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NGHIEN CUU BAO CHE GEL DUNG QUA DA CHUA LORNOXICAM

Pong Thi Hoang Yén", Pham Thi Thanh TAm, LAm Thi Thu Hwong
Truong Pai hoc Y Duoc — DH Thai Nguyén

TOM TAT

Nghién ctru bao ché gel lornoxicam véi muyc tiéu ting kha ning thim qua da, nhim tang tac dung
giam dau, chéng viém va danh gi4 anh huong cia cac chat lam tang tinh tham dén kha ning giai
phéng lornoxicam qua mang. Nghién ciru da danh gid anh hudng cia acid oleic, dimethyl sulfoxid,
I- menthol dén dic tinh vat 1y ciia gel va kha nang lam tang tinh tham cta gel lornoxicam. Két qua
danh gia giai phong dugc chat qua mang cho thdy gel lornoxicam sir dung chét ting tham dimethyl
sulfoxid c6 kha ning giai phong qua mang cao hon va nhanh hon so véi gel sir dung chét ting
tham 1a acid oleic va I- menthol. Dimethyl sulfoxid cho thay kha nang vuot trdi lam tang kha niang
thim lornoxicam qua mang. Két qua nghién ctru cho thay cong thiic gel lornoxicam 0,5% sir dung
propylen glycol va polyethylen glycol la dung moi, Carbopol 934P lam ta duoc tao gel, dimethyl
sulfoxid 1am chat ting thim c6 kha ning cai thién kha ning thdm duoc chit qua mang t6t nhat.

Tir khéa: Gel dung qua da; lornoxicam, Carbopol; propylen glycol; ting tinh tham qua da

Ngay nhdn bai: 03/01/2020; Ngay hoan thi¢n: 09/6/2020; Ngay dang: 11/6/2020
FORMULATION OF TOPICAL GEL CONTAINING LORNOXICAM

Dong Thi Hoang Yen”, Pham Thi Thanh Tam, Lam Thi Thu Huong
TNU - University of Medicine and Pharmacy

ABSTRACT

The objectives of this study were to prepare topical gel containing lornoxicam for improved skin
penetration of lornoxicam (LNX) for enhancement of its analgesic, anti-inflammation activity and
to evaluate the impacts of different penetration enhancers on the in vitro diffusion of lornoxicam.
The effect of addition of oleic acid, dimethyl sulfoxid (DMSO), I-menthol on physical properties
of the gel and drug permeation was studied. The in-vitro diffusion studies showed a higher and
faster release of lornoxicam from the gel containing DMSO than that from the gel containing oleic
acid and I-menthol. DMSO exhibited enhanced permeation of lornoxicam from gel formulation.
This work shows that lornoxicam can be formulated into Carbopol gel in presence of propylen
glycol and polyethylen glycol as solvent, Carbopol as polymer and DMSO may be promising in
enhancing permeation.
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1. Pit van dé

Viém khép, viém da va moé mém, 13 nhiing
bénh rat thuong gip trong mo hinh bénh 1y tai
cong dong, phan ung viém ludn di kém voi
triéu chung dau. Pé giam dau chéng viém
hiéu qua, phac do diéu tri thudng bao gém ca
thudc udng két hop thude bdi ngoai da.
Lornoxicam (LNX) 1a mét duoc chét thudc
nhém NSAID phan I6p Oxicam c6 hoat tinh
giam dau, chdng viém. Hiéu Iyc giam dau va
chéng viém ctia LNX manh gép 10 lan so voi
tenoxicam, lidu diéu trj chi br:ing 1/6 so voi
cac thudc thé hé trude, do do giam duogc
nhidu tac dung khoéng mong mudén [1].
Lornoxicam dé dang tham nhap vao céc t6 chirc
bao khop, dac biét 1a hoat dich khop, vi vy,
thuong dugce ding trong diéu tri viém khop,
viém xuong khép man tinh, dau than kinh toa
cip tinh, dau lung.. Lornoxicam di dugc
diung phd bién & cic nudc Chau Au, tuy
nhién, dugc chat nay méi bat dau dugc
nghién cliu va san xuét tai Viét Nam dudi
dang vién nén. Hién nay, ¢ nudc ta chua cé
d@ tai nao nghién ctru bao ché gel lornoxicam.
Do d6, muc tiéu cua nghién cuu la xay dung
dugc cong thuce gel lornoxicam 0,5% véi ta
dugc Carbopol co tac dung giam dau, chdng
viém manh.

