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Nghién ctru bao bao vé
vién Cefaclor giai phong kéo dai

Vii Thi Hong Hanh, Pham Thi Minh Hué’

Dai hoc Duoc Ha Noi, 15 Lé Thdanh Tong, Hoan Kiém, Ha Noi, Viét Nam

Tém tit

Vién cefaclor 500 mg giai phéng kéo dai dang c6t than nude da duge bao ché thanh cong véi do hoa tan dat
Duogc dién My 37 (USP 37) va twong tu vién ddi chiéu Ceclor SR [1]. Tuy nhién trong thanh phéan ciia vién chira
nhiéu ta dugc ¢6 kha ning hiit &m manh, trong qué trinh bao quan d& bi bién dbi dan t6i thay dbi do hoa tan va
ham luong. Nghién ciru nay tap trung vao khio st dic tinh chéng 4m cua cic ti duoc bao HPMC; PVA va
Eudragit E nham Iya chon loai mang bao c¢6 kha ning bao vé cho vién ma khong anh hudng t6i giai phéng duoc
chit. Két qua nghién ctru cho thiy bao bao vé c6 hiéu qua ro rét dé tang do 6n dinh cho vién cefaclor giai phéng
kéo dai dang cbt, trong d6 PVA cho kha nang bao v¢ t5t nhat trong cdc ta dugc da lya chon. Vién bao vdi PVA it
thim am hon ca, khong anh huong dén toc do giai phéng dugc chat tir vién, dam bao d6 6n dinh vé ham lugng
va d¢ hoa tan sau 12 thang.

Nhan ngay 26 thang 9 nim 2015, Chinh sira ngay 07 thang 11 niam 2015, Chap nhan ding ngay 25 thing 6 nim 2016
Tir khoa: Cefaclor,bao phim, polymer than nuéc, PVA.

1. Pit van dé cho san phim 1a mot trong nhimng Gng dung

quan trong trong cong nghé san xudt dwoc

Cefaclor (3- chloro- 7D- 2 pham. Nghién ctru nham muc tiéu lya chon ta

phenylglycinamido)- 3-cephem- 4 cacboxylic dugc va xay dyng cong thirc bao bdo vé cho
acid monohydrat) 1a mot khang sinh nh6m vién cefaclor GPKD dang cdt than nudc.

cephalosporin thé hé 2. Vién giai phong kéo dai
(GPKD) duoc bao ché nhim tang néng do duoc
chat (DC) vao dich mé va duy tri nong d6 DC
hang dinh trong mdu dé tang sinh kha dung 2.1. Nguyén liéu
(SKD). Vién nén cefaclor 375 mg GPKD da

2. Nguyén li¢u va phwong phap nghién ciru

duoc bao ché dat d6 hoa tan theo USP [1]. Tuy Vién nén cefaclor 375 mg GPKD; Céc qté
nhién do DC khong bén dudi tic dong ctia 4nh dugc: polyvinyl alcohol (PVA- dat ti€u chuan
sdng va do Am moi truong [2], hon nita trong USP); Eudragit E100 (dat ti€u chuian USP);

HPMC E6 (dat tiéu chuidn Dugc dién Anh -

) BP); Polyethylen Glycol 6000 (PEG 6000) (dat
manh _ (Hydroxy Propyl Methyl Cellulose tiéu chuan BP); Talc (dat tiéu chuan BP); Titan

HPMC) din t6i o on dinh cta Viqén khéng cao. dioxyd (dat tiéu chuin BP); Chat mau xanh
Bién phdp bao vé DC cho vién dé tang tudi tho E133 (FD&C Blue No. 1) va mot s6 dung méi
hod chat khic dat tiéu chuan dugc dién hodc

* Téc gia lién hé. DT.: 84-982152969 tinh khi€t phan tich.
Email: phamminhhuehup @ gmail.com

vién chura nhiéu td dugc cé kha nang hit am
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2.2. Thiét bi nghién ciru

N6i bao Vanguard; Hé thong thir hoa tan
ERWEKA (buc); Méy quang phd UV - VIS
Hitachi U1800; Hé thong sic ky 1ong hiéu ning
cao Agilent.

3. Phuwong phap nghién ciru
3.1. Phuong phdp bao vién

St dung phuong phdp bao film (bao
mang mong).

Pha ché dich bao film: Nong d6 dich bao la
5% polyme. T4 dugc tao mang va chit hod déo
dugc cén theo cong thirc, hoa tan trong mot
phan dung mdi. Chat tao mau, chdng dinh dugc
nghién min, tron déu, phan tan vao dung moi
thich hop rdi phdi hop vao dung dich polyme.
Hon dich trén dugc khudy trén mdy khudy tir
trong 3 gi¢ trudce khi bao.

