu va cac chi tieu phu 
hdp v6i yeu cau chat ltfdng cua loai thuoc can stf dung.

Cac phep thu: sinh hoc: Cac phep dinh ltfdng sinh hoc, danh gia hieu ltfc 
dieu tri, xac dinh do doc dtfdc tien hanh nhtf cac che pham thuoc thong thtfdng.
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VI. MOT SO VI DU CONG THLfC THUOC PHUN MU

1. Dung dich dung de xong hit Bricanyl: (dung thiet bi tao phun mu) 
Thanh phan: Terbutalin sulfat loai pha tiem 100 mg.

Natri clorid 580mg
Clorobutol 500mg 
Dung dich HC1 2M vd pH3
Nif6c pha tiem vd 100ml

2. Thuoc phun mu Salbuvent (dung de xong hit)
Thanh phan: Salbutamol (sieu min) 20mg
(cho 200 lieu) Soja lecithin 7mg

Sorbitan trioleat 5mg
Chat day 11 (Tricloromonofluormethan) 4.140mg
Chat day 12 (Diclorodifluormethan) 9.660mg

3. Thuoc phun mu Serobid (dung de xong hit)
Thanh phan : Salmeterol xinafoat (sieu min) 7mg
(cho 100 lieu) Lecithin 0,7mg

Chat day 11 3.700mg
Chat day 12 lO.OOOmg

4. Thuoc bot Salmeterol (dung de xong hit hop 60 lieu, moi lan sit dung 
tay bat lilc cd hoc tao phun mu 1 lieu thuoc bot).

Thanh phan cho 1 lieu:
Salmeterol xinafoat 72,5mcg
Fluticasion propionat 500 meg
Lactose vd 12,5mg

(3 thanh phan deu la bot sieu min)
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Chifcfng 7.

THUOC M0

I. DAI ClTdNG

1. Dinh nghla

Theo Dtfdc dien Viet Nam II tap 3: "Thuoc md la dang thuoc co the chat 
mem, dung de boi len da hay niem mac, nham bao ve da hoac dtfa thuoc 
tham qua da. Bot nhao boi da la loai thuoc md co chtfa mot ti le 16n dtfdc 
chat ran khong tan trong ta dtfdc. Kem boi da co the chat mem va min mang 
do sii dung cac ta dtfdc nhu ttfdng chtfa mot ltfdng chat long dang ke".

Tuy nhien, dinh nghia nhtf tren chtfa bao gom het cac loai che" pham 
dung qua da de dieu tri va phong benh nhtf hien nay.

2. Phan loai

2.1. Theo the chat vd thanh phan cau tao:

Thuoc m3 co the dtfdc goi bang nhieu ten khac nhau nhtf:

- Thuoc md mem (Unguentum, pomata): La dang chu yeu trtf6c day, co 
the chat mem. Ta dtfdc thtfdng dung thuoc nhom than dau hoac ta dtfdc 
khan. Vi du: M3 benzosali (Whitfield), m3 Flucina, m3 tra mdt tetracyclin 
1%, m3 tra mkt chlorocid-H ...

- Thuoc md dac hay bot nhao boi da (Pasta dermica): La dang thuoc m3 
co chtfa mot ltfdng 16n dtfdc chat rin cJ dang bot khong tan trong ta dtfdc 
(tren 40%). Ta dtfdc co the la than dau nhtf bot nhao Lassar (thanh phan 
gom tinh bot, k§m oxyd, lanolin khan va vaselin), co the la ta dtfdc than 
ntfdc, chang han bot nhao Darier (thanh phan gom kem oxyd, calci 
carbon at, glycerin va ntf3c tinh khiet).

- Sap (Cera, unguentum cereum ): La dang thuoc m3 co the chat deo do 
chtfa mot ty le 16n cac sap, cac alcol beo cao, parafin hoac cac h6n hdp dau 
thtfc vat va sap. Ngay nay, che pham loai nay It dung, nhtfng lai pho bien 
trong cong nghe my pham- che tao son moi.

- Kem boi da (Creama dermica): La dang thuoc m3 co the chat mem va 
rat min mang do co chtfa mot ltfdng 16n ta dtfdc long nhtf ntf6c, glycerin, 
propylen glycol, cac dau thtfc vat, dau khoang, thtfdng co cau true nhu ttfdng
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kieu N/D hoac D/N. Trong thtfc te hien nay, loai nay dildc dung nhieu hcto 
ca. Cac loai kem thu6c co the chat long sanh dildc goi la stfa boi da.

Tuy nhien, cach phan loai nay khong dap ting mot cach day du cac che 
pham khac nhut gel, he dieu tri qua da.

Mot so tai lieu, Dildc dien tach rieng cac che pham dung qua da thanh 
ttfng loai cu the, trong do, thuoc md chi la mot dang thuoc dung theo dtfdng 
qua da. Chang han nhil: Dildc dien My 23 phan loai nhil sau:

- Thuoc md (Ointments): La nhtfng che pham co the chat mem, dung 
boi ngoai da hoac niem mac.

- Thuoc md tra mat (Ophthalmic ointments): Dtfdc xep vao nhom cac 
che pham dung cho nhan khoa (Ophthalmic preparations): La thuoc m3 
dung cho mlt, dap tfng du yeu cau cua che pham dung cho nhan khoa, 
dtfdc san xuat trong dieu kien vo khuan va thanh pham phai bat buoc 
thtf do vo khuan.

- Kem (Creams): La dang thuoc ban ran, co chtfa mot hoac nhieu dtfdc 
chat dtfdc hoa tan hay phan tan vao ta dtfdc thich hdp. Ngoai cach dung de 
boi ngoai da, kem con dtfdc dung de boi theo dtfcJng am dao.

- Gel (Gels): Dang thuoc co the chat mem, trong do mot hay nhieu dtfdc 
chat dtfdc hoa tan hay phan tan trong ta dtfdc polymer thien nhien hoac 
tong hdp.

- He tri lieu qua da (Transdermal Therapeutic Systems - TTS) hay con 
goi la he giai phong thuoc qua da: La dang thuoc dac biet  ̂ dung dan ngoai 
da (da nguyen lanh), dtfdc thiet ke sao cho dtfdc chat co the giai phong, hap 
thu qua da vao he mach theo mtfc do va toe do xac dinh.

2.2. Theo quan diem ly hod:

Co the coi thuoc md la nhtfng he phan tan dong the hoac di the, trong 
do chat phan tan la mot hoac hdn hdp dtfdc cha't, con moi trtfdng phan tan la 
mot hoac hon hdp ta dtfdc. Nhtf vay, co the phan chia ra:

- Thuoc md thuoc he phan tan dong the {con goi la thuoc md 1 pha hoac 
dung dich: Dung dich that hay dung dich keo). Dtfdc chat dtfdc hoa tan trong 
ta dtfdc than dau hac than ntfde. Vi du: Thuoc md long nao 10 %, cao xoa 
Sao vang, gel lidocain 3%...

- Thuoc md thuoc he phan tan di the (con goi la thuoc md 2 pha), bao 
gom cac thuoc md co thanh phan gom dtfdc cha't va ta dtfdc khong hoa tan 
vao nhau.Co the chia thanh 3 nhom:

+ Thuoc md kieu hon dich: Dtfdc chat ran da nghien, xay min dtfdc 
phan tan deu trong ta dtfdc, chang han: Cac bot nhao, thuoc md mem (md 
kem oxyd 10%, md acid crizophanic 5%, md tetracyclin 1%...)

+ Thuoc m3 kieu nhu ttfdng: Dtfdc chat the long hoac hoa tan trong mot 
ta dtfdc hoac mot dung moi trung gian, dtfdc nhtf hoa vao mot ta dtfdc khong



dong tan. Loai nay chiem ty le 16n hien nay, ca llnh vtfc y hoc va my pham. 
Chang han nhil:

- Thuoc m3 thuy ngan v6i ta dtfdc khan (lanolin + md ldn hoac hon hdp 
khac).

- Thuoc md Dalibour.
- Nhieu kem thuoc: Sicorten, Flucinar, Halog, Halog- N, Dermoval...
+ Thuoc md thuoc nhieu he phan tan con goi la thuoc m3 nhieu pha.

Trong cac thuoc m3 nay, ban than ta dildc co the la mot nhu tildng, va 
dildc chat d dang tieu phan rdn, min dildc phan tan trong ta dildc hoac cung 
co the dildc chat gom nhieu loai v6i do tan trong ta dildc, dung moi khac 
nhau hoac do co the xay ra tildng ky neu cung hoa tan trong dung moi...luc 
do se hinh thanh dang thuoc m3 co cau true phtfc tap hdn, chang han: hon- 
nhu tUdng, dung dich- hon dich, hoac dung dich- hon dich- nhu tildng. 
Chang han nhil: Voltaren Emugel.

2.3. Theo muc dich su! dung, dieu tri:

- Thuoc m3 dung bao ve da va niem mac.
- Thuoc m3 gay tac dung dieu tri tai cho: Sat khuan, giam dau...
- Thuoc m3 hap thu hoac gay tac dung dieu tri toan than: Thuoc co 

tac dung phong benh, thuoc m3 chtfa dtfdc chat la cac noi tiet to", dildc chat 
chong sot ret, chong phan bao, ha huyet ap...

3. He tri lieu qua da (TTS)

Do nhtfng tfu diem, trien v<?ng va stf phat trien cua dang thuoc dung 
ngoai da va hap thu qua da, ngtfdi ta da nghien ctfu, tim ra nhieu dtfdc 
chat va ta dtfdc de che tao cac che" pham hap thu qua da v6i muc tieu dieu 
tri va phong benh rat phong phu. Cac cong trinh nghien ctfu ve sinh dtfdc 
hoc, dong dtfdc hpc qua trinh hap thu thuoc qua da nham tao ra nhieu che" 
pham co hieu qua dieu tri cao hay noi cach khac la co sinh kha dung cao.

Dac biet, do ket qua cua nghien ctfu sinh dtfdc hoc bao che cac che 
pham hap thu qua da da tao ra dtfdc he tri lieu qua da, trong do dtfdc chat 
dtfdc giai phong va hap thu theo mot toe do xac dinh.

Cung co the dinh nghia nhtf sau: He tri lieu qua da (Transdermal 
Therapeutic System-TTS) la mot dang thuoc hap thu qua da dac biet 
dung de dan len nhtfng vung da cua cd the gay dtfdc tac dung phong va 
dieu tri benh.

Ve cau tao, thong thtfdng co 4 loai:
- TTS, trong do dtfdc chat giai phong thuoc qua mang
- TTS, trong do dtfdc chat dtfdc khuech tan vao cot trd
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- TTS, trong do dtfdc chat dtfdc phan tan trong nen dfnh
- TTS, trong do dtfdc chat hoa tan trong cac polymer than ntf6c. 
Co the mo ta mot loai TTS theo sd do nguyen tac nhtf sau:

Cot dtfdc chat/polymer 
Mang ban tham

Nen dmh

Hinh 7.1: Sc? do nguyen tac cau tao cua mot TTS.

Trong TTS, dtfdc chat dtfdc hoa tan hoac phan tan trong cot polymer va 
dtfdc giai phong theo chtfdng trinh qua mot mang ban tham vao nen dinh. 
Nen dmh nay chtfa mot lieu thuoc giai phong ngay sau khi dat he tri lieu 
de gay ra tac dung ban dau. Toe do giai phong dtfdc chat dtfdc khong che bcii 
be day va dtfdng kfnh lo xop cua mang ban tham.

So vdi dtfdng dung thuoc qua he tieu hoa, he tri lieu qua da co nhtfng 
tfu diem sau:

+ Thuoc hap thu qua da vi vay tranh dtfdc nhtfng yeu to" anh htfcing 
nhtf: pH cua dich tieu hoa, thtfc an trong da day...

+ Dtfdc chat hap thu thang vao he mach, tranh dtfdc nhtfng chuyen hoa 
qua gan lan dau co the bi phan huy hoac giam hieu ltfc dieu tri.

+ Do thuoc dtfdc dtf trtf va giai phong theo mtfc do va toe do xac dinh, 
cho nen nhtfng dtfdc chat co thdi gian ban huy(tI/2)ngdn khong con dang lo 
ngai do nong do trong mau khong dam bao ngtfSng dieu tri. Nong do thuoc 
luon luon dtfdc duy tri trong vung co tac dung dieu tri. Cung vi vay, rat 
thfch hdp cho nhtfng benh nhan can dung thuoc thtfdng xuyen nhtf: Benh 
tim mach, huyet ap, hen suyln

Benh nhan khong can phai dung thuoc nhieu lan trong ngay va thdi 
gian ban dem khong con phai lo ngai. He dieu tri qua da thtfdng chi ap dung 
doi vdi nhtfng dude chat co tac dung manh, lieu khong qua 2 mg/ngay. Mat 
khac, cac hoat chat nay phai ben vtfng, khong qua nhay cam va gay kfch 
tfng da.

Cac dtfdc chat hay dung trong cac he tri lieu qua da thtfdng gap la:
- Cac thuoc giam dau, chong co that nhtf: Scopolamin, hyocin...
- Cac thuoc dung cho benh tim mach, huyet ap cao nhtf nitroglycerin, 

clonidin.
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- Cac noi tiet to: Estradiol va din chat: E. diacetat, E. acetat, E. 
valerianat, E. heptanoat, E.cypionat.

- Cac dtfdc chat khac nhil: Clopheniramin, ephedrin...
- Nicotin: Dung trong he tri lieu qua da co tac dung cai nghien thucc la.

4. Yeu cau doi vdi thuoc m3

Noi chung thuoc md can phai dap ting cac yeu cau sau:
- Phai la nhting hdn hdp hoan toan dong nhat gitia dtfdc chat va ta 

dtfdc; dtfdc chat phai dat do phan tan cao.
- Phai co the chat mem, min mang, khong chay d nhiet do thtfdng va 

de bam thanh ldp mong khi boi len da hoac niem mac.
- Khong gay kich tfng, di tfng vdi da va niem mac.
- Ben vtfng Gy, hoa va vi sinh) trong qua trinh bao quan.
- Co hieu qua dieu tri cao, dung v6i yeu cau, muc tieu khi thiet ke.

Ngoai ra, tuy theo muc dich va ndi sti dung, con co mot so" yeu cau dac 
biet rieng. Chang han nhtf:

+ Doi vdi thuoc m3 chi dung vdi muc dich bao ve da (chong nong, chong 
tia tti ngoai, chong acid, kiem, hoa chat...) thi chi yeu cau tao ra mot 13p bao 
boc, che chd da hoac niem mac, vi vay khong dung ta dtfdc va chat phu cd 
kha nang tham sau dtfdc chat, hay dtfng nhat la ta dtfdc silicon.

+ Doi vdi thuoc m3 hap thu, gay tac dung dieu tri toan than, doi hdi 
thiet ke cong thtfc sao cho ca dtfdc chat, ta dtfdc, chat phu, dang thuoc cd 
kha nang tham sau dtfdc chat. -

+ Doi vdi thuoc m3 dung vdi mong muon tac dung tai chd nhtf giam 
dau, chong nhiem khuan, chong nam, chong viem... doi hdi thiet ke cong 
thtfc sao cho dtfdc chat giai phong nhanh va cd tinh tham tuy theo cac yeu 
cau rieng.

+ Doi vdi cac he tri lieu, yeu cau quan trong nhat la thiet ke, sti dung 
ta dtfdc, chat phu nhtf the nao de cd the kiem soat chat che dtfdc mtfc do va 
toe do giai phong thuoc cung nhtf mtfc do va toe do hap thu dtfdc chat.

+ Doi vdi thuoc m3 dung boi vet thtfdng, vet bong hay dung tra mkt, doi 
hdi phai vo khuan va nhtfng yeu cau rieng ve ham ltfdng ntfdc, kfch thtfdc 
tieu phan phan tan ...

5. Cau true, nhiem vu va chufc nang sinh ly cua da

5.1. Cau true, nhiem vu vd chiic nang sinh ly cua da:

5.1.1. Cau true da:

Ngtfdi trtfdng thanh cd dien tfch da khoang 2m2, ttfdng tfng vdi 5% 
khoi ltfdng toan cd the va tiep nhan chting 1/3 ltfdng mau. Da la mot trong
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nhtfng cd quan nhay cam nhat. Dtfdi kfnh hien vi, da gom co nhieu 16p, 
nhtfng co the chia lam 3 ldp chfnh:

a. Lcip bieu bi (Epiderma) con goi la thtfdng bi, gom cac 16p nho. Be day 
phu thuoc vao vi trf tren cd the: ttf 0,006 den 0,8 mm. Lcip nay lai bao gom:

- Mang chat beo bao ve: La san pham tiet cua tuyen ba nhcfn. Be day
0,1 - 0,4 micromet, co cau tao khong deu, tac dung gitf cho da trdn va bao ve 
tranh nhtfng tac dong cua moi trtfdng xung quanh. L6p nay hau nhtf khong 
anh htfdng den hap thu cua thuoc vi ban chat la chat beo va chtfa 
cholesterol co the tan trong ta dtfdc than dau va nhu hoa dtfdc cac chat long 
phan ctfc, cac dung dich thuoc ntfdc. L6p nay de bi riia sach bdi xa phong va 
cac dung moi htf u cd.

- Ldp stfng (Stratum corneum) con goi la 16p doi khang hay hang rao bao 
ve. L6p nay dtfdc cau tao bdi 20 - 30 ldp te bao chet. Ben ngoai la 16p te bao bong 
loc, ben trong la ldp stfng lien ket, ben chat, d trang thai binh thtfdng ldp nay 
chtfa 10 - 20% ntfcic, khi hut them ntf6c se trtfdng nd va mem ra.

Be day cua ldp stfng khong giong nhau tren cung cd the. Ndi mong 
nhat khoang 9 micromet. Cho day nhat nhtf mu ban chan t6i 800 micromet, 
trung binh ttf 20 - 40 micromet.

Ldp stfng dtfdc g<?i la hang rao ngan can stf xam nhap cua cac chat ttf 
ben ngoai vao da. Khi loai bo ldp hang rao nay, mtfc do va toe do hap thu se 
tang len dang ke.

Lo mo hoi 

Mao mach di/6i bieu bi7/

Ong mo hoi '  

Tuyen mo hoi 
Dam roi mach

^ ^ C h a n  long

_ N .6 p  stfng 
6p bieu bi 

<Tuyen ba nhdn

.Trung bi 
Jslang long 
Mao mach trung bi

L6p m3 di/6i da

Hinh 7.2. Set do dctn gian cau true cua da.

L6p stfng co the gitf lai mot phan dtfdc chat vi vay ngtfdi ta ldi dung 
dieu nay che cac che pham bao ve da, tac dung tai ch6, cung nhtf cac che 
pham co tac dung kep (coi 16p stfng nhtf mot kho dtf trtf va giai phong thuoc 
dan dan).

Chang han nhtf khi nghien ctiu stf hap thu qua da cua fluocinolon 
acetonid (biet dtfdc Flucinar, Sinalar), Visker nhan thay: Sau khi stf dung
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thuoc 3 tuan, tac dung co mach do thuoc gay ra vln con. Nhtfng neu loai bo 
ldp sting thi cung khong con hien ttfdng co mach ntia, chting to fluocinolon 
acetonid dtfdc giuf lai trong mot thdi gian dai d trong ldp sting.

Vdi acid salicylic va carbionaxamin, khi lam thtfc nghiem tren chuot 
cong, ngtfdi ta cung thay chung tfch luy trong ldp sting 13 ngay sau khi 
dung thuoc qua da. Neu loai ldp sting thi ltfdng thuoc hap thu qua da cua ca 
hai dildc chat deu tang len.

Dac biet dang chu y la cac hdp chat phospho htiu cd co kha nang tich 
luy rat nhieu trong ldp sting. VI du: Vdi parathion la 80 ngay, vdi dacthal tdi 
112 ngay. Day cung la mot hinh thtic til bao ve cua cd the de tranh ngo doc.

Cac nha nghien ctiu cung nhan thay nhieu hdp chat khac cung tfch luy 
d ldp sting theo nhting mtic do khac nhau. Chang han nhil: Hydrocortison, 
betamethason, griseofulvin, natri fusidat...

Yamada va cong stf khi nghien ctiu stf hap thu qua da cua Molsidomin 
(thuoc gian mach) da nhan xet: Stf hap thu thuoc qua da da loai bo ldp sting 
ldn hdn 900 lan so vdi da con nguyen ven. Cac tac gia cung da nghien ctiu sti 
dung nhieu chat phu nham muc dfch han che hoac loai bo kha nang doi 
khang cua ldp sting, tao dieu kien cho dtfdc chat tham vdi mtic do va toe do 
cao hdn. Van de nay se con dtfdc de cap trong nhting chtfdng sau.

b. Trung bi (Chan bi, derma, corium): To chtic lien ket cau tao bdi cac 
sdi protein than ntfdc (collagen, elastin va reticulin). Ldp nay cd be day 
chting 3 - 5mm, noi thtfdng bi vdi ha bi, cd he thong mach mau nuoi dtfdng 
thtfdng bi va cho hoat chat than ntfdc di vao cac ldp trong da.

c. Ha bi (Hypoderma): To chtic md noi lien da vdi cd the dong thdi luon 
ndi thong ra ngoai qua cac bao long va cac tuyen mo hoi, di cho cac dtfdc 
chat than dau di qua.

Ngoai ra, con cd cac phan phu cua da:
- Nang long: Long di qua cac khe thtfdng bi rdi c&m sau vao chan bi, 

xung quanh bao long cau tao bdi cac te bao dong tam. Phan chan long va 
nang long gan vdi tuyen chtia cac chat giau lipid da dtfdc nhu hoa. Dtfdc 
chat than dau cd the di qua bao long vao thang chan bi. Tuy nhien, d ngtfdi 
do chi cd khoang 40- 70 nang long/cm2 (chiem 1,- 2% dien tfch be mat da) vi 
vay stf hap thu thuoc qua dtfdng nay hau nhtf khong dang ke. Loai gam 
nham (chuot) cd tdi 4000 nang long /1cm2 nen thuoc hap thu qua dtfdng 
nang long tot hdn da ngtfdi.

- Tuyen mo hoi: Cung di tti chan bi tdi be mat da nhtfng hinh nhtf 
khong cd anh htfdng dang ke tdi stf hap thu thuoc qua da. Cd khoang 250 
tuyen mo hoi/lcm2.

Ndi chung, tong sd cac phan phu chi chiem khoang 0,1% tong dien 
tfch cua da. Vi vay, con dtfdng hap thu qua cac bo phan phu cua da chi la 
thti yeu.
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5.1.2. Nhiem vu, chtic nang sinh ly cua da:

Co the noi la da da gitf nhieu nhiem vu va chtic nang khac nhau. Dtfng 
ve phtfdng dien hap thu thuoc qua da, chi chu y tdi chtic nang dtf trti va bao 
ve cua da.

- Chtfc nang cd hoc: Chu yeu do ldp chan bi (Derma) dam nhan, no lam 
cho da trd nen deo dai va linh dong. (!) ngtfdi gia, da kem ben hdn.

- Chtic nang bao ve.
+ Bao ve vi sinh vat: Ldp stfng dtfdc coi nhtf hang rao bao ve stf xam 

nhap cua vi sinh vat. Tuy nhien, cac vi cd van co the xuyen qua va gay ton 
thtfdng ldp stfng va cac ldp ban ben trong, gay nen cac viem nhiem. Moi 
trtfdng hdi acid (pH 4,2 - 5,6) cua tuyen ba nhdn va chat bai tiet co kha nang 
giup cho da ngan chan stf phat trien cua vi khuan. Ban than da cung tiet ra 
cac acid beo co mach carbon ngan co tac dung tfc che stf phat trien cua nam 
moc va vi khuan.

- Bao ve hoa hoc: Ldp stfng rat ft cho tham qua cac hoa chat.

- Bao ve cac tia: Neu da ngtfdi phdi ra anh ning mat trdi, tia ctfc tfm 
trong vting 290 - 400 nm rat de bi ton thtfdng.

- Bao ve nhiet va dieu chinh nhiet: Ldp stfng kha mong manh nen 
khong co tac dung chong lai mot cach co hieu qua nong, lanh ben ngoai. Tuy 
nhien, do than nhiet 37°C va vdi he thong tuan hoan trong da, he mao quan 
cung co the giup cho cd the dieu hoa mot phan nhiet. Qua trinh toat mo moi, 
bay hdi ntfdc... cung lam mat da va ha nhiet.

II. THANH PHAN CUA THUOC M 0

1. Dtfdc chat

Bao gom cac loai r&n, long, tan hoac khong tan trong ta dtfdc.

2. Ta dtfdc

2.1. Vai trd cua ta ditqc:

Dtfdi anh sang cua sinh dtfdc hoc, ta dtfdc thuoc md (la moi trtfdng phan 
tan, no co tac dung tiep nhan, bao quan, giai phong dtfdc chat va din thuoc 
qua da va niem mac vdi mtic do va toe do thfch hdp, dam bao hieu qua dieu 
tri mong muon.\

Cung nhtf tat ca ta dtfdc sti dung cho cac dang thuoc khac, ta dtfdc 
thuoc md khong nhtfng chi l̂a cac chat mang cua dtfdc chat ma no con la yeu 
to' tfch ctfc cho qua trinh giai phong, hap thu va tri lieu.
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2.2. Yeu cau doi vdi ta. ditgc:

- Phai co kha nang tao v6i cac dildc chat thanh h6n hdp dong deu, trong 
do dildc chat de dat do phan tan cao.

- Phai khong co tac dung dildc ly rieng va khong can trcJ dUdc chat phat 
huy tac dung.

- Phai co pH trung tfnh hoac acid nhe, gan giong v6i pH cua da.

- Khong can trcJ cac hoat dong sinh ly binh thildng cua da, khong lam 
kho va khong gay kfch ting da.

- Phai giai phong dtfdc chat v6i mtic do va toe do mong muon.

- Phai ben vting ve mat ly - hoa, khong de bi hong bdi nam moc va vi khuan.

- It gay ban da va quan ao, de rtia sach...

Ngoai ra, con tuy theo muc dich sti dung cua thuoc md (bao ve da, 
gay tac dung tai cho, yeu cau tham sau...), tinh trang cua da va niem 
mac ndi dung thuoc, ta dtfdc phai dap ting them nhting yeu cau dac biet, 
chang han nhil:

- Neu dung de dieu che thuoc m3 bao ve da, ngoai cac yeu cau chung, 
ta dildc con phai la nhting chat khong co kha nang tham nhung co kha nang 
che chd, bao ve cao va rat ft hoa tan hoac tham doi v3i cac dUdc chat doc hai'  • • • • • 

hoac co tac dung gay kfch ting nhu cac acid, kiem, cac dung moi htiu cd...

- De dieu che thuoc m3 tac dung dieu tri tai cac to chtic tildng doi sau 
cua da (noi bi, ha bi...) hoac co tac dung toan than, ta dtfdc phai co kha nang 
tham cao, giai phong nhanh hoat chat.

- Dung cho thuoc m3 vo khuan (m3 khang sinh, m3 tra mit), ta dildc 
phai co kha nang tiet khuan d nhiet do cao.

- V6i cac thuoc m3 dung boi len niem mac licit hoac de lam san se (vf du 
dung de chtia benh cham chay nU6c), ta dildc phai co kha nang hut (nhu 
hoa) manh.

Ngay nay, da co tren 600 loai ta dtfdc dildc sti dung cho dang thuoc 
dung ngoai da, hap thu qua da. Tuy nhien, kho co the tim dtfdc mot ta dildc 
nao la ly tiling va dap ting day du yeu cau. Tuy theo tfnh chat hoa ly cua 
dildc chat, yeu cau sti dung va dieu tri ma chon lila ta dildc cho thfch hdp, 
nham dap ting yeu cau ve thtfc tien, giai phong hap thu thuoc.

2.3. Phan loai ta ditoc:• •

Co nhieu cach phan loai, hay dung hdn ca la phan loai theo thanh 
phan cau tao.
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Tom tat ta dtfdc thuoc md:

Than ddu 
(Lipophile)

Than ntfdc 
(Hydrophile)

Khan (hap phu, 
nhu hoa, hut)

Nhu
ttfdng

. Chat b6o: D&u, md, 
sap va dan chat.

- Gel polysaccarid . Lanolin khan 

. Cac hon hdp khac:

- Lanolin va vaselin

- Vaselin va cholesterol

- Vaselin va alcol b6o cao

N/D.

D/N.

. Hydrocarbon no - Gel khoang vat

. Silicon - Cac PEG

. Polyethylen va 

polypropylen

- Gel dan chat cellulose

- Gel cua cac polymer khac

2.3.1. Nhom ta dtfdc than dau (Ta dildc beo, ky ntfdc - Lipophile):

- Dau, md, sap:
Hau het dau, md dong, thtfc vat co ban chat la cac este cua glycerin v6i 

cac acid beo no hoac khong no (cac triglycerid). Do co dac tmh cau tao nhtf 
vay, nhom ta dtfdc nay co mot so' tfu, nhtfdc diem nhtf sau:

- Uu diem: De bat dmh da va hap thu tot len da, dtfdc chat de hap thu. 
Mot so' trong nhom nay co kha nang hut ntf6c nen tham sau.

- Nhtfdc diem:
+ Trdn nhdn, ky ntf6c, gay ban, kho rtfa sach, gay can trcJ hoat dong 

sinh ly binh thtfctng b da.
+ Giai phong hoat chat cham.
+ Di bi oi khet do ket qua cua phan tfng oxy hoa khii cac acid beo 

khong no dtfdi tac dung cua khong khi, am, men va cac vet kim loai...Cac 
san pham cua qua trinh oxy hoa dau md (peroxyd, aldehyd, ceton) co mui vi 
kho chiu, kfch tfng da va niem mac, gay ra phan tfng v6i mot so' dtfdc chat 
nhtf cac iodid, adrenalin, poly phenol... Vi vay, khi stf dung cac ta dtfdc nay, 
thtfdng cho them cac chat chong oxy hoa nhtf a-tocopherol, BHA, BHT, cac 
alkyl galat.

a. Dau :

Hau het cac dau thtfc vat co the chat long sanh d nhiet do thtfdng rat 
de bi oi khet va khong dung rieng lam ta dtfdc thuoc md. Thtfdng dung pho'i 
hdp vdi cac ta dtfdc mem hoac rhn de dieu chinh the chat, tang tfnh tham, de 
de nghien min dtfdc chat ran va lam ttfdng dau trong cac ta dtfdc nhu tudng.

-Dau ca (Oleum jecoris):\La dau beo dong vat duy nhat hay dtfdc dung 
lam ta dtfdc trong cac dang thuoc boi, xoa ngoai da. Do co chtfa mot ltfdng 
kha ldn cac vitamin A, D, dau ca dac biet hay dtfdc dung de che cac thuoc md
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dung boi Jen cac vet bong, vet thtfdng, vet loet nham tang nhanh qua trinh 
phat trien cua te bao, tai tao to chtfc, lam cho vet bong, vet thtfdng chong len 
da non.

- Dau lac (Oleum arachidis): Dau lac la dau thtfc vat dtfdc svf dung 
nhieu nhat b ntfdc ta va b nhieu ntf6c khac tren the gidi lam dung moi vajta 
dtfdc.

- Dau vtfng: Hay dtfdc dung trong dang thuoc boi xoa ngoai da cua 
dong y vi dau vtfng co tac dung lam diu da va niem mac tot hdn cac dau thtfc 
vat khac.

- Dau thau dau (Oleum ricini): Thu dtfdc bang cach ep nguoi hat thau 
dau. Khac v6i cac dau thtfc vat khac, dau thau dau di hoa tan trong alcol 
ethylicJ95° do co chtfa mot ty le ldn cac glycerid cua acid ricinoleic (mot acid 
alcol). Mat khac, do dong tan vdi alcol va co kha nang hoa tan nhieu dtfdc 
chat co tfnh sat khuan^vi vay dau thau dau hay dtfdc dung trong cac dang 
thuoc dung ngoai va mi pham (thuoc danh mong tay, thuoc chai toe...). Do co 
do nhdt cao, kha nang lam bong tot, dau thau dau la mot trong nhtfng 
thanh phan khong the thieu dtfdc trong son moi.

b. Md: Thtfdng chi dung md ldn lam ta dtfdc.
Md ldn (Adep suillus): Cau tao bdi khoang 40% olein, 60% stearin va 

palmitin, khoang 0,15% chat khong xa phong hoa (cau tao chu yeu bdi 
cholesterol). Khi mdi dieu che, md ldn co pH khoang gan trung tmh, cd tac dung 
diu doi vdi da va niem mac, co kha nang tham cao nen hay dtfdc dung trong cac 
thuoc m3 cd yeu cau gay tac dung d noi bi, ha bi hoac tren toan than.

Md ldn thich hdp vdi nhieu loai dtfdc chat, trtf cac kiem manh. No cd 
kha nang nhu hoa khoang 12 - 15% ntfdc, 20% glycerin, 5 - 10% con. Kha 
nang hut tang len khi phoi hdp md ldn vdi cac chat cd kha nang nhu hoa 
manh. Chang han nhtf: Khi them 5 -10% sap ong, kha nang hut ntfdc tang 
len gap hai lan; vdi 5 - 15 % lanolin khan, tang 3 - 10 lan; vdi 2% alcol 
cetylic hay 10% cholesterol hoac 2% glycerin mono oleat, kha nang nay tang 
khoang 30 lan.

Do md ldn ra'tdl bi oi khet vi vay ngtfdi ta thtfdng dung md ldn canhJden 
de bao quan dtfdc lau hdn. Mac du cd mot so' tfu diem nhtf tren, nhtfng It khi 
dung ddn doc md ldn lam ta dtfdc. Tuy theo dieu kien thdi tiet va khi hau, ngtfdi 
ta dieu chinh the chat cua md ldn bang cach cho them 3-5% sap ong.

c. Sap:
Sap la nhtfng san pham cd nguon goc dong, thtfc vat, the chat deo hoac 

r4n, cau tao chu yeu bang este phtfc tap cua cac acid beo cao no va khong no 
vdi cac alcol beo cao va alcol thdm.

\So vdi cac dau, m3: Sap vtfng ben, It bi bien cha't, oi khet hdn. Hay dtfdc 
phoi hdp vdi cac ta dtfdc khac trong dang thuoc m3 nham muc dich die'u 
chinh the chat, tang do chay, tang kha nang hut ntfdc va cac chat long phan 
ctfc khac.'
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- Sap ong (Cera adipis): Sap ong cau tao chu yeu bdi cac este cua cac 
acid beo cao v6i cac alcol beo cao.

Sap ong hay dufdc dung phoi hdp vdi cac ta dildc khac nhil: dau, m5, 
vaselin nhim muc dich lam tang do ciingT j o  chavT kha nang hut nil6c... cua 
ta dUdc tren. Ngoai ra, sap ong con dildc dung nhieu lam chat nhu hoa phoi 
hdp de tang kha nang nhu hoa va do cting cua cac ta dUdc nhu ttfdng. Trong 
cac son moi, sap giii vai trd lam ta dildc chfnh. Ngoai ra, sap ong con dtf<3c 
dung phoi hdp lam ta dildc cho thuoc dat nhil phoi hdp v6i bd ca cao, dau 
thtfc vat...

Tren thtfc te, co hai loai sap ong: Sap vang va sap trang. Loai trang do 
da dtfdc tay mau.

- Spermaceti (Cetaceum, cetin): La chat ran mau trang hoac mau trang 
nga, ong anh, sd nhcJn tay, dtfdc lay til hoc dau cua loai ca voi Physeter 
macrocephalum nen con dtfdc goi la chat trang ca voi.

Hien nay, ft dung loai ta dtfdc nay.
- Lanolin (Adeps lanae): Con g<?i la sap long ctfu vi co thanh phan giong 

sap va thu dtfdc bing cach tinh che cac chat beo lay ttf nU6c giat long ctfu. 
Lanolin dildc cau tao chu yeu bdi cac este cua mot so' acid beo dac biet v6i 
cac alcol beo cao va cac alcol thdm co nhan steroid nhu cholesterol, 
dihydrocholesterol, lanosterol... Ngoai ra, lanolin con chiia mot ty le nho cac 
alcol beo cao va alcol thdm noi tren cf dang til do. ,

Thanh phan cau tao cua lanolin gan giong vdi ba nhdn vi vay no co tac 
dung diu v6i da va niem mac, co kha nang tham cao. Mat khac, do co chiia 
cac alcol sterolic (cholesterol va dan chat), lanolin co kha nang hut ntfcic va 
cac chat long phan ctfc rat manh, tao thanh nhu tildng N/D. Chfnh vi vay, co 
the coi lanolin khan la mot dien hinh cua nhom ta dildc khan (hay ta dtfdc 
hut, nhu hoa, hap phu).

Lanolin khan (lanolin anhydrous, lanolein) co kha nang hut ttf 180 - 
200% ntfcic, 120 - 140% glycerin, 30 - 40% ethanol 70°.

Hon hdp gom 95% vaselin va 5% lanolin khan co the hut khoang 80% 
ntfcic; v6i 10% lanolin khan co the hut 90% ntf6c; v6i 50% lanolin khan co 
the hut 220 - 230 % nilcic va 300% glycerin. Hon hdp gom 90% md ldn va 
10% lanolin co the hut 60 - 70% nil6c.

Cac hon hdp tren dildc goi la cac ta dtfdc hut hay ta dildc nhu hoa.
Tuy nhien, lanolin cung co mot so' nhtfdc diem sau:
- The chat qua deo, dmh vi vay khong sU dung rieng lanolin lam ta

dtfdc.
- De bi oi khet trong qua trinh bao quan, nhat la khi co ntf6c. Cac san 

pham cua qua trinh oxy hoa co the gay ra tUdng ky v6i mot so' dtfdc chat, gay 
kfch ling da va niem mac ndi boi thuoc.
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Ngoai lanolin khan, con cô  lanolin ngam ntfcic (lanolinum hydrous) 
chtfa 25 - 30 % ntfcic. Loai nay the chat mem giong vaselin, co kha nang nhu 
hoa khoang 100% ntfcic, 60% glycerin.

flDe khdc phuc nhtfdc diem de bi oi khet cua lanolin, ngtfcJi ta dung bien 
phap hydrogen hoa dtfdc dung 6 nhieu ntf6c v6i cac ten quy tf3c nhtf: 
Hydrolan, Hydeps, Lanocerin.J.

I Lanolin hydrogen hoa co tfu diem la ben vtfng, khong de bi bien chat, 
oi khet nhtf lanolin va co kha nang hut ntf3c cao hdn lanolin. Vi vay, hay 
dtfdc dung thay cho lanolin trong cac ta dtfdc hut va ta dtfdc nhu ttfdng kieu
N/Dj

Dtfdc dien My 24 co chuyen luan lanolin bien tmh, ttfc lanolin da dtfdc 
lam giam ltfdng alcol ttf do trong thanh phan.

d. Cac ddn chat cua dau md, sap:
- Cac din chat thu dtfdc bang cach lam bien doi hoa hoc cua dau, md, sap:
+ Cac dau, m3, sap hydrogen hoa:
De khac phuc cac nhtfdc diem de bi bien chat, oi khet va kha nang nhu 

hoa kem cua cac dau, m3, sap thien nhien, dong thdi chu dong tao ra nhtfng 
chat co the chat thich hdp de lam ta dtfdc cho thuoic m3, thuoc dat, ngtfdi ta 
da hydrogen hoa dau , m3, sap.

Tuy theo nguyen lieu stf dung, va mtfc do hydrogen hoa se thu dtfdc cac 
san pham co the chat mem hoac ran va co cac chi so" dac trtfng cu the khac 
nhau. Nhtfng noi chung, \dau, m3, sap sau khi hydrogen hoa deu ben vtfng 
hdn, khong bi bien chat, oi khet trong qua trinh bao quan va co kha nang 
nhu hoa manh hdn cac cha't beo thien nhien.'

Qua trinh hydrogen hoa co the lam bao hoa mot phan hoac toan bo cac 
day noi doi cua cac acid beo khong no co trong phan ttf cua cac glycerid tao 
ra nhtfng san pham m6i co the chat ran hdn, do chay cao hdn va vtfng ben 
hdn, chang han nhtf chuyen doi acid linoleic khong no thanh acid oleic no... 
Cung co the xay ra hien ttfdng dong phan hoa do stf chuyen vi cua cac day 
noi doi hoac stf chuyen vi khong gian. Vi du: Chuyen acid oleic dang long 
thanh acid elaidic the ran va la dong phan trans cua acid oleic. Cung co the 
tao ra mot ltfdng nho cac mono va diglycerid co kha nang nhu hoa v6i cac 
chat long phan ctfc.

De lam ta dtfdc thuoc m3, hay dung dau lac, dau htf6ng dtfdng, dau dau 
ttfdng, dau hat bong va lanolin hydrogen hoa.

Co nhieu dau hydrogen hoa da dtfdc ghi trong cac Dtfdc dien.
+ Cac dau, m3, sap polyoxyethylen glycol hoa:

- Cac dau, m3, sap polyoxyethylen glycol (hay dan cliat polyoxyethylen 
cua glycerid thu dtfdc bang cach alcol hoa cac dau thilc vat bang cac
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polyoxyethylen glycol co trong ltfdng phan til trung binh trong khoang 200 - 
400. Tuy theo nguyen lieu sxi dung, san pham thu dtfdc se d the long, mem 
hoac ran, nhtfng co cac dac tfnh chung la: 'Hoa tan vdi bat ky ty le nao vdi 
dung moi: dau parafin, dau thtfc vat, ether dau hoa, ether, cloroform, aceton 
d nhiet do thtfdng. Tan dtfdc trong alcol ethylic d nhet do cao, khong tan 
trong glycerin, ethylen glycol, propylen glycol. Khong hoa tan nhtfng co the 
phan tan trong ntf6cl Do co dac tfnh than ntf6c, co kha nang tham cao, thfch 
hdp vdi tat ca cac loai da va niem mac nen cac chat nay co the dung lam ta 
dtfdc trong cac che pham dung ngoai thay cho tat ca cac loai ta dtfdc than 
dau khi yeu cau che" pham cd tfnh tham cao.

USP 24 cd ghi chuyen luan "Dau thau dau Polyoxyl 40 hydrogen hoa": 
la san pham cd chtfa chu yeu este tri-hydroxystearat cua glycerin ethoxyl 
hoa vdi mot ltfdng nhd polyethylen glycol tri-hydroxystearat va mot phan 
glycerin ttf do, dtfdc tao thanh do phan tfng cua glycerin tri-hydroxystearat 
vdi khoang 40-45 moi ethylen oxid.

- Lanolin polyoxyethylen glycol hoa:
Con dtfdc goi la lanolin tan trong ntfdc hoac mot so" ten quy tfdc nhtf: 

Aqualose, solulan..., thu dtfdc bang cach gan cac chuoi polyoxyethylen vao 
lanolin hoac alcol lanolin.

\ Do dac tfnh la de tan trong ntfdc, alcol va cd tac dung diu, dan chat nay 
dtfdc dung lam ta dtfdc nhu hoa trong cac thuoc md nhu ttfdng kieu N/D.'

- Cac chat phan lap ttf dau, md, sap va cac dan chat cua chung:
+ Cac acid beo:
lAcid stearic: Thtfdng dtfdc phan lap ttf md bo va cau tao bdi mot hon 

hdp cua cac acid stearic va palmitic.!
Trong thuoc md, acid stearic hay dtfdc dung de lam ttfdng dau trong cac 

nhu ttfdng, tao xa phong kiem vdi cac hydroxyd kiem hoac kiem amin 
(mono, di hoac triethanolamin) cd tac dung nhu hoa tao nhu ttfdng D/N. 
Ngoai ra, con cd tac dung dieu chinh the chat cua dang thuoc.

Acid oleic: Thtfdng thu dtfdc bang cach thuy phan md hoac dau beo 
dong hoac thtfc vat va tach rieng cac acid beo the long bang cach ep. Acid 
oleic cd the chat sanh nhtf dau, mau vang, cd mui vi dac biet, de ra khong 
khf se bi sam mau dan.

Acid oleic thtfdng dung lam ttfdng dau trong cac nhu ttfdng va dac biet 
cd tac dung lam tang tfnh tham qua da cua nhieu dtfdc chat, nhat la khi 
phoi hdp vdi propylen glycol.

+ Cac dan chat cua acid buo: Gom mot so cac este cua acid beo vdi alcol, 
hay dtfdc dung lam ta dtfdc thuoc md va thuoc boi xoa.'

Este vdi alcol isopropylic: Hay g^p nhat la isopropyl miristat va 
palmitat.
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Isopropyl miristat (C17H340 2 ): Chat long trong, khong mau, khong mui, 
khong tan trong ntfdc, glycerin va propylen glycol, dong tan v6i cac dau thtfc 
vat va dau khoang, vdi vaselin, lanolin va cac alcol beo.

Este vdi glycerol: La nhtfng chat cau tao bdi hon hdp cac mono, di va tri 
glycerid cua nhieu acid beo, trong do monoglycerid cua mot acid beo chiem 
ty le chu yeu nen thtfdng quy tfdc goi hdn hdp bing ten cua chat do.

\Tinh chat chung cua cac chat nay la khong tan trong ntfdc, de tan 
trong cac dung moi htfu cd, cd kha nang nhu hoa doi vdi cac chat long phan 
ctfc. Vi vay, hay dtfdc dung lam ta dtfdc nhu hoa trong cac thuoc md nhu 
ttfdng hoac dung phoi hdp vdi vaselin, md ldn... nham tang kha nang nhu 
hoa cua cac ta dtfdc nay. 1

Khi dung rieng, cac chat nay chi cd kha nang nhu hoa yeu va se tao 
nhu ttfdng kieu N/D. Vi vay, de lam tang kha nang nhu hoa va chuyen sang 
dang nhu ttfdng D/N, thtfdng dung phoi hdp vdi mot ty le thich hdp (khoang 
1 0 %) xa phong hoac alcolsulphat.

Mot trong nhtfng chat hay gap nhat trong nhom nay la glycerin mono 
stearat.

Ta dtfdc nay hay dtfdc dung phoi hdp vdi cac chat dien hoat khac nh&m 
tao ra cac ta dtfdc nhu hoa thich hdp, tao nhu ttfdng D/N, vi du nhtf:

+ Glycerin mono stearat phoi hdp vdi xa phong kali stearat (ten quy 
tfdc la Galabase).

+ Glycerin mono stearat vdi natri lauryl sulphat (Gelacid).
Hdn hdp ta dtfdc - nhu hoa nay thich hdp cho thuoc md nhu ttfdng cd 

pH dtfdi 7,8 nhtfng ttfdng ky vdi cac dtfdc chat cation.
+ Glycerin mono stearat vdi chat dien hoat khong ion hoa, chang han nhtf: 

Tween 80 (Gelot 64). Ta dtfdc nay thich hdp vdi nhieu loai dtfdc chat anion, 
cation va khong ion hoa, dong thdi khong phu thuoc vao pH moi trtfdng.

Este vdi glycol: Cau tao bdi mot hdn hdp mono va dieste cua nhieu acid 
beo trong do monoeste cua mot acid beo chiem ty le chu yeu nen thtfdng quy 
tfdc goi ten ta dtfdc bing ten cua chat do. Cac ta dtfdc nhom nay cd 2 loai: 
Loai tan trong ntfdc va loai khong tan trong ntfdc.

+ Cac dan chat de tan trong ntfdc: Gom este cua cac acid beo vdi 
polyethylen glycol (PEG). Cac ta dtfdc nay mang nhieu ten quy tfdc nhtf: 
Cremophor, Myrj ...

Cong thtfc chung:
R-C00-(CH 2-CH20)n-CH2-CH2-0H

Trong do:
R: Goic acid beo (acid lauric, palmitic, steraic ...).

n: Ttf 8 den 50.
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Vf du: Polyoxyl 40 stearat (Polyethylen glycol 40 monOstearat (Myrj 
52): Chat ran giong sap, di phan tan trong nU6c.

Cremophor EL: La hon hdp cac hop chat than ntfdc va than dau. Phan 
than nu[6c (khoang 17%) chiia ether glycerinpolyglycol va phan than dau 
chiia chu yeu este cua acid ricinoleic v6i ether glyceril polyglycol (83%) va 
mot it dau thau dau chtfa phan ting.

+ Cac dan chat khong tan trong nU6c: Dtfdc dung lam ta dtfdc nhu hoa 
trong cac thuoc md nhu ttfdng kieu N/D, bao gom: Ethylen (diethylen, 
propylen) glycol stearat. Cac ta dtfdc nay co the chat giong nhtf sap, khong 
mui, vi va dtfdc dac trtfng bdi mot so chi tieu nhtf do chay, chi so" acid, chi so 
iod, monoeste va glycol ttf do.

+ Cac alcol beo: Thtfdng dtfdc phan lap ttf cac sap. Phan ldn d the ran, 
khi dun chay cd the dong tan hoac tron deu vdi cac dau beo dong, thtfc vat, 
dau parafin, lanolin, md ldn... Cac acol beo ben vflng, khong bi bien chat, di 
khet, cd the chat min mang khi lam ta dtfdc, cd tac dung diu doi vdi da va 
niem mac.

Tuy ban chat cac acol beo chi la nhtfng chat nhu hoa rat yeu (tao nhu 
ttfdng kieu N/D) nhtfng chung cd the lam tang manh kha nang nhu ho£, hut 
ntfdc cua nhieu ta dtfdc khac nhtf vaselin, m3 ldn... Vi vay, hay dtfdc dung 
lam hdn hdp ta dtfdc de dieu chinh the chat, tang do cting, do min mang, 
kha nang nhu hoa va tac dung lam diu cua cac ta dtfdc khac. Cac alcol beo 
rat thtfdng dtfdc dung phoi hdp vdi cac chat nhu hoa dien hoat tao nhu 
ttfdng D/N nh&m lam on dinh nhu ttfdng.

Mot sd" dien hinh: Alcol cetylic (1-Hexadecanol, Ci6H340 )
Tinh chat: Dang khoi ran hoac manh ong anh khong mau, sd nhdn tay. 

Khong tan trong ntfdc, tan trong alcol ethylic, cloroform, benzen... Khong de 
bi di khet, lam mem da nhtfng khong gay nhdn da. Khi phoi hdp vdi m3 ldn 
theo ty le 2 % se lam tang kha nang hut ntfdc cua ta dtfdc nay ttf 1 0 % len 
24%. Neu them 5% vao vaselin, hdn hdp ta dtfdc cd kha nang hut tdi 250% 
ntfdc. Dung pho bien trong my pham.

Alcol cetostearylic: Chtfa khong dtfdi 40% alcol stearic (octodecanol - 
CjgH^O) va mot phan nhd alcol cetylic, tong 2 alcol nay khong dtfdi 90%, con 
dtfdc goi la sap Lanet 0.

+ Cac chat phan lap ttf lanolin:
Nham muc dich thay do’i the chat, tfnh hoa tan, lam tang kha nang 

ben vtfng, tang tac dung lam diu, han che nhtfdc diem gay di ting... cua 
lanolin,\ ngtfdi ta da ap dung nhieu phtfdng phap tinh che" nhtf: Cat chan 
khong, chiet xuat chon loc, ket tinh phan doan... va da phan lap ttf lariolin 
nhieu chat cd the chat khac nhau de dung lam ta dtfdc, thuoc m3. Vi du:

Viscolan (lanolin the long).
Waxolan(lanolin the sap).
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Cac alcol cua lanolin: Cholesterol...
- Hydrocarbon:
Nhom hydrocarbon hay dtfdc dung nhat de lam ta dtfdc thuoc md va 

trong my pham. Cac ta dtfdc nay thu dtfdc bing cach tinh che dtf pham cua 
qua trinh chtfng cat dau mo. Cac san pham nay co the d the long, nhtf sap 
hoac rin, khong tan trong ntfdc, it tan trong alcol, di tan trong cac dung moi 
htfu cd, co the tron lan vdi bat ctf ty le nao vdi dau, md, sap dong thtfc vat, 
trti dau thau dau.

l/u diem:
Rat ben vtfng, khong bi bien chat, di khet, khong bi vi khuan, nam moc 

pha huy. Cac ta dtfdc nay trd ve mat hoa hoc vi vay khong ttfdng ki vdi dtfdc 
chat, khong bi tac dung bdi cac acid, kiem, chat oxy hoa - khtf. Cac ta dtfdc 
nay de kiem, gia thanh re.

Nhitdc diem:
Kha nang tham rat kem, giai phong hoat chat cham va khong hoan toan.
Khong cd kha nang hut cac chat long phan ctfc.
Can trd hoat dong sinh ly binh thtfdng cua da.
Ky ntfdc vi vay gay ban kho rtf a sach.
Mot sd" ta dtfdc dien hinh:
a. Vaselin : Cau tao bdi mot hdn hdp cac hydrocarbon no rin va long. 

The chat mem va do nhdt thay doi theo nhiet do.
Cd 2 loai: Vaselin tring va vang. Loai vang thtfdng trung tfnh hdn.

Vaselin tring: The chat mem, trong, mau tring, diem chay: 38 - 56°

Vaselin vang: The chat mem, mau vang xam hoac vang, trong, diem 
chay: 38 - 56°.

Ngoai nhtfng tfu nhtfdc diem chung cua nhom, vaselin con cd mot vai 
tfu nhtfdc diem sau: Vaselin cd kha nang hoa tan nhieu loai dtfdc chat nhtf: 
Tinh dau, menthol, long nao... va cd the tron deu vdi nhieu loai dtfdc chat 
khac nhau. Tuy nhien, vaselin cd chi sd" ntfdc thap (8  - 10) nen kho phoi hdp 
vdi cac dung dich ntfdc hoac dtfdc chat long phan ctfc khac vdi ty le ldn hdn 
5 %. De tang kha nang nhu hoa cua vaselin, thtfdng phoi hdp vaselin vdi 
lanolin, alcol cua lanolin, cholesterol, sap ong, spermaceti, cac alcol beo cao 
nhtf alcol cetylic, alcol cetostearylic ... hoac cac Span.

Cac hdn hdp tren la nhtfng ta dtfdc khan, thfch hdp cho thuoc md 
khang sinh hoac md tra mit.

b. Dau parafin (dau vaselin, parafin long, liquid paraffin): Cau tao bdi 
mot hdn hdp cac hydrocarbon no the long.
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Tinh chat: Chat long trong, khong mau, sanh nhil dau, hau nhu! khong 
mui, khong vi, khong co huynh quang dtfdi anh nang ban ngay. Thtfc te 
khong tan trong ntfdc va ethanol 96°, tan trong ether va cloroform.

Ty trong: 0,830 - 0,890
Dau parafin hay dtfdc dung phoi hdp v6 i mot so ta dtfdc khan nham 

muc dich dieu chinh the chat hoac de de nghien min cac dtfdc chat ran trtfdc 
khi phoi hdp vdi ta dtfdc trong phtfdng phap tron deu ddn gian. Dtfdc dung 
lam pha dau trong cac thuoc md nhu ttfdng va my pham.

c. Parafin r&n: Cau tao bcli mot hon hdp cac hydrocarbon no the ran, 
mau tr&ng, co cau true tinh the ong anh, sd nhdn tay, khong mui, vi, chay d 
50 - 57°.

Parafin r&n khong tan trong ntfdc va trong alcol 96°, de tan trong 
ether, benzen, cloroform, dau beo va tinh dau, co the tron lan vdi cac dau, 
m3, sap khi dun chay.

Thtfdng dung parafin ran de dieu chinh the chat thuoc md vdi cac ta 
dtfdc cung nhom, ty le thay doi ttf 1 - 5%.

Ngoai cac ta dtfdc chfnh thuoc nhom hydrocarbon no nhtf tren, trong 
thtfc te, nhat la trong linh vtfc san xuat cao xoa, my pham, ngtfdi ta con 
dung mot sd" cac ta dtfdc khac nhtf:

+ Ozokerit: Con goi la sap md hay sap vd cd, cau tao bdi mot hdn hdp 
cac hydrocarbon no cd thanh phan phiic tap. Ozokerit cd the chat r&n giong 
nhtf sap, mau vang hoac trang tuy theo mtfc do tinh khiet.

Loai that tinh khiet cd do chay 74- 78°.
+ Cerezin: La mot chat cd the chat giong sap, mau nga vang hoac tr&ng 

tuy thuoc vao miic do tinh khiet. Diem chay khoang 61 - 78°.
- Silicon (polysiloxan, silicolemulsion, siliconpaste)
Cong thtfc chung:

R
I

R -  S i-  
I
R

R
I

O -  Si -  o
I
R

R
I R: CH3, C2H5 hoac C6H5 va CH3

I-.....Si -  R
I

n R

Khi R la CH3, ta cd dimethyl polysiloxan hay dimethicon.
Chat nay b dang long sanh nhtf dau nen con dtfdc goi la "dau silicon" 

hau nhtf khong mku, khong mui va khong vi.

Tuy theo mtfc do trung hiep (gia tri n), cac san pham thu dtfdc se cd do 
nhdt khac nhau nen moi san pham dtfdc dac trtfng bdi mot chii so bieu thi 
do nhdt trung binh (Cps). Vf du: BPC 1973 quy dinh 5  loai dimethicon- 20 
200, 350, 500 va 1000.
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Ty trong: 0,940 - 0,965 (v6i dimethicon 20).
0,965 - 0,980 (vdi dimethicon ttf 200 - 1000).

Cac chat nay khong tan trong ntfdc, alcol methylic va ethylic, tan trong 
ether va xylol (rieng cac loai co do nhdt thap: 20, 200, 350 va 600 tan dtfdc 
trong benzen, amyl acetat, cyclohexan, ether dau hoa. Ta dtfdc silicon co mot 
so" tfu diem sau:

- Rat ben vtfng ve mat ly hoa, chang han nhtf: Do nhdt khong bi thay 
doi theo nhiet do, khong bi oxy hoa ngay ca d nhiet do cao va ben vtfng doi 
vdi phan ldn cac thuoc thtf hoa hoc, trti clo va acid dac.

O s '  9

- Khong bi vi khuan, mam moc phat trien.
- Khong gay kfch ting, di tfng doi vdi da va niem mac tao thanh mot ldp 

bao boc lam cho da va niem mac trd thanh ki ntfdc, khong tham ntfdc nhtfng 
khong anh htfdng tdi qua trinh ho hap cua da.

- Khong cd kha nang tham qua da.
- Cd the tron deu vdi nhieu ta dtfdc than dau nhtf: Vaselin, lanolin, cac 

sap, alcol beo cao, nhtfng khong tron deu vdi cac dau md dong thtfc vat va 
dau parafin.

\ Do cd dac diem nhtf vay, cac silicon dtfdc dung lam ta dtfdc trong cac 
thuoc md gay tac dung b be mat da. Dac biet hay dtfdc dung de che cac thuoic 
m3 bao ve da hoac niem mac, chong tac dung cua hoa chat, tia ttf ngoai va 
cac tac nhan gay kfch ting va lam hai daI. De che cac thuoc m3 nay, thtfdng 
dung cac silicon cd do nhdt trong khoang ttf 350 den 1000 cps, ti le khoang 
30% phoi hdp vdi vaselin.

Mat khac, do cd tfnh chat ben vtfng dac biet, cac silicon dtfdc dung phoi 
hdp vdi cac ta dtfdc khan trong cac cong thtfc thuoc m3 chtfa dtfdc chat 
khong ben vtfng, dl bi thuy phan, chang han nhtf cac khang sinh. Ngoai ra, 
cac silicon dtfdc dung lam ttfdng dau trong cac nhu ttfdng. Nhtfng can chu y 
la khong dung silicon lam ta dtfdc cho thuoc m3 tra m&t vi cd the gay kfch 
tfng niem mac mat.

Mot sd vi du:
+ Ta dtfdc thuoc m3 bao ve da:

Silicon 350 cps 30%
Vaselin 60%
Alcol cetylic 10%

+ Ta dtfdc nhu ttfdng D/N:
Silicon 350 cps 30g.
Acid stearic llg .
Vaselin lOg.
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Dau parafin 24g.
Triethanolamin 4g.
Nipagin 0 ,2 g.
Nude cat vd 1 0 0 g.

Hoac:
Dimethicon 1000 cps 40g.
Alcol cetylic 15g.
Natri laurylsulfat Ig-
Nipagin o,ig.
Nude tinh khiet vd 1 0 0 g.

2.3.2. Ta ditdc than nit6c (Hydrophile):
- Ifu diem:
+ Co the hoa tan hoac tron deu vdi nUdc va nhieu chat long phan cUc.
+ Giai phong hoat chat nhanh, nhat la vdi cac chat de tan trong nUdc.
+ Khong can trd cac hoat dong binh thudng cua da.
+ Khong trOn nhdn, de riia sach bing nUdc.

- Nhitdc diem:
+ Kem ben vting, di bi mam moc va vi khuan xam nhap, vi vay thudng 

phai them cac chat bao quan nhu! natri benzoat, paraben, dan chat thuy 
ngan htfu cd... vdi nong do thich hdp.

+ De bi kho ctfng, ntft mat trong qua trinh bao quan vi vay trong thanh 
phan thudng dtfa them cac chat hao am nhu glycerin, sorbitol, propylen 
glycol vdi nong do khoang 1 0  - 2 0 %.

- Gel polysaccarid:
Bao gom cac gel che ttf tinh bot, tinh bot bien tmh, thach, alginat. Hien 

nay, sti dung chu yeu natri alginat, it dung ta dtfdc tinh bot, thach, pectin. 
Tuy nhien tinh bot bien tmh con dtfdc dung, Vi du:

Che pham Daktarin 2% (gel) cd thanh phan nhtf sau:
Miconazol 2g.
Ta dtfdc gel vd 100

Ta dtfdc gel: Tinh bot bien tmh, natri saccarin, tween 20, alcol ethylic, 
glycerin, nUdc tinh khiet, chat thdm.

+ Ta dtfdc dieu che ttf alginat: Thtfdng dung muoi kiem cua acid 
alginic, dtfdc chiet ttf rong bien vi vay de kiem, gia thanh re. Nong do dung 
ttf 5% den 10%. Vi du:
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Natri alginat 5g
Glycerin lOg
Natri benzoat 0,2g
Ntfdc tinh khiet vd lOOg

Khi dung gel alginat can chu y ring do nhdt bi thay doi phu thuoc vao 
nhieu yeu to" nhtf pH, cac muoi kim loai... do do the chat cua gel cung bi 
thay doi. Cac alginat ben vting trong khoang pH ttf 4 - 10.

- Gel ddn chat cellulose:
Ngay nay cac din chat cua cellulose dtfdc sti dung lam ta dtfdc trong ky 

thuat bao che cac dang thuoc rat phong phu. De lam ta dtfdc thuoc md, 
thtfdng dung cac dan chat than ntfdc, trtfdng nd trong ntfdc tao thanh he 
keo nhtf: Methyl cellulose (MC), carboxymethyl cellulose (CMC), natri 
carboxy methyl cellulose (Na CMC), hydroxy propyl methyl cellulose 
(HPMC), hydroxy propyl cellulose (HPC)...

Ngoai cac tfu diem chung cua nhom, cac ta dtfdc gel ttf dan chat 
cellulose con co tfu diem la\kha ben vtfng, co the tiet khuan ma khong bi 
bien doi the chat va co the dieu chinh pH bang cac dung dich dem. Vi vay, co 
the dung lam ta dtfdc cho cac thuoc md tra mit.l

'' K0< ~  ~  *>

Tuy nhien, cac ta dtfdc nay de bi nhiem khuari, vi vay thtfdng cho them 
cac chat bao quan trong thanh phan. Mat khac, cung can chu y ring dan 
chat cellulose \co the gay ttfdng ky vdi mot so" dtfdc chat nhtf: Phenol, 
clocresol, resorcin, tanin, natri clorid, bac nitrat, cac muoi kim loai nang... j

Dan chat cellulose co the tao phtic vdi paraben, lam giam hoat tmh cua 
mot sd" chat khang khuan nhtf natri sulphadimidin, nitrofurazon, 
mercurocrom, oxiquinolein sulphat, thimerosal..].

Nong do methyl cellulose va CMC thtfdng dung ttf 2 - 5 %, Na CMC ttf
2 -7 % . Con HPMC (Hypromellose) do tao gel cd do trong tot vi vay dtfdc sti 
dung trong cac che pham dung cho nhan khoa.

Vi du:
Methyl cellulose 5g
Glycerin lOg
Dung dich thuy ngan phenylborat 2% 0,5g
Ntfdc cat vd 100 ml

hoac:
Natri carboxy methyl cellulose 6 g
Sorbitol 12g
Cloreton 0,5g
Ntfdc cat vd lOOg
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- Gel carbomer (carbopol, carboxy poly methylen, carboxy vinyl polymer).
Ta dufdc nay la san pham trung hiep cao phan tti cua acid acrylic, co 

cong thtic chung:
-CH2 -CH— "

COOH
-* n

Tinh chat: Bot tr&ng khong tan hoac rat ft tan trong nUdc nhUng 
trUdng phong trong ntfdc tao gel, co pH acid (dich keo 1 % co pH khoang 3) 
va do nhdt khong cao. Thtfdng trung hoa gel v6i cac kiem, hay dung hdn ca 
la mono, di va triethanolamin. Cac gel nay co do nh6t cao hdn, dac hdn, 
thfch hdp cho ta dtfdc thuoc md. Nong do dung carbopol lam ta dtfdc gel 
thtfdng tit 0,5 - 5%, tuy theo loai carbopol va thanh phan cau tao cong thtic 
che pham.

USP 23 ghi 6 loai carbopol khac nhau:

TT Loai carbopol Do nhdt (cps)

1 910 Gel 1% trong nUdc da trung hoa 3000 - 7000

2 934 Gel 0,5% : 30 500 - 39 400

3 940 Gel 0,5% : 40 000 - 60 000

4 934P Gel 0,5% : 29 400 - 39 400

5 941 Gel 0,5% : 4 000- 11 000

6 1342 Gel 0,5% : 9 500 -26  500

Vf du mot cong thtic ta dtfdc carbopol nhu sau:
Carbopol 0,5 - 5%
Mono, di hoac triethanolamin vd.
Glycerin hoac propylen glycol 1 0  - 2 0 %
Alcol ethylic hoac isopropylic 1 0  - 2 0 %
Chat lam thdm vd.
Ntfdc cat vd 1 0 0 %.

- Ta dtfdc polyethylen glycol (PEG hoac macrogol, carbowax):

Poly ethylen glycol la san pham trung hiep cao phan tti cua ethylen 
oxyd, co cong thtic chung:

OHCH2-(CH2OCH2)n-CH2OH
Tuy theo mtic do trung hiep (n), co cac PEG vdi phan tti ltfdng khac 

nhau, tfnh chat, the chat khac nhau.
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TT PEG n TLPT Ty trong
1̂ 25

LD50 
chuot cong, uong

1 2 0 0 4 190-210 1,124 28,9 ml/kg
2 300 285- 315 1,125 31,7 ml/kg
3 400 8,2 - 9,1 380 - 420 1,125 43,62 ml/kg
4 600 12,5 - 13,9 570 - 630 1,126 38,1 ml/kg
5 1 0 0 0 950 - 1050 1,117 42,0 g/kg
6 1500 2 9 -3 6 1400 - 1600 1 , 2 1 0 44,18 g/kg
7 4000 6 8 -8 4 3500 - 4500 1 , 2 1 2 tren 50 g/kg
8 6000 158-204 6000 - 7500 1 , 2 1 2 tren 50 g/kg

Ve the chat: Cac PEG 200, 300 va 400 the long, sanh.
PEG 600, 1000 va 1500 giong nhtf sap.
PEG ttf 2000 trd len the chat ran.

Cac PEG co kha nang hoa tan nhieu dtfdc chat it tan do do cai thien 
dtfdc do tan va toe do hoa tan cung nhtf kha nang giai phong cua nhieu dtfdc 
chat it tan. Vi vay, PEG dtfdc svf dung kha rong rai trong ky thuat cac dang 
thuoc. De lam ta dtfdc thuoc md, thtfdng phoi hdp cac PEG nhtf sau:

Loai
PEG

Ty le % phoi hdp

4000 50 40 - - 35 -

1500 - - 30 50 - 50

1000 - - - 100 - -

400 50 60 70 - 65 50

300 - - - 50 - -

* Thanh phan thuoc md PEG ghi trong Dtfdc dien My 23 nhtf sau: 
PEG 3350 400g.
PEG 400 600g.