2. Nguyén liéu, thiét bi, phwong phap
nghién ciru

2.1. Nguyén liéu

Lornoxicam dugc mua tu cong ty Hetero
Drugs Limited (An D6). Cac ta dwoc gdm
Carbopol 934P (Phép), polyetylen glycol
(Phap), propylen glycol, acid oleic, dimethyl

sulfoxid, Nipasol, Nipagin dat tiéu chuan
duoc dung, natri hydroxyd, kali
dihydrophosphat dat tiéu chuan tinh khiét hoa
hoc c¢6 ngudn gbe tir cong ty hoéa chat Béc
Kinh, Trung Quéc.

2.2. Thiét b

Miy do quang phd UV-VIS Jasco V 730
(Nhat), can phan tich Sartorius TE 412 (Bc),
can k¥ thuat Sartorius TE 412 (Dirc), ti siy
Froilabo (Phap), may do pH TOA-DKK
(Nhat), may siéu am Banson (Ptc), may
khudy tir Velp (Y), dung cu md phong danh
gia giai phong gel, mang celluloce acetat, bat
su, ray va cac dung cu thuy tinh.

2.3. Phwong phdp nghién ciru

2.3.1. Phurong phdp bao ché gel lornoxicam

Gel LNX duoc bao ché theo phuwong phap hoa
tan, voi thanh phan cong thirc ban déu ¢ bang
1, trong d6 mét sb ta duoc thay doi dé tim ra
cong thuc tdi wu.

St dung ta dugc Carbopol 934P ndng do
0,5%; 0,75% dé bao ché cac gel lornoxicam
0,5% vai ty 16 dung méi PG, PEG 400 thay
d6i va cac chat 1am ting tinh ting tham: acid
oleic, dimethyl sulfoxid (DMSO), I-menthol &
cac nong d6 khac nhau. Trinh ty bao ché: Can
cac nguyén liéu. Ric nhe Carbopol 934P Ién
mit nude, dé qua dém cho truong né hoan
toan. Thém triethanolamin, tiép tuc khqu tron
dén khi thu dugc gel dong nhat. Hoa tan
lornoxicam, Nipagin, Nipasol va cac chét acid
oleic, DMSO, menthol vao dung moi PG, PEG
400. Phdi hop dung dich dugc chét vao gel
Carbopol, khudy tron k§. DPong lo thuy tinh
kho, sach, kin. M&i mau bao ché 100 gam.

Bang 1. Cong thicc co ban gel LNX 0,5%

Céng thiic () F1 F2 F3 F4

F5 F6 F7 F8 F9 F10

LNX 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5
Carbopol 934P 0,5 0,5 0,5 0,5 0,5 0,75 0,75 0,75 0,75 0,75
PG 20 30 40 20 20 20 20 20 20 0
PEG 400 0 0 0 20 30 40 20 30 40 30
Nipagin 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
Nipasol 002 002 002 002 002 002 002 002 002 002
Nudc cét Vira du 100 g
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2.3.2. Phuong phap danh gia gel lornoxicam

Hinh thire cam quan: Quan sat gel sau khi bao
ché trén nen den va trang, danh gla mau séc,
d6 dong nhat; do trong danh gia trén 3 muc
d6: Puc (+), Trong (++), Rat trong (+++) [2].

Xéc dinh pH cua gel: Sir dung may do pH,
can khoang 1,0 g gel lornoxicam, hoa tan
trong 100 ml nudce cat, dé yén trong 2 gio,
tién hanh do pH cta dung dich d¢.

Phuong phap dinh lugng ham luong LNX
trong gel:

Can chinh xac 0,10 g gel lornoxicam, cho vao
coc ¢6 mo 50 ml, thém 20 ml dém phosphat
pH 7.4, khuay déu, chuyén vao binh dinh murc
100 ml, thém dung dich dém phosphat pH 7,4
vira di 100 ml. Siéu am trong khoang 15 phut,
dé khoang 30 phat, sau do loc qua glay lgc.
bem do quang ¢ budc song 376 nm véi mau
trang 1 dung dich dém phosphat pH 7.4 [2].

