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1. Giéi thiéu

Kha nang giai phdng hoat chat ra khoi dang thuéc mém la yéu té quan trong tao nén hiéu qua
diéu tri cua thubc. C6 nhiéu yéu t6 anh hudng dén kha ning giai phong hoat chat nhu k¥ thuat
bao ché, quy trinh san xuét va thanh phan cong thic [1]. Véi dang bao ché gel, loai va nong do ta
duoc tao gel 1a yéu t6 quyét dinh kha ning giai phdng hoat chat [2].

Vi nhii trong 1a hé phan tan vi di thé, gom pha dau, pha nuéc phan tan dong nhat vao nhau va
dugc 6n dinh boi phan tir cac chat dién hoat trén bé mat phan céach hai pha [3]. Hién nay vi nhil
tuong dugc nghién ctu nhiéu trong cac dang bao ché dung trén da, véi nhidu wu diém nhu cai
thién do tan cua duoc chét kho tan, dic biét cac chat kho tan trong nude. Tuy nhién vi nhii tuong
¢6 d6 nhot thap, kha nang bam dinh trén da kém kho duy tri tic dung nén can duoc dwa vao dang
bao ché nhu gel, kem, md. Trong d6, gel 1a dang bao ché ¢ nhiéu wu diém nhu dé sir dung,
khong tron nhon, khéng can trg hoat dong sinh 1y binh thuong cta da, dé rira sach [4].

Clindamycin phosphat la khang sinh thudc nhém lincosamid thuong ding dé diéu tri mun
trimg ca dudi dang ché pham ngoai da [5]-[7]. Curcumin la hoat chat chinh trong than ré ngh¢
(Curcuma longa L.) c6 tac dung chéng oxy hda, khang viém, l1am lanh vét thuong va khang
khuan [8], [9]. Viéc phéi hop clindamycin phosphat va curcumin trong gel vi nhil twong 1am ting
kha ning khang khuan, giam viém, it tac dung phu va tién loi trong sir dung cho ngudi bénh.

Hién nay, chua c6 cong trinh nghién ctu khoa hoc nao vé dang bao ché gel phdi hop
clindamycin va curcumin dung diéu tri mun tring ca. Tuy nhién dé danh gi4 hiéu qua diéu tri cua
thudc can danh gia kha nang giai phong thudc qua mang. Do vay, ching t6i thuc hién xay dung
cong thirc bao ché gel vi nhii twong phdi hop clindamycin 1% va curcumin 0,2% véi 2 ta duoc
gel carbopol 940 va hyaluronic acid & cac nong do phu hop va danh gia kha nang giai phong
curcumin qua mang celulose 0,45 pm.

2. P6i twong va phwong phap nghién ciru
2.1. Poi twong, hda chdt nghién cru

Pai twong nghién ciu: Gel vi nhii twong phdi hop clindamycin 1% va curcumin 0,2%.

Hoa chat: Isopropyl mirystat (Singapore), dau bo (Pressed Purity — Uc), capryol 90 (Gattefosé
— Phép), tocopherol (Singapore), tween 80 (Trung Qudc), span 80 (Trung Qudc), isopropyl alcol
(Trung Quéc), hyaluronic acid (Trung Qudc), carbopol 940 (Trung Qudc), triethanolamin (Trung
Quéc), methanol (Merk- Birc), acetonitril (Merk- Birc), acid acetic (Merk- Puc), kali dihydro
phosphat (Trung Quéc), nudc cat.

2.2. Phuwong phdp nghién ciru
2.2.1. Bao ché gel vi nhii twong phoi hep clindamycin 1% va curcumin 0,2%

Vi ta dwgc gel hyaluronic acid

- Piéu ché gel hyaluronic acid (HA): Phan tan HA trong khoang 15 g nudc, khudy o nhiét o
70°C, dé HA truong nd hoan toan thu duoc gel HA (1).

- Piéu ché vi nhii trong (VNT): Cén 0,2 g curcumin vao hdn hop dau va chét dién hoat, khuiy
cho tan hoan toan curcumin. Hoa tan clindamycin phosphat vao phan nuéc con lai, thém tir tir
dung dich clindamycin phosphat vao hdn hop trén, khudy trong 30 phit thu dwoc VNT (2).

- Phan tan (2) vao (1), khudy 30 phut thu dugc gel VNT phéi hop clindamycin 1% va
curcumin 0,2%.

Dé yén gel VNT phdi hop clindamycin 1% va curcumin 0,2% & nhiét d6 phong it nhat 24 gio
truge khi tién hanh cac tha nghiém.