Phwong phdp bao film: St dung thiét bi bao
voi cdc thong sd chinh nhu: nhiét d6 ndi bao 45
- 50°C, téc d6 ndi bao 8-10 vong/phiit, tbc do
phun dich 3,0 ml/phit, 4p suat phun 1,8 atm.
Sau khi vién bao dat khéi luong bao, tiép tuc
thdi khong khi néng dé say kho vién trong 10
phiit. Bé on dinh vién it nhét 48 gio trudc khi
danh gia.

Nép bhﬂl—m
dav kin :
O 4—}— Vvitn nén

Dung dich
NaCl qua >
bao hoa

Phuong phdp thur do hoa tan: St dung hé
thong thir hoa tan ERWEKA dé danh gid %
cefaclor giai phéng tur vién theo qui dinh USP
3711, 5].

3.2. Phuong phdp dinh luong cefaclor trong
vién cefaclor gidi phong kéo dai

Phuong phap HPLC theo USP 34 [5]: Pha
dong: hoa tan 1g natri pentansulfonat trong
780ml nudc va 10ml triethylamin. Diéu chinh
pH bing H;PO, dén pH= 2,5+1. Thém
methanol vira da 1000 ml. Piéu kién sic ky:
Cot Cy5 (250 x 4mm), chét nhdi cot kich thuée
S5um; Nhiét do cot: 25°C; Tdc do dong:
1,5ml/phut; Detector UV budc séng 265nm.

3.3. Bdnh gid dg tham am ciia mang bao

Can kh01 lugng vién da bao trudc khi danh
g1a d6 thim am. Vién bao dugc bdo quan trong
moi truong cé do am tuong ddi khoang 75%
bang cich dit trong mot binh kin chtra dung
dich NaCl qud bdo hoa (hinh 1).

Sau nhung khoang thoi glan nhét dinh, 1iy
vién ra cén lai kh01 luorng vién. Qud trinh thtr
két thic khi kh01 luorng vién khong tang thém
nira [2]. P thAm 4m cua mang bao dugc ddnh
gid bang sy chénh léch khdi lugng vién trudc va
sau khi tht.

cefaclor

Tinh thé

V7777777777777 mumuN

Hinh 1: So db thiét bi d4nh gi4 do thAm 4m cta mang bao.

4. Két qua va ban luan

Lua chon 3 loai polyme dung (Ié bao la:
HPMC E6, Eudragit E100, PVA. Mo6i mé bao
500 g vién vd&i cdc cong thitc nhu bang 1.

Cidc ta dugc lya chon déu l1a cdc td duoc
dung phd bién dé bao bao v¢, qua trinh bao dé
dang, c6 thé 4p dung ¢ nhiéu qui mo6 khic nhau.
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4.1. Pdnh gid anh hudng cia mang bao dén
gidi phéng duwoc chat

Thir hoa tan cac gne:lu vién, SO sanh vd&i vién
chua bao va tiéu chuan USP, két qua duogc trinh
bay ¢ bang 2.

Ket qua cho thay cic loai mang bao da lya
chon déu khéng anh huong déng ké dén toc do
giai phéng DC tur vién.

4.2. Pdnh gid kha ndng chdng am ciia mang bao

Vién da bao vdi 3 cong thirc trén dugc danh
gid do tham am, ket qua dugc the hién ¢ bang 3,
hinh 2.

O méu vién bao v6i HPMC, ngay tai thoi
diém dau tién khi tiép xic véi am vién bao da
hit 4m nhanh hon so v&i cdc miu vién bao
bang Eudragit va PVA. Téc d6 hiit 4m cua vién
bao HPMC gidm nhanh sau 8 gi¢ bao quan.

Nguyén nhan co thé do HPMC 1a t4 dugc than
nuéce, khi gip 4m trrong né va hit nuéec manh
hon hai mang bao con lai. Sau khi da truong nd
s& hiit am it dan. Trong 3 loai polyme diung dé
bao mang bao vé, vién bao bang PVA it hiit 4m
hon ca.

4.3. A?nh’hu'dng clia mang bao dén dé on dinh
duoc chat

Pénh gid ham lugng dugc chit trong céc
vién chura bao va da bao & diéu kién: vién ép vi
Polyvinyl cloride (PVC), dé ¢ phong thi
nghiém. Két qua thé hién qua bang 4.