Khi can hut mot ltfdng ntfdc ldn hoac cac chat long phan ctfc, ngtfdi ta 
phoi hdp PEG vdi alcol beo cao hoac vdi cac chat nhu hoa thfch hdp. Ching 
han nhtf:

* PEG 400
PEG 4000 aa 47,5g
Alcol cetylic 5,0g
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PEG 400 40g
PEG 4000 50g
Span 40 Ig
Ntfdc tinh khiet 9g
cd the phoi hdp PEG lam ta dtfdc
PEG 4000 2 0 g
Alcol stearylic 34g
Glycerin 30g
Natri laurylsulfat Ig
Ntfdc tinh khiet vd 1 0 0 g

Khac v6 i mot so" ta dtfdc than ntfdc khac, cac ta dtfdc PEG ben vting, co 
the bao quan lau, khong bi thuy phan, oxy hoa, oi khet. Ban than cac PEG 
cung co tac dung sat khuan vi vay it bi vi khuan va nam moc lam hong.|

Tuy nhien, PEG co the gay tUdng ky vdi mot so hoat chat\ Chang han 
nhu PEG lam giam hoat tfnh cua mot so" chat khang khuan nhu cac phenol, 
cac hdp chat amoni bac bon, paraben. Mat khac, mot so" tap chat co trong 
PEG, nhat la cac ion kim loai co the lam tang qua trinh oxy hoa khti mot so" 
dtfdc chat de bi oxy hoa khti, lam giam hoac khong con tac dung cua cac 
dtfdc chat nay.\

\ Mac du PEG co kha nang giai phong hoat chat nhanh, nhtfng khong co 
kha nang tham qua da lanh nen ft dung lam ta dtfdc cho thuoc md hap thu, 
tham sau, ma chi dung lam cac ta dtfdc thuoc md co tac dung tai cho. Ngoai 
ra, do co tfnh hao am manh, ta dtfdc PEG co the lam cho da bi kho khi boi 
thuoc trong thdi gian dai. Vi vay, khong dung thuoc md che" vdi ta dtfdc PEG 
cho nhtfng ngtfdi da kho hoac cac benh cham, vay nen... Tuy nhien, de khic 
phuc nhtfdc diem nay, ngtfdi ta co the phoi hdp ta dtfdc PEG vdi 10% lanolin, 
10% ntfdc hoac 5% alcol cetylic. I

2.3.3. Ta ditdc hap phu (ta ditdc khan, ta ditcJc hut, ta di£dc nhu hod):

Nhom ta dtfdc nay cd kha nang hut ntfdc, dung dich ntfdc hoac cac chat 
long phan ctfc de tao thanh nhu ttfdng kieu N/D.

Uj^diem:
- Kha ben vtfng, cd the hut ntfdc va cac chat long phan ctfc.
- Cd the phoi hdp vdi nhieu loai dtfdc chat ky ntfdc cung nhtf cac dung 

dich dtfdc chat.

- Giai phong hoat chat ttfdng doi nhanh so vdi nhom ta dtfdc than dau.
- Cd kha nang tham sau.
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Nhtfdc diem:
- Trdn nhdn, kho rrfa sach,
- Co the can trd tdi viec hoat dong sinh ly binh thtfdng cua da.
Mot sd" loai dien hinh:
+ Lanolin khan (xem phan ta dtfdc than dau): La mot ta dtfdc nhu hoa 

thien nhien, khan, cd kha nang hut ntfdc manh cho nhu ttfdng N/D.
+ Hdn hdp cua lanolin va cac dan chat cua lanolin vdi vaselin.
VI du: Ta dtfdc khan dung cho thuoc md tra mkt dtfdc ghi trong nhieu 

Dtfdc dien (ching han BP) , cd thanh phan nhtf sau:
Dau parafin 10%
Lanolin khan 10%
Vaselin trung tinh 80%

Tuy theo dieu kien thdi tiet, ban chat va nong do cua dtfdc chat, cd the 
giam ty le dau parafin, tang ltfdng vaselin. Cung cd the thay dau parafin 
bang mot ltfdng parafin ran d nhtfng vung khi hau nhiet ddi.

+ Hdn hdp vaselin vdi cholesterol va cac sterol khac:
VI du: Vaselin phoi hdp vdi 1 - 5% cholesterol tao thanh hdn hdp ta 

dtfdc vdi ten goi la Euserin, cd the hut dtfdc 200% ntfdc va cd the dung lam 
ta dtfdc cho thuoc md tra mat.

Vaselin than ntfdc cd thanh phan nhtf sau:
Cholesterol 30g
Alcol stearylic 30g
Sap trang 80g
Vaselin 860g

hoac hdn hdp ta dtfdc than ntfdc
Sap trang 2 0 g
Parafin ran 30g
Alcol cetostearylic 50g
Vaselin 900g

Sap nhu hoa (BP93):
Alcol cetostearylic 90g
Natri laurylsulfat 1 0 g
Ntfdc tinh khiet 4 ml

Ttf sap nhu hoa cd the che ra thuoc md nhu hoa cd the hut nude va cac 
chat long phan ctfc de tao ra nhu ttfdng N/D:
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Sap nhu hoa 30%
Dau parafin 2 0 %
Vaselin 50%
Cung co the tao ra ta dtfdc khan hut ca dau lan ntfdc, vl du:
Natri laurylsulfat l,0g
PEG 1500 35,Og
PEG 4000 40,Og
Propylen glycol 24,Og

2.3.4. Ta di/cfc nhu titcfng hoan chinh:

Uu diem:
+ Giai phong hoat chat tUOng doi nhanh.
+ De bam thanh ldp mong tren da va niem mac, khong can trd hoat 

dong sinh ly binh thtfdng cua da (loai nhu ttfdng D/N).
+ Min mang ve the chat, hinh thtfc dep.
+ Tham sau.

9

Nhtfdc diem:
+ Do ben nhiet dong kem, de bi tach ldp do anh htf dng cua nhieu yeu to" 

nhtf: Nhiet do moi trtfdng, do am khong khi, vi khuan va nam moc...
+ Can phai co chat bao quan vi de bi vi khuan va nam moc phat trien.
+ Loai nhu ttfdng D/N de rtfa sach bang ntfdc, nhtfng loai N/D kho 

rtfa sach.
De dieu che ta dtfdc nhu ttfdng, can dung cac ta dtfdc dong vai trd ttfdng 

dau, cac ta dtfdc, ntfdc tinh khiet, dich chiet ntfdc, dung dich ntfdc...lam 
ttfdng ntfdc va cac chat nhu hoa. Tuy thuoc vao ban chat va sd" ltfdng cac 
chat nhu hoa, ta dtfdc tao thanh cd cau true kieu nhu ttfdng N/D va D/N.

Ttfdng dau thtfdng dung la:
- Cac dau, md, sap va cac dan chat dau, md, sap.
- Cac acid beo va cac alcol beo cao.
- Hydrocarbon no.
- Silicon.

Ttfdng ntfdc:
- Ntfdc tinh khiet.
- Propylen glycol.
- Glycerin.
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- PEG 300, 400.
- Dich chiet ntfdc ttf dtfdc lieu.
- Dung dich ntfdc hac chat long phan ctfc.
Chat nhu hoa:
+ Cho nhu tUdng N/D:
- Lanolin va dan chat.
- Sap ong, spermaceti.
- Alcol beo cao nhu alcol cetylic, alcol cetostearylic...
- Chat nhu hoa tong hdp vdi HLB ttf 3-6.
- Xa phong da hoa tri.
+ Cho nhu tUdng D/N:
- Cac xa phong kiem nhtf: Kali, natri, amin (thtfdng ket hdp trong 

thanh phan gom cac acid beo v6i kiem hoa tri mot hoac kiem amin nhtf 
mono, di hoac triethanolamin de tao ra xa phong kiem).

- Cac alcol sulfat (natri laurylsulfat, natri cetylsulfat...)
- Cac chat dien hoat cation nhtf: Cetrimit, benzalkonium clorid.
- Dien hoat khong ion hoa: Tween 20, 40, 80...
Mot so" vl du:
- Lanolin ngam ntfdc la ta dtfdc nhu ttfdng N/D.
- Cold cream USP XVI co thanh phan nhtf sau:

Sap este cetyl (spermaceti tong hdp) 125g 
Sap trang 120g
Dau parafin 560g
Natri borat 5g
Ntfdc cat 180ml

Ta dtfdc nay cung thuoc nhom nhu ttfdng N/D.
- Mot vai ta ditUc nhu titcfng N / D khac:

Alcol cetylic 15g
Lanolin khan 35g
Vaselin 30g
Ntfdc tinh khiet 20g
hoac
Acid oleic 5g
Dau lac 320g
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Lanolin
Dung dich calci hydroxyd vd 

hoac 
Sap ong trang 
Spermaceti 
Span 80 
Dau lac 
Dau thau dau 
Ntfdc tinh khiet

- Mot sota dtfdc nhu ttfdng D IN:
+ Thuoc m3 than nU6c (USP XXIII):
Methylparaben
Propylparaben
Natri laurylsulfat
Propylen glycol
Alcol stearylic
Vaselin
Nu3c tinh khiet 
+ Cream nu3c (BP 93)
Thuoc m3 nhu hoa 
Clorocresol 
Nu3c tinh khiet
+ Ta dtfdc nhu ttfdng D/N dung chat 
Acid stearic
Dung dich natri hydroxyd 30% 
Glycerin 
Ntf6c tinh khiet 

hoac 
Acid stearic 
Triethanolamin 
Glycerin 
Ntf6c tinh khiet
+ Ta dtfdc nhu ttfdng D/N dung chat

80g
lOOOg

8 g
1 0 g
5g

52g

5g
2 0 g

0,25g
0,15g
1 0 g
1 2 0 g
250g
250g
370ml

30%
0,1 %
69,9%

nhu hoa la xa phong kiem: 
140g 
30g 
280g 
550ml

24g

Ig
13g
62g

nhu hoa dien hoat:
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Alcol cetylic 17g
Vaselin 25g
Tween 80 7g
Glycerin 15g

Ntfdc tinh khiet vd 1 0 0 g.

hoac
Alcol stearylic 15g.

Sap ong 8 g-
Tween 80 3,75g.

Span 80 l,25g.
Sorbitol 7,5g.
Ntfdc tinh khiet vd 1 0 0 g.

hoac
Cetomacrogol 700 3g-
Cetomacrogol 1000 2 g-
Alcol cetostearylic lOg.
Vaselin 2 0 g.
Dau parafin 5g-
Ntfdc tinh khiet 60g.

Dieu che ta dtfdc nhu ttfdng D/N thtfdng tien hanh tren nguyen tic nhtf 
sau: Dun chay cac ta dtfdc ttfdng dau, hoa tan chat nhu hoa tan trong dau, 
dun nong khoang 65-70°C. Dun nong ttfdng ntfdc len cao hdn khoang 3-5°C, 
hoa tan cac chat nhu hoa, chat bao quan...Sau do phoi hdp, khuay tron cho 
tdi khi nguoi.

III. KY THUAT DIEU CHE- SAN XUAT THUOC MCI

1. Dieu che thuoc md bang phtfdng phap hoa tan

1.1. Dieu kien dp dung:

- Dtfdc chat: Hoa tan trong ta dtfdc hoac trong mot dung moi trung 
gian, cd the tron deu hoac hoa tan vdi ta dtfdc.

- Ta dtfdc: Than dau, than ntfdc va ta dtfdc khan.

Cau true cua che pham tao thanh thtfdng la kieu dung dich (da phan d 
dang dung dich keo) va he phan tan thuoc loai he dong the.
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1.2.1. Chuan bi dtfdc chat:

Trong mot so" trtfdng hdp, dtfdc chat rin co toe do hoa tan cham, co the 
lam tang toe do hoa tan bang cach xay, nghien.

1.2.2. Chuan bi ta dtfdc:

Neu la hon hdp ta dtfdc, can phai phoi hdp va loc, tiet khuan neu can. 
Chang han: Ta dtfdc co the la hon hdp ta dtfdc than dau nhom hydrocarbon: 
vaselin, dau parafin va parafin r&n...luc do can dun chay, loc.

Neu la ta dtfdc than ntf6c nhtf PEG cung can phoi hdp, dun chay trtfdc.
Neu la.ta dtfdc tao gel, can co thdi gian ngam nguyen lieu tao gel trong 

moi trtfdng phan tan de gel dong nhat.

1.2.3. Phoi hdp dtfdc chat vdi ta dtfdc:

Noi chung co the hoa tan d nhiet do thtfdng hoac dun nong cho giam 
thdi gian thao tac. Can chu y r&ng co mot so" dtfdc chat de bi bay hdi, thang 
hoa b nhiet do cao, vi vay, dung cu, thiet bi hoa tan can phai co nip d&y kin. 
Dien hinh nhat la khi san xuat cao xoa.

Dtfdc chat 

i '

1.2. Cac giai doqn chinh:

Ta dtfdc ------------► Hoa tan

1
Kiem nghiem ban thanh pham

Xtf ly tuyp------ ► Dong tuyp

1

Kiem nghiem thanh pham

Dong goi

Sd do tom tat dieu che- san xuat thuoc md bang phtfdng phap hod tan

1.2.4. Mot so'vi du:

a. Ta dtfdc than dau:
- Cao sao vang 

Cong thtfc:
Mentol 12,5g
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Long nao 1 2 ,5g
Tinh dau bac ha 17,0ml
Tinh dau long nao 10,5ml
Tinh dau khuynh diep 5ml
Tinh dau htfdng nhu 2,5ml
Tinh dau que vd
Ta dtfdc vd lOOg

Ta dtfdc gom hon hdp:
Vaselin, lanolin, sap ong, cerezin, ozokerit theo ty le thfch hdp. Ngoai 

ra co the them cac chat on dinh mau, htfdng.
Tien hanh: Dun chay hon hdp ta dtfdc, loc qua vat lieu thfch hdp. Tron 

menthol vdi long nao thanh hon hdp chay long, them cac loai tinh dau vao 
hoa tan. Phoi hdp vdi ta dtfdc, ham trong dung cu (thiet bi) km, d nhiet do 
70-80°C trong thdi gian khoang 2 gid. De nguoi xuong khoang 40-50°C, rot 
vao hop, de nguoi han, day nap.

Hien nay, cac cd sd san xuat da cai tien phtfdng phap san xuat cao xoa 
nhtf sau: Chuan bi sin ta dtfdc theo phtfdng phap chung. Khi san xuat, can 
ltfdng ta dtfdc theo cong thtfc, dun nong, hoa tan dtfdc chat, de nguoi xuong 
nhiet do thfch hdp roi do hop.

. Thuoc md methyl salicylat 50% (BP 98)
Cong thtic:
Methyl salicylat 500g
Sap tring 250g
Lanolin khan 250g
Tien hanh: Dun chay tren cach thuy sap va lanolin, loc neu can thiet, 

khuay cho tdi khi gan nguoi, them methyl salicylat vao tron deu.
b. Ta dtidc than ntfdc:
Ta dtfdc gel:
Gel Lidocain 3% (BP 98)
Thanh phan:

Lidocain hydroclorid 3g
Ta dtfdc gel vd lOOg

Cd the dung cong thtfc gel che ttf CMC, MC hoac HPMC nhtf da ghi 
trong phan ta dtfdc than ntfdc de dieu che gel lidocain.

Hoac sii dung ta dtfdc cd thanh phan nhtf sau:
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Carboxy methyl cellulose 2-5g
Propylen glycol 25g
Nipagin 0,lg
Ntfdc tinh khiet vd lOOg 
Profenid gel 2,5%
Thanh phan:

Ketoprofen 2,5g
Ta dtfdc gel vd lOOg
Ta dtfdc gel gom: Carbopol, triethanolamin (TEA), alcol ethylic, tinh 

dau lavande, ntfcic tinh khiet.
Niflugel
Thanh phan:
Acid niflumic 2,5g
Ta dtfdc gel vd lOOg

Ta dtfdc gel: Carbopol, di-isopropanolamin, alcol ethylic 95%, ntfdc tinh 
khiet va chat thdm vtia du.

Ta ditdc PEG
Vf du:
Thuoc md clotetracyclin 3%
Cong thtic:
Clotetracyclin hydroclorid 3g
PEG 400 40g
PEG 4000 57g

Tien hanh: Dun chay PEG 4000, cho PEG 400 vao khuay deu, them 
clotetracyclin hydroclorid va khuay cho tdi khi tao thanh thuoc m3 dong nhat.

Cd tai lieu ghi dung ta dtfdc PEG cho thuoc m3 chtfa levomycetin, 
lidocain, sulfamit...

2. Dieu che thuoc m 5 bang phtfdng phap tron deu ddn gian

2.1. Dieu kien dp dung:

- Dtfdc chat:
+ Dtfdc*chat ran, khong tan hoac ft tan trong ta dtfdc.
+ Co the xay ra ttfdng ky giiia cac dtfdc chat neu trong cong thtic cd 

nhieu dtfdc chat.
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- Ta dildc: Co the ca 4 nhom (than dau, than ntfdc, ta dtfdc khan va ta 
dtfdc nhu ttfdng) .

2.2. Cac giai doan chinh■

2.2.1. Lam bot ddn hoac bot kep dtfdc chat ran co trong cong thtic:

De dam bao thuoc m3 dong nhat, dtfdc chat de phan tan deu trong ta 
dtfdc, nhat la khi nong do dtfdc chat nho, can nghien min dtfdc chat.

Trong thtfc te, nhieu dtfdc chat dtfdc lam dtfdi dang bot sieu min hoac 
sieu sieu min. Neu trong cong thtfc co nhieu dtfdc chat rin, can phai tron bot 
kep cac dtfdc chat trtfdc khi phoi hdp vdi ta dtfdc.

2.2.2. Chuan bi ta dtfdc: Giong nhtf doi vdi phtfdng phap hoa tan.

2.2.3. Lam md dac: Muc dich cua giai doan nay la:

+ Lam min them dtfdc chat.
+ De phoi hdp va tron deu vdi ltfdng ta dtfdc con lai.
Tien hanh: Cho dtfdc chat da min vao dung cu thfch hdp (coi stf hoac 

may) va dong ltfdng ta dtfdc da xii ly, tron ky lam thanh m3 dac.
Chuan bi dtfdc chat Chuan bi ta dtfdc
. Nghien hoac xay . Phoi hdp hoac dun chay.

(neu khong phai la dang microsize) . Tiet khuan neu can thiet.
. Ray tron bot kep

X
Lam thuoc m3 dac 

.1
Phoi hdp ta dtfdc

Can hoac lam dong nhat

---------------► Kiem nghiem ban thanh pham
Dong tuyp

-------------- ► Kiem nghiem thanh pham
Dong goi

Scf do tom tat cac giai doan san xuat thuoc md theo 
phtfdng phap tron deu ddn gian
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2.2.4. Phoi hcfp md dac vdi ta ditcfc con lai: Theo nguyen the dong ltfdng, neu 
dieu che vdi ltfdng nhd, cho vao coi, dung chay danh cho tdi khi dong nhat. 
Neu san xuat ldn, dung cac may lam thuoc md chuyen dung, khuay trong 
thdi gian xac dinh.

2.2.5. Can hoac lam dong nhdt: Muc dich cua giai doan nay la lam cho che 
pham dong nhat hdn va min mang. Phtfdng tien stf dung la may can 3 true 
hoac may lam dong nhat.

2.2.6. Dong goi: Hien nay, thuoc md chu yeu dtfdc dong trong cac tuyp kim 
loai hoac cac tuyp chat deo vdi cac may dong rieng hoac lien hoan.

2.3. PhitOng tien, thiet bi dung trong san xuat thuoc md:

- May xay hoac may nghien bi.
- Ray hoac may ray vdi cd ray thfch hdp.
- May lam bot sieu min (Micropulverizer).
- May tron thuoc md chuyen dung (H.8.4; H.8.5)
- May can 3 true hoac may lam dong nhat (H.8 .6 ; H.8.7)

Hinh 7.3. May tron thuoc md Hinh 7.4. May tron thuoc md co gan 
co gan bo phan nhao tron vd bo phan hut chan khong

nao vet, qui md nho.
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Hinh 7.5. Sd do nguyen tac may can thuoc md 3 true.

* s  £p_ r p ^

-T-irbi., 1tri

Hinh 7.6. Sd do nguyen tac may lam dong nhdt VME - Frima.

A. Ctfa cho dtfdc chat rin va ta dtfdc; B. Ctfa cho dtfdc chat long va ta dtfdc.
C. Ctfa cho dtfdc chat rin D. San pham hoan chinh. E. Bdm chan khong.
. May dong tuyp v6i pittong chuyen dong theo phtfdng thing dtfng hoac 

theo phtfdng nim ngang (H.8 .8)



Hinh 7.7. Sd do nguyen tac may dong thuoc md theo phtfdng nam ngang.

1. Pheu chtia thuoc; 2. True quay;
3. Van dieu chinh; 4. Gia dat tuyp.

. Neu dung may lien hoan co the thtfc hien dtfdc cac giai doan ttf tron, 
dong tuyp, in so" kiem soat. (H.8.9)

Hinh 7.8: Sd do mot day chuyen san xuat thuoc md kem oxyd
quy m6 cong nghiep

1 . Can 2. Xe van chuyen 3. Noi nung chay vaselin.
4. Binh ap ltfc dun chay ta dtfdc khac 5. May tron ta dtfdc.
6 . Loc 7. May nhao tron kem oxid vdi ta dtfdc.
8 . Xay ray kem oxid. 9. Bdm lam dong nhat 10,11. Dong goi.
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2.4. Mot so vi du:• «

Thuoc md benzosali (Whitfield) - DDVN II,T3 .
Cong thtic:

Acid salicylic 30g
Acid benzoic 60g
Ta dtfdc nhu hoa 910g

Ta dtfdc nhu hoa theo BP93, da ghi trong phan ta dtfdc khan.
Tien hanh:
- Chuan bi dtfdc chat: Nghien hoac xay rieng acid benzoic va acid 

salicylic, ray bot min, tron bot kep.
- Chuan bi ta dtfdc: Che sap nhu hoa va thuoc md nhu hoa theo trinh 

ttf nhtf sau:
Dun chay alcol cetostearylic hoac alcol cetylic d nhiet do khoang 95°C. 

Them natri laurylsulfat, tron deu, them ntfdc tinh khiet, tiep tuc dun tdi 
nhiet do 115°C va duy tri d nhiet do nay, khuay lien tuc cho tdi khi nguoi 
han (nen lam lanh nhanh).

Dun chay dong thdi sap nhu hoa, vaselin va dau parafin, loc neu can 
thiet, khuay lien tuc cho tdi khi nguoi.

- Lam thuoc md dac: Cho hdn hdp acid benzoic va salicylic vao coi stf 
hoac may tuy theo ltfdng yeu cau, them dong ltfdng hdn hdp ta dtfdc, khuay, 
tron, vet ky.

- Phoi hdp ta dtfdc con lai vdi thuoc md dac: Tiep tuc cho ta dtfdc, tron 
vdi md dac theo nguyen t&c dong ltfdng, cho tdi khi dong nhat hoac theo thdi 
gian da ghi trong quy trinh san xuat. Vdi cac may chuyen dung cd he thong 
dieu nhiet thi qua trinh tron, dao se thuan ldi hdn. Neu may khuay, tron 
khong cd he thong dieu nhiet ttf dong, can lip them thiet bi nay de thuoc cd 
the chat thich hdp trong qua trinh san xuat, nhat la vao mua dong.

- Trtfdc khi lay mau kiem nghiem ban thanh pham can thiet phai cho 
thuoc md qua may can 3 true, nham muc dich lam deu va min them thuoc.

- Dong tuyp: Md benzosali thtfdng dtfdc dong trong tuyp nhom trang 
vecni hoac silicon vdi khoi ltfdng 1 0 -2 0 g.

Thuoc md tra mat chlorocid-H 
C6ng thtic:
Cloramphenicol lg
Hydrocortison acetat bot sieu min 0,75g
Ta dtfdc khan vd lOOg

Ta dtfdc khan dung cho thuoc md tra mkt dtfdc ghi trong phan ta dtfdc.
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Tien hanh: Giong nhil thuoc md benzosali, nhtfng vi la thuoc md tra 
mat nen can chu y:

+ Dtfdc chat can phai lam min tdi mtfc do toi da (theo quy dinh cua 
DDVN II, T3 thi kich thudc tieu phan phai nhd hdn 75 micromet), tot nhat 
la dung loai bot microsize (sieu min).

+ Ta dtfdc sau khi loc can phai tiet khuan d 160°C trong 1  gid.
+ Tien hanh san xuat trong dieu kien vd khuan (quy dinh doi vdi cac 

che pham vd khuan).
Thudc md Gentasone dung tra mat

Cong thtic:
Gentamycin sulfat
(tfnh theo gentamycin base) 0,3g
Betamethason natri phosphat
(tfng vdi betamethason khan) 0 ,lg
Ta dtfdc khan dung cho md tra mit vd lOOg

3. Dieu che thuoc mcf bang phtfdng phap nhu hoa

3.1. Vdi ta dtfdc nhu ttfdng co san:

3.1.1. Dieu kien dp dung:

- Dtfdc chat:
+ Long phan ctfc hoac ban phan ctfc, khong dong tan, kho tron deu vdi 

ta dtfdc, chang han nhtf: Thuy ngan kim loai, ichtiol, hac in thao moc, bdm 
Peru, dau cade, dung dich chi acetat kiem, dung dich dong, kem, sulfat...

+ Dtfdc chat mem hoac ran de hoa tan trong cac dung moi trd phan ctfc 
(ntfdc, alcol, glycerin, propylen glycol...) chang han nhtf cac cao thuoc, khang 
sinh dang muoi, muoi ancaloid...

+ Dtfdc chat ran chi phat huy tac dung dtfdc ly tot nhat khi dtfdc dung 
dtfdi dang dung dich ntfdc nhtf iod, bac keo (argiron, protacgon, colacgon).

- Ta dtfdc: Thuoc nhom ta dtfdc khan.
- Thuoc md dieu che theo phtfdng phap nay cd cau true kieu nhu ttfdng 

N/D, thuoc he phan tan di the.

3.1.2. Cac giai doan:

Vdi cac dtfdc chat long: Them dan ttfng ltfdng nhd vao ta dtfdc khan, 
vtia them vtia khuay nhe nhang trong dung cu thfch hdp. Sau khi da cho 
het dtfdc chat, tiep tuc khuay tron manh cho tdi khi thu dtfdc thuoc md 
dong nhat.
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W  du: Thudc md Dalibour 
Cong thtic:
Dong sulfat 0,3g
Kem sulfat 0,5g
Ntfdc cat 30ml
Lanolin khan 50g
Vaselin lOOg
Tien hanh:

Hoa tan dong va kem sulfat vao ntfdc trong mot dung cu thfch hdp, loc. 
Sau do co the tiep tuc theo 2 cach sau:

+ Cho ttf ttf dung dich dtfdc chat vao lanolin, khuay tron cho hut het, 
sau do cho vaselin vao khuay tron t6i khi dong nhat.

+ Lam hon hdp ta dtfdc khan bing cach dun chay lanolin va vaselin, loc. 
De nguoi, cho ttf ttf dung dich dtfdc chat vao ta dtfdc, khuay tron trong dung cu, 
may thfch hdp cho tdi khi tao dtfdc thuoc m3 nhu ttfdng ben, dong nhat.

- Vdi cac cao thuoc che ttf dtfdc lieu the chat mem hoac kho: Can hoa 
tan nong trtfdc vdi glycerin hoac hoa tan trong hdn hdp dung moi gom:

Alcol ethylic 1 phan
Glycerin 3 phan
Ntfdc tinh khiet 6  phan

roi phoi hdp vao ta dtfdc khan.
Vi du: Thudc md benladon 
Cong thtic:
Cao (mem hoac kho) benladon 10
Glycerin 5g
Md ldn canh kien vd lOOg
cd the thay md ldn cach kien bang hdn hdp ta dtfdc khan khac.

Tien hanh: Hoa tan cao benladon trong glycerin nong, sau do cho vao 
md ldn hoac ta dtfdc khan khac, khuay tron cho tdi khi dong nhat. Ltfu y 
rang neu dung md ldn canh kien lam ta dtfdc can cho them mot ty le sap ong 
thfch hdp (3-5%) de dieu chinh the chat va lam tang kha nang hut ntfdc cua 
ta dtfdc.

- Vdi cac chat long ban phan ctfc, kho tron deu nhtf bdm Peru, dau 
Cade, can cho ttf ttf, khuay tron nhe nhang vdi ta dtfdc hut, sau do phoi hdp 
vdi ta dtfdc con lai.
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Vf du: Rp/
Bom Peru 10g
Lanolin khan 20g
Vaselin 20g
M.f.Ung.

Tien hanh: Lam hon hdp ta dtfdc lanolin khan va vaselin trtfdc. Cho ttf 
ttf bom Peru vao, khuay tron nhe nhang trong dung cu thfch hdp cho tdi khi 
tao thanh hon hdp dong nhat.

- Vdi cac dtfdc chat ran chi phat huy tac dung dtfdi dang dung dich:
Can hoa tan trtfdc trong mot dung moi phan ctfc toi thieu, sau do phoi 

hdp vdi ta dtfdc khan giong nhtf vdi trtfdng hdp dtfdc chat long.
Vi du: Thudc md bac keo 

Cong thtic:
Bac keo 15g
Ntfdc cat 15g
Lanolin khan 35g
Vaselin 35g

Tien hanh: Ngam bac keo vao ntfdc trong dung cu thfch hdp, sau do che 
thudc md giong nhtf doi vdi cac trtfdng hdp dung dich dtfdc chat.

- Cung cd the gap trtfdng hdp dtfdc chat vtfa la chat long ban phan ctfc, 
vtia la dtfdc chat r&n...Tuy theo tfnh chat cua dtfdc chat, hia chpn ta dtfdc va 
phtfdng phap tien hanh cho phu hdp.

Vf du:
Rp/
Bac nitrat 0,04g
Bdm Peru l,2g
Vaselin lOg
M.f.Ung

Trong trtfdng hdp nay, phai hoa tan bac nitrat vao mot ltfdng ntfdc tinh 
khiet tdi thieu bdi vi bac nitrat chi cd tac dung tot dtfdi dang hoa tan. Nhtf 
vay, ta dtfdc vaselin khong de tron deu vdi dung dich bac nitrat cung nhtf 
bdm Peru,vi vay nhat thiet phai thay mot phan vaselin bang lanolin khan 
hoac mot hdn hdp ta dtfdc khan thfch hdp.

Sau do tien hanh ttfdng ttf nhtf cac trtfdng hdp khac.
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3.2. Trtfdng hcfp ta dtfOc nhu ttfdng chtfa co san:

3.2.1. Dieu kien dp dung:

- Dildc chat: Co the d trang thai long hoac rin nhilng hoa tan dildc 
trong ttfdng nildc hoac tildng dau trong thanh phan nhu ttfdng.

- Ta dtfdc: Cac nhu ttfdng hoan chinh
- Thuoc md tao thanh dtfdc goi la kem, co cau true kieu nhu ttfdng N/D 

hoac D/N.

3.2.2. Cac giai doan:

- Hoa tan cac dtfdc chat, chat nhu hoa, chat phu trong pha dau hoac 
pha ntfdc,tuy theo tmh chat cua cac chat.

- Sau do, dun ttfdng dau khoang 65-70°C, ttfdng ntfdc cao hdn vai do, 
cho ttfdng ntfdc va ttfdng dau hoac ngtfdc lai tuy thuoc vao loai nhu ttfdng 
tao thanh la N/D hay D/N. Khuay tron trong thiet bi thfch hdp cho tdi khi 
nguoi va thu dtfdc nhu ttfdng dong nhat, dong hop hoac tuyp.

Dtfdc chat va chat phu
(nhu hoa, bao quan, on dinh)

Hoa tan trong

Ttfdng dau Ttfdng ntfdc
Dun nong 65 - 70°C Dun nong 70 - 75°C.

Khuay tron

Lam dong nhat

| -----------------► Kiem nghiem ban thanh pham
Dong I9  hoac tuyp

| ------------------ ► Kiem nghiem thanh pham.
Dong goi

Sd do tom tat quy trinh san xuat thudc md nhu ttfdng

Mot sd" vf du:

Rp/
Epherdin hydroclorid 0,6g
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Benzocain l,2g
Dau lac tho 12g
Acid stearic 6 g
Alcol cetylic 6 g
Triethanolamin 6 g
Ntfdc tinh khiet vd 60ml 
M.f.Cream.
Tien hanh:

- Dun chay acid stearic va alcol cetylic tren cach thuy, cho dau lac vao 
khuay deu, hoa tan benzocain, giti nhiet do 65 - 70°C.

- Hoa tan triethanolamin trong khoang 30ml ntfdc tinh khiet, dun nong 
khoang 70-75°C.

- Cho ttfdng dau vao ttfdng ntfdc, khuay tron cho tdi khi nguoi.
- Hoa tan epherin hydroclorid vao ltfdng ntfdc con lai, cho vao hdn hdp 

tren, tiep tuc khuay tron cho tdi khi dong nhat.
Biet dildc Voltarene Emugel 

Thanh phan:
Diclofenac (muoi diethylamoni) 1,16g
(ttfdng tfng vdi lg diclofenac)
Ta dtfdc nhu ttfdng vtia du lOOg

Ta dtfdc: Diethylamin (DEA), carbopol 934, cetomacrogol 1000, alcol 
isopropylic, dau parafin, propylen glycol, ntfdc tinh khiet, chat thdm.

Thanh phan ta dtfdc bao gom gel carbopol trong hdn hdp ta dtfdc than 
ntfdc (propylen glycol, ntfdc tinh khiet) dtfdc trung hoa bing D.E.A. Pha dau 
gom: Dau parafin

Chat nhu hoa la cetomacrogol 1000 (PEG 1000 monocetyl ether) tan 
trong ntfdc cho nhu ttfdng kieu D/N.

Biet dtfdc Halog (hoac Halog - N) cream.
Thanh phan:

HALOG cream HALOG-N cream
Halcinonid 0,lg 0,lg
Neomycin sulfat - 0,25g
Ta dtfdc nhu ttfdng vd 100g 100g

Ta dtfdc: Glycerol stearat, alcol cetylic, myristil stearat, izopropyl 
palmitat, tween 60, propylen glycol, ntfdc tinh khiet, chat thdm vtia du.
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Biet dildc Synalar (Flucinar) vd Synalar-N cream:
Thanh phan: Flucinar cream Flucinar-N cream
Fluocinolon acetonid 0,025 g 0,025g 
Neomycin sulfat
(ting vdi neomycin base) - 0,30 g
Ta dUdc nhu ttfdng vd lOOg lOOg

Ta dtfdc: Acid stearic, sorbitan monostearat, sorbitan monooleat, tween 
60, propylen glycol, ntf6c tinh khiet, thuy ngan phenyl nitrat 0 ,0 0 2 %.

IV. KIEM TRA CHAT L l/dN G  THUOC MCI 

1. Kiem tra tinh chat vat ly cua thudc md va ta dtfdc

1.1. Kiem tra do dong nhdt cua thudc md:

Muc dich la kiem tra stf phan tan dong deu cua dtfdc chat trong ta 
dtfdc, nhat la nhtfng che pham co cau true kieu hon dich.

Dtfdc dien Viet Nam II, tap 3 quy dinh phtfdng phap thtf nhtf sau:
Lay 4 ddn vi dong goi, moi ddn vi khoang 0,02 - 0,03g, trai che pham 

len 4 tieu ban, dat len phien kfnh. Day moi phien kfnh bang mot phien kfnh 
thtf 2 va ep manh cho den khi tao thanh mot vet 2 cm. Quan sat vet thu 
dtfdc bang mat thtfdng (d each mat khoang 30cm), d 3 trong 4 tieu ban 
khong dtfdc nhan thay cac tieu phan. Neu cac tieu phan nhin thay d trong 
phan ldn so cac vet thi phai lam lai d 8  ddn vi dong goi. Trong sd" cac tieu 
ban nay, cac tieu phan cho phep nhan thay, khong dtfdc vtfdt qua 2  tieu ban.

1.2. Xac dinh diem nho giot:

DDVN quy dinh: Thuoc md khong dtfdc chay long d nhiet do 37°C. Vi 
vay viec xac dinh diem nhd giot la can thiet.

Goi nhiet do ma d do nguyen lieu trd thanh long, chay thanh giot 
(trong mot dieu kien nhat dinh) la diem nhd giot. Xac dinh diem nhd giot 
bing dung cu rieng (Hinh 8.10).

Bo phan chu yeu cua dung cu la mot nhiet ke cd < hia vach ttfng do mot 
va cd the do dtfdc nhiet do trong khoang ttf 0  den 110 C. Phfa dtfdi nhiet ke 
cd mot binh kim loai nhd.

Tien hanh xac dinh: Do nguyen lieu can kiem tra vao trong binh kim 
loai. Gin binh kim loai vao nhiet ke, dat nhiet ke trong mot ong nghiem 
nhd, roi nhung tat ca vao trong mot binh thuy tinh ldn. Do ntfdc vao khoang 
3/4 binh. Tang ttf ttf nhiet do cua ntfdc trong binh l£n vdi toe do 1  do/phut. 
Khi cd giot dau tien chay xuong, ta doc nhiet do. Nhiet do nay la diem nhd 
giot cua nguyen lieu. Phai tien hanh xac dinh ft nliat 2 lan roi lay gia tri 
trung binh.
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Hinh 7.9. Dung cu xac dinh diem nho giot

1.3. Xac dinh diem dong dac:

Dung cu dung de xac dinh 
la mot binh thuy tinh co 2 
thanh, gitiEa hai thanh la 
khoang trong.

Tien hanh xac dinh: Dun 
nong chay nguyen lieu can 
kiem tra 0 nhiet do cao hdn 
diem dong dac cua no khoang 
15 - 20°, vtia dun vtia quay deu. 
Do nguyen lieu vao t6i 3/4 binh. 
Cim nhiet ke vao binh qua mot 
nut lie: Chu y de cho bau thuy 
ngan cua nhiet ke nim b giiia 
khoi nguyen lieu da diidc dun 
chay. Chd cho nhiet do cua khoi 
nguyen lieu ha xuong chi con 
cao hdn diem dong dac 3 - 4° thi 
bit dau lac binh mot cach deu 
dan. Khi thay co hien tUdng Id 
Id due thi bat dau doc nhiet do

r \

Hinh 7.10. Dung cu xac dinh diem 
dong dac
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sau ttfng phut mot. Khi stf giam nhiet do ngtfng hoac mtic do giam khong 
qua 0,1° trong mot phut, ta ghi nhiet do, nhiet do nay la diem dong dac cua 
nguyen lieu.

Trong mot so tracing hdp nhiet do ha thap xuong dudi diem dong dac 
sau do lai tang len mot cach dot ngot. Gia tri cao nhat cua stf tang nhiet do 
la diem dong dac cua nguyen lieu (Hinh 7.10).

1.4. Xac dinh chi so ntfdc:

Chi so ntfdc la ltfdng ntfdc toi da bieu thi bang gam ma 100 gam ta dtfdc 
khan ntfdc b nhiet do thtfdng co kha nang hut dtfdc.

Tien hanh xac dinh: Can mot ltfdng ta dtfdc vao trong coi da dtfdc can 
bi trtfdc cung vdi ca chay va mica. Neu ta dtfdc dac quanh qua hoac ctfng ta 
dun chay khoi ta dtfdc tren cach thuy, sau do quay cho den nguoi b nhiet do 
thtfdng. Cho ttfng it ntf6c mot vao, danh ky. Ctf tiep tuc lam nhtf vay cho den 
khi co nhtfng giot ntfdc thtia ong anh tach ra. Chat ntfdc thtfa di, dung giay 
loc tham can than nhtfng giot ntfdc con lai. Can lai bi va ta dtfdc thuoc md, 
ttf do tmh ra chi so" ntfdc.

2. Kiem tra tinh chat ltfu bien cua thuoc md

2.1. Xac dinh do nhdt:

Hinh 7.11. Nhdt ke Hoppler cai 
tien

- Viec xac dinh do nhdt cua cac chat 
long khong Niutdn phai dtfdc tien hanh 
bang cac nhdt ke dac biet nhtf nhdt ke 
quay, nhdt ke kieu Hoppler cai tien 
(H.7.11).

Nhdt ke kieu Hoppler cai tien 
cung hoat dong theo nguyen tic nhtf 
nhdt ke Hoppler nhtfng khac d chd vien 
bi hay trai cau khong chi ttf rdi vao trong 
chat kiem tra do trong ltfdng cua no ma 
con phai cung cap cho no toe do rdi bang 
cac tai trcmg khac nhau. Phan chfnh cua 
dung cu giong nhtf mot cai can, mot ben 
canh tay don vuong goc vdi true cua vien 
bi. Vien bi dtfdc nhung trong mot ong 
dtfng chat can kiem tra va dtfdc dat 
trong bo phan dieu hoa nhiet. Dat cac tii 
trong khac nhau len canh tay don nay 
tai trong cd the thay doi ttf 10 den 
200g/cm2. Doan chieu sau vien bi rdi 
xuong dtf(?c doc trtfc tiep tren mot bo 
phan gin d canh tay don ben kia.
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Xac dinh thdi gian rdi cua vien bi xuong mot chieu sau nhat dinh bang 
dong ho bam giay.

Do nhdt dtfdc tfnh theo cong thtfc: 
r| = k.p.t 
p = g/cm2 
t = thdi gian
k = Hing so" cua dung cu 
(ddn vi do nhdt la cps)

2.2. Xac dinh the chat:

- Viec xac dinh do nhdt cua thuoc dtfdc tien hanh bang cac nhdt ke dac 
biet nhtf da ndi d tren.

- Viec xac dinh the chat cua 
thuoc md la rat can thiet. Trtfdc kia 
ngtfdi ta chi danh gia the chat bing 
cam quan. Ngay nay da cd nhieu 
phtfdng phap dung cu de kiem tra 
the chat cua thuoc md nhtf do do 
xuyen sau, do do dan mong, do do 
dmh, do kha nang chay ra khoi ong 
tuyp... Ta se lan ltfdt xet cac phtfdng 
phap nay.

+ Xac dinh the chat bang may 
do do xuyen sau (H.7.12).

Cd sd cua phep xac dinh la cho 
mot vat rin cd trong ltfdng nhat 
dinh xuyen thang goc vao khoi 
nguyen lieu can kiem tra (thuoc md, 
ta dtfdc thuoc md, trting, dan ...) vat 
do thtfdng cd hinh chop non. Do 
xuyen sau dtfdc bieu thi bang 
l/10mm, dung cu hoat dong mot 
cach ttf dong ta chi viec dpc do 
xuyen sau ngay tren mot bo phan 
cua may.

I f /T\

f lW k J

Hinh 7.12. May do do xuyen sau.

Cho may chay lien tiep va ta se dpc dtfdc do xuyen sau cua vat the vao 
khoi thuoc md sau cac khoang thdi gian ke tiep bang nhau. Ve do thi dtfdng 
bieu dien stf phu thuoc gitfa cac ket qua do dtfdc va thdi gian ta dtfdc mot 
dtfdng cong. Dtfdng nay dac trtfng cho ttfng thuoc md mot va bieu thi the 
chat cua thuoc md.
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+ Xac dinh do d&n mong cua thu6c md: Do dan mong cua thuoc md 
dtfdc bieu thi bang dien tlch tan ra cua mot ltfdng thuoc md nhat dinh khi 
cho tac dung len no nhtfng trong ltfdng khac nhau.

Dung cu dung la gian ke. Cau tao cua gian ke gom 2 tam klnh nhan, 
dtfdng klnh khoang ttf 6 den 8 cm. Mot trong hai tam klnh dtfdc chia o san 
t6i mm (Hinh 7.13).

Tien hanh: dat len tam kfnh dtfdi mot ltfdng thuoc md nhat dinh 
(khoang 1 gam) v6i mot dtfdng kfnh nhat dinh, sau do dat tam klnh kia len. 
Doc dtfdng klnh ban dau cua khoi thuoc md da tan ra. Lan ltfdt dat len tam 
klnh tren nhtfng qua can theo thtf ttf trcpng ltfdng tang dan va ctf sau mot 
phut lai doc dtfdng klnh tan ra cua khoi thuoc md.

Dien tlch tan ra cua khoi thuoc md dtfdc tinh theo cong thtfc:

S = d 27t mm

d la dtfdng klnh tan ra cua thuoc md.
+ Xac dinh do dinh cua thuoc m3: Do dinh dtfdc bieu thi bang thdi 

gian trtfdt tren khoi thuoc m3 cua mot tam klnh dtf6i tac dung cua mot 
trong ltfdng nhat dinh.

rfŷ '.y

/  \

Hinh 7.13. Gian ke.

Bo phan chu yeu cua dung cu la hai tam klnh: Tam klnh dtf6i de co 
dinh, tam klnh tren dtfdc noi v6i mot chiec quang treo dia can chuyen dong 
qua mot rong roc, dat 1 g thuoc m3 gitf a hai tam klnh.

Dat tren hai tam klnh mot qua can 1kg, de trong 5 phut, sau do dat len 
dia can mot qua can co trong ltfdng nhat dinh. Do thdi gian trtfdt cua tam 
klnh len tren khoi thuoc m3. Neu thdi gian cang ng&n thi do dinh cua thuoc 
m3 cang nho (Hinh 8.14).
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3. Xac dinh kha nang giai phong hoat chat

Kha nang giai phong cua dtfdc chat ra khoi ta dtfdc la mot trong nhtfng 
yeu to quyet dinh mtfc do va toe do hap thu thuoc qua da. Hien nhien la kha 
nang giai phong dtfdc chat phu thuoc vao nhieu yeu to", dang ke nhat la ban 
chat cua dtfdc chat, ta dtfdc, cac chat phu va phtfdng phap che tao (quy trinh 
san xuat).

De danh gia kha nang giai phong cua dtfdc chat ra khoi cac cot ta dtfdc 
khac nhau, ngtfdi ta thtfcJng sti dung phtfdng phap khuech tan qua gel hoac 
qua mang.

3.1. Phtfdng phap khuech tan gel:

Cach lam nay ddn gian, co the tien hanh va danh gia trong thdi gian 
ngin. Tuy nhien, bien phap nay chi ap dung dtfdc v6i cac dtfdc chat tao mau 
hoac phtfc mau vdi cac thuoc thti tan dtfdc trong moi trtfdng khuech tan. 
Chang han: ̂ Acid salicylic tao mau xanh tfm v6i sit (III) clorid vi vay co the 
dung phtfdng phap khuech tan qua gel thach de danh gia mtfc do va toe do 
giai phong (mot cach ttfdng doi) cua acid salicylic ra khoi cac che pham chtfa 
acid salicylic nhtf thuoc md benzosali... Cac khang sinh nhom aminoglycosid 
tao phtfc mau tim v6i ninhydrin vi vay cung co the dung chat nay nhtf mot 
chi thi khi danh gia kha nang khuech tan cua gentamicin, kanamicin, ... ra 
khoi thuoc md bing phtfdng phap khuech tan tren thach.

3.2. Phitdng phap khuech tan qua mang:

Phtfdng phap nay dtfdc ap dung rong rai vdi nhieu dtfdc chat va co the 
stf dung de danh gia mot cach kha dinh ltfdng mtfc do va toe do giai phong 
cua dtfdc chat ra khoi cac cot ta dtfdc khac nhau. Tren cd sci do co the tiep 
tuc nghien ctfu b in vivo va thiet ke dtfdc cac cong thtfc co tac dung dieu tri 
dung vefi muc tieu mong muon.

Mang dung cho phtfdng phap nay co the la:

- Mang nhan tao: Celophan, dan chat cellulose, silicon...
<)

- Mang ttf nhien: Da dong vat de nguyen hoac da loai b6t stfng nhtf: da 
chuot nhat, chuot cong, da tho, da ngtfdi chet...

- Moi trtfdng khuech tan thtfdng la: Ntf6c cat, dung dich dem, cung co 
khi dung hon hdp dung moi hoac dung moi.

- Dung cu de tien hanh theo mo hinh sau: (Hinh 7.14)

De xac dinh ltfdng dtfdc chat giai phong dtfdc trong ttfng khoang thdi 
gian, ngtfdi ta thtfdng dung phtfdng phap quang pho hoac sac ky long hieu
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nang cao. Ttf cac ket qua thu dtfdc, ve do thi bieu diin stf ttfdng quan gitia 
ltfdng dtfdc chat giai phong theo thdi gian, dong thdi co the tinh dtfdc hang 
so" toe do giai phong dtfdc chat.

Chi tieu giai phong hoat chat la mot trong nhtfng chi tieu rat quan 
trong, dac biet la khi nghien ctfu, thiet ke, che tao cac he tri lieu qua da.

Hinh 7.14. Dung cu nghien ctiu kha nang giai phong 
dtidc chat ra khoi ta dtidc thudc md.

4. Cac chi tieu khac

Ngoai cac chi tieu noi tren, con can phai kiem tra gidi han chenh lech 
khoi ltfdng, ham ltfdng dtfdc chat... Doi vdi thuoc md dung cho nhan khoa, 
neu sti dung ta dtfdc khan con quy dinh ham ltfdng ntfdc, klch thtfdc tieu 
phan, tim manh kim loai...

V. SINH D l/d C  HOC THUOC MCI

1. Dtfcfng hap thu, cd che va cac giai doan cua stf hap thu thuoc qua da 

Dtfdc chat dtfdc hap thu qua da chu yeu theo 2 dtfdng:
# 9

- Qua bieu bi:
+ Qua khe cua cac te bao.

+ Xuyen trtfc tiep qua te bao (ldp hang rao rein).

- Qua trung gian cua cac bo phan phu nhtf cac 16 chan long, tuyen mo 
hoi, tuyen ba nhdn. Tuy nhien, dtfdng hap thu qua bieu bi la chinh vi be 
mat cua no ldn hdn tti 100 - 1000 lan so vdi be mat cua lo chan long.
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Co the

Hinh 7.15. Sd do md ta dii'dng hdp thu thudc qua da

1: Hap thu thuoc qua lo chan long.
2: Hap thu qua bieu bi.

Qua trinh thuoc hap thu qua da dtfdc the hien qua cac giai doan:
- Dtfdc chat giai phong khoi ta dtfdc (cot thuoc).
- Dtfdc chat tham qua ldp bieu bi (dac biet la ldp sting).
- Dtfdc chat xuyen tham qua cac ldp tiep theo cua da.
- Hap thu vao he mach (tai cho va phan phoi tdi cac vting xung quanh 

hoac toan bo cd the).
Dtfdng hap thu qua da dtfdc Y.W.Chien minh hoa bdi sd do sau:

Dtfdc chat/ta dude (he) || (—►Tai cho DC/cac mo Tac dung
chon loc dtfdc ly

Kr giai phong HAP THU tai cho qua da phan bo

DC/cac chat long bai tiet Toan than DC/he
qua da: Mo hoi, ba nhdn.. Ldp stfng 
pH 4,5-5,5

-► Thai trti 
tuan hoan

mo ta dtfdng hap thu thuoc qua da theo sd do sau:

89



Stf hap thu thuoc qua da la mot qua trinh rat phtic tap, no phu 
thuoc vao stf bao ve cd hpc cua da, hoat tfnh dac trtfng cua dtfdc chat va 
ta dtfdc sti dung.

Toe do hap thu thuoc qua da cua dtfdc chat dtfdc xac dinh bdi:
- Toe do giai phong dtfdc chat ra khoi ta dtfdc (cot thuoc).
- Toe do tham cua thuoc qua ldp stfng (qua bieu bi).
- Toe do xuyen tham cua thuoc qua cac ldp cua da.
- Toe do hap thu vao he mach cua cd the.

Cd che chu yeu cua stf van chuyen thuoc qua da la sii khuech tan thu 
dong, tuan theo dinh luat Fick, nghla la so ltfdng thuoc tham qua da (v6i 
dien tich va be day nhat dinh) la ham so" cua gradient nong do va he so" 
khuech tan.

Co the bieu dien bcJi phtfdng trinh:
v _  D.S.K. Ac 

Ax
Trong do:

V: Toe do khuech tan cua dtfdc chat.

D : He so khuech tan cua cac phan tti thuoc trong mang.

K: He so" phan bo"cua thuoc gitia mang va moi trtfdng khuech tan.

S : Dien tich mang (dien tfch be mat 16p khuech tan)

Ac: Chenh lech nong do gitia hai 16p cua mang.

Ax: Be day mang (be day cua da).

Cung co the bieu dien dinh luat thti nhat cua Fick nhtf sau:

Js = K- D-C» ' va ' KP= ^
8 6

Do do: Jm = KP.CS
Trong do:

KP: He so" tham cua dtfdc chat.

Js: Ltfdng dtfdc chat khuech tan trong moi trtfdng (hoac receptor) tai 
thdi diem nhat dinh (mot ddn vi thdi gian v6i mot ddn vi dien tfch).

Cs: Chenh lech nong do thuoc gitia hai 16p mang.

D: He so"khuech tan cua dtfdc chat.

K^: He so" phan bo" cua dtfdc chat.

8: Be day mang.
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2. Cac yeu to" anh htfdng tdi stf tham va hap thu thuoc qua da

2.1. Cac yeu to sinh ly:

Cac thf nghiem cho thay rang cac loai da co anh htfdng ldn tdi tfnh 
tham va kha nang hap thu thuoc qua da. [Loai da kho, ngheo md va ntf6c 
thfch hdp vdi dang thuoc m3 sti dung ta dtfdc than dau va nhu ttfdng. Loai 
da trdn nhdn (da "dau") thtfdng kho tham va hap thu dtfdc chat hdn. |

Ngtfdi co ltfa tuoi khac nhau cung hap thu dtfdc chat qua da khac 
nhau, trtfdc tien la do khac nhau ve be day cua 16p stfng. \Da ngtfdi tre tuoi 
hap thu tot hdn da ngtfdi gia. Dac biet la d tre em, da tiep nhan rat tot cac 
loai hoa chat va dtfdc chat doc manh do ti le dien tfch be mat cua da tren 
tong trong ltfdng cd the rat 16n. Mat khac, ldp stfng rat mong,\vi vay co mot 
so dtfdc chat, chang han nhtf cac corticosteroid dung ngoin cd tac dung 
manh, chang han: Halcinonid, fluocinolon acetonid, halomethason 
monohydrat va cac dtfdc chat khac nhtf acid boric, hexaclorophen cd the gay 
tac dung phu va tham chf dan tdi tti vong d tre em.

Mac du da nguyen ven dtfdc coi la hang rao bao ve kha tot, nhtfng cung 
cd nhieu tac nhan cd the gay ra ton thtfdng da. Nhting ngtfdi tiep xuc va lam 
viec thtfdng xuyen vdi hoa chat, cac acid, kiem... da da gan nhtf khong con 
ldp stfng, vi vay thuoc de tham qua. [Khi da bi ton thtfdng, mat ldp sting, 
nhin chung, tfnh tham cua nhieu dtfdc chat tang len... Ngtfdc lai, d nhting 
vting da da bi stfng hoa, day len, stf hap thu thuoc qua da se giam\ Tuy 
nhien, cung con phai ke tdi cac yeu to" khac nhtf ban chat cua dtfdc chat va 
ta dtfdc stf dung. Mot so" benh ngoai da cung cd the lam ton thtfdng ldp stfng 
va sil hap thu thuoc trong trtfdng hdp nay tang len dang ke. Chang han 
nhtf, ltfdng halomethason monohydrat trong kem Sicorten hap thu tang len 
3 lan khi da da loai ldp sting.

- Anh htfdng cua nhiet do be mat da va kha nang gian mach:
So" ltfdng thuoc tham va hap thu bdi mot ddn vi dien tfch trong mot ddn 

vi thdi gian la ham so" mu cua nhiet do da. Khi tang nhiet do da (dieu kien 
benh ly, cha xat, bang bo...), stf hap thu thuoc se tang len^Ly do la khi nhiet 
do tang (ca nhiet do da va nhiet do thuoc) se lam gian mach, tang hoat dong 
tuan hoan lam cho stf chenh lech nong do hoat chat tren dtfdi da se cao, vi 
vay lam tang toe do khuech tan qua da.Cung can ltfu y rang, mot so" tac 
nhan gay co mach cd the lam tang hap thu qua da.

Dieu nay cd y nghia trong khi htfdng dan sti dung thuoc, nhieu che" 
pham, nhat la cac gel hoac kem chtia hoat chat chong viem, can chu y cha 
xat ky khi boi thuoc, nham muc dfch tang kha nang khuech tan va hap thu 
dtfdc chat.

- Anh htfdng cua mtic do hydrat hoa ldp sting:
Mtic do hydrat hoa ldp sting la mot trong nhting yeu to" rat quan trong 

doi vdi stf tham va hap thu cua thuoc.1 Da am (mtic do hydrat hoa cao) lam
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tang kha nang hap thuj Chang han: Bang bo sau khi boi thuoc lam tang 
ltfdng thuoc hap thu t6i 4 - 5 lan. Khi da dtfdc bao hoa ntf6c, 16p stfng se 
trtfdng phong, mem ra va de dang cho thuoc tham qua.

Hien nay, trong khi xay dtfng cac cong thtfc cho cac che pham hap thu 
qua da, ngtfdi ta cho them vao thanh phan cac chat lam am ttf nhien 
(Natural moisturizing factor - NMF), chang han nhtf cac acid beo, cac acid 
carboxylic, pyrolidon, ure, cac muoi natri, kali, calci lactat... hoac mot hon 
hdp cac chat dtf am ttf nhien. Dang chu y la ure. Ure rat hay dtfdc stf dung 
trong dang thuoc md vi ngoai kha nang lam am da, ure con co tac dung lam 
tieu stfng. Ca hai tfu diem nay deu lam tang tfnh tham qua da cua cac chat. 
Trong thtfc te, mot so" corticosteroid dung ngoai thtfdng phoi hdp v3i ure 
trong thanh phan. Vf du: Biet dtfdc Alphaderm va Calmurid HC...

2.2. Anh hiidng cua cac yeu to cong thvtc, ky thuat:

2.2.1. Anh hitdng cua ditdc chat:

Tfnh chat ly hoa cua dtfdc chat: La yeu to co y nghia can ban doi v3i stf 
giai phong cua thuoc ra khoi ta dtfdc (cot thuoc), ca mtfc do va toe do. Do do, 
anh htfcJng t6i mtfc do va toe do hap thu dtfdc chat qua da. Bao gom mot so" 
van de nhtf do tan, tfnh da hinh, kfch thtf6c tieu phan, pH, he so khuech 
tan, he so" phan bo", nong do, mtfc do phan ly, ban chat hoa hoc (dan chat, 
dong phan...).

+ Do tan:
Do tan cua mot dtfdc chat quyet dinh mtfc do va toe do giai phong cua 

no ra khoi ta dtfdc. Do do quyet dinh mtfc do va toe do hap thu thuoc qua daj 
Trong thtfc te" sii dung, dieu tri, nhieu che" pham nhtf m3, kem, gel, chtfa 
nhieu nhom dtfdc chat ft tan hoac thtfc te" khong tan nhtf:

Cac corticosteroid dung ngoai: Hydrocortison acetat, dexamethason 
acetat, betamethason, fluocinolon acetonid, halomethason monohydrat. 
halcinonid, clobetason propionat...

Cac chat chong viem khong steroid (NSAID): Phenylbutazon, 
indomethacin, ibuprofen, ketoprofen, diclofenac, acid niflumic, piroxicam...

Cac khang sinh chong nam: Griseofulvin, nystatin.
Cac hoat chat chong nam nhom imidazol: Miconazol, econazol, 

clotrimazol, isoconazol, ketoconazol, sulconazol, omoconazol, oyconazol, 
fluconazol...

De lam tang do tan va toe do tan cua dtfdc chat ft tan, nhim cai thien 
sinhldia dung cua thuoc, ngtfdi ta ap dung mot so'bien phap. Ching han:

Giam kfch thtf6c tieu phan t6i mtfc to'i da. Cu the la: Dung nguyen 
lieu dtfdi dang bot sieu min hoac sieu sieu min.Vf du: Hydrocortison acetat, 
dexamethason acetat, fluocinolon acetonid, griseofulvin ...
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- Dung cac chat dien hoat: Co the la dien hoat ion hoa hoac khong ion 
hoa, nhim muc dich lam tang tinh tham, tang do tan cua dildc chat it tan,) vf 
du: Tween (polysorbat), cremophor, poloxamer...

- Dung cac dung,moi trd: Co the hoa tan dildc chat vao dung moi trd, 
sau do phoi hdp v6i ta dtfdc. Thtfdng dung la: Propylen glycol, 
dimethylsulfoxid (DMSO), dimethylformamid (DMF), dimethyl acetamid 
(DMA), transcutol, isopropylmiristat... Cac dung moi trd nay khong 
nhting co tac dung lam tang do tan va toe do hoa tan cua dildc chat ft tan 
ma con lam giam tfnh doi khang cua 16p sting, vi vay cai thien dildc SKD 
cua dildc chat.

- Cac chat tao phtic de tan: Hay dting nhat la cyclodextrin.
- Trong nhting nam gan day, ngtfdi ta chti y nhieu t6i mot bien phap ky 

thuat m6i nhim lam tang do tan va toe do hoa tan cua dildc chat ft tan, do 
vay cai thien dildc SKD cua nhieu dildc chat trong cac dang thuoc ban ran 
(dan, md...), thuoc ran (bot, com pha hon dich, vien nen, vien nang...). Do la 
viec nghien ctiu che tao va ting dung cac he phaa,t,an ran (Solid Dispersion 
System). Co the dinh nghia he phan tan rin (HPTR) la he, trong do cac dildc 
chat ft tan dildc hoa tan hay phan tan trong cac chat mang trd, than nil6c 
(carier) hoac cot (matrix) trd, co tfnh than ntf6c cao do chtia nhieu nhom 
than nil6c trong phan tti.

+ Anh htfcing cua he so" khuech tan, pH va mtic do ion hoa:
Nhil tren da noi, cd che chfnh cua sil hap thu thuoc qua da la stf 

khuech tan thu dong, vi vay trong da so" cac trtfdng hdp, hang so" toe do hap 
thu thuoc qua da la ham so" cua he so phan bo" va he so khuech tan. He so" 
khuech tan the hien kha nang cua cac phan tti chuyen van tti vting co nong 
do cao sang vting co nong thap, do do xac dinh kha nang dam xuyen qua 16p 
sting cua dildc chat. Ve mat ky thuat bao che", ngtfdi ta co the tac dong de 
lam tang he so" khuech tan khi sti dung cac dung moi trung gian, cac ta dildc 
khac nhau va bien phap thfch hdp de bao che". Cac dildc chat khac nhau, cac 
din chat khac nhau cua cting mot dildc chat co he so" khuech tan khac nhau, 
phu thuoc vao kha nang ion hoa cua dildc chat va pH cua he.

Ching han nhil: Natri salicylat co he so" khuech tan nho hdn acid 
salicylic trong ta dildc khan vi do tan cua no trong ta dildc nay nho hdn, do 
do kha nang hap thu cung kem hdn.

V6i cac dildc chat co tfnh acid yeu hay kiem yeu thi mtic do ion hoa phu 
thuoc vao pH moi trildng. Tfnh tham qua da cua mot so" dildc chat rat khac- 
nhau khi ci dang ion hoa v6i dang khong ion hoa. Chang han nhil: He so" 
tham qua da chuot nhat cua lidocain base ldn hdn lidocain hydroclorid 15 
lan, con v6i da ngildi 16n hdn 52 lan khi pha dung dich lidocain trong hon 
hdp dung moi gom 40% propylen glycol va 60% nilcic.

+ Anh htfdng cua he so" phan bo" (K):
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He so" phan bo" cua dtfdc chat trong hai pha khac nhau (dau - ntf6c) la 
ty so" d6 tan bao hoa cua no trong hai pha b cung dieu kien.

Trong thtfc te", ngtfdi ta thtfdng sti dung phtfdng phap thtfc nghiem de 
xac dinh he so phan bo cua mot dtfdc chat bang cach dung ntfdc va n- 
octanol. He so" phan bo dau - ntfdc cua dtfdc chat co y nghia quan trong bdi vi 
no lien quan triic tiep tdi nang ltfdng de dtfdc chat di tti pha nay sang pha 
khac. Co the sti dung he so phan bo lam thtfdc do de ltfa chon ta dtfdc cho 
dang thuoc hap thu qua da.

Da dtfdc cau tao bdi nhieu ldp than dau, than ntfdc xen ke nhau, cho 
nen neu dtfdc chat chi than dau hoac chi than ntfdc (K > 1 hoac < 1) thi se 
kho tham qua da. Qua thtfc nghiem, ngtfdi ta nhan thay, cac dtfdc chat co he 
so" phan bo" dau - ntfdc xap xi bang 1 se de hap thu qua da.

He so" phan bo" co the bi thay doi theo cac cach khac nhau, ching han 
nhtf sil phan ly, tao phtic, tao mixen... Trong thuoc md, dtfdc chat khong 
nhting chi phan bo" gitia hai pha dau- ntfdc ma con gitfa ta dtfdc vdi cac 
mixen cua cac chat dien hoat neu co, mat khac, khi boi thuoc len da, con co 
stf phan bo" gitia ta dtfdc va ldp stfng...

Loai dau sti dung co y nghia nhat dinh doi vdi he so phan bo. Ngoai ra, 
no con co the bi anh htfdng bdi cac hdp phan khac trong cong thtfc nhtf: Cac 
dtfdc chat khac dting phoi hdp, ban chat ta dtfdc sti dung, cac chat phu (chat 
bao quan, on dinh, tang do tan, tang tinh tham...).

+ Anh htfdng cua nong do thuoc:
Theo dinh luat Fick, toe do khuech tan ty le thuan vdi chenh lech nong 

do gitia tren va dtfdi mang. Cung vi vay, trong thtfc te", ngtfdi ta thtfdng sti 
dung nong do dtfdc chat kha cao de tao ra stf chenh lech nong do. Tuy nhien, 
can phai cd stf nghien ctiu day du mdi cd the chon dtfdc nong do toi tfu.

+ Anh htfdng cua dan chat:
Mot dtfdc chat co the co nhieu dan chat khac nhau, va hien nhien la cd 

sii khac nhau ve tfnh chat ly hoc, hoa hpc va mtic do tac dung. Dieu nay the 
hien rat ro d nhieu dtfdc chat thtfdng dung trong dang thuoc hap thu qua da. 
Chang han nhtf: Cac corticoid dung ngoai, cac khang sinh, cac chat chong 
viem khong steroid.

Do co stf khac nhau ve ly tfnh (do tan, dang ket tinh va thti hinh, he so" 
phan bo", he so" khuech tan...) cho nen, trong cung mot he ta dtfdc nhtf nhau 
nhtfng mtic do giai phong dtfdc chat ra khoi ta dtfdc se khac nhau do do mtic 
do va toe do hap thu qua da cung khac nhau.

Vi du: So sanh mtic do hap thu qua da cua cac d&n chat: Estradiol 
diacetat, E.acetat, E.valerat, E. alcol, E.heptanoat va E.cypionat, Chien va 
cong sii da thu dtfdc ket qua nhtf sau: Hap thu tot nhat la E.diacetat va kem 
nhat la E.cypionat. Mtic do hap thu cua estradiol tuy thuoc vao d mach alkyl 
cua acid da este hoa vdi estradiol.
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2.2.2. Anh htfdng cua ta dtfdc:
Nhieu cong trinh nghien ctfu ve SDH thuoc hap thu qua da da chtfng 

minh rang: Dac tfnh cua ta dtfdc co y nghia rat ldn doi vdi mtic do va toe do 
giai phong dtfdc chat cung nhtf mtfc do va toe do hap thu dtfdc chat qua da. 
Rd rang la tuy thuoc vao ban chat cua ta dtfdc sti dung, co the lam thay doi 
SKD cua thuoc.