Phuong phap danh gia toc do giai phong ciia
lornoxicam qua mang:

Téc do giai phong cua LNX qua mang dugc
xac dinh bang thiét bi binh khuyech tan theo
mo hinh binh Frank, st dung mang cellulose
acetat. Mang dugc ngam trong nudc cat 30
phut trudc khi su dung. Moi truong giai

phong 1a dung dich dém phosphat pH 7,4.
Nhiét do ciia hé thiét b khuyech tan dugc duy
tri & 37°C + 2°C. Dién tich bé mat khuyech
tan: 3,42 cm?. Thé tich moéi truong khuyéch
tan: 150 ml. Méi truong duge khuay tron &
toc dd 100 vong/phut bang khuay tr. Nam ml
mau thi nghiém dugc ldy tr moi truorng giai
phong sau 0,5, 1, 1,5, 2, 4, 6 glo va bd sung
mot 1uorng tuong duong moi trudong giai
phong méi. Khoi luong maiu thu: 1 9
lornoxicam. Lu(mg LNX giai phong ra mdi
tru:ong duge xac dinh bang do quang & budc
song 376 nm vé6i phuong phdp so sanh voi
chat chuan c6 nong do 5 pg/ml.

X 1y s6 liéu:

MGdi thi nghiém duoc tién hanh 3 1an, tinh gia
tri_trung binh + d6 1éch chuan st dung phan
mém Microsoft Excel 2013.

3. Két qua nghién ctru va ban luin

3.1. Khdo sdt dnh hwong ciia néng dp
Carbopol 934P va ty I¢ dung moi

Pé xay dung cong thirc, nhom nghién ciru da
khao sat 2 nong do Carbopol 934P 12 0,5% va
0,75% cung véi ty 1€ PEG va PG thay d6i cd

thanh phan nhu bang 1, thu dugc két qua thé
hién & bang 2 va hinh 1.

Bang 2. Mot s6 chi tiéu chdt heong ciia gel lornoxicam sir dung nong dé Carbopol 934 va

ty 1é dung moi khac nhau
Cong thirc Cam quan Do trong pH Ham lwong
F1 + 7,19+ 0,17 99,65+ 1,15
F2 ++ 7,54 +0,32 98,62 £ 0,65
F3 Gel trong, mau ++ 7,37+0,11 100,47 + 2,65
F4 vang, déng nhat, ++ 7,56 + 0,30 99,42 +1,22
F5 khong quan sat ++ 7,14+0,14 98,52 + 0,93
F6 thdy cac tiéu 4+ 7,09 +0,31 101,52 + 1,52
F7 phén dugc chét +++ 6,70 £ 0,33 99,63 +£1,12
F8 chua tan. ++ 6,58 + 0,22 98,35+£1,13
F9 ++ 7,58 £ 0,36 99,02 +£1,94
F10 ++ 7,26 £0,34 99,52 £ 0,77
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Hinh 1. Téc dé gidi phong lornoxicam ra khéi gel sir dung té dwoe Carbopol 934P
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Bang 3. Cong thirc bao ché gel LNX 0,5% sir dung cdc chdt tang tinh tham khdc nhau

Cong thirc Acid oleic (%)

DMSO (%)

I-menthol (%)

F11 1
F12 3
F13 5
F14 7
F15
F16
F17
F18
F19
F20
F21
F22

~NOo1Twe

0,5
0,75
1,0
15

Két qua cho thdy, trong cac cong thirc da bao
ché, cac cong thirc st dung Carbopol 934P ty
16 0,5% thé chit gel 1ong, d6 nhét thap hon,
do d6 kha nang luu gilr trén da kém hon so
voi cac cong thie st dung Carbopol 934P ty
16 0,75%. Vé do trong, tat ca cac cong thuc
gel bao ché dugc déu trong, khong con tiéu
phan duoc chit khong tan trong gel. Trong
céc cong thirc da bao ché CT 6 va CT 7 (ty 18
PG-PEG Ia 20:30) c6 d6 trong cao nhét. V&
pH, tit ca cac cong thirc déu c6 pH nam trong
khoang 6,6 - 7.6, day 1a pH gan voi pH cia da
nén dam bao khong giy kich ting da. Trong
cac cong thirc bao ché, CT 7 c6 kha ning giai
phong duoc chat tdt nhit, sau 30 phit da giai
phong 30,74% va sau 6 gio 1a 68,54%. Do do,
nhém nghién ctru da chon CT 7 d tién hanh
céc nghién ctru tiép theo.