Ham lugng duoc chét trong tat ca cdc miu
vién déu giam dan trong qud trinh bao quan
tuong ung voi tée do ‘hut a am ctia mang bao do
duéi tac dong cua do a am, cefaclor bi hydrat héa
dan t6i thuy phan dugc chat [2].

Béng 1: Cong thtrc bao (tinh cho 500 g vién)

Thanh phén (g) CTB1 CTB2 CTB3
HPMC E6 30 - -
Eudragit E100 - 30 -
PVA - - 30
PEG 6000 10 10 10
Talc 8 8 8
Chét mau 0,1 0,1 0,1
TiO, 8 8 8
Isopropanol (ml) 300 300 200
Dicloromethan (ml) 300 - -
Nude tinh khiét (ml) - - 100

Béang 2: Phan trim duoc chét hoa tan tir cdc miu vién bao bao v€ voi cac ta duoc (n=6)

Miu Thoi gian (phit)
30 60 120 180 240
CTB1 18,12+2,37 37,41£2,92 65,20+2,35 83,21+£2,52 98,22+2,29
CTB2 19,36+2,47 36,41+2,47 64,22+3,18 84,83+3,17 99,23+3,25
CTB3 18,27+2,42 35,28+2,63 64,27+£2,34  82,29+251 97,82+3,18
Vién chua bao  20,16+2,32 35,91+2,97 63,3243,38 84,23+3,57 99,92+3.21
USP 5-30 20-50 - - >80
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Béng 3: Khdi lwong hoi 4m tham qua mang bao (n=6)

Thoi gian (gio)  CTB1 (mg) CTB2 (mg) CTB3 (mg)
1 7,240,5 4.8+0,2 2.4+0.4
2 9,3+0,2 6,7+0,4 3,4+0,2
4 10,5+0,3 7,3+0,3 4,540,2
6 10,9+0,1 7,9+0,1 5,440,1
24 11,740,1 9,4+0,2 6,120,1
12
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Hinh 2: Luong hoi 4m thdm qua mang bao.

Bang 4: Ham luong (%) dugc chét con lai trong vién sau thoi gian bao quan (n=3)

. .ATh(n gian (thang) 0 | 3 9 12
Mau vién
Vién chua bao 99,13+ 2,37 98,29+ 1,82  89,07+2,19  86,94+2,81 84,94+ 3,74
CTB1 102,6+2,48 101,59+ 1,39  95,49+1,63 94,43+2,53 92,43+ 1,85
CTB2 98,54+ 1,74 97,24+238 96,22+ 2,08 94,91£1,94  9291+2,74
CTB3 100,52+ 2,71  99,23+1,92  99,18+2,17  98,05+£2,51 97,05+ 2,78

Pbi voi mau chua bao, ham lugng dugc
chat giam rat nhanh, sau 12 thing ham luong
giam t6i hon 15 %. Trong khi d6 vdi cac mau
vién bao, ham lugng van duy tri dugc trén 90 %
sau 12 thang bao quan. Bac biét la mau vién
bao bing PVA, ham lugng con duy tri trén
95%. Nhu vay két qua cho thay mang bao c6
kha nang 6n dinh ham lugng duoc chat trong
thoi gian nghlen clru.

DPanh gia toc 46 giai phong dugc chat tir cdc
vién sau thoi gian bao quan, két qua dwoc trinh
bay & bang 5.

Két qua cho thdy, trong thoi gian dau, cdc
miu khong thay d6i téc do giai phéng DC
nhiéu. Tuy nhién sau 12 thing téc do giai
phéng DC c6 xu huéng ting 1én, nhét 1a vién
chua bao. Vién hit 4m cang nhiéu thi toc do
giai phéng dugc chit cang nhanh. Néu mang
bao film c6 kha ning chdng 4m tdt, qud trinh
hidt 4m s& chdm hon va anh hudng it téi toc do
hoa tan dugc chét tir vién.
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Béng 5: Cefaclor gidi phéng tir cc vién trong qua trinh theo doi d 6n dinh (%)

