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TOM TAT
Vi nhii tuong natri diclofenac dudc bao ché gém pha nuéc, pha dau, chat dién hoat, déng dién
hoat va chat lam tang hdp thu. T6i uu hda cong thiic bao ché vi nhi tuong dua trén mé hinh thiét ké
thi nghiém truyén théng va mang neuron nhan tao. Theo mé hinh d6, 13 cong thic da dugc thiét ké.
Ty 1é cac thanh phan trong vi nhili tuong dugc lua chon lam bién doc 1ap. Phan tram natri diclofenac
gidi phéng trong 1, 2, 3, 4, 5, 6 gid dudc coi la cac bién phu thudc. Cac bién doc lap thay ddi anh
hudng cé y nghia théng ké dén téc dd giai phdng natri diclofenac khdi vi nhi tuong. Vi nhi tuong bao
ché theo cong thiic t6i uu giai phdng dudc khoang 25% dudc chat sau 6 gid.
* TU khoa: Natri diclofenac; Vi nhii tuong; Dung qua da; Téi uu hoa.

FORMULATION OPTIMIZATION OF DICLOFENAC SODIUM
MICROEMULSIONS FOR TOPICAL USE

SUMMARY

Diclofenac sodium microemulsions were prepared from water and oil phase, surfactants, cosurfactants
and percutaneous penetration enhancer. Formulations of microemulsions were optimized on the basis
of the classical experimental design and artificial neural network principles. As model formulations,
13 kinds of microemulsions were prepared. The amounts of components were selected as independent
variables. The percentages of diclofenac sodium released at 1, 2, 3, 4, 5 and 6 hours were considered
as dependent variables. The changes in the amounts of all components influenced significantly release
rates of diclofenac sodium from microemulsions. The microemulsion prepared according to optimized
formula released about 25% of drug content after 6 hours.

* Key words: Diclofenac sodium; Microemulsion; Topical use; Optimization.

DPAT VAN DE man tinh, bénh cling khdp, réi loan khdp
nhu viém tdi thanh mac, viém gan; giam

Diclofenac 1a mét dan chat cua axit . T
dau 6 cac mé mém nhu bong géan, cang cg;

phenylacetic acid, thuéc nhém chéng viém o ] . )
khong steroid (NSAID). Né dudc st dung va giam da\u trong cac truong hop khac nhu
chll y&u dudi dang mudi natri, c6 tac dung dau day than kinh, bénh git, dau bung kinh,
gidm dau, chéng viém trong cac trudng hop: ~ chling dau nlta dau va dudc dung trong moét
viém cd, bénh thap khép, bénh viém khép  s6 trudng hdp phau thuat.
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Vi nhil tuong & mét cdu trac trong suét, 6n
dinh dugdc tao nén bdi cac thanh phan dau,
nuGc, chat dién hoat va déi khi c6 thém chat
dong dién hoat. Cac nghién ctu vé vi nhii
tuong dung qua da da chi ra rang vi nhii
tuong cai thién kha nang giai phéng va
hép thu dudc chat cla da [2, 4, 5, 6, 8]. O
Viét Nam, vi nhii tuong va (ing dung clia n6
trong cac dang thuéc hau nhu chua dudc
nghién ctu. Do vay, muc tiéu clia nghién
clu nay la s dung mé hinh thiét ké thi
nghiém truyén théng va mang neuron nhan
tao dé phan tich anh hudng clia cac thanh
phan va t6i uu hdéa coéng thiic vi nhii tuong
natri diclofenac dung qua da nham cai thién
kha nang giai phong dudc chét.

NGUYEN LIEU VA PHUONG PHAP
NGHIEN cUuU

1. Nguyén liéu nghién ctu.

Natri diclofenac (USP 28), Tween 80
(USP 28), Span 80 (USP 28), dimethyl
sulfoxyd - DMSO (tiéu chudn nha san xuét),
alcol isopropylic (BP 2007), dau dau tuong
(tiéu chudn nha san xuét).