3.2. Khdo sdt khd nang lam tang tinh thim
clia cdc ta dwoc

Qua tham khao cic tai liéu nghién ctru vé bao
ché gel chtra hoat chat giam dau, chdng viém
nhom Oxicam [1], [2], [4], cho thdy acid
oleic, DMSO, I-menthol ¢6 kha nang cai thién
tinh thim cia cac duoc chat khong tan tot
nhit. Do d6, nghién ctru duge tién hanh voi
cong thirc co ban gdm: LNX 0,5 g, Carbopol
934P 0,75 g, PG 20 g, PEG 400 30, Nipagin
0,2 g, Nipasol 0,02 g, Nudgc cit vira da 100 g;
Céc ta dugc 1am ting tinh tham: acid oleic,
DMSO, I-menthol thay dbi tir 0,5% - 7,0% theo
thiét ké nhu bang 3.

3.2.1. Khdo sdt kha nang lam ting tinh tham
cua acid oleic

Tién hanh bao ché va danh gi4 cac cong thic
da thiét ké theo phuong phap md ta & phan
phuong phap, két qua duoc thé hién & hinh 2.
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Hinh 2. Toc dé gidi phong lornoxicam ra khoi gel
sw dung acid oleic

Tir két qua ¢ trén, nhom tac gia thdy acid
oleic phdi hop vao thanh phan ta duoc gel cho
kha ning giai phong dugc chat tuong dbi tét.
Mirc @6 LNX gidi phong tang 1én 16 rét & ca 4
cong thirc véi 4 ndng d6 khac nhau va ting dan
theo su ting ty 1€ acid oleic: CT11 (1% AO) <
CT12 (3% AQ) < CT14 (7% AO) < CT13 (5%
AQ). Cong thirc 13 (5% AO) cho muc do giai
phong cao nhat sau 6 gid: 75,63%, vuot 1én so
v6i CT10 khong st dung acid oleic toi 15%.
3.2.2. Khdo sdt kha ndng lam ting tinh tham
cua DMSO

Tién hanh bao ché va danh gia gel LNX 0,5%
theo phuong phap dd moé ta ¢ trén, sir dung
dung moéi DMSO, thu dugc két qua: cac cong
thire gel bao ché déu trong sudt, mau vang
twoi, pH cua cac mau gel déu nam trong
khoang 6,73 - 7,51, ham lugng duoc chat
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trong cac mau gel trong khodng tir 99,48% -
100,59% va két qua thir giai phong
lornoxicam qua mang dugc thé hién & hinh 3.

——CT 15
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——CT 17
——CT 18
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Ty Ié lomnopxicam giai phong (%)

o 1 2 3 4 5 &

Theoi gian (gid)
Hinh 3. Téc dé gidi phong lornoxicam ra khéi gel

S dung DMSO

Két qua cho thdy, ty 1¢ dung moi DMSO khéc
nhau cho kha nang giai phong LNX khac
nhau. Lugng LNX gidi phong tr ta dugc tang
tuong ung voi ndong d6 DMSO sir dung, dat
cao nhét & mau gel c¢6 ty 16 DMSO 1a 5%, sau
6 gio luong duoc chat giai phong khoang
90%. Song ciing nhan thiy rang khi tiép tuc
ting néng d6 DMSO, mic d6 LNX giai
phong khong tang 1€n, trai lai con bi giam di.
Diéu nay c6 thé giai thich khi cho thém
DMSO vao cong thire 1am giam hoat d§ nhiét
dong ciia LNX trong ta dugc dan dén lam
giam khuyéch tan cia LNX qua mang, do d6
lam giam luwgng LNX giai phong.
3.2.3. Khdo sdt kha nang lam ting tinh tham
cua [-menthol
Tién hanh bao ché va danh gid mic d6 giai
phong LNX ra khéi t4& dugc theo phuong
phap mé ta & phan phuong phap, st dung chét
tang thdm l-menthol. Két qua dugc duoc trinh
bay trong hinh 4.
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Hinh 4. Toc dé gidi phong lornoxicam ra khoi gel
st dung [-menthol

Khi thém l-menthol vao thanh phan t4 duoc
gel voi ty 1€ tr 0,5 dén 1,5%, muc do giai
phong ciia LNX déu ting va dat cao nhat khi
dung & néng d6 1,5% l-menthol. O nong do
nay, muc do gidi phéng tang sau 6 gio dat
duoc l1a 86,42%, tang t6i 16% so voi cong thirc
gbc. Pidu nay c6 thé giai thich 12 do & nong do
1,5%, l-menthol da lam ting hé sd khuyéch tan
ciia LNX, ting kha ning khuyéch tan qua
mang, do d6 lam tang murc d6 giai phong.