Ta dtfdc thuoc md co anh htfdng tdi qua trinh hydrat hoa lcip sting, 
nhiet do be mat da, do bam dinh cua thuoc len da./Mat khac, rat nhieu 
trtfdng hdp do tan, he so phan bo", he so" khuech tan cua dtfdc chat cung chiu 
anh htfdng cua ta dtfdc. rMtic do ion hoa cua cac dtfdc chat mang tfnh acid 
yeu hoac base yeu cting nhtf stf hap thu cua cac chat khong ion hoa phu 
thuoc vao pH cua ta dtfdc. Nhting thuoc tfnh nay dan tdi lam thay doi do 
tan, toe do tan cua dtfdc chat, do do trtfc tiep anh htfdng tdi mtfc do giai 
phong hoat chat cung nhtf mtic do hap thu thuoc qua da.

Ndi chung, de lam tang toe do tham va hap thu thuoc qua da, ta dtfdc 
can phai cd the" nhiet dong cao.]Vf du: Cac polyethylen glycol tao phtfc vdi 
acid salicylic vi vay d nong do da cho, hoat do nhiet dong nhd, do do toe do 
giai phong, toe do hap thu cung nhd.

Trong thtfc te", khi thiet ke", xay dilng cong thtic, can chti y tdi muc tieu 
dieu tri, yeu cau ve mtic do giai phong va hap thu, can cti vao ban chat cua 
dtfdc chat, cac chat phu sti dung ma chon ta dtfdc va dang thuoc cho phti 
hdp, chang han nhtf: md, gel, kem D/N hoac N/D...

2.2.3. Anh htfdng cua cac chat lam tang hdp thu:

Cac chat lam tang hap thu sti dung trong thanh phan cua cac che" 
pham dung theo dtfdng qua da giti vai trd quan trong trong qua trinh giai 
phong cung nhtf hap thu cua dtfdc chat ft tham dtfdc goi chung la cac chat 
lam tang hap thu* (enhancer, pro motor).

Cac chat dtfdc sti dung lam tang hap thu qua da trong cong thtic cua 
che" pham phai dam bao mot so" yeu cau sau:

Khong doc, khong kfch ting da va niem mac.

Phai ttfdng doi trd ve cac mat (ly, hoa, vi sinh vat), khong cd tac dung 
dtfdc ly rieng.

Lam tang hap thu vdi nong do ttfdng doi thap.

Khong gay ra cac ttfdng ky hoac ttfdng tac vdi dtfdc chat hoac cac thanh 
phan khac cd trong che" pham.

Cd the sap xep cac chat lam tang hap thu qua da thanh 11 nhom
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TT Nhom chat Vi du
1 Sulfoxid Dimethyl sulfoxid (DMSO) 

Decyl methyl sulfoxid

2 Alcol Cac alcanol: Ethanol, propanol, butanol, alcol 
benzylic...

3 Acid beo Cac alcol beo: Caprylic, lauric, cetylic, ceto-stearylic
Mach th&ng: oleic, stearic, caprylic, lauric, myristic, 
valeric, heptanoic...
Mach nhanh: Isovaleric, neodecanoic...

4 Ester cua acid beo Isopropyl myristat (IPM), isopropyl palmitat, ethyl 
acetat, ethyl oleat...

5 Polyol Propylen glycol (PG), glycerol, polyethylen glycol 
(PEG).

6 Amid Ure, dimethyl acetamid (DMA), dimethyl formamid 
(DMF), dimethyl octamid...
Din chat cua pyrolidon
Amid vong: 1-doecylaza cycloheptan-2-one (Azon) 
Diethanolamin, triethanolamin (TEA)...

7 Cac chat dien hoat Anion: Natri (laurat, laurylsulfat)
Cation: Benzalkonium clorid, cetyltrimethyl amoni 
bromid
Khong ion hoa: Tween (20,40,60,80), Poloxamer 
(132, 182, 184), Brij (30, 93, 96, 99), Span (20. 40, 
60, 80, 85), Myrj (45, 51, 52), Miglyol 840
Muoi mat: Natri cholat, natri taurocholat 
Lecithin

8 Terpen Hydrocarbon: d-limonen, a-pinen... 
Alcol: a-terpineol, terpinen-4-ol... 
Ceton: menthol, piperiton, carvon 
Oxid: cyclohexen, limonen.
Tinh dau: hoi, khuynh diep...

9 Hydrocarbon (alcan) n-heptan, n-octan, n-decan...

10 Acid hiiu cd Acid salicylic va cac salicylat (methyl, ethyl, din 
chat propyl glycol), acid succinic, citric.

11 Cyclodextrin & dan 
chat

a, P, y cyclodextrin, HP - cyclodextrin
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Mot so chat lam tang hdp thu thitdng dung
+ Cac chat dien hoat: /
Cac chat dien hoat ngay cang dtfdc stf dung nhieu trong ky thuat bao 

che" cac dang thuoc noi chung, dang thuoc hap thu qua da noi rieng^Trong 
cong thtfc thuoc m3, gel, kem... ngtfdi ta dung cac chat dien hoat vdi muc 
dich lam tang do tan cua dtfdc chat It tan, lam chat nhu hoa, gay tham va 
lam tang hap thu J

Cac chat dien hoat anh htfdng tdi tinh tham va hap thu cua dtfdc chat 
vi no lam giam kha nang doi khang cua ldp stfng. Chung tac dong trtfc tiep 
len cac mang sinh hoc, vi vay lam thay doi thanh phan va toe do cua qua 
trinh tong hdp mot vai phospholipid, lam thay doi qua trinh hydrat hoa 
colagen, lam bien tinh protein, tang nhiet do be mat da, tang tuan hoan cua 
he mach. Tac dung nay the hien ro nhat d cac span va tween.

Cac chat dien hoat anh htfdng tdi tinh tham va hap thu thuoc qua da do 
lam thay doi mtfc do va toe do giai phong dtfdc chat ra khoi ta dtfdc, bdi vi:

- Chat dien hoat lam thay doi do tan, thay doi he so" phan bo", he so" khuech 
tan cua dtfdc chat vdi ta dtfdc cung nhtf gitia ta dtfdc vdi cac ldp cua da.

- Lam thay doi do nhdt cua thuoc (chu yeu la giam) do vay lam tang toe 
do khuech tan dtfdc chat.

- Lam giam stfc cang be mat d gidi han cac pha vi the dtfdc chat cd kha 
nang tang tinh tham, thuoc m3 dtfdc dan deu tren be mat cua da va tao nen 
mot ldp thuoc cd be day dong nhat. Tac dung cua chat dien hoat phu thuoc 
vao ban chat, so" ltfdng va gia tri HLB cua no. Mtfc do va toe do giai phong 
dtfdc chat dat dtfdc cao nhat d gia tri gidi han cua can b&ng dau - ntfdc.

Tuy nhien, cung cd mot so" trtfdng hdp, chat dien hoat lam giam hap 
thu qua da, doi khi gay ra klch ting ndi bdi thuoc.

+ Dung moi:
Mot so dung moi htiu cd dtfdc sti dung nhtf cac chat mang doi vdi cac 

dtfdc chat khac nhau bdi vi no cd the mang thuoc qua da vao tdi he tuan 
hoan. Cd che" cd the giai thich nhtf sau: Dung moi lam giam tinh doi khang 
cua da vi no hoa tan cac lipid trong da, lam thay doi cau true cua cac 
lipoprotein, lam tang qua trinh hydrat hoa cua da. Ngoai ra, dung moi cung 
lam tang do tan cua cac dtfdc chat It tan, do do lam tang mtfc do, toe do giai 
phong cung nhtf mtic do va toe do hap thu.

Cac dung moi dtfdc coi la van nang hay dting nhat hien nay la:
- Nhom cac alkyl methyl sulfoxid.
Cong thtic chung:

R
;s=o

C\\{
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Mot so" dung moi dien hinh:

CIN = o  ch k n S ch 3 9
C H / CIIj' 3 CH3

Dimethylsulfoxid N,N- dimethyl N,N-dimethylformamid
(DMSO) acetamid (DMA) (DMF)

Nhtfng dung moi nay hao ntfdc, tac dong len hang rao cua da bang ca’ch 
lam trtfdng nd tang nen te bao va thay the ntfdc trong tang nen, tao dieu 
kien cho dtfdc chat de tham qua.

Nhieu cong trinh nghien ctiu da chting to rang DMSO, DMA, DMF lam 
tang hap thu qua da nhieu loai dtfdc chat khac nhau nhtf: Cac barbituric, 
cac steroid, griseofulvin, chong viem khong steroid nhtf: Phenylbutazon, 
piroxicam, ibuprofen..., cac chat gay te tai cho, cac khang sinh va cac amoni 
bac 4. Nhieu cong trinh nghien ctfu sti dung phoi hdp DMSO vdi propylen 
glycol hoac acid oleic va cho thay r&ng so" ltfdng thuoc hap thu qua da cao 
hdn han so vdi dung rieng le ttfng dung moi. Doi khi thay hien ttfdng kich 
ting da khi sti dung DMSO trong thanh phan cua che" pham boi ngoai da.

Viec sti dung cac dung moi trd trong thanh phan cua cac thuoc hap thu 
qua da theo ty le nao de dat hieu qua toi tfu can phai dtfdc nghien ctfu mot 
cach ky ltfdng, cu the doi vdi ttfng dtfdc chat, ttfng he ta dtfdc sti dung cung 
nhtf cac chat phu khac. Da cd nhieu cong trinh nghien ctfu anh htfdng cua 
nong do propylen glycol hoac DMSO tdi stf hap thu thuoc qua da. Nhtfng qui 
luat chung nhat thi gan nhtf chtfa dtfdc thong nhat. Chang han nhtf: Mot so" 
tac gia cho r&ng mtfc do hap thu thuoc qua da tang theo so" ltfdng propylen 
glycol trong cong thtic.

+ Mot so chat lam tang hap thu khac:
Cung nhtf cac chat dien hoat, cac dung moi trd, cac chat lam tang hap 

thu qua da ngay cang dtfdc nghien ctiu va sti dung rong rai, nhat la vdi cac 
hdp chat it tham qua da nhtf cac corticosteroid, chong viem khong steroid 
(NSAID)...

Cd che" lam tang hap thu qua da cua cac hdp chat nay con chtfa ro rang. 
Nhtfng nhin chung, nhieu ngtfdi giai thfch la cac chat nay cd ttfdng tac vdi 
lipid cua ldp sting, lam giam kha nang do'i khang cua chung, giup dtfdc chat 
tham qua di dang hdn.

Ngoai cac dung moi da ndi d tren, cac chat lam tang hap thu con cd the 
ke tdi:

-\£ac acid beo no va cac este alkyl cua chung, cong thtfc chung: 
CHatCH^nCOOR

trong so" do, acid caprilic hay dtfdc dting.
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- Acid beo khong no va cac este alkyl cua chung, cong thtic chung:
CH3(CH2)n-CH2-CH=CH-CH2-(CH2)nCOOR

Acid oleic dUdc sti dung nhieu hdn ca de lam tang tinh tham cua nhieu 
hdp chat.

Ngoai cac cd che giai thich tren, con mot so" tac gia ket luan rang cac 
acid beo no hoac khong no, cac este alkyl cua chting co kha nang lam tang 
qua trinh hydrat hoa ldp sting, khien nd mem ra va dtfdc chat de dam xuyen 
qua hang rao bao ve nay.

- Cac dan chat cua pyrolidomj

O O H O O C ^ n  °

H Acid 2-pyrolidon
2 - pyrolidon N - methyl, pyrolidon 5-carboxylic

1-alkyl azacyclo heptan -2- one, neu R=(CH2)U-CH3, cd ten Azon.

Azon dtfdc dung nhieu nhat trong sd" cac chat lam tang hap thu qua da. 
Cd the doing rieng hoac da phan cac trtfdng hdp hay phoi hdp vdi cac acid 
oleic, propylen glycol... de lam tang tinh tham cua cac khang sinh, cac hoat 
chat chong nam, cac corticosteroid dung ngoai, cac ndi tiet to, cac hoat chat 
chong phan bao nhtf 5-fluorouracil...

Agwala va cong stf da nghien ctiu tfnh tham cua verapamin 
hydroclorid (hoat chat cd tac dung chong co that phe" quan) qua da chuot 
cong. Ket qua cho thay: Khi nong do azon tang dan tti 3% len 7% va 12% thi 
sd" ltfdng thuoc hap thu tang ttfdng tfng la 5,11 va 22 lan. Cung cac tac gia 
nay da chtfng minh ring: Khi sti dung azon 3% trong cong thtic, stf hap thu 
cua verapamin HC1 qua cac loai da cung khac nhau: Qua da chuot cong tang 
5 lan, da chuot nhdt tang 70 lan, con da ngtfdi tang 3 lan.

Mot nhom cac nha khoa hpc Nhat Ban va Tiep Khac da chting minh 
ring stf hap thu qua da cua insulin tang len khoang 30 lan neu sti dung
0,1% azon trong hdn hdp ta dtfdc cd 40% propylen glycol.

Wotton va cong stf da chi ra rang: Sd" ltfdng metronidazol hap thu qua 
da tang len khoang 25 lan khi cd them 1% azon, phoi hdp vdi 18% propylen 
glycol. Mot sd" nha nghien ctfu trtfdng dai hpc tong hdp Wale (Brain va CS)
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da sti dung azon vdi nong do 3% trong gel vdi carbomer chtia 1% 
methotrexat nhim muc dich lam tang hap thu qua da cua dtfdc chat cd tac 
dung chong phan bao nay. Ket qua nghien ctfu cho thay ring: Neu khong cd 
azon, methotrexat chi tham qua da vdi toe do 0,26 |ig/cm2.h, neu cd them 3% 
azon, toe do tham cua dtfdc chat tang len 19 (ig/cm2.h, ttfc la mtic tang hap 
thu qua da khoang 73 lan...

2.2.4. Anh hitdng cua ky thuat bao che:

Phtfdng phap bao che cd y nghia rat can ban doi vdi mtfc do va toe do 
giai phong cua hoat chat ra khoi ta dtfdc. Do do anh htfdng tdi SKD cua che 
pham. Bdi vi bien phap ky thuat xac dinh trang thai ly, hoa cua dtfdc chat 
(phan tti, ion...).

Dieu kien san xuat, may moc va trang thiet bi cung cd y nghia doi vdi 
qua trinh phan tan, hoa tan dtfdc chat vao trong he ndi chung. Chang han 
nhtf: Che do gia nhiet, khuay tron, hut khong khf...

Ngoai ra, con phai ke tdi chat ltfdng vat lieu dting de che tao bao goi 
trtfc tiep san pham va che do bao quan. Cac yeu to nay anh htfdng trtfc tiep 
tdi do on dinh, chat ltfdng cua che pham.
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CAC DANG THUOC DAT • •

Chtfcfng 8.

I. DAI Cl/dNG

1. Dinh nghia

Thuoc dat la nhtfng dang thuoc phan lieu, co the ran d nhiet do 
thudng, khi dat vao cac hoc ttf nhien cua cd the, thi chay long hoac hoa 
tan trong niem dich de giai phong dtfdc chat nhim gay tac dung dieu tri 
tai chd hoac tac dung toan than.

Thtfc ra thuoc dat la ten goi chung cho cac dang: Thuoc dan, thuoc 
trting va thuoc but chi. Tuy cd hinh thu, kfch thtfdc va khoi ltfdng khac 
nhau nhtfng cac dang thuoc nay thtfdng dtfdc xep chung la thuoc dat vi 
giong nhau ve cach dung, thanh phan va ky thuat bao che.

2. Vai net ve lich suf phat trien

Thuoc dat la nhtfng dang thuoc co lich stf lau ddi. Ttf 500 nam trtfdc 
cong nguyen Hypocrat da viet ve viec chtfa hen bing cach dung thuoc 
dang vien dat vao trtfc trang. Nam 200 sau cong nguyen Galen da ap 
dung phtfdng phap tay bang cach dat vao trtfc trang vien thuoc che bing 
xa phong.

Trai qua nhieu the ky viec sti dung thuoc dat hau nhtf khong co tien 
bo gi dang ke. Cuoi the ky 18 khi Antoine Baume sti dung bd cacao lam ta 
dtfdc da tao cho cac dang thuoc dat mot btfdc phat trien mdi, tuy nhien 
dang thuoc dat van ft dtfdc phat trien so vdi cac dang thuoc khac. Mai den 
nhtfng nam 1930, d cac ntfdc chau Au ngtfdi ta mdi chu y den nhtfng tfu 
diem cua dang thuoc dan va da sti dung dang thuoc nay thay the dang 
thuoc uong trong cac trtfdng hdp: Dtfdc chat co mui vi kho chiu, de gay 
non khi uong, dtfdc chat de bi pha huy bdi dich da day, hoac dtfdc chat bi 
chuyen hoa nhanh d gan. Sau nhtfng nam 1960 vdi stf ra ddi cua mon sinh 
dtfdc hoc da lam cho dang thuoc dan trd thanh thuoc cd tfnh thdi stf va co 
nhieu trien vong trong dieu tri. Hien nay d cac ntfdc chau Au dang thuoc 
dat chiem ttf 2 - 3% trong tong so" thuoc ltfu hanh tren* thi trtfdng va vdi
xu the ngay cang tang.

i, ,  /
O Viet Nam cho den nay cac dang thuoc dat van chtfa dtfdc chu y 

phat trien cd the do nhieu nguyen nhan:

101



-  Nude ta nam d vung khf hau nhiet ddi viec san xuat va bao quan 
thuoc dat co nhieu kho khan.

-  Nhan dan ta chua quen vdi viec sii dung cac dang thudc dat.
-  Mot nguyen nhan khong kem phan quan trong la do dieu kien kinh 

te cd han, chung ta chua cd dildc nhutng ta dildc thfch hdp cung nhil nhflng 
trang thiet bi hien dai de san xuat cac dang thuoc dat. Chic chan ring 
trong tUdng lai cung vdi stf phat trien kinh te cua dat nildc, cac dang 
thuoc dat se ngay cang phat trien de dap tfng nhu cau phong va chtfa 
benh ngay cang cao cua nhan dan.

3. Phan loai va dac diem cua dang thuoc dat

3.1. Phan loai thuoc dat:

Can cii vao ndi dat cac dang thuoc dat dildc phan thanh 3 loai cd ten 
goi nhil sau:

Dat trtfc trang: Cd ten goi la thuoc dan (Suppositoria Rectalis)
Dat am dao: Cd ten goi la thuoc trtfng (Suppositoria Vaginalis)
Dat nieu dao hoac cac hoc nhd hdn hoac cac lo ro: Cd ten goi la thuoc 

but chi (Styli medicamentosi)
9

3.2. Dac diem:

3.2.1. Ve hinh thu, kich thtfdc vd khoi ltfdng (hinh 1):

o Q
u

Hinh 8.1. Hinh dang cua cac loai thudc dat

1.1. Thudc dan: a. Hinh tru; b. Hinh non; c. Hinh thuy loi

1.2. Thudc triing: a. Hinh cau; b. Hinh trtfng; c. Hinh Itfdi

1.3. Thudc but chi
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-  Thuoc dan: Thtfdng co dang hinh tru, hinh non va hinh thuy loi (hinh 
1.1) co dtfdng kfnh ttf 10-15mm, chieu dai 30-40mm, khoi ltfdng ttf l-3gam, 
trung binh 2 gam, loai dung cho tre em thtfdng co khoi ltfdng 1 gam.

-  Thuoc trtfng: Thtfdng co dang hinh cau (globula), hinh trtfng (ovula) 
va hinh ltfdi (pessaria) (hinh 1.2) co khoi liidng ttf 3-10 gam, trung binh 
5gam.

-  Thuoc but chi: Co hinh giong loi but chi mot dau nhon (hinh 1.3) co 
dtfdng kfnh ttf l-4mm, chieu dai ttf 6-20cm, khoi ltfdng ttf 0,5-4gam.

3.2.2. Ve tac dung:

Cac dang thuoc trtfng, thuoc but chi dtfdc dung chu yeu de gay tac 
dung dieu tri tai cho nhtf: Sat trung, giam dau, cam mau, lam diu, lam 
san se, chong nam... Rieng dang thuoc dan ngoai cac tac dung dieu tri tai 
cho giong nhtf tren con dtfdc dung rat pho bien de gay tac dung dieu tri 
toan than. Trong thtfC te thtfdng gap cac thuoc dan ha sot giam dau, an 
than gay ngu, chtfa hen phe quan, thap khdp, sot ret, tim mach...

4. Su? hap thu dvfoic chat tif thuoc dan va cac yeu to" anh hifofng

4.1. Stf hdp thu dtfOC chat tit thudc dan:

Do dac diem sinh ly rieng, trtfc trang co he tinh mach day dac dtfdc 
chia thanh ba vung: Tinh mach trtfc trang dtfdi, tinh mach trtfc trang gitfa 
va tinh mach trtfc trang tren. Sau khi dat vao trtfc trang, vien thuoc dtfdc 
chay long hoac hoa tan trong niem dich, dtfdc chat dtfdc giai phong va hap 
thu vao cd the theo cac dtfdng sau:

Dudng thi2 nhdt: Theo tinh mach trtfc trang dtf6i (1) va tinh mach 
trtfc trang gitfa (2) qua tinh mach chu dtfdi (5) roi vao he tuan hoan chung 
khong phai qua gan.

Dudng thit hai: Theo tinh mach trtfc trang tren (3) vao tinh mach ctfa 
(4), qua gan roi vao he tuan hoan chung.

Dudng thii ba: Theo he lympho roi vao he tuan hoan. Tren thtfc te 
ltfdng dtfdc chat dtfdc hap thu theo he lympho la khong dang ke, co the 
xem nhtf ttf dang thuoc dan dtfdc chat dtfdc hap thu vao cd the theo 2 
dtfdng tren la chu yeu.

Ve ty le dtfdc chat dtfdc hap thu theo moi dtfdng nhieu cong trinh 
nghien ctfu bang thtfc nghiem da chtfng minh rang: Tuy thuoc vao vi tri 
cua vien thuoc dat vao trtfc trang, neu nhtf vien thuoc dat d vung tinh 
mach trtfc trang dtfdi thi ty le dtfdc chat dtfdc hap thu theo dtfdng thtf 
nhat la 70% va theo dtfdng thtf hai la 30%, con neu nhtf vien thuoc dat d 
vung tinh mach trtfc trang gitfa thi ty le dtfdc chat dtfdc hap thu theo moi 
dtfdng la 50%.
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1. Tinh mach trtfc trang dtfdi 4. Tinh mach ciia

2. Tinh mach trtfc trang gitfa 5. Tinh mach chu dtfdi

3. Tinh mach trtfc trang tren

Qua do cho thay dang thuoc dan co nhieu Uu diem:
-  Co khoang til 50-70% lildng dildc chat sau khi hap thu dildc 

chuyen vao he tuan hoan khong phai qua gan khong bi phan huy d gan 
trildc khi gay tac dung.

-  Dang thuoc dan con thich hdp vdi cac dildc chat co mui kho chiu, de 
gay non miia khi uong, cac dUdc chat de bi phan huy bdi dich da day, hoac 
cac dildc chat bi chuyen hoa nhanh d gan.

-  Dang thuoc dan cung thich hdp vdi ngUdi benh la phu nut co thai de 
bi non khi uong thuoc, tre em con be rat sd uong thuoc trUdng hdp ngUdi 
benh cl trang thai hon me khong the uong thuoc.

Hinh 8.2. Set do tuan hoan tinh mach trtfc trang
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4.2. Cac yeu to anh htfdng tdi stf hdp thu dtfdc chat tit dang thudc dan:

Su hap thu dtfdc chat ttf dang thuoc dan la mot qua trinh phtfc tap, 
phu thuoc vao kha nhieu yeu to'. Cac yeu to' sinh hoc lien quan tdi cau tao 
true trang va cac yeu to' dtfdc hoc lien quan tdi: Tinh chat ly hoa hoc cua 
dtfdc chat, ta dtfdc sii dung, ky thuat bao che va cach dung.

4.2.1. Cac yeu to sinh hoc:

-  Niem dich: Trtfc trang cua ngtfdi chi co mot ltfdng ntfdc rat nho 
chtfng 3ml dtfdc goi la niem dich trtfc trang, niem dich co mot vai trd quan 
trong trong qua trinh hap thu dtfdc chat ttf thuoc dan. Sau khi dtfdc giai 
phong khoi ta dtfdc chi dtfdi dang hoa tan trong niem dich dtfdc chat mdi 
dtfdc hap thu qua niem mac vao he tuan hoan chung. Niem dich dtfdc coi 
la dung moi can thiet de hoa tan dtfdc chat. Vi vay trong nhtfng trtfdng 
hdp cd the bi mat ntfdc do benh ly hoac do tao bon... thi stf hap thu dtfdc 
chat ttf thuoc dan la kho khan, ngtfdc lai trtfdng hdp trtfc trang dtfdc thut 
riia trtfdc khi dat thuoc thi stf hap thu dtfdc chat dtfdc thuan ldi hdn.

-  pH cua niem dich trtfc trang:
Niem dich trtfc trang co pH ttf 7,6-8, hdi kiem so vdi mau va khong co 

kha nang dem. Chlnh vi vay dtfdc chat ttf thuoc dan co the lam thay doi pH 
cua niem dich trtfc trang. Nhtfng dtfdc chat co tinh acid hoac base yeu It 
phan ly khong lam thay doi pH cua niem dich thi dtfdc hap thu nhanh qua 
niem mac trtfc trang. Ngtfdc lai nhtfng dtfdc chat co tinh acid hoac base 
manh lam thay doi pH cua niem dich deu cham hap thu qua niem mac.

-  Stf co bop cua trtfc trang:
Stf co bop va nhu dong cua trtfc trang giup cho dtfdc chat dtfdc hoa 

tan va khuech tan nhanh qua niem mac, con ldp chat nhay phu tren be 
mat trtfc trang se lam cham stf khuech tan va hap thu qua niem mac.

-  He tinh mach trtfc trang:
He tinh mach trtfc trang day dac tuan hoan vdi ltfu ltfdng 

50ml/lphut la rat co y nghia vdi stf hap thu dtfdc chat ttf thuoc dan, dac 
biet theo tinh mach trtfc trang dtfdi va gitfa dtfdc chat dtfdc chuyen vao he 
tuan hoan chung khong qua gan. Qua do cho thay neu nhtf dung nhtfng ta 
dtfdc chay long hoac hoa tan nhanh vao niem dich de co dinh dtfdc vien 
thuoc d vung tinh mach trtfc trang dtfdi thi hoa toan co the tang sinh kha 
dung cua thuoc vi tranh cho dtfdc chat khong phai qua gan lan dau.

4.2.2. Cac yeu to dtfdc hoc:

4.2.2.1. Dtfdc chat:
-  Do tan cua dtfdc chat:

De hap thu qua niem mac trtfc trang dtfdc chat phai dtfdc hoa tan 
trong niem dich co stf tiep xuc toi da vdi be mat hap thu. Do tan cua dtfdc

105



chat co anh htfdng nhieu den toe do va mtfc do hap thu qua niem mac. Ttf 
dang thuoc dan: Ephedrin sulfat, quinin hydroclorid va natri barbital co 
mtfc do hap thu qua niem mac trtfc trang cao hdn hin so vdi dang base 
hoac acid kho tan trong ntf6c cua chung

-  Din chat khac nhau cua dtfdc chat:
Din chat khac nhau cua cung mot dtfdc chat cung dtfdc hap thu vdi 

mtfc do khac nhau. Ttf dang thuoc dan v6i ta dtfdc Witepsol H i5, 
hydrocortison dtfdc hap thu khoang 30% con dan chat acetyl cua no dtfdc hap 
thu khoang 60%.

-  Mtfc do ion hoa: v
Nhieu cong trinh nghien ctfu thtfc nghiem cung da chtfng minh dtfdc 

ring stf hap thu qua niem mac trtfc trang con phu thuoc vao mtfc do ion 
hoa cua dtfdc chat, nhtfng dtfdc chat b trang thai it phan ly thi dtfdc hap 
thu nhanh qua niem mac trtfc trang, ngtfdc lai nhtfng dtfdc chat phan ly 
hoan toan nhtf nhtfng dan chat cua acid sulfonic va cac dan chat amoni 
bac 4 thi ft dtfdc hap thu qua niem mac. Khi cho them vao thuoc dan 
nhtfng muoi co kha nang dem dieu chinh pH cua niem dich den mot gia 
tri thfch hdp ma d do co dtfdc chat ft chat phan ly thi stf hap thu dtfdc chat 
tang len ro ret.

-  Kfch thtfdc cua cac tieu phan phan tan:
V6i cac dtfdc chat ft hoa tan trong ntfdc thi kfch thtf6c cua cac tieu 

phan phan tan anh htfdng dang ke den mtfc do hap thu cua niem mac trtfc 
trang, vi ring b dang cang min thi be mat tiep xuc cang 16n, qua trinh hoa 
tan va hap thu se cang nhanh. Thuoc dan vdi kfch thudc tieu phan 
testosteron 2-3(im phan tan trong ta dtfdc Witepsol H15 co mtfc do hap 
thu khoang 65%, trong khi do vdi kfch thtfdc tieu phan 120jim thi mtfc do 
hap thu la khong dang ke. Vi vay de tang mtfc do hap thu cua cac dtfdc 
chat ft tan trong ntfdc ttf dang thuoc dan ngtfdi ta thtfdng stf dung dtfdc 
chat b dang sieu min.

4.2.2.2. Ta diiOc:

Stf giai phong va hap thu dtfdc chat ttf dang thuoc dan chi xay ra sau 
khi vien thuoc da bien dang hoan toan. Cac ta dtfdc beo cd nhiet do nong 
chay thap co mtfc do giai phong va hap thu dtfdc chat tot hdn cac ta dtfdc 
beo nhiet do nong chay cao hdn, nhtfng thuoc dan che v6i cac ta dtfdc beo 
co t° nong chay tang theo thdi gian bao quan thi kha nang giai phong va 
hap thu dtfdc chat ttf chung cung se giam dan theo thdi gian bao quan.

Ve anh htfdng cua ta dtfdc den kha nang giai phong va hap thu dtfdc 
chat co the khai quat nhtf sau:

Cac dtfdc chat de tan trong ntfdc thi dtfdc giai phong va hap thu tot 
tii cac ta dtfdc beo.

Cac dtfdc chat ft tan trong ntfdc thi dtfdc giai phong va hap thu tot 
hdn tii cac dtfdc than ntfdc.
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4.2.2.3. Chat dien hoat:
Chat dien hoat co trong thanh phan ta dildc thuoc dan anh hUcing 

dang ke den kha nang giai phong va hap thu dUdc chat til dang thuoc 
dan. NgUdi ta thudng sii dung cac chat dien hoat khong ion hoa: Tween, 
Span, Mij. Brij vi nhufng chat nay chiu dUdc nhiet do, ben vting ve mat 
hoa hoc va khong doc.

Nhieu tac gia cho ring chat dien hoat lam tang mtic do giai phong va 
hap thu dUdc chat theo cac cd che sau:

-  Tang kha nang hoa tan cua cac dUdc chat it tan.

-  Thay doi he so phan bo' dau/nU6c ( ^ )  cua cac dUdc chat.

-  Lam giam stic cang be mat va lam sach mang nhay phu tren niem 
mac trilc trang.

-  Tang kha nang hap thu cua niem mac.

Cung can thay rang trong mot vai trUdng hdp chat dien hoat lam 
tang do doc cua dUdc chat trong khi ban than chat dien hoat la khong doc, 
chinh vi vay viec cho them chat dien hoat vao thuoc dan can phai xem xet 
sau khi da nghien ctiu mot cach day du.

5. Yeu cau chat lifting cua cac dang thuoc dat

Nhin chung cac dang thuoc dat phai dap ting cac yeu cau sau:

-  Phai co hinh thu, kich thu6c va khoi lildng phu hdp vdi ndi dat, sai 
so've khoi lildng tting vien so vdi kho'i lildng trung binh khong qua ± 5%.

-  Moi vien thuoc phai chiia dung lildng dUdc chat yeu cau, dUdc chat 
phai dUdc phan tan dong deu trong toan vien thuoc, mat cit cua vien thuoc 
phai dong nhat va ham lildng dUdc chat trong mot vien dinh lildng bang 
phudng phap quy dinh sai lech khong qua 10% so v6i ham lildng yeu cau.

-  Vien thuoc phai co do ben cd hoc du de giti dUdc hinh thu trong qua 
trinh bao quan va khi sti dung co the dung tay dat vao cac hoc cd the mot 
cach de dang.

-  Phai nhanh chong chuyen sang the long sau khi dat de giai phong 
dUdc chat. Theo nhieu tai lieu thdi gian bien dang hoan toan khong qua 
30 phut vdi ta dUdc beo va khong qua 60 phut v6i ta dUdc than nUdc.

-  Phai diu vdi niem mac ndi dat va gay dildc tac dung dieu tri mong muon.
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II. TA DtfdC THUOC DAT 
• •

1. Cac yeu cau doi vdi ta dtfcfc thuoc dat

Trong thuoc dat, ta dtfdc co vai trd quan trong:

-  Quyet dinh do ben cd hoc, thdi gian bien dang hoan toan cua vien 
thuoc va anh htfdng tdi stf giai phong va hap thu dtfdc chat, vi co vai trd 
quan trong nhtf vay cho nen ta dtfdc phai giai phong dtfdc chat nhanh tao 
dieu kien cho dtfdc chat hap thu de dang.

-  Thfch hdp v6i nhieu loai dtfdc chat hay gap trong dang thuoc dat, 
khong gay ttfdng ky v6i cac dtfdc chat do, co kha nang tao vdi cac dtfdc 
chat thanh cac hon hdp dong deu.

-  Thfch hdp vdi nhieu phtfdng phap dieu che: Do khuon, nan hoac ep 
khuon.

-  Vtfng ben, khong bi bien chat trong qua trinh bao quan va khong 
gay kfch tfng niem mac ndi dat.

Tren thtfc te khong co ta dtfdc nao hoan hao, dap tfng day du cac yeu 
cau trong moi trtfdng hdp, vi vay phai tuy theo dang thuoc cu the muon 
dieu che, tfnh chat ly hoa hoc cua dtfdc chat ma ltfa chon ta dtfdc thfch 
hdp de thu dtfdc thuoc dat dap tfng yeu cau

2. Phan loai ta difdc
• •

Dtfa vao kha nang hoa tan va cd che giai phong dtfdc chat ngtfdi ta 
chia ta dtfdc thuoc dat lam ba nhom nhtf sau:

-  Nhom 1: Cac ta dtfdc beo khong tan trong ntfdc nhtfng chay long d 
than nhiet de giai phong dtfdc chat.

Gom 2 phan nhom:

a. Cac dau md sap (bd cacao va cac chat thay the bd cacao)

b. Cac dan chat cua dau md sap.

Nhom 2: Cac ta dtfdc than ntfdc hoa tan trong niem dich de giai 
phong dtfdc chat.

Gom 2 phan nhom:

a. Cac keo than ntfdc co nguon goc ttf nhien (ta dtfdc gelatin, thach)

b. Cac keo than ntfdc co nguon goc tong hdp (ta dtfdc polyetylenglycol)

Nhom 3. Cac ta dtfdc nhu hoa vtia co kha nang chay long vtia co kha 
nang nhu hoa de giai phong dtfdc chat.
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3. Mdt so ta dtfcfc thong dung

3.1. Cac ta diicfc beo chay d than nhiet de gidi phong dtfdc chat:

3.1.1. Cac dau md sap:

-  Bd cacao (Butyrum cacao)

Bd cacao thu dUdc bing cach chiet hoac ep tti hat cua cay cacao 
(Theobroma cacao sterculiaceae)

La chat rin  mau vang nhat, co mui thdm di chiu cua cacao, co ty 
trong d 20°C la d= 0,94 - 0,96, chay d 34-35°C, do dong rin  25°C, khong 
tan trong nU6c, ft tan trong con, de tan trong ete, cloroform.

Cau tao bdi este glycerin vdi cac acid beo cao no va chua no nhU: Acid 
palmitic, stearic, oleic, linoleic...

+ Uu diem:
1. Co kha nang phoi hdp v6i nhieu loai dUdc chat de dieu che thuoc dat.
2. Thfch hdp vdi nhieu phudng phap dieu che: Do khuon, nan va ep khuon.
3. Chay hoan toan d than nhiet de giai phong dildc chat, diu vdi niem 

mac ndi dat.
+ Nhildc diem:

1. Nhiet do nong chay hdi thap nen khong thfch hdp lam ta dUdc 
thuoc dat cho cac mldc nhiet ddi nhat la ve mtia he.

2. Kha nang nhu hoa kem nen kho phoi hdp vdi cac dUdc chat d the 
long phan cUc hoac dung dich dUdc chat trong nUdc.

3. NhUdc diem cd ban cua bd cacao la hien tUdng da hinh. Do cau tao bdi 
triglycerid cua cac acid beo cao no va chUa no, cho nen bd cao ton tai 
dudi 4 dang ket tinh a, P, (V, y cd do chay va do dong rin khac nhau, 
trong do chi cd dang (3 la on dinh cd nhiet do nong chay 34-35°C. Khi 
dun nong bd cacao len nhiet do > 36°C thi bd cacao se chuyen sang 
dang a, P’ va y khong on dinh cd nhiet do nong chay tti 22-26°C va 
nhiet do dong dac tti 16-19°C va gay nen hien tUdng cham dong).

+ Cach sti dung:
Khi sti dung bd cacao lam ta dUdc thuoc dat ngUdi ta phai biet cach 

khac phuc nhting nhUdc diem cua bd cacao.

De tang do cting va nhiet do nong chay cua bd cacao ngUdi ta thudng 
phoi hdp bd cacao vdi mot ty le thfch hdp cac ta dUdc beo cd nhiet do nong 
chay cao hdn nhU:

Sap ong vdi ty le tti 3-6%
Parafin vdi ty le tti 1-3%
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De tang kha nang nhu hoa cua bd cacao ngtfdi ta thtfdng phoi hdp vdi 
mot ty le nhat dinh cac chat nhu hoa thich hdp:

Lanolin khan nU6c vdity le 5 - 10%
Alcol cetylic v6i ty le 1-3%
Cholesterol vdi ty le 1-3%
De tranh hien ttfdng cham dong ngtfdi ta chi dun chay cach thuy 2/3 

ltfdng bd cacao 6 nhiet do < 36°C, giti lai 1/3 bd cacao da lam vun tron vao 
sau cung, chd cho khoi thuoc chay deu roi do khuon, nh&m lam moi cho bd 
cacao dong r&n cl dang p ben vting va on dinh.

Cay cacao co nhieu d Nam My. Cac ntfdc tren the gidi deu phai nhap 
bd cacao tti Nam My de lam ta dtfdc thuoc dat. Cay cacao cung da dtfdc di 
thtfc vao ntfdc ta, d cac tinh mien Nam Viet Nam cay cacao da phat trien 
rat tot. O ntfdc ta bd cacao mdi chi dtfdc khai thac trong ky nghe banh keo. 
Tuy chtfa dtfdc sti dung rong rai lam ta dtfdc thuoc dat, nhtfng cac cong 
trinh nghien ctiu da cho thay bd cacao cua Viet Nam cung dap ting day du 
cac tieu chuan quy dinh cua Dtfdc dien cac ntfdc de lam ta dtfdc thuoc dat.

-  Cac chat thay the bd cacao:
Vi bd cacao la ta dtfdc phai nhap, nen nhieu ntfdc da nghien ctiu de 

tim nhting ta dtfdc co the thay the bd cacao, nhting ta dtfdc thay the bd 
cacao co the ke den:

+ Copraol hay bd dtia: La phan dac dtfdc tach ra tti dau dtia, la chat r&n 
mau trang, co cau tao la este cua glycerin vdi cac acid beo cao: Miristic, lauric, 
palmitic... co nhiet do nong chay 36,5°C, do dong r&n 30oQco kha nang nhu 
hoa tot hdn bd cacao, co the sti dung lam ta dtfdc thuoc dat.

+ Ta dtfdc Butyrol:

De tang kha nang nhu hoa cua bd cacao nhieu ntfdc da phoi hdp bd 
cacao vdi cac ta dtfdc dau md sap theo mot ty le nhat dinh co ten goi la ta 
dtfdc butyrol. Vi du theo ty le sau:

Bd cacao 27g, Md ldn 63g, sap ong 3,5g, parafin 6,0g, glycerin 0,5g

Hon hdp nay co nhiet do nong chay 35-36°C, co kha nang nhu hoa tot 
hdn bd cacao, nhtfng khong ben vting vi de bi oi khet, chi dieu che khi 
dung ngay.

3.1.2. Cac ddn chat cua dau md sap:

-  Cac dau md hydrogen hoa:

Cac dau md hydrogen hoa dtfdc dieu che bang cach lam phan ting 
cong hdp hydro vao cac goc acid beo chtfa no co trong phan tti dau md, 
chung co tfu diem la co nhiet do nong chay cao hdn, on dinh va ben vting 
hdn, co the chat thich hdp hdn de lam ta dtfdc thuoc dat.
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De lam ta dildc thuoc dat ngtfdi ta thtfdng dung cac chat sau:
+ Dau lac hydrogen hoa (Astrafat) co t° nong chay 35-36°C.
+ Dau bong hydrogen hoa (Xalomat) co t° nong chay 33-35°C
+ Dau dila hydrogen (Suppositol) co t° nong chay 35-36°C.
-  Cac triglycerid ban tong hdp:
Cac triglycerid ban tong hdp la nhtfng ta dtfdc beo dtfdc dieu che 

bing cach lam phan tfng este hoa gitfa glycerin va cac acid beo no phan tii 
co ttf 10-18 cacbon. Nhtfng chat nay da dtfdc nhieu hang hoa chat san 
xuat va dtfdc goi dtfdi nhieu ten thtfdng mai khac nhau: Witepsol, 
Estarinum, Massupol... thtfc ra day chi la mot loai chat vdi ten thtfdng 
mai thong dung nhat la Witepsol.

Ve thanh phan cau tao chu yeu la triglycerid cua cac acid beo no; 
ngoai ra con co them mot ty le nho cac mono va diglycerid de tang kha 
nang nhu hoa cac chat long phan ctfc, tuy nhien ty le nay cung co khac 
nhau doi chut lam cho cac ta dtfdc nay co nhtfng chi so" dac trtfng (do chay, 
do dong rin, do nh6t va chi so' ntfdc...) hdi khac nhau.

Nhtfng ta dtfdc nay rat thich hdp de dieu che thuoc dat trong nhtfng 
dieu kien khac nhau hoac co yeu cau khac nhau trong dieu tri. Vi co nhieu 
tfu diem cho nen nhtfng ta dtfdc Witepsol da dtfdc sii dung rong rai b 
nhieu ntfdc tren the gidi lam ta dtfdc thuoc dat. Nhtfng chat tieu bieu 
trong cac ta dtfdc nay co the ke den:

+ Witepsol H, loai nay gom: Witepsol H12, Witepsol H15, Witepsol H19, 
co the viet gon lai la Witepsol H(12_15_19) co dac diem chung la nhiet do nong 
chay thap, khoang cach gitfa nhiet do nong chay va do dong dac nho, dung 
de dieu che thuoc dat co cac dtfdc chat co the lam tang nhiet do nong chay 
cua ta dtfdc.

+ Witepsol W (25_31.35) co dac diem chung la khoang cach gitfa do chay va 
do dong dac ldn, do nh6t ttfdng doi cao, thich hdp de dieu che thuoc dat co 
cac dtfdc chat kho phan tan can phai khuay tron lau.

+ Witepsol S(52_55_58) co dac diem chung la do chay ttfdng doi thap, khi 
chay co do nh6t ttfdng doi cao thich hdp de dieu che thuoc dat co chiia dtfdc 
chat co ty trong 16n, de lang khi do khuon.

+ Witepsol E(75_76_79_85) co dac diem chung la co nhiet do nong chay cao, 
thfch hdp de dieu che thuoc dat ve mua nong, thuoc dat co chtfa dtfdc chat 
lam ha nhiet do nong chay cua ta dtfdc va thuoc dat can han che tac dung 
tai cho.

3.2. Cac ta dtfdc than ntfdc hod tan trong niem dich de gidi phong 
dtfdc chat:

3.2.1. Cac keo than ntfdc co nguon goc ttf nhien:

+ Ta dtfqJc gelatin glycerin: Theo Dtfdc dien Viet Nam 1; ta dtfdc 
gelatin glycerin co thanh phan nhtf sau:

111



Gelatin: lOg
Glycerin: 60g
Nude: 30g

Cach dieu che: Thai nho gelatin ngam vao nu6c cho trUdng nd. Dun 
nong cach thuy glycerin len 55-60°C, do gelatin da ngam d tren vao khuay 
cho tan hoan toan, loc nhanh qua gac.

Khi dieu che ta dUdc gelatin glycerin can luu y:
-  Khong dun hdn hdp qua 60°C vi anh hudng tdi kha nang tao gel 

cua gelatin.
-  Chi dieu che ta dUdc nay khi dung ngay hoac chi dung trong mot 

vai ngay, neu de lau hdn phai cho them chat bao quan chong nam moc 
thfch hdp nhu nipagin, nipasol vdi ty le 0 ,1-0,2% , hoac clometaxileol
0,1%...

-  Ty le gelatin glycerin va nUdc co the thay doi chut ft cho phu hdp 
vdi tfnh chat cua dUdc chat va dieu kien khf hau khac nhau.

-  De dieu che nhanh, giam bdt thdi gian ngam trUdng nd vdi nude, 
dong thdi tranh mot so" tudng ky co the xay ra, mot so nUdc da thay the 
gelatin bang san pham thuy phan khong hoan toan cua no Pharmagel A 
va Pharmagel B.

-  Pharmagel A la san pham thuy phan gelatin bing acid, mang dien 
tfch (+) dung trong trUdng hdp thuoc dat chiia dUdc chat co tfnh cation 
(acid boric, muoi amoni)

-  Pharmagel B la san pham thuy phan gelatin bing kiem, mang dien 
tfch (-) dung trong trUdng hdp thuoc dat chtia dUdc chat co tfnh anion 
(ichtyol, colacgol...).

+ Ta dUdc thach:

Thach thUdng dung vdi nong do 2% trong hon hdp bing phan glyerin 
va nUdc de lam ta dUdc thuoc trting. Ta dUdc nay chi ben d moi trUdng 
trung tfnh hoac hdi kiem. So vdi ta dUdc gelatin ta dUdc thach cd do ben cd 
hoc kem hdn, che vdi ta dUdc thach vien thuoc de bi vd.

3.2.2. Cac keo than ntfdc co nguon goc tong hop:

Chat thong dung nhat trong keo than nUdc cd nguon goc tong hdp la 
ta dUdc polyetylenglycol (PEG). De lam ta dUdc thuoc dat ngUdi ta hay 
dung hon hdp cac PEG d the mem va rin  de hon hdp thu dUdc co do chay 
trong khoang 45-55°C.

Cac ta dUdc PEG cd Uu diem:

-  Cd nhiet do nong chay cao hdn than nhiet nen vien thuoc cd do ben 
cd hoc cao hdn so vdi vien thudc che tti ta dUdc beo chay long d than nhiet. 
Vi vay PEG la ta dUdc thfch hdp vdi dieu kien khf hau nhiet ddi. ^
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-  Thich hdp de dieu che thuoc dat co chtia cac dude chat it tan trong nUdc.

Tuy nhien ta dude PEG cung co nhting nhUdc diem:

-  Do do cting cua vien thuoc ldn nen thudng gay dau neu cho dat bi ton 
thudng, cho nen khong dung de che thuoc dan chtia tri hau mon, ro hau mon.

-  Co tinh hao am cho nen khi htit niem dich thudng kich thich nhu dong 
vi vay neu thdi gian hoa tan qua dai thi vien thuoc co the bi day ra ngoai.

Co the sti dung mot trong cac hon hdp sau day lam ta dUdc thuoc dat:
Hon hdp 1: Polyetylenglycol 1000 96%

Polyetylenglycol 4000 4%
Hon hdp nay co do chay tudng doi thap nen hoa tan tUdng doi nhanh 

trong niem dich de giai phong dUdc chat, thich hdp de dieu che thuoc dan 
nhim gay tac dung chung tren cd the hoac thuoc dan co ludng ldn cac 
dUdc chat d dang bot.

Hdn hdp 2: Polyetylenglycol 1000 75%
Polyetylenglycol 4000 25%

Hdn hdp nay cd do chay va do cting cao hdn hdn hdp 1, dting thich 
hdp trong trUdng hdp thuoc dat can giai phong dUdc chat tti tti, hoac thuoc 
dat cd chtia dUdc chat d the long.

Hdn hdp 3: Polyetylenglycol 1540 30%
Polyetylenglycol 6000 50%
Nude 20%

Hdn hdp nay thich hdp de dieu che thuoc dat cd cac dUdc chat de tan 
trong nUdc.

3.3. Cac ta dUOc nhu hod:

Cac ta dUdc nhu hoa thudng la mot chat hoac hdn hdp cac chat cd 
kha nang nhu hoa manh, khi dat vao cac hoc tu nhien cua cd the thi vtia 
cd kha nang hut niem dich vtia cd kha nang chay long de giai phong dUdc 
chat. Tuy nhien de dam bao giai phong dUdc chat mot cach chac chan 
ngUdi ta chi sti dung cac chat nhu hoa cd nhiet do nong chay thap hdn 
than nhiet.

Nhin chung cac ta dUdc nhu hoa cd the chat gan giong cac ta dUdc 
beo. De che thuoc dat nham gay tac dung tai chd thudng dung ta dUdc nhu 
hoa tao kieu nhu tUdng N/D. De che thuoc dat gay tac dung toan than 
dung ta dUdc nhu tUdng kieu D/N. Vdi ta dUdc nay sau khi dUdc giai 
phong dUdc chat se khuech tan de dang vao niem dich tham nhanh qua 
niem mac vao he tuan hoan chung.

Cac ta dUdc nhu hoa cd Uu diem:

-  Giai phong dUdc chat nhanh.
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-  Sau khi dUdc giai phong dUdc chat tiep xuc nhanh vdi niem mac de 
phat huy tac dung tai cho hoac tac dung chung tren toan than.

Mot so' ta dUdc nhu hoa hay dung de dieu che thuoc dat.
+ Monolen (hay propylenglycol monostearat)
La chat ran, trdn min giong bd cacao, nhung co do ben cd hoc cao 

hdn, chay d 36°-37°C.
Uu diem:
-  Thfch hdp vdi nhieu loai dUdc chat hay dUdc dung de dieu che 

thuoc dat.
-  Khong co tac dung dUdc ly rieng va diu v6i niem mac ndi dat.
-  Ben viing trong qua trinh bao quan
-  De do khuon va de loc khuon
-  Co the dung mot minh hoac phoi hdp vdi nhieu ta dUdc khac de 

dieu chinh the chat

+ Tween 61 (Polyetylenglycol 4-Sorbitan monostearat)

La chat ran, mau trang hdi nga giong bd cacao nhung khong trdn 
nhdn nhu cacao. Chay d 35-37°C, co nhieu Uu diem giong monolin nhung 
la chat nhu hoa tao kieu nhu tUdng D/N.

De lam ta dUdc thuoc dat, tuy trUdng hdp co the dung mot minh hoac 
phoi hdp vdi cac chat nhu hoa khac, vf du co the dung cac hon hdp sau:

Tween 61 60 phan
Tween 60 40 phan

hoac

Tween 61 90 phan
Glycerin monostearat 40 phan

hoac

Tween 61
Dau lac hydrogen hoa

Cac thanh phan ta dUdc tren co nhiet do nong chay 35-37°C, co the 
phoi hdp vdi nhieu loai dUdc chat, dam bao chay hoac ra nhanh. giai 
phong dUdc chat tot.
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Ngoai cac thanh phan tren cung co the sii dung cac ta dUdc nhu hoa sau: 
Acid stearic 4 phan
Natri stearat 1 phan

Hoac
Glycerin monostearat 9 phan
Polyetylenglycol 400 monostearat 1 phan

III. KY THUAT DIEU CHE

Co 3 phudng phap dung de dieu che thuoc dat
-  Phudng phap dun chay do khuon
-  Phudng phap nan
-  Phudng phap ep khuon
Trong 3 phudng phap tren phudng phap dun chay do khuon la thong 

dung nhat, dUdc ap dung d ca quy mo bao che nho va quy mo cong nghiep. 
Vi de cd gidi hoa va tu dong hoa nen phudng phap nay dUdc sii dung rong 
rai d tat ca cac nude tren the gidi. Phudng phap nan va phudng phap ep 
khuon ft pho bien va chi dUdc ap dung d quy md bao che nho.

1. Phtfcfng phap dun chay do khuon

Phudng phap dun chay do’ khuon dUdc thUc hien theo hai giai doan
1. Chuan bi dung cu va nguyen phu lieu

2. Phoi hdp dUdc chat vao ta dUdc va do khuon

1.1. Chuan bi dung cu vd nguyen phu lieu:

Dung cu: C) quy md bao che nho thudng sii dung cac dung cu sau:
-  Dao bing thep khong gi, ban mai hoac coi chay sii de lam vun ta 

dUdc va lam min dUdc chat.

-  Bat sii hoac bat men de dun chay cach thuy ta dUdc va phoi hdp 
dUdc chat vao ta dUdc trUdc khi do khuon.

-  Cac loai khuon bang kim loai: Dong, nhom hoac thep khong gi cd 
hinh vien thfch hdp, cd the thao lip de dang de lay vien thuoc ra khoi khuon.

C) quy md cong nghiep ngUdi ta dieu che thuoc dat bing nhiing may 
tU dong (Hinh 4) dan va ep khuon bing chat deo hoac giay thiec cd trang 
plypropylen, sau do rot khoi thudc da dun chay vao khuon bing nhutng 
bdm chfnh xac, han km khuon va lam lanh, cuoi cung in nhan tren vien 
thuoc va cat thanh tilng vi chiia 4, 6, 8... vien thuoc.

De dam bao ve sinh vd khuan cac dung cu trong bao che phai sach, kho 
va dUdc tiet khuan bing cac phudng phap thfch hdp: Say d 140 - 160°C
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trong thdi gian 2 gid vdi cac dung cu bing kim loai, thuy tinh, sii... hoac 
lau bing bong con vdi cac dung cu bing chat deo. Vdi khuon thuoc thi sau 
khi riia sach va tiet khuan, phai dUdc bdi trdn trudc khi do khuon. Neu 
thuoc dat dieu che bing ta dUdc beo thi phai bdi trdn khuon bing dung 
dich xa phong trong con, neu dieu che bing ta dUdc than nUdc thi phai bdi 
trdn khuon bing diu parafin.

Hinh 8.3. Khuon thudc dan

Nguyen lieu

-  Khi tinh toan nguyen phu lieu de dam bao thu dUdc dung so lUdng 
vien thuoc can dieu che thi phai tinh du 10% de trii hao phan dinh dung cu:

Vi du: Muon dieu che 10 vien thuoc dat bing phudng phap dun chay 
do’ khuon phai tinh lildng dUdc chat va ta dUdc cho 11 vien.

-  TrUdng hdp dUdc chat va ta dUdc cd ty trong khac nhau va lUdng 
dUdc chat trong mot vien ldn hdn 0,05g de bao dam moi vien thuoc chua 
dung lildng chat yeu cau thi phai dUa vao he so thay the cua dUdc chat vdi 
ta dUdc de tinh chinh xac lildng ta dUdc can lay.

NgUdi ta qui Udc goi he so thay the thuan (HSTT thuan) cua dUdc 
chat vdi ta dUdc la E va he so thay the nghich (HSTT nghich) la F.

-  HSTT thuan (E) cua mot dude chat vdi ta dUdc la lildng dUdc chat 
thay the dUdc 1 gam ta dUdc ve mat the tich khi do’ khuon. Hay ndi mot 
cach khac HSTT thuan cua 1 dUdc chat vdi 1 ta dUdc la lUdng dUdc chat cd 
the tich bing the tich cua 1 gam ta dUdc do.

-  HSTT nghich (F=l/E) la lUdng ta dUdc cd the tich bing the tich cua
1 gam dUdc chat.

HSTT cua cac dUdc chat doi vdi bd cacao da dUdc tinh sin  va ghi thanh 
bang, chung ta chi viec tra bang va tinh lUdng ta dUdc can lay (bang 1).
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Vf du cach tfnh nguyen phu lieu cho ddn thuoc sau: 
Rp: Decmatol 0,15g

Ichtyol 0,15g
Bd cacao vd 3,00g
M.F. Sup D.t.d N°10

Hinh 8.4. May "Sevac 200S" tti dong do khuon vd dong goi thudc dan

1. Giay nhom cd trdn Polypropylen 2-3. Bo phan tao khuon

4-5 Bo phan ddn khuon 6. Bdm rot thudc vao khuon

7. Thiing chtia hon hdp dtidc chat vd ta dtidc; 8. Hdn kin khuon 

9. Lam lanh vd in nhdn 10-11. Cdt thanh vi thudc
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Ddn thuoc tren cho lildng dUdc chat va ta dUdc cua mot vien yeu c&u 
dieu che 10 vien nhu vay:

Khuon thuoc 3gam co nghia la khuon chiia dUdc 3 gam bd cacao 
khong co dUdc chat, nhung d day khoi lUdng rieng cua bd cacao va dUdc 
chat khac nhau, bd cacao co khoi lildng rieng d= 0,95 con decmatol co khoi 
lUdng rieng d=2,6. Van de dat ra la phai tinh xem lUdng ichtyol va 
decmatol da thay the dUdc bao nhieu bd cacao de tinh chinh xac lUdng bd 
cacao can lay.

De thu dUdc du 10 vien thuoc ta phai tinh nguyen lieu du 10% co 
nghia la tinh nguyen phu lieu cho 11 vien

LUdng decmatol can lay: 0,15 x 11 = l,65g

LUdng ichtyol can lay: 0,15x11 = l,65g
Chung ta phai tinh xem lildng bd cacao can lay la bao nhieu

Tra bang chung ta biet:
HSTT cua decmatol vdi bd cacao E=2,7 va F=0,37 
HSTT cua ichtyol vdi bd cacao E = 1,1 va F=0,90

Bang 1. He sd thay the cua mot sd dtfOc chat vdi ta dittic ba cacao 
hoac cac ta diiOc beo co d=0,95

So
T
T

Ten difcfc chat He so thay the
E F

1 Anlgin 1,27 0,79
2 Anestesin 1,33 0,75
3 Antipirin 1,25 0,80
4 Acid boric 1,50 0,66
5 Acid benzoic 1,50 0,66
6 Acid galic 2,00 0,50
7 Acid salicylic 1,30 0,77
8 Acid tanic 1,60 0,63
9 Bitmut carbonat 4,50 0,22

10 Bitmut salicylat 4,50 0,22
11 Bitmut galat basic 2,70 0,37
12 Bitmut nitrat basic 6,00 0,16
13 Bom peru 1,10 0,91
14 Cao benladon 1,30 0,77
15 Cao opi 1,40 0,70
16 Chi acetat 2,50 0,40

118



17 Cloral hydrat 1,50 0,67
18 Cocain hydroclorid 1,30 0,77
19 Codein hydroclorid 1,50 0,67
20 Euphylin 1,10 0,91
21 Papaverin hydroclorid 1,59 0,63
22 Phenobarbital 1,20 0,83
23 Phenol 0,90 1,1
24 Iodoform 4,00 0,25
25 Kali clorid 4,50 0,22
26 Kali bromid 1,00 1,00
27 Kem oxid 4,00 0,25
28 Kem sulfat 2,80 0,35
29 Quinin sulfat 1,00 1,00
30 Luu huynh ket tua 1,60 0,62
31 Mentol 0,70 1,40
32 Morfin hidroclorid 1,60 0,62
33 Natri bromid 2,30 0,43
34 Procain hydroclorid 1,20 0,83
35 Resocxin 1,40 0,71
36 Santonin 1,30 0,77
37 Sulfanilamid 1,70 0,60
38 Sulffathiazon 1,60 0,62
39 Theobromin 1,40 0,71
40 Theophylin 1,23 0,81

Dua vao HSTT cua cac dUdc chat vdi bd cacao de tfnh chfnh xac 
lUdng bd cacao can lay de dieu che ddn thuoc tren.

Co hai cach tfnh nhu sau:
+ Cach thii nhat dua vao HSTT thuan E
Nhu da tra bang HSTT d tren
Co nghia la 2,7gam decmatol thay the dUdc 1 gam bd cacao khi do 

khuon. Vay 1,65 gam decmatol thay the dUdc x gam bd cacao khi do 
khuon.

x = i ^ U 0,6g
2,7 S

Tudng tu nhu vay 1,1 gam ichtyol thay the dUdc 1 gam bd cacao
L,65 gam ichtyol thay the dUdc y gam bd cacao 

1,65.1
y — mls*
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Vay lildng bd cacao can lay la: 3^.11 -  (0,6 + 1,5) = 30,9 gam 
+ Cach thU hai dila vao HSTT nghich F:
Nhu da tra bang HSTT d tren
Co nghia la 1 gam decmatol thay the dildc 0,36 gam bd cacao khi do 

khuon, vay 1,65 gam decmatol thay the dUdc x gam bd cacao khi do khuon.

1.65.0.36
y = ------ -------~ 0,6g

Tudng tu nhu vay 1,1 gam ichtyol thay the dUdc 0,90 gam bd cacao 
1,65 gam ichtyol thay the dUdc y gam bd cacao

1.65.0.90 ,
y = ------ -------~ l,5g

Vay lUdng bd cacao can lay la:

3.11-(0,6+l,5)=30,9 gam.

NgUdi ta chi tinh san HSTT cua cac dUdc chat vdi bd cacao. Khi da 
biet HSTT cua 1 dUdc chat cua bd cacao ta co the tfnh dUdc HSTT cua 
dUdc chat do vdi cac ta dUdc khac theo bieu thUc sau:

d lEn = E, X 12 _ 1 d
2

E2 la HSTT cua dUdc chat vdi ta dUdc khac 
Ej la HSTT cua dUdc chat do vdi bd cacao 
dj la khoi lUdng rieng cua bd cacao 
d2 la khoi lUdng rieng cua ta dUdc khac

Vf du: Biet HSTT cua decmatol vdi bd cacao la E=2,7 ta cd the tfnh 
dUdc HSTT cua decmatol vdi ta dUdc gelatin glycerin biet ring khoi lUdng 
rieng cua bd cacao d=0,95 va khoi lUdng rieng cua ta dUdc gelatin glvcerin 
la d= 1,15.



o

1.2.1. Phoi hdp dtfdc chat vao ta dtfdc:

De phoi hop dUdc chat vao ta dUdc can phai dua vao tinh chat cua 
dUOc chat va ta dUOc ma sii dung rieng re hoac ket hop cac phUOng phap 
hoa tan, tron deu don gian hoac tron deu nhu hoa.

+ Doi vdi ta dUOc beo va ta dUOc nhu hoa thudng gap 4 trUdng hdp sau:

-  TfUdng hdp trong thanh phan thuoc dat co cac dUdc chat de tan 
trong ta dUOc (cloral hydrat, anestesin...) hoa tan dude chat trong mot 
phan ta dUdc da dun chay cach thuy, tron vdi phan ta dUdc con lai cho 
chay deu.

-  TrUdng hop trong thanh phan thuoc dat co cac dUOc chat 6 the long 
phan cUc hoac de tan trong dung moi trd phan cUc (cac loai bac keo, 
novocain hydrochlorid -) Hoa tan dUdc chat trong mot lUdng toi thieu 
dung moi tro phan cUc, sau do nhu hoa dung dich do vao ta dUOc da dUdc 
dun chay cach thuy. Neu nhu ta dUdc khong co kha nang nhu hoa thi phai 
thay mot phan ta dUOc b&ng chat nhu hoa thfch hdp (cholesterol, alcol 
cetylic hoac lanolin khan nUdc...).

-  TrUdng hdp thuoc dat chiia cac dUOc chat khong tan trong ta dUOc, 
cung khong tan trong nUdc (sulfamid, paracetamol, indometacin...): 
Nghien dUdc chat thanh bot min, them mot phan ta dUdc con lai, cho hon 
hdp tren vao tron deu.

-  TrUdng hdp thuoc dat co thanh phan dUOc chat phtic tap, thi phai 
ket hdp mot cach hdp ly cac phUdng phap hoa tan, nhu hoa va tron deu 
ddn gian de phoi hdp dUdc chat vao ta dUdc roi do khuon.

+ Doi vdi ta dUdc than nUdc (ta dUdc gelatin glycerin...) ta cung gap 
cac trUdng hdp tUdng tu nhu tren.

-  TrUdng hdp thuoc dat trong thanh phan co cac dUdc chat de tan 
trong nu6c (cao benladon, penicillin...). Hoa tan dUdc chat trong mot 
lUdng toi thieu nUdc hoac glycerin roi phoi hdp vao ta dUdc mdi dieu che d 
gan nhiet do dong dac.

-  TrUOng hdp trong thanh phan co cac dUOc chat khong tan trong 
dung moi trd khong phan cUc (progesterron, vitamin D2...):Hoa tan dUdc 
chat vao mot lUdng toi thieu dau thUc vat sau do tron deu nhu hoa vao 
hon hdp ta dUdc m6i dieu che d gan nhiet do dong dac.

-  TrUdng hdp trong thanh phan co cac dUOc chat khong tan trong nu6c 
cung khong tan trong dau (cloramphenicol, sulfatazon...): Nghien nho dUdc 
chat trong col, them mot phan glycerin hoac nUdc nghien thanh bot nhao min, 
sau phoi hdp vao ta dUdc mdi dieu che d gan nhiet do dong dac tron deu.

1.2 Phoi hop dtfdc chat vao ta ditgc vd do khuon:
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-  TrUdng hdp thuoc dat co thanh phan dUdc chat phtic tap ta phai 
phoi hop mot cach hdp ly cac phudng phap hoa tan, tron deu don gian va 
nhu hoa de phoi hop dUOc chat vao ta dUdc roi do khuon.

1.2.2. Do khuon:

Sau khi phoi hdp dUdc chat vao ta dUOc, phai chd khoi thuoc nguoi 
den gan nhiet do dong dac m6i do vao khuon da dUOc tiet khuan va boi 
trdn. V6i ta dUdc bd cacao thudng do khuon cl khoang 27-28°C, v6i ta dUOc 
gelatin glycerin thudng do khuon 6 37-38°C.

Phai do nhanh va lien tuc de tranh hien tudng tao ngan tren vien 
thuoc va phai do sao cho khoi thuoc cao hdn be mat khuon 1-2mm, de khi 
thuoc dong r&n, vien thuoc khong bi lom day.

Sau khi do, khuon phai dUdc de d ndi mat 5-10°C chd cho thuoc dong 
ran hoan toan, dung dao gat phan thuoc thtia cl tren, thao khuon de lay 
vien thuoc ra ngoai.

1.2.3. Mot sovi du ve thudc dat dieu che bangphitOng phap dun chay do khuon:

a. Td ditgc than dau 
+ DUOc chat tan trong ta dUdc 
Rp: Cloral hydrat 0,5g 

Bd cacao vd 2,00g
M.F. Sup. D.t.d N°10 

HSTT cua cloral hydrat E = 1,5
Cloral hydrat tan trong bd cacao, d nong do 25% se co tUdng ky tao 

hon hdp chay long lam cho vien thuoc mem khong dam bao do ben cd hoc, 
do vay can khac phuc:

-  Thay khuon dan 3 gam de giam ty le cloral hydrat
-  Thay 3% bd cacao bang sap ong de tang do cting cua vien thuoc. 

Tfnh nguyen phu lieu du 10%.
Cloral hydrat can: 0,5.11 = 5,5g

1,5 cloral hydrat thay the dUdc 1 gam bd cacao khi do khuon 
5,5g cloral hydrat thay the dUdc x gam bd cacao

x - ^ . 3 , 6 *
1,5 8

LUdng bd cacao can:

3.11 - 3,6 = 29,4gam 
Thay 1 gam cacao bang sap ong

122



Dieu che:
-  Dun chay cach thuy sap ong va 1/3 lUdng bd cacao.
-  Cho cloral hydrat vao de hoa tan.
-  Cho bo cacao con lai vao tron cho chay deu, de nguoi den gan nhiet 

do dong dac thi do khuon.
+ DUdc chat tan trong nu6c:

Rp: Colacgon 0,2g
Bo cacao vd 2,00g
M.F. Sup. D.t.d NolO

Colacgon la loai bac keo de tan trong nU6c, do do phai phoi hdp dung 
dich dUdc chat vao ta dUdc bang phudng phap tron deu nhu hoa. Bd cacao 
khong co kha nang nhu hoa vi the phai thay 10% bd cacao bang lanolin 
khan nu6c de lam chat nhu hoa.