Véi ta dwgc gel carbopol 940

- Diéu ché gel carbopol 940: Phan tan carbopol 940 trong khoang 15 g nuéc, khudy & nhiét do
70°C, dé carbopol 940 truong nd hoan toan thu dugc gel carbopol (1°).
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- PBiéu ché VNT: Can 0,2 g curcumin vao hdn hop dau va chét dién hoat, khudy cho tan hoan
toan curcumin. Hoa tan clindamycin phosphat vao phan nudc con lai, sau d6 thém tir tir dung
dich clindamycin phosphat vao hon hop trén, khuay trong 30 phut thu duoc VNT (27).

- Phan tan (2°) vao (1°), khudy 10 phut, thém triethanolamin (TEA), khudy 20 phiit thu dugc
gel VNT phéi hop clindamycin 1% va curcumin 0,2%.

Quy trinh diéu ché gel vi nhii twong phdi hop clindamycin va curcumin duoc trinh bay trong

Hinh 1.
Nude Hén hop O/, | Nudc

Khudy

Curcumin

. Phén tan
s o e ]
Carbopol 940 Pt}:bnotén DD clindamycin 70 0C -

v hJ

hd ‘
Gelnén VNT phéi hop clindamycin | Gel nén HA
carbopol 940 va curcumin

Phén tan Phén tin

Triethanolamin |

h A

Gel carbopol VNT phéi Gel HA VNT phoi hop
hop clindamycin 1% va clindamycin 1% va
curcumin 0,2% curcumin 0,2%

Hinh 1. So do diéu ché gel vi nhii twong phéi hop clindamycin 1% va curcumin 0,2%
2.2.2. Pdnh gid mét sé chi tiéu cua gel

Cam quan: Quan sat va ghi nhan hinh thic gel. Gel tao thanh phai trong sudt hoic trong mo,
thé chat mém, dé tao thanh 16p mong khi bdi Ién da.

pH: Sir dung may do pH. Can khoang 1 g gel VNT, pha loang 10 lan v6i nuée. Tién hanh
thyc hién do pH 3 1dn mdi mau, do & cung nhiét do, 14y két qua trung binh.

Dé dan méng: Can khoang 1 g gel vi nhil twong 1én phién kinh, dat mot tim kinh ning 550 g
lén trén. Giir phién kinh dé khong bi truot, giit yén 1 phat. Ghi nhan dién tich tan ra ciia khéi gel.
Dién tich tan ra cua khéi gel dugc tinh theo céng thirc:

s==2T (cm?) (1)

Trong do: d: duong kinh tan ra cla thuoc (cm)

Dinh lwong:

- Pinh luong clindamycin trong gel bang phuong phép sic ky long hiéu ning cao (HPLC) véi
diéu kién sic ky: Cot Luna C18, 250 mm x 4,6 mm, 5 pum. Pha dong Acetonitril - d&m phosphat
pH 2,5 (22,5 : 77,5; tt/tt). Téc d6 dong 1,0 mI/phdt. Thé tich tiém mau: 10 pl. Pau do PDA dit ¢
budc song 210 nm. Nhiét d¢ 25°C [10], [11].

- Pinh luong curcumin trong gel bang phuong phap HPLC véi diéu kién sic ky: Cot Luna
C18, 250 mm x 4,6 mm, 5 um. Pha dong Acetonitril - acid acetic 2% (60 : 40, tt/tt). Téc do dong
1,0 ml/phat. Thé tich tiém mau 10 ul. Pau do PDA ¢ budc séng 425 nm. Nhiét d¢ 35°C [12].
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Céc quy trinh dinh luong clindamycin, dinh luong curcumin bang phwong phap HPLC da
dugc tham dinh day da theo ICH [13]: tinh phd hop hé théng, tinh dac hiéu, tinh tuyén tinh, do
chinh xac (d¢ lap lai), d6 dung.

2.2.3. Banh gia kha nang giai phdng curcumin qua mang

Sau khi bao ché cac cong thic gel, tién hanh danh gia kha ning giai phong curcumin qua
mang cellulose 0,45 pum (Sartorius).

Dit thanh khudy tir vao khoang nhan. Lap mang va ¢ dinh mang khuéch tan giira khoang cho
va khoang nhan té bao Franz. Cho day méi trudng thir (dung dich dém acetat pH 5,5 - methanol
(1:1, tt/tt)) vao khoang nhan qua 6ng ldy mau. C6 dinh té bao Franz trén may khuay tir, khudy
lién tuc moi trudng thir vai tde do 600 vong/ phut, duy tri nhiét d6 32,0 + 0,5°C. Can 1 g mau thir
vao khoang chira mau, ding mang parafilm bit kin dé han ché sy bay hoi dung moi [14]. Lay
mau dinh luong tai cac thoi diém 30 phat, 60 phat, 120 phat, 180 phdt, 300 phit.