Khi so sanh hinh thirc cam quan, két qua do
pH, dinh luong ham luong hoat chit va kha
ning lam ting tinh thAm cta ba ta dugc acid
oleic, DMSO va I-menthol trong cac cong
thirc gel da bao ché cho thay: tit ca cac cong
thirc déu dat chi tiéu chat luong dé ra vé hinh
thirc cam quan, pH va dinh luong ham lugng
dugc chét. Cac cong thirc sir dung DMSO lam
chét tang tham, gel trong, duoc chit d& hoa
tan, dé dinh luong va DMSO c6 kha ning lam
tang tinh thim cta lornoxicam tot nhat, két
qué thé hién ¢ hinh 5 cho thay CT 17 ¢6 kha
ning giai phong dugc chat cao nhét, sau 6 gid
giai phong téi 90,62% so voi 86,43% cua 1-
menthol va 75,63% cua acid oleic.

100

80
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40
20
o T T 1

CT13 CT117 CcT22

Hinh 5. So sdnh toc dj gidi phong lornoxicam ra
khoi gel sir dung cac chat tang tham

Ban luin

Hip thu thudc tir dang thubc dung ngoai lién
quan t6i hai qua trinh: Qua trinh giai phong
duoc chat ra khoi ta duoc va hép thu duoc
chat qua da. Mudn ting sinh kha dung cua
dang thudc dung ngoai phai tim cac bién phap
dé cai thién hai qué trinh nay. Véi lornoxicam,
mot hoat chét co tac dung giam dau, chéng
viém manh, nhung cé do tan trong nudc kém,
nhém téc gia quan tim dén céc bién phap lam
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tang giai phong va hip thu thuéc nham xay
dung cong thirc c6 hiéu qua diéu tri cao.
Al-Suwayeh S. A., Taha E. 1. [3] da xay dung
cong thirc gel LNX voi ta dugc Carbopol 934,
sit dung chét ting thdm 1a Tween 80, acid
oleic va HP-B-cyclodextrin, két qua cho thiy
HP-B-cyclodextrin 13 chat ting tham tdt nhat.
Trong nghién ctru hién tai, gel LNX c6 thanh
phan chinh gébm LNX, véi ta dugc Carbopol
934P, sir dung chit ting thdm 4 acid oleic,
DMSO va I-menthol. Két qua nghién ciru cho
thidy Carbopol 934P 1a chat mang phu hop
cho gel LNX dung qua da. Trong 3 chét ting
thim da sir dung, DMSO lam ting kha ning
giai phong duoc chat tt nhat. Gel trong, dé
bao ché, ham lugng dugc chit ndm trong gioi
han quy dinh, diéu d6 c6 thé do DMSO la cac
dung moi phan cyc manh, c6é kha nang hoa
tan dugc chat tot nhit, lam ting kha ning
thAm qua da cia duoc chit nén lam ting tac
dung cta thudc. Ngoai ra, dung moi ndy con
¢6 tac dung duoc ly: chéng viém, giam dau
tai chd, khang khuin yéu, giin mach... Dic
biét, khi st dung phdi hgp DMSO véi
propylen glycol cho thay lugng thudc hip thu
qua da cao hon hin so véi dung riéng 1¢ timg
dung méi. Két qua nay ciing phu hop voi
nghién ctru cua Ranade S. Y. va cong su [4].

4. Két luan

Sau qué trinh nghién ctru thuc nghiém, da lya
chon dugc cong thuc gel lornoxicam 0,5%
ding qua da thanh phan gdm Carbopol 974P
0,75%, PEG va PG vdi ty 1 1a 30:20, chit 1am
tang tinh thAim DMSO 5% cho phén tram dugc
chit giai phong qua mang va ham luong duoc
chét lan luot 1a: 90,62 + 1,5%; 99,43 + 1,03%.
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