2. Phuong phap nghién ctru.

* Phuong phap bao ché vi nhii tuong:

Hoa tan Span 80 trong dau dau tuong.
Natri diclofenac, Tween 80 dugc hoa tan trong
nuéc. Tron pha dau va pha nuéc vGi nhau.
Sau d6, thém chat déng dién hoat (alcol
isopropylic) va chat lam tang hap thu (DMSO).
Khuay tron cho tGi khi tao thanh vi nhi tuong
trong suét. T4t ca cac cong thiic déu chira
1% (khai lugng/khéi lugng) natri diclofenac.

* Dinh lugng natri diclofenac trong vi nhi
tuong:

Xac dinh ham lugng natri diclofenac trong
vi nhii tuong bang phuong phap séc ky 16ng
hiéu nang cao. Hé théng sdc ky bao gébm
(a) cét nucleosil C8 (25 cm + 4,6 cm, 5 um);

pha déng la hén hop 34 thé tich cla dung
dich déng thé tich clia acid phosphoric 1%
(kl/tt) va natri dihydrophosphat 0,16% (kl/tt)
diéu chinh pH dén 2,5 va 66 thé tich methanol.
Toéc d6 dong 1 mi/phat; (c) detector tir ngoai
dat & budc séng 254 nm.

* Danh gia murc do giai phong dugc chét:

Panh gia miic d6 giadi phong dudc chat
bang cach st dung hé théng binh khuéch
tan thu dong Franck (dién tich khuéch tan
3,14 cm?), v6i mang than nu6c polysulfon
(Tuffryn®; 0,45 pm). Dat mang vao gitta ngan
cho va ngan nhan. Méi trudng khuéch tan
trong ngan nhan la 7 ml dung dich dém
phosphat pH 7,4, luén duy tri 8 nhiét do
32,0 = 0,5°C bang hé théng diéu nhiét.
Pong thai lubn khudy véi téc dd6 400
vong/phat. Ngan cho chira 0,35 g mau th.
Hat 0,5 ml dung dich mau & khoang gilia
clia ngan nhan va sau dé bé sung lai ngan
nhan 0,5 ml méi trudng khuéch tan. Mau &y
ra dem phan tich ngay bang hé théng sac
ky 16ng hiéu nang cao.

* Thiét ké thi nghiém:

M6 hinh thiét k& thi nghiém truyén théng
va mang neuron nhan tao dugc s dung lam
cobng cu dé xac dinh mic dd anh hudng cla
cac ta dudc t6i ty 1é giai phong natri diclofenac
va thiét ké cong thdc t6i wu. S dung phan
mém MODDE 5.0 (Umetrics Inc., My) va
INFORM 3.2 (Intelligensys Ltd., Anh).

KET QUA NGHIEN cUU VA
BAN LUAN

1. Xay dung cong thirc thuc nghiém.

Trong cac nghién c(u so bd, gidn dé pha
4 25°C dugc xay dung véi ty 1é thay déi cla
pha diu, chat dién hoat/chat déng dién
hoat, nuéc. Tu d6 xac dinh cong thic vi nhi
tuong v6i cac thanh phan co ban: natri
diclofenac 1% (kl/kl), Tween 80, Span 80,



alcol isopropylic, nu6c DMSO va dau dau
tuong (vira dd 100% Ki/Kl).

* Cac bién doc lap:

Span 80: 40 - 46%; Tween 80: 8 - 10%;
alcol isopropylic: 12 - 14%; nuéc: 5%; DMSO:
6 - 10%; dau dau tuong: vita dd 100%.

Céc bién phu thudc 1a phan tram natri
diclofenac dugc giai phong sau 1, 2, 3, 4, 5 va
6 gid. Bang thiét k€ do Modde 5.0 gém 13 thi
nghiém, sau d6 thuc hién cac thi nghiém. Phan
tich két qud bang mang neuron nhan tao
(tich hgp trong INFORM 3.2) nhdm danh gia
anh hudng cutia cac bién doc 1ap t6i bi€én phu
thudc va téi uu hda cong thiic vi nhii tuong
theo phan tram gidi phong dudc chét cao nhét.

2. K&t qua va phan tich cac yéu té anh
hudng.

Vi nhii tuong dudc bao ché theo phuadng
phap da mo ta. T4t ca cac mau déu 6n dinh &
nhiét do phong it nhat 3 thang khong co tach.

