Khao sat anh hwong cua ta dwgc ra
tdi do hoa tan cua vién nén cefixim 100 mg

Ha Thi Nhan'", Vo Xuan Minh?
"' Dai hoc Phenikaa
2 Truong Dai hoc Duoc Ha Néi

Summary

Cefixim is a poor water-soluble antibiotic belong to IV group of BCS, has low oral bioavailability.
To improve the dissolution of cefixim tablet, in this paper somes formulation factors were studied.

The

investigation results showed that the surface - active ingredients and super-disintegrants

affected strongly the dissolution of the obtained tabets, particulary in the dry-granulation method.
Through the experimental data, an suitable formulation of the cefixim tablet was established that
has the same dissolution profile which reference tablet, meets the requirement of the Viethamese

Pharmacopoeia V.

Keywords: Cefixim, dissolution, super-disintegrants, surface - active ingredients.

DPat van dé

Cefixim 1a khang sinh cephalosporin thé hé Il
c6 tac dung tét trén nhiéu ching vi khuan gram
(+) va gram (-), hiéu lwc diéu tri cao. Nhung
cefixim rat so nwéc, kho tan trong nuwéec, thude
nhém IV hé théng phan loai sinh dwoc hoc. Do
do, vién nén cefixim trén thj trwdng thuwdng
khong on dinh v& do hoa tan. Mot trong cac bién
phap dwoc st dung dé cai thién do tan cla
dwoc chat it tan trong ché pham vién nén |a st
dung chét dién hoat phdi hop véi cac loai ta
duwoc siéu ra. Chinh vi vay, nghién ciu nay
duwoc thwe hién véi muc tiéu danh gia dwoc anh
hwéng cla chét dién hoat va ta dwoc siéu ra
dén kha nang gidi phéng dwoc chat tir vién nén
cefixim 100 mg.

Thiét bi nghién ctru

Can phan tich Metler toledo, may do db hoa
tan UDT — 804-8- Logan, may sé&c ky 16ng hiéu
nang cao — Hitachi, quang phd t& ngoai — kha
kién UV1800 — Shimadzu, may dap vién tadm sai,
may th& d0 ra Erweka, may do do clrng
Erweka...

Phwong phap nghién ciru

Phwong phép bao ché

Xay dwng cdng thirc vién nén cefixim dwa
trén sw khao sat cac loai ta dwoc, dac biét la
chat dién hoat va t& dwoc siéu ra, gébm céac
thanh phan co ban nhw bang 1.

Nguyén liéu va phwong phap Bang 1. Thanh phén céng thirc khéo sét
nghién ctru _

Nguyén liéu Thanh phén Ham Iuong/

Cefixim (CF), natri lauryl sulfat, gébm arabic, __ cong thirc
natri starch glycolat, crospovidon, lactose _Cefixim 100 mg
monohydrat, magnesium stearat, talc: déu c6 Lactose khan Thay doi
ngudn gbc Xilong — Trung Quéc, dat tiéu chudn  Chét dién hoat (Tween 80, natri Thay doi
USP 37. Natri croscarmellose: c¢6 ngudn géc An  Jauryisulfat, gém arabic)
B0, con cac hda chét khac dat tieu chuan tinh T4 duoc siéu ra Thay ddi
khiet phan tich. (Natri croscamelose, crospovidon,

natri starch glyconat)

Chiju trach nhiém: Ha Thj Nhan Magnesium stearat 4mg
Email: hanhanhddl@gmail.com Talc 2mg
Ngay nhan: 10/9/2020
Ngay phan bién: 18/10/2020
Ngay duyét bai: 29/10/2020
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Ky thuéat bao ché

- Can cac thanh phan theo cong thirc.

- Nghién min, ray qua ray 125 ho&c 180,
dé rieng tirng thanh phan.

- Tron bot kép: Cefixim, ta dwoec don, ta dwoc
siéu ra, chéat dién hoat.

- Déap vién to v&i dwdng kinh chay 20 mm.

- Can v& vién, tao hat qua ray 1000.

- Thém ta dwoc tron magnesi stearat.

- Dap vién khéi lwgng 400 mg v&i chay 16m
dwdng kinh 11 mm, Iwc dap vién 50 — 70 N.

Cdc phwong phdp danh gia tiéu chuéan
chat lwong vién

- Danh gia d6 cing, do ra, do dong déu khéi
lwong: Theo phwong phap chung dbéi voi
vién nén.

- Thir d6 hoa tan: May hoa tan kiéu gié quay,
tbc dd khudy 75 vong/phat. Méi trudng hoa tan
900 ml dung dich dém phosphat pH 7,2.
Nhiét do moéi trwng 37 + 0,5°C.