Qua trinh ldy miu dong thoi bo sung mot thé tich méi truong bang dang thé tich dich thir da
ldy ra. Kiém tra va loai bot khi [1].

Xac dinh ham lugng curcumin giai phéng qua mang bang phuong phap HPLC da dwoc thim
dinh ddy da theo quy dinh ICH [L3]: tinh phu hop hé théng, tinh dac hiéu, tinh tuyén tinh, do
chinh xac (d¢ lap lai), do dung. Tt do6 tinh ra luwgng curcumin giai phong trén mot don vi dién
tich mang & mai thoi diém khao sét. Tién hanh 13p lai 3 lan.

Coéng thire tinh luwgng curcumin giai phong:

t1
CT: (Cp.V+ V-SZi:I C) (I—lg/ sz) (2)

Trong do: Cr: Lugng curcumin gidi phong qua mot don vi di¢n tich mang (Hg/cm?)

Ci: Nong do mau thu tai thoi diem i (pg/ml)
Ci: Nong do mau thu tai thoi diém t (pg/ml)
V: Thé tich moéi truong (12 ml)
S: Di¢n tich mang 4,906 cm?
v: Thé tich rat mau (1 ml).

3. Két qua va ban luan

3.1. Bao ché gel vi nhii twong phoi hep clindamycin 1% va curcumin 0,2%

Voi 2 ta dugc tao gel carbopol 940 va hyaluronic acid tao dugc 6 cong thirc gel voi thanh
phan nhu Béang 1.
Bang 1. Cong thizc bao ché 100 g gel vi nhii tiong phoi hep clindamycin 1% va curcumin 0,2%
Khéi lweng cac thanh phan trong cong thiic (g)

Thanh phén

F1 F2 F3 F4 F5 F6
Clindamycin phosphat 1,19 1,19 1,19 1,19 1,19 1,19
Curcumin 0,2 0,2 0,2 0,2 0,2 0,2
Isopropyl mirystat 2,73 2,73 2,73 2,73 2,73 2,73
Dau bo 0,91 0,91 0,91 0,91 0,91 0,91
Capryol 90 0,91 0,91 0,91 0,91 0,91 0,91
Tocopherol 0,45 0,45 0,45 0,45 0,45 0,45
Tween 80 23,33 23,33 23,33 23,33 23,33 23,33
Span 80 4,67 4,67 4,67 4,67 4,67 4,67
Isopropy! alcol 7,0 7,0 7,0 7,0 7,0 7,0
Hyaluronic acid 0,3 0,4 0,5 - - -
Carbopol 940 - - - 0,1 0,2 0,3
Triethanolamin - - - 0,1 0,2 0,3
Nudc cit vira du 100 100 100 100 100 100

3.2. Ddanh gid mét sé chi tiéu cia gel
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Mot sb tinh chat caa gel VNT phdi hop clindamycin 1% va curcumin 0,2% (hinh 2) duoc
trinh bay ¢ Bang 2.
Bang 2. Mgt sé tinh chat ciia gel vi nhii firong phaoi hep clindamycin 1% va curcumin 0,2%

Tinh chat F1 F2 F3 F4 F5 F6
Cam quan Gel trong subt, mau vang, dong nhat, bam thanh 16p mong trén da
D6 dan mong (cm?) 77,8 68,6 65,2 80,2 75,45 69,26
pH 5,51 5,55 5,52 5,45 5,47 5,46
DPinh luong (%)
Clindamycin 98,83 97,01 97,76 98,12 98,23 97,32
Curcumin 97,15 98,32 97,34 97,03 98,12 98,34

V6i 2 ta duge tao gel HA va carbopol 940 déu cho gel VNT ph01 hop clindamycin 1% va
curcumin 0,2% c6 thé chat trong sudt, mau vang, phu hop pH da va dé dang bam thanh 16p mong
trén da. Tuy nhién dé danh gia hiéu qua diéu tri cua cac gel, can danh gia kha nang giai phong
hoat chét ra khoi gel.

Hinh 2. Hinh anh cac mau gel vi nhii firong phéi hop clindamycin 1% va curcumin 0,2%
3.3. Pdnh gid khd nang gidi phdng curcumin qua mang
Dbé danh gia kha ndng giai phong curcumin 3 ing toi bé tri thi nghiém theo hinh 3.