% Dudc chat giai
phéng sau 3 gio

Span 80 (%)

Hinh 1: Anh hudng ctia Span 80 va Tween
80 tGi mirc do giai phéng dudc chét tir vi nhi
tuong (alcol isopropylic = 13%; DMSO = 9%).

Mic d6 gidi phong dudc chat gidm néu
tang ty I& Tween 80 va Span 80, c6 thé do
khi tang ty I&é Tween 80 va Span 80, do nhét

Tween 80 (%)

cla vi nhii tuong tang 1én lam cham toc do
khuéch tan dudc chét ra khdi hé.
% Dudc chat giai

phéng sau 3 gio
2008

19.02

17.96
169
16.04

1478
10.58
10.06

0.548
Tween (%] g n3o

Tween 80 (%) %218
B

5 2218 03 1842 16.54

Dau dau tuong (%)

2594 240

Hinh 2: Anh hudng cla diu dau tuong va
Tween 80 t6i miic do gidi phong dudc chét tir vi
nh tuong (alcol isopropylic = 13%; DMSO = 9%).

Khi ty I& dau dau tuong tang 16 - 20%, ty
lé giai phong dudc chat tang nhanh. Nhung
tiép tuc tadng dau dau tuong 20 - 26%, ty 1é
giai phéng dudc chat khéng tang.

% Dudc chit giai
phéng sau 3 gio

Alcol isopropylic (%)
Hinh 3: Anh hudng clia DMSO va alcol isopropylic
t6i mic d6 gidi phong dugdc chat tir vi nhi
tuong (Tween 80 = 9%; Span 80 = 43%).



Miic do gidi phéng dudc chét tang theo
ty 1& DMSO tang, c6 thé do DMSO lam téng
kha nang phan tan cta natri diclofenac trong
vi nhii tuong. Trai lai, ty & alcol isopropylic
tang lai lam gidm mc d6 giai phong dugc chat.

3. Cong thic t6i uu cda vi nhii tuong.
Coéng thic vi nhi tuong dudc thiét ké toi

uu sao cho phan tram giai phéng natri
diclofenac cao nhét sau 1, 2, 3, 4, 5, 6 gi0.
Véi su trg gitp cla phan mém INFORM 3.2,
cong thic t6i uu xac dinh nhu sau: natri
diclofenac: 1,00%; dau dau tuong: 15,26%;
Tween 80: 10,58 %; Span 80: 45,12%; alcol
isopropylic: 13,68%; nudc: 5,0%; DMSO: 9,36%.

Béng 1: Pham tram dudc chat gidi phdng ti vi nhii tuong bao ché theo céng thirc t6i uu

(n = 3).
PHAN TRAM DUOC CHAT THOI GIAN (gid)

PUGC GIAI PHONG ] 5 3 4 5 6
Theo céng thiic t6i uu 6,59 11,79 18,51 21,35 22,63 25,08
Theo du doan clia INFORM 9,91 14,45 17,57 20,90 24,13 26,03

30
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2 20 -
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=
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<
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° —e— Thuc té
5 —=— Du doan
O T T T T 1
0 1 2 3 4 5 6
Thoi gian (gio)

Hinh 4: So sanh mdc do gidi phdng dudc chét tir vi nhi tuong dudc ché theo cong thic
t6i uu (n = 3) va gia tri du doan bang phan mém INFORM 3.2.

Thubc dudc gidi phéng cham tir vi nhii
tuong. Sau 6 gid, hé chi gidi phéng téi da
25%. Diéu nay c6 thé do vi nhii tuong 14 loai

nudc/dau, nhung mang phan tan va méi trudng

phan tan lai than nudc. Gia tri du doan bang
phan mém INFORM 3.2 gan giéng véi thuc té.



KET LUAN

Khéi lugng va cac loai thanh phan tham gia c4u tric vi nhii tuong déu anh hudng tGi ty 18
giadi phéng cua natri diclofenac ra khoi nhii tuong. Cong thic vi nhii tuong dugc t6i uu hoa
cho phan tram natri diclofenac gidi phéng cao nhat phl hop véi thiét ké clia phan mém.
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