Tfnh nguyen phu lieu:
Thay 10% bd cacao bang lanolin khan nUdc

Thay 5% bd cacao bang sap ong de tang do cting cua vien thuoc
Dieu che:
-  Hoa tan colacgon vao nude
-  Cho lanolin khan nUdc vao tron deu de hut dung dich tren. .
-  Cho mot phan bd cacao da lam nho vao tron deu
-  Dun chay cach thuy sap ong va bd cacao con lai, cho hon hdp tren 

vao tron cho chay deu, de nguoi den gan nhiet do dong dac thi do khuon
+ DUdc chat khong tan:

Rp: Paracetamol 0,25g
Bd cacao vd 2,00g
M.F.Sup. D.t.d N°10

Paracetamol khong tan trong nUdc va cung khong tan trong cacao, vi 
the phai phoi hdp vao bo cacao bang phudng phap tron deu ddn gian.

a. Tinh ditOc chat va td diCQc:
Dieu che:
-  Nghien min paracetamol trong coi.
-  Cho mot phan bd cacao con lai d t° < 36°C
-  Cho hon hdp tren vao tron cho chay deu.
-  De nguoi den gan nhiet do dong dac thi do khuon.
+ Thanh phan dUdc chat phtic tap
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Rp: Decmatol 0,20g
Anestesin 0,01g
Novocain hydrocloric 0,04g
Dung dich andrenalin 2%o II giot
Bo cacao vd 2,00g

M.F.Sup. D.t.d N°10
Decmatol khong tan trong nu6c va cung khong tan trong cacao; sU 

dung phUOng phap tron deu dOn gian.

Anestesin tan trong bo cacao; sii dung phUOng phap hoa tan
Novocain tan trong dung dich adrenalin; sii dung phudng phap nhu hoa.
Vi cacao khong co kha nang nhu hoa cac chat long phan cUc cho nen 

phai thay 10% bo cacao bang lanolin khan nUdc de lam chat nhu hoa.

Thay 3% bd cacao bang sap ong de tang do ciing cua vien thuoc.
Dieu che:
-  Nghien nho novocain trong coi.

9

-  Cho dung dich adrenalin vao de hoa tan novocain
-  Cho lanolin khan nu6c vao tron deu de hut dung dich tren
-  Them mot phan bo cacao da lam nho va decmatol vao tron deu.
-  Dun chay cach thuy sap ong va bd cacao con lai.
-  Cho anestesin vao de hoa tan.
-  Cho hon hop tren vao tron deu
-  De nguoi den gan nhiet do dong dac thi do khuon.

b. Td ditdc than niidc:
+ DUdc chat tan trong nUdc:

Rp: Penicillin 10.000IU
Ta dUdc gelatin glycerin vd 1 vien
M.F.ovul. D.t.d N°10

Penicillin tan trong nU6c vi vay phai phoi hdp vao ta dUdc bang 
phudng phap hoa tan.

Tfnh nguyen phu lieu

Dieu che:
-  Hoa tan penicillin vao khoang 2ml nUdc cat.
-  Dieu che ta dUdc gelatin glycerin de nguoi den khoang 40°C.
-  Cho dung dich penicillin vao tron deu roi do khuon
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+ Dude chat tan trong dau:
Rp: Progesteron 0.002g

Ta dtfdc gelatin glycerin vd 1 vien 
M.F.ovul. D.t.d N°10

Progesteron tan trong dau vi vay phai hoa tan progesteron vao mot 
ltfdng toi thieu dau thtfc vat sau do nhu hoa dau vao ta dtfdc mdi dieu che.

Tfnh nguyen phu lieu
Dieu che
-  Hoa tan progesteron trong mot ltfdng toi thieu dau thtfc vat.
-  Dieu che ta dtfdc gelatin glycerin de nguoi den khoang 40°C.
-  Cho dung dich tren vao tron deu roi do khuon.
+ Dtfdc chat khong tan:
Rp: Cloramphenicol 0,25g

Sulfatazon 0,25g
Ta dtfdc gelatin glycerin vd 1 vien 
M.F.ovul. D.t.d N°10

Cloramphenicol va sulfatazon khong tan trong nu6c va cung khong 
tan trong dau vi vay phai phoi hdp vao ta dtfdc bang cach tron deu don 
gian. Tfnh ltfdng dUdc chat va ta dtfdc.

Dieu che:
-  Nghien nho cloramphenicol va sulfatazon trong coi, tron thanh 

bot kep.
-  Cho dong ltfdng glycerin vao tron thanh bot nhao min.
-  Dieu che ta dtfdc gelatin glycerin de nguoi den khoang 40°C.
-  Cho hon hdp tren vao tron deu roi do vao khuon
+ Dtfdc chat co ttfdng ki vdi ta dtfdc

Rp: Tanin 3g
Gelatin lOg
Glycerin 60g
Ntfdc 30g
M.F. ovul. D.t.d N°10

Ddn thuoc cho dtfdc chat va ta dtfdc de che thanh 10 vien thuoc.
Ddn nay co ttfdng ki do tanin tao tanat gelatin khong tan trong ntfdc 

d nhiet do thtfdng do vay phai biet cach khac phuc.

-  Cach thtf nhat: Cho acid tactric hoac natri borat vdi ty le 0 ,lg  cho 1 
vien de ngan phan tfng tao tanat gelatin.
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Dieu che:
-  Hoa tan tanin vao ntfdc.

-  Cho gelatin da lam nho vao dung dich tren ngam cho t6i khi 
gelatin trUdng nd hoan toan.

-  Dun nong glycerin len 60°C, cho acid tactric hoac natri borat vao 
hoa tan.

-  Cho gelatin da ngam b tren vao tron deu, duy tri b nhiet do 60°C, 
khuay cho den khi tan hoan toan.

-  De nguoi den gan nhiet do dong dac roi do khuon.

Cach nay dung moi trUdng acid de ngan phan ting tao tanat gelatin, 
nhung moi trUdng acid lai lam cho thuoc co nhtfdc diem kich ting niem 
mac ndi dat.

-  Cach thti hai: Dung nhiet do cao de hoa tan tanat gelatin.

Dieu che nhu sau:
-Hoa tan tanin vao nU6c.

-  Cho gelatin da lam nho vao ngam cho tdi khi gelatin trUdng net 
hoan toan.

-  Dun nong glycerin len khoang 60°C, cho gelatin da ngam d tren 
vao tron deu, tiep tuc dun nong den 105°C khuay tron lien tuc cho t6i khi 
gelatin tan hoan toan.

-  De nguoi den gan nhiet do dong dac thi do khuon.

Cach dieu che nay can phai chu y: Dun trtfc tiep va khuay tron lien 
tuc de hoa tan tanat gelatin mot cach nhanh chong.

Khong dun qua lau vi d nhiet do cao gelatin bi thuy phan c&t mach la 
cho vien thuoc bi mem.

-  Cach thti ba: Thay ta dtfdc gelatin bang ta dtfdc thach

Rp: Tanin 3g

Thach 2g

Glycerin 50g

Ntfdc 48g 
M.F.ovul. D.t.d p.a.eq N°10

Dieu che:

-  Hoa tan tanin vao ntfdc

-  Ngam thach vao dung dich tren cho tdi khi trUdng nd hoan toan
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-  Dun nong de hoa tan
-  Cho glycerin vao tron deu, de nguoi den gan nhiet do dong dac thi 

do khuon.

2. Phtfdng phap nan

Phudng phap nan la phudng phap rat ddn gian dtfdc sti dung de dieu 
che thuoc dat trong dieu kien khong co trang thiet bi day du hoac trong 
trUdng hdp dUdc chat khong ben d nhiet do cao.

Cach tien hanh nhu sau:

-  Nghien dtfdc chat thanh bot min, tron thanh bot kep.

-  Them dan tting phan ta dtfdc tron deu.

-  Tiep tuc nghien va len ky cho den khi dUdc khoi thuoc deo dai.

-  Dung thtfdc bet, va ban chia vien lan thanh dua vien hinh tru.

-  Dting dao chia thanh cac phan bang nhau, stia thanh hinh vien 
phu hdp vao ndi dat.

Phudng phap nan co tfu diem:

-  Ky thuat bao che ddn gian

-  Khong can dung cu phtic tap 
Nhtfng co nhtfdc diem:

-  Chi dieu che dUdc vdi cac ta dtfdc beo.

-  Vien thuoc khong dep.

-  Khong dam bao ve sinh vo khuan.

-  Chi dieu che dtfdc mot so' ltfdng nho vien thuoc.

3. Phtfdng phap ep khuon

Ve nguyen tac phtfdng phap nay phai che khoi thuoc giong nhtf 
phtfdng phap nan, sau cho khoi thuoc vao nhting thiet bi kieu pit tong ep 
khoi thuoc vao cac khuon co hinh thu va kich thudc phu hdp vdi ndi dat 
(Hinh 5).

PhUdng phap ep khuon cho vien thuoc co hinh thtic dep hdn vdi 
phtfdng phap nan nhtfng cung co nhtfdc diem nhtf phtfdng phap nan, cho 
nen phtfdng phap nay cung it dtfdc sti dung.
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Hinh 8.5. Thiet bi ep khuon thudc dat
1. Than may
2. Pit tong
3. Nap day
4. Khuon thuoc

IV. DONG GOI VA BAO QUAN THUOC DAT

C) quy mo pha che nho (phong bao che benh vien, ctia hang...) thuoc 
dUdc dong goi rieng ttfng vien bang giay chong am (giay bong kinh hoac giay 
thiec...), dung trong lo rong mieng nut km hoac trong hop giay cting co ngan 
rieng.

C) quy mo cong nghiep thuoc dtfdc dtfng trong nhting vi dong thdi la 
khuon bang chat deo co in ten thuoc, moi vi chtia 4,6 hoac 8 vien thuoc. 
Cac vi thuoc dtfdc dat trong hop giay cting.

Thuoc dtfdc bao quan ndi kho, mat, nhiet do < 30°C.

V. KIEM TRA CHAT LLfdNG THUOC DAT

NgUdi ta thtfdng kiem tra chat ltfdng thuoc dat theo cac tieu chuan sau:

1. Cam quan

Hinh thu, kfch thtfdc, do dong nhat.

2. Do dong deu khoi ltfdng

Khoi ltfdng cua ttfng vien va sai so" ve khoi ltfdng moi vien so vdi khoi 
ltfdng trung binh.

3. Kiem tra do tan ra

Dtfdc dien Viet Nam II quy dinh thti do tan ra thuoc dat nhtf sau



Hinh 8.6. Dung cu thii do tan ra cua thudc

Dung cu thu la mot ong bang thuy tinh hoac chat deo trong suot co 
be day thich hdp dtfdng kinh trong 52mm, cao 60mm, ben trong co 2 tam 
kim loai khong gi, hinh tron dtfdng kinh 50mm, dat cach nhau 30mm, moi 
tam due 39 lo, dudng kinh moi lo 4mm.

Thi nghiem dUdc tien hanh vdi 3 ong nhu vay, moi ong chtfa mot vien 
thuoc va dtfdc gan vao mot que khuay thang dtfng cd the quay vdi toe do 
rat cham. Tat ca 3 ong dtfdc dat trong mot cdi thuy tinh dtfng 4 lit ntfdc d 
37°C sao cho ong thtf ngap sau trong ntfdc 90mm, ctf 10 phut thi quay 
chuyen cho trong ntfdc mot lan mot goc 180°C.

Doc thdi gian khi vien thuoc da tan hoac bien dang hoan toan. Dtfdc 
dien Viet Nam qui dinh do tan ra cua thuoc che vdi ta dUdc beo phai nho 
hdn 30 phut va vdi ta dtfdc than ntfdc phai nho hdn 60 phut.

4. Dinh lifting diitic chat trong mot vien

Chiet dUdc chat va dinh ltfdng bang cac phtfdng phap thich hdp, ty le 
dtfdc chat trong ttfng vien phai dat qui dinh theo ttfng chuyen luan cu the.

5. Xac dinh kha nang giai phong dtftic chat

Trong nghien ctfu cac dang thuoc dat, nhat la cac thuoc dan ngtfdi ta 
thtfdng chu y nhieu den kha nang giai phong dUdc chat vi do la nhtfng 
thong so quan trong lien quan tdi sinh kha dung cua thuoc.

Vdi mong muon thu dtfdc nhtfng ket qua tUdng xtfng vdi tac dung cua 
thuoc ngtfdi ta da xay dtfng nhtfng mo hinh thi nghiem co cac dieu kien 
thi nghiem gan giong vdi dieu kien cua cd the.
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5.1. Phtfdng phap hod tan trtfc tiep:

Moi vien thuoc dat trong binh thuy tinh nho co sin 10ml nu6c cat d 
t° 37°C±0,5°C. Ctf sau khoang cach 10 phut, lay ra mot binh lam lanh 
bang nUdc da, loc va xac dinh nong do dtfdc chat trong nude.

Phtfdng phap nay cho cac ket qua co y nghia dinh hudng sd bo.

5.2. Phtfdng phap khuech tan qua mang ban thdm:

Thi nghiem dtfdc thiet ke theo nguyen tic  sau:
Dtfdc chat dtfdc khuech tan ttf mot pha long chtfa vien thuoc d 37°C 

qua mot mang ban tham sang mot pha long khac chua co dtfdc chat d cung 
nhiet do.

Pha long thi nghiem thtfdng dung ntfdc cat hoac he dem cd pH=7
Nhiet do thi nghiem dtfdc duy tri d 37°C±0,5°C.
Stf tuan hoan cua ntfdc dtfdc thtfc hien bdi mot que khuay, may khuay 

ttf hoac mot bdm ntfdc rat nho cd ltfu ltfdng tuan hoan 50ml trong 1 phut.
Kha nang giai phong dtfdc chat dtfdc xac dinh bang ltfdng dtfdc chat dtfdc 

khuech tan qua mang d cac thdi diem cach nhau 30 phut va keo dai 240 phut.
Phudng phap khuech tan qua mang ban tham xay ra theo cd che 

khuech tan thu dong giong nhu stf hap thu dtfdc chat qua niem mac trtfc 
trang, va ket qua thu dtfdc cung gan giong vdi kha nang hap thu qua niem 
mac trtfc trang.

6. Nhtfng nghien ctfu invivo

Nhtfng nghien ctfu ve kha nang giai phong dtfdc chat du co bo tri 
theo nhtfng dieu kien toi tfu gan giong dieu kien cua cd the song cung 
khong the phan anh dung ve sinh kha dung cua thuoc, vi vay de danh gia 
sinh kha dung cua thuoc dan can thiet phai tien hanh nhtfng nghien ctfu 
tren sue vat hoac tren ngtfdi tinh nguyen.

Ve nguyen tic ngtfdi ta dat thuoc dan vdi lieu ltfdng cho trtfdc, xac 
dinh trtfc tiep stf bien thien nong do dtfdc chat trong mau sau nhtfng 
khoang thdi gian nhat dinh.

Nhtfng ket qua nghien ctfu invivo ttf dang thuoc dan thtfdng so sanh 
vdi dtfdng uong hoac dtfdng tiem tinh mach.
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Chvfofng 9.

THUOC BOT - COM

PHAN I

THUOC BOT
■

I. DAI CI/0NG  

1. Dinh nghia

DDVN II, tap 3 dinh nghia ve thuoc bot nhu sau: "Thuoc bot la 
dang thuoc ran kho tcfi, de udng hoac dung ngoai, dtfdc bao che ttf mot 
hoac nhieu loai bot thudc co kich thtfdc xac dinh bang cach tron deu 
thanh hon hdp dong nhdt

Nhu vay, cau true cd ban cua thuoc bot la tieu phan dUdc chat ran da 
dUdc phan chia den kfch thu6c xac dinh (ttic la bot thuoc). Trong thuoc bot 
kep, ngoai tieu phan dUdc chat ran, co the co cac dUdc chat long hay mem 
nhung khong dUdc vUdt qua ty le cho phep gay anh hUdng den the chat 
kho tdi cua thuoc bot.

Trong y hoc co truyen, thuoc bot dUdc goi la "thuoc tan".

Thuoc bot la mot trong nhting dang thuoc dUdc dung sdm nhat trong 
bao che. Nhung gan day, do sU ra ddi cua nhieu dang thuoc m6i di tti 
thuoc bot nhu vien nen, nang cting... nen viec sti dung thuoc bot da giam 
di dang ke. Tuy nhien, ve thUc chat, cau true cua cac dang thuoc r&n (nhu 
vien nen, nang thuoc...) deu di tti tieu phan dUdc chat ran. Do do, hien 
nay ngUdi ta nghien ctiu kha nhieu ve bot thuoc de nang cao SKD cua cac 
dang thuoc ran.

2. Phan loai

Co nhieu cach phan loai thuoc bot:

2.1. Dtfa vao thanh phan: NgUdi ta chia thanh 2 loai:

-  Thuoc bot ddn (Pulveres simplices): Trong thanh phan chi co 1 
dUdc chat.
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Thi du:
Rp. Kali permanganat lg.

M.f.p.
-  Thuoc bot kep (Pulveres compositi): Trong thanh phan co ti* 2 dtfdc 

chat trd len.
Thf du: Luc nhat tan:

Bot hoat thach 6 phan.
Bot cam thao 1 phan.
Tron thanh bot kep dong nhat.

Trong thanh phan cua thuoc bot, ngoai dtfdc chat, con co the co ta 
dtfdc. Trong thuoc bot thtfdng gap cac loai ta dtfdc sau:

-  Td dtfdc don hay pha loang: Hay gap trong bot nong do, dung de 
pha loang cac dUdc chat doc hay tac dung manh. Trong do hay dung nhat 
la lactose.

-  Td dtfdc hut: Dung cho cac bot kep co chat long, mem, chat hao am 
tham gia vao thanh phan cua thuoc bot. Hay dung cac loai nhu calci 
carbonat, magnesi carbonat, magnesi oxyd, ... Ltfdng dung tuy theo ty le 
cac chat long, mem co trong cong thtfc thuoc bot.

-  Td dtfdc bao: Dung de cach ly cac dtfdc chat ttfdng ky trong bot kep. 
Thtfdng dung cac bot trd nhtf magnesi oxyd, magnesi carbonat, ... Ltfdng 
dung bang mot ntfa cho den dong ltfdng vdi cac chat can bao.

-  Td dtfdc mau: Thtfdng dung cho bot kep chtfa cac dtfdc chat doc hay 
tac dung manh, chiem ty le nho trong hon hdp bot kep, de kiem tra stf phan 
tan dong nhat cua cac dtfdc chat nay trong khoi bot. Hay dung nhat la do 
carmin vdi ty le ttf 25% den 100% so vdi dtfdc chat can kiem tra stf phan 
tan.

-  Td dtfdc dieu htfdng vi: Thtfdng dung bot dtfdng, dtfdng hoa hoc, cac 
loai tinh dau hoac cac chat thdm tong hdp nhtf vdi cac dang thuoc khac.

2.2. Dtfa vao cach phan lieu, dong goi: Co 2 loai

2.2.1. Bot phan lieu (Pulveres divisi):

La thuoc bot sau khi dieu che xong, dtfdc chia sin thanh lieu mot lan 
dung (thtfdng la goi trong giay goi thuoc bot) de cap phat cho ngtfdi dung. 
Thuoc bot phan lieu thtfdng dung de uong. Cd 2 cach ke ddn thuoc bot 
phan lieu pha che theo ddn:

-  Ghi tong ltfdng dtfdc chat can lay va so lieu phai chia. Thf du:
Rp. Natri hydrocarbonat 20g.

M.f.p. D.in.p.acq.N°X
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-  Ghi lieu dung cua dtfdc chat va so lieu phai dieu che. Vi du:
Rp. Natri hydrocarbonat 2g.

M.f.p. D.t.d.N°X 
Ca 2 cach ke ddn deu bao ham mot noi dung bao che nhu nhau.

2.2.2. Bot khong phan lieu (Pulveres indivisi):

La thuoc bot sau khi bao che xong, ngtfdi bao che dong goi toan bo 
ltfdng thuoc bot vao mot dung cu thfch hdp roi cap phat cho benh nhan, de 
benh nhan ttf phan lieu lay khi dung. Bot khong phan lieu thtfdng la bot 
dung ngoai dtfdc dtfng trong cac lo rong mieng de ngtfdi benh tien dung. 
Bot khong phan lieu bao che theo ddn, trong ddn thuoc khong co chi dinh 
phan lieu ma thtfdng ghi htfdng dan cach dung de ngtfdi benh ttf stf dung.

Thf du:
Rp. Acid boric 50g.

M.f.p.
DS: Hoa mot thia ca phe bot vao mot coc nUdc dun soi de nguoi 

(khoang 200 ml), sue mieng nhieu lan trong ngay.

2.3. Dua vao kich thudc tieu phan (KTTP):

DDVN II, tap 3 chia thanh 5 loai:

-  Bot tho (2000/355) la bot ma tat ca cac tieu phan qua dtfdc ray so 
2000 va nhieu nhat la 40% qua dtfdc ray so 355.

-  Bot nita tho (710/250): Tat ca cac tieu phan qua dtfdc ray 710 va 
nhieu nhat la 40% qua dtfdc ray so" 250.

-  Bot niia min (355/180): Tat ca cac tieu phan qua dtfdc ray 355 va 
nhieu nhat la 40% qua dtfdc ray 180.

-  Bot min (180): Tat ca cac tieu phan qua dtfdc ray 180.

-  Bot rat min (125): Tat ca cac tieu phan qua dtfdc ray 125.

2.4. Dua theo cach dung:

DDVN II chia ra thuoc bot de uong, thuoc bot de dip.

Tren thtfc te, thuoc bot dtfdc dung theo nhieu con dtfdng khac nhau:

-  Thudc bot de uong: La loai thuoc bot hay gap nhat, thtfdng dtfdc 
phan lieu dung (neu dong nhieu lan dung thi thtfdng dong kem theo dung 
cu phan lieu theo the tfch).

Thuoc bot de uong cd nhieu loai: De uong trtfc tiep; de pha thanh 
dung dich (thtfdng che dudi dang sui bot), thanh hon dich. Vdi tre em hay 
dung loai bot de pha siro (dtfdi dang hoa tan hay dang hon dich).
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Loai de uong trtfc tiep thudng dtfdc chieu v6i ntfdc hay mot chat long 
thich hdp (nu6c dtfdng, ntfdc hoa qua, nude chao...). Loai de pha dung dich 
hay hon dich phai hoa tan hay phan tan trtfdc khi uong.

-  Thudc bot de dung ngoai: Co the dung de xoa, de r&c, de d&p tren da 
lanh hoac da bi ton thudng (thuoc bot dung cho vet thudng phai vo khuan). 
Thuoc bot dung ngoai thtfdng phai la bot min hoac rat min de tranh kich tfng.

Ngoai ra con co cac loai thuoc bot dung tren niem mac (nhu thuoc bot 
dung de hit, de phun mu, de thoi vao mui, vao tai,...) hoac de pha tiem, 
pha thuoc nho mat... Cac loai thuoc bot nay se dtfdc xem xet tai cac dang 
thuoc tUdng tfng.

3. Uu, nhtfdc diem

-  Thudc bot co mot so'tfu diem nhtf sau:

' Ky thuat bao che ddn gian, khong doi hoi trang thiet bi phtfc tap, de 
dong goi va van chuyen.

Thuoc bot chu yeu di ttf dtfdc chat ran nen on dinh ve mat hoa hoc, 
ttfdng doi ben trong qua trinh bao quan, tuoi tho keo dai, thich hdp vdi cac 
dtfdc chat de bi thuy phan, de bi oxy hoa, de bien chat trong qua trinh san 
xuat va bao quan. Do do, hien nay nhieu loai dtfdc chat khong ben ve mat 
hoa hoc thtfdng dtfdc bao che dtfdi dang bot pha dung dich, bot pha hon 
dich, dung de uong hay tiem (bot penicilin pha tiem, bot erythromycin 
pha hon dich,...). Cung do di ttf dtfdc chat ran, it xay ra ttfdng tac, ttfdng 
ki gitfa cac dtfdc chat vdi nhau hdn trong dang thuoc long, nen trong thuoc 
bot de phoi hdp nhieu loai dtfdc chat khac nhau trong cung mot ddn thuoc. 
V6i thuoc bot dung ngoai, do co kha nang hut dich tiet, lam kho sach vet 
thtfdng, tao ra dtfdc mang che chd cho vet thtfdng nen thuoc bot lam cho 
vet thtfdng chong lanh.

Nhin chung, do co dien tich be mat tiep xuc (BMTX) vdi moi trUdng 
hoa tan ldn lai it bi tac dong cua cac yeu to' thuoc ve ky thuat trong qua 
trinh bao che nhtf doi vdi vien nen, nang thuoc (ta dude dinh, ltfc nen, 
nhiet do say ...), cho nen thuoc bot de giai phong dtfdc chat va do do co 
SKD cao hdn cac dang thuoc ran khac.

-  Nhtfdc diem cua thuoc bot la de hut am, khong thich hdp vdi cac 
dtfdc chat co mui vi kho chiu va kich tfng niem mac dtfdng tieu hoa.

II. KY THUAT NGHIEN - RAY

1. Nghien bot

Nghien la qua trinh phan chia nguyen lieu thanh cac tieu phan co 
kich thtfdc xac dinh (bot thuoc).

134



Nguyen lieu dung de che bot thuoc rat phong phu; co the co nguon 
goc hoa chat, thao mpc hay dong vat. Tru6c khi nghien bot, nguyen lieu 
phai dude lam kho bing cac phudng phap thfch hdp.

Tuy theo ban chat nguyen lieu ma ngUdi ta chon cac phudng phap 
phan chia khac nhau:

1.1. Phan chia ca hoc :

La qua trinh dung luc cd hoc de pha vd cau true nguyen lieu. Trong 
qua trinh phan chia, ltfc cd hoc tac dong len nguyen lieu dudi cac hinh 
thtfc nhu sau:

Hinh 9.1. Mo hinh tac dong cua liCc phan chia nguyen lieu

+ Va dap: Tac dung dot ngot tti tren xuong be mat nguyen lieu nhim  
pha vd cac nguyen lieu co cau true ran (Hinh 9.1.a)

Thi du: Khi gia nguyen lieu trong col, khi xay bing may xay bua hay 
may nghien bi.

+ Nen ep: Tac dung sat be mat nguyen lieu tti tren xuong nhim pha 
vd cac nguyen lieu kho gion (Hinh 9.1.b).

Thf du: Khi giim dtfdc chat ran trong col hoac nghien bing may 
nghien true.

+ Nghien mdi: Tac dung sat be mat nguyen lieu ttf moi phfa nhim 
nghien min chat ran (Hinh 9.1.c).

Thf du: Khi nghien dUdc chat trong col sti hoac khi dung may xay co ranh.

+ Cat che: Tac dung sau vao nguyen lieu bdi nhting vat sic nhon 
nham phan chia cac nguyen lieu deo dai, co xd sdi (Hinh 9.1.d).

Thf du: Khi xay bing may xay dinh.



Dung cu phan chia nguyen lieu kha phong phu. Trong phong bao che 
nho thtfdng dung cac loai sau day:

+ Cac loai coi: La dung cu da dtfdc dung ttf lau va la phtfdng tien chfnh 
de nghien min dtfdc chat trong cac phong bao che hien nay (Hinh 9.2.a).

Ve chat lieu co cac loai:
Coi sit: De nghien phan ldn cac dUdc chat kho gion.
Coi thuy tinh: De nghien cac dUdc chat co mau, dUdc chat de bi oxy hoa.

Coi da md nao: De nghien cac dUdc chat ran can co do min cao.
Coi sat, dong: Hay dUdc dung trong y hoc co truyen de gia cac dtfdc 

lieu la qua hat ctfng hay de luyen khoi deo.
Ve hinh dang: Phan ldn cd hinh bat de de nghien, xuc va vet dUdc 

chat ra khoi col. Mot so cd hinh vai de gia, tranh dtfdc chat ban ra ngoai 
(nhtf cac loai col kim loai).

Khi nghien bot bang cac loai col chay can chu y: Chon col chay cho 
phu hdp vdi ban chat hoa hoc cua dtfdc chat va khoi ltfdng dtfdc chat. 
Nghien tron dung dong tac: Giim vd hoac gia nho dtfdc chat sau do tien 
hanh nghien min. Ket hdp nghien vdi vet tron deu.

a -

b -

Hinh 9.2: a) Cac loai coi.

b) Thuyen tan.

+ Thuyen tan (Hinh 9.2.b): Dtfdc due bang gang, thudng dung trong y 
hoc co truyen de nghien min cac dtfdc lieu cd nguon goc thao moc hay 
khoang vat. Nghien bing thuyen tan ket hdp dtfdc nhieu cd che phan chia 
nguyen lieu (nhtf nen ep, nghien mai, cit che, va dap), nhtfng khong that 
hdp ve sinh va nang suat khong cao. Hien nay thudng dung thuyen tan cai 
tien keo bing tay hay bang dong cd dien.
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Trong cac phong bao che, ngtfdi ta cung trang bi cac may xay loai nho.

Trong san xuat ldn, ngtfdi ta dung cac loai may xay co cd che phan 
chia nguyen lieu khac nhau:

+ May xay mam: Nguyen lieu dtfdc phan chia gitfa hai mam, trong do 
mot mam dtfng yen va mot mam chuyen dong. Co loai mam co ranh (hinh
9.3.a) va loai mam co dinh (Hinh 9.3.b).

Hinh 9.3: Set do cau tao may xay mam

May xay mam la loai may xay lien tuc, cd che phan chia nguyen lieu 
chinh la nghien mai hay cat xe, ket hdp dtfdc xay va ray, nhtfng khi xay 
hay bay bui.

+ May xay bua:

Nguyen li£u dUdc phan chia bdi stf va dap kha manh cua cac bua kim 
loai. Loai nay co the xay gian doan (Hinh 9.3.a) hay lien tuc ft bay bui khi 
xay. (Hinh 9.4)

Hinh 9.4: Set do cau tao may xay bua

137



+ May xay true: Nguyen lieu dtfdc phan chia bing ltfc nen ep la chfnh. 
Day la loai may xay lien tuc, ket hdp dUdc xay va ray (Hinh 9.5).

Hinh 9.5: Sd do cau tao may xay true

+ May nghien bi (Hinh 9.6): Nguyen lieu dtfdc phan chia bang ltfc va 
dap la chfnh. Day la loai may xay gian doan, khong ket hdp dtfdc nghien va 
ray, nhtfng kin, trong qua trinh xay khong bay bui ra ngoai. Co loai may 
nghien bi quay theo kieu hanh tinh (hinh 9.6.b).

Hinh 9.6: Sd do cau tao may nghien bi

+ Hien nay co may nghien sieu min tao ra bot sieu min co KTTP cd 
micromet.

1.2. Phan chia dac biet:• •

-  Ldi dung dung moi: Khi nghien mot so" dtfdc chat ran dai ben. trdn 
kho nghien min, ngtfdi ta cho them mot ft dung moi de bay hdi de pha vd 
cau true tinh the giup cho qua trinh phan chia dUdc de dang.

Thf du: Nghien long nao vdi may giot ether, tecpin hydrat vdi mot ft 
ethanol ...
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-  Lai dung moi trtfbng nitdc: Trong y hoc co truyen, ngtfdi ta thtfdng 
nghien mot so thuoc khoang vat trong nude de dtfdc bot min hdn, tinh 
khiet hdn va tranh phan huy hoat chat (thuy phi): Cho nUdc vao dUdc chat 
nghien nho, vdt bo tap ban noi tren mat nude, gan lay cac tieu phan nho 
phan tan Id liing trong nUdc. Cac tieu phan to lang xuong tiep tuc nghien 
min va l&ng gan cho den het. Gop dich gan, loc qua vai thu lay ph&n bot 
min roi phdi hay say kho.

Thi du: Thuy phi chu sa, than sa la nhtfng dtfdc lieu khoang vat chtfa 
thuy ngan sulfur (HgS), dung trong y hoc co truyen, co tac dung an than, 
tran kinh (neu nghien kho, quang bi nong len, co the giai phong ra thuy 
ngan gay doc).

-  Lai dung nhiet do: Dung cac phtfdng phap thang hoa, phun sUdng,... 
de che bot thuoc. Bot phun stfdng thtfdng co hinh cau, di trdn chay.

2. Ray

La bien phap de ltfa chon cac tieu phan co kfch thtfdc mong muon va 
dam bao do dong nhat cua bot.

Dung cu dung de ray gom co: Ltfdi ray, than ray, day ray va nap ray. 
Quan trong nhat la ludi ray dtfdc lap gitfa than ray va day ray. Tuy theo 
dtfdng kfnh mat ray hoac canh mat ray ma cd cac cd ray khac nhau. Cac cd 
ray quy dinh trong DUdc dien cac nUdc khong giong nhau. DDVNII, tap 3 
quy dinh cd ray theo To chtfc tieu chuan quoc te ISO (Bang 9.1).

Bang 9.1. Ca ray (kim loai)

So ray (mcm) Cd mat ray 
(mm)

Dtfting kinh sOi ray 
(mm)

2000 2,000 0,900
710 0,710 0,450
500 0,500 0,315
355 0,355 0,224
250 0,250 0,160
212 0,212 0,140
180 0,180 0,125
150 0,150 0,100
125 0,125 0,090
90 0,090 0,063
75 0,075 0,050
45 0,045 0,032
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Cac yeu to anh htfdng den hieu suat ray gom:
-  Hinh dang tieu phan: Cang gan giong v6i lo m&t ray, tieu phan 

cang de lot qua ray.
-  Ditdng di cua tieu phan cang dai thi kha nang lot qua lo ray cang 

ldn. Do do, khi ray khong nen do vao ray nhieu bot qua va nen dao deu 
bot tren ray de tang kha nang tiep xuc cua tieu phan v6i lo mat ray.

-  Do dm bot nen vtfa phai, am qua bot kem linh dong, kho lot qua
ray.

Khi ray, nen ray nhe nhang, khong cha xat nhieu tren ray de lam 
don ltfdi mat ray. Ray dtfdc chat doc can phai day nap.

3. Mot so dac tinh cua tieu phan difofc chat ran van dung trong bao che

Nhu tren da trinh bay, tieu phan la cd sd cau tao cua tat ca cac dang 
thuoc ran (bot, vien, nang,..). Cac dang thuoc nay chi la khau trung gian 
de dUa tieu phan vao cd the. Khi vao dtfdng tieu hoa cac dang thuoc do se 
giai phong trd lai tieu phan ban dau de gay tac dung. Do vay, tinh chat 
cua tieu phan co anh hUdng rat ldn den SKD cua cac dang thuoc rkn. Dac 
biet la mot so' dac tfnh sau:

3.1. Kich thudc tieu phan (KTTP):

KTTP the hien d mtfc do nghien min va cd ray dung de ray. Khi 
KTTP giam, dien tich be mat (DTBM) tiep xuc cua dUdc chat vdi moi 
trUdng hoa tan tang, do do toe do hoa tan tang theo phudng trinh Noyes- 
Withney.

—  = K.S (Cs-C). 
dt

(trong do S la DTBM; Cs la nong do bao hod cua di/cfc chat, C la 
nong do chat tan tai thdi diem t).

Khi toe do hoa tan cua dtfdc chat tang thi toe do hap thu cung tang, 
do do tac dung dtfdc ly cua thuoc se tang. (Xem chtfdng I, tap I).

Thi du: Griseofulvin dang bot sieu min SKD tang gap doi so vdi bot 
min va do do lieu dung dtfdc giam di mot ntfa.

Hien nay tren thi trtfdng xuat hien ngay cang nhieu dtfdc chat dung d 
bot sieu min, nhat la cac corticoid va khang sinh it tan nhU: Hydrocortison 
acetat, dexamethason, prednisolon, sulfamid, cloramphenicol, novobiocin,...

Tuy nhien, khi KTTP giam, mot so tac dung khong mong muon cua 
thuoc cung tang, dtfdc chat de hut am hdn,... Do do can nghien ctfu mtfc do 
nghien min thich hdp cho ttfng dtfdc chat.
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3.2. Hinh dang tieu phan:

Hinh dang tieu phan anh htfdng den kha nang trdn chay va lien ket 
cua khoi bot.

Bot cd kich thudc giong nhau nhung neu la tieu phan hinh cau thi se 
trdn chay tot hdn hinh khoi, vi tieu phan hinh cau cd be mat tiep xuc lien 
tieu phan nho nhat. Do do, mot trong nhtfng bien phap de cai thien do 
trdn chay cua bot la phun stfdng de tao ra cac tieu phan hinh cau: Thi du: 
Lactose phun say trdn chay tot hdn lactose tinh the.

Cac tieu phan hinh cau lam cho khoi bot xop, ti trong bieu kien thap, 
kho nen chat. Bdi vi cac tieu phan hinh cau tao nen khoang trong lien 
tieu phan ldn hdn tieu phan hinh khoi (tieu phan hinh cau du cd sap xep 
chat che nhat thi do xop van chiem 26% the tich, con sap xep long leo thi 
do xop cd the len den 48%). Trong khi do, cac tieu phan hinh khoi lap 
phudng deu dan neu xep chat thi gan nhtf khong con khoang trorig lien 
tieu phan. Do do, ltfc lien ket lien tieu phan cua cac tieu phan hinh lap 
phtfdng rat ldn, cd the dap thang thanh vien ma khong can ta dtfdc dinh.

3.3. Ltfc lien ket tieu phan:

-  Ltfc ket dinh: Ket dinh (cohesion) la ltfc lien ket xay ra gitfa hai be 
mat giong nhau. Thi du: Tieu phan - tieu phan. Ban chat cua lien ket nay 
la ltfc Wan der Wall, ltfc nay tang khi KTTP giam va do am ttfdng doi cua 
khong khi tang. KTTP giam lam tang ma sat lien tieu phan, con do am 
khong khi cao se tao ra mot mang mong chat long bao quanh tieu phan cd 
stfc cang be mat ldn lam bot kho chay.

-  Ltfc bdm dinh: Bam dinh (Adhesion) la ltfc lien ket xay ra gitfa hai 
be mat khac nhau: Thi du: Tieu phan - thanh pheu. Ban chat ltfc nay 
cung nhtf ltfc ket dinh. Hien ttfdng bam dinh hay xay ra khi bot chay qua 
pheu, khi dap vien (vien dinh col, chay) va phai dung cac ta dtfdc chong 
dinh de khac phuc.

-  Ltfc tinh dien: Trong qua trinh chay, be mat tieu phan cd the tich 
dien, nhat la vdi cac dtfdc chat ion hoa. Ltfc tinh dien nay se lam cho 
bot kho chay.

3.4. Do tron chay cua khoi bot:

Do trdn chay cua khoi bot anh htfdng den kha nang phan phoi bot vao 
nang ctfng khi dong nang hoac vao buong nen khi dap vien. Do do ma anh 
htfdng den stf bien thien ve ham ltfdng dtfdc chat, bien thien ve khoi ltfdng, stf 
thay doi ltfc nen cua cac dang thuoc nay, dan den lam thay doi SKD cua chung.

Do trdn chay cua bot dtfdc xac dinh bang cach do thdi gian chay cua 
bot qua mot pheu do tieu chuan.

Pheu do cau tao bang thep khong ri, co dudng kinh trong cua chuoi pheu 
la 10, 15 va 25 mm (Hinh 9.7) , gan thang dtfng vdi thiet bi rung.
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Hinh 9.7. Scf do pheu do do tron chay

Khi do, cho vao pheu mot lUdng bot (thudng la lOOg, can chfnh xac 
den 0,5%). Mci la chan chuoi pheu cho bot chay ttf do xuong coc hting. Ghi 
thdi gian chay cua bot (chfnh xac den phan mtfdi giay). Do 3 lan, lay ket 
qua trung binh.

Nhu tren da noi, toe do chay cua khoi bot phu thuoc chu yeu vao tfnh 
chat cua tieu phan (KTTP, hinh dang tieu phan, cau true tieu phan, ltfc 
lien ket lien tieu phan,...) va dieu kien ngoai canh (do am khong khf, ltfc 
rung tac dong len pheu,...).

Trong thtfc te, ngtfdi ta co the cai thien do chay cua khoi bot bang 
nhieu cach:

-  Thay doi KTTP: Thi du: Ray b6t bot min, them bot tho vao khoi bot, 
tao hat.

-  Thay doi hinh dang tieu phan: Tao ra nhieu tieu phan co dang 
hinh cau.

-  Giam lien ket tieu phan: Say kho bot, cho them cac chat chong am 
(nhu magnesi oxyd), cho them ta dtfdc trdn.

-  Tang citdng tac dong ccf hoc: Rung, lac phlu.

-  Dung cac chat lam tang do chay: Cac ta dUdc chong dmh, dieu hoa 
sii chay nhu talc, magnesi stearat, silicon, Aerosil,... v6i ty le thfch hdp.
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III. KY THUAT BAO CHE THUOC BOT• •

1. Nguyen tac bao che bot kep

Vdi thuoc bot kep, ky thuat bao che phai qua 2 giai doan theo nguyen 
tac sau:

1.1. Nghien bot dcfn:

Trong mot ddn bot kep, cac thanh phan (bot ddn) dUdc nghien theo 
nguyen tac khi tron vdi nhau, chung phai dam bao dUdc sU phan tan dong 
nhat cua hon hdp bot kep. Cu the la:

-  Ve khoi ltfdng: DUdc chat co khoi ltfdng 16n thi nghien trtfdc, sau do 
xuc ra khoi coi roi nghien tiep dtfdc chat co khoi ltfdng it hdn.

Nhtf vay, dtfdc chat co khoi ltfdng nho nhat sau khi nghien xong se de lai 
luon trong col de bat dau tron bot kep, tranh phai xuc di xuc lai nhieu lan.

-  Ve ti trong: Neu trong thanh phan bot kep co cac dtfdc chat co ti 
trong chenh lech nhau thi dUdc chat co ti trong ldn, can phai nghien min 
hdn de giam bdt khoi ltfdng cua tieu phan dtfdc chat, lam cho bot kep de 
tron thanh khoi dong nhat, tranh hien ttfdng phan ldp.

1.2. Tron bot kep:

De dam bao yeu cau dong nhat cua bot kep, ngtfdi ta tien hanh tron 
bot theo nguyen tac tron dong ltfdng: Bat dau ttf bot ddn co khoi ltfdng 
nho nhat roi them dan bot co khoi ltfdng 16n hdn, moi lan them mot ltfdng 
ttfdng dtfdng vdi ltfdng da co trong col.

De dam bao dtfdc nguyen tac tren, ngUdi ta phai bat dau tron ttf bot 
co khoi ltfdng nho nhat, sau do them dan cac dtfdc chat co khoi ltfdng ldn 
hdn. Rieng v6i cac bot nhe, ngtfdi ta tron sau cung de tranh bay bui gay o 
nhiem khong khf va htf hao bot dtfdc chat.

Qua trinh tron bot kep la qua trinh phan tan tieu phan gitfa hai pha 
r£n, do do, toe do khuech tan co the bieu thi bang dinh luat Fick:

—  = K(F - f). 
dt

Trong do K la he so" khuech tan, F la be mat tiep xuc toi da gitfa hai 
pha ran, f la be mat tiep xuc tai thdi diem t.

Dfi tang toe do khuech tan, phai tang ctfdng do khuay tron.
Trong san xuat lo me 16n, thdi gian tron la yeu to" quan trong anh 

htfdng den stf dong nhat cua bot. Thdi gian nay phu thuoc vao tfnh chat 
cua ttfng loai bot. Nhieu ket qua nghien ctfu cho thay, sau khi bot da 
phan tan dong nhat, neu keo dai thdi gian tron, bot lai bi phan 16p trd lai.
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Ray la bien phap tron bot tot. DDVN I quy dinh vdi ltfdng bot kep 
tren 20g, khi tron xong phai ray lai de bot kep dong nhat hdn.

Thiet bi va cach tron co anh hUdng den stf dong nhat cua bot. Trong 
san xuat ldn, ngtfdi ta dung nhieu loai may tron khac nhau

<2 >
Hinh 9.8: Set do thiet bi trdn 

a- Hop tron. 

b- May tron hanh tinh.

2.Bao che mot so bot kep dac biet

2.1. Bot kep chiia cac chat long

Cac chat long tham gia vao thanh phan cua bot kep neu khoi lUdng 
vUdt qua ti le 10% so vdi cac dtfdc chat r&n thi se lam cho hon hdp bot 
khong dam bao dtfdc yeu cau kho tdi.

Tham gia vao thanh phan cua bot kep thudng gap cac chat long sau:

2.1.1. Tinh dau:

Tinh dau tham gia vao bot kep chu yeu de lam thdm thuoc. Doi khi 
la phoi hdp tac dung sat khuan (vdi bot dung ngoai) hay kfch thich tieu 
hoa (vdi bot dung trong).

Neu trong ddn ghi so" ltfdng tinh dau vtfdt qua 10% thi giam bdt xuong 
dtf6i gidi han nay. Vdi bot dung trong co the che thanh hon hdp tinh diau - 
dtfdng, vdi ty le 2g bot dtfdng hap thu 1 giot tinh dau.

Vi tinh dau bay hdi nhanh, nen khi pha che thudng cho vao sau 
cung, tron nhanh va dong goi kin.
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Thf du:
Rp. Mentol 0,lg.

Bot talc 10,Og.
Tinh dau bac ha vd.
M.f.p.

Day la ddn thuoc bot dung ngoai, bot talc khong co kha nang hut, cho 
nen sau khi tron bot kep chi cho khoang X giot tinh dau (< 2 giot/lg bot) 
de vtfa du lam thdm, tron deu, dong lo km.

Calci carbonat 30g.
Than thao moc 5g.
Magnesi carbonat 15g.
Magnesi oxyd 5g.
Tinh dau tieu hoi - dtfdng lOg.
M.f.p. D.in p. aeq. N° 10.

Che hon hdp tinh dau - dtfdng bang cach nghien min bot dtfdng trong 
coi, cho them ttf ttf tinh dau, tron deu va vet ra khoi coi. Tron bot kep cac 
dtfdc chat con lai (trtf magnesi carbonat) sau do them d^n ltfdng hon hdp 
tinh dau - dtfdng roi magnesi cacbonat vao tron thanh hon hdp dong nhat.

2.1.2. Dau khoang, glycerin:

Dau khoang, glycerin tham gia vao ddn thuoc bot kep vdi vai trd nhu 
mot ta dtfdc nham lam cho thuoc bat dmh da va diu da, cho nen, neu thay 
thuoc ke vdi ltfdng nhieu qua lam cho bot am thi ngtfdi pha che co the 
giam bdt ltfdng xuong dtfdi 10% va nen phoi hdp vdi dtfdc chat co kha nang 
hut hay cho vao sau cung. Thf du:

Ltfu huynh ket tua Ig
Kem oxyd lg
Magnesi carbonat 2g
Bot talc 5g
D^u parafin l,5g
M. f. p.

Day la ddn thuoc bot dung ngoai, dau parafin dong vai tro nhtf da 
phan tfch d tren va chiem ty le 15% so vdi toan ddn, nen giam ltfdng 
xuong lg va pha che binh thtfdng.
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Day la nhtfng thanh phan co tac dung dUdc ly manh; cho nen phai co 
g^ng tim bien phap khac phuc.

-  Neu hoat chat chiu nhiet va dung moi di bay hdi (nhtf con thuoc) 
thi bay hdi b6t dung moi roi phoi hdp vao bot kep.

-  Neu hoat chat khong chiu nhiet va dung moi kho bay hdi thi co 
the: Phoi hdp them cac bot hut chua ghi trong ddn (nhtf magnesi 
carbonat, magnesi oxyd ...), thay bang dtfdc chat ran hay che pham ttfdng 
dtfdng (thay con thuoc bang cao thuoc...) hoac de nghi chuyen dang.

Thi du:
Rp. Bismuth nitrat kiem 0,3g.

Benzonaphtol 0,lg.
Con thuoc phien IV giot.
M.f.p. D.t. d N° 10.

Trong ddn con thuoc chiem ty le rat 16n so v6i hai dUdc chat ran (1 
giot/0,lg), do do khong the pha che binh thudng dtfdc. Muon co dtfdc dang 
bot ta phai boc hdi het con roi phoi hdp can thu dtfdc vdi bot kep cua hai 
dUdc chat ran.

Rp. Con benladon 0,6ml.
Aspirin 0,3g.
M.f. Caps, D.t.d N°10.

Cung tUdng ttf ddn tren, trong trtfdng hdp nay ta co the thay con 
benladon bang cao benladon tfnh theo ltfdng hoat chat ttfdng tfng.

2.2. Bot kep chtfa cac chat mem ;

Cac chat mem tham gia vao thanh phan cua bot kep neu vdi ty le 
tren 30% thi co the lam am bot. Ngoai ra chung con gay ban coi chay, kho 
tron deu vdi khoi bot. Cac chat thudng gap la:

2.2.1. Cao mem dtfdc lieu:

-  Neu co s^n cao kho mot nUa tUdng tfng thi thay bang cao kho (cao 
kho dtfdc che bang cach phoi hdp cao mem vdi dong ltfdng lactose, tron 
deu roi say kho) va pha che binh thtfdng.

-  Neu khong co san cao kho mot ntfa thi them lactose vao cao mem 
roi say kho, nghien min va tiep tuc tron bot kep hoac say trtfc tiep cao 
mem thanh cao kho.

Dong thdi phoi hdp them cac bien phap hd nong col chay, lot col va 
dung chat hut.

2.1.3. Con thuoc, cao long vd dung dich dtfdc chat:
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Thi du:
Rp. Cao mem benladon Mot centigam.

Natri hydro carbonat 0,5g.
Bismut carbonat l,0g
M.f.p. D.t.d N° 10.

Thay cao mem bang cao kho roi pha che binh thtfdng (dung mot it 
bot bitsmut carbonat lot coi).

2.2.2. Cac chat khac:

Thtfdng gap cac chat mem trong cac bot dung ngoai nhtf hac fn thao 
moc, ichthyol, bom Peru, dau Cade... day la cac chat co tac dung sat 
khuan chong nam. Bien phap khac phuc chfnh vdi nhtfng ddn co cac chat 
tren la phoi hdp vdi bot hut, hd nong coi chay va nghien tron nhe nhang.

Thf du:
Rp. Hac fn thao moc 5g.

Tinh bot 10g.
Kem oxyd 10g.
Talc 5g.
M.f.p.

Phoi hdp 3 dUdc chat ran thanh hon hop bot kep 6 trong col sau do 
xuc ra khoang 2/3, (de lai 1/3 lot col). Cho hac fn thao moc vao col dung 
mica tron nhe nhang. Sau do cho dan 2/3 bot kep con lai va tron cho den 
the dong nhat.

2.3. Bot kep chita cac chat tra thanh dm tfdt chay long khi bao che:

2.3.1. Bot kep chiia cac chat hao dm (hydroscopique):

Mot so dtfdc chat r£n khi de ra khong khf am thi hap phu ntf6c len be 
mat tieu phan va trd thanh am tf6t hay hoa long. Kha nang hap phu phu 
thuoc vao do am tUdng doi cua khong khf. O dieu kien khf hau nong am 
cua ntfdc ta, cac chat hao am thtfdng gap kha nhieu. Cac chat vo cd nhu: 
Cac muoi bromid (kali bromid, amoni bromid...); cac muoi clorid (calci 
clorid, amoni clorid...); cac muoi iodid (kali iodid, natri iodid, amoni 
iodid...). Cac chat htfu cd nhtf: Amoni acetat, calci glycerophosphat, 
urotropin, kali natri tactrat, dtfdng, cao mem...

Cach khac phuc la say kho dtfdc chat, hd nong coi chay, them chat 
hut va thao tac pha che nhanh, dong goi kin de tranh dtfdc chat tiep xuc 
vdi khong khf am.
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Thi du:
Rp. Natri phenobacbital Mtfdi lam miligam.

Natri iodid 0,lg.
Pyramidon 0,2g.
M.f.p. D.t.d. N°4.

Trong ddn, natri phenobacbital va natri iodid deu la hai dtfdc chat 
hao am. Do do ngtfdi ta them dong ltfdng magnesi oxyd vao de bao va pha 
che theo ky thuat chung.

2.3.2. Bot kep chiia cac chat tao thanh hon hap chay (eutectique):

Mot so hdp chat htfu cd d dang ket tinh co nhiet do chay thap, co cac 
nhom chtfc aldehyd, phenol, ceton... khi phoi hdp v6i nhau d mot ty le 
nhat dinh se tao thanh hon hdp co nhiet do chay thap hdn nhiet do chay 
cua ttfng hdp phan. Neu nhiet do chay cua hon hdp thap hdn nhiet do 
khong khi thi hon hdp se bi chay long.

Day la nhtfng ttfdng ky vat ly:
Thf du:
-  Long nao tao hon hdp chay vdi: Mentol, phenol, cloral hydrat, 

resorcin.
-  Phenol tao hon hdp chay vdi: Mentol, thymol, cloral hydrat, long nao...
-  Cloral hydrat ttfdng ky v6i: Phenol, long nao, mentol, thymol, 

pyramidon...
Cach kh^c phuc la phai cach ly cac chat ttfdng ky bang cach goi 

rieng, bao bang bot trd, hay dong vao vo nang co 16p bot trd ngan cach...

2.3.3. Bot kep chiia cac muoi ngam ntfdc:

Trong bao che ta thtfdng gap nhieu dtfdc chat chtfa ntf6c ket tinh, thf 
du: Phen chua [A12(S03)3 . K2S 04 . 24H20], bang sa (Na2B40 7 . 7H20), dong 
sulfat dtfdc dung (CuS04 . 5H20), kem sulfat dUdc dung (ZnS04 . 7H20), 
magnesi sulfat dtfdc dung (MgS04 . 7H20), v.v... Khi nghien nho, cau true 
tinh the bi pha vd va ntfdc ket tinh giai phong lam cho bot am tf6t. Ngoai ra, 
khi ap suat hdi cua muoi 16n hdn ap suat hdi khong khf, ntf6c ket tinh cung 
se giai phong.

Bien phap khac phuc chfnh la thay muoi ngam nu6c bang muoi khan 
hay dtfa say hoac phi (phen phi).

2.4. Bot kep nong do:

Bot kep chtfa cac thanh phan co khoi ltfdng chenh lech nhau qua 
nhieu se kho phan tan deu cac chat co khoi ltfdng nho trong toan khoi bot. 
Vi vay, DDVN I quy djnh, do'i vdi cac cha't doc bang A, bang B neu ltfdng
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trong ddn nho hdn 50mg thi phai dung hot pha loang (hot nong do). Thong 
thtfdng vdi dUdc chat doc lieu dung d hang miligam ngUdi ta dung hot pha 
loang 1%, chat doc dung cl lieu hang centigam, dung bot pha loang 10%. 
Ta dUdc pha loang thtfdng dung la lactose vi lactose co Uu diem la tudng 
doi trd ve mat hoa hoc va dUdc If, it hut am, vi ngot de chiu, de phoi hdp 
dong deu vdi dUdc chat doc. De kiem tra stf dong nhat cua khoi thuoc bot, 
ngUdi ta cho them vao thanh phan bot pha loang 0,25 - 1% chat mau 
(thtfdng dung do cacmin). Khi pha che, chat mau dUdc nghien cung vdi 
dUdc chat doc.

Thf du: Bot pha loang atropin sulfat co thanh phan nhu sau:
Atropin sulfat mot gam.
Do cacmin 0,5g.
Lactose vd. 100,Og.

Nghien min lactose, xuc ra giay (de lai khoang 1 gam de lot coi). Cho 
atropin sulfat va do cacmin vao nghien min. Sau do cho them dan lactose 
vao nghien tron theo nguyen tac dong lUdng. Cuoi cung ray lai qua ray. 
Dong lo thuy tinh rong mieng, day km. Bao quan nhu dUdc chat doc nguyen 
chat. Tren nhan co ghi nong do pha loang, ta dtfdc pha loang da dung.

Bot pha loang dung lam che ph&m trung gian de pha che cac bot kep 
co dtfdc chat doc, giup cho viec lay dtfdc chat doc dtfdc chfnh xac, thuan 
tien hdn, giup cho viec phan tan dtfdc chat doc dtfdc dong deu, de kiem 
soat hdn.

2.5. Bot pha dung dich ■ hon dich •

Vdi cac dUdc chat ft ben, kho bao quan d dang long, ngUdi ta co the che 
thanh dang bot pha dung dich hay hon dich. Khi dung, ngUdi dung them 
dung moi hay chat dan, chuyen thanh dang long dung ngay. Tren thi trUdng 
hien co cac dang bot de pha dung dich, hon dich hay siro. Neu la bot pha hon 
dich thi trong thanh phan phai cho them chat gay tham, chat on dinh. Bot 
pha siro thtfdng chtfa ltfdng 16n bot dtfdng de lam ngot, khi them ntfdc, dtfdc 
chat co the ton tai dtf6i dang dung dich hay hon dich. Bot pha hon dich hay 
pha siro thtfdng dtfdc dong trong chai, lo co chtfa dung tfch de them ntf6c vtfa 
du khi dung. Khi dong goi, thtfdng kem theo dung cu phan lieu (thia, coc 
chia vach).

Bot pha dung dich hay hon dich co the dtfdc che dtfdi dang sui bot de 
giam b6t mui vi kho chiu cua dtfdc chat va tang ctfdng hap thu thuoc. 
Thanh phan ta dtfdc sui bot thtfdng co acid htfu cd (acid citric, tartric,...) 
va muoi kiem (natri carbonat, magnesi hydro carbonat...) de khi pha vao 
ntfdc giai phong C 02 tao bot. Khi bao che bot sui bot phai tranh am de 
phan tfng sui bot khong xay ra (trong pha che nho co the goi rieng bot 
acid va bot kiem). Bot sui bot co the pha thanh dung dich hay hon dich.
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Thf du: Amodex 250 mg ; 500 mg: Dang bot pha siro cua hang Bouchara 
(Phap).

Amoxicilin trihydrat *250 (hoac 500) mg 
Bot dtfdng

Chat thdm
vd

r

Dong 12 lieu nhu tren trong chai 60 ml. Khi dung them nUdc vtia du 
(60 ml), lac deu. Phan lieu 5 ml (chtia 250 hoac 500 mg dtfdc chat).

IV - DONG GOI BAO QUAN THUOC BOT

Thuoc bot tuy la thuoc ran, tUdng doi on dinh, nhung nhtf tren da 
trinh bay, do DTBM 16n nen de hut am di den bien chat, nhat la vdi bot co 
nguon goc dong vat hay thao moc. Do do, thuoc bot phai dtfdc bao quan 
kin, tranh am.

1. Vdi bot khong phan lieu

Bot khong phan lieu thtfdng la bot dung ngoai, co the dtfng trong lo 
rong mieng hoac tui polietylen han km. V6i loai bot de xoa, rac, de ngtii, 
co the dtfng trong lo 2 nap co due lo de tien dung (nhtf phan rom).

2. Vdi bot phan lieu

Thuoc bot co the dtfdc phan lieu theo 3 cach:

2.1. If6c ItfOng bang mat:

Ap dung trong bao che nho, pha che theo ddn. Ngtfdi ta can mot lieu m&u 
roi dtf a vao lieu mau chia so" bot con lai thanh cac phan bang nhau giong v6i lieu 
mau. Moi lan chia khong nen qua 20 lieu. Sau khi chia xong nen can kiem tra lai 
mot vai lieu bat ky.

Phudng phap u6c ltfdng bang mat nay co do chfnh xac khong cao lam 
nhtfng nhanh nen dtfdc ap dung rong rai tren thtfc te vdi cac thuoc bot khong 
chtia dtfdc chat doc.

2.2. Du a theo the tich:

Ngtfdi ta dung cac dung cu de dong nhu thia, chen hoac dung cu 
phan lieu dieu chinh dtfdc dung tich.

Can mot vai lieu mau de an dinh dung tich dung cu phan chia roi 
sau do dong hang loat.

Phan lieu theo the tfch khong chfnh xac bang phudng phap can 
nhtfng chfnh xac hdn phtfdng phap tfdc ltfdng bang mat.
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2.3. Dila theo khoi lilting:

Trong bao che nho ngtfdi ta dtfng cac can tay de phan lieu, phtfdng 
phap nay chfnh xac, nhung ton nhieu thdi gian cho nen thtfdng ap dung 
v6i cac thuoc bot co chtfa dtfdc chat doc.

Thuoc bot sau khi phan lieu thtfdng dtfdc goi ttfng lieu vao cac loai 
giay goi. Tuy ban chat va ltfdng bot ma chon cac loai giay goi cho thfch 
hdp. Cac goi bot rieng re co the dtfdc dong tiep vao tui giay ldn hdn hoac 
dtfdc bo thanh bo co ghi nhan.

Mot so bot ttfdng ky, bot co tac dung manh dung d lieu nho co the 
dtfdc dtfng trong cac loai vo nang thfch hdp.

Trong san xuat 16n, hien nay ngtfdi ta dung may dong goi ttf dong. 
Thuoc bot phan lieu dtfdc dong trong tui nhom han km.

V. DANH GIA CHAT LU0NG

Dtfa theo yeu cau chat ltfdng cua dang thuoc, co the danh gia thuoc 
bot theo cac tieu chuan sau:

1. Ve cam quan

-  Danh gia sii kho tcfi:

Quan sat mtfc do kho rdi, linh dong, trdn chay cua khoi bot de sd bo 
nhan dinh ve stf kho rdi hay von cuc cua khoi bot.

- Danh gia si£ dong nhdt (dong deu ve mau sac): Vdi thuoc bot kep co 
mau, lay mot ltfdng bot vtfa du, tai deu len mot td giay trang quan sat 
bang mdt thtfdng d anh sang ttf nhien, mau sac cua khoi bot phai dong 
nhat, khong co cho dam cho nhat.

2. Tieu chuan Dutafc dien

DDVN quy dinh danh gia do dong deu ham ltfdng va do dong deu 
khoi ltfdng vdi thuoc bot de uong va thuoc bot de d&p.

Do dong deu ham ltfdng ap dung cho bot dong goi 1 lieu co chtfa dtfdi
2 mg dtfdc chat moi lieu hoac chtfa dtfdi 2% dtfdc chat (thtf vdi 10 ddn vi 
dong goi). Phep thii nay khong yeu cau vdi thuoc bot de uong co chtfa 
nhieu vitamin va nguyen to' vi ltfdng.
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p h A n  ii  

THUOC COM VA PELLET

I. THUOC COM 

1. Thuoc com

Thudc com (granules) la dang thudc ran, ditOc dieu che tit hot thudc 
vd td ditdc dinh tao thanh cdc hat nho xdp (ditdng kinh til l-2mm) hay sdi 
ngan xdp, thitdng dung de uong.

Thuoc com la dang thuoc dung thich hdp cho tre em. Mot so" dUdc 
chat ft ben d dang long, cd the bao che thanh dang com pha dung dich hay 
hon dich (khang sinh, men...). Dtfdc chat co mui vi kho uong co the che 
thanh com pha siro, com sui bot.

Ta dtfdc don hay dung trong thuoc com thtfdng la cac loai bot dtfdng 
(saccarose, lactose...) de ket hdp dieu vi cho che pham.

Ta dtfdc dmh hay dung nhat la siro, dung dich PVP, dung dich CMC...
Neu la com pha hon dich, trong thanh phan thtfdng co them ta dtfdc 

ra, ta dtfdc gay tham, on dinh...
Ngoai cac loai ta dtfdc ndi tren, thuoc com con cjin cd nhtfng ta dtfdc 

dieu htfdng vi thfch hdp.

Thuoc com dtfdc bao che bang 2 phtfdng phap chfnh: xat qua ray hoac 
phun say.

PhvfOng phap xat qua ray ttfdng doi ddn gian, de thtfc hien, qua 
cac btfdc:

-  Tron bot kep: Tien hanh tron bot kep dtfdc chat hoac dtfdc chat 
vdi ta dtfdc r&n theo nguyen tac chung.

-  Tao khoi dm - xat hat: Tron bot kep vdi ta dtfdc dmh long trong 
thiet bi nhao tron thfch hdp de lien ket cac tieu phan bot. Ti le va loai ta 
dtfdc dmh, thiet bi va thdi gian nhao tron can dtfdc xac dinh cho ttfng cong 
thtfc cu the. Neu muon xat thanh sdi com thi mtfc do lien ket gitfa cac tieu 
phan bot phai cao hdn xat thanh hat (tao thanh khoi deo). Vdi ta dtfdc 
dmh cd do nhdt cao va thdi tiet lanh, nen dun nong ta dtfdc dmh trtfdc khi 
tron de de tron deu. Sau khi tron xong nen de khoi am on dinh trong 
khoang thdi gian thfch hdp (30 - 45 phut), roi xat hat (hoac sdi) qua cd ray 
thfch hdp ( 1 - 2  mm).
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-  Say hat - sita hat: Tai hat ra khay thanh ldp mong, say d nhiet do 
thfch hdp (40 - 70°C) den lam am dudi 5%. Stia hat qua cd ray quy dinh de 
loai bo bot min va cuc von, lam cho kfch thudc hat dong nhat hdn.

Phtfofng phap phun say thudng dung bao che com tan, com thuoc tti 
cac dich chiet dUdc lieu. Ky thuat phun say da dtfdc gidi thieu trong phan 
chiet xuat.

Thuoc coin thtfdng dtfdc dong goi trong ttii giay thiec kfn theo lieu 1 
lan dung. Com pha hon dich, pha siro co the dong nhieu lieu trong chai lo 
nhtfa hay thuy tinh chia vach co chtia lai dung tfch de them ntfdc khi 
dting (nhu vdi thuoc bot).

Theo DDVN, thuoc com can phai dtfdc kiem soat chat ltfdng ve cac 
chi tieu sau:

-  Ham ltfdng ntfdc khong qua 5%.

-  Do dong deu khoi ltfdng: Sai lech 5%.

-  Do hoa tan (vdi coin tan): Them 20 phan ntfdc nong vao 1 phan 
thuoc com, khuay trong 5 phut, com phai tan hoan toan.

Vdi com sui bot, Dtfdc dien Anh (BP 1998) quy dinh phai ra trong 
vong 5 phut khi cho vao coic co chtfa 200ml ntfdc d 15 - 25°C.

Mot so thi du ve com thuoc:

1. Com pha siro erythromycin 125 - 250 vd 5Q0 mg

Erythromycin ethyl succinat

Ttfdng tfng vdi E.base 125 - 250 hoac 500 mg.

Nhom - magnesi trisiliccat keo.

Aerosil

Na CMC

Poloxamer 188 vd

Natri citrat

Mui cam

Mau vang cam

Bot dtfdng vd 5g

Tron bot kep dtfdc chat va ta dtfdc, xat hat 1 mm vdi dung dich 
NaCMC. Say hat, stia hat, dong goi trong tui giay nhom han kfn (sachet). 
Com pha siro dang hon dich.
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2. Com tan (che tan) dinh lang
Cao mem dinh lang: 0,25 g
Lactose 3,00 g
Lycatab I ^
Ethanol 60 I
Saccarose vd 5,00 g
Tao khoi am, xat hat qua ray 1 mm. Dong trong tui chong am.

II. PELLET

Pellet la nhitng hat nho hinh cau (ditdng kinh tit 0,25 - 1,5 mm), ditcfc 
dieu che bang cach lien ket cdc tieu phan ditdc chat ran bdi cdc td ditOc 
dinh thich hop-

Pellet thtfdng la ban thanh pham, dung dong nang cting hay dap 
thanh vien nen. Trong mot so' trUdng hdp, pellet la nhting hat trd che s&n 
(non-pareil sead) de lam gia mang nhting dtfdc chat dung d lieu nho trtfdc 
khi dong nang hay dap vien.

De bao che pellet thtfdng can dung den cac loai ta dtfdc don, dinh, ra, 
trdn va ta dtfdc bao nhu doi vdi vien nen, vien trdn.

Pellet dtfdc bao che bang nhieu phtfdng phap khac nhau:
-  Dun vd lam trdn (Extrusion - spheronization):

Dtfdc tien hanh san xuat ldn tren bo thiet bi dtin va lam trdn qua cac
btfdc:

* Tao khoi deo - dun thanh soi: Tien hanh nhtf bao che thuoc com 
hinh sdi tren may dun chuyen dung. Mtfc do lien ket cua khoi deo phai 
cao hdn khi lam com (nhtf vdi vien trdn bao che theo phtfdng phap chia 
vien). Khoi deo dtfdc dun thanh sdi hinh tru cd kich thtfdc quy dinh qua 
ray due lo (thtfdng la 1mm).