Sau céc khoang thoi gian nhét dinh, hat mau,
loc qua mang loc 0,45 ym, do méat dé quang
tai bwdc séng 288 nm. So sanh v&i mau chuan.
Cac két qud nghién ctu dwoc biédu thi dudi
dang trung binh (n = 3).

- Pinh lwong bang phuong phap HPLC, voi
detector UV 254 nm, pha déng la dung dich
acetonitril - dung dich tetrabutylamoni
hydroxyd (250 : 750), tbc d6 dong 1 mi/phut,
thé tich tiém: 10 pl.

Két qua va ban luan

Khao sat sw anh hwéng clua cac chét
dién hoat

Chét dién hoat gép phan lam ting tinh thdm
cla vién, ttr d6 lam giam th&i gian ra va tang d6
tan cta dwoc chat. M&i chat dién hoat sé co
nhitng anh hwéng nhat dinh t&i d6 tan hoat
chat. Tién hanh bao ché cac mau vién nén CF
100 mg c6 st dung natri laurylsulfat, gdm arabic
v&i cac cong thire (CT) dwoc thé hién & bang 2.

Bang 2. Cong thirc bao ché vién nén CF véi céc loai chét dién hoat

Céng thirc CT1 CT2 CT3
Thanh phan (mg) (mg) (mg)
Cefixim (CF) 100 100 100
Lactose monohydrat 294 292 292
Natri laurylsulfat (NaLS) - 2 -
GO6m arabic - - 2
Magnesi stearat 4 4 4
Talc 2 2 2
Téng 400,00 400,00 400,00

Céac méau vién nén duoc tién hanh do dé cirng, dd rd, dd hoa tan theo mod ta & trén. Két qua

duwoec trinh bay & bang 3, hinh 1.

Bang 3. Mot sé tinh chét vién nén tir mau CT1, CT2, CT3

Cédc tinh chat D6 cirng (N) D6 ra (phut) Hinh thirc cam quan
CT1 68+2 8 Chac, dep, mau trang
CT2 67 £1 5 Chac, dep, mau tréng
CT3 68 + 1 5 Chéc, dep, mau trang

Két qua nay cho thdy cd 3 mau vién nén co
dod cirng xap xi nhau va déu dat vé hinh thirc
cam quan, vién chac dep va c6 mau trang. Tuy
nhién & mau CT1 (khéng dung chét dién hoat)
thi thoi gian ra lau hon so v&i 2 mau CT2, CT3
(c6 str dung chét dién hoat). Nhw vay cé thé néi

chét dién hoat lam gidm th&i gian ra cla vién,
giup cho vién ra nhanh hon.

Con & mau CT2 va CT3 cb thoi gian ra nhw
nhau, chirng té s anh hwéng t&i thdi gian ra
cla vién cla cac chat dién hoat khac nhau
khéng nhiéu, tham chi la nhw nhau.
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Hinh 1. B4 thi hoa tan mau vién nén CT1, CT2, CT3

Két quad d6 hoa tan cGa 3 mau vién nén
cho théy:

+ O mau vién nén CT1 (khdéng dung chét
dién hoat) c6 d6 hoa tan cta CF thap hon 2
mau vién nén CT2 va CT3 (st dung NaLS va
gém arabic) & moi thoi diém. Didu nay chirng té
natri laurylsulfat va gém arabic cé kha nang cai
thién do tan cla cefixim dang vién nén.

+ Kha nang giai phong cia CF & hai mau
CT2 va CT3 co s khac nhau ngay tir thoi diém
ban dau. O thoi didm 5 phut thi % CF giai phéng

la 16,01%; & thoi diém 30 phat thi % CF giai
phong & CT2 la 41,34% con & CT3 chi co
40,06%. Nhw vay natri lauryl sulfat c6 kha nang
cai thién do tan clia CF cao hon gom arabic.
Céc codng thirc nghién ctvu sau str dung tdi chéat
dién hoat dé cai thién do tan la natri laurylsulfat.

Két qua khao sat anh hwéng cua ty lé
chat dién hoat

Cac méau vién nén CF 100 mg cé s dung
natri laurylsulfat & cac ty |é khac nhau dwoc bao
ché theo quy trinh dwoc mé ta & trén, cac cong

& mau CT2 1a 16,56% con & mau CT3 thic duwoc thé hién & bang 4.
Bang 4. Cong thirc bao ché vién nén CF véi céc ty 16 cua NaLS

Céng thirc CT2 CT4 CT5 CT6
Thanh phan (mg) (mg) (mg) (mg)
Cefixim 100 100 100 100
Lactose monohydrat 292 290 288 286
Natri laurylsulfat (NaLS) 2 4 6 8
Magnesi stearat 4 4 4 4
Talc 2 2 2 2
Téng 400 400 400 400

Céac méau vién nén duoc tién hanh do do cirng, dd rd, dd hoa tan theo moé ta & trén. Két qua

duworc trinh bdy & bang 5, hinh 2.