Hinh 3. Hinh dnh bé tri thi nghiém danh gid kha ndng gidi phong curcumin qua mang (a),
té bao khuech tan kiéu ding (b).

Két qua giai phéng curcumin qua mang cellulose acetat cua cac gel VNT phdi hop
clindamycin 1% va curcumin 0,2% dugc trinh bay ¢ Bang 3 va Hinh 4.

So sanh kha ning giai phdng curcumin qua mang cua cac gel cho thiy gel F1, F2, F3, F4, F5,
F6 co lugng curcumin gidi phong ¢ cac thoi diém khao sat 0,5h, 1h, 2h, 3h, 5h khac nhau cé y
nghia thong ké (ANOVA, p < 0,05). Kha néng giai phong curcumin cua cac gel & cac thoi diém
khao sat duoc sip xép theo thir tw giam dan nhu sau gel F4 > F5 > F6 > F1 > F2 > F3. Gel
Carbopol 940 tao gel 0,1% (F4) c6 kha ning giai phdng curcumin cao nhat ¢ tat ca cac thoi diém
(Hinh 4).
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Bang 3. Két qua danh gid giai phong curcumin qua mang cua cac gel vi nhii tiong

Thoi di~ém Luwogng curcumin gidi phéng qua mang cellulose acetat (ug/cm?)
lay mau TB+£SD (n=3)
(gio) F1 F2 F3 F4 F5 F6
0,5 4,12+1,21 3,08+1,78 2,60+1,70  10,14+2,78  6,77+1,94 5,98+1,12
1 11,54+1,31 8,09+2,50 5,02+2,64  29,98+1,93 21,87+2,73 18,96+1,87
2 26,45%4,25 21,13+4,06 16,65+6,66 56,49+500 45,08+505 35,76+5,67
3 43,15+3,89 37,02+4,55  30,23+7,77  75,97+3,90 63,67+4,44 52,17+523
5 73,4245,65 63,09+6,94 57,09+6,25 119,06+4,12 93,77+7,92 78,34+4,02
——F1 —8—F2 F3 ——F4 F5 F6
140
Q120
E
g 100
g
w 80
g
; 60
% 40
£
E 20
=
£ 0 me
g o
e 0 1 2 3 4 5 6
E‘ Thoi gian (gio)

Hinh 4. Biéu do giai phéng curcumin qua mang cia cac gel

Tir két qua trén cho thiy véi ta duoc tao gel HA ndng do tao gel 0,3% (77,8 cm?) c¢6 do dan
mong 16n hon do dan mong cua gel carbopol 940 ndng d6 tao gel 0,2% (75,45 cm?) va 0,3%
(69,26 cm?). Tuy nhién kha ning giai phong curcumin qua mang cua gel HA ndng do tao gel
0,3% thap hon gel carbopol 940 ndng do tao gel 0,2% va 0,3%. Diéu nay ching t6, kha ning giai
phong curcumin qua mang cua ta dugc tao gel carbopol 940 t6t hon ta dugc tao gel HA. Kha
nang giai phong curcumin qua mang gitta 2 loai ta dugc tao gel khong bi anh hudng bdi do dan
mong, ma do ban chat cac ta dugc tao gel. Diéu d6 c6 thé duge giai thich véi ta dugce tao gel HA
co cau triic cong kenh nong do tao gel VNT cao hon ta dugc tao gel carbopol 940. Gel HA tao hé
khung lién két gel cdng kénh, chit chg, bit giit curcumin bén trong va cho kha ning giai phong
curcumin ra khoi gel thap. Nguoc lai, véi ta duge tao gel carbopol 940 ¢6 cau trac don gian hon,
tao gel v6i nong do thap nén trong cong thirc gel VNT, carbopol 940 tao hé khung lién két gel
l6ng 1é0, dé dang giai phong curcumin ra khoi gel.

4. Két luan

Kha nang giai phong curcumin qua mang cellulose 0,45 pm ciia cac cong thirc gel cho thay
gel carbopol 90 ndng d6 0,1% cho kha ning giai phong hoat chit qua mang cao nhat & tat ca cac
thoi diém. Gel Carbopol 940 ndng d6 0,1% giai phong lwong curcumin qua mang sau thoi gian
5h nhiéu nhat la 119,06 pg/cm?. Nghién ciru da bao ché duogc cong thuc gel VNT phdi hop
clindamycin 1% va curcumin 0,2% Véi ta duoc tao gel carbopol 940 néng do 0,1% tao gel
tiém ning c6 kha nang giai phong lwong curcumin nhiéu nhat.
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