* Cat doan - lam tron: Sdi hinh tru dtfdc c&t thanh nhtfng doan ngin 
(chieu dai bang dtfdng kinh sdi) va lam trdn trong may tao cau.

* Lam kho: Pellet dtfdc lam kho den do am quy dinh bang cac phtfdng 
phap thich hdp.

Pellet bao che bang phtfdng phap nay cd do ben cd hoc cao, kich 
thtfdc dong nhat, trdn deu, nang suat cao, tien cho btfdc bao mang ve sau. 
Tuy nhien ddi hoi phai cd thiet bi chuyen dung.

-  Boi dan titng ldp (layering):

Tien hanh bao che pellet trong noi bao truyen thong ttf hdn hdp bot kep 
va ta dtfdc dinh long nhtf phtfdng phap gay nhan trong bao che vien trdn.
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Phtfdng phap nay tao dtfdc pellet tron deu, do ben cd hoc cao, ddn 
gian, di thtfc hien nhtfng nang suat va hieu suat thap, thdi gian keo dai.

Phtfdng phap boi dan co the dtfdc thtfc hien trong thiet bi tang soi cai 
tien (Rotary processor) cho nang suat cao, nhtfng thiet bi kha dat tien, 
pellet co do xop cao.

-  Phun say:

Pellet co the dtfdc bao che" bang cach phun say trong thiet bi phun 
say hoac thiet bi tang soi nhtf phtfdng phap bao che com hay tao hat trong 
vien nen. Pellet che bang phtfdng phap nay thtfdng co kich thtfdc nho, 
khong dong nhat va do xop cao.

Mot so thi du ve pellet:

1. Pellet Omeprazole:
Omeprazole: 8,5 mg

Ta dUdc (Avicel, lactose) vd 
Con PVP vd

Che pellet bang phudng phap dun . Bao tan d ruot roi dong nang ctfng.

2. Pellet salbutamol tac dung keo dai:

Salbutamol sulfat 9,64 mg

Pellet trd 200 mg

Con PVP vd

Bao salbutamol len pallet, trd. Sau do bao keo dai giai phong v6i 
ethyl cellulose. Dong nang tac dung keo dai.
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Chtfdng 10.

THUOC VIEN

PHAN I 

VIEN NEN

I. DAI Cl/dNG 

1. Khai niem va qua trinh phat trien cua vien nen

Vien nen (tabellae) la dang thudc ran, diidc dieu che bang cach nen 
mot hay nhieu loai ditdc chat (co them hoac khong them td dildc), thtfbng 
co hinh tru det, moi vien la mot ddn vi lieu.

Quy trinh san xuat vien nen dtfdc mo ta chinh thtfc vao nam 1843 
trong bang phat minh cua Thomas Brockedon. Den 1874 may dap vien 
nen ra ddi. Tuy vay, viec san xuat vien nen van phat trien rat cham. Cho 
den 1932 trong Dtfdc dien Anh (B.P) mdi chi co mot chuyen luan vien nen. 
Nguyen nhan cua stf phat trien cham cua vien nen la do thieu phudng 
phap danh gia chat ltfdng dang thuoc.

D&u nhtfng nam 50, Higuchi va cong stf da nghien ctfu phudng phap 
do ltfc dap vien, lam cd sd de di sau nghien ctfu ve vien nen. Tiep do la sU 
phat trien cua SDH bao che. Hang loat cong trinh nghien ctfu ve vien nen 
ra ddi, da thtfc day manh me stf phat trien cua dang thuoc. Ctfng vdi qua 
trinh hien dai hoa may dap vien, cai tien dong vien vao vi, nhieu loai ta 
dtfdc mdi ra ddi, da lam cho vien nen trd thanh mot dang thuoc phat trien 
rong rai nhat, pho bien nhat hien nay.

2. l/u - nhtfdc diem cua vien nen

Sd di vien nen dtfdc stf dung rong rai la do dang thuoc nay co nhieu 
tfu diem nhtf:

-  Da dtfdc chia lieu 1 lan ttfdng doi chinh xac.
-  The tich gon nhe, de van chuyen, mang theo ngUdi.

-  De che dau mui vi kho chiu cua dtfdc chat.
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-  Dtfdc chat on dinh, tuoi tho dai hdn dang thuoc long.
-  Di dau tU san xuat ldn, do do gia thanh giam.
-  Dien sti dung rong: Co the de nuot, nhai, ngam, cay, dat, pha 

thanh dung dich hay hon dich.
-  Ngtfdi benh d§ sti dung: Phan ldn vien nen dung de uong, tren vien 

thtfdng co chtf de nhan biet ten thuoc.
Tuy nhien vien nen cung co nhieu nhtfdc diem, can phai chti y khac 

phuc thi mdi dam bao chat ltfdng, nhat la ve mat SKD.
-  Khong phai tat ca cac dtfdc chat deu che dUdc thanh vien nen.
-  Sau khi dap thanh vien, dien tich BMTX cua dtfdc chat vdi moi 

trtfdng hoa tan bi giam rat nhieu, do do vdi dtfdc chat it tan neu bao che 
vien nen khong tot, SKD cua thuoc cd the bi giam kha nhieu.

-  SKD vien nen thay doi that thtfdng do trong qua trinh bao che, co 
rat nhieu yeu to" tac dong den do on dinh cua dtfdc chat va kha nang giai 
phong dtfdc chat cua vien nhtf: Do am, nhiet do, ta dtfdc, ltfc nen,...

II. KY THUAT BAO CHE VIEN NEN

1. Ltfa chon ta dtfdc xay dtfng cong thtfc dap vien

Cd mot so" dtfdc chat cd cau trtfc tinh the deu dan cd the dap thanh 
vien ma khong can cho them ta dtfdc; tuy nhien, so" dtfdc chat nay khong 
nhieu. Vdi da so" dtfdc chat con lai, muon dap thanh vien nen, ngtfdi ta 
phai cho them ta dtfdc. Viec ltfa chon ta dtfdc de xay dtfng cong thtfc dap 
vien la mot khau quan trong trong qua trinh san xuat vien nen, vi theo 
quan diem SDH, ta dtfdc anh htfdng trtfc tiep den SKD cua vien.

Khi ltfa chpn ta dtfdc, can xem xet cu the cac yeu to:
-  Muc dich sti dung cua vien: De uong, de ngam, de dat, de pha 

thanh dung dich,...Cac loai vien khac nhau, cach ltfa chon ta dtfdc rat 
khac nhau.

-  Tfnh chat cua dUdc chat: Do tan, do on dinh hoa hoc, do trdn chay, 
kha nang chiu nen, kfch thtfdc tieu phan,...

-  Tfnh chat cua ta dtfdc: Do trdn chay, kha nang chiu nen, nhtfng 
ttfdng tac vdi dtfdc chat cd the xay ra,...

-  Phtfdng phap dap vien: Moi phtfdng phap dap vien cd cach dung ta 
dUdc khac nhau.

Yeu cau chung cua ta dtfdc vien nen la: Dam bao do ben cd hoc cua 
vien, do on dinh hoa hoc cua dtfdc chat, giai phong toi da dtfdc chat tai 
vting hap thu, khong cd tac dung dtfdc ly rieng, khong doc, de dap vien va 
gia ca hdp ly.

Sau day la mot so nhom ta dtfdc hay dtfng:

157



1.1. Td ditgc don (fillers):

Con goi la ta dtfdc pha loang (diluents), dtfdc them vao vien de dam 
bao khoi ltfdng can thiet cua vien hoac de cai thien tinh chat cd If cua 
dtfdc chat (tang do trdn chay, do chiu nen,... ), lam cho qua trinh dap vien 
dtfdc de dang hdn.

Hien nay, cac dtfdc chat dung d lieu nho (hang miligam) ngay cang 
nhieu. Trong vien nen chtfa cac dtfdc chat nay, ta dtfdc don chiem ty le ldn 
va quyet dinh tfnh chat cd ly va cd che giai phong dtfdc chat cua vien.

1.1.1. Nhom tan trong nitdc:

-  Lactose:
La ta dtfdc don dtfdc dung kha pho bien trong vien nen. Lactose de 

tan trong nUdc, vi de chiu, trung tfnh, ft hut am, de phoi hdp dtfdc vdi 
nhieu loai dtfdc chat. Lactose ton tai dtfdi 2 dang: Khan va ngam ntfdc 
(tuy theo dieu kien ket tinh).

Dang ngam ntfdc (a - lactose.H,0) tren thi trtfdng d dtfdi dang bot 
min, co nhieu loai KTTP khac nhau (ttf 60 - 600 (im), thtfdng dung cho 
vien xat hat tfdt. Khi xat hat tfdt, lactose de tao hat, hat de say kho, vien 
de dam bao do ben cd hoc va kha nang giai phong dtfdc chat ft bi anh 
htfcing bdi ltfc nen.

Dang khan (chu yeu la p - lactose) de tan trong ntfdc hdn dang ngam 
ntf6c. Trdn chay va chiu nen tot hdn a - lactose do do co the dung cho vien 
nen dap th&ng.

Lactose phun say dtfdc che ttf lactose ngam ntfdĉ  nhtfng do trdn chay 
va chiu nen tot hdn lactose nen dtfdc dung de dap th&ng. Tren thi trUdng 
co nhieu loai lactose phun say cua cac nha san xuat khac nhau co KTTP 
khac nhau, do do co mtfc do trdn chay va chiu nen khong giong nhau 
(Tablactose, Foremost...).

Lactose la dtfdng khtf, do do ttfdng ky vdi cac dtfdc chat cd nhom 
amin nhtf acid amin, pyrilamin maleat, phenylephrin HC1, salycylamid,... 
lam cho vien bi sam mau.

-  Bot ditdng (saccarose):

Dl tan va ngot, do do thtfdng dung lam ta dtfdc don va dmh kho cho 
vien hoa tan, vien nhai, vien ngam. Khi dung lam ta dtfdc don, cd the tao 
hat am vdi hon hdp ntfdc - con. Bot dtfdng lam cho vien di dam bao do ben 
cd hoc nhtfng kho ra, khi dap vien de gay dmh chay, do do thtfdng ket hdp 
vdi ta dtfdc don khong tan de tang do ctfng cho vien.

Hien nay tren thi trtfdng cd mot so' loai ta dtfdc bot dtfdng dung dap 
thing nhtf:

* Di-Pac: La san pham dong ket tinh cua 97% dtfdng va 3% dextrin 
dtfdi dang hat nhd, trdn chay tot. Khi dap vien, vien khong bi bien mau 
nhtfng ctfng dan trong qua trinh bao quan.
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* Nutab: La dudng tinh che, ket hdp vdi 4% dudng khti, 0,1 - 0,2% 
tinh bot ngo va lam trdn bang magnesi stearat, co KTTP phan bo' tUdng 
doi rong, trdn chay tot.

-  Glucose:
De tan trong nUdc, vi ngot hdn lactose, do do hay dUdc dung cho vien 

hoa tan nhu vdi bot dudng. Glucose trdn chay kem, de hut am, de dam bao 
do ben cd hoc cho vien nhung cd xu hudng lam Gho vien cting dan trong 
qua trinh bao quan, nhat la glucose khan. Glucose cung cd the lam bien 
mau cac dUdc chat kiem va amin htiu cd trong qua trinh bao quan gio'ng 
nhu lactose.

De cai thien do trdn chay cua glucose dung cho vien nen dap thang, 
ngUdi ta da che ra ta dUdc Emdex. Emdex la san pham phun say cua 
glucose vdi 3 - 5% maltose, trdn chay va chiu nen tot, nhung van rat hao 
am.

-  Manitol:
Rat de tan trong nUdc, vi hdi ngot, de lai cam giac mat de chiu trong 

mieng khi ngam, do do rat hay dUdc dung cho vien ngam, vien nhai. 
Manitol ft hut am, hat tao ra khong chac nhu bot dudng va glucose.

Manitol d dang tinh the deu dan cd the dting de dap thang, nhat la 
vdi vien pha dung dich.

-  Sorbitol:
La dong phan quang hoc cua manitol, de tan va vi de chiu nhu 

manitol, cho nen hay dung trong vien ngam, vien nhai phoi hdp vdi 
manitol. Cung nhu manitol, sorbitol cd nhieu dang ket tinh va vo dinh 
hinh khac nhau. Cho nen nhieu khi cac loai ta dUdc sorbitol do cac nha 
san xuat khac nhau cung cap, cd sU khac nhau ve do trdn chay, kha nang 
chiu nen, do on dinh... (Trong 3 dang da hinh a, P, y thi dang y ben hdn ca, 
do do phan ldn cac ta dUdc cd tren thi trUdng nhu Neosorb 60, Sorbitol
834... deu d dang y).

Sorbitol cd the dung dap thing, tuy nhien do hao am hdn manitol 
nen ti le ta dUdc trdn phai dung nhieu hdn va do am trong phong dap vien 
phai < 50%.

1.1.2. Nhom khong tan trong ntfdc:

Hay dting cac loai tinh bot, dan chat cellulose va bot min vo cd.

-  Tinh bot:

La ta dUdc re tien, de kiem, do do hay dUdc dung d nUdc ta hien nay. 
Tuy nhien tinh bot trdn chay va chin nen kem, hut am, lam cho vien bd dan 
ra va de bi nam moc trong qua trinh bao quan. Khi dung tinh bot, thudng 
phai phoi hdp vdi khoang 30% bot dUdng de dam bao do chic cua vien.
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-  Tinh bot bien tinh (modified starch):
La tinh bot da qua xti ly bing cac phudng phap ly - hoa thich hdp 

nham thuy phan va thay the tting phan roi tao hat. Tinh bot bien tinh 
chiu nen va trdn chay tot hdn tinh bot, hoa tan tting phin trong nUdc tuy 
theo mtic do thuy phan.

Tren thi trUdng co nhieu loai tinh bot bien tmh vdi cac ten thudng 
mai khac nhau: Starch 1500; Lycatab, Primojel, Eragel...

-  Cellulose vi tinh the (Microcrystalline cellulose):
La ta dUdc dung ngay cang nhieu, nhat la trong vien nen dap thing, 

do co nhieu Uu diem: Chiu nen tot, trdn chay tot, lam cho vien de ra. Tren 
thi trUdng cd nhieu loai cellulose vi tinh the dung lam ta dUdc vdi ten goi 
thudng mai khac nhau nhu Avicel, Emcocell, Paronen..., trong do hay dung 
nhat la Avicel.

Vien dap vdi Avicel de dam bao do ben cd hoc, do mai mon thap, 
khong can dung luc nen cao. Avicel de tao hat, hat de say kho, dUdc chat 
dung d lieu thap va chat mau de phan bo' deu trong khoi hat va trong vien.

Avicel la ta dUdc dap thing dUdc dung nhieu nhat. Tuy nhien vien 
chtia nhieu Avicel khi bao quan d do am cao cd the bi mem di do htit am. 
Cd the khac phuc bang cach ket hdp vdi cac ta dUdc trdn chay ft htit am 
hdn nhu Fast - Flo lactose. Khong nen dung cho cac dUdc chat sd am nhu 
aspirin, penicilin, vitamin. Tren thi trUdng hien nay thudng dting 2 loai 
Avicel: PH 101 cd kfch thudc hat trung binh 50 f̂ m va PH 102 cd kfch 
thudc hat 90|im.

Avicel gia thanh cao nen hien nay van chua dUdc dting nhieu d nUdc ta.
-  Calci dibasic phosphat (dicalci phosphat):

La ta dUdc vo cd, ben ve If - hoa, khong hut am, trdn chay tot. Tren 
thi trUdng, ta dUdc dap thang chtia dicalci phosphat dUdc ban dudi ten 
thudng mai la Emcompress hoac Ditab (trong do dicalci phosphat dUdc 
phoi hdp vdi 5 - 20% cac ta dUdc khac nhu tinh bot, Avicel, magnesi 
stearat). Vien dap vdi dicalci phosphat cd do ben cd hoc cao, ra cham, vi 
vay khong nen dung d ti le cao vdi dUdc chat ft tan.

Dicalci phosphat cd tfnh kiem nhe (pH 7 - 7,3), do do khong dung cho 
cac dUdc chat khong ben trong moi trUdng kiem. CJ trong dUdng tieu hoa, 
ta dUdc nay cd the tao phtic lam giam hap thu mot so' dUdc chat (nhu 
tetracyclin, phenytoin...).

-  Calci carbonat, magnesi carbonat:

La nhting ta dUdc cd kha nang hut, cho nen cd the dung cho vien nen 
chtia cao men dUdc lieu, chtia dUdc chat hao am, dau va tinh dau. Trong 
mot so vien, cac ta dUdc nay con dong vai trd antacid hoac cung cap ion vo 
cd cho cd the.
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Tuy nhien, day la nhting ta dUdc co tinh kiem, cho nen khong dung 
cho cac dUdc chat co tinh acid, cac muoi acid...

1.2. Td ditgc dinh (Binder):

La tac nhan lien ket cac tieu phan de tao hinh vien, dam bao do chac 
cua vien.

1.2.1. Nhom td ditgc dinh long:

Ta dUdc dinh long dung trong phudng phap xat hat u6t. Co nhieu 
loai ta dUdc dinh long cd mtic do ket dinh khac nhau:

-  Con: Dting trong trUdng hdp thanh phan vien co cac chat tan dUdc 
trong con tao nen kha nang dinh: Cao mem dUdc lieu, bot dUdng,... Vdi cao 
mem, con con giup cho viec phan tan cao vao khoi bot dUdc de dang hdn, 
lam cho hat de say kho hdn.

-  Ho tinh bot: La ta dUdc dinh thong dung hien nay. Ho tinh bot de 
kiem, gia re, de tron deu vdi bot dUdc chat, It cd xu hudng keo dai thdi 
gian ra cua vien. Thudng dung loai ho tti 5 - 15%, tron vdi bot dUdc chat 
khi ho con nong. Nen dieu che dung ngay de tranh bi nam moc. Co the cho 
them vao ho cac chat bao quan thich hdp (nhu nipazil, nipazol,...).

-  Dich the gelatin: Gelatin trUdng nd va hoa tan trong nUdc, tao nen 
dich the co kha nang dinh manh, thudng dung cho vien ngam de keo dai 
thdi gian ra, hoac dting cho dUdc chat It chiu nen. Hay dting dich the 5 - 
10%, tron vdi bot dUdc chat khi ta dUdc con nong. Cd the ket hdp vdi ho 
tinh bot de tang kha nang dinh cho ho.

Dich nUdc gelatin cd do nhdt ldn, kho tron deu vdi bot dUdc chat, hat 
kho say kho. Vi vay, hien nay, ngUdi ta hay dting dich the gelatin trong 
con. Ngoai ra, so vdi dich nUdc, dich con con han che dUdc sU thuy phan 
cua mot so dUdc chat va lam cho hat de say kho. Dich con gelatin cd 
the thuy phan bang acid hay kiem.

-  Dich gom arabic: Dung dich the trong nUdc chtia 5 - 15% gom. Kha 
nang dinh manh, keo dai thdi gian ra cua vien, thudng dung trong vien 
ngam. Tuy nhien, dich gom de bi nam moc, nen che dung ngay.

-  Dich the PVP: Dinh tot, It anh hudng den thdi gian ra cua vien, hat 
de say kho. Vdi dUdc chat sd nUdc, It tan trong nUdc, PVP co kha nang cai 
thien tinh tham va do tan cua dUdc chat (barbituric , acid salicylic...).

Tuy nhien PVP hao am, vien chtia nhieu PVP de thay doi the chat 
trong qua trinh bao quan.

-  Siro: De tron deu vdi bot dUdc chat, lam cho vien de dam bao do 
ben cd hoc. Neu vien cd mau thi siro gitip cho viec phan tan chat mau 
trong vien dong nhat hdn. Ngoai ra siro cd tac dung on dinh dUdc chat 
trong mot sd vien nhu vien sat sulphat.
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Ngoai siro dUdng, co the dung siro glucose hoac dung dich dudng d 
cac ti le khac nhau.

-  Ddn chat cellulose: Co nhieu loai khac nhau:

* Methyl cellulose: Dung dich the 1 - 5% trong nUdc,. kha nang ket 
dmh tot (dich the 5% tao ra hat co do ben cd hoc tUdng dudng vdi ho tinh 
bot 10%). Tren thi trUdng co nhieu loai cd do nhdt khac nhau.

* Natri carboxymethyl cellulose (NaCMC): Thudng dung dich the 5 - 
15% trong nUdc. Hat tao ra khong chSc bang PVP va cd xu hudng keo dai 
thdi gian ra. Tudng ky vdi muoi calci, nhom va magnesi.

* Ethyl cellulose: Thudng dung loai co do nhdt thap vdi nong do 2 - 
10% trong con. Kha nang ket dinh manh, cho nen thudng dung cho cac 
dUdc chat it chiu nen nhu paracetamol, cafein, meprobamat* sat fumarat 
va cac dUdc chat sd am.

1.2.2. Nhom td diidc dinh the ran:

Thudng dung cho vien xat hat kho va dap thang. Dung cac loai bot 
dUdng, tinh bot bien tinh, dan chat cellulose, Avicel... Cac ta dUdc dinh 
ran tan dUdc trong nUdc va con cd the xat hat Udt vdi hon hdp nUdc - con d 
cac ti le khac nhau.

Ta dUdc dmh anh hudng true tiep den kha nang ra, giai phong dUdc 
chat cua vien nen. Do do nen than trong khi lua chon ta dUdc dinh, dam bao 
dung loai ta dUdc va lUdng ta dUdc cho tting cong thtic, tranh lam dung ta 
dUdc dinh.

1.3. Td ditgc ra (Disintegrants) *•

Ra la giai doan khdi dau cho qua trinh SDH hoc cua vien nen sau khi 
uong. Ta dUdc ra lam cho vien ra nhanh va ra min, giai phong toi da be 
mat tiep xuc ban dau cua tieu phan dUdc chat vdi moi trUdng hoa tan, tao 
dieu kien cho qua trinh hap thu dUdc chat ve sau. Trong SDH bao che, 
hien nay ngUdi ta rat quan tam den dong hoc cua qua trinh giai phong 
cua dUdc chat trong cd the, trong do ta dUdc ra dong mot vai tro quan 
trong. Theo Wagner, qua trinh giai phong dUdc chat cua vien nen dUdc 
bieu thi nhu sau:

Khi tiep xuc vdi dich tieu hoa, vien hut nUdc va ra lan thti 1, giai 
phong ra hat dap vien (ra ngoai).
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Vien Ra lgn th,i 1 ► Hat Ra lan thti 2

I
Dildc chat 
hap thu

Tieu phan

Hap thu

Tiep do, hat ra lan thti 2, giai phong trd lai cac tieu phan ban dau (ra 
trong). Cach ra cua vien co lien quan den toe do hoa tan cua dUdc chat ve 
sau. DUdc chat trong vien co the hoa tan vao dich tieu hoa ngay khi vien 
chua ra, nhung su hoa tan nhu vay hau nhu khong dang ke. Nhu vay, vai 
tro cua ta dUdc ra la lam cho vien giai phong trcl lai be mat tiep xtic v6i 
moi trUdng hoa tan cua dUdc chat cang nhieu cang tot.

Ve cd che ra cua vien, tti trUdc ngUdi ta thien ve giai thfch do sU 
trUdng nd cua ta dUdc trong vien. Gan day, theo quan diem SDH, ngUdi ta 
nhan manh cd che vi mao quan: Cac ta dUdc ra co cau true xo'p, sau khi 
dap vien de lai he thong vi mao quan phan bo' dong deu trong vien. Khi 
tiep xuc vdi dich tieu hoa, he thong vi mao quan co tac dung keo nUdc vao 
long vien nhd luc mao dan. Nu6c se hoa tan va lam trUdng ncl cac thanh 
phan cua vien va pha vd cau true cua vien. Nhu vay, sU ra cua vien phu 
thuoc vao do xop va vao sU phan bo' he thong vi mao quan trong vien.

Rieng vien nen sui bot thi ra theo cd che sinh khf: NgUdi ta dua vao 
trong vien dong thdi mot acid htiu cd (citric, tartaric,...) va mot muoi kiem 
(natri carbonat, natri hydrocarbonat, magnesi carbonat,...). Khi gap nUdc 
hai thanh phan nay tac dung vdi nhau giai phong ra C 02 lam cho vien ra 
ra nhanh chong. Khi dap vien sui bot, ngUdi ta thudng xat rieng hat acid 
va hat kiem va dap vien trong dieu kien do am khong khf thap.

Cac loai ta dUdc ra hay dung nhU:
-  Tinh bot: Cd cau true xop, sau khi dap vien tao ra dUdc he thong vi 

mao quan phan bo' kha dong deu trong vien, lam ra vien theo cd che vi 
mao quan.

ThUdng dung tinh bot ngo, khoai tay, hoang tinh,... v6i ty le tti 5 - 
20% so vdi vien. Binh thudng tinh bot hap phu kha nhieu nU6c, do do de 
tang kha nang lam ra, trudc khi dung phai say kho. Cach ra cua vien phu 
thuoc mot phan vao cach phoi hdp tinh bot. Thong thudng ngUdi ta chia

163



tinh bot thanh 2 phan: Phan ra trong (khoang 50 - 75%) va phan ra ngoai
(25 - 50%).

-  Tinh bot bien tinh: Hay dung natri starch glycolat (ten thUdng mai 
la Primogel, Explotab). Day la ta dUdc gay ra vien rat nhanh do kha nang 
trUOng no manh trong nU6c (tang the tfch 2 - 3  lan so vdi khi chua hut 
nUdc), kha nang ra it bi anh hudng bdi luc nen. Cac loai tinh bot bien 
tfnh khac nhu starch 1500, pregelatined starch... cung deu la nhting ta 
dUdc ra tot. Ti le thudng dting 2 - 6%.

-  Avicel: Lam cho vien ra nhanh do kha nang htit nU6c va trUdng ncl 
manh, d ti le 10% trong vien da the hien tinh chat ra tot; ket hdp dUdc vtia ra 
vtia dinh. Neu xat hat U6t thi kha nang ra bi giam. Khong nen dung nhieu 
cho cac dUdc chat de bi hong khi am nhu da neu trong phan ta dUdc don.

-  Bot cellulose: Dung loai tinh che, tr&ng, trung tinh. Dung mot 
minh hay phoi hdp vdi cac ta dUdc ra khac nhu tinh bot, Veegum, thich 
hdp cho cac dUdc chat nhay cam vdi am.

Cac d in  chat khac cua cellulose nhu methyl cellulose, Na CMC, 
natri croscarmellose... deu dUOc dting lam ta dUdc ra tuy thuoc vao kha 
nang trUdng ncl trong nUdc.

-  Acid alginic: /Chong tan trong nu6c nhung htit nu6c va trUdng ncl 
manh, do do lam cho vien de ra. Moi trUdng acid nhe cho nende phoi hdp 
vdi cac dUdc chat trang tinh hay acid nhe, nhu aspirin, vitamin C, 
multivitamin, ... Ti le dting khoang 4 - 5% trong vien.

Ngoai ra, mot so' ta dUOc ra khac cung dUdc dung nhu Veegum (nhom 
magnesi silicat), Amberlit (nhUa trao doi ion).. Rieng cac ta dUdc ra sinh 
khi se dUdc de cap den cl phan vien sui bot.

1.4. Td dtfdc trdn (Lubricants):

Ta dUdc trdn la nhom ta dUdc gan nhu luon phai dung den trong cong 
thtic vien nen, bdi vi ta dUdc trdn cd nhieu tac dung trong qua trinh dap 
vien:

-  Chong ma sat (antifriction): Chu yeu la ma sat gitia vien va thanh 
col sinh ra khi dap vien. Trong qua trinh dap vien, dudi tac dung cua lUc 
nen, cac tieu phan dUdc chat va ta dUdc trong vien bi ep sat vao thanh coi, 
16p tieu phan be mat bi bien dang, tao thanh lUc lien ket gitia vien va 16p 
be mat kim loai cua thanh coi, lam cho vien dinh vao thanh coi. Neu luc 
lien ket vien - thanh col qua 16n, khi day vien ra khoi col vien di bi vd, 
stit canh. Ta dUdc trdn lam cho luc nen phan bo deu trong vien, giam ma 
sat lien be mat, giup cho viec day vien ra khoi col dUdc de dang hdn.

-  Chong dinh (anti-adherence): Khi dap vien, dudi tac dong cua l\lc 
nen, vien co the dinh vao be mat chay tren. Hien tUdng dinh chay thudng 
xay ra khi vien chtia dUdc chat hao am (cao thUc vat, urotropin...), khi hat 
say chua kho, khi do am trong phong dap vien qua cao hoac khi chay cd
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khac chut, logo,... Ta dUdc trdn bao be ngoai hat, lam giam tiep xuc cua 
duoc chat vdi dau chay, do do lam giam hien tUdng dinh chay tren.

-  Dieu hoa sil chay (glidants): Khi dap vien, bot hay hat dap vien 
phai chay qua pheu, phan phoi vao buong nen. Neu nguyen lieu dap vien 
kho tron chay, vien se kho dong nhat ve khoi lUdng va ham lUdng dUdc 
chat. Tren thilc te, rat nhieu dUdc chat dung dap vien kha nang trdn chay 
khong tot, nhat la trong dieu kien do am cao. Do vay, vai trd cua ta dUdc 
dieu hoa sil chay ngay cang quan trong va nhieu giao trinh bao che xep 
cac ta dUdc nay thanh mot nhom rieng, doc lap vdi nhom ta dUdc trdn.

-  Lam cho mat vien bong dep.
Do min va nhe, ta dUdc trdn bam dmh vao be mat hat, tao thanh 

mang mong ngoai hat lam cho hat trdn, giam tich dien be mat, de chay va 
ft bi dfnh.

Tuy nhien, do phan ldn ta dUdc trdn la nhiing chat sd nu6c, lam cho 
vien kho tham nU6c, do do cd xu hu6ng keo dai thdi gian ra cua vien. Mat 
khac, do lam giam lien ket lien hat, mot lUdng qua thila ta dUdc trdn se 
lam cho vien kho dam bao do ben cd hoc (ngUdc lai vdi tac dung cua ta 
dUdc dfnh). Do vay, khi lUa chon ta dUdc trdn cho vien nen, can chon dung 
loai ta duoc vdi ti le thfch hdp.

Sau day la cac loai ta dUdc trdn hay dung:
-  Acid stearic vd muoi: La nhiing ta dude trdn thong dung, cd tac 

dung giam ma sat va chong dfnh. Cac muoi calci stearat va magnesi 
stearat cd kha nang bam dfnh tot, thudng dung ci ty le khoang 1% so vdi 
hat kho. Day la nhiing chat sd nU6c, do do cd xu hu6ng keo dai ro ret thdi 
gian ra cua vien. Dung thfch hdp cho vien ngam, vien tac dung keo dai.

-  Talc: Co tac dung lam trdn va dieu hoa sU chay. Kha nang bam 
dfnh hat kem hdn magnesi stearat do do ty le dung cao hdn (1 - 3%). Tuy 
nhien do ft sd nude nen bot talc khong anh hucing nhieu den thdi gian ra 
cua vien. Bot talc neu tinh che khong tot se cd nhieu tap kim loai va 
carbonat kiem, cd the anh hudng khong'tot den do on dinh cua cac dUdc 
chat de bi oxy hoa.

-  Aerosil (fumed silicon dioxide, colloidal silica,...)
Bot rat min va nhe nen kha nang bam dfnh be mat hat rat tot, do do 

ty le dung thap (0,1 - 0,5%). Tac dung chfnh la dieu hoa sU chay cua bot 
hoac hat, ft anh hudng den kha nang giai phong dUdc chat cua vien. Day 
la ta dUdc trdn hay dung nhat hien nay d cac nu6c.

-  Tinh bot: Co tac dung dieu hoa sU chay, dong thdi lam cho vien d! 
ra. ThUdng dung trong phudng phap xat hat kho va dap thdng, vdi ty le til
5 - 10% va phai say kho tru6c khi dung.

Ngoai ra con nhieu loai ta dUdc trdn khac nhu Avicel, PEG 4000 va 
6000, PEG monostearat, natri lauryl sulfat, natri benzoat, Veegum,... Vdi
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vien nen can hoa tan (vien pha dung dich, vien sui bot,...) nen chon loai ta 
dUdc trdn de tan trong nUdc. Nhieu khi trong mot vien nen ngUdi ta phoi 
hdp nhieu loai ta dUdc trdn de tao nen tac dung toan dien hdn cho hon hdp 
(chong dinh, chong ma sat, dieu hoa sU chay,...).

1.5. Td ditgc bao:

Tuy muc dich bao ma chon ta duoc bao thich hdp.
Sau day la cac ta dUdc bao hay dung trong bao mang mong.
-  Din chat cellulose: Hien nay dUdc sti dung kha rong rai:
*HPMC (Hydroxy propyl methyl cellulose): La ta dUdc bao sti dung 

nhieu trong bao bao ve do co nhieu Uu diem: Ben vdi cac yeu to' ngoai moi 
(nhiet do, anh sang, do am, va cham cd hoc...), khong cd mui vi rieng, de 
phoi hdp vdi chat nhuom mau. Tren thi trUdng cd loai do nhdt thap va loai 
do nhdt cao, khi bao can chti y de lUa chon dung moi va ti le thich hdp. Co 
loai hon dich bao pha san vdi ten thudng mai la Pharmacoat (hang Shin - 
EtSu, Nhat Ban).

* HPC (Hydroxypropyl Cellulose): Tan trong nUdc va dung moi htiu 
cO phan cUc, thudng phoi hdp vdi chat bao khac de tang do ben cua mang.

* EC (Ethyl Cellulose): Khong tan trong nU6c, tan trong dung moi 
htiu cd, ben vdi ngoai moi. Thudng dung lam ta dUdc bao cho vien tac 
dung keo dai (hay phoi hdp vdi chat lam deo sd nUdc nhu diethyl phthalat, 
alcol cetylic, dau thau dau....) Cd the phoi hdp d ti le nhat dinh vao mang 
bao HPMC de giam do tan trong nude cua mang bao. Tren thi trUOng cd 
che pham thudng mai Aquacoat (hang FMC, My) la hdn dich bao trong 
nude.

* CAP (Cellulose Acetat Phthalat): La este kep cua cellulose, de tan 
trong dich ruot, do do dung bao tan d ruot. Mang bao khang dich vi (chi 
tan d pH > 6), nhung de bi tham dich vi. Khi bao, thudng phai cho them 
chat lam deo.

* HPMCP: La este cua HPMC vdi acid phthalic, dung bao tan d ruot. 
Thudng dung dudi dang hdn dich nUdc.

-  Shellac: La nhUa canh kien tinh che. Tren thi trUdng cd ilhieu loai 
cd cap do tinh khiet khac nhau. Shellac tan dUdc trong mdi trUdng kiem, 
do do cd the dting bao tan d ruot. Tuy nhien do vo bao chi tan d phan cuoi 
dudng tieu hoa va lao hoa kha nhanh khi bao quan nen hien nay it dung.

-  NhUa methacrylat: La san pham trung hdp cua acid methacrvlic. 
San pham thudng mai la Eudragit - cd nhieu loai Eudragit cd do tan va 
cach dung khac nhau.

* Eudragit E tan trong dich vi (pH < 5), dung bao bao ve. Tren thi 
trUdng cd dang bot, dang dung dich 12,5% trong hdn hdp isopropanol - 
aceton va hon dich 30% trong nUdc.
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* Eudragit L va S khong tan trong dich vi, dung bao tan d ruot: 
Eudragit L tan d pH * 6, tren thi trUOng co dang dung dich trong 
isopropilic hoac hon dich nUdc. Eudragit S tan d pH « 7, tren thi trUdng co 
dang bot va dung dich.

-  Ngoai ra con nhieu ta dUOc khac phoi hop trong thanh phan mang 
bao nhu PEG, PVP, chat dien hoat...

1.6. Td ditgc mau:

Duoc them vao vien de nhan biet, phan biet mot so loai vien, lam cho 
vien dep hoac de kiem soat sU phan tan cua mot so duoc chat dung d lieu 
thap trong vien.

Viec cho them chat mau vao vien lam cho qua trinh bao che va bao 
quan vien them phtic tap: Mot so' chat mau tUOng ky vdi dUdc chat, lam 
thay doi do tan cua dUOc chat. Mot so' chat mau gay phan ting phu (nhu di 
ting,...) hay doc tinh. Phan ldn chat mau khong ben, lam cho vien bi bien 
mau trong qua trinh bao quan.

Chat mau dting cho vien phai la chat mau thUc pham, khong doc, chi 
can dting 0 ty le nho va cd mau on dinh. Phan ldn chat mau dUdc dung 
trong bao vien:

-  Erythrosine (Red 3): Mau do, tan trong nUdc, glycerin, hoi tan 
trong con, khong tan trong dau. De htit am, tUOng doi ben vdi nhiet va tac 
nhan oxy hoa, ft ben vdi anh sang.

-  Ponceau 4R (Brilliant Scarlet): Mau do tuoi, tan trong nUdc, tUOng 
doi ben va ft doc.

-  Carmin (Naturel red 4): Mau do, chtia 50% acid carminic dUdc hap 
phu tren cO chat khong tan, tUOng doi ben vdi anh sang va tac nhan oxy hoa.

-  Allura red AC (Red 40): La chat mau dUOc dung kha rong rai trong thUc 
pham, thuoc va my pham, mau tUOng do'i ben, tan trong khoang pH rong.

-  Tartrazin (Yellow 5): Tan trong nUdc, glycerin, cho mau vang tuoi, 
tUOng do'i ben, cd the gay di ting khi uong, do do hien nay mot so' nUdc 
khong dting.

-  Sunset Yellow (Yellow 6): Tan trong nUdc cho mau vang, ft ben vdi 
anh sang va tac nhan oxy hoa.

-  Riboflavin: Mau vang nguon goc thien nhien, tan trong nUdc, 
khong ben vdi anh sang, ft doc.

-  Brilliant blue (Blue 1): Tan trong nUdc cho mau xanh tUOng do'i 
ben vdi nhiet nhung ft ben vdi anh sang va tac nhan oxy hoa.

-  Indigotine (Blue 2): De tan trong nUdc, cho mau xanh, ft ben vdi 
anh sang va tac nhan oxy hoa.

-  Fast Green (Green 3): Mau xanh, tan trong nUdc, ben vdi nhiet do 
nhung de bi oxy hoa.
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Cac chat mau tren thi trUdng co the b dang ddn chat hoac dUdc hap phu 
tren mot chat mang trO khong tan (thudng la nhom hydroxyt). Loai hap phu 
tren chat mang thudng dung nhuom mau bot kep, khi dung co the pha loang 
dan vdi ta dUdc trd nhu tinh bot, bot dudng,... de dUdc hon hop mau dong 
nhat.

2. Ltfa chon phtfdng phap tao hat - dap vien

Co 3 phudng phap bao che vien nen: Tao hat Udt, tao hat kho va dap 
thing. Moi phudng phap cd nhting Uu nhUdc diem va pham vi ting dung 
khac nhau.

2.1. Phtfdng phap tao hat tfdt:

La phudng phap thong dung nhat hien nay do cd nhieu Uu diem nhu: 
Di dam bao do ben cd hoc cua vien, dUdc chat de phan phoi vao tting vien 
(do do de dam bao sU dong nhat ve khoi lUdng vien va ve ham lUdng dUdc 
chat). Quy trinh va thiet bi ddn gian, de thUc hien.

Tuy nhien, phudng phap tao hat Udt cung cd nhiing nhUdc diem nhu: 
Chiu tac dong cua am va nhiet (khi say hat), cd the lam giam do on dinh 
cua dUdc chat. Quy trinh keo dai trai qua nhieu cong doan, ton mat bing 
va thdi gian san xuat (neu la xat hat qua ray). Khi dap vien bang phudng 
phap tao hat Udt, de dam bao chat lUdng cua vien nen, can thUc hien tot 
viec kiem soat qua trinh san xuat (in-process control): De ra dung yeu cau 
chat lUdng va cac thong so' ky thuat can danh gia cho tting cong doan:

2.1.1. Tron bot kep:

Vien nen thudng la hon hdp cua nhieu bot ddn. KTTP bot anh hudng 
den do trdn chay, den ty trong bieu kien, den kha nang chiu nen, den mtic 
do tron deu cua khoi bot. Vdi dUdc chat it tan, KTTP con anh hudng trUc 
tiep den SKD cua vien. Do do trudc khi tron bot kep can chti y den viec 
phan chia nguyen lieu den mtic do quy dinh. Khi tron bot kep cin ap dung 
ky thuat tron dong lUdng de dam bao dUdc chat dUdc phan phoi dong deu 
trong vien, dac biet vdi cac vien nen chtia ham lUdng dUdc chat thap. Khi 
lUdng dUdc chat trong vien nhd cd the ngUdi ta khong tron bot kep ma hoa 
dUdc chat vao ta dUdc dfnh long de xat hat (neu dUdc chat tan dUdc) hoac 
bao tting ldp len hat trudc khi dap vien.

Thdi gian tron bot kep anh hudng den do dong nhat cua khoi bot, do 
do anh hudng den SKD cua vien. Vi vay cin dUdc nghien ctiu xac dinh cu 
the cho tting cong thtic dap vien. Cd trUdng hdp thdi gian tron keo dai 
qua, dUdc chat lai cd xu hudng tach ldp.

Loai may nghien tron va luc tron cd anh hudng den tfnh chat cua 
vien nen ve sau. Thf du: Nghien manh cd the lam chuyen dang ket tinh va 
thay doi do tan cua cafein, mebendazol,...
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Muc dich cua viec tao hat la tranh hien tUdng phan ldp cua khoi bot 
trong qua trinh dap vien, cai thien do chay cua bot dap vien, tang cUdng 
kha nang lien ket cua bot lam cho vien de dam bao do chac va giam hien 
tUdng dinh col chay khi dap vien.

De de dap vien, hat phai de chay va chiu nen tot. Muon vay, hat phai 
dap ling mot. so' yeu cau sau:

-  Co hinh dang thfch hdp: Tot nhat la hinh cau. Hat hinh cau co ma 
sat nho, di chay, khi nen de lien ket thanh vien.

-  Co kfch thu6c thfch hdp: Kfch thudc hat anh hudng den do trdn 
chay va ty trong hat. Hat cd kfch thudc phan bo' deu dan thi de chay va do 
do de dam bao sU dong nhat ve kho'i lUdng vien. Thong thudng kfch thudc 
hat thay ddi tti 0,5 - 2mm theo dudng kfnh vien (vien cang be thi nen xat 
hat cang nho va ngUdc lai).

Tao hat Udt cd the thuc hien bang cach xat hat qua ray hoac bang 
thiet bi tang soi.

Xat hat qua ray dUdc thuc hien qua cac budc sau:
-  Tao khoi am: Them ta dUdc dfnh long vao khoi bot, tron cho den 

luc ta dUdc tham deu vao khoi bot, tao ra sU lien ket cac tieu phan bot vtia 
du de tao hat. De ta dUdc de tham vao khoi bot, nen dung ta dUdc nong, 
nhat la vdi nhting ta dUdc cd do nhdt cao nhu dich the gelatin, ho tinh bot. 
LUdng ta dUdc va thdi gian tron quyet dinh den kha nang lien ket cua hat. 
Thong thudng phai qua thuc nghiem de xac dinh cac thong so' cu the cho 
tting cong thtic.

-  Xat hat: Khoi am sau khi tron deu, de on dinh trong mot khoang 
thdi gian nhat dinh roi xat qua cd ray quy dinh. Kieu ray xat hat va cach 
xat anh hUdng den hinh dang va mtic do lien ket cua hat. Neu khoi am 
qua am ma lUc xat hat lai ldn thi khi xat de tao thanh cac sdi dai. De thu 
dUdc hat cd hinh dang gan vdi hinh cau, tot nhat la xat hat qua ray due lo 
vdi luc xat hat vtia phai.

Vdi dUdc cha't kho tao hat hoac hat cd mau, cd the xat hat hai lan de 
thu dUdc hat dat yeu cau va cd mau sac dong nhat.

-  Sa'y hat: Hat sau khi xat, tai thanh ldp mong va say d nhiet do quy 
dinh. Trudc khi sa'y, cd the de thoang gio cho hat se mat, sau do dua vao 
buong say va nang nhiet do tti tti cho hat de kho deu. Trong qua trinh 
sa'y, thinh’thoang dao hat, tach cac cuc von va kiem tra nhiet do say.

Hat thudng dUdc sa'y cho den do am tti 1 - 7% tuy tting loai dUdc cha't. 
Do am hat anh hudng den do trdn chay cua hat va mtic do lien ket tieu phan 
khi dap vien, con nhiet do sa'y hat anh hudng den do on dinh hoa hoc cua 
dUdc cha't.

2.1.2. Tao hat:
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-  Sua hat: Hat sau khi say xong, phai xat lai nhe nhang qua c5 ray 
quy dinh de pha vd cac cuc von, tao ra dUdc kho'i hat co kich thudc dong 
nhat hdn.

De han che tac dong cua am va nhiet, tiet kiem mat bang san xuat, 
hien nay trong san xuat cong nghiep, ngUdi ta thudng tao hat bang thiet 
bi tang soi (Hinh 10.1).

Hinh 10.1: So do cau tao thiet bi tao hat tang sdi 

1. Binh chiia 2. Quat gio. 3. Loc khong khi.

4. Dot nong khi. 5. Voi phun. 6. Tui loc. 7. Van dieu tiet khi.
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Nguyen t&c hoat dong cua thiet bi tao hat tang soi (Fluidized - bed 
granulator) la: Hon hop bot dUdc "treo" Id lting trong dong khong khf nong 
nhd ap suat khf. NgUdi ta phun ta dUdc dfnh long thanh giot nho vao bot.

Cac tieu phan bot da tham am se dfnh vdi nhau tao thanh hat. Hat 
dUdc say kho va lay khoi may. Hat thu dUdc theo phudng phap nay cd 
hinh dang gan vdi hinh cau, trdn chay tot hdn hat xat qua ray. Tuy nhien, 
nhUdc diem cua tao hat tang sdi la dUdc chat kho phan tan deu trong hat 
va phien phufc khi phai v6 sinh may.

2.1.3 Dap vien:

Hat sau khi say den do am quy dinh, dUa tron them ta dUdc trdn, ta 
dUdc ra ngoai roi dap thanh vien. Cd nhieu loai may dap vien khac nhau 
hoat dong theo nguyen t&c: Nen hdn hdp bot hoac hat gifla hai chay trong 
mot coi (buong nen) co dinh.

Trong nghien cilu va san xuat nhd, ngUdi ta dung may dap vien tam 
sai, cd cau tao nhu hinh 10.2.

Hinh 10.2: Set do cau tao may. dap vien tam sai
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Chu ky dap vien trong may tam sai co the chia thanh 3 btfdc (Hinh 
10.3):

-  Nap nguyen lieu: Khi nap nguyen lieu, dung tfch buong nen phai d 
mtfc ldn nhat. Do do, chay dtfdi phai d vi tri thap nhat, chay tren phai d vi 
tri cao nhat phu hdp vdi dung tfch buong nen da chon. Pheu d vi tri trung 
tam va nap day nguyen lieu vao buong nen.

-  Nen (dap vien):
Pheu dich xa khoi trung tam, chay dudi dtfng yen, chay tren tien dan 

xuong vi tri thap nhat de dat ltfc nen toi da. Cac tieu phan dUdc nen sat 
lai vdi nhau hinh thanh vien nen.

-  Giai nen (day vien ra khoi coi): Sau khi nen xong, chay tren giai nen 
tien ve vi tri trtfdc khi nen. Dong thdi chay dtfdi tien dan len vi tri cao nhat 
(ngang vdi mat bang coi) de day vien ra khoi coi. Pheu tien ve vi tri trung tam 
de gat vien ra khoi mam may va tiep tuc nap nguyen lieu cho chu ky sau.

'M . Nen

Giai nen

Hinh 10.3: Cdc biidc dap vien
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Khi chtfa nen, cac tieu phan xep xa nhau, gitia chung la cac khoang 
crong chtia day khong khi. Dtfdi tac dong cua ltfc nen, cac tieu phan dich lai 
gan nhau, khoang trong lien tieu phan thu hep, khong khi thoat ra ngoai.

Khi nen den mot ltfc nen tdi han, cac tieu phan xep xit nhau den mot 
mtic do nhat dinh va gitia chung sinh ra ltfc lien ket nhu: Ltfc hut Van der 
Wall, ltfc lien ket hoa tri, lien ket hydro,... Ltfc lien ket nay gitip cho vien 
nen hinh thanh. Khoang trong lien tieu phan bien thanh cac vi mao quan, 
gitip cho viec keo ntfdc vao long vien lam cho vien ra ra khi dung.

Khi giai nen, cac tieu phan sinh ra phan ltfc dan hoi. Vdi tieu phan 
bien dang deo, phan ltfc dan hoi nhd hon ltfc lien ket va vien van gitf dtfdc 
do ben cO hoc sau khi nen. Vdi tieu phan bien dang dan hoi, phan ltfc dan 
hoi ldn cd the pha vd ttfng phan cau trtfc cua vien. Ldp tieu phan d be mat 
vien bi nen nhieu nhat, khi giai nen se cd phan ltfc dan hoi ldn nhat, lam 
cho vien de bi bong mat.

Khi dap vien, neu ltfc nen ldn qua cd the lam cho tieu phan bi bien 
dang, gay vd anh htfdng den do tan va toe do hoa tan ban dau cua dtfdc 
chat, do do ma anh htfdng den SKD cua vien. Hdn ntfa, hien ttfdng qua 
nen s§ lam giam he thong vi mao quan trong vien, lam cho vien kho ra 
giai phong dtfdc chat. Vi vay, khi dap vien can xac dinh ltfc nen toi tfu cho 
ttfng loai dtfdc chat va ttfng cong thtic dap vien.

Trong qua trinh dap vien, ltfc nen phan bo' khong dong deu trong 
long vien nen (Hinh 10.4). Viec phan bo nay phu thuoc nhieu vao ta dtfdc 
trdn va kieu may dap vien.

Hinh 10.4: Phan bo ltfc nen trong long vien nen (N / mm'2)
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Trong san xuat ldn, ngtfdi ta dung may quay trdn nhieu chay de dap 
vien. O may quay trdn vien dtfdc nen ttf ttf nhieu lan, ltfc nen dUdc phan bo 
trong long vien dong deu hdn d may tam sai, do do vien it bi bong mat, stit 
canh hdn.

Tom lai, quy trinh bao che vien nen theo phudng phap tao hat tfdt 
cd the tom tkt theo sd do sau day:

Sd do dap vien theo phtfdng phap tao hat tfdt

2.2. PhUOng phap tao hat kho:

Phtfdng phap tao hat kho cd tfu diem la tranh dtfdc tac dong cua &m 
va nhiet doi vdi vien, do do dtfdc dung cho cac vien chtfa dtfdc chat khong 
ben vdi am va nhiet (aspirin, vitamin C, ampicilin...). Tao hat kho cung 
tiet kiem dtfdc mat bang va thdi gian hdn tao hat am. Han che cua 
phtfdng phap tao hat kho la: Dtfdc chat phai cd kha nang trdn chay va lien 
ket nhat dinh va kho phan phoi dong deu vao ttfng vien (do hien ttfdng 
phan ldp cd the xay ra khi tron bot kep va dap vien). Ngoai ra, hieu suat 
tao hat khong cao va vien kho dam bao do ben cd hoc.

Phtfdng phap tao hat kho dtfdc tien hanh qua cac cong doan sau:
-  Tron bot kep: Chu yeu la tron bot dtfdc chat vdi bot ta dtfdc dfnh kho, 

ta dtfdc ra. Tien hanh tron va kiem tra nhtf vdi phtfdng phap xat hat tfdt.

-  Dap vien to - tao hat r Bot dtfdc dap thanh vien to (cd dtfdng kinh 
khoang 1 , 5 - 2  cm). Sau do pha vd vien to de tao hat. Ray chon lav hat cd
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kfch thudc quy dinh. Loai hat be chua dat kich thtfdc quy dinh tiep tuc 
dtfa dap vien to de tao hat lai. Nhtf vay, hieu suat tao hat khong cao va 
viec dap vien to co the phai lap di lap lai nhieu lan.

De khSc phuc nhUdc diem nay, hien nay ngUdi ta tao hat kho bang 
phudng phap can ep: Bot kep dUdc can ep thanh tam mong (day khoang 
1mm) gitfa hai true lan. Sau do xat vd tam mong qua ray de tao hat. Hat 
thu dtfdc theo phtfdng phap nay goi la hat compact.

-  Dap vien: Sau khi cd hat kho, tien hanh dap vien cd khoi ltfdng quy 
dinh nhtf vdi phtfdng phap tao hat tfdt.

2.3. Phiictng phap dap thang:

Dap thang (direct compression) la phtfdng phap dap vien khong qua 
cong doan tao hat. Do do tiet kiem dtfdc mat bang san xuat va thdi gian, 
dong thdi tranh dtfdc tac dong cua am va nhiet tdi dtfdc chat. Vien dap 
thing thtfdng de ra, ra nhanh nhtfng do ben cd hoc khong cao va chenh 
lech ham ltfdng dtfdc chat gitfa cac vien trong mot lo me san xuat nhieu 
khi la kha ldn.

Tren thtfc te, cd mot so' dtfdc chat cd cau true tinh the deu dan, trdn 
chay va lien ket tot, cd the dap thang thanh vien ma khong can them ta 
dtfdc (nhu natri clorid, urotropin...). Tuy nhien so' dtfdc chat do khong 
nhieu. Trong da so trtfdng hdp, muon dap thang, ngtfdi ta phai them ta 
dtfdc dap thang de cai thien do trdn chay va chiu nen cua dtfdc chat. Tuy 
theo tfnh chat cua dtfdc chat ma ltfdng ta dtfdc dap thang them vao nhieu 
hay it. Neu dtfdc chat ft trdn chay va chiu nen, ta dtfdc dap thang cd the 
chiem tdi 70 - 75% khoi ltfdng cua vien. Nhtfng nam gan day, cac nha san 
xuat dang co' gang tim cac ta dtfdc dap thang ly tudng de tang cUdng ap 
dung phtfdng phap dap thang. Cac ta dtfdc dap thang hay dung hien nay 
la: Cellulose vi tinh the (Avicel), lactose phun sa'y (LSD), dicalci phosphat 
(Emcompress), tinh bot bien tfnh... Trong do, Avicel dtfdc coi la ta dtfdc cd 
nhieu tfu diem hdn ca.

3. Bao vien

Mot so' loai vien nen sau khi dap xong phai tien hanh bao vien vdi 
nhtfng muc dfch khac nhau:

-  Che dau mui vi kho chiu cua dtfdc chat.
-  Tranh kfch tfng cua dtfdc cha't vdi niem mac da day.
-  Bao ve dtfdc chat tranh tac dong cua cac yeu to' ngoai mdi nhtf do 

am, anh^sang. dich vi,...
-  Khu tru tac dung cua thuoc d ruot.
-  Keo dai tac dung cua thuoc.
-  De nhan biet, phan biet cac loai vien.
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-  Lam tang ve dep cua vien.
Tren thtfc te co hai cach bao vien: Bao dtfdng va bao mang mong.

3.1. Bao dudng:

La cach bao truyen thong, ap dung ttf lau trong vien nen vdi noi bao 
quay tron. Bao dUdng trai qua cac giai doan sau:

-  Bao nen: Nham lam tron goc canh cua vien va giam bdt do day ldp 
bao. De bao nen dtfdc nhanh, tot nhat la vien bao phai cd mat loi (dap 
bang chay lom).

Trtfdc khi bao, phai cho vien vao noi quay trong mot khoang thdi 
gian nhat dinh de loai nhtfng vien khong dam bao do ben cd hoc. Sang loai 
bo bot va vien vd (vien dtfa bao phai dap chac hdn vien thong thtfdng).

Bot bao nen thtfdng la cac ta dtfdc trd nhtf tinh bot, calci carbonat, 
bot talc, bot dtfdng,...

Ta dtfdc dfnh la dich the cd do nhdt cao nhtf siro ddn, siro gom, dich 
the gelatin, dich the PVP,...

Cho vien vao noi bao, say nong vien, cho ta dtfdc dmh vao cho tham 
deu vien va tien hanh bao ttfng ldp mot, vtfa bao vien vtia say cho den luc 
phu nh^n het cac goc canh cua vien (khoang 8 - 1 0  ldp bao).

Vdi cac dtfdc chat de bi hong bdi am va nhiet, trtfdc khi bao nen, can 
bao mot ldp cach li de han che ntfdc ttf ta dtfdc dinh long tham vao vien. 
Ldp bao cach li thtfdng la cac polyme kho tham ntfdc nhtf shellac, 
eudragit, polyvinyl acetat phthalat,...

-  Bao nhdn: Lam nhan mat vien de chuan bi cho bao mau. Giai doan 
nay chi bao bang siro nong (khoang 60 - 70°C). Cho ttfng it mot siro vao 
vien, cho vien quay cho tham deu vao vien roi say kho. Ctf tiep tuc bao 
nhu vay cho den luc mat vien nhan.

-  Bao mau\ Bao vien bang cac ldp siro mau cd ctfdng do mau tang 
dan. Ttf trtfdc, ngtfdi ta dtfng cac chat mau tan dtfdc trong siro. Bao bang 
cac chat mau nay hay bi loang va kho dam bao dong nhat gitfa cac lo me. 
Hien nay ngtfdi ta dting cac cha't mau khong tan bao dtfdi dang hon dich, 
mau di dong nha't va ben hdn.

-  Danh bong\ Cho vien vao ndi danh bong, lam nong vien roi them cac 
ta dtfdc lam bong nhtf parafin, sap ong, sap Carnauba, zein, PEG,... d dang 
ran hay dang dung dich, quay cho den luc mat vien nhan bong. Viec danh 
bong cd the thtfc hien trong noi bao hoac noi danh bong. Noi danh bong cd 
cau tao hinh tru, thanh noi dtfdc khoan thung va phfa trong lot ni.

3.2. Bao mang mong (bao film):

Bao dtfdng ton thdi gian, vd bao chiem khd'i ltfdng ldn so vdi vien (ttf 30 - 
50%), ky thuat bao phu thuoc nhieu vao kinh nghiem. Do vay, nhtfng nam
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gan day ngildi ta thudng bao mang mong: Nguyen lieu tao mang la cac 
polyme, dUdc hoa tan hay phan tan vao mot dung mdi hay mdi trUdng 
phan tan thich hdp roi phun vao vien. Sau khi say cho dung mdi hay mdi 
trUdng phan tan bay hdi het, polyme se bam thanh mang mong xung 
quanh vien.

Tuy theo muc dich bao ma sii dung cac loai polyme khac nhau:
Neu bao mang bao ve thi dung cac polyme cd kha nang chong am, de 

tan trong dich vi nhu HPMC, Eudragit E, PEG 6000, zein,...
Neu bao mang tan d ruot thi dung cac polyme khang dich vi va tan d 

ruot nhu: Eudragit L,S, CAP, HPMCP, polyvinyl acetat phthalat, 
shellac...

Ngoai cac polyme tao mang, ngUdi ta con them cac chat lam deo de 
tang do deo dai, dan hoi cua mang nhu PEG, glycerin, propylen glycol, 
dietyl phthalat,...

Ta dUdc bao cd the dUdc hoa tan vao dung mdi htiu cd roi dUa bao. 
Tuy nhien dung mdi htiu cd de gay doc, o nhiem mdi trUdng va cd the gay 
chay (phai cd thiet bi htit de loai dung mdi). Do do, hien nay ngUdi ta cd 
hudng bao hdn dich. Phan tan ta dUdc bao vao chat dan phan cUc (nhu 
nUdc, con...) dudi dang hdn dich roi dUa bao. Cac chat dan nay bay hdi 
cham hdn do do qua trinh bao keo dai nhung an toan va de thuc hien hdn.

Hien nay tren thi trUdng cd loai ta dUdc bao film ban san d dang bot 
de pha hdn dich bao khi can, hoac da duoc pha san thanh hdn dich 
(Aquacoat, Pharmacoat...)

Bao vien la ky thuat phu thuoc nhieu vao kinh nghiem ngUdi thao 
tac. Trong cong nghiep cd nhting thiet bi bao film tu dong hoa, cac thong 
so ky thuat nhu nhiet do, khong khi, toe do phun ta dUdc,... dUdc khong 
che chat che de dam bao sU dong nhat gitia cac lo me san xuat.

Ill - TIEU CHUAN CHAT Ll/CfNG VIEN NEN

1. Tieu chuan Difdc dien

Theo D D VN , yeu cau ky thuat chung cua thuoc vien nen bao gom:

1.1. Do ra:

DDVN quy dinh dung thiet bi ERWEKA hoac cac thiet bi tUdng tu. 
Mdi lan thti 6 vien: Khong dUdc con can tren mat ludi cua dia day, neu 
con can thi chi la mot khoi mem khong cd nhan kho ran sd thay dUdc. Neu 
vien bi dinh vao cac dia, thi lam lai thti nghiem tren 6 vien khac nhung 
khong cho dia vao ong. Mau thti dat yeu cau neu 6 vien ra het.

Mdi trUdng thti la nude cat 37°C ±2 (neu khong cd chi din trong 
chuyen luan rieng).
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Vien nen khong bao phai ra trong vong 15 phut.
Vien bao bao ve ra trong vong 30 phut.
Vien bao tan trong ruot phai chiu dtfdc moi trtfdng HC1 0 ,lM  trong 

2h va phai ra trong he dem phosphat pH 6,8 trong vong 60 phut.
Vien tan trong nUdc phai ra trong vong 3 phut.
Vien sui bot ra trong vong 5 phut (thti trong coc co mo chtfa 200ml 

nUdc cat d 15 - 25°C).
1.2. - Do dong deu khoi I it Ong:

Thti vdi 20 vien. Do lech cho phep theo bang sau:

Khoi ItfOng trung binh Chenh lech so vdi khoi ItfOng trung

(Rieng vdi vien bao ditdng cho phep chenh lech 10% so vdi khoi ItfOng trung binh)

Khong dtfdc qua hai vien cd do lech vUdt qua gidi han cho phep va 
khong dtfdc cd vien nao gap ddi gidi han do.

Vien bao tan trong ruot khong thti chi tieu nay.

1.3. Do dong deu ham ItfOng:

Ap dung cho vien cd ham ltfdng dtfdc chat It hdn 2mg hoac it hdn 2% 
khoi ltfdng vien. Thtf vdi 10 vien, khong dtfdc cd vien nao nam ngoai gidi 
han 85 - 115% ham ltfdng trung binh. Neu cd mot vien n^m ngoai gidi han 
tren nhung n&m trong gidi han 75 - 125% ham ltfdng trung binh thi thti 
lai vdi 20 vien khac. Thuoc dat yeu cau neu trong 30 vien khong cd qua 1 
vien nam ngoai 85 - 115% va khong cd vien nao n&m ngoai 75 - 125% ham 
ltfdng trung binh.

Vien tan trong nUdc khong thti do dong deu ham ltfdng.

1.4. Dinh ItfOng:

Thti vdi 10 - 20 vien theo chuyen luan rieng, tmh ham ltfdng hoat 
chat trong mdi vien theo khoi ltfdng trung binh cua vien.

1.5. Trac nghiem hod tan (Disolution test):

Thiet bi danh gia la may hoa tan (Dissolution tester), theo USP gom 
thiet bi kieu gio quay, kieu canh khuay va kieu dong chay (xem chudng 1).

cua vien binh

Tdi 80 mg. 
80 - 250 mg. 

> 250 mg.

10

7,5

5.
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Trie nghiem hoa tan ap dung cho vien nen chtia dUdc chat ft tan. 
Vien da thti do tan khong can thti do ra.

Ngoai cac chi tieu ky thuat tren, mot so' Dtfdc dien con quy dinh 
danh gia dong nhat ve dtfdng kfnh vien.

2- Tieu chuan nha san xuat

De nang cao chat ltfdng vien nen, dam bao dong nhat gitia cac lo me 
san xuat, cac nha san xuat con dUa ra mot so chi tieu chat ltfdng khac cho 
vien nen nhtf:

2.1. Do mdi mon:

Thti theo thiet bi ERWEKA hoac cac dung cu ttfdng ttf (Hinh 10.5).

Thiet bi bao gom mot trong quay dtfdc gan vdi mot motd quay d toe 
do nhat dinh. Cho vien da can chfnh xac tdi mg vao trong quay (10 - 20 
vien) va quay trong khoang thdi gian nhat dinh (100 vong). Lay vien ra, 
sang sach bot va can lai khoi ltfdng. Tfnh do mai mon (% khoi ltfdng vien 
bi mat).

Hinh 10. 5. Sd do dung cu xac dinh do mdi mon cua vien. 

Neu khong cd quy dinh rieng, do mai mon khong dtfdc qua 3%.
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Xac dinh b&ng thiet bi do do cting (Tablet hardness tester, Hinh 10.6).
Nguyen tic: Tac dong 1 ltfc qua dtfdng kinh vien cho den ltic vien bi 

vd. Xac dinh ltfc gay vd vien. Lilc nay phu thuoc vao toe do tac dong, vao 
dtfdng kinh vien. Gidi han ltic gay vd vien tuy thuoc vao tting loai vien.

2.2. Do citng:

Hinh 10. 6. Sd do thiet bi ERWEKA do do cting cua vien

IV. CAC YEU TO ANH Hl/ClNG DEN SKD VIEN NEN

Vien nen la dang thuoc cd SKD it on dinh nhat trong cac dang thuoc 
uong, vi cd rat nhieu yeu td" ve sinh hoc (dtfdng dung, cach dung) va dtfdc hoc 
(dtfdc chat, ta dtfdc, ky thuat dap vien) anh htfdng den SKD cua vien.

1. Anh htfcfng cua dtfdng dung - cach dung

Phan ldn vien nen dtfdc dtfng de uong, do do d day chung ta se xem 
xet anh htfdng cua dtfdng tieu hoa den SKD cua vien. Dtfdng dung theo 
quan niem sinh dtfdc hoc, chinh la mdi trUdng giai phong, hoa tan va hap 
thu dtfdc chat ttf vien nen. Mdi trtfdng nay thay doi rat nhieu trong dtfdng 
tieu hoa tuy theo ttfng vung khac nhau: Khoang mieng, da day, ruot...

1.1. Khoang mieng:

Vdi cac vien nen dung de uong vi thdi gian ltfu lai tai khoang mieng 
qua ngan (2 - 10 giay), vien di qua khoang mieng mot cach nguyen ven de 
xuong phia dtfdi dtfdng tieu hoa nen khong xay ra qua trinh hoa tan, hap 
thu dtfdc chat d day.
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Viec hap thu thuoc tai khoang mieng co nhieu Uu diem, co kha nang 
lam tang SKD cho mot so" nhom thuoc: Moi trUdng hap thu (ntfdc bot) co 
acid nhe (pH khoang 6,7 - 7,0). Niem mac dtfdi ltfdi la mang hap thu rat 
mong, dtfdc chat de di qua. DUdc chat sau khi hap thu di qua tinh mach co 
va dua thang ve tim, do do tranh dtfdc chuyen hoa qua gan lan dau va 
tranh dude tac dong phfa dudi dudng tieu hoa (dich vi, men, thtfc an...) 
Nhtf vay, vien nen chtfa dtfdc chat dieu tri tim mach (nitroglycerin, 
nifedipin...), dtfdc chat chuyen hoa nhieu qua gan (naloxon, morphin...), .. 
khi dung tai khoang mieng se cd SKD cao hdn khi uong.

Hinh 10.7. Thai gian van chuyen thudc vd pH trong dtfdng tieu hod.
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Tuy nhien, viec dung vien nen tai khoang mieng cung gap mot so 
kho khan nhu: Phan ldn dtfdc chat deu co mui vi rieng (chua, dang..) 
khong thfch hdp cho viec dtfng tai khoang mieng. Viec tiet ntf6c bot cua 
ngUdi dung gay phan xa nuot, kho gitf thuoc tai khoang mieng. Ngoai ra 
vien dung tai khoang mieng trong thdi gian dai (vien ngam) gay can trd 
sinh hoat ttf nhien hang ngay cua ngtfdi dung (an uong, noi chuyen...).