Bang 5. Mot s6 tinh chét vién nén tir mdu CT2, CT4, CT5, CT6

Céc tinh chét Do cing (N) D¢ ré (phat) Hinh thire cam quan
CT2 67 + 1 5 Chéc, dep, mau trdng
CT4 62 +3,5 5 Chéc, dep, mau trang
CT5 62+1,5 4 Chéc, dep, mau trdng
CT6 60+ 0,5 4 Chéc, dep, mau trang

Két qua cho thay cac mau vién nén déu dat
vé hinh thtrc cdm quan, vién chéc dep, cé mau
trang. Tuy nhién, khi st dung ty |& chat dién
hoat cang cao thi dé clrng cla vién cang giam,

& CT2 dung 0,5% NaLS thi @6 ctrng la 67 N con
& mau CT6 dung 2% NaLS thi d6 cirng chi con
60 N. Thoi gian ra cla vién cling gidm khi tang
ty 1& NaLS s&r dung trong cong thirc.
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Hinh 2. B4 thi hoa tan mau vién nén CT2, CT4, CT5, CT6

Két qua vé dd hoa tan cho thay:

+ O céac thoi diém ban dau thi % CF giai
phong clia cac mau vién nén khong co sw khac
biét nhiéu. Nhwng & cac thdi diém sau thi % CF
gidi phong tang dan t mau vién nén CT2, CT4,
CT5, CT6.

+ O thoi diém 30 phat % CF giai phéng &
mau CT2 (dung 0,5 % NaLS) la 41,34%, mau
CT4 (dung 1% NalLS) la 48,95%, mau CT5
(dung 1,5% NaLS) la 51,177% va mau CT6

(dung 2% NaLS) la 54,73%. Nhw vay khi tang ty
Ié cia NaLS thi % CF dwoc gidi phong ciling
tang 1&n dang k&. O cong thirc nghién ctu sau
st dung NaLS vé&i ham lvong 2%.

Két qua khao sat hwéng cua ta dwore ra

Tién hanh khao sat cac loai ta dwoc siéu ra
natri starch glyconat, crospovidon,
croscamelose v&i cac ty 1é khac nhau. Cac mau
vién nén duwoc bao ché theo quy trinh md ta &
trén v&i cac cong thire dwoc thé hién & bang 6.

Bang 6. Cong thiic bao ché vién nén CF véi cac ty 16 ta duoc siéu ra

Céng thirc CT6 CT7 CT8 CT9 CT10 CcT11 CT12

Thanh phan (mg) (mg) (mg) (mg) (mg) (mg) (mg)
Cefixim 100 100 100 100 100 100 100
Lactose monohydrat 286 276 266 246 266 246 226
NaLS 8 8 8 8 8 8 8
CCS - 10 - - 20 40 60
CP - - 10 - - - -
SG - - - 10 - - -
Magnesi stearat 4 4 4 4 4 4 4
Talc 2 2 2 2 2 2 2
Téng 400 400 400 400 400 400 400

Ghi chd : Croscamelose (CCS), Crospovidon (CP), Starch glyconat natri (SG)

Céac mau vién nén duoc tién hanh do do cirng, d6 ra, do hoa tan theo mo ta & trén. Két qua duoc

trinh bay & bang 7, hinh 3 va hinh 4.

Bang 7. Mot sé tinh chét vién nén tr mdu CT6 dén CT12

Cédc tinh chat Dé cung (N) D¢ ra (phat) Hinh thdc cdm quan
CT6 60+0,5 4 Chéc, dep, mau trdng
CT7 50 + 3 2 Chéc, dep, mau trang
CT8 50 +3 2 Chéc, dep, mau trang
CT9 50 +2 2 Chéc, dep, mau trdng
CT10 50 + 1 2 Chéc, dep, mau trang
CcT11 50+0,5 1 Chéc, dep, mau trdng
CT12 45 + 1 1 Khéng dat d6 bén co hoc
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Két qua nay cho thay khi khéng dung téi ta
dwoc siéu ra thi dd bén co hoc cla vién cao hon
(& CT6 khong dung ta dwoc siéu ra thi do clirng
clia vién la 60 N nhwng & cac cong thirc con lai
dung ta dwoc siéu ra thi do cieng vién chi con 45-
50 N); khi tang ty & ta dwoc siéu ra thi do cirng
cla vién giam. Nhw vay do clng cla vién ty 1é
nghich v&i lvgng ta dwoc siéu ra st dung.