Thoi .
diém Mau Thoi gian (gio) f’2. (so
(théng) VOI‘Aban
0,5 1 2 3 4 dau)
Chuabao
21,89+2.73 | 34.68+3.82 | 66,96+2.73 | 86,12+3.14 | 98.9243.42 | 73.56
CTBI1
20,06£2,31 | 38,542,17 | 63,9643,16 | 82,29+2.84 | 95974371 | 74,07
I e
21784242 | 38.1143,16 | 66,09+2,74 | 87.1+1.91 | 95364345 | 72.53
CTB3
18.8242.61 | 35.1242.91 | 6524%3.18 | 83.5242.67 | 96,14+2.73 | 74.65
Chuabao | 3 104183 | 40.1242.65 | 73.23+2.73 | 91.0543.16 | 99.27+2.60 | 65.23
CTBI1
21,1222.18 | 39.70£2.71 | 66.68+2.18 | 85.12+3.18 | 1003+2.18 | 72.7
3 IcmB2
19.27+3.74 | 38.08+3.18 | 65052347 | 86.5+2.47 | 100.122.73 | 74,52
CTB3
19.37+2.84 | 35,10+2,84 | 67.2622,19 | 84,5242.93 | 99,09+2,95 | 73,15
Chuabao | 3 304081 | 42.151.69 | 76.2442.13 | 93.2542.16 | 99.13+3.62 | 61.48
CTB1
20,1942.58 | 40712235 | 68,65+2.38 | 87.4242.28 | 98344381 | 73.11
6 IcTB2
2923271 | 39.18+2.16 | 67.45+2.17 | 87.52+327 | 99.1322.53 | 67.36
CTB3 18.3242.19 | 36.1442.57 | 67.2642.19 | 84.89+3 28 100’1591'2’2 7371
Chuabao | o) 104050 | 43.1242.41 | 83.2443.13 | 92.3542.18 | 98.37+2.69 | 56.58
CTB1
20294242 | 39.79+3.17 | 68,62+3.58 | 87.5242.27 | 99.03+338 | 72.11
° IcmB2
19814275 | 39.28+2.15 | 68,52+2.17 | 88.51£3.27 | 100,124#2.8 | 719
CTB3
19.5322.85 | 36.1322.79 | 67.562329 | 8542+3,13 | 99.59+3.05 | 72.99
Chuabao | 5 13,381 | 45.6653.16 | 86.61+3.81 | 99.9+2.18 | 10021434 | 51.67
CTB1
2246274 | 39112273 | 72,5242.83 | 87.24+3.19 | 99.98+2.19 | 69,11
12 &t
22.153.16 | 38.74%2.91 | 71,0543,17 | 85.4+2.64 | 99.87+327 | 70.67
CTB3
2028+1,67 | 35.96+3.82 | 66,35£3.45 | 86,75+3.43 | 99.91+348 | 72.47

29



30 V.T.H. Hanh, P.T.M. Hué / Tap chi Khoa hoc PHQGHN: Khoa hoc Y Duoc, Tap 32, $6 1(2016) 25-30

5. Két luin

Viéc x4y dung mang bao bao vé cho vién
cefaclor giai phéng kéo dai dang cdt than nudc
1a rat can thiét nham gidp 6n dinh duoc chat
trong qud trinh bdo quan va st dung. Qua
nghién ctru cho thdy mang bao PVA giiip bao
v€ vién, lam cho vién it hut 4m hon so v6i khi
bao bang mang HPMC va Eudragit E100. Mang
bao bao vé con c6 kha nang on dinh ham lugng
duoc chat, anh huong it toi tbe do giai phéng
duoc chét tir vién. Lua chon PVA lam td duoc
bao phim bao vé con mang lai loi ich v& gid
thanh va an toan v&i mdi truong do khong can
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USP 37- monograph: Cefaclor extended
release tablets (online).

st dung nhiéu dung mdi hiru co.

Moisture - Protective Coating
for Cefaclor Extended-Release Tablets

Vu Thi Hong Hanh, Pham Thi Minh Hue

Hanoi University of Pharmacy,
15 Le Thanh Tong Str., Hoan Kiem Dist., Hanoi, Vietnam

Abstract: Cefaclor is a valuable antibiotic tablet belonging to the cephalosporin family. Sustained
release (SR) cefaclor tablet 375mg has longer period of action, thus helps to reduce the required
administration periods, to diminish side effects and to improve its bioavailability. However, cefaclor’s
stablility and preservation is problematic as it is highly sensitive to light and humidity. Moreover,
sustained release tablets so far formulated with hydrophilic polymers, such as HPMC, which is
a hygroscopic excipient. This report presents the experimental data of experiments on developing film
coating from three types of polymers Eudragit E100, PVA and HPMC E6. We determined the water
permeability, drug release and stability of coated tablets. The results showed that PVA, with a stability
period of 12 months, appeared to be the best candidate as excipient for waterproof coating of cefaclor
sustained release tablets.

Keywords: Cefaclor, coated film, hydrophilic polymer, PVA.