Cac loai vien nen dung tai khoang mieng gom co: Vien ngam. vien 
dat dtfdi ltfdi, vien nhai.

De tang SKD cho vien nen dung tai khoang mieng, can chu y giai 
quyet mot so van de sau trong bao che va htfdng dan stf dung vien nen:

-  Giai quyet tot van de che dau mtfi vi kho chiu cua dtfdc chat va 
dieu htfdng vi cho vien (nhat la vien ngam, vien nhai).

-  Han che sii dung cac ta dtfdc khong tan (nhat la ta dtfdc don) de 
giam tiet ntfdc bot khi dung.

-  Cai tien dang vien ngam theo htfdng dung vien nen ket dfnh tai 
niem mac thanh mieng.

1.2. ThUc quan:

Cung nhtf vdi khoang mieng, thdi gian vien nen di qua thtfc quan rat 
ngan (5-10 giay), do do vien khong ra va giai phong dtfdc chat tai thtfc 
quan. Tuy nhien, khi stf dung cd the xay ra tinh trang vien nen dfnh vao 
thtfc quan gay nen hien ttfdng sac thuoc, nhat la vdi ngtfdi cao tuoi (do 
chtfc nang tiet va nuot bi giam). Trong cac loai vien nen, vien bao de gay 
dfnh hdn vien tran.

Hien nay mot so" vien nen dtfdc che thanh vien pha dung dich, vien 
pha hdn dich de tien dung cho ngUdi cao tuoi.

1.3. Da, day:

0  da day cd nhieu yeu td" tac dong tieu ctfc den SKD cua vien:
-  Dich vi: Moi trtfdng qua acid va men lam thay doi, bien chat mot sd 

dtfdc chat: Penicilin, oxytoxin, nitroglycerin...

-  Thdi gian ltfu lai cua vien: Sau khi uong, thdi gian vien thuoc Mm  
lai trong da day bien dong rat nhieu (ttf 10 phut den 8 gid), tuy thuoc vao 
rat nhieu yeu to nhtf:

* Che do an, thdi diem uong thuoc cua ngtfdi benh: Khi ddi, neu udng 
vien thudc vdi mot coc ntfdc, chi khoang 10 phut vien da ra khoi da day. 
Ngtfdc lai, udng khi no vdi mot ngum ntfdc, vien llin vao gitfa khoi thtfc an 
giau dam hoac rdi vao hang mon vi, khoang 8 gid sau mdi dtfdc dtfa ra 
khoi da day.

* Trang thai van dong cua ngtfdi benh: Ngtfdi benh di lai dtfdc. thudc 
se rdi da day nhanh hdn nam yen.
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Thdi gian vien ltfu lai da day that thtfdng nhil vay, se anh htfdng den 
qua trinh giai phong, hap thu dtfdc chat tiep theo. Thf du: Vdi vien bao 
tan d ruot neu tiep xuc vdi dich vi qua 2 gid, vo bao cd the bi hoa tan va 
mat tac dung. V6i vien can uong cach nhau 4 gid, neu 8 gid chtfa ra khoi 
da day, cd the xay ra hien ttfdng chong lieu.

Vi vay, trong bao che va htfdng dan stf dung vien nen, can chu y cac 
bien phap kh&c phuc cac tac dong tieu ctfc ndi tren de cai thien SKD cua 
vien nhu:

-  Han che tac dong cua dich vi:
* Dua he dem vao vien chtfa dtfdc chat kfch tfng da day. Thf du: Vien 

aspirin dem, trong thanh phan cd cac ta dtfdc kiem nhtf magnesi 
carbonat, magnesi hydrocarbonat (chu y tranh ttfdng ky khi bao che).

* Dung muoi acid yeu tao ra vung micropH dem de tang hap thu. Thf 
du: Aspirin nhom, penicilin V natri... (xem chUdng 1)

-  Bao khang dich vi: Vdi cac dtfdc chat khong ben trong dich vi, dtfdc 
chat kfch tfng da day, dtfdc chat hap thu tot d ruot. Hien nay ngtfdi ta 
dang cd xu htfdng chuyen ttf bao ca vien sang bao hat (pellet). Hat cd 
dtfdng kfnh nho (khoang 1 mm) de dang di qua mon vi rdi da day xuong 
ruot non va phan bd" suot chieu dai ruot non lam cho dtfdc chat dtfdc giai 
phong va hap thu dong nhat hdn vien nen, do do cai thien dtfdc SKD so 
vdi vien nen. De dam bao qua trinh ra giai phong dtfdc chat trong bao tan
6 ruot nen chon ta dtfdc bao ra theo bac thang pH.

-  Tang ctfbng thao rong da day:
Da day khong phai la cd quan hap thu, do do de han che tac dong bat 

ldi cua dich vi va tang to"c do hap thu, phai dtfa nhanh vien nen ra khoi da 
day. De dam bao SKD cua thuoc can htfdng dan ngtfdi benh dung vien nen 
mot cach hdp ly nhtf:

* Uong luc hdi ddi (trtf thuoc kfch tfng da day, thuoc tang hap thu 
khi cd thtfc an, thuoc hap thu tot d phan dau ruot non).

* Uong vdi ltfdng ntfdc vtfa du: Nen uong vien nen vdi mot coc ntfdc 
(khoang 150ml) de lam giam do nhdt dich vi, tang ctfdng thao rong da day 
(trtf thuoc cd vung hap thu toi tfu d dau ruot non).

1.4. Ruot non:

Ruot non la cd quan hap thu chfnh cua cd the do niem mac hap thu 
cd be mat tiep xuc rat ldn, luon nhu dong va ltfu ltfdng tuan hoan phong 
phu. Tuy nhien, thuoc hap thu d ruot non bi tac dong cua men va bi 
chuyen hoa qua gan lan dau. Ruot non cd nhieu vung hap thu trong do pH 
va thdi gian luu lai cua thuoc rat khac nhau.

-  Td trang: La phan khong nhu dong d dau ruot non. Tai day, dich ruot 
con kha acid (pH 4 - 6), va cd mat dich mat, dich tuy, do do la vung hap thu
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toi tfu cua ph&n ldn cac dtfdc chat co ban chat la acid yeu va chat beo: 
Riboflavin, acid amin, penicilin, griseofulvin, muoi skt, chat dien giai...

Tuy nhien do thdi gian thuoc di qua ta trang ng&n (khoang 5 - 1 5  
phut), nen vdi dtfdc chat hap thu toi tfu d day can chu y:

* Khong nen che dtfdi dang vien bao tan d ruot, vi vo bao cd the 
khong kip ra de giai phong dtfdc chat. Ket qua nghien ctfu cho thay, vdi 
vitamin B2, dang vien bao lam giam hap thu thuoc.

* Vdi vien nen chtfa cac dtfdc chat ndi tren khong nen uong khi ddi, 
khong nen uong nhieu ntfdc. Nen uong lan vdi thtfc an (neu khong cd 
ttfdng ky thuoc - thtfc an) de thuoc di qua ta trang cham va deu dan hdn.

* Vdi riloflavin va muoi sat, ngtfdi ta da nghien ctfu bao che vien noi 
tren dich vi (cd ti trong thap hdn dich vi), giai phong ttf ttf dtfdc chat trong 
nhieu ngay, lam cho chung dtfdc hap thu toi da khi di qua ta trang.

-  Phan con lai cua ruot non la hong trang -  hoi trang: La phan ruot 
nhu dong, kha dai, cd pH ttf khoang 6 - 8 ,  vien nen van chuyen qua ruot 
non mat khoang 5 - 9  gid. Phan ldn dtfdc chat deu dtfdc hap thu d ruot non.

Ket qua xac dinh pH dich ruot da lam thay doi cach danh gia vo bao 
tan d ruot. Trtfdc kia ngtfdi ta quy dinh dich ruot nhan tao cd pH 7,5 - 8,0. 
Nhtfng nam gan day cac Dtfdc dien da sufa lai la 6,8. Ngay trtfdc, vien bao 
tan d ruot - giai phong dtfdc chat kha that thtfdng. Hien nay, do da cd 
nhieu ta dtfdc bao mdi nen viec giai phong dtfdc chat trong dtfdng tieu hoa 
da on dinh va chac chan hdn.

1.5.Dai trang:

Chtfc nang chinh cua dai trang la tai hap thu ntfdc de co dac chat 
thai. O dai trang cd he vi cd rat phong phu, trong do cd nhieu loai vi cd cd 
kha nang tiet ra cac men phan huy thuoc. Viec dtfa thuoc den dai trang 
de dieu tri cac benh tai chd la rat kho khan (do phan ldn thuoc da dtfdc 
hap thu khi di qua ruot non). Mot trong nhtfng cach kh&c phuc la bao vien 
nen vdi ta dtfdc bi men dai trang phan huy (thi du men khii nitd). Nhtf 
vay, vien chi giai phong dtfdc chat d dai trang.

Tom lai, dtfdng tieu hoa cd nhtfng vung cd dac diem hoa tan, hap thu 
rat khac nhau. Mdi mot loai dtfdc chat cd mot vung hap thu toi tfu trong 
dtfdng tieu hoa. Ngtfdi bao che can nam dtfdc dac diem cua ttfng loai dtfdc 
chat de van dung linh hoat trong bao che va htfdng din stf dung vien nen, 
nham nang cao SKD cua thuoc.

2. Anh htfctag cua viec xay dtfng cong thtfc

2.1. Anh hitdng cua dtiOc chat:

Da dtfdc trinh bay kha ky trong chtfdng 1. Van dung doi vdi vien nen 
can chu y den do tan cua dtfdc chat, vi cac dtfdc chat r§n it tan khi dap
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vien thtfdng co van de ve SKD. V6i dtfdc chat ft tan, khi nghien hot ddn 
nen xem xet KTTP (mtic do nghien min). Day la yeu to" nha bao che hoan 
toan co the chu dong tac dong, kiem soat.

Ngoai ra, khi nghien ctiu tien cong thtic (preformulation) nen danh 
gia kha nang trdn chay va chiu nen cua bot dtfdc chat de tim bien phap 
cai thien chung khi can thiet.

2.2. Anh hudng cua td duac:

Co the noi, vien nen la dang thuoc dung nhieu ta dtfdc nhat. Moi loai 
ta dtfdc trong vien nen deu co anh htfdng nhat dinh den kha nang giai 
phong, hap thu dtfdc chat cua vien nhu da phan tfch d phan ta dtfdc.

-  Td dii(Jc don:
Khi chiem ti le 16n trong vien, ta dtfdc don quyet dinh tfnh chat cd ly 

cua hon hdp bot dap vien va cua vien nen, dong thdi anh htfcing den cd che 
giai phong dtfdc chat cua vien. Dtfdc chat di tan, khi dap vien vdi ta dtfdc 
don khong tan, qua trinh hoa tan khuech tan se dien ra ttf ttf, do do toe do 
hap thu cd the se xay ra cham hdn. Ngtfdc lai, dap vien vdi ta dtfdc de tan, 
qua trinh giai phong hoa tan dtfdc chat cd the se xay ra nhanh hdn, lam 
tang toe do hap thu.

Thf du: Vien nen phenytoin khi thay ta dtfdc don dicalci phosphat 
bang lactose da gay ngo doc cho benh nhan do tang to"c do hap thu.

Mat khac, ta dtfdc don de gay ttfdng tac, ttfdng ky vdi dtfdc chat, lam 
giam SKD cua vien nhu: hap phu (bentonit, kaolin, dan chat cellulose...), 
tao mdi trtfdng kiem (calci carbonat, magnesi hydrocarbonat,...), thuc day 
phan tfng oxy hoa dtfdc chat do dtfa ion kim loai vao vien (tale, tinh bot...).

-  Td ditdc dinh:
Vdi ban chat la nhtfng chat keo than ntfdc, ta dtfdc dfnh lam tang 

lien ket tieu phan, tao do ben cd hoc cho vien, do do cd xu htf6ng keo dai 
thdi gian ra cua vien. Nhat la vdi nhtfng ta dtfdc cd kha nang ket dfnh 
manh nhtf gom arabic, dich the gelatin... Ket qua nghien ctiu cho thay, 
trong so" cac ta dtfdc dfnh long thi ho tinh bot, dich the PVP ft anh htfdng 
nhat den kha nang ra, giai phong dtfdc chat cua vien. Vdi dtfdc chat sd 
ntfdc, PVP con co kha nang tao ra vo than ntfdc, cai thien tfnh tham cua 
dtfdc chat, do do lam tang SKD cua vien.

Ngoai ra, ta dtfdc dfnh long con dtfa am va nhiet vao vien, lam giam 
SKD cua vien chtfa dtfdc chat nhay cam vdi am va nhiet. Cd the kh&c phuc 
bang cach: Dtfng ta dtfdc dfnh long khan ntfdc, tao hat tang soi, tao hat 
kho hay dap thing.

-  Td dUdc ra:

Theo quan diem SDH, ra va hoa tan la 2 qua trinh lien quan chat 
che vdi nhau, nhat la vdi vien nen chtfa dtfdc chat ft tan. Ra dtfdc coi la
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btfdc giai phong, tien de cho btfdc hoa tan tiep theo cua dtfdc chat. Ttf lau, 
trong bao che quy Udc, thdi gian ra dUdc xem la tieu chuan bit buoc cua 
vien nen, quy dinh trong Dtfdc dien.

Tuy nhien, ket qua nghien ctfu cho thay cd nhtfng vien ra nhanh, 
chtfa chic dtfdc chat da dtfdc hoa tan va hap thu nhanh. Thtfc ra, khi tiep 
xuc vdi mdi trtfdng hoa tan, qua trinh hoa tan dtfdc chat da xay ra tren be 
mat vien ngay khi vi§n chtfa ra va tang len sau do khi vien ra thanh hat. 
Nhtfng phai den luc hat ra thanh tieu phan thi to"c do hoa tan dUdc chat 
mdi tang len dang ke. Nhtf vay, khong phai thdi gian ra ma chinh la mtfc 
do ra mdi la yeu td" quan trong anh hudng den to"c do hoa tan dtfdc chat. Vi 
mtfc do ra lien quan den dien tich be mat tiep xuc cua dUdc chat vdi mdi 
trtfdng hoa tan.

Dtfa theo mtfc do ra, ngtfdi ta chia cach ra cua vien thanh 3 loai': Ra 
hat to, ra hat nho va ra keo. Ra keo la ra dat den mtfc tieu phan dUdc chat 
ban dau. Tren thtfc te, kho long dat dtfdc cach ra nhtf vay. Trong bao che 
vien nen, ngtfdi ta thtfdng phan dau de vien ra dUdc thanh cac hat nho 
min, de dang phan tan dong nhat trong mdi trUdng hoa tan tao thanh hdn 
dich deu khi lac.

Cach ra lien quan den do xop cua vien. Ta dtfdc ra ngoai cd vai trd 
nhat dinh trong viec giup cho he thong vi mao quan phan bd" dong deu 
trong vien.

Theo quan diem SDH khong phai bat ctf vien nen nao cung ddi hoi 
phai ra nhanh. Viec quy dinh thdi gian ra can thay doi linh hoat tuy theo 
ttfng loai vien. Vdi vien nen chtfa dtfdc chat de tan, de hap thu thi viec ra 
va giai phong dUdc chat ttf ttf cd khi se giam bdt dtfdc tac dung khong 
mong muon cua thuoc.

-  Td dtfdc trdn:

Phan ldn ta dtfdc trdn cd ban chat sd ntfdc, lam cho be mat vien kho 
tham ntfdc, do do co xu htfdng keo dai qua trinh giai phong, hoa tan cua 
dtfdc chat, tac dong bat ldi tdi SKD cua vien.

Cd the han che bdt anh hudng tieu ctfc cua ta dtfdc trdn tdi SKD cua 
vien bang cach cho vao vien mot ti le nho chat dien hoat (thtfdng dung 1% 
natri lauryl sulfat) de cai thien tinh tham cua vien va hat.

3. Anh htfdng cua phtfefng phap - quy trinh dap vien

-  Phtfefng phap tao hat anh htfdng den do ben cd hoc cua hat, kha 
nang lien ket va do ra cua vien, do on dinh hoa hoc cua dUdc chat.

-  Kich thtfdc hat, do trdn chay vd do dm cua hat anh hudng den kha 
nang lien ket cua vien, den stf dong nhat ve khoi ltfdng vien va ham ltfdng 
dtfdc chat trong vien.

186



-  Ltic nen lien quan den do xop cua vien, do do anh htfdng trtfc tiep den 
do ra va kha nang giai phong dtfdc chat cua vien. Trong san xuat vien nen 
hay gap hien ttfdng qua nen lam cho vien kho tham ntfdc, keo dai thdi gian 
ra. Dong thdi gay ra viec bien dang , gay vd tieu phan, cd the lam thay doi 
toe do hoa tan cua dtfdc chat, do do ma anh htfdng tdi SKD cua vien.

-  Cdc loai thiet bi nghien, tron, may dap vien deu cd anh htfdng cl 
mtfc do nhat dinh den kha nang giai phong dtfdc chat cua vien.

Tom lai, vien nen la dang thuoc chiu nhieu tac dong den SKD. Sd do 
SKD vien nen dtfdc tom tat nhtf sd do SKD dtf6i day. Trong nghien ctfu 
bao che vien nen can van dung md hinh quy hoach thtfc nghiem nh&m tim 
ra cong thtfc va dieu kien san xuat toi tfu cho ttfng loai vien.

Sd do SKD vien nen trong dudng tieu hod

Vien nen

Ra
(Gidi phong)

- Tham li&t be mat 
+ Mile do so nildc
*Tinh trang lien ket be mat
* SCBM moi triibng
- Hut niidc, tri/Ong nd
* He thong VMQ 

Moi trUcfne

Hat to Hat nho Tieu phan

HOA TAN

- MUc do ra
- Do tan DC
- KTTP DC
■ Moi trUdng (IUdng, do nhdt, pH)

DC hoa tan

HAP THU

- Dac tinh hap thu cua DC trong mau

- Moi trtfdng (pH, tuan hoan, 
men...)

DC trong man
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V. MOT SO THI DU VE VIEN NEN• •

1. Vien nen Vitamin Bt (DDVN II, tap 3, trang 315)

Thiamin hydroclorid lOmg
Ta dtfdc vd 1 vien (0,lg)

Vien nen vitamin Bj thtfdng dildc dieu che bang phudng phap xat hat 
U6t. Co the dung hon hdp lactose tinh bot lam ta dtfdc don va ra, ho tinh 
bot lam ta dtfdc dinh.

Khi co dieu kien, co the dap th&ng vien vitamin Bj v6i cac ta dtfdc 
dap thang nhu Avicel, LSD, tinh bot bien tfnh,...

Tfnh chat: Vien mau trang hay hdi vang nhat, mui vitamin B! dac 
trUng.

Dinh ltfdng: Phudng phap can. Vien nen Vitamin Bj phai chtfa ttf 90
- 110% ham lUdng ghi tren nhan.

Bao quan: Trong lo nut kfn tranh anh sang trtfc tiep.
Ham ltfdng thtfc/ng dtfng: 10 mg.
Ghi chu:
-  Theo BP 1990, ham ltfdng thtfdng dung cua vien nen Vitamin B! la:

1 _ 3 _ 5 _ 10 - 25 - 50 va 100 mg.
-  Theo USP23, thdi gian ra cua vien nen Vitamin Bj la 30 phut.

2. Vien nen Vitamin C

(Vien nen Acid Ascorbic, DDVN II, tap 3, tr 39).
Acid ascorbic 50mg.
Ta dtfdc vd 1 vien.

Vitamin C de bi oxy hoa dtfdi tac dong cua am, nhiet, anh sang va 
ion kim loai.

Neu tao hat tfdt, nen dung cac ta dtfdc dfnh long khan ntfdc nhtf con 
PVP, con gelatin, con ethyl cellulose,... Tot nhat la tao hat tang sdi de 
giam thdi gian tiep xuc cua vitamin vdi am va nhiet.

Vitamin C co cau true tinh the deu dan, co the dap thang thanh vien 
hoac bao tinh the dtfdi dang vi nang rdi dap vien. Cd khi ngtfdi ta dung 
dang muoi de dap vien.

Tfnh chat: Vien mau trang hay nga vang, gan nhu khong mtfi.
Dinh ltfdng: Phtfdng phap do iod. Vien nen vitamin C phai chtfa 95 - 

110% ham ltfdng ghi tren nhan.
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Bao quan: Tranh am va anh sang, tranh de tiep xuc vdi kim loai.
Ham ltfdng thtfdng dung: 50 - 100 - 200 va 500 mg.
Ghi chu: Theo USP23, thdi gian ra cua vien nen vitamin C la 30 phut.

3. Vien nen Ampicilin (DDVN II, tap 3, tr. 52).

Ampicilin trihydrat
(ttfdng dtfdng vdi) 250 mg ampicilin khan
Ta dtfdc vtfa du 1 vien.

Ampicilin la khang sinh khong ben vdi am va nhiet. Khi xat hat tfdt, 
nen dung ta dtfdc dinh long khan ntfdc.

Tren thi trtfdng co ban san loai hat compact (che tao theo phtfdng 
phap can ep) de dong nang hay dap vien.

Hien nay vien ampicilin thtfdng dtfdc bao ao bao ve.
Tinh chat: Vien mau tr&ng hay trang nga, gan nhu khong mui.
Dinh ltfdng: Phudng phap do Iod. Vien nen Ampicilin phai chtfa ttf 95

- 105% ham ltfdng ghi tren nhan.
Bao quan: Dtfng trong lo nut kin, de ndi mat, tranh anh sang trtfc tiep.
Ham ltfdng thtfdng dung: 250 - 500 mg.
Ghi chu: USP23 quy dinh thti do hoa tan trong mdi trUdng ntfdc cat 

vdi may 1, to"c do 100 vong / phut: Sau 45 phtit phai cd khong it hdn 75% 
dtfdc chat hoa tan.

4. Vien nen Paracetamol (DDVN II, tap 3, tr. 2)

Paracetamol
Ta dtfdc vtfa du 1 vien.

Paracetamol la dtfdc chat it tan, tdi xop, kho lien ket. Khi dap vien 
hay bi bong mat, stft canh. Khi xay dting cong thtic dap vien, can cho 
them mot ty le cac ta dtfdc it dan hoi de cai thien do chiu nen cua 
paracetamol nhtf Avicel, lactose, tinh bot bien tinh. Dong thdi phai ket 
hdp vdi ta dtfdc ra lam cho vien ra min de tao dieu kien hoa tan dtfdc chat.

Tinh chat: Vien mau trang, khong mtfi
Dinh ltfdng: Do quang d btfdc song 257nm.
Ham ltfdng thtfdng dung: 100 - 300 - 500mg
Ghi chti: - USP23 quy dinh thti do hoa tan trong moi trtfdng dem 

phosphat pH 6,8 vdi may 2 quay d toe do 50 vong/ phut. Sau 30 phtit phai 
cd tren 80% dtfdc chat hoa tan.

-  Tren thi trUdng cd rat nhieu biet dtfdc vien nen chtia paracetamol, ke 
ca vien sui bot nhtf Efferalgan, Efferalgan- codein, Efferalgan-vitamin C,...
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5. Vien pha hon dich Co - trimoxazol

(Dispersible Co - trimoxazole tablets, BP 1980, tr. 753).
Vien Co - trimoxazol chiia Sulphamethoxazol va trimethoprim theo 

ty le 5/1.
De che vien pha hon dich, phai dung cac ta dtfdc co kha nang gay 

tham, tang do nhdt mdi trtfdng dong thdi lam cho vien ra min nhtf Avicel, 
CMC, tinh bot bien tfnh, Tween,... Co the che dtfdi dang sui bot lam cho vien 
ra nhanh.

Thdi gian ra: 2 phut trong nUdc cat ci 20°C.
Dinh lUdng: Sulphamethoxazol theo phtfdng phap do dien the. 

Trimethoprim: Do quang d 271 nm.
Ham ltfdng moi dtfdc chat phai nlm trong gidi han 92,5 - 107,5% 

ltfdng ghi trong cong thtfc.
Ham ltfdng thtfdng dung: 400 mg sulphamethoxazol va 80 mg trimethoprim.

6. Vien nen phu khoa Nystatin

Nystatin 100 000 UI (22,7 mg).
Ta dUdc vd 1 vien.
Nystatin la dUdc chat chong nam cd tac dung manh vdi Candida. Vdi 

vien dat, ta dtfdc don cd the chon lactose, dan chat cellulose. Vien thtfdng 
dtfdc che dtfdi dang hinh elip de de dat. Cd the che dtfdi dang sui bot de 
tang tac dung cua thuoc.

Dat mot vien trtfdc khi di ngu, dung 10 ngay lien tuc.
Ghi chu: BP 1990 cd dang vien nen boc dtfdng chtfa 500000 UI dtfng 

de uong.

VI . MOT SO VIEN NEN DAC BIET• • •

1. Vien ngam (Lozenge)

Vien ngam la dang vien dung tai khoang mieng, thudng dtfdc gitf lau 
gitfa ma va ldi cho den luc vien tan hoan toan, nham gay tac dung tai cho 
hay toan than.

Vien ngam co the dtfdc dieu che bang phtfdng phap dap vien thong 
thtfdng hoac b^ng phtfdng phap do khuon giong nhtf che keo. Tren thtfc te, 
keo ngam chtfa thuoc co hai loai: "keo ctfng" che vdi dtfdng va "keo mem" 
che vdi ta dtfdc gelatin.

Ngoai nhtfng yeu c&u chung cua vien nen, vien ngam can dap tfng 
hai yeu cau dac trtfng sau:
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-  Gidi phong dtfdc chat tit ttf, keo ddi:
Vien ngam khi dung thtfdng dtfdc gitf trong mieng ttf 30 - 60 phut, 

giai phong dtfdc chat ttf ttf bing cach "mai mon dan" (hoa tan dan ttf ngoai 
vao trong). Mot so' Dtfdc dien quy dinh thdi gian ra cua vien ngam la 4h.

-  Co mui vi de chiu:
Do thdi gian ltfu lai 5 khoang mieng kha lau, lai can trd sinh hoat ttf 

nhien cua ngtfdi dung, nen vien ngam phai co mui vi de chiu de dUdc 
ngtfdi dung chap nhan. Mat khac, vdi vien ngam, ngtfdi ta cung han che 
dung cac ta dUdc khong tan de tranh tao ra cam giac "san" khi ngam, gay 
kho chiu cho ngUdi dtfng. Cac ta dtfdc khong tan cung gay tang tiet nUdc 
bot, tao ra phan xa nuot lam giam tac dung cua thuoc.

Viec ltfa chon ta dtfdc xay dtfng cong thtfc dap vien phai dtfa tren dac 
trtfng cua vien ngam. Ba nhom ta dtfdc quan trong nhat cho vien ngam la: 
Ta dUdc don, dfnh va dieu htfdng vi.

Vdi ta dtfdc don: Trong vien ngam, ItfOng ta dtfdc thtfdng chiem 60 - 90% 
khoi ltfdng cua vien de che dau mtfi vi rieng cua dtfdc chat, do do, ta dtfdc 
don phai la nhtfng chat tao ra dtfdc mui vi tot cho vien, thudng dung nhat 
la bot dUdng nhu Dipac, Emdex, manitol, sorbitol.

Vdi ta dtfdc dfnh, thtfdng dung nhtfng ta dtfdc dfnh manh de keo dai 
thdi gian ra cua vien nhtf: Gom arabic, gelatin, siro...

Dtfdc ltfa chon tuy theo ttfng cong thtfc cho phu hdp vdi tfnh chat va 
mui vi cua dtfdc chat, vdi thdi quen cua ngtfdi dtfng. Tren thi trtfdng, 
nhom ta dtfdc nay dtfdc ban dtfdi hai dang: dang long hoac bot phun say.

Dang long cd the phun vao bot hoac hat dap vien. Tuy nhien dung 
nhtf vay se bi hao hut nhieu, kho phan phoi deu vao cac vien va lam giam 
kha nang lien ket cua vien khi dap. De khac phuc, ngtfdi ta cd the cho hap 
phu len mot ta dtfdc hut thfch hdp roi phoi hdp trtfdc khi dap vien

Dang bot phun say, de tron deu vdi bot hoac hat trtfdc khi dap vien, 
gitf dtfdc htfdng vi lau trong qua trinh bao quan vien.

Vien ngam dtfdc bao che theo 2 phtfdng phap:
-  Phtfdng phap dap vien: Tien hanh dap thang hay tao hat nhtf vdi 

vien nen thong thtfdng. Vien ngam thtfdng cd khoi ltfdng ldn (1 - 4g) nen 
theo kinh nghiem, thtfdng phai khong che ty le bot min (< 15%) de de dam 
bao bien thien khoi ltfdng cua vien. De keo dai thdi gian ra, vien ngam 
dtfdc dap d ltfc nen cao hdn vien nen thong thtfdng (15 - 20kg), dong thdi 
hay dtfdc dap vdi cac bo col chay dac biet tao ra cac hinh dang khac nhau 
(ban nguyet, bat giac...) dac trtfng cho vien ngam va hap dan ngtfdi dung.

t  9 r  o '

-  Phtfdng phap do khuon: Ap dung de che dang keo ngam.
Viec do khuon, dau tien dUdc tien hanh thu cong theo cac btfdc: Tao 

khoi deo, do khuon, de nguoi rdi thao vien. Hien nay co nhtfng may che vien
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tu dong cong suat hang tram nghin vien trong mot gid, hoat dong theo 
nguyen tic: Tao khoi deo, dun sdi vien, tao hinh vien. Tren cac thiet bi nay 
co the tao ra vien hai ldp: nhan va vo co thanh phan, mui vi khac nhau de 
tang hieu qua dieu tri va hap dan ngUdi dung.

Phudng phap do khuon tao ra dUdc loai keo thuoc co mui vi thdm 
ngon, thfch hdp vdi ngUdi benh, dac biet la tre em. Tuy nhien chi ap dung 
dUdc vdi cac dUdc chat co mui vi di chiu, khoi lUdng nho va chiu dUdc nhiet.

Thi du ve vien ngam:
® Vien ngam metyltestosteron
Metyl testosteron 10 mg
Saccarose 87 mg
Lactose 86 mg
Gom arabic 10 mg
Ta dUdc trdn vd
Tron bot kep, lam am vdi lUdng nUdc cat vtia du, tao hat va dap vien

© Keo ngam aspirin
Aspirin ket tinh (150|-im) 165 mg
Mentol 5 mg
Ta dUdc keo cting (siro co dac) vd
Ta dUdc dieu hudng vi vd
Dieu che b&ng phudng phap do khuon.
® Keo ngam Strepsils (Pastille)
Amyl metacresol 0,6 mg
Dicloro-benzylic 1,2 mg
Dung dich glucose vd
Siro vd
Ta dUdc khac vd

Vien dieu che theo phudng phap do khuon, moi vien chtia l,7g 
saccarose (dung than trong vdi benh nhan dai dudng, khong dung cho tre 
em < 5 tuoi).

2. Vien dat dtfdi ltfdi

Vien dat dudi lUdi (Sublingual tablet) da dUdc dung tti rat sdm. Ngay 
tti 1879, Brunton da mo ta viec dung vien nitroglycerin dat dudi lUdi dung 
dieu tri dau that ngUc. Tuy nhien, trong mot thdi gian dai, rat ft vien nen 
dUdc che dudi dang dat dudi ltfdi. Gan day, chung loai vien dat dudi lUdi
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da dildc phat trien nhieu hdn, nhat la cac dtfdc chat dieu tri benh tim 
mach va cac hormon nhtf: Isosorbid, nifedipin, isoproterenol, ergotamin, 
progesteron...

Vien dat dtfdi ltfdi cd tfu diem la dtfdc chat sau khi hap thu, dtfdc dtfa 
nhanh tdi tinh mach co roi ve tim, do do tranh dtfdc tac dong bat ldi phfa 
dtfdi dtfdng tieu hoa va phat huy nhanh tac dung trong benh tim mach, 
nang cao dtfdc SKD cua thuoc so vdi dtfdng uong. Thf du:

Naltrexon neu uong thi bi chuyen hoa qua gan lan dau va SKD chi 
dat 1% nhtfng dat dtfdi ltfdi thi SKD dat 63%. Cung ttfdng ttf, naloxon 
dung dat dtfdi ltfdi SKD tang 71 lan so vdi khi uong.

De dtfdc chat dtfdc hap thu nhanh, vien dat dtfdi ltfdi phai ra rat 
nhanh (trong 1 -2 phut) va dtfdc chat phai la loai d§ tan.

De tranh gay cam giac com dtfdi ltfdi khi dat va lam cho vien ra nhanh, 
vien dat dtfdi ltfdi thtfdng dtfdc che vdi khoi ltfdng nho (< 150mg) va mong. Do 
vay, dtfdc chat phai la loai dung d lieu thap (1 - 15mg), khong kfch tfng niem 
mac va d dang bot rat min.

Do dtfdc chat dtfng d ltfdng nho nen ta dtfdc chfnh trong vien dat dtfdi 
ltfdi la ta dtfdc don. De tranh gay cam giac san cho benh nhan khi dung, 
ngtfdi ta han che dung cac ta dtfdc don khong tan. Ta dtfdc don trong vien 
dat dtfdi ltfdi chu yeu la cac loai bot dtfdng nhtf lactose, saccarose, glucose, 
manitol, sorbitol... nhtf trong vien ngam.

Ve ky thuat bao che, ttf trtfdc, vien dat dtfdi ltfdi thtfdng dtfdc che 
theo phtfdng phap do khuon. Viec do khuon cd the dtfdc tien hanh b&ng 
tay hay b&ng may theo nguyen tac: Tao khoi banh vien, sau do len vao 
khuon, lay vien ra khoi khuon va say kho. Khi trong cong thtfc lam vien 
chtfa mot ltfdng ldn bot dtfdng, ngtfdi ta thtfdng dung con 50 - 70° lam ta 
dtfdc tao khoi am. Trong san xuat cong nghiep, cd loai may che vien theo 
phtfdng phap do’ khuon cd cong suat 100.000 - 150.000 vien/gid. Phtfdng 
phap do’ khuon tao ra dtfdc cac vien ra nhanh nhtfng kho dam bao dtfdc 
bien thien khoi ltfdng va ham ltfdng dtfdc chat cua vien.

Hien nay, vien dat dtfdi ltfdi hay dtfdc che theo phtfdng phap dap vien 
thong thtfdng. De dam bao do mai mon cua vien, ngoai bot dtfdng, ngtfdi 
ta them cac ta dtfdc cd do dfnh cao hdn nhtf gom arabic, PVP... Tuy nhien, 
phai nghien ctfu than trong de tranh lam cham stf ra cua vien.

Thf du: Vien dat dtfdi ltfdi Nitroglycerin

Nitroglycerin (10% trong lactose) 0,40 mg

Lactose 32,25 mg

PEG 4000 0,35 mg

Ethanol 60% vd
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Tron bot kep bot nong do nitroglycerin vdi lactose. Hoa PEG vao con 
roi tron deu vdi bot kep, len khoi am vao khuon. Lay vien ra va lam kho.

Vien nitroglycerin bi giam ham ltfdng kha nhanh trong qua trinh bao 
quan. PEG (hoac PVP) b ty le thich hdp cd tac dung lam giam ap suat hdi 
cua nitroglycerin, tut do lam cham qua trinh bay hdi va khuech tan, co tac 
dung on dinh cho vien nen nitroglycerin, keo dai tuoi tho cua vien.

Hien nay, trong bao che hien dai, ngtfdi ta che vien nitroglycerin tac dung 
keo dai dtfa tren ta dtfdc ket dinh niem mac (HPMC, carbopol...). Vien dtfdc cai 
gitfa ma va ldi de tranh anh htfdng den sinh hoat ttf nhien cua benh nhan, giai 
phong dtfdc chat trong 8 gid.

3. Vien nhai

Vien nhai (Chewable tablet) dtfdc nhai vd trong mieng trtfdc khi 
nuo't, chtfa cac dtfdc chat tac dung tai chd d da day (cac antacid) hoac cac 
dtfdc chat hap thu de gay tac dung toan than (vitamin, aspirin...).

Vien nhai dtfdc ap dung cho mot so' nhom dtfdc chat nhtf: Cac antacid 
(gel nhom - magnesi hydroxyd, magnesi trisilicat...), cac loai vitamin 
(vien polyvitamin dtfdc che nhtf keo de dung cho tre em), mot so' thuoc ha 
nhiet giam dau (paracetamol, aspirin...).

Muon dieu che vien nhai, phai giai quyet tot van de dieu htfdng vi cho
vien.

De ltfa chon chat dieu htfdng vi thich hdp cho vien nhai, ngtfdi ta 
phai danh gia mui vi cua dtfdc chat va cua cong thtfc dap vien. Chat dieu 
htfdng can phai dtfdc ltfa chon sao cho phu hdp vdi vi cua vien. Thi du: 
Neu vien cd vi ngot thi nen chon mui mat ong, cam thao... Vien cd vi chua 
thi chon mtfi chanh, dau tay; vi dang thi chon mtfi socola...

Dong thdi, viec chon chat dieu htfdng vi con phai ltfu y den sd thich 
cua ttfng doi ttfdng dung thuoc. Thi du: Tre em thtfdng thich vi ngot, thich 
mui hoa qua. Ngtfdi gia thtfdng thich mui manh nhtf bac ha, que. Trong 
khi do, da so' ngtfdi ldn thich mui vani, dau tay.

Chat thdm dung cho vien nhai tot nhat la chon dang bot, vtfa di phoi 
hdp, vtfa gitf dtfdc mtfi lau. Tren thi trtfdng cd hai dang bot: Bot phun say 
va bot hap phu.

Bot phun say la dang nhu ttfdng dau / ntfdc cua chat thdm dtfdc phun 
say kho, thtfdng chtfa 20% chat thdm. Bot hap phu thtfdng chtfa tdi 70% 
chat thdm dtfdc hap phu tren cac chat mang nhtf silicagel, giai phong chat 
thdm cham hdn bot phun say, gitf dtfdc mui lau. Cac loai bot nay thtfdng 
dtfdc tron vdi hat trtfdc khi dap vien.

Ngoai ra, chat thdm cung can dtfdc ltfa chon phu hdp vdi mau sic cua 
vien. Thi du: Vien mau do thi nen chon mtfi anh dao, dau tay, mam xoi
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Hien nay, ngoai viec dung cac chat dieu hUdng vi, ngUdi ta con dung 
cac ky thuat bao che hien dai de che dau mui vi kho chiu cua dtfdc chat (vi 
nang hoa, vi cau hoa...).

Vien nhai cung nhtf vien nen noi chung, co the bao che bing ca ba 
phtfdng phap: Tao hat Udt, tao hat kho hay dap thing. Tuy nhien, vien 
nhai thudng dtfdc dap vdi ltfc nen cao hdn vien thong thtfdng de tao ra 
vien co do ben cd hoc cao hdn (vien nhai khong phai thtf do ra). Nhtf da 
trinh bay cf tren, neu dap vien ttf vi nang thi phai tfnh toan ltfc dap vien 
de tranh lam rach qua nhieu vo vi nang, se lam mat tac dung che dau mui 
vi kho chiu cua vien. (Loai vien nay khi dung cung phai htfdng dan ngtfdi 
dung khong dUdc nhai qua ky).

Mot so' thi du ve vien nhai:
3.1. Vien nhai khang dich vi:
Magnesi trisilicat 450 mg
Nhom hydroxyd (gel kho) 200 mg
Manitol 300 mg
Ta dtfdc khac vd
Tron dtfdc chat vdi manitol, xat hat tfdt vdi ho tinh bot, say 60°C den

kho, siia hat, them chat thdm (thtfdng dung mui bac ha), ta dtfdc dieu hoa 
sU chay (tinh bot va magnesi stearat), tron 10 phut, de 24 gid roi dap vien.

Vien khang dich vi, thtfdng chtfa mot lieu dtfdc chat ttfdng doi ldn 
(600 - 900mg) nen neu dap vien thong thtfdng thi benh nhan kho nuo't. 
Che dtfdi dang vien nhai, dtfdc chat vd thanh hat nho tron vdi ntfdc bot 
thanh khoi nhao, khi vao dich vi nhanh chong tao thanh hon dich phat 
huy nhanh kha nang trung hoa acid, do do SKD cao hdn vien de uong 
thong thtfdng. Nhtfdc diem cua vien nhai khang dich vi la dtfdc chat 
khong tan, de lai cam giac san va nhdn trong mieng, ltfdng dtfdc chat ldn 
nen kho cho them nhieu ta dtfdc dieu vi.

3.2. Vien nhai parecetamol:

Paracetamol 120 mg

Mannitol 720 mg

Natri saccarin 6 mg

Ta dtfdc dieu htfdng vi vd

Ta dtfdc dfnh vd

Chon loai paracetamol cd cau true tinh the deu dan hoac hat, bao
ethyl cellulose hoac HPMC de tao vi nang (chon loai vi nang co kfch thtfdc 
125 -  150mm). Tron vi nang vdi cac ta ditoc khac trong vien, tao hat va 
dap vien
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3.3. Vien nhai multivitamin:
Vitamin A acetat 5000 IU
Vitamin D2 400 IU

Vitamin C 60,0 mg

Vitamin Bj 1,2 -

Vitamin B2 1,5 -

Vitamin B6 1,2 -

Niacinamid 10,0 mg

Calci pentotenat 10,0 -

Vitamin B12 3 meg

Vitamin E 2,4 meg

Vitamin H 0,04 mg
Ta dtfdc khac vd
Manitol vd 500 mg
-  Vitamin A,D: dung dang vi nang gelatin (beadlet) trdn chay tot
-  Vitamin B1( B2, B3, B6: Dung dang vi hat phun dong tu co 1/3 

vitamin phan tan trong dau hydro-gen hoa (Rocoat).
-  Vitamin B12: Dung hat trao doi ion chiia 1% vitamin (Stablets)
-  Vitamin E: dung bot hap phu
Tron cac thanh phan (trtf vitamin A va D), dap thanh vien to, tao hat lai 

qua ray 1,5 mm. Them vi nang vitamin A ,D va cac ta dtfdc dieu htfdng vi khac, 
dap thanh vien 0,5g.

4. Vien sui bot

Mot trong nhtfng han che cua vien nen la ngtfdi benh kho nuot, nhat la 
vdi tre em va ngtfdi cao tuoi va khi vien nen co khoi ltfdng ldn. De kh&c phuc 
nhtfdc diem nay, hien nay mot so loai vien nen dtfdc bao che de khi dung 
chuyen thanh dang long. Vien sui bot (effevercent tablet) la mot trong 
nhtfng dang vien pha dung dich hay hon dich de uong hoac de dung ngoai.

So vdi vien nen thong thtfdng, vien sui bot co mot so tfu nhtfdc diem sau:
-  Dung thfch hdp cho nhtfng ngtfdi kho nuot vien nen
-  Giam kfch tfng niem mac cho mot so dtfdc chat (thf du nhtf aspirin), 

do dtfdc chat da dtfdc pha loang trtfdc khi uong

-  Tang SKD cho mot so' vien nen, do dtfdc chat da dtfdc giai phong. hoa 
tan san trtfdc khi uong, lai dtfdc uong cung vdi mot ltfdng ntfdc kha ldn nen di 
qua da day nhanh. Mat khac, C 02 tao ra co tac dung che dau mui vi khong
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thich hdp cua dtfdc chat va lam tang nhu dong ruot, do do lam tang hap thu 
thuoc. So sanh vien cimetidin ngtfdi ta thay vien cimetidin sui bot trung hoa 
dich vi nhanh gap 10 lan vien cimetidin thong thudng.

-  Vien sui bot phai dtfdc bao che va bao quan trong dieu kien tranh 
am. Day la mot kho khan khong nho trong dieu kien khi hau cua ntfdc ta.

-  Do chtfa mot ltfdng kha ldn muoi kiem (natri carbonat, natri hydro 
carbonate kalicarbonat,...) nen vien sui bot khong dung dtfdc cho ngtfdi 
kieng muoi, cho benh nhan suy than. Ngtfdi ta quy dinh phai ghi ro tren 
bao bi ltfdng natri (mEq hoac mmol) trong vien. Trong mot so trtfdng hdp, 
vien sui bot gay kiem hoa mau, lam thay doi hap thu mot so dtfdc chat 
dung kem, do do nen dung than trong

Viec ltfa chon ta dtfdc, trtfdc het phai dtfa vao cach dung cua vien sui 
bot: De pha dung dich hay hon dich, de uong hay dung ngoai.

Trong thanh phan cua vien sui bot co .acid htiu cd va muoi kiem la 
nhting chat tao ra ma sat rat ldn gitia vien va thanh coi khi dap vien, gay 
ra hien ttfdng "rit" coi chay, rat kho day vien ra khoi coi. Vi vay, khi bao 
che vien sui bot, phai giai quyet tot van de chong ma sat. Co nhieu bien 
phap lam giam ma sat khi dap vien sui bot, dac biet la coi chay dap vien 
phai dtfdc ma va danh bong rat ky de dat do bong cao. Dong thdi, ta dtfdc 
trdn cung dong vai tro rat quan trong.

Viec ltfa chon ta dtfdc trdn cho vien sui bot co kho khan hdn vien nen 
noi chung vi vtfa phai chong ma sat tot, vtfa phai dam bao cho vien ra 
nhanh va nhat la vdi vien pha dung dich thi ta dtfdc trdn phai la loai tan 
dtfdc trong ntfdc. Tren thtfc te, phan ldn cac loai ta dtfdc trdn chong ma sat 
co hieu qua thi lai la loai khong tan trong ntfdc (nhtf acid stearic va muoi 
calci, magnesi stearat).

-  Vdi vien pha hon dich: Co the dung cac ta dtfdc trdn thong thtfdng 
khong tan trong ntfdc nhtfng ty le khong nen vtfdt qua 1% de tranh anh 
htfdng den thdi gian ra cua vien

-Vdi vien pha dung dich: Phai dung cac loai ta dtfdc trdn tan dtfdc 
trong ntfdc.

Ltfdng ta dtfdc sui bot dtfa vao vien phai dap tfng 2 yeu cau cd ban: 
Dam bao nang ltfc sui bot cua vien va tao ra pH thich hdp cho dung dich 
hoac hon dich sau khi vien hoa tan hoac phan tan hoan toan. Ve ty le gitfa 
acid va muoi kiem, ngtfdi ta thtfdng cho thtfa acid sau phan tfng sui bot de 
dam bao vi chua cho thuoc de uong. De dam bao kha nang sui bot manh, 
ltfdng ta dtfdc sui bot dtfa vao vien chiem mot ty le kha ldn (thtfdng chiem 
2/3 khoi ltfdng cua vien). Can dtfa vao yeu cau cu the cua ttfng che ph&m 
de xac dinh ltfdng ta dtfdc sui bot thich hdp.
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De dam bao tuoi tho, vien sui bot phai dtfdc bao che trong dieu kien 
khi hau co kiem soat, dac biet la do am ttfdng doi phai < 40% Gy tudng 
nhat la khoang 25%), nhiet do khoang 25°C. Neu do am cao, phan tfng sui 
bot co the xay ra ngay trong qua trinh bao che.

Vien sui bot co the dtfdc bao che theo cac phtfdng phap sau:
Tao hat Udt vdi ntidc:

-Trong bao che nho, neu dung acid citric ngam ntfdc, ngtfdi ta tron 
cac thanh phan, say trong tu say khoang 94 - 104°C de giai phong ntfdc 
ket tinh. Xat hat sd bo, dtfa say tiep < 55°C roi xat hat lan thtf hai va dap 
vien theo ky thuat chung.

-Trong san xuat ldn, hien nay ngtfdi ta thtfdng dung acid citric khan. 
Tron bot kep cac thanh phan trong cong thtfc. Them mot ltfdng ntfdc cat 
toi thieu de lam am, tao hat nhanh va say nhanh de han che phan tfng sui 
bot xay ra. Dap vien theo ky thuat chung.

Tao hat Udt vdi dung dich td dtiOc dinh khan nUdc:

Thtfdng dung con PVP, xat hat theo ky thuat chung.
Tao hat kho vd dap thang:
Khi dtfdc chat va ta dtfdc la loai trdn chay tot, co the tao hat kho 

hoac dap thang theo ky thuat chung.
Khi tao hat, ngtfdi ta co the tao hat chung cho ca cong thtfc hoac tao 

hat acid rieng, hat kiem rieng sau do mdi tron chung va dap vien de han 
che phan tfng sui bot xay ra trong qua trinh bao che.

Phan ldn cac tieu chuan chat ltfdng cua vien sui bot dtfdc danh gia 
theo cac tieu chuan chung cua vien nen khong bao. Chi co mot so' chi tieu 
dac trtfng nhtf sau:

-D o ra: Theo DDVN II, tap 3: Cho mot vien vao coc cd mo (the tich 
250ml) chtfa 200ml ntfdc cat d 15 - 25°C, co xuat hien nhieu bot khi bay 
ra. Vien dtfdc coi la ra het neu khong con cac tieu phan chong chat len 
nhau. Lam lai thtf nghiem vdi 5 vien khac. Mau thti dat yeu c&u neu moi 
vien ra trong 5 phtit

-Xac dinh ltfdng C 02 giai phong: Tien hanh trong mot dung cu rieng 
theo nguyen tac: Cho C 0 2 giai phong ttf vien tac dung vdi dung dich bari
hydroxyd 0,05M. Sau do dinh ltfdng bari hydroxyd ..... bang dung dich
acid oxalic. Ttf do tich ra ltfdng C 0 2 tham gia phan tfng.

Vien sui bot de hut am. Khi co ntfdc, phan tfng sui bot xay ra ttfc thdi, 
lam tuoi tho cua vien giam nhanh. Do do, vien sui bot phai dtfdc dong goi 
kin, bao quan tranh am. Hien nay ngtfdi ta thtfdng dong ttfng vien trong vi 
nhom han kin hoac dong tuyp nhtia co chtia chat htit am 6 ntit.

Mot so thi du ve vien sui bot
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Acid citric khan (hat) 1180 mg
Natri hydrocarbonat (hat) 1700 mg
Natri hydrocarbonat (bot) 175 mg
Chat thOm (mui chanh) 50 mg
Ntfdc cat
Tron acid citric vdi natri hydrocarbonat (dang bot) va mui chanh (bot 

phun say). Them ltfdng ntf6c toi thieu (» 30g) tron nhanh cho dong nhat. 
Tao hat qua ray 2 mm. Say 70°C trong 2 gid. Siia hat qua ray 1,25 mm. 
Tron them bot natri hydrocarbonat va dap vien.

4.1. Vien antacid:

4.2. Vien cam tre em:

Aspirin 81 mg
Phenylpropanolamin HCL 6 mg
Mui hoa qua 20 mg
Chat mau 2 mg
Natri hydrocarbonat (hat) 550 mg
Acid citric khan (hat) 325 mg
Acid citric khan (bot) 325 mg 
Ntfdc
Say natri hydrocarbonat d 100°C trong 45 phut (dao 2 lan trong khi 

say). De nguoi roi tron vdi acid citric hat trong 10 phut. Cho nhanh ntfdc 
vao tron deu roi say b 70°C trong 20 phut. Xat hat qua ray 1,25 mm; say 
70°C trong 2 gid. Tron deu phenylpropanolamin vdi cac chat dieu htfdng vi 
roi tron vdi hat da say kho. Cuoi cung cho them aspirin tron deu va dap 
vien. Say vien d 60°C trong 1 gid roi dong goi kfn.

4.3. Vien rvta phu khoa:

Natri lauryl sulfat 70 mg
Simethincon 15 mg
Natri hydrocarbonat (hat) 345 mg 
Natri dihydrophotphat khan (hat) 440 mg
Acid citric khan 665 mg
Natri clorid 865 mg
Ntfdc cat vd

Tron simethicon vdi 143g natri hydrocarbonat. Tron acid citric vdi 
natri clorid trong 1 phut. Cho them ntfdc va tron 1 phut ntfa. Them hon



hdp simethicon, natri dihydrophotphat, natri lauryl sulfat, tron 3 phut roi 
dap vien. Say vien d 90°C trong 30 phut trtfdc khi dong goi.

Moi vien hoa vao 1 lit ntfdc am trtfdc khi dung.

5. Vien tac dung keo dai

Vien tac dung keo dai (TDKD) la mot loai vien nen dac biet, thtfdng 
chtfa mot ltfdng dtfdc chat cao hdn lieu thong thudng trong vien quy tfdc. 
Khi dung, dtfdc chat dtfdc giai phong ttf ttf de keo dai stf hap thu do do keo 
dai thdi gian dieu tri va duy tri dtfdc nong do dtfdc chat trong vung dieu 
tri nhSm giam so' lan dung thuoc cho benh nhan, giam tac dung phu cua 
thuoc va tang hieu qua dieu tri.

Vien TDKD hay gap trong cac nhom dUdc chat dieu tri benh man 
tmh, benh nhan phai dung thuoc dai ngay nhtf: Benh tim mach - huyet ap 
(nitroglycerin, nifedipin, iosorbid...), hen phe quan (theophylin, 
diphylin...), benh tam than (haloperidol, phenytoin, viloxazin...), chong 
viem giam dau (aspirin, diclofenac, indomethacin...).

Vien TDKD thtfdng dung de uong. Khi dung qua dtfdng tieu hoa, 
ngtfdi ta che vien keo dai trong 12 gid (ngay dung 2 lan) hoac trong 24 gid 
(ngay dung 1 lan). Neu keo dai nhieu hdn, thuoc cd the bi dao thai theo 
phan. Tuy nhien, do tien bo ky thuat, hien nay ngtfdi ta da che ra cac he 
dieu tri dung qua dtfdng tieu hoa (goi tat la GITS: Gastro Intertinal 
Therapeutic Systems) co the keo dai tac dung tdi 5 - 7 ngay.

Ve ky thuat bao che, vien TDKD cung dtfdc che theo phtfdng phap 
tao hat hay dap thang nhtf vdi vien quy tfdc. Dtfa vao cau true, ngtfdi ta 
chia vien TDKD thanh cac he chfnh sau:

5.1. He cot (Matrix):

Cot la nhtfng gia mang dtfdc chat, trong do dtfdc chat thtfdng la nhtfng 
chat de tan dtfdc phan tan deu trong cot. Tuy theo cd che giai phong dtfdc 
chat trong dtfdng tieu hoa, ngtfdi ta chia he cot thanh 3 loai:

-Cot tritang nd hoa tan: Nguyen lieu tao cot la cac polyme trtfdng nd, 
hoa tan cham trong ntfdc nhtf: Gom, thach, gelatin, PVP, PEG, din chat 
cellulose (CMC, NaCMC, HPMC...)... Khi tiep xuc vdi dich tieu hoa, cac 
polyme nay trtfdng nd tao thanh ldp gel xung quanh tieu phan dtfdc chat, 
dong vai trd la hang rao kiem soat stf giai phong, hoa tan dtfdc chat. Trong 
trtfdng hdp nay, vien thtfdng dtfdc bao che theo phtfdng phap dap thing hay 
tao hat tfdt.

-  Cot an mon: iVguyen lieu tao cot la cac loai sap (sap ong, sap 
Carnauba, spermaceti...), dau thtfc vat hydrogen hoa, cac acid beo (acid 
stearic), cac alcol beo cao (alcol cetilic, stearilic...), Eudragit,... 6  trong
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dtfdng tieu hoa, cac ta dtfdc nay bi phan giai din do men hoac phan ly 
theo bac thang fit, vien dtfdc "an mon" ttf ngoai vao trong va giai phong 
dtfdc chat ttf ttf. Vien dtfdc bao che theo phtfdng phap tao hat bang cach 
dun chay ta dtfdc, them bot dtfdc chat tron deu roi xat qua ray hoac bang 
cach phun say lanh (congealing spraying, hoac xat hat tfdt hay dap thang 
vdi Eudragit).

-  Cot trd khuech tan: Nguyen lieu tao cot la cac ta dtfdc khong tan 
trong dtfdng tieu hoa nhtf: Dicalci hydrophotphat, ethyl cellulose... Vien 
thtfdng dtfdc che theo phtfdng phap dap thang. Khi uong, dich tieu hoa 
tham vao vien qua he vi mao quan, hoa tan dtfdc chat roi khuech tan dan 
ra ngoai. Sau do cot dtfdc dao thai nguyen ven ra khoi dtfdng tieu hoa.

5.2. He mang bao:

Dtfdc chat dtfdc bao bing mot mang mong dong vai trd la hang rao 
kiem soat qua trinh giai phong. Ngtfdi ta co the bao ttf tieu phan dtfdc 
chat, ttf hat hoac ttf vien bing cac phtfdng phap nhtf: Bao trong noi bao, 
bao bang thiet bi tang soi, bang thiet bi phun say, bang cac ky thuat tao 
vi nang... Nhin chung, ky thuat bao mang kho thtfc hien hdn ky thuat tao 
cot, chung ta se khong tim hieu ky d day. Hien nay nhieu vien nen TDKD 
dtfdc bao che tren cd sd ket hdp ca ky thuat tao cot lan bao mang.

5.3. He thdm thau:

Vien nen tham thau dung de uong (dtfdc goi tat la OROS: Oral 
Osmotic Systems) co cau true gan giong vdi he mang bao: Stf giai phong 
dtfdc chat dtfdc kiem soat qua mang ban tham. Ky thuat bao che vien nen 
tham thau gan vdi vien bao quy tfdc: Nhan ben trong la mot vien nen chtfa 
dtfdc chat va ta dtfdc tham thau (la nhtfng chat de tan nhtf natri clorid, 
kali clorid, sorbitol...), dtfdc bao ngoai bang mot mang ban tham (nhtf 
cellulose acetat) bang ky thuat bao thong thtfdng, sau do khoan mot lo 
giai phong dtfdc chat tren mot mat vien bang mot chum tia lade.

Khi tiep xuc vdi dich tieu hoa, ntfdc di qua mang ban tham hoa tan 
ta dtfdc tham thau va dtfdc chat, tao ra mot ap suat tham thau trong vien 
cao hdn ap suat ben ngoai, day dung dich dtfdc chat di qua lo khoan. To'c 
do giai phong dtfdc chat phu thuoc vao ap suat tham thau va dtfdng kinh 
lo khoan. Hien nay ngtfdi ta da che tao vien nen tham thau the he hai 
theo cd che day keo, thi du: Vien Adalat® LA 30 cua hang Bayer.
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H inhl0.8. Sd do cau tao vien nen thdm thau

Thi du ve vien nen TDKD:
1. Vien diclofenac

Natridiclofenac 10 mg

Acid stearic

Alcol cetostearilic vd

Lactose 
Talc

Dun chay acid stearic, alcol cetostearilic, them lactose va diclofenac 
tron deu, xat hat qua ray 1 mm. Them ta dtfdc trdn va dap vien.

2. Vien theophylin TDKD 
Theophylin (hat) 300 mg 
Eudragit RS 300 120 mg 
Avicel pH 102 80 mg 
Explotab 10 mg 
Magnesi stearat - talc vd

Chon loai theophylin co kich thtfdc tieu phan ttf 300 - 800 nm. Bao tang 
soi vdi hon dich 30% Eudragit RS 300 trong ntfdc cd chat lam deo. Vi nang 
thu dtfdc dtfa tron vdi Avicel, Explotab, them ta dtfdc trdn va dap thing 
thanh vien.
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PHAN II

VIEN TRON

I- DAI Cl/dNG

1. Dinh nghia

Vien tron la dang thuoc ran, hinh cau, dtfdc bao che tit bot thuoc vd 
td dtfdc dinh theo khoi ltfdng quy dinh, thtfdng dung de uong. Vien tron 
dong y dtfdc goi la "thuoc hoan".

Vien tron la dang thuoc da dtfdc dung ttf lau. Cach day khoang 3000 
nam da co tai lieu ghi chep ve thuoc hoan d Trung Quoc. Trtf6c the ky 19, 
vien tron da dtfdc dung rong rai. Nhtfng ttf khi vien nen va nang thuoc ra 
ddi, vien tron da dtfdc thay the dan bdi cac dang thuoc nay. Tuy nhien, d 
ntf6c ta ngay nay, mot so vien tron van dtfdc san xuat d quy mo benh vien 
va xf nghiep, nhat la thuoc hoan.

2. Phan loai

2.1. Theo nguon goc: Vien tron dtfdc chia thanh hai loai:

-Vien tron tay y (Pilulae): Chu yeu bao che ttf cac hoa dtfdc, thtfdng 
co khoi ltfdng ttf 0,1 - 0,5g.

-Thuoc hoan: Chu yeu bao che ttf cac loai nguyen lieu thao moc, 
khoang vat dtfng theo quan diem y hoc co truyen. Thuoc hoan lai chia ra 
nhieu loai tuy theo ta dtfdc dinh (ho hoan, mat hoan, thuy hoan, lap hoan) 
hoac tuy theo the chat (hoan ctfng, hoan mem).

2.2. Theo phtfdng phap bao che:

Ngtfdi ta chia ra:

-Vien chia: Dtfdc bao che theo phtfdng phap chia vien nhtf vien tron 
tay y, hoan mem, hoan sap.

-Vien boi: Dtfdc bao che theo phtfdng phap boi vien nhtf cac loai thuy 
hoan, ho hoan.

Ngoai ra con co vien nho giot, bao che theo phtfdng phap nho giot.
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3. Uu nhtfcfc diem

Vien tron co mot so tfu diem nhtf:

-K y  thuat bao che ddn gian, khong doi hoi trang thiet bi phtfc tap, do 
do de ap dung b tuyen y te cd sd.

-L a  dang thuoc ran nen tUdng doi on dinh ve mat hoa hoc, ft bi bien 
chat, de phoi hdp nhieu loai dtfdc chat trong vien, the tich gon nhe, de van 
chuyen, bao quan.
u -C o the bao ngoai de bao ve dtfdc chat, che dau mui vi kho chiu hay 
khu tru tac dung cua thuoc d ruot.

Tuy nhien, vien tron cung co nhieu nhtfdc diem:
-Kho tieu chuan hoa ve mat chat ltfdng: Thi du nhu: Bien thien khoi 

ltfdng cua vien tron kha ldn. Dac biet la vdi thuoc hoan bao che ttf cac loai 
dtfdc lieu chtfa biet ro hoat chat thi viec danh gia chat ltfdng la rat kho 
khan.

-Vien tron bao che theo phtfdng phap chia vien khi bao che d quy mo 
nho, kho dam bao ve sinh.

II- KY THUAT BAO CHE

1. Cac loai ta dtftfc va cach ltfa chon

Trong thanh phan cua vien tron co dtfdc chat va ta dtfdc. Ta dtfdc 
dung trong vien tron co nhieu nhom giong vdi ta dtfdc trong vien nen nhtf 
ta dtfdc don, ta dtfdc hut, ta dtfdc mau. Tuy vay, vdi vien tron, quan trong 
nhat la nhom ta dtfdc dinh, vi day la yeu to' tao hinh chfnh cua vien. Viec 
ltfa chon ta dtfdc trong vien trdn cung co vai trd quan trong nhtf vien nen, 
vi ta dtfdc anh htfdng den kha nang giai phong dtfdc chat cua vien trong 
dudng tieu hoa.

Cac nhom ta dtfdc chfnh dung trong vien trdn la:

1.1- Td dtfdc dinh: Thtfdng dung cac loai sau:

- Ntfdc: Dung trong trtfdng hdp dtfdc chat cd the hoa tan hay trtfdng 
nd trong ntfdc tao ra kha nang dfnh nhat dinh. Thtfdng dung trong thuoc 
hoan bao che theo phtfdng phap boi vien de gay nhan hay che loai hoan 
nho (thuy hoan). Trong mot so' trtfdng hdp, ntfdc dtfdc phoi hdp vdi cac ta 
dtfdc dfnh long khac nhtf glycerin, siro, mat ong, ... de dieu chinh do dfnh.

- Mat ong: Kha nang dfnh tot, dieu vi va ket hdp dtfdc vdi tac dung 
cua dtfdc chat. Thtfdng dung cho hoan mem cd tac dung bo khf, nhuan 
phe, giai doc... Dung lam ta dtfdc dfnh cho hoan mem, mat ong de dam 
bao dtfdc the chat nhuan deo cua vien.
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De tinh che va tang kha nang dmh, ngildi ta thtfdng tien hanh 
"luyen mat": Cho them vao mat ong khoang 20% ntfdc, dun soi, loc qua 
gac de loai bdt tap chat cd hoc. Sau do co cach thuy cho den luc thanh 
"chau" (nho giot mat vao coc ntfdc lanh, giot mat khong tan trong ntfdc). 
Tuy theo mtfc do luyen ma ngtfdi ta chia ra 2 loai mat: Mat non, luyen cl 
khoang 105°C, con chtfa khoang 20% ntfdc va mat gia luyen d khoang 
110°C cho den ham ltfdng ntfdc dtfdi 10%.

-Siro ddn: Do dfnh vtfa phai, di phoi hdp vdi dtfdc chat, khong anh 
htfdng nhieu den kha nang tan ra, giai phong dtfdc chat cua vien, cd kha 
nang dieu vi.

-Cao diidc lieu: La thanh phan cd tac dung dtfdc ly, do do thtfdng ket 
hdp vai trd dtfdc chat va ta dtfdc trong cac cong thtfc thuoc hoan bao che 
theo phtfdng phap boi vien. Thong thtfdng, ngtfdi ta chon cac dtfdc lieu kho 
nghien bot (dtfdc lieu nhieu xd sdi, dtfdc lieu deo dfnh) che thanh cao long 
de lam ta dtfdc boi vien. Nhtf vay se ddn gian hoa dtfdc cong thtfc bao che, 
nang cao dtfdc ham ltfdng hoat chat trong vien va giam dtfdc ltfdng vien 
trong mot lan dung.

Vdi vien chia, ngtfdi ta cd the dung mot so' cao mem khong cd tac 
dung dtfdc ly rieng (nhtf cao mem cam thao) lam ta dtfdc dinh.

-H o tinh bot: Dung lam ta dUdc di'nh trong vien trdn tay y bao che 
theo phtfdng phap chia vien va che ho hoan theo phtfdng phap chia vien 
hoac boi vien. Ho tinh bot cd the phoi hdp vdi cac loai ta dtfdc dinh khac 
nhtf dich the gelatin, siro gom, ... Ho tinh bot phai che dung ngay de 
tranh vi cd xam nhap.

-Dich the gelatin: Thudng dung loai dich the 5 - 20% trong nUdc, 
thich hdp cho cac loai dtfdc chat kho, rdi, kho ket dinh hoac nhtfng vien 
can tan ra giai phong dtfdc chat cham. Tuy nhien, dich ntfdc cd nhtfdc 
diem la lam cho vien kho say kho, do do cd the dung dich the gelatin trong 
con nhtf trong vien nen.

-Dich gom: Thtfdng dung dich gom arabic 5 - 10% trong ntfdc cho 
nhtfng vien cd dtfdc chat kho ket dinh hoac cho nhtfng vien cd chat long 
kho phan tan trong khoi bot. Dich gom hay dtfdc phoi hdp de lam tang do 
dinh cua mot so ta dtfdc khac nhtf glycerin, ho tinh bot...

-Td  diidc dinh tong hdp: Dung cac loai ta dtfdc hay dung trong vien 
nen nhtf dich the CMC, NaCMC, PVP,... Cac loai ta dtfdc nay de giai 
phong dtfdc chat, nhtfng trong mot so' trtfdng hdp cd nhtfng ttfdng ky nhat 
dinh vdi dtfdc chat. Thi du: Metyl cellulose ttfdng ky vdi phenol, tanin, 
dung dich kiem dac,...

Trong mot sd trtfdng hdp, trong cong thtfc vien trdn chtfa cac dtfdc 
chat long, mem, it kha nang dinh, ngtfdi ta cd the dung mot so ta dtfdc 
dinh the ran de tao khoi deo nhtf bot dtfdng, bot gom. bot PVP,...
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1.2. Td ditgc don:

Dung trong trtfdng hop dtfdc chat trong vien khong du kho'i ltfdng 
quy dinh cua vien, nhat la vien chtfa dtfdc chat doc, tac dung manh, dung 
d lieu thap. Thtfdng dung cac loai:

-Tinh bdt: Ttf Ong doi trd ve mat hoa hoc va dtfdc ly, di kiem, lam cho 
vien de ra. Cd the phoi hdp vdi hot dtfdng de dam bao do chic cua vien.