Khi st dung v&i CCS véi ty 1€ 15% thi
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vién khoéng dat dd bén co hoc, vi vay cac cong
thirc nghién ctru sau khéng dung CCS qua 10%.

Thoi gian ra cua vién cling thay déi theo
lwong ta dwoc siéu ra sir dung: Khi khéng st
dung ta dwoc siéu ra (CT6) co thdi gian ra dai
hon (cac coéng thirc con lai); va khi tang ty 1€ ta
dwoc siéu ra thi thdi gian ra clta vién gidam. Nhw
vay kha nang gidi phéng dwoc chat ty 1& thuan
vOi lwong ta dwoc siéu ra sir dung.
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Hinh 3. B4 thj hoa tan mau vién nén CT6, CT7, CT8, CT9

Két qua nay cho thay:

+ V&i mau vién nén khong s dung ta duoc
siéu ra (CT6) c6 % CF giai phong thap hon so
v&i cac mau vién nén co s dung ta dwoc siéu
ra (CT7, CT8, CT9) & moi thdi diém. Nhw vay co
thé néi ta dwoc siéu ra cé kha nang cai thién do
tan cia CF ttr vién nén.

+ O thoi diém 30 phut, % CF & mau CT6
(khéng dung ta dwoc siéu ra) chi gidi phong
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Hinh 4. D6 thj hoa tan mé

54,73%, nhwng & mau CT7 (st dung CCS) la
68,26%, & mau CT8 (s dung CP) la 61,23%,
va & mau CT9 ( s dung SG) la 57,26%. Nhw
vay v&i cac loai ta dwoc siéu ra khac nhau thi
kha nang cai thién do tan clia CF trong vién nén
la khac nhau, va kha nang cai thién doé tan cta
CCS 1a cao nhat. Két qua nghién ctru nay phu
hop véi két qua nghién clru clia Remya K. S. va
Cs. 2,
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Dwa vao két qua thu dwoc & hinh 4 cho thay:

+ Khi str dung CCS & cac ty 1é€ khac nhau thi
% CF dwoc gidi phéng ciing thay déi. O thoi
diém 30 phit mau vién nén CT7 (s& dung 2,5%
CCS) c6 % CF giai phéng la 68,26%; mau CT10
(st dung 5% CCS) la 71,56% va mau CT11 (st
dung 10% CCS) la 75,68 %. Nhw vay khi st
dung ty I1é CCS trong céng thirc cang cao thi %
CF giai phdéng cang lon.

%CF giai phong
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+ O hai mau vién nén CT10 va CT11, mtc do
gidi phéng ctia CF dat tiéu chuan Dwoc dién V.
Tuy nhién & mau CT11 c6 méc % CF
gidi phéng cao hon mau CT10. Nhw vay sk
dung CCS véi ty 1€ 10% cho kha nang gidi
phong CF |a cao nhét [,

So sanh véi vién déi chiéu cefixim 100 mg

Két qua danh gia do hoa tan gitra mau vién
CT11 va vién dbi chiéu dwoc thé hién qua
hinh 5.

86,90
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Hinh 5. D4 thj hoa tan mau vién nén CT11 va vién déi chiéu

Khi so sanh véi vién déi chiéu, do hoa tan
cta CF tr mau vién nén CT11 & thoi diém 5,
10, 15 phat gan nhu twong dwong véi mau vién
dbi chiéu, va & cac thoi diém sau d6 tuy & mau
CT11 sy gidi phong CF thap hon so véi vién doi
chiéu, nhung chi sb f, = 74,42 (> 50) thé hién
sy twong ddng gitka hai db thi hoa tan ctia CT11
va vién dbi chiéu hay vién nén CF nghién ctu
c6 do hoa tan twong dwong vién déi chiéu.

Két luan

Qua nghién clru cho ta thdy chat dién hoat va
ta dwoc siéu ra co kha nang céi thién do6 tan cua
cefixim & dang vién nén v&i ham lwong 100 mg.
Trong d6, natri lauryl sulfat l1a chét dién hoat c6
kha nang cai thién dd tan cta CF Ién nhéat

voi ty 1& s dung la 2%, va croscamelose la ta
dwoc siéu ra cé kha nang gilp vién nén cefixim
100 mg c6 dd hoa tan dwoc chat cao nhéat & ty
Ié st dung la 10%.
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