-Bot ditdng: Ttfdng doi trd ve mat dtfdc ly, lam cho vien de dam bao 
do chic, cd tac dung dieu vi cho vien.

-Bot min vo cd: Hay dung cac loai bot magnesi oxyd, magnesi 
carbonat, calci carbonat, kaolin,... Cac ta dtfdc nay cd kha nang hut tot, 
dung cho vien chtfa dtfdc chat long, mem, hao am.

Ngoai ra, cd the dung bot dtfdc lieu d trong ddn hay bot ba dtfdc lieu.

1.3. Td ditgc ra '■

Cd the dung cac loai ta dtfdc ra hoa tan nhtf bot dtfdng, lactose,... 
hoac ta dtfdc ra trtfdng nd nhtf tinh bot, bentonit, dan chat cellulose,...

Ngoai ra, trong vien trdn con can dtfng cac loai ta dtfdc khac nhtf ta 
dtfdc hut, ta dtfdc dem, ta dtfdc mau,...

Trong cung mot vien trdn, cac loai ta dtfdc deu cd lien quan, tac dong 
lan nhau. Nhieu khi cung mot chat, cd the dong vai trd cua nhieu loai ta 
dtfdc. Do do, khi ltfa chon ta dtfdc, can xem xet cu the tinh chat cua dtfdc 
chat, yeu cau cua vien de ltfa chon ta dtfdc cho phu hdp, tiep can dtfdc vdi 
cong thtfc toi tfu cua vien.

2. Ky thuat bao che
_ V 9
Tuy theo yeu cau cu the ma chon cac phtfdng phap lam vien thich 

hdp sau day:

2.1. PhUOng phap chia vien ■

La phtfdng phap dtfdc dung sdm nhat trong ky thuat bao che vien 
trdn, vi ky thuat bao che ddn gian, khong ddi hoi trang thiet bi phtfc tap.

Nguyen tac cua phtfdng phap nay la tao khoi deo ttf bot dtfdc chat va 
ta dtfdc roi chia tiep thanh vien trdn cd khoi ltfdng quy dinh.

Phtfdng phap chia vien ap dung khi dieu che vien trdn tay y, khi dieu 
che hoan mat, hoan ho, hoan sap.

Quy trinh bao che qua cac btfdc sau:

2.1.1. Tao khoi deo ■

Thtfdng la phoi hdp bot dtfdc chat va bot ta dtfdc vdi ta dtfdc dinh 
long de tao thanh khoi deo.
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Yeu cau cua khoi deo (con goi la khoi banh vien) la: Co the chat deo 
dai, sd khong dfnh tay va khong dinh vao dung cu, dong nhat va co do am 
thfch hdp. Day la giai doan quan trong nhat, quyet dinh the chat cua 
vien. Neu khoi banh vien mem qua, vien se bi bien dang trong qua trinh 
bao quan, de bi dinh vdi nhau va dfnh vao do bao goi. Ngtfdc lai, neu khoi 
banh vien cting qua, vien de bi ntit vd khi chia vien, vien kho hoan chinh 
trdn deu, be mat khong bong.

De dam bao chat ltfdng cua vien, trong qua trinh che khoi deo can 
chti y dam bao mot so' dieu kien va thong so' ky thuat nhtf sau:

-  Phoi hdp dtfdc chat va ta dtfdc mot cach hdp ly:
Neu dtfdc chat la chat ran thi nghien min, tron bot kep vdi ta dtfdc 

r&n (ta dtfdc don, ra, bot mau,..) roi them dan ta dtfdc dinh the long hay 
mem nhao tron ky cho den luc thu dtfdc khoi deo dong nhat.

Neu dtfdc chat la cac chat mem, long thi them ta dtfdc dinh the ran 
(ta dtfdc htit, don, dinh, ra,...) va nhao tron de tao khoi deo.

Ta dtfdc dinh dung tao kho'i deo thtfdng la loai dac sanh (ho tinh bot, 
dich the gelatin, mat luyen,...), kho tron deu vdi bot dtfdc chat, nhat la ve 
mua lanh. De khac phuc kho khan nay, ngtfdi ta thtfdng dun nong ta dtfdc 
trtfdc khi tron vdi dtfdc chat, lam cho ta dtfdc de tham vao bot dtfdc chat, 
tang do dong nhat cua khoi deo.

Mtfc do "vtfa phai" cua khoi deo phu thuoc chu yeu vao ty le gitia 
khoi bot va ltfdng ta dtfdc dfnh long. Do do, phai xac dinh dtfOc ItfOng ta 
dtfdc thfch hdp cho ttfng cong thtfc.

-  Tang ctfdng nghien tron cd hoc: Nghien tron la yeu to' chfnh giup 
cho khoi deo dong nhat. Trong bao che nhd, ngtfdi ta nghien tron khoi deo 
trong coi stf hay coi dong. Trong san xuat ldn, ngtfdi ta dung cac may nhao tron, 
tron trong khoang 30 - 45 phut.

Khi nghien tron xong, ngtfdi ta thtfdng de cho kho'i deo on dinh trong 
khoang 1 5 -3 0  phut.

2.1.2. Chia vien vd hoan chinh vien:

Sau khi khoi deo on dinh, ngtfdi ta tien hanh chia vien tren ban chia 
vien (neu so' ltfdng ft) hoac tren may chia vien (neu so' ltfdng nhieu).

Ban chia vien (hinh 10.9). cau tao chu yeu gom ban lan (1), thanh lan 
(2), dao cat bang kim loai hay go ctfng (3). ban hting vien (4).

Khi chia vien ngtfdi ta cho kho'i deo len ban lan da r&c bot trdn de 
chong dfnh. Sau do dung mat tren cua dao cat hay thanh lan, lan kho'i 
banh vien thanh thoi hinh tru (thtfdng goi la lan dua) cd do dai bing so' 
vien can chia. Dat dua len dao cat cat rdi thanh ttfng vien va lam trdn 
vien tren dao cat. Sau do tiep tuc hoan chinh vien bang ban xoa hoac tiep 
tuc ao vien bing mot ldp bot mong.
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Hinh 10.9: Cau tao ban chia vien thu cong

Khi san xuat mot lildng vien tilOng doi 16n, nguoi ta dung cac loai 
may chia vien. Hoat dong cua may chia vien, ve nguyen tic  cung giong 
nhu ban chia vien, trong do dao cat dUdc thay bang true cat. Hien nay 
mot so' cd sd san xuat dung cac loai may hoan mem (hinh 10.10), trong do 
vien dUdc chia va lam tron hoan chinh.

Hinh 10.10: Cau tao may san xuat hoan mem.
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Phtfdng phap boi vien dtfdc tien hanh nhtf cach bao dtfdng vien nen. 
Nguyen the cua phudng phap boi vien trong vien tron la di ttf mot "nhan" 
cd ban roi boi dan ttfng ldp dtfdc chat nhd cac ta dtfdc dinh long cho den 
luc vien dat kfch thtfdc quy dinh. Trtf6c day, trong dong y ngtfdi ta boi 
vien bang dung cu thu cong la thung lac. Hien nay dung noi bao vien. Quy 
trinh bao che qua cac btfdc sau:

2.2.1. Gay nhdn '

Nhan la cac hat nho co dtfdng kfnh khoang 0 ,5 -1  mm de lam cd sd boi 
cac vien to. De lam vien nhanh hoac thuan tien, ngtfdi ta thtfdng gay nhan 
sin de dung dan: Trong vien tron tay y, ngtfdi ta thtfdng chon cac hat 
dtfdng kfnh co kfch thtfdc thfch hdp de lam nhan. Vdi vien hoan, ngtfdi ta 
gay nhan ttf bot dtfdc lieu bang cach xat hat, chai hat hoac phun ta dUdc 
long vao khoi bot. Sau do chon hat roi boi hat cho thanh nhan.

Day la giai doan kho thtfc hien, anh htfdng nhieu den chat ltfdng vien 
ve sau, do do phai tfnh toan dung ltfdng nhan can phai lam va dung ta 
dtfdc dfnh co do dfnh thap de tranh gay bet dfnh. Nhan lam xong dtfa say 
kho, de dung dan.

2.2.2. Boi vien:

Lay ltfdng nhan da tfnh toan, tien hanh boi vien vdi bot dtfdc chat va ta 
dtfdc dfnh long den kfch thtfdc hay khoi ItfOng quy dinh theo nguyen tac boi 
dan ttfng ldp mot. Ctf moi ldp ta dtfdc dfnh lai boi mot ldp bot dtfdc chat.

Ltfdng ta dtfdc dfnh va bot thuoc dung cho moi lan boi phai vtfa du. 
Neu thtfa ta dtfdc thi vien de bet dfnh thanh khoi. Neu thtfa bot thi de tao 
thanh cac nhan mdi. Ltfdng bot va ta dtfdc cho moi lan boi tang dan theo 
khoi ltfdng cua vien.

De dam bao thu dtfdc vien cd kfch thtfdc dong deu, trong qua trinh 
boi vien, thinh thoang ngtfdi ta phai sang chon vien qua cac cd sang quy 
dinh. Nhtfng vien to tren sang dtfdc de rieng, nhtfng vien nho dtfdi sang 
dtfa boi tiep cho bang vien to. Sau do lai gop chung va tiep tuc boi cho den 
luc dat kfch thtfdc quy dinh.

De dam bao do chac va tron deu cua vien, ngtfdi ta tien hanh say 
vien trong qua trinh boi.

2.3. PhUOng phap nho giot

La phtfdng phap dtfdc dtfng trong nhtfng nam gan day d ntfdc ngoai. 
Nguyen tac cua phtfdng phap nay la hoa tan hay phan tan dtfdc chat vao 
mot ta dtfdc co the chat ran d nhiet do thtfdng da dtfdc dun chay, sau do 
nho giot va lam dong ran trd lai thanh vien tron. Phtfdng phap nay chi ap 
dung dtfdc trong mot so trtfdng hdp nha't dinh. Thf du:

2.2. PhUOng phap boi vien:
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-Vien tron vitamin A-D: Dun chay dau hydrogel hoa co nhiet do 
chay 38 - 42°C, hoa tan vitamin. Sau do nho giot xuong con ethylic da 
dUdc lam lanh d khoang 12 - 14°C. V6t vien ra, ltfa chon va lam kho.

-Vien tron natri phenobarbital: Dun chay PEG 4000, hoa tan natri 
phenobarbital, nho giot xuong dau parafin da dtfdc lam lanh trtfdc. Vdt 
vien ra, rtfa dau va lam kho.

2.4. Bao vien:

Vien tron bao che bang cac phtfdng phap lchac nhau, sau khi co vien 
hoan chinh, co the dtfa bao ldp ao ngoai nham cac muc dich khac nhau:

-Tranh vien dmh vao nhau va dfnh vao do bao goi.
-Che dau mui vi kho chiu cua thuoc.
-Bao ve hoat chat tranh tac dong cua ngoai moi.
-H an che kich tfng cua thuoc vdi niem mac dtfdng tieu hoa.
-Khu tru tac dung cua thuoc d ruot.
-Lam  cho vien hap dan hdn vdi ngtfdi dung.
Tuy muc dich bao ma ap dung cac cach bao khac nhau:

2.4.1 Bao bot min:

Muc dich chinh la tranh dinh vien. Thtfdng ap dung cho vien chia d 
quy mo nho. Cac bot bao thtfdng dung:

-Bot talc: Bot min, trdn, lam bong vien, chong dinh tot.
-Bot lycopot: Bot min, trOn, dung cho vien co mau.
-Bot than thao moc: Bot min, bat dinh tot, thtfdng dung cho vien hoan.
Ngoai ra co the dung cac loai bot dtfdc lieu khac nhtf bot cam thao, 

bot que, bot caphe,...
Khi bao, ngtfdi ta rac mot it bot len khoi vien trong mot dung cu 

thich hdp roi lac cho bot bam deu len mat vien.

2.4.2. Bao mang mong:

Muc dich chinh la bao ve vien, han che mui vi kho chiu cua thuoc hoac 
bao tan d ruot. Nguyen lieu va cach bao giong nhtf trong phan vien nen.

Ill- TIEU CHUAN CHAT LlTdNG - BAO GOI VA BAO QUAN 

1. Tieu chuan chat ltfdng

1.1. Doi vdi vien trdn noi chung, DDVN quy dinh mot so chi tieu 
chat lUOng sau:

-  Hinh dang ben ngoai: Vien phai tron deu, gitf nguyen hinh dang 
khi bao quan, mat vien phai kho nhan. Vien cat doi ra phai thay dtfdc cau 
true ben trong dong nhat.
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-  Khoi ltfdng trung binh: Lay 10 vien trong moi lo san xuat, tinh 
kho'i ltfdng trung binh. Kho'i ltfdng trung binh nay khong vtfdt qua hoac 
thap hdn 10% khoi ltfdng ghi trong cong thtfc. Diem nay khong ap dung 
cho vien co bao ngoai.

-  Thdi gian ra: Tien hanh nhtf vdi vien nen, vien phai tan ra trong vong 
mot gid.

1.2. Doi vdi thuoc hoan i

DDVN I, tap 2 quy dinh:
Vdi hoan mem:

-  Cam quan: Hoan hinh cau, gitf nguyen hinh dang khi bao quan, 
the chat mem, co mui vi cua dtfdc lieu pha che, mau den nhanh.

-  Do dong nhdt: Dung dao cat doi hoan, quan sat mat cat bang kinh 
lup hoac mat thudng, mat cat cua hoan phai dong mau, nhan, min.

-  Do dm: 11 - 15%.
Vdi hoan cting:

-  Cam quan: Hoan hinh cau, gitf nguyen hinh dang khi bao quan, co 
mui vi cua dtfdc lieu pha che.

-  Do dong nhdt: Dung dao cat doi hoan, quan sat bang mat thtfdng hay 
kfnh lup: Mat cat cua hoan phai dong mau, khong dtfdc cho dam, cho nhat.

-  Do dm: 6 - 10%.

2. Dong goi - Bao quan

Vien tron sau khi bao che xong, dtfdc say kho, dong goi kin, bao quan 
d cho kho mat, tranh am.

Thuoc hoan dtfdc bao che ttf bot dtfdc lieu, cao dtfoc lieu, de hut am 
va bi nam moc, nhat la vdi hoan mem vi hoan mem ham ltfdng ntfdc con 
lai trong vien ttfdng doi cao. Ngay xtfa, hoan mem thtfdng dtfdc dtfng trong 
vo sap han kfn, cach ly vdi moi trtfdng ben ngoai do do bao quan dtfdc kha 
lau. Neu khong dtfng vo sap thi boc ttfng vien trong giay bong kfnh roi 
dong vao lo hay olig thuy tinh hinh tru, xi sap kfn. Hien nay, ngtfdi ta hay 
dung vo nhtfa thay cho vo sap.

IV- MOT SO THI DU• •

1. Vien tron Terpin - Codein

Terpin hydrat 0,05
Codein Mot centigam.
Ta dtfdc vd 1 vien.
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Trong vien co codein la dUdc chat doc, co the cho them ta dUdc mau 
(nhu do carmin) de kiem tra sU phan tan cua dtfdc chat. Terpin hydrat la 
dUOc chat sO nUdc, trOn, kho nghien min va kho ket dinh, v\en kho tham 
nUdc, do do phai dung lUdng ta duoc dinh va ra thich hdp. LUdng ta dUdc 
don dung tuy thuoc vao khoi lUdng cua vien (neu khong co quy dinh cu 
the thi co the che vien tti 0,1 - 0,3g).

Sau khi liia chon dUOc ta dUdc, xay dung xong cong thtic lam vien thi 
tien hanh tron bot kep, tao khoi am va chia vien theo ky thuat chung va 
ao vien vdi mot It bot talc.

Hien nay vien terpin - codein thudng dUdc che dudi dang vien nen 
(vien Terpicod).

2. Rp. Stricnin sulfat Mot miligam.

Natri cacodylat 0,02g.
Gaiacol 0,05.
Ta dUdc vd 1 vien 
M.f.pil. D.t.d N°X

Trong vien co stricnin sulfat la dUdc chat doc A, de tien pha che, ngUdi 
ta thudng dung bot nong do, trong do da co lactose lam ta dUOc don. Gaiacol 
la chat long sd nUdc, de bay hdi, kho tron deu vao khoi bot. Do do phai dung 
ta duoc hut va giup phan tan gaiacol (calci carbonat, gom arabic).

Sau khi lua chon dude ta dUdc thi tron bot kep, tao khoi deo va chia 
vien theo ky thuat chung. Ao vien v6i mot It bot talc.

3. Hoan dieu kinh

Hudng phu 240g.
* ~ 
Ich mau 160g.
Ngai ctiu 160g.
Bach dong nti 120g.
Tran bi 180g.
Mai miJc 80g.
Ta dUdc vd.

Ich mau, ngai ctiu rtia sach, cit doan, cho vao noi chiet, nen chat, 
them nUdc cho ngap dUdc lieu, chiet trong 2 gid, gan dich chiet, co thanh 
cao long 1/1 de boi vien.

Cac dUdc lieu khac, sao tam che bien theo quy dinh, nghien thanh 
bot min, tron deu.
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Gay nhan ttf bot thuoc roi boi vien v6i cao long theo ky thuat chung 
(che vien co dudng kfnh khoang 4mm). Ao vien bing than hoat va danh 
bong v6i parafin.

4. Hoan luc vi (DDVN II)

Hoai sdn 96g.

Ddn bi 71g.
Phuc linh 71g.
Sdn thu 96g.

Thuc dia H5g.
Trach ta 71g.
Mat luyen vd lOOOg.

Thuc dia thai mong, tam rtfdu cho mem roi gia that nhuyen. Cac dtfdc 
lieu khac loai bo tap chat, che bien, say kho, nghien thanh bot min. Tron 
thuc dia vdi bot thuoc cho that deu, say kho, nghien min. Them mat luyen 
va nhao tron ky thanh khoi deo dong nhat. Chia vien te 12g theo ky thuat 
chung. Dtfng vien trong vo sap, sau do dong vao lo thuy tinh han kin.
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Chtfcfng 11.

THUOC NANG

I. DAI Cl/dNG  

1. Khai niem

Thuoc nang la mot dang thuoc lieu bao gom:
-  Mot vo rong de dtfng thuoc (bang tinh bot hoac gelatin), gan lien 

vdi thuoc va dua vao cd the cung v6i thuoc. Sau khi tan ra giai phong 
thuoc, vo dung dtfdc tieu hoa trong cd the.

-  Mot ddn vi phan lieu cua dtfdc chat da dtfdc bao che dtfdi cac dang 
thfch hdp de dong vao vo (bot, hat, dung dich, vien nen...).

Cd the quan niem thuoc nang la hinh thtfc trinh bay dac biet cua 
nhieu dang bao che khac nhau nhtf: Dung dich, vien nen, coni thuoc...

Thuoc nang chu yeu dung de uong, ngoai ra con dung de dat (nang 
dat trtfc trang, nang dat am dao), hoac de cay dtfdi da.

2. Phan loai

Dtfa theo thanh phan cua vo nang, thuoc nang dtfOc chia thanh hai loai:
2.1. Nang tinh bot (vien nhen):

Thanh phan chu yeu cua vo nang la tinh bot. Cd loai gom 2 ntfa vd 
nang hinh dia giong nhau, gan vdi nhau bdi mep nang (Hinh 11.1.a) trong 
nhtf trtfng con nhen nen goi la vien nhen. Cd loai nip to hdn day long khit 
vao nhau nhtf mot hop kin (Hinh ll.l .b ). Nang tinh bot chu yeu dtfng bot 
thuoc. Do vd nang de hut am, bao ve dtfdc chat khong tot, nang lai to, kho 
nuot nen hien nay it dung.

Hinh 11.1. Cau tao nang tinh bot
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Do tfnh chat cd hoc cua vo nang, nang thuoc dtfdc chia thanh hai 
loai: Nang ctfng va nang mem.

2.2.1. fiang mem: Vo nang mem, deo dai do ngoai gelatin con co mot ty le 
ldn chat hoa deo.

Nang mem do Mothes, mot sinh vien ngtfdi Phap sang che vao nam 
1834 bing phtfdng phap nhung khuon. Sau nam sau do (1840) phtfdng 
phap ep khuon gitfa hai tam kim loai dtfOc phat minh, va den nam 1932 
phtfdng phap nay dtfdc cai tien thanh phtfdng phap ep gitfa hai true quay.

Nang mem cd nhieu hinh dang va dung tfch khac nhau tuy theo 
phudng phap dieu che (Hinh 11.2).

2.2.2. Nang cting: Vd nang ctfng, gom hai ntfa day va nip long khft vao nhau 
(Hinh 11.3). Nang ctfng cd 8 cd, cd dung tfch ttf 0,13-0,36 ml (Bang 11.1).

2.2. Nang gelatin:

A B C  D

Hinh 11.2. Hinh dang cua nang mem. (A: Hinh trdn, kich thtidc: 0,05 - 6ml; 
B: Hinh oval, kich thtidc: 0,05-6,5ml; C: Hinh thuon, kich thtidc: 0,15-25ml;

D: Hinh ong, kich thtidc: 0,15-30ml).

Hinh 11.3. Cau tao cua vo nang cting gelatin 
(1-Mieng nang dtidc vuot thon lai, 2. Khdp scf bo, 3. Khdp chinh)

215



Bang 11.1. Cdc cd vd dung tich cua nang cting

Cd nang 5 4 3 2 1 0 ' 00 000

Dung tich nang 
(ml)

0,13 0,20 0,27 0,37 0,48 0,67 0,95 1,36

Nang ciing do mot dtfdc si ngtfdi Phap Lehuby phat minh vao nam 
1846. Hien nay nang ctfng dtfdc san xuat rong rai bdi nhieu hang san xuat 
vo nang noi tieng nhtf Eli Lily va Parke Davis (My). Cac hang nay chi san 
xuat vo nang, con bao che thuoc dong vao nang la nhiem vu cua cac nha 
bao che.

3. Muc dich dong thuoc vao nang

-  Che dau mui, vi kho chiu cua dtfdc chat, vi du nang dau giun, dau 
ca, chloramphenicol, nang tetracyclin...

-Bao ve dtfdc chat tranh tac dong bat ldi cua ngoai moi nhtf am, anh 
sang.

-  Han che ttfdng ky cua dtfdc chat

-  Khu tru tac dung cua thuoc d ruot, tranh phan huy thuoc bdi dich 
vi (nang bao tan d ruot).

-  Keo dai tac dung cua thuoc: Nang tac dung keo dai (Spansules).

4. Uu nhtfdc diem cua nang thuoc

Uu diem

-  Di nuot do hinh dang thuon, mem (nang mem), be mat trOn bong 
(nang ctfng).

Dieu nay rat co y nghia vdi tre em va ngtfdi cao tuoi.

-  Tien dung: Vi day la dang thuoc phan lieu, dong goi gon, di bao 
quan va van chuyen nen tien dung nhtf vien nen.

-  De san xuat ldn: Hien nay cd nhtfng may dong nang hien dai, nang 
suat cao.

-  Tfnh sinh kha dung cao: Do cong thtfc bao che ddn gian, it stf dung 
ta dtfdc, ft tac dong cua ky thuat bao che (so vdi vien nen, vd nang lai di 
tan ra giai phong dtfdc chat trong dtfdng tieu hoa nen thuoc nang la dang 
thuoc cd sinh kha dung cao.

Nhtfdc diem: Cac dtfdc chat kfch tfng niem mac dtfdng tieu hoa thi 
khong nen dong nang vi sau khi vd nang ra se tap trung nong do thuoc 
cao tai ndi giai phong thuoc (thf du: Natri nitrofurantoin).

216



II. KY THUAT BAO CHE THUOC NANG

1. Nang tinh bot

Thanh phan vo nang 
Tinh bot 20-25%
Ntfdc 70-75%
Glycerin 5-10%
Tinh bot dung de che vo nang thtfdng la hon hdp gom 9 phan tinh bot 

mi, 1 phan tinh bot ngo. Tinh bot dtfdc nhao vdi ntfdc de trtfOng ncl tao gel. 
Glycerin gitf do bong va dai cho vo nang. Ntfdc dtfdc phoi hdp vdi glycerin, 
them ttf ttf tinh bot vao hon hop tren, nhao tron de tao khoi deo dong 
nhat. Cho khoi deo vao can gitfa hai true nong (khoang 70-80°C) thanh 
tam mong, lam chin tinh bot va say kho tam mong. Trai tam tinh bot tren 
khuon, dung ap ltfc ep tam tinh bot vao khuon de tao mang. Dot vo nang, 
loai bo phan tinh bot thtfa, chon bo nhtfng nang hong.

Nang tinh bot da dung ttf lau trong Nganh dtfOc, chu yeu dtfng bot 
thuoc, nhat la nhtfng bot kep co ttfdng ky. Khi dong bot thuoc vao nang co 
the dong thu cong hoac dung thiet bi. Nang tinh bot cd to nhat co the 
dong dtfOc ttf 2-3g thuoc bot.

Nang tinh bot to, kho nuot, khi dung phai ngam trong mieng cho 
nang tham tfdt ntf6c bot roi mdi nuot. Do co nhieu nhtfdc diem nen nang 
tinh bot hien nay ft dung.

2. Nang mem gelatin

2.1. Che dung dich vo nang:

Thanh phan chfnh cua vo nang mem la:
Gelatin 35-45phan 
Chat hoa deo 15-20 phan 
Ntfdc
Chat bao quan 
Chat mau

-  Gelatin de lam nang mem phai la loai dtfdc dung, dat cac chi tieu 
ve gidi han kim loai nang, asen, mtfc do nhiem vi cd. Ngoai ra phai ltfu y 
den do ben gel la hai yeu to" quyet dinh kha nang tao mang cua gelatin. 
Yeu cau ve do ben gel tuy thuoc vao phtfdng phap dieu che. Thf du: V6i 
phtfdng phap nho giot do ben gel cua gelatin khong can cao nhtf phtfdng 
phap ep khuon. Neu do ben gel cao qua nang se kho "clt giot", lam cho 
chat long co the nho hai lan vao vo nang lam vd vo nang. Neu do ben gel
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thap qua, nang "clt giot" sdm qua, dUdc chat chua kip nho vao vo nang. 
Do nhdt cua dung dich gelatin che vo nang cung anh hudng den do cting 
cua vo va cac thong so trong qua trinh bao che (chu yeu doi v6i phUdng 
phap ep khuon). Neu do nhdt thap, vo nang thudng mong, thdi gian say 
kho lau. Neu do nhdt cao qua vo nang day va cting, nhiet do dong nang cao.

-  Chat hoa deo dung cho nang mem co ty le cao hdn trong cong thtic 
cua vo nang cting va mang bao phim. Chat hoa deo thudng dung la 
glycerin, ngoai ra cq  the them chat khac de lam tang do deo dai cua mang 
nhu: Propylen glycol, sorbitol, methylcellulose... Ty le chat hoa deo phu 
thuoc vao thanh phan va ban chat dong nang. Chat dong nang than nu6c, 
ty le hoa deo cao hon chat dong nang than dau.

-  Nu6c trong cong thtic che vo nang chiem ty le 0,7-1,3 phan so vdi 
lUOng gelatin, tuy thuoc vao do nhdt cua gelatin.

De che dung dich vo nang, ngUdi ta hoa tan chat mau, chat bao quan 
va cac chat phu khac vao nU6c. Ngam gelatin vao dung dich nay cho 
trUOng nd hoan toan. Dun nong glycerin, cho gelatin da trUOng nd vao dun 
cach thuy de hoa tan. Loc giti nong de che nang.

2.2. Cong thiic dong nang mem:

Thuoc dong nang mem thudng la cac chat long, dung dich dau, hon 
dich hoac cac bot nhao, doi khi cd the dong ca dang nhu tUOng. Dung moi 
de bao che thuoc dong nang thudng la dau thuc vat, dau khoang, cac chat 
long than nUdc nhu: PEG 400-600, triacetin, polyglyceryl ester, ... 
Propylen glycol va glycerin co the dUOc dung nhung vdi nong do thap (5- 
10%) de tranh hoa tan lam mem vo nang. PH cua dung dich dong nang 
cho phep chi tti 2,5-7,5 vi pH thap qua se lam thuy phangelatin, con pH 
cao qua se lam vo nang cting lai.
2.3. Cdc phtfOng phap bao che nang mem:

2.3.1. PhUOng phap nhung khuon:

La phudng phap dau tien duoc ap dung de che nang mem d qui mo nhd.
Khuon la nhting gia kim loai hinh trai xoan duoc gin tren mot chuoi 

de cam.
Nhieu qua xoan dUOc gan tren mot tam kim loai de tang hieu suat 

che nang (Hinh 11.4).

Hinh 11.4. Khuon, nhung tao vo nang mem
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Dung dich vo nang duoc duy tri 0 trang thai long, (khoang 40-50°C). 
Khuon duoc nhting vao vo- nang trong vai giay, sau do dUOc nhac len va 
quay tron nhe nhang cho vo nang bam deu vao khuon. Co the nhung vai 
ba lan cho den luc vo nang dat do day yeu cau. Sau khi nhung xong, de 
nguoi cho vo nang on dinh roi dua clt dau nang (phfa tiep xuc vdi can) va 
keo nhe nhang vo ra khoi khuon (tranh lam rach mieng nang). Quat gio 
de lam kho vo nang. Vo nang da kho duoc xep vao gia va dong dung dich 
thuoc vao vo bing bOm tiem, buret hoac thiet bi thich hdp. Sau khi dong 
thuoc, nang dUOc han kin bang dung dich gelatin nong.

Qua trinh dieu che nang thuoc bing phudng phap nhung khuon la 
qua trinh tao vo va dong thuoc rieng. Sai so" khoi luong nang tudng doi 
nho (khoang 10-15%), do do co the dong dude cac loai dUdc chat co tac 
dung manh nhu tinh dau giun, vitamin A, D...

2.3.2. Phitcfng phap nho giot:

PhUOng phap nay thuc hien nhd cac may tao nang nho giot cl qui mo 
nho hoac qui mo cong nghiep (Hinh 11.5). Qua trinh tao vo va dong thuoc 
xay ra dong thdi.

Hinh 11.5. Scf do thiet bi tao nang nho giot

Khi che nang, tru6c het dung dich vo nang (2) duy tri 60°C duoc din 
qua dau nho giot de tao ra mot vo rong, do ctia ra cua dau nho giot dung 
dich vo nang duoc chan 6 gitia bdi dau nho giot dung dich dUdc chat(l). 
Ngay luc do, ngUdi ta dieu khien van de cho dung dich dUdc chat nho vao 
vo nang, lam cho nang "cat giot" va vo nang dUdc dong kin. Nang dUdc 
don bing dau parafin lanh (3) (khoang 10°C) se dong rln lai.
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Chon nhiing nang dat yeu cau, tan deu ra, thoi gio lanh (thap hon 
10°C). Riia sach dau parafin bing hon hdp dung moi hiiu cd (con-aceton), 
roi say 6 40-45°C cho bay het dung moi. Kiem tra de loai het nhiing nang 
khong dat yeu cau (nang bi dmh, nang co thanh day qua...).

Trong san xuat ldn, ngtfdi ta dung cac may co nhieu dong nho giot. 
Nang che theo phtfdng phap nho gipt thtfdng dtfng cac dung dich dau nhtf 
dau ca, vitamin tan trong dau. Phtfdng phap thtfdng mlc sai so' khoi ltfdng 
ldn do do khong ap dung cho cac dtfdc chat co tac dung manh. Hon niia 
hieu suat tao nang khong cao nen hien nay it dung.

2.3.3. Phtfdng phap ep khuon:

Dau tien ngtfdi ta che nang thu cong bang cach ep gitfa hai tam kim 
loai da dtfdc tao khuon. Hien nay, dung cac may ep nang co nang suat cao, 
tao ra dtfdc nhieu loai nang co hinh dang, mau sac khac nhau (Hinh 11.6).

Khi che nang, dung dich vo nang chtfa trong binh (1) dtfdc rot thanh 
mot ldp mong sang trong quay da dtfdc lam lanh trtfdc. Gap lanh, gelatin 
dong ctfng thanh mang mong. Mang chuyen len ong co boi dau (4) va dtfa 
vao true tao nang (3) da dtfdc lam nong. True tao nang la hai ong hinh tru 
quay ngtfdc chieu, tren moi true cd khuon mot nika vo nang, doi xtfng nhau. 
Khi hai ntia vo nang tiep xuc nhau, day nang dtfdc han kfn trtfdc, cung luc 
do dtfdc chat (2) dtfdc dong vao nang nhd mot piston phan phoi. Hai true 
khuon tiep tuc quay, nang dtfdc han kfn va cat rdi khoi mang gelatin.

Duoc chat

Hinh 11.6. Sd do thiet bi tao nang ep khuon
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Phtfdng phap ep khuon cho hieu suat cao, phan lieu chfnh xac nhd 
piston phan lieu ttf dong (sai so kho'i ltfdng nang khoang 1-5%). Phtfdng 
phap nay co the tao ra nhieu nang co hinh dang khac nhau, co the co hai 
mau khac nhau tren mot nang (do hai giai geletin dtfdc nhuom mau).

Nang ep khuon co the de dang phan biet vdi nang nho giot hay 
nhung khuon do tren than nang co mot gd nho. Nang ep khuon dtfng dtfdc 
nhieu loai dtfdc chat: Dung dich dau, bot nhao than dau, bot nhao than 
ntfdc... do do hien nay phat trien kha manh.

3. Nang ctfng gelatin

Cung v6i vien nen nang ctfng la dang thuoc dtfdc phat trien nhieu 
nhat trong nhtfng nam gan day d qui mo cong nghiep, do ky thuat bao che 
khong phtfc tap nhtf vien nen.

3.1. Chi' tao vo nang:

Thanh phan cua vo nang ctfng bao gom:
-Gelatin: Gelatin dung bao che vo nang ctfng la loai co do ben gel 

ttfdng doi cao: 150-280g (dung dich 6,66% vdi 10°C); do nhdt 30-60 mps 
(dung dich 6,66% d 60°C).

-  Chat mau, chat can quang (titan dioxid)
-  Chat bao quan: Cac paraben
-  Ntfdc: Dung dich che vd nang cd ham ltfdng ntfdc 30-40%.
Khi dieu che, dau tien gelatin dtfdc ngam ntfdc cho trtfdng nd, dun 

cach thuy de hoa tan, dong thdi hoa tan cac chat phu. Loc, duy tri 50°C de 
nhung khuon. Khuon la nhtfng que bang thep khong gi hinh tru cd dtfdng 
kfnh thay doi theo cd nang. Bdi trdn khuon bing dau thtfc vat hay dau 
parafin, gitf d nhiet do khoang 22°C trtfdc khi nhung vao dung dich gelatin. 
Thdi gian nhung khuon khoang 10 giay, nhac khuon len theo cach quay ttf 
ttf de gelatin bam deu tren khuon. Dtfa khuon say gid nong 30-35°C, thao 
vd nang ra khoi khuon, clt theo kfch thtfdc qui dinh, cd the in chfi, lip  
nip vdi day, dong goi. Thtfdng qua trinh che tao vd nang dtfdc lam ttf dong 
tren mot thiet bi lien hoan.

3.2. Dong thuoc vao nang:

Nang ctfng dung de dtfng bot thuoc, com thuoc, pellet, bot nhao, vien nen...
De dong thuoc vao nang, trtfdc het phai chon cd nang cho phu hdp vdi 

ltfdng dtfdc chat can dong. Xac dinh cd nang cd the stf dung cong thtfc:
Khoi ltfdng thuoc dong nang = Ty trong bieu kien x Dung dich nang
Cach xac dinh ty trong bieu kien ddn gian nhat la can mot ltfdng bot 

nhat dinh, chuyen vao ong dong, gd nhe nhang cho den the tfch khong 
thay doi rdi tfnh theo cong thtfc dbk=m/v. Sau khi biet ty trong bieu kien
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co the chon cd nang theo bieu do tinh sin hoac tinh tiep dung tich bieu 
kien cua chat dong nang: Vbk=M/dbk, roi chon cd nang thich hdp.

Thi du: Chon cd nang de dong 500mg bot thuoc co ty trong 0,8g/ml.
500mg bot thuoc nay chiem dung tfch la:

0,5
Vbk = —  = 0,63 (ml)

0,8

Dung tfch nay gan vdi nang so 0 (co dung tfch 0,67ml). Vay chon 
nang so" 0. Ltfdng ta dtfdc can them vao de dong day nang la 0,67 - 0,63 =
0,4ml. Chon ta dtfdc don dtfa vao, xac dinh ty trong cua ta dtfdc don, ttf do 
suy ra kho’i ItfOng ta dtfdc don.

Doi vdi bot thuoc dong vao nang can cho them cac ta dtfdc sau:
-  Ta dtfdc trdn: De dieu hoa stf chay, giup cho bot hoac hat chay deu 

vao nang nhim dam bao stf dong nhat ve khoi ltfdng va ham ltfdng dtfdc 
chat. Ta dtfdc trdn hay dung nhtf: Magnesi stearat, calci stearat, Aerosil... 
v6i ty le 0,5 -1%. Thoi gian tron ta dtfdc trOn vdi bot thuoc cung can phai 
xac dinh cu the cho ttfng loai bot thuoc de phat huy hieu qua cua ta dtfdc.

-  Ta dtfdc don: Dung trong trtfdng hdp lieu hoat chat thap khong 
chiem het dung tich nang. Cung co nhtfng trtfdng hop bot dtfdc chat trOn 
chay kem, phai cho them ta dtfdc pha loang trOn chay tot nhtf tinh bot 
bien tfnh, lactose phun say...

-  Doi khi de tang kha nang tham tfdt khoi bot trong dich tieu hoa ngtfdi ta 
co the cho them vao cong thtfc mot ty le chat dien hoat vf du: Natri lauryl sunfat.

Mot so" bot thuoc kho trdn chay khi dong nang phai tao hat. Hien nay 
nhieu loai hat bao tan d ruot cung dtfdc dong vao nang ctfng. Sau khi 
uong, vo nang ra ra tai da day giai phong hat. Cac hat nay di qua ruot 
giai phong dtfdc chat dong deu va chac chan hon khi bao ttf vien nen, nhat 
la vdi nhtfng dtfdc chat chi hap thu d mot vung toi tfu nhat dinh trong ruot 
non. Ngoai ra, nhieu loai hat, vi nang, pellet, vien nen mini (dtfdng kfnh 
3mm) bao che tac dung keo dai cung dtfdc dong vao nang. Khi tao hat hay 
vien nen dong nang, can chu y den ta dtfdc ra de dam bao stf giai phong 
dtfdc chat.

Qui trinh dong thuoc vao nang co 3 giai doan:
-  Md vd nang
-  Dong thuoc vao than nang
-  Dong nip nang
Viec md vd nang co the thtfc hien bing tay d cac thiet bi thu cong hoac 

md bing chan khong doi vdi cac thiet bi ttf dong hoac ban ttf dong. Do hai 
ntia vd nang dtfdc lip vdi nhau bing khdp sd bo nen dung chan khong co the 
mci ra dtfdc. Sau khi md, hai phan nip va than dtfdc phan rieng. Phan than
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nang nam tren ban dong nang hay mam quay cua thiet bi de dong thuoc 
vao. Neu dong thu cong thi bot thuoc dtfdc do len ban dong nang, dung dung 
cu gat day vao than nang. Trong cong nghiep co nhieu phtfdng phap dong 
thuoc vao nang phu thuoc vao loai thiet bi dong nang. Co the chia thanh hai 
phtfdng phap chinh: Phtfdng phap dong theo the tich va phtfdng phap phan 
lieu bing piston.

+ Phtfdng phap dong theo the tich: Bot thuoc dtfdc phan phoi qua 
pheu, trong khi mam dtfng than nang quay. Bot chay qua ph§u v6i toe do 
khong doi, ltfdng bot dong vao nang nhieu hay it phu thuoc vao toe do quay 
cua mam. Mam quay nhanh khoi ltfdng bot dong giam va ngtfdc lai. Trong 
phtfdng phap nay bot dong nang phai trdn chay tot de dam bao dong deu ve 
khoi ltfdng.

+ Phtfdng phap dong bing piston: Viec phan phoi thuoc vao cac nang 
nhd mot piston phan lieu (Hinh 11.7). Khi piston elm vao thung bot, nen sd 
bo khoi bot thanh "thoi" roi tha vao than nang. Ltfdng bot dong vao moi 
nang dtfdc tinh toan khong giong nhtf phtfdng phap dong theo the tich ma 
phai tinh dtfa vao ap ltfc nen cua piston, the tich buong piston, kha nang 
chiu nen cua khoi bot. Ngoai ra, cung phai dtfa them ta dtfdc trdn de "thoi" 
bot co the day ra khoi piston, rdi vao nang mot cach de dang.

Sau khi dong thuoc, nap nang dtfdc lap vao than nang bing kh6p 
chinh. Co the dung ap ltfc khong khi de dong nip nang. Nang sau do dtfdc 
lam sach bot, danh bong va dong goi.
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Hinh 11.7. Nguyen tac dong nang bang piston
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SKD cua nang thuoc trtfdc het phu thuoc vao viec ra cua vo nang 
trong dtfdng tieu hoa. Do cau tao chu yeu la gelatin nen vo nang ra rat 
nhanh trong dich vi. Chi sau khi uong 1-5 phut vo nang gelatin cting hoac 
mem deu ra trong da day, thtfdng la thung d hai dau nang. pH dich vi 
cang thap, vo nang ra cang nhanh. Nang bao quan lau, vo nang lao hoa 
thdi gian ra keo dai hon nang mdi dieu che.

4.1. Sinh kha duhg cua nang citng:

-Nang cting chu yeu chiia bot hoac hat do do SKD phu thuoc kich 
thtfdc tieu phan dtfOc chat nhat la cac dtfOc chat it tan trong ntfdc. Giam 
kich thu6c tieu phan thtfdng lam tang toe do hoa tan do tang dien tich be 
mat tiep xuc gitia dtfOc chat vdi moi trUOng hoa tan. Tuy nhien neu bot 
duoc phan chia qua min thudng co xu hudng ket tu lai lam cho khoi bot 
kho tham nUdc.

-  Cac ta dtfOc don vdi khoi ltfdng ldn cd anh hudng dang ke den kha 
nang tham cua khoi bot trong moi trUdng hoa tan. Thudng vdi dUOc chat 
so nUdc cac ta dtfOc don than ntfdc nhtf tinh bot bien tfnh, lactose... cd the 
cai thien tinh tham cua dtfOc chat. NgUOc lai vdi cac dtfdc chat de tan, cac 
ta dtfdc ft tan nhu calci phosphat cd tac dung dieu hoa stf hoa tan va hap 
thu dtfdc chat. Vi du: Phenytoin dong nang vdi ta dtfdc don lactose cd the 
dat nong do trong huyet tUdng cao hon 4-5 lan so vdi dung ta dtfdc don 
calci phosphat.

Cac ta dtfdc trOn dua vao cong thtfc de lam tang kha nang trdn chay 
cua khoi bot cung cd anh hudng den kha nang tham nUdc cua khoi bot vi 
da so" cac ta dtfdc trdn deu sd nUdc.

-  Ngoai ra, do xop cua khoi bot do sii dung cac may dong nang cd 
mtfc do len chat khoi bot khac nhau cung anh hudng den SKD cua nang 
thuoc. Ngtfdi ta thtfdng khac phuc bang cach dtfa them vao cong thtfc cac 
chat gay tham, chat dien hoat vdi ty le 0,1-0,5%.

Vdi hat hay vien nen dong nang SKD phu thuoc vao ta dUdc ra, ta 
dtfdc don, ta dtfdc dfnh dung khi xat hat (xem SKD vien nen).

4.2. SKD cua nang mem:

-  Nang mem chtfa cac dtfdc chat than ntfdc hoa tan hay phan tan 
trong chat dan than ntfdc nhtf PEG, dtfdc chat de tron deu vdi dich vi, d§ 
giai phong va hoa tan. Neu dtfdc chat tan trong acid thi SKD dat cao do 
dtfdc chat hoa tan ngay tai moi trtfdng acid cua dich vi. Neu dtfdc chat 
khong tan trong acid thi dau tien se tua lai trong da day dudi dang hon 
dich min, nhtfng sau do do be mat tiep xuc gitfa tieu phan va moi trtfdng 
hoa tan ldn nen cung nhanh chong dtfdc hoa tan va hap thu.

4. Sinh kha dung cua nang thuoc
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-  Neu dtfdc chat la dau, hoa tan hay phan tan trong dau du6i dang nhu 
tUdng, viec hap thu mot phan co the xay ra trtfc tiep trong ong tieu hoa qua 
he bach huyet. Con da phan thi phai co thdi gian chuyen ttf pha dau sang 
pha nude cua dich tieu hoa. Thdi gian nay phu thuoc do nh6t cua dau, chat 
nhu hoa hay gay tham trong dang bao che, men va muoi mat trong dich vi 
va dich ruot. Noi chung be mat tiep xuc gitfa hai pha la 16n nen qua trinh 
hoa tan nhanh, do do nang mem thtfdng co sinh kha dung cao.

III. TIEU CHUAN CHAT LlTdNG THUOC NANG

Theo tieu chuan DDVN II tap 3, thuoc nang dtfdc danh gia ve cac chi 
tieu sau:

1. Do dong deu ve ham ltfdng

Ap dung vdi nang co ham ltfdng dtfdc chat nho hdn 2mg hoac nho hdn 
2% trong mot nang.

Cach thtf nhtf sau: Lay 10 nang bat ky, dinh ItfOng hoat chat. Thuoc dat 
yeu cau neu khong qua mot nang nlm ngoai gidi han 85-115%. Khong co 
nang nao nlm ngoai gidi han 75-125%. Neu co 2-3 nang nlm ngoai gidi han 
85-115% va khong co nang nao d ngoai gi6i han 75-125% thi thti lai vdi 20 
nang khac. Neu khong co qua 3 nang trong 30 nang d ngoai gidi han 85-115% 
va khong co nang nao ngoai gidi han 75-125% thi mau thti dat yeu cau.

2. Do dong deu ve khoi ltfdng

Thti vdi 20 nang. Can tting nang. Doi v6i nang cting, thao nap nang do 
het thuoc ra, lau sach vo nang. Doi v6i nang mem, cat md nang, rtia vo nang 
bing dung moi thich hdp, bay hdi dung moi. Can tting vo nang. Tinh ra khoi 
ltfdng thuoc trong moi nang. Khong dtfdc qua hai nang vtfdt gidi han sau:

Khoi ltfdng trung binh vien gidi han
<300mg ±10%
>300mg ±7%

3. Do ra

Thti nhtf doi vdi vien nen
Nang ctfng va nang mem phai ra trong vong 30 phut.
Nang tan trong ruot sau khi khang dich vi 2 gid phai ra trong dich 

ruot trong vong 60 phut.

4. Trac nghiem hoa tan

V6i cac nang thuoc chtia dtfdc chat it tan, Dtfdc dien mot so" ntfdc con 
qui dinh thtf do hoa tan nhtf doi vdi vien nen.
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IV. MOT SO THI DU VE THUOC NANG• •

1. Nang tetracyclin hydroclorid 250mg (DDVNII tap 3, Tr 199) 
(250000UI), 500mg (500000UI)

Tetracyclin hydroclorid 
Ta duoc vila du
Bot tetracyclin co ty trong tUOng do’i 16n va trOn chay tot nen co the 

dong vao nang cting bang phUOng phap dong theo the tich.
Ta duoc don co the dung la: Tinh bot mi, Avicel, lactose,...
Ta duoc tron: Magnesi stearat.

2. Nang Polygynax

Thanh phan:
Neomycin sunfat 350000 UI 
Polymycin sunfat 35000 UI 
Nystatin 100000 UI 
Ta duoc vtia du
Day la dang thuoc nang mem dung de dat phu khoa. Duoc chat duoc 

bao che dang hon dich trong dau thuc vat hydrogen hoa, sau do dong 
vao nang theo phudng phap ep khuon.

3. Nang Vitamin A

Vitamin A 25000UI 
Ta duoc vtia du
Vitamin A co the dong trUc tiep hoac 

vat hoac dau thuc vat hydrogen hoa. Dong 
nho giot hoac ep khuon.

duoc hoa tan trong dau thuc 
nang mem theo phUOng phap
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HE TIEU PHAN VA LIPOSOME

Chiftfng 12

He tieu phan la nhiing che pham bao che trung gian hinh cau (hoac 
gan nhtf hinh cau) co kich thtfdc ttf hang chuc nanomet den hang nghin 
micromet vdi cau true dang cot (matrix) hoac mang bao (recevoir). Khi 
dung, he tieu phan dtfdc dtfa vao cdc dang bao che khac nhau nhtf bot, 
nang ctfng, vien nen, hon dich... de uong, tiem hoac dung ngoai.

Tuy theo kfch thu6c tieu phan, ngUo'i ta chia ra he micro va he nano

I. HE TIEU PHAN MICRO (MICROPARTICLE)

La nhiing tieu phan co kfch thudc tfnh bang micromet, bao gom 
microcapsule (vi nang) va microsphere (vi cau).

Vi nang va vi cau khac nhau ve cau true: Vi cau co cau true dang cot 
dong nhat, con vi nang la he mang bao co nhan va vo rieng biet.

Muc dfch che tao he tieu phan micro trong Nganh dUdc la:
- Han che sU bay hdi cua dUdc chat: Nhu chat thdm, tinh dau...
- Bao ve dUdc chat tranh tac dong cua ngoai mdi: Nhu cac loai 

vitamin, enzym.
- Han che tUdng ky

- Kiem soat su giai phong cua dUdc chat: Bao tan cf ruot, bao tac dung 
keo dai...

- Tang tfnh tham, tang hap thu dUdc chat

1. M icro ca p su le  (vi nang)

Vi nang la he tieu phan co cau true dang mang bao, kich thtfdc tit 
hang chuc den hang nghin micromet, bao gom mot vo bao quanh nhdn dtfdc 
chat ran hay long.

Vi nang dUdc Ung dung rong rai trong nhieu nganh cong nghiep nhu 
giay, hudng lieu, thuoc diet co, thuoc tru: sau, my pham...

Trong Nganh dUdc thUdng dung loai vi nang co kfch thudc tU 50 - 
800mcm.

DUdc chat dUdc bao che du6i dang vi nang rat phong phu (co the la 
tieu phan ran khong tan, la chat long, la dung dich trong nU6c hay trong 
dau...), thUdng chiem tU 10 - 90% khoi lUdng vi nang.
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Nguyen lieu lam vo vi nang cung rat da dang: Thudng la cac polyme 
nhu!: Gom arabic, PVP, dan chat cellulose, Eudragit,... hoac sap, chat beo 
(sap ong, sap Carnauba, acid stearic, alcol beo cao...).

Ve cau true, hinh dang, vi nang co the co 2 loai:
- Loai hinh cau gom 1 nhan dUdc bao bing 1 vo bao lien tuc (Hinh 

12.1a).
- Loai hinh dang khong xac dinh co nhieu nhan (H. 12.1b).

Hinh 12.1. Sd do cau tao vi nang

a. Loai nhdn - vo lien tuc b. Loai nhieu nhdn
Vi nang lan dau tien dUdc bao che bang phudng phap phun say vao 

nam 1930. Cho den nay da co nhieu phudng phap bao che vi nang khac 
nhau dUa tren nguyen ly cd hoc (boi dan), ly - hoa (phun say, boc hdi dung 
moi, dong tu,...) hoac hoa hpc (polyme hoa, ket tua...)

Sau day la mot so" phudng phap hay dung:

1.1. Phtfdng phap bao:

La phudng phap bao che vi nang gan vdi phUdng phap bao thong 
thUdng. Co the bao tti tieu phan du'dc chat ran (bot, tinh the), tu: hat hay tu: 
pellet co kich thudc thfch hdp. Ky thuat bao la ky thuat bao mang mong, 
dUdc tien hanh trong noi bao thong thUdng hoac trong thiet bi tang soi.

Vi nang dieu che bang phUdng phap bao thudng co hinh cau v6i vo 
lien tuc, kfch thu6c kha ldn (500 - 2000mcm). Vo bao do dUdc bao lap di lap 
lai nhieu lan nen kha hoan thien... Do do, vi nang bao che theo phUdng 
phap nay thUdng dUdc dung vdi muc dfch kiem soat giai phong (bao tan d 
ruot, bao keo dai tac dung).

1.2. Phtfdng phap phun say:

V6i dUdc chat r ln  khong tan trong dung dich vo bao, co the tien hanh 
phun say tao vi nang qua cac bu6c:
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- Phan tan tieu phan dtfdc chat vao dung dich vo bao (co the cho them 
chat chong dfnh).

- Phun h6n dich trong thiet bi phun say.
Khi dung moi bay hdi, chat bao se bam len be mat tieu phan tao 

thanh ldp vo bao.
PhUdng phap nay tien hanh ttfdng doi nhanh, tao ra nhieu vi nang 

(mot nhan va nhieu nhan), vo bao khong hoan thien. Kich thtfdc vi nang 
phu thuoc vao kich thtfdc tieu phan dtfdc chat ban dau, nhtfng cung thay 
doi trong pham vi kha rong do stf ket dmh nhan va vi nang. Neu tieu phan 
dtfdc chat to va dung dich vonang co do nhdt cao thi hay gay tac vdi phun.

Vdi dtfdc chat de tan trong d iu  (tinh dau, chat thdm, chat mau, 
vitamin tan trong dau...) co the tao vi nang qua cac btfdc:

- Hoa tan nhan trong dau thtfc vat Qiay dung moi htfu cd)
- Nhu hoa dau vao dung dich vo bao than ntfdc tao nhu ttfdng D/N. 

Nguyen lieu bao dong thdi dong vai tro la chat nhu hoa nhtf: Gom arabic, 
gelatin, tinh bot bien tfnh...

- Phun say nhu ttfdng tao vi nang.
Vi nang phun say theo phtfdng phap nay thtfdng co kfch thtfdc ttf 10 - 

30mcm, trong do nhan chi chiem ttf 20 - 30% khoi ltfdng vi nang, vo de tan 
trong ntfdc de giai phong nhan, nhtfng ft on dinh trong qua trinh bao quan.

1.3. Phtfdng phap phun dong tu (spray congealing):

Ap dung trong trtfdng hdp nhan la cac tieu phan dtfdc chat ran khong 
tan trong vo bao la sap hay chat beo. Tien hanh tao vi nang qua cac btfdc:

- Dun chay sap hay chat beo
- Phan tan dtfdc chat vao hon hdp chay, khuay deu.
- Phun hon hdp vao buong khf lanh.
Nguyen lieu lam vo khi gap lanh se dong ran bao lay tieu phan dude chat.
Vi nang dieu che theo phtfdng phap nay ti le dtfdc chat khong cao, khi 

bao quan gap nhiet do cao co the bi chay.

1.4. Phtfdng phap tach pha dong tu (Coacervation - phase separation):

La phtfdng phap bao che vi nang dtfa tren cac nguyen ly hoa - ly, 
thtfdng dtfo’c thtfc hien trong cac noi phan tfng. Phtfdng phap tach pha dong 
tu co pham vi ap dung kha rong: Vo’i ca dtfdc chat khong tan d dang tieu 
phan va cac dtfdc chat long d dang vi nhu ttfdng. Vo bao thtfdng la cac dung 
dich polyme co kha nang dong tu do nhieu nguyen nhan: Do giam nhiet do, 
do ttfdng ky, do hoa muoi, do thay doi dung moi.
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Dieu che vi nang theo phtfdng phap tach dong tu thtfdng dien ra
qua 3 budc:

- Tao 3 thanh phan khong tron lln gom nhan, vo bao va moi trUdng 
phan tan.

- Dong tu chat bao tao thanh lcip vo bao quanh nhan.
- Lam ctfng vo bao, thu hoi vi nang.

1.5. Polyme hod lien pha:

La phudng phap dieu che vi nang bang phan tfng hoa hoc gitfa 2 
monome tao thanh vo polyme tren be mat nhan trong moi trtfdng phan tfng.

V6i dtfdc chat long than dau, qua trinh vi nang hoa qua cac budc:
- Hoa tan monome than dau (nhu isocyanat) vao dtfdc cha't long
- Nhu hoa dung dich tren vao pha nUdc nhd chat dien hoat.
- Hoa tan monome than ntfdc (nhtf methylen diamin) vao pha ngoai. 

Hai monome se phan tfng vdi nhau tao thanh polyme (polyure) tren be mat 
giot nhu tUdng hinh thanh vi nang.

Tren thtfc te con co nhieu phUdng phap bao che vi nang khac nhtf 
phtfdng phap li tam, phtfdng phap tinh dien... Moi mot phtfdng phap tao 
ra 1 loai vi nang nhat dinh va se dtfdc trinh bay ky trong cac tai lieu 
chuyen sau.

2. Microsphere (vi cau)

Vi cau la he tieu phan co kich thitdc giong vdi vi nang, nhtfng co cau 
true mot khoi dong nhat dang cot.

Tren thtfc te stf phan biet gitfa vi nang va vi cau chi la ttfdng doi, nhat 
la vdi vi nang co nhieu nhan. Ve cau true vi cau giong vdi pellet, cho nen 
doi khi con dtfdc goi la micropellet.

Phtfdng phap bao che vi cau tuy thuoc vao chat mang, chu yeu dtfa 
vao ky thuat vi nhu ttfdng.

Chat mang la cdc loai sap (Carnauba, alcol cetylic, dau hydrogen hoa...)
Qua trinh dieu che trai qua 3 btfdc:
- Dun chay chat mang: Hoa tan hay phan tan dtfdc chat vao chat mang
- Nhu hoa hon hdp chat mang - dtfdc chat vao pha ntfdc (ntfdc cat, PEG 

long...)
- Dong ran vi cau bang cach cho them pha ngoai d nhiet do thap, loc, 

rtfa, lam kho vi cau va chon loai vi cau co kich thtfdc thich hdp.
- Chat mang la polyeste (acid polylactic, acid poly glycolic...): Tien 

hanh dieu che vi cau bang phUdng phap boc hdi dung moi:
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- Hoa tan dtfdc chat va chat mang vao mot dung moi htf u cd thfch hdp.
- Nhu hoa pha dau vao pha ntfdc nhd cac chat nhu hoa (thtfdng dung 

chat dien hoat).
- Boc hdi dung moi htfu cd bang cach khuay tron lien tuc trong thdi 

gian dai, vi cau se hinh thanh va dtfdc loc rtfa lam kho nhtf tren.

- Chat mang la albumin: Albumin co tfu diem la co the mang dtfdc 
ham ltfdng dtfdc chat kha 16n, nhat la vdi dtfdc chat tan trong ntfcic. Vi cau 
dtfdc dieu che bang cach bien tfnh albumin (do nhiet hoac do tac nhan hoa 
hoc) qua cac btfdc:

+ Hoa tan albumin va dtfdc chat vao ntfdc

+ Nhu hoa pha ntfdc vao dau thtfc vat tao nhu ttfdng N/D

+ Dong von albumin bang cach dun nong (100 - 170°C) hoac cho them 
glutaraldehyt hay butadion, loc de thu lay vi cau.

II. HE TIEU PHAN NANO (NANOPARTICLE)

La nhtfng tieu phan cd kfch thtfdc sieu nho, dtfdc tfnh bang nanomet, 
bao gom nanocapsules (sieu vi nang) va nanosphere (sieu vi cau).

He tieu phan nano la he sieu nho thtfdng dtfdc dung vdi muc dfch dtfa 
thuoc tdi dfch.

1. Nanocapsule

Sieu vi nang cd cau tao nhan - vd nhtf vi nang, thtfdng cd kfch thtfdc ttf 
50 - 300nm.

Nguyen lieu tao vo dung trong sieu vi nang thtfdng la cac polyme than 
ntfdc nhtf acrylamid, natri alginat, methyl methacrylat...

Nhieu phtfo'ng phap bao che vi nang ctfng dtfdc dung dieu che sieu vi 
nang: Tach pha dong tu, phun say, boc hdi dung moi... Ngoai ra Birrenbach
- Speiser con mo ta phtfdng phap polyme hoa mixel, qua cac btfdc:

- Hoa tan dtfdc chat trong ntfdc

- Nhu hoa dung dich dtfdc chat vao mot dung moi htfu cd thfch hdp 
nhd chat dien hoat d nong do mixel tdi han, them polyme tao vd vao nhu 
ttfdng.

- Polyme hoa nhd tac nhan vat ly (chieu xa, chieu tia ttf ngoai) hoac 
hoa hoc (xuc tac, dieu chinh pH moi trtfdng...) de tao vd sieu vi nang. Tach 
sieu vi nang bang sieu loc, sieu ly tam hoac tham tfch, rtfa bang dung moi 
thfch hop va lam kho (H.12.2).
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Hinh 12.2. Dieu che sieu vi nang bangphtfdng phap Birrenbach - Speiser

2. Nanosphere

Sieu vi cau co cau true nhtf vi cau, tren thtfc te thtfdng gap loai co kfch 
thtfdc ttf 200 - 500nm

Chat mang hay dung nhat de che sieu vi cau la polyalkyl - cyano - 
acrylat (PACA), mot polyme dtfdc dung nhieu trong y hoc. Sieu vi cau dtfdc 
che bang phtfdng phap polyme hoa ttf dung dich polyme (H.2.3) vdi tac 
nhan polyme hoa thtfdng la pH moi trtfdng:
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Hinh 12.3. Sd do dieu che sieu vi cau I dug phtfdng phap polyme hoa.
(theo Couvi er)
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- Hoa tan dtfdc chat vao ntfdc da co chat dien hoat (thtfdng dung chat 
dien hoat khong ion hoa).

+ Hoa tan ttf ttf polyme vao dung dich ntfdc
+ Dieu chinh pH dung dich ve khoang 2 - 3, polyme se polyme hoa ttf 

ttf d nhiet do thtfdng tao thanh sieu vi cau, trong do dtfdc chat dtfdc gan vao 
chat mang bang cach bi hap phu vao cau true mang ltfdi polyme. Do cd dien 
tich be mat tiep xuc ldn nen cd nhtfng trtfdng hdp sieu vi cau cd the hap 
phu tdi > 90% dtfdc chat cd trong dung dich ntfdc.

Sieu vi cau dieu che theo phtfdng phap nay khong dung den cac tac 
nhan polyme hoa manh (nhtf btfc xa, ttf ngoai) nen tranh dtfdc nguy cd 
phan huy dtfdc chat va khong dung den den dung moi htfu cd nen an toan, 
de thtfc hien.

Ngoai ra cung co the dung albumin dieu che sieu vi cau bang cach 
bien tfnh nhiet nhtf vdi sieu vi nang.

III. LIPOSOME

Liposome la dang dac biet cua vi nang va sieu vi nang gom mot nhan 
ntfdc d gitfa dtfdc bao bpc bdi mot vo phospholipid gom mot hay nhieu ldp 
dong tam cd kich thtfdc thay doi ttf hang chuc nanomet den hang chuc 
micromet.

Phospho

lipid

Hinh 12.4. Sc? do cau tao liposome

- Thuat ngtf liposome xuat phat ttf tieng Hy lap: Lipo cd nghia la lipid, 
soma cd nghia la cau true. Tuy theo kich thtfdc, so' ldp phospholipid va 
phtfdng phap dieu che, ngtfdi ta chia liposome thanh cac loai.

- Liposome 1 ldp (unilamellar vesicles): Vo chi cd mot ldp phospholipid 
(H. 12.4). Tuy theo klch thtfdc ma cd 2 loai:

+ Loai nho: SUV (Small Unilamellar Vesicle): Cd dtfdng kfnh ttf 
khoang 20 - 50nm.
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+ Loai to: LUV (Large Unimellar Vesicle): Co dtfdng kinh ttf khoang 
200 - lOOOnm

- Liposome nhieu 16p: MLV (Multilamellar Vesicle). Cau tao gom 
nhieu 16p lipid va nhieu ngan ntfdc dong true dtfdng kinh ttf 0,4 - 3,5mcm 
(Hinh 12.5).

- Liposome thu dtfdc do hoc hdi pha dao: REV (Reverce phase 
Evaporation Vesicle): Cau tao nhtf LUV thu dtfdc khi boc hdi dtfdi ap suat 
giam nhu ttfdng N/D (Bang 12.1).

B

Hinh 12.5. Liposome 1 ldp (A) vd Liposome nhieu ldp (B)

Bang 12.1. Phan loai liposome

MLV SUV LUV/REV

Dudng kmh (nm) 400 - 3500 20 - 50 200 - 1000

Dung tfch nu6c (mcl/mg) 4,1 0,5 13,7

% DC lien ket 5 - 15 0,5 - 1 35 - 65

Liposome da dtfdc dua vao mot so kem my pham bao ve da, thuoc 
phun mu, thuoc tiem chtfa ung thtf theo btf6ng dtfa thuoc t6i dich.

Nguyen lieu chinh de dieu che liposome la phosphatydyl, bao gom 
cac loai:

- Phospholipid ttf nhien nhtf phosphatydyl cholin, phosphatydyl serin 
L, y - 1 phosphatydyl cholin dilauryl...

Phospholipid tong hdp nhtf phosphatydyl (i.iositol, dipalmoyl 
phosphatydyl cholin, distearoyl phosphatidyl cholin...)

- Cac loai p hospholipid khac nhtf sphigomyelin...
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- Cholesterol va din chat dtfdc them vao phospholipid de lam tang do 
ctfng va tmh tham cua liposome, thtfdng phoi hdp d ty le 20 - 30% trong 
thanh phan cua mang liposome.

Ngoai ra con dung dich cac chat tich dien, tao ra ltfc day tinh dien 
gitfa cac ldp vo cua liposome de lam tang dung tich cua khoang ntfdc, do do 
lam cho liposome tich dien am nhtf acid phosphatidic, dicetyl phosphat,... 
chat tfch dien dtfdng nhtf stearylamin.

Liposome dtfdc dieu che bang cac phtfdng phap sau:

1. Dieu che liposome bang phtfdng phap Bangham

Do Bangham dUa ra ttf nam 1965: Hoa phospholipid va cac thanh 
phan tao vo liposome vao dung moi htfu cd (chloroform, methanol...). Boc 
hdi dung moi dudi ap suat giam trong binh cat quay, phospholipid se tao 
thanh mang mong bam len thanh binh cat. Them dung dich ntfdc cd he 
dem (nhtf he dem phosphat pH 7.0 - 7.4), vtfa cho vtfa lac de phospholipid 
hydrat hoa tao thanh liposome (H 12.6).

Phospho ,

Hinh 12.6. Cd che hinh thanh liposome theo phiicfng phap Bangham

Dtfoc chat dtfdc phoi hdp vao liposome trong qua trinh dieu che: Dtfdc 
chat than ntfdc thi hoa vao dung dich ntfdc, dtfdc chat than dau cho vao 
dung dich phospholipid. Nhtf vay, trong liposome, dtfdc chat tan trong ntfdc 
se n&m trong cac khoang ntfdc, con dtfdc chat tan trong dau thi nam trong
cac ldp vo.

Phtfdng phap nay thu dtfdc liposome nhieu ldp, cd kich thtfdc khong 
dong nhat (ttf khoang 50 - lOOOnm). Neu tiep tuc xtf ly vdi sieu am (d tan 
so 20KHz trong 3 - 5 phut) co the thu dtfdc cac liposome cd kfch thtfdc dong 
nhat hdn.

235



Con xtf ly nhtf vay trong nhieu gid thi thu dtfdc liposome nho mot ldp. 
Tuy nhien sieu am co the lam bien tfnh mot phan dtfdc chat va 
phospholipid.

Ngoai ra khi tien hanh sic ky tren gel sephadex hoac sieu li tam de 
tach liposome nhieu 16p, ngtfdi ta cung thu dtfdc liposome nho 1 16p.

2. Dieu che liposortie bang phtfdng phap Batzri va Korn

Hoa tan phospholipid va cac thanh phan tao mang vao ethanol. Bdm 
nhanh dung dich ethanol vao dung dich kali clorid 0,1 - 0,2M. Do thay doi 
dung moi, se tao thanh cac SUV co kich thtfdc khoang 25nm. Sieu loc de 
loai ethanol va tinh che liposome.

Phtfdng phap nay ddn gian, de thtfc hien, tranh dtfdc tac dong cua sieu 
am, liposome thu dtfdc co kfch thtfdc ttfdng doi dong nhat. Tuy nhien, hieu 
suat tao liposome thap.

3. Dieu che liposome bang phtfdng phap Deamer va Bangham

Hoa tan dtfdc chat, dun cach thuy de duy tri nhiet do d khoang 55 - 
65°C. Hoa tan cac thanh phan tao mang liposome vao ether. Bdm ttf ttf 
dung dich ether vao dung dich ntfdc ttf phfa day. Khi tiep xuc vdi pha ntfdc, 
ether se boc hdi tao thanh liposome to 1 ldp, co kfch thtfdc ttf 200 - lOOOnm.

Phtfdng phap nay tien hanh nhanh, nhtfng hieu suat tao liposome 
thap, dude chat phai tiep xuc vdi nhiet va dung moi, co the anh htfdng den 
do ben.

4. Dieu che liposome bang phtfdng phap boc hdi pha dao

Hoa tan phospholipid trong dung moi htfu cd (ether). Cho them dung 
dich ntfdc roi tac dong bang sieu am de tao nhu ttfdng min N/D. Boc hdi 
ether dtfdi ap suat giam de thu dtfdc cac liposome to 1 ldp hay nhieu ldp 
(H.12.7).
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Hinh 12.7. Cd che tao thanh liposome theo phiidng phap boc hdi pha dao
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Phtfdng phap nay hieu suat tao liposome cao, ap dung dtfdc vdi nhieu 
loai phospholipid, nhtfng dtfdc chat bi tac dong cua nhiet va sieu am, co 
anh htfdng tdi do ben, kho ap dung khi che tao ldn.

5. Danh gia hieu suat che tao liposome

De danh gia hieu suat che tao liposome, ngtfdi ta dung mot so cach 
bieu thi sau:

- % dtfdc chat gan vao liposome: La ty le dtfdc chat lien ket vdi chat 
mang so vdi ltfdng dtfdc chat dem dung trtfdc khi dieu che. Ty le nay thay 
doi rat nhieu theo ban chat chat mang va loai liposome (Bang 12.1).

- Ltfdng dtfdc chat gin vao liposome tren mot ddn vi kho’i ltfdng 
phospholipid, thtfdng bieu thi bing mcl/mcmol. Cach bieu thi nay giup ta 
thay ro hdn dtfdc ham ltfdng dtfdc chat trong che pham bao che.

- Dung tfch ntfdc cua liposome: La dung tfch pha ntfdc tren mot ddn vi 
khoi ltfdng lipid, bieu thi bing mcl/mcmol. Cach bieu thi nay giup hinh 
dung dtfdc kfch thtfdc va loai liposome.

Cac yeu to' anh htfdng den hieu suat che tao liposome trtfdc het phu 
thuoc vao ban chat dtfdc chat.

Vdi dtfdc chat tan trong ntfdc, ltfdng dtfdc chat dtfa vao liposome thay 
doi theo:

- Kieu liposome: liposome to 1 ldp co dung tfch ntfdc ldn nhat, tiep do 
la liposome boc hdi pha dao, liposome nhieu ldp va cuoi cung la liposome 
nho 1 ldp.

- Kha nang tfch dien cua liposome: Be day khoang ngan cach cac ldp 
vo trong MLV thtfdng khong vtfdt qua lOnm. Viec dtfa cac lipid tfch dien 
vao thanh phan vo liposome tao nen ltfc day tinh dien gitfa cac ldp gin 
nhau, co the lam tang dung tfch khoang ntfdc den 50%. Cac chat ion hoa 
(nhtf chat dang trtfdng, chat dien hoat...) anh htfdng den stf tfch dien cua vo 
liposom, se anh htfdng den dung tfch ntfdc, do do den kha nang mang dtfdc 
chat tan trong ntfdc cua liposome.

- Ban chat cua phospholipid: Cac phospholipid co nhiet do chay cao 
(acid beo cao va no) cho hieu suat tao liposome cao va vo ft tham. 
Cholesterol lam tang do ctfng va tang tfnh tham cua vo liposome, do do lam 
giam kha nang ro ri dtfdc chat ra khoi liposome.

Vdi dtfdc chat tan trong dau: Hieu suat gan vao liposome phu thuoc 
vao ty le phospholipid, vao he so D/N cua dtfdc chat, vao nhiet do khi dieu 
che liposome...
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Sau khi dieu che phan dtfdc chat khong dtfdc gin vao liposome co the 
thu hoi dtfdc bing cac phtfdng phap sieu loc, li tam, sic ky tren gel 
sephadex hoac tham tich. Klch thtfdc liposome dtfdc xac dinh dtfdi klnh 
hien vi dien ttf, sac ky gel hoac sieu li tam.

IV. DANH GlA CHAT Ll/dNG HE TIEU PHAN• •

He tieu phan micro da dtfdc dtfa vao Dtfdc dien mot so" ntfdc va da co 
tieu chuan danh gia ro rang. Rieng he nano la nhtfng che pham bao che 
sieu nho, do do viec danh gia chat ltfdng ttfdng doi kho, doi hoi phai co 
nhtfng thiet bi nhat dinh. Nhin chung, co the danh gia chat ltfdng he tieu 
phan nano va liposome qua cac chi tieu chat ltfdng nhtf sau:

- Cam quan: Mo ta hinh dang ket hdp vdi quan sat tinh chat be mat 
va do klch thudc cua tieu phan. Vdi he nano va liposome thudng phai dung 
klnh hien vi hoac kinh hien vi dien ttf quet.

- Xac dinh phan bo" klch thtfdc tieu phan: Dung bo ray nhtf vdi phan 
tlch klch thtfdc hat trong thuoc bot.

- Xac dinh ty trong bieu kien: Dung phtfdng phap g5 den the tfch 
khong doi theo quy dinh chung.

- Xac dinh do xop (vdi vi cau, sieu vi cau): Dung may do do xop thuy 
ngan hoac thiet bi ttfdng tfng, tien hanh theo ky thuat chung.

- Xac dinh ham ltfdng dtfdc chat: Tuy theo tfnh chat dtfdc chat va cau 
true tieu phan de chon phtfdng phap thfch hdp dinh ltfdng dtfdc chat trong 
che" pham.

- Xac dinh toe do va mtfc do hoa tan: Dtfa theo phtfdng phap "Thtf 
nghiem hoa tan" cua Dtfdc dien de tim dieu kien danh gia toe do va mtfc do 
giai phong dtfdc chat cua che" pham.

V. MOT SO THI DU VE HE TIEU PHAN 

1. Microcapsule theophylin

Theophylin 14g
Ethyl cellulose 7g
Aerosil 7g

Cyclohexan 700ml

Hoa tan ethyl cellulose trong cyclohexan d 70°C trong binh hoi ltfu. 
Phan tan theophylin (kfch thtfdc tieu phan < 74mcm) va aerosil vao dung 
dich tren.
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Nang nhiet do len 80°C va quay lien tuc trong 1 gid. Sau do ha nhiet 
do ttf ttf xuong 37°C roi lam lanh den 20°C de lam ctfng vo vi nang.

Gan va loc thu vi nang, rtfa vdi cat va lam kho vi nang.

2. Microsphere diazepam

Diazepam lg
Polilactic acid 20g
Diclo romethan 100ml

Hoa tan dtfdc chat va chat mang trong dichromethan. Phun say tren 
may phun say vdi cac thong so: Nhiet do khi vao ttf 47 - 48°C, nhiet do khi 
ra ttf 31 - 32°C, toe do phun 7ml/phut.

Thu vi cau va lam kho (klch thudc vi cau thu dtfdc nam trong khoang 
2 - 15mcm).

3. Microsphere 5 flurouracil

5 - fluorouracil l,5g

Acid poly lacto - glycolic 3g 
Alcol polyvinyl lOg

Methylen clorid - aceton 8/2 
Nude tinh khiet

vd

Hoa tan acid polylacto - glycolic trong hon hdp dung moi methylen 
clorid - aceton (de dUdc dung dich 8,3%). Phan tan 5 - fluorouracil vao dung 
dich polyme.

Hoa alcol polyvinyl trong nUdc (de dUdc dung dich 10%)

Nhtf hoa pha dau vao pha nUdc va hoc hdi dung moi htfu cd bing cach 
khuay lien tuc trong khoang thdi gian xac dinh 8 - 1 0  phut. Sau do pha loang 
vdi ntfdc de tach vi cau. Gan, loc roi rtfa vdi ntfdc va lam kho vi cau (vi cau thu 
dtfdc co klch thtfdc ttf 15 - 35mcm).

239



TUtfNG KY TRONG BAO CHE

Chtfdng 13.

I. KHAI NIEM

1. Ttfdng tac, ttfdng ky

Trong mot dang thuoc, neu phoi hdp hai hoac nhieu dtfdc chat vdi mot 
hoac nhieu ta dtfdc, d nhtfng dieu kien nhat dinh, neu co stf thay doi ft 
nhieu hoac hoan toan ve tfnh chat vat ly, hoa hoc hoac dtfdc ly lam cho che 
pham khong dat chat ltfdng ve cac mat: Tfnh dong nhat, tfnh vtfng ben, 
giam hoac khong co hieu ltfc dieu tri dtfdc coi la ttfdng ky.

Ttfdng ky thtfdng xay ra trong mot thdi gian ngan, co khi ttfc thi. 
Ttfdng tac thtfdng xay ra cham hdn, ket qua cua ttfdng tac co the trd thanh 
ttfdng ky.

2. Nguyen nhan

- Ngtfdi co y ttfdng ve cong thtfc cho mot dang thuoc chi chu y tdi viec 
phoi hdp nhieu dtfdc chat, nham muc tieu dieu tri ma khong chu y tdi tfnh 
chat ly hoc, hoa hoc cua dtfdc chat, ta dtfdc mot cach day du vi vay co the 
dan tdi ttfdng tac gitfa dtfdc chat vdi ta dtfdc, gitfa cac dtfdc chat hoac gitfa 
cac ta dtfdc vdi nhau.

- Ngtfdi pha che khong theo dung quy trinh san xuat goc va cac quy 
trinh thao tac chuan.

- Sti dung thuoc khong theo dung htfdng din.

3. Ket qua cua ttfdng tac, ttfdng ky

San pham khong dam bao chat ltfdng, cu the la khong dat cac chi tieu: 
Tinh khiet, an toan vd hieu qua.

4. Cac loai ttfdng ky thtfdng gap

- Vat ly
- Hoa hoc

- Dtfdc ly
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II. MOT SO NGUYEN TAC VA BIEN PHAP HAY D l/dC  AP DUNG DE 
KHAC PHUC TtfCfNG KY TRONG BAO CHE

Nguyen tac chung:
Cac bien phap khlc phuc phai khong lam thay doi tac dung dtfdc ly cua 

che pham, trai lai, phai dam bao hieu qua dieu tri nhtf mong muon cua 
ngtfdi ke ddn hoac thiet ke cong thtfc.

Tuy theo ttfng trtfdng hdp cu the, co the van dung cac phtfdng phap 
chung sau day:

- Ltfa chon trinh ttf pha che, phoi hdp cac dtfdc chat cung nhtf ta dtfdc 
mot cach hdp ly nhat.

- Thay doi dtfdc chat hoac chat phu, ta dtfdc, dung moi trong ddn thuoc 
hoac cong thtfc ma cac thanh phan nay la nguyen nhan dan den ttfdng ky.

- Bo bdt mot so thanh phan trong ddn thuoc hoac cong thtfc khong co 
vai trd gi dac biet, lai co the gay ra ttfdng ky, hoac kho khan trong khi pha 
che, san xuat.

- Stf dung them cac chat phu, dung moi, ta dtfdc khong ghi trong ddn 
thuoc, cong thtfc, nham tranh cac ttfdng ky co the xay ra.

- Stf dung cac chat trung gian hoa tan hoac chat lam tang do tan trong 
cac dung dich thuoc khi khong the hoa tan binh thtfdng dtfdc.

- Them cac chat lam tang tmh tham trong trtfdng hdp can chuyen dang 
thuoc sang dang hon dich hoac trong thanh phan hon dich khong co chat 
gay tham.

- Them cac chat nhu hoa trong trtfdng hdp can chuyen dang thuoc ttf 
dung dich sang nhtf ttfdng hoac trong thanh phan cua nhtf ttfdng khong co 
hoac thieu cac chat nhu hoa.

- Them cac chat trd de bao boc, ngan cach cac dtfdc chat ran co the xay 
ra ttfdng ky trong cac dang thuoc bot.

- Them acid hoac kiem de dieu chinh pH cua cac dung dich thuoc nham 
on dinh, han che cac phan tfng thuy phan, oxy hoa khtf co the xay ra ttfdng 
ky. Van de nay thtfdng dtfdc de cap ngay ttf khi thiet ke cong thtfc. Tuy 
nhien, trong qua trinh san xuat van can thiet phai ltfu y vi nguon goc dude 
chat, chat phu va dung moi sii dung khong han da cd ctfng nguon goc va 
dtfdc kiem soat chat che. Mot thay doi nhd ve pH cd the dan den nhieu ttfdng 
tac bat ldi. Cd the thay ro dieu nay khi pha che cac thuoc tiem nhtf: 
Strichnin sulfat, procain, cac vitamin,... cac thuoc nhd mat nhtf: Atropin, 
homatropin, kem sulfat,...
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- Them cac chat chong oxy hoa nham han che phan tfng oxy hoa khi co 
the xay ra lam cho dtfdc chat bi bien chat, che pham giam hoac mat tac 
dung. Chang han nhtf v6i cac thuoc tiem adrenalin, apomorphin, vitamin C, 
cac thuoc nho mkt nhtf sulfacetamid, sulfamethoxypyridazin, dexamethason 
natri phosphat...

- Them cac chat sat khuan va chong nam moc, nham ngan chan qua 
trinh phat trien cua cac vi cd, han che ttfdng ky do nhtfng nhan to mdi phat 
sinh trong qua trinh san xuat, bao quan. Dac biet can chu y tdi cac dang 
thuoc nhtf dung dich uong, siro, dung dich tiem, thuoc nho mtfi, nho mkt, 
kem, gel,...

- Neu trong trtfdng hdp khong the ap dung dtfdc 4 trtfdng hdp khac 
phuc nhtf tren, co the dtfng bien phap pha che, hoac dong goi rieng ttfng 
dtfdc chat gay ttfdng ky, htfdng dan cach dtfng cho dtfng.

- Cuoi ctfng, neu nhtf moi bien phap deu khong khac phuc dtfdc, hoac 
dieu kien san xuat, bao quan khong dam bao rang ttfdng ky da dtfdc giai 
quyet thi can sia chtfa ddn thuoc vdi stf dong y cua ngtfdi ke ddn hoac thay 
doi cong thtfc, thanh phan dang thuoc vdi stf thoa thuan cua ngtfdi, ddn vi 
thiet ke cong thtfc.

III. MOT SO Tl/ONG TAC, TUCfNG KY THl/dNG GAP TRONG BAO CHE
• *  • •

1. Tufafng ky vat ly

1.1. Dang thuoc long:

Bieu hien chung cua dang ttfdng ky nay la hien ttfdng dtfdc chat khong 
hoa tan het hoac ket tua. Co the gap mot so" trtfdng hdp vdi cac nguyen nhan 
khac nhau nhtf sau:

1.1.1. Do pho'i hop dieac chat vdi dung mdi, td diCOc khong phu hop:

+ Phoi hdp cac dtfdc chat it tan hoac thtfc te khong tan vdi dung moi la 
ntfdc, vl du: Tinh dau, menthol, long nao, bromoform, cac sulfamid dang 
acid, cac chat khang khuan nhtf trimethoprim, cac chat chong viem khong 
steroid nhtf phenylbutazol, ketoprofen, ibuprofen, diclofenac, piroxicam...

+ Phoi hdp cac dtfdc chat tan trong dung moi phan ctfc vdi dung moi 
khong phan ctfc, vi du nhtf cac muoi alcaloid vdi dung moi dau...

+ Dtfdc chat tan dtfdc trong dung moi nhtfng nong do dtfdc chat qua cao 
vtfdt qua do tan, chang han nhtf thuoc tiem natri diclofenac, elixir 
paracetamol...

+ Trong thanh phan cd nhieu dtfdc chat tan dtfdc trong dung moi 
nhtfng tong ltfdng chat tan vtfdt qua nong do bao hoa, thtfdng gap trong cac 
ddn potio.
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Ve nguyen tac, co the khlc phuc tUdng ky nhu da noi tcfi b phan cac 
bien phap chung, tuy nhien, tuy tting trUdng hdp cu the, dila tren cd sb ly 
thuyet va thUc te de giai quyet.

- Sii dung h6n hdp dung moi

Vf du:
Dung dich tiem phenobarbital:

Cong thUc:

Natri phenobarbital 10 hoac 20g

Nude cat pha tiemvd 1000 ml
Do tan cua natri phenobarbital trong nU6c la 1:3. Nhu vay, ve mat do 

tan khong co gi trcf ngai. Tuy nhien, can lUu y rang do ban chat hoa hpc, 
natri phenobarbital de bi thuy phan. MUc do thuy phan tuy thuoc vao nong 
do dUdc chat, nhiet do va thdi gian tiet khuan. Co tac gia ghi nhan ring: 
Dung dich tiem natri phenobarbital 10% sau 4 tuan bao quan b 20°C da bi 
thuy phan 7% dUdc chat. Do do, neu dung nUdc cat lam dung moi, se gap 
tUdng ky do phan Ung thuy phan, lam giam hieu lUc dieu tri cua che pham. 
De khac phuc tUdng ky nay, ngUdi ta dUa them vao trong thanh phan cua 
dung moi mot ty le thfch hdp propylen glycol hoac hon hdp propylen glycol 
va alcol ethylic. V6i cac hon hdp dung moi nhu tren, qua trinh thuy phan 
dUdc chat xay ra cham hdn, che pham giii dUdc hieu qua dieu tri trong thcJi 
gian bao quan.

Vf du:

Thuoc tiem natri phenobarbital:

Cong thUc:

Bien phap khac phuc:

Natri phenobarbital 13%

Alcol ethylic 10%

Nu6c cat pha tiem 10%

Propylen glycol vd 100%

pH 8,5 - 10,5

Thuoc nho tai cloramphenicol - dexamethason: 
Thanh phan:

Cloramphenicol 5g

Dexamethason acetat 0,lg

Dung moi vd 100ml

243



Tudng ky vat ly do khong the hoa tan het dildc chat neu nhU chi dung 
dung moi la nU6c tinh khiet, tham chf ngay ca viec sii dung them chat dien 
hoat vdi nong do thap. Bdi vi do tan cua cloramphenicol trong nU6c la 1:400 
va dexamethason acetat gan nhu khong tan trong nU6c. De co the khlc phuc 
dUdc tUdng ky nay va phu hdp v6i dang thuoc dung de nho tai, ngtfdi ta 
dung hon hdp dung moi nhu sau:

Propylen glycol 35ml
Nu6c tinh khiet vd 100ml

Thuoc tiem sulfamethoxazol - trimethoprim:
Thanh phan:

Sulfamethoxazol 20g
Trimethoprim 4g
Chat phu va dung moi vd 100ml

Ca hai dUdc chat trong thanh phan cua thuoc tiem deu rat it tan trong 
nU6c, nong do cao, vi vay, phai co bien phap khlc phuc thich hdp mcii co the 
pha dUdc dung dich tiem chat lUdng on dinh.

Ve tfnh chat, nhan thay: Sulfamethoxazol tan trong 3400 phan nUdc, 
50 phan alcol ethylic, tan tot trong hydroxyd kiem.

Trimethoprim: Rat it tan trong nU6c (0,04%), ft tan trong alcol ethylic, 
tan tot trong alcol benzylic (7,29%), tan ft trong propylen glycol (2,57%) va 
trong glycofurol.

De khlc phuc kho khan nhu tren va de phu hdp vdi dang thuoc tiem, 
co the giai quyet nhu sau:

De hoa tan sulfamethoxazol, ngUdi ta dung dung dich kiem (natri 
hydroxyd) hoac cac kiem amin nhu mono, di hoac tri ethanolamin. Con vdi 
trimethoprim, co the dung hon hdp cac dung moi nhU: Nude cat pha tiem - 
propylen glycol - alcol benzylic hoac nU6c cat pha tiem - glycofurol alcol 
benzylic... v6i ty le thfch hdp.

- Sii dung chat dien hoat lam tang do tan
Vf du:
Dung dich polyvitamin
Thanh phan dung dich uong va tiem:

Retinol (Vit.A) 5 000 UI
Thiamin (Vit-B^ 2 mg
Riboflavin (Vit.B2) l,5mg
Dexpanthenol (Vit.B5) 4 mg
Pyridoxin (Vit.B6) 2 mg
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Nicotinamid (Vit.PP) 10 mg
Acid ascorbic (Vit.C) 50 mg
Ergocalciferol (Vit.D^ 1 000 UI
DL - anpha tocoferol (Vit.E) 2 mg
Chat phu va dung moi vd 2 ml

Co the thay ring se gap kho khan khi pha che, san xuat cac che pham  
tUdng tu nhu tren, bdi vi trong thanh phan bao gom ca cac vitamin tan 
trong nUdc va vitamin tan trong dau, vdi nong do kha cao.

De giai quyet tUOng ky vat ly nay, ngUdi ta co the ap dung cac bien 
phap sau day:

- Dung moi cho vitamin A, D, E: Thudng dung dau vting, dau lac hoac 
dau olive.

- Dung moi cho vitamin B, C, PP: Hon hdp nUdc tinh khiet, glycerin va 
propylen glycol.

- De co the thu dUdc dung dich tan trong nUdc, can dung cac chat lam 
tang do tan cua vitamin tan trong dau va ban than dau trong dung moi 
phan cUc. Cac chat tang do tan hay sU dung la tween 20, tween 80, 
cremophor,... vdi nong do thich hdp.

Ngoai ra, con phai dieu chinh pH bing dung dich kiem hoac acid vo cd 
loang, them cac chat bao quan nhim bao dam tmh ben vting va on dinh cua 
che pham.

- Su dung cac chat lam tang do tan khac

Trong cac chUdng trUdc day da co nhieu vf du ve van de nay, chang han 
nhu' dung kali iodid lam tang do tan cua iod trong dung dich Lugol, natri 
benzoat hoac natri salicylat lam tang do tan cua cafein trong thuoc tiem 
cafein... Co the lay them mot vai vf du thUc tien khac:

Dung dich tiem calci gluconat 10%:

Thanh phan:

Calci gluconat 1000 g

Nude cat pha tiem vd 10 lit
Calci gluconat ft tan trong nUdc (do tan khoang 1/30). Vi vay, de pha 

dUdc dung dich tiem 10%, can phai cho them vao thanh phan chat lam 
tang do tan, hay dung nhat la acid boric, cung co the dung acid lactic

Dung dich tiem haloperidol 0,5%:
Thanh phan:
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Haloperidol 50 g
Nude cat pha tiem vd 10 lit

Haloperidol rat it tan trong nUdc (do tan nho hdn 1/10.000). Vi vay, de 
pha dildc dung dich tiem 0,5%, can phai cho them vao thanh phan chat lam 
tang do tan, tot nhat la acid lactic.

- Them cac chat lam tang tfnh tham trong trUdng hdp can chuyen dang 
thuoc sang dang hdn dich hoac trong thanh phan hon dich khong co chat 
gay tham.

Vf du:
Thuoc tiem hon dich hydrocortison acetat 125 mg I ml

Thanh phan:
Hydrcortison acetat bot sieu min l,25g
Nude cat de pha tiem vd 100ml

Vdi thanh phan nhu tren se khong the dieu che dUdc hon dich tiem dat 
yeu cau chat lUdng, bdi vi hydrocortison acetat sd nUdc. De khac phuc kho 
khan nay, ngUdi ta them vao cong thtic cac chat phu sau day:

- Chat gay tham: Thong thudng hay dung cac chat dien hoat khong ion 
hoa nhu tween 20, tween 80,... vdi nong do thich hdp.

- Chat on dinh: Chu yeu la cac chat keo than nUdc nham lam tang do 
nhdt, lam cho hon dich ben, thudng dung cac dan chat cua cellulose nhU: 
Methyl cellulose, carboxy methyl cellulose,... vdi nong do thfch hdp.

- Thay the mot phan nUdc cat pha tiem bing propylen glycol.
- Them cac chat bao quan thfch hdp v6i nong do nhat dinh, nhUng 

khong gay ra tUdng ky vdi hydrocortison va cac thanh phan khac, thUdng 
dung dan chat cua acid p-amino benzoic nhu nipagin, nipazol.

- Dieu chinh pH cua cac dung dich thuoc nham on dinh, han che cac 
phan Ung thuy phan, oxy hoa khu cd the xay ra tUdng ky. Van de nay 
thudng dUdc de cap ngay tti khi thiet ke cong thtic, tuy nhien trong qua 
trinh san xuat van can thiet phai lUu y vi nguon goc dUdc chat, chat phu va 
dung moi sU dung khong han da cd cung nguon goc va dUdc kiem soat chat 
che. Mot thay doi nho ve pH cd the din den nhieu tUdng tac bat ldi. Cd the 
thay ro dieu nay khi pha che cac thuoc tiem nhU: Strichnin sulfat, procain, 
cac vitamin,... cac thuoc nhd mat nhU: Atropin, homatropin, kem sulfat,...

- Sii dung cac chat chong oxy hoa nhim han che phan Ung oxy hoa khti 
co the xay ra lam cho dUdc chat bi bien chat, che pham giam hoac mat tac 
dung. Chang han nhU vdi cac thuoc tiem adrenalin, apomorphin, vitamin C, 
cac thuoc nhd mat nhu sulfacetamid, sulfamethoxypyridazin, dexamethason 
natri phosphat...
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- Sii dung cac chat sat khuan va chong nam moc, nhim  ngan chan qua 
trinh phat trien cua cac vi cd, han che tUdng ky do nhiing nhan to" mdi phat 
sinh trong qua trinh san xuat, bao quan. Dac biet can chu y tcfi cac dang 
thuoc nhu dung dich uong, siro, dung dich tiem, thuoc nho mui, nho mat, 
kem, gel,...

- Chuyen dang dung dich sang dang hon dich hoac nhu tUdng thuoc
Bien phap nay dUdc ap dung de khac phuc cac tUdng ky vat ly do co 

dUdc chat ran ft hoac khong hoa tan trong dung moi da ghi trong ddn thuoc 
hoac cong thUc, khong the khac phuc bang bien phap nhu tren. Ngoai ra, 
con lUu y rang dUdc chat dung trong ddn hoac cong thUc phai khong thuoc 
bang A hoac B, khong tan trong cac dung moi thong dung.

1.1.2. Do co cdc chat keo bi ngting ket, dong von:

Trong ddn thuoc hoac cong thUc chUa dUdc chat the keo hoac ta dUdc 
keo, neu co cac chat dien giai vdi nong do kha cao se gay tUdng ky, lam dong 
von dUdc chat hoac ta dUdc co ban chat la chat keo. Trong trUdng hdp nay 
can thay the chat dien giai manh bang mot chat phu hoac ta dUdc thfch hdp.

Vf du:
Dung dich nho mat protacgol 3%

Cong thUc:

Protacgol 3g
Dung dich natri clorid 0,9% vd 100ml

Neu dung dung dich natri clorid 0,9% lam dung moi nhu tren se lam 
ket tua protacgol. Co the khdc phuc bing cach dung nUdc cat lam dung 
moi. Trong trUdng hdp can dang trUdng, nen sti dung mot chat khac 
khong dien ly.

1.2. Dang thuoc ran (bot, com, vien nen, vien nang cting):

Chu yeu la tUdng ky vat ly.

Khi co hien tUdng tUdng ky vat ly trong dang thuoic bot, thUdng bieu 
hien rd ret nhat la thuoc tti the ran, kho tdi trd nen am Udt, nhao hoac dong 
banh, chay long. Co the chia ra 3 loai nguyen nhan chfnh dan tdi cac tUdng
ky nay:

1.2.1. Do trong thanh phan cua ddn thuoc hoac cong thtic co cdc dtidc chat 
hao dm manh:

Khi gap thdi tiet khong thuan ldi, nhat la do am cao (qua 60%), trong 
qua trinh san xuat (xay, ray, nghien, tron,...), cac dUdc chat nay se hut nUdc 
tti moi trUdng xung quanh, lam cho ca khoi bot trd nen am Udt, chay long.
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Cac halogenid kiem hoac kiem tho nhtf amoni clorid, amoni bromid, 
calci clorid va calci bromid.

- Cac acid htfu cd gap trong cac bot sui bot nhtf acid citric khan, acid 
tartric khan.

- Mot so muoi nhtf ephedrin sulfat, hioscyamin hydroclorid, 
physostigmin (hydrobromid, hydroclorid va sulfat).

- Cac che pham men.
- Cac loai cao kho.
- Cac che pham dong kho.
- Nhieu khang sinh nhtf: kali penicilin, streptomycin sulfat, 

gentamycin sulfat, neomycin sulfat,...
+ Bien phap khac phuc:
Nguyen tac chung la can tranh hoac han che stf tiep xuc gifia cac dtfdc 

chat hao am. Tren cd sd do, tuy thuoc vao dieu kien cu the ma ltfa chon 
phtfdng phap khic phuc thfch hdp.

9

Chang han nhtf:

- Dung dtfdc chat hoac ta dtfdc co san trong ddn hoac cong thtfc co dac 
tfnh ft hut am de bao cac dtfdc chat de hut am.

- Dung cac ta dtfdc trd, khong ttfdng ky vdi cac thanh phan trong
*> . m I)

ddn hoac cong thtfc de bao cac dtfdc chat de hut am. Vf du: tinh bot kho, 
lactose, magnesi oxyd, magnesi carbonat, kaolin, talc,... Tuy nhien can 
chu y rang ltfdng ta dtfdc trd dung de bao khong nen vtfdt qua ltfdng dtfdc 
chat can bao.

- Thay the mot phan hoac toan bo thanh phan co trong ddn hoac cong 
thtfc co tfnh hut am manh bang cac chat khac co vai tro ttfdng ttf nhtfng ft 
hut am hoac khong hut am.

Vf du: Trong cac thuoc bot sui bot thtfdng dung cap ta dtfdc tao khf C 02 
la acid citric va natri hydrocarbonat. Acid citric khan hut am rat manh, 
ngtfdi ta co the thay the mot phan acid citric bing acid tartric hoac acid 
succinic ft hut am hdn.

Vien nen vitamin Bj 0,01g

Thanh phan:
Thiamin hydrobromid 10kg.

Ta dtfdc vd 1.000.000 vien.
Khoi ltfdng trung binh vien: 0,098 - 0,lg.

Cac dtfdc chat hao am manh hay gap trong thtfc te bao gom:
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Ta dtfdc:
Calci carbonat 
Tinh bot.
Talc
Magnesi stearat

Xat hat tfdt bang ho tinh bot 10%.
Nhan xet: Vitamin ben vting trong moi trtfdng acid vi vay neu dting 

cac ta dtfdc co tfnh kiem nhtf calci carbonat lam ta dtfdc don, magnesi 
stearat lam ta dtfdc trdn thi trong qua trinh xat hat hoac dap vien, bao 
quan, dtfdi tac dung cua ntfdc, hdi am trong khong khf, nhiet,... vitamin Bx 
se giam tac dung nhanh chong.

Mat khac, cung con nhan thay ring thiamin hydrobromid la mot chat 
rat de hut am vi vay gap kho khan trong qua trinh dap vien cung nhu khi 
bao quan, dac biet la nhting ngay thdi tiet am tfdt va nhting dia phtfdng co 
do am cao.

De khdc phuc cac ttfdng ky co the xay ra nhtf tren, ta co the khac phuc 
bang cach thay ca dtfdc chat lan ta dtfdc. Cu the la thay thiamin 
hydrobromid bing thiamin hydroclorid hoac tot hdn ca la thiamin 
mononitrat (chu y tdi he so' quy doi). Thay ta dtfdc don calci carbonat bang 
lactose hoac dicalci phosphat... va thay magnesi stearat bang acid stearic 
hoac aerosil...

- Trong trtfdng hdp khong the khac phuc dtfdc, can chuyen dang thuoc 
bot sang dang thuoc khac thfch hdp hdn nhu dung dich, potio,...

- Trong san xuat cong nghiep, gap kha nhieu trtfdng hdp can co bien 
phap khlc phuc, vf du nhu cac bot, com sui bot, bot hon hdp chat dien giai 
nhtf oresol... Ngoai cac bien phap noi tren, can thiet phai tao moi trtfdng 
thfch hdp, quan trong nhat la khong che do am (dtfdi 25%) va nhiet do 
(thudng la 15-20°C) trong qua trinh san xuat va dong goi trong cac lo, vi 
chong am, kem theo chat hut am nhu silicagel.

1.2.2. Do co cdc ditdc chat ket tinh, ngam nhieu phan tit nitdc:

Mot so dtfdc chat ket tinh, ngam nhieu phan ttf nUdc, khi phoi hdp vdi 
nhau trong dang thuoc bot se co kha nang tach cac phan ttf ntfdc ket tinh do 
qua trinh cd hoc nhU: Nghien, tron,... va khoi thuoc se trd nen am tfdt. Cac 
chat hay gap nhtf Na2HP04.12H20 ; Na2SO,.10H20 ; M gS04.7H20 ; 
A12(S0,)3.K2S 0 1.24H20...

Kiltie phuc bang cach thay the cac muoi ngam ntfdc ket tinh bang cac 
muoi khan, vdi so ltfdng ttfdng dtfdng.

1.2.3. Do co cdc diidc chat tao hon hdp dtecti dm nhao hoac long d nhiet do 
thitdng: Khi hai chat ran tron lan vdi nhau theo mot ty le nhat dinh, cd
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trtfdng hdp tao thanh mot h6n hdp m6i co do chay thap hdn so v6i do chay 
cua ttfng thanh phan. Qua trinh tao hon hdp dtecti phu thuoc vao:

- Ty le so" ltfdng cac chat.
- Nhiet do khi phoi hdp.
Nhiing hdp chat de tao hon hdp dtecti thtfdng co cac nhom chtic ceton, 

aldehyd, phenol nhtf: Acetanilid, aspirin, amidopyrin, antipyrin, 
betanaphtol, cloralhydrat, menthol, long nao, phenol, thymol, cac dan chat 
cua acid barbituric, acid salicylic va cac muoi...

Neu trong thanh phan cua ddn, cong thtic thuoc bot, vien nen, vien 
nang cting co chtia cac dtfdc chat co the tao thanh hon hdp dtecti co do chay 
thap hdn nhiet do thtfdng thi se khong thu dtfdc che pham dat tieu chuan 
chat ltfdng. Bien phap khac phuc:

Nguyen tac chung la can tranh stf tiep xuc trtfc tiep cua cac dtfdc chat 
co the tao thanh hon hdp dtecti. Tuy theo tting dieu kien cu the, co the ap 
dung cac bien phap sau:

+ Dung cac dtfdc chat bot co kha nang bao phu, ngan cach da co sin 
trong thanh phan cua thuoc hoac dtfa them ta dtfdc thich hdp vao de bao 
rieng tting dtfdc chat co kha nang gay ttfdng ky, sau do phoi hdp vdi nhau 
trong dang thuoc bot, vien nhen hoac nang cting.

+ Dong goi rieng tting dtfdc chat gay ttfdng ky, co htfdng din stf dung 
day du.

+ Co the dong trong vien nhen co vach ngan.
+ Ap dung cac phtfdng phap bao che m6i nhtf che tao vi nang, vi cau,... 

de ngan cach stf tiep xuc cua cac dtfdc chat, sau do dtfa vao cac dang thuoc 
nhtf vien nen, vien nang cting...

Mot so" vi du:
Vien "hon hop than kinh":

Thanh phan:
Pyramidon 0,15 g

Phenacetin 0,15 g

Cafein 0,03 g

Veronal 0,02 g

Ta dtfdc vd 1 vien.

Khi phoi hdp pyramidon v6i phenacetin v6i ty le 69:31 se tao thanh 
hon hdp dtecti co diem chay 64°C. Vi vay, trong qua trinh san xuat, can chu 
y hai giai doan: Phoi hdp dtfdc chat, tron va say com. Hien nay mot vai cd sd
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da thay the mot trong hai diidc chat pyramidon hoac phenacetin bang cac 
chat ha nhiet, giam dau khac khong gay tUdng ky nhu analgin, 
paracetamol,... Tuy nhien, tac dung ban dau cua dang thuoc co the khong 
dtfdc nhtf mong muon.

Trong san xuat cong nghiep, ngtfdi ta ap dung nhieu ky thuat de co the 
khic phuc tUdng ky ma v&n gitf nguyen dang thuoc mong muon. Chang han 
nhU: Dung ky thuat vi nang, pellet de bao ve cac dtfdc chat di bi ttfdng tac, 
dung vien nen nhieu 16p de han che stf tiep xuc cua cac dtfdc chat di ttfdng 
ky nhim tranh ttfdng ky, dam bao do on dinh va tuoi tho cua thuoc.

2. Ttfdng ky hoa hoc

Loai ttfdng ky nay thtfdng gap trong cac dang thuoc long, do ket qua 
cua 4 loai phan tfng sau:

- Phan tfng trao doi.
- Phan tfng ket hdp.
- Phan tfng oxy hoa khti.
- Phan tfng thuy phan.

2.1. TtfOng ky hod hoc xay ra do ket qua cua phan ting trao doi:

Bieu hien chung: Xuat hien van due, ket tua trong cac dung dich thuoc.
Nguyen nhan:
a. Phan ting trao doi ion:
Hay gap trong pha che theo ddn, khi phoi hdp trong cting mot dang 

thuoc long cac muoi tan cua cac cation kim loai kiem tho (Mg++, Ca++,...) v6i 
cac muoi tan khac nhtf carbonat, sulfat, phosphat, citrat, salicylat, benzoat 
cua kim loai kiem.

Bien phap khac phuc:
+ Tang them ltfdng dung moi mot each thich hdp de hoa tan hdp chat it 

tan m6i tao thanh do phan ting trao doi.
+ Thay the mot trong so" cac dtfdc chat co the tham gia vao phan ting 

trao doi bing cac dtfdc chat khac co tac dung dtfdc ly ttfdng til nhtf cac dtfdc 
chat dtfdc thay the nhtfng khong gay ra ttfdng ky.

+ Neu khong ap dung dtfdc cac bien phap noi tren, co the che thanh hai 
dung dich khac nhau.

b. Phan ting trao doi phan tti:

Trong thtfc te thtfdng gap cac loai ttfdng ky nay khi pha che, thiet lap 
cong thtfc phoi hdp muoi kiem cua acid htiu cd yeu nhtf acid barbituric, 
benzoic, salicylic, sunfonamid, cac khang sinh co tinh acid, che pham mau
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mang tinh acid, cac hdp chat hiiu cd thuoc nhom amin, cac xa phong... v6i 
cac acid co tfnh acid manh hon nhu acid boric, hydrocloric, sulfuric, 
phosphoric...

Can lUu y ring, trong nhieu trUcing hdp, cac acid hiiu cd noi tren co 
trong thanh phan cua ddn thuoc hoac cong thtic khong dUdc sU dung nhU 
mot thanh phan chlnh ma do cac acid nay co trong cac siro hoa qua hoac do 
ket qua cua phan ling thuy phan cac dUdc chat co tinh acid.

Trong cac phan ting trao doi phan tii noi tren, cac acid yeu dUdc giai 
phong, do ban chat it tan se gay ra hien tUdng ket tua.

VI du:
- Natri sulfadiazin + HC1 ----- > Sulfadiazin i  + NaCl (ket tua

sulfadiazin xay ra ngay khi pH du6i 7).
- Natri novobiocin + HC1 ----- > Novobiocin i  + NaCl (k§t tua

novobiocin xay ra cf pH du6i 6,8).
- Natri pentotal + HC1 ----- » Pentotal acid i  + NaCl (ket tua pentotal

acid xay ra b pH 9,8).
Nhu vay co the thay rin g  nhieu hdp chat cau tao bcii mot goc acid yeu 

vdi mot goc base manh co the bi ket tua cf ngay moi trUdng acid yeu, trung 
tinh, tham chi ngay ca d moi trUdng kiem yeu. Trong thUc te, khi pha che 
cac thuoc tiem nhu vay, ngUdi ta thudng dieu chinh pH dung dich ve moi 
trUdng kiem.

+ Bien phap khac phuc:
- Dieu chinh moi trUdng bang bien phap thich hdp. Chang han nhu neu 

moi trUcing acid, can chuyen sang moi trUdng trung tinh hoac kiem b in g  
cach: Thay the dUdc chat co tinh acid bang mot dUdc chat khac trung tinh 
hdn, co tac dung dUdc ly tUdng tU; cung co the trung hoa moi trUdng b in g  
mot kiem yeu nhu dung dich natri bicarbonat„.

c. Phan Ung trao doi cung co the hay gap trong trUcing hdp cac dUdc 
chat dUdc cau tao bcii goc cua base yeu va mot acid manh, trong moi trUdng 
kiem se xay ra ket tua hdp chat mang tinh base yeu. Trong thuc tiln  pha 
che va san xuat, hay gap cac trUdng hdp sau:

+ Cac muoi alcaloid nhU: Papaverin hydroclorid, strichnin sulfat, 
spartein sulfat...

+ Cac vitamin nhom B nhu thiamin hydroclorid, thiamin hydrobromid, 
pyridoxin hydroclorid,...

+ Mot so khang sinh nhu kanamycin sulfat, gentamicin sulfat,...
+ Mot so thuoc gay te nhu procain hydroclorid, lidocain hydroclorid,...
Trong pha che theo ddn, co the gap tUdng ky khi phoi hdp cac muoi 

alcaloid vcfi cac loai dUdc chat sau:
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- Cac dufdc chat co tinh kiem yeu nhil: Pyramidon, urotropin, bac keo,...
- Cac muoi tao bcti goc base manh v6i acid yeu nhil cac muoi kiem cua 

acid carbonic, natri bicarbonat, cac muoi acetat, cacodilat, glycerophosphat, 
barbiturat, sulfonamid cua cac kim loai kiem.

- Cac che pham bao che co tmh kiem nhU: Con tieu hoi amoniac, nU6c 
voi nhi...

+ Bien phap khic phuc:

- Dieu chinh pH cua dung dich tao moi trUdng trung tmh hoac acid nhe 
b in g  hai bien phap sau: Thay the dUOc chat tao moi trUdng kiem bang mot 
dUdc chat khac co tac dung dUdc ly tUdng til nhUng khong tao moi trUdng 
kiem, hoac dieu chinh moi trUdng b in g  dung dich acid loang nhu acid citric, 
hydrocloric,... trU6c khi phoi hdp v6i dUdc chat ky moi trUdng kiem.

- Khi pha che thuoc tiem nhu strichnin sulfat, spartein sulfat, thiamin 
hydroclorid, pyridoxin hydroclorid,... trong thanh phan thUdng co them 
dung dich acid hydroclorid loang nh im  muc dich acid hoa moi trUdng, nham 
lam ben vting dUdc chat. Ngoai ra, ong thuy tinh phai la thuy tinh trung 
tinh, neu thuy tinh kiem se co the gay ket tua trong qua trinh bao quan.

2.2. TiiOng ky xay ra do phan Ung ket hop:

Bieu hien cua tUdng ky nay trong cac dang thuoc long la van due hoac 
ket tua. Trong thilc te, co the gap tUdng ky khi phoi hdp tanin hoac che 
pham bao che chtia nhieu tanin (cac cao thuoc, con thuoc, siro thuoc che tti 
cac dUdc lieu giau tanin nhu kola, ratanhia, blip oi, vo mang cut,...) v6i cac 
nhom dUdc chat sau:

- Cac muoi alcaloid.

- Cac glycosid.

- Mot so' muoi chtia ion kim loai kiem tho hoac kim loai nang nhu calci, 
kem, chi, nhom...

- Mot so ta dUdc, hdp chat co ban chat protein, chat keo nhu gelatin, 
albumin...

+ Bien phap khac phuc:

- Do tmh chat cua mot so' tanat de tan trong moi trUdng acid, vi vay 
trong mot so' trUdng hdp, co the khac phuc tUdng ky bang cach acid hoa moi 
trUdng v6; cac acid thich hdp.

- V6i cac tanat alcaloid va tanat glycosid, co the hoa tan ket tua bang 
alcol ethylic hay glycerin hoac hon hdp hai dung moi nay.

253



- Neu khong the ap dung hai bien phap tren, co the pha che thanh hai 
dung dich rieng.

Vf du:

Thuoc trting tanin

Cong thtic:

Tanin 3 g

Gelatin 10 g

Nu6c cat 15 g

Glycerin 60 g
TUOng ky xay ra do phan ting ket hop gitia tanin va gelatin tao thanh 

tanatgelatin khong tan trong ta dUdc, lam cho thanh pham bi due, nhao, 
khong dat yeu c&u chat lUdng. Bien phap khac phuc: Co the dung mot lUdng 
acid tartric hoac natri borat (tao thanh acid glycero - boric) de pha ket tua, 
cung co the dung nhiet b in g  cach dun tti tti hon hdp den nhiet do 105°C - 
110°C trong thdi gian khoang 10 phut.

2.3. Tilting ky xay ra do ket qua cua qua trinh oxy hod khit:

Dang tUdng ky nay xay ra khi phoi hdp trong cting mot che pham cac 
chat co kha nang oxy hoa v6i cac chat khti hoac trong nhieu trUdng hdp, 
dUdc chat de bi oxy hoa do anh hUdng cua ta dUdc, moi trUdng,...

Qua trinh oxy hoa khti xay ra co khi nhanh chong ttic thi, cung co khi 
cham chap, nhUng ket qua la lam thay doi tinh chat va tac dung cua che 
pham.

Mot so" chat oxy hoa manh thUdng gap: Iod, nU6c oxy gia; cac acid 
nitric, arsenic, sulfuric dac; cac muoi clorat, iodat, permanganat, s it  (III),... 
va mot so" chat khti manh (de bi oxy hoa) nhU:

Cdc nhom chiic de bi oxy hod

Phenol

Catechol

Vi du

^  Cac steroid co OH phenol

Catecholamin (Dopamin, isoproterenol...).
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Ether R-O-R’ Diethylether

Thiol RCH2SH Dimecaprol

Thioether R-S-R' Phenothiazin, clopromazin...

Acid carboxylic RCOOH Cac acid b6o (nhat la acid beo khong no).

Nitrit r n o 2 Amyl nitrit

Aldehyd RCHO Paraldehyd

Trong thiic te san xuat, gap kha nhieu cac dUOc chat rat de bi oxy hoa 
nhU: Cac vitamin (B, C, A, D,...), cac khang sinh (gentamycin, 
kanamycin,...), cac corticosteroid (dexamethason, betamethason,...), va 
nhieu dUdc chat khac nhu morphin, adrenalin, aminazin,...

Bien phap khac phuc chung:

- Ve cd ban, can tranh sU tiep xuc trUc tiep gitia cac dtfdc chat, ta dUdc 
co tinh khti vdi dUdc chat dl bi oxy hoa va ngUdc lai.

- Thay the cac hdp phan trong ddn thuoc hoac cong thtic co kha nang 
gay tUdng ky.

- DUa them vao thanh phan cua che pham cac chat chong oxy hoa 
khong co tac dung dUdc ly rieng, nhim ngan chan qua trinh oxy hoa khti.

- Ap dung cac bien phap ky thuat m6i nham han che t6i mtic thap nhat 
kha nang xay ra phan ting.

Vf du:

Thuoc tiem vitamin C 10%:

Cong thtic:

Acid ascorbic 10,0 kg

Natri hydrocarbonat 4,8kg

Natri metabisulfit 0,2 kg

Nu6c cat pha tiem vd 100 lit
Nhan xet:

Acid ascorbic rat de bi oxy hoa, dung dich nhanh chong chuyen sang 
mau vang, roi nau va khong con tac dung. De khic phuc tUdng ky nay, khi 
thiet ke cong thtic, ngUcJi ta thUdng dung natri hydrocarbonat hoac natri 
hydroxyd de chuyen acid ascorbic ve dang ascorbat ben vting hdn, dong thdi 
dung cac chat chong oxy hoa vcii nong do thich hdp nhu natri metabisulfit, 
natri dithionit, monothiglycerol, natri edetat...
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Tuy nhien, trong qua trinh san xuat, neu khong tuan theo mot cach 
chat che quy trinh san xuat se din tcfi ttfdng ky khong mong muon. Dac biet 
la trinh ttf hoa tan, cac thu thuat khac nhil nap khf trd, loc, tiet khuan...

2.4. TiiOng ky xay ra do ket qua cua phan iing thuy phan:

Phan ting thuy phan dildc chat co the theo cd che ion hoac phan tii 
trong dieu kien nhat dinh, dac biet la dilcii anh hildng cua nilcic, hdi nil6c 
hoac moi trildng kiem, cac men,... Ket qua la che pham khong dat tieu 
chuan chat lildng, thildng bieu hien d tfnh chat ly hoc nhil van due, ket tua 
va hoa hpc: Giam nong do dildc chat, tang cac san pham do ket qua cua 
phan ling thuy phan dildc chat. Co the tom tit mot so" nhom chiic de bi thuy 
phan nhil sau:

Nhom chiic de bi thuy phan

. Este

. Lacton

. Amid 

. Lactam

. Oxim 

. Imid

R-COO-R'

R0P03M X

R 0S03M X

R 0N 02

\
R

RCONR2' 

R-

c=o

N.
c=o

H

R,C=NOR

R

c " °
Nil

b

Malonic
ureat

O
R C-NH

Nc c= o
R /  C - Nii i 

O H

Vi du.

Aspirin, mot so ancaloid, thuoc gay te. 

Dexamethason natri phosphat.

Estron sulfat.

Nitroglycerin 

Pilocarpin, spironolacton

Thiacinamid, cloramphenicol, thiamphenicol. 

Penicilin, cephalosporin...

Cac steroid oxim 

Glutethimid, ethosucximid.

Cac barbiturat.

. Peroxyd ..O-O... Artemisinin, artesunat.
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Bien phap khlc phuc: Theo nguyen tic chung:
- Thay the dtfdc chat de bi thuy phan bang dtfdc chat khac, co tac dung 

ttfdng ttf, neu co the, ch<Dn ltfa dung moi, ta dtfdc thfch hdp.
- Han che cac tac nhan lam tang nhanh toe do thuy phan dtfdc chat.
- Chon ltfa bien phap ky thuat thfch hdp, chang han nhtf dung phtfdng 

phap loc mang vo khuan thay the cho phtfdng phap tiet khuan dung nhiet 
am trong thdi gian dai...

Vf du:
Thuoc nho mat atropin sulfat 0,5%

Cong thtfc:
Atropin sulfat 0,5 g
Natri borat 2,0 g
Ntfcic cat vd 100 ml

Trong dung dich, natri borat tao ra moi trtfdng kiem, lam cho atropin 
sulfat de thuy phan:

Atropin sulfat ------- ► tropin + acid tropic.

Neu pH tren 6, nhat la trong qua trinh pha che, bao quan cf nhiet do 
cao hdn nhiet do thtfdng, qua trinh thuy phan cac dtfdc chat cang xay ra 
nhanh hdn.

Co the khlc phuc ttfdng ky nay bang cach thay the natri borat bang 
mot chat phu khac co tac dung ding trtfdng dung dich nhtf natri clorid, tot 
hdn ca la dung acid boric.

Thuoc tiem phenobarbital (xem phan 1.1.1).

3. Mot so ttfdng ky va ttfdng tac gitfa ta dtfdc vdi ta dtfdc, gitfa ta 
dtfdc vdi dtfdc chat trong ky thuat bao che cac dang thuoc

Ta dtfdc dtfdc stf dung trong ky thuat bao che, san xuat cac dang thuoc 
ngay cang nhieu, rat phong phu, da dang ve chung loai, nguon goc. Ta dtfdc 
anh htfdng t6i qua trinh giai phong, hap thu cua dtfdc chat ttf dang thuoc, vi 
vay phai co nhtfng thong tin can thiet, nhat la nhtfng ttfdng tac, ttfdng ky co 
the xay ra gitfa ta dtfdc vdi nhau hoac ta dtfdc v6i dtfdc chat co trong thanh 
phan cua dang thuoc.

3.1. Chat bao quan dung cho cdc dang thuCc:

De dam bao hieu ltfc dieu tri cua dang th uoc trong suot qua trinh bao 
quan, stf dung, ngoai nhtfng bien phap ky thuat chung, nhieu dang thuoc
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con phai cho them vao cac chat bao quan, nham muc dich tranh nhiem 
khuan, nam moc cho che pham, chang han nhtf: thuoc vien nen, vien nang, 
hon dich, nhu ttfdng, cac dung dich uong, nho mat, thuoc tiem, thuoc md, 
kem, gel,...

Trong khi sti dung cac chat bao quan cho cac dang thuoc, can chu y co 
the xay ra ttfdng tac, ttfdng ky gitia cac chat bao quan vcii dtfdc chat va ta 
dtfdc khac.

Bang 13.1: Tiidng tac vd tiidng ky co the xay ra giiia cdc chat bao quan 
vdi diidc chat vd td diidc trong cdc dang thuoc.

Ten duqc chat vd td diiOc Tudng tac vd tUOng ky cd the vdi

- Acid acrylic va dan chat Benzalkonium clorid (BC), hdp chat 
thuy ngan phenyl (TP), thiomersal (T), 
phenol (P).

- Cac chat co tinh kiem Cetyl piridinium clorid (CC), muoi 
clohexidin (MC)

- Chat dien hoat anion CC, BC

- Gom arabic T, acid sorbic (AS)

- Atropin TP, MC

- Cac muoi borat MC

- Acid bromhydric va muoi TP

- Butacain sulfat MC

- Gom adragant BC, CC, TP, T, Paraben(Pa), P, clobutanol 
(CB)

- Dextran BC, CC, TP, T, P, Pa, CB

- Ephedrin TP, T

- Gelatin va san pham thuy phan kiem BC, CC

- Kali iodid BC, CC, T

- Kali rodanat BC, CC, T

- Cac acid va diidc chat co tinh acid T

Methylhydroxyethyl cellulose 
(MHEC)

TP, AS, P, Pa, CB

- Methyl cellulose (MC) BC

- Natri alginat CC, TP, T, P
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- Natri bicarbonat CC

- Natri carboxylmethyl cellulose (NaCMQ BC, CC, TP, T, MC, AS, P

- Chat dien hoat khong ion hoa BC, CC

- Acid nitric va nitrat BC, CC, T, MC, AS, P

- Tinh bot AS, Pa

- Oxytetracyclin BC, CC

- Cac paraben BC, CC

- Natri penicilin BC, CC, AS

- Pilocarpin TP, MC

- Polyvinyl alcol (PVA) TP, T, P, TP

- Polyvinyl pyrolidon (PVP) BC, TP, T, P, Pa, CB

- Polyethylen glycol (PEG) BC, TP, T, AS, P, Pa, CB

- Keo than nildc nguon goc thtfc vat BC, MC

- Cac muoi salicylat AS, P, Pa, CB

- Cac protein bac BC, CC, AS

- Cac sulfat TP, MC

- Natri sulphathiazol BC, CC, AS

- Natri sulphacetamid As, CB

- Cac hdp chat ltfu huynh TP

- Cac tween (polysorbat) BC, CC, P, Pa, CB

- Thuy ngan phenyl acetat, borat, nitrat BC, CC

- Physostigmin salicylat MC

- Pluoresein natri BC, CC, MC, AS, CB

- Phosphat MC

- Homatropin TP

- Hdp chat amoni bac 4(chat dien hoat 
cation)

TP, T

Chii viet tat trong bang:

* BC: benzalkonium clorid, TP: hdp chat thuy ngan phenyl, T: thiomersal 
P: phenol, CC: cetyl piridin clorid, MC: muoi clohexidin, AS: acid sorbic 

Pa: paraben, CB: clobutanol
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Tuy nhien, ttfdng tac va ttfdng ky co the xay ra hay khong, tuy thuoc 
vao dieu kien pha che, san xuat, bao quan va nong do cac chat co the 
phan tfng.

3.3.2. Mot so ta diidc dung cho vien nen, vien nang:

Ngay nay, ta dtfdc dung cho vien nen, vien nang rat phong phu, dac biet 
ngtfdi ta quan tam nhieu tcii cac ta dtfdc dap thang. Tuy nhien, viec stf dung 
mot hay hon hdp ta dtfdc cho mot hoac mot hon hdp dtfdc chat nao do can phai 
dtfdc nghien ctfu mot cach cu the. Bcii vi co the xay ra ttfdng tac hoac ttfdng ky 
gitfa cac ta dtfdc v6i nhau hoac ta dtfdc vdi dtfdc chat, lam cho sinh kha dung 
cua thuoc giam, hoac thay doi tac dung theo thiet ke ban dau.

Co the tham khao thong tin ve ttfdng tac, kha nang phan tfng co the 
xay ra cua mot ta dtfdc dung trong vien nen, vien nang trong bang sau:

Bang 13.2: Kha nang tiidng tac cua mot sota diidc vien nen vdi diidc 
chat vd td diidc khac trong thanh phan

Td ditgc Kha nang titang tac vd titcJng ky

Tinh bot Co the tao phtfc vdi benzocain, acid o-hydroxybenzoin 
acid salicylic, pham mau, iod, borax, natri 
laurylsulphat...

Lactose Bien dan sang mau nau vdi cac amin bac 1,2

D - mannitol Tao phtfc vdi mot so kim loai (Fe, Al, Cu)

Carrageenan (polymer 
cua galactose co 20 - 30% 
sulfat).

Vdi ion Ca++ tao muoi it tan, co the phan tfng v6i cac 
action da dien tich, ket tua protein ltfdng tfnh.

Acid alginic Vdi cac dtfdc chat va ta dtfdc khac co tinh kiem.

Natri alginat Vdi dan chat cua acridin, tim tinh the, thuy ngan phenyl 
nitrat va acetat; muoi calci, alcol v6i nong do tren 5%, 
kim loai nang, chat dien ly nong do cao, Vi du: Dung dich 
NaCl tren 5%.

Avicel (cellulose vi tinh 
the).

Chat dien ly, cac polymer cation.

Na CMC (natri carboxy 
methyl cellulose)

Dung dich acid manh, muoi tan cua sat va vai kim loai 
khac, gom xanthin, cation 3 hoa tri, cation 2 hoa tri (Mg, 
Zn, Hg). Tao phtfc vdi mot so alcaloid, khang sinh, ttfong 
ky v6i protein trong stfa.

EC (ethylcellulose, Sap, cac parafin.
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ethocel).
MC (Methylcellulose) Clorocresol, phenol, paraben, chat dien ly d nong do cao.

HPC (Hydroxy Dan chat phenol, paraben
methylcellulose)

HPMC (Hydroxy Cac chat co tfnh oxy hoa
propylmethylcellulose)

CAP (cellulose Mot so" kim loai va mot so base manh.
acetophtalat).

Aerosil Hap phu cac hdp chat amoni bac 4 va cac dan chat khac

Bot talc Hap phu cac hdp chat amoni bac 4 va cac dan chat khac

Magnesi, Calci stearat Tang phan ting thuy phan va phan huy mot so dUdc chat 
kem ben trong moi triidng kiem.
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MUC LUC■  ■

CHl/dNG 6: THUOC PHUN MU 
Pham Ngoc Bung

I. Dai ctidng
1. Dinh nghia va vai net ve lich sti phat trien
2. Uu nhtfdc diem cua dang thuoc phun mti
3. Phan loai thuoc phun mti

II. Thanh phan cau tao cua thuoc phun mu
1. Chat day
2. Binh chtia
3. Van
4. Dau phun
5. Minh hoa cau tao 1 so' loai binh thuoc phun mti

III. Thiet ke cong thtic thuoc phun mu
1. Xay dUng cong thtic thuoc

2. Ltfa chon chat day, binh chtia, van, dau phun

IV. Kv thuat san xuat thuoc phun mu

1. Thiet bi va ky thuat bao che d quy mo nho

2. San xuat thuoc phun mu b quy mo cong nghiep

3. Dung cu tao thuoc phun mu d cac khoa phong dieu tri

V. Kiem tra chat ltfdng thuoc phun mu

1. Kiem nghiem nguyen phu lieu

2. Kiem tra trong qua trinh san xuat

3. Kiem nghiem thanh pham thuoc phun mti

IV. Mot so' vi du cong thtic thuoc phun mu

Ldi noi dau



CHUONG 7. THUOC MO 
Nguyen Van Long

I. Dai ctfdng 40
1. Dinh nghia 40
2. Phan loai 40
3. He dieu tri qua da 42
4. Yeu cau doi vcii thuoc md 44
5. Cau true, nhiem vu va chtic nang sinh ly cua da 44

II. Thanh phan cua thuoc md 47
1. DUdc chat 47
2. Ta dUdc 47

III. Ky thuat dieu che - san xuat thuoc md 68
1. Dieu che thuoc md bang phudng phap hoa tan 68
2. Dieu che thuoc md bang phUdng phap tron deu ddn gian 71
3. Dieu che thuoc md bang phUdng phap nhu hoa 77

IV. Kiem tra chat ltfdng thuoc md 82
1. Kiem tra tfnh chat vat ly cua thuoc md va ta dUdc 82
2. Kiem tra tfnh chat lUu bien cua thuoc md 84
3. Xac dinh kha nang giai phong hoat chat 87
4. Cac chi tieu khac 88

V. Sinh dtfdc hoc thuoc md 88
1. Dudng hap thu, cd che va cac giai doan cua sU hap thu 88 

thuoc qua da
2. Cac yeu to anh hUdng t6i sU tham va hap thu thuoc qua da 91

CHUONG 8. CAC DANG THUOC DAT 101 
(Vu Van Thao)

I. Dai ctfdng io 1
1. Dinh nghia 101
2. Vai net ve lich sii phat trien 1 0 1

3. Phan loai va dac diem cua dang thuoc dat 102
4. Su hap thu dUdc chat tU thuoc dan va cac yeu to" anh hUdng 103

5. Yeu cau chat lUdng cua cac dang thuoc dat 107
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II. Ta difcfc thuoc dat 108

1. Cac yeu cau do’i v6i ta dildc thuoc dat 108

2. Phan loai ta dildc 108

3. Mot so ta dildc thong dung 109

III. Ky thuat dieu che 115

1. Phufdng phap do khuon 115

2. Phildng phap nan 127

3. Phildng phap ep khuon 127

IV. Dong goi va bao quan thuoc dat 128

V. Kiem tra chat lifting thuoc dat 128

1. Cam quan 128
2. Do dong deu khoi lUdng 128
3. Kiem tra do tan ra 128
4. Dinh lildng dUdc chat trong mot vien 129
5. Xac dinh kha nang giai phong dUdc chat 129
6. Nhiing nghien ciiu in vivo 130

CHUONG 9: THUOC BOT - COM 131
(Vo Xuan Minh)

PHAN I. THUOC BOT 131

I. Dai cifcfng 131

1. Dinh nghia 131
2. Phan loai 131
3. Uu nhUdc diem 134

II. Ky thuat nghien ray 134
1. Nghien bot 134
2. Ray 139

3. Mot so dac tmh cua tieu phan dUdc chat ran van dung 140 
trong bao che

III. Ky thuat bao che thuoc bot 143

1. Nguyen tac bao che bot kep 143
2. Bao che mot so bot kep dac biet 144
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IV. Dong goi bao quan thuoc bot 150
1. Vcfi bot khong phan lieu 150
2. Vdi bot phan lieu 150

V. Danh gia chat lifting 151
1. Ve cam quan 151
2. Tieu chuan Duoc dien 151

PHAN II. THUOC COM VA PELLET 152

1. Thuoc com 152
2. Com tan dinh lang 154

II. Pellet 154

CHUONG 10. THUOC VIEN 
(Vo Xuan Minh)

PHAN I. VIEN NEN 156

I. Dai ctfting 156
1. Khai niem va qua trinh phat trien cua vien nen 156
2. Uu nhUdc diem cua vien nen 156

II. Ky thuat bao che vien nen 157
1. LUa chum ta dUOc xay dUng cong thtic dap vien 157
2. LUa chon phUOng phap tao hat - dap vien 168

3. Bao vien 175
III. Tieu chuan chat lUdng vien nen 177

9 O

1. Tieu chuan DUdc dien 177
2. Tieu chuan nha san xuat 179

IV. Cac yeu to anh htfcfng den SKD vien nen 180
1. Anh hudng cua dudng dung, cach dung 180
2. Anh hudng cua viec xay dUng cong thtic 184
3. Anh htidng cua phudng phap, quy trinh dap vien 186

V. Mot so thi du ve vien nen 188

1. Vien nen vitamin BI 188

2. Vien nen vitamin C 188

3. Vien nen ampicilin 189
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4. Vien nen paracetamol 189

5. Vien pha h6n dich Co - trimoxazol 190

6. Vien nen phu khoa nystatin 190

VI. Mot so' vien nen dac biet 190

1. Vien ngam 190

2. Vien dat dil6i ltfdi 192

3. Vien nhai 194

4. Vien sui bot 196

5. Vien tac dung keo dai 200

PHAN II. VIEN TRON 203

I. Dai cvfting 203

1. Dinh nghia 203

2. Phan loai 203

3. Uu nhtfdc diem 204

II. Ky thuat bao che 204

1. Cac loai ta dildc va cach liia chon 204

2. Ky thuat bao che 206

III. Tieu chuan chat lilting - bao goi va bao quan 210

1. Tieu chuan chat lildng 210

2. Dong goi bao quan 211

IV. Mot so vi du 211

1. Vien tron terpin - codein 211

2. Ddn thuoc 212

3. Hoan dieu kinh 212

4. Hoan luc vi 213

CHl/ONG 11. THUOC NANG 
(Pham Thi Minh Hue)

214

I. Dai cutting 214

1. Khai niem 214

2. Phan loai 214



3. Muc dfch dong thuoc vao nang 216
4. Uu nhtfdc diem cua nang thuoc 216

II. Ky thuat bao che thuoc nang 217
1. Nang tinh bot 217
2. Nang mem galatin 217
3. Nang cting gelatin 221
4. Sinh kha dung cua nang thuoc 224

III. Tieu chuan chat lifting thuoc nang 225
1. Do dong deu ve ham ltfdng 225
2. Do dong deu ve khoi ltfdng 225
3. Do ra 225
4. Trac nghiem hoa tan 225

IV. Mot so" thi du ve thuoc nang 226
1. Nang tetracyclin hydroclorid 250mg 226
2. Nang polygymax 226
3. Nang vitamin A 226

CHLfdNG 12. HE TIEU PHAN VA LIPOSOME 
(Vd Xuan Minh)

227

I. He tieu phan micro 227
1. Microcapsule (vinang) 227
2. Microsphere (vi cau) 230

II. He tieu phan nano 231
1. Nanocapsule 231

2. Nanosphere 232
III. Liposome 233

1. Dieu che liposome bang phtfdng phap Bangham 235
2. Dieu che liposome bing phtfdng phap Batzri va Korn 236
3. Dieu che liposome bang phtfdng phap Deamer vaBangham 236
4. Dieu che liposome bang phtfdng phap boc hdi pha dao 236
5. Danh gia chat ltfdng he tieu phan 238

6. Mot so thf du ve he tieu phan 238
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. . x / 4U
CHl/ONG 13. Tl/ONG KY TRONG BAO CHE 

(Nguyen Van Long)

I. Khai niem 240
1. Ttfdng tac, ttfdng ky 240
2. Nguyen nhan 240
3. Ket qua cua ttfdng tac, ttfdng ky 240
4. Cac loai ttfdng ky thtfdng gap 240

II. Mot so" nguyen tac va bien phap hay ap dung de khac 241 
phuc ttfdng ky trong bao che
III. Mot so" ttftfng tac, ttfdng ky hay gap trong bao che 242

1. Ttfdng ky vat ly 242
2. Ttfdng ky hoa hoc 251

3. Mot so" ttfdng ky va ttfdng tac gitfa ta dtfdc v6i ta dtfdc gitfa 257 
ta dtfdc v6i dtfdc chat trong ky thuat bao che" cac dang 
thuoc.

Tdi lieu tham khao 262
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