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Nghién ctiru bao ché va danh gid kha nang cai thién tinh tham cua gel

Aloe vera d6i va&i Acyclovir
Lé Thi Minh Nguyét', Hoang Thi Ngoc Duyén’, H6 Hoang Nhén*
(1) Khoa Dworc, Trudng Bai hoc Y - Durorc, Bai hoc Hué

Tém tat:

Dat van dé: Acyclovir (ACV) la dugc chat hién nay dugc st dung rong rai trong phong va diéu tri dac hiéu
cac bénh do virus Herpes gay ra. Tuy nhién, do duwoc chat cé d6 tan han ché va tinh thdm kém nén kha nang
tham thu6c chua cao. Vi vay, van dé cai thién tinh thdm ACV qua da |3 can thiét dé ting hiéu qua diéu tri cla
thudc khi dung béi ngoai da. Trong nghién ctru nay, Aloe vera (A.vera) [an dau tién d3 duoc si dung vdi vai
trd 13 mot tdc nhan cé kha ndng cai thién tinh thdm déi véi ACV. P6i twong va phwong phap nghién citru:
Nghién clru tién hanh khao sit néng do ta dugc tao gel va néng dé A.vera anh hudng dén cac dac tinh Iy héa,
dic biét khd nang tham qua mang in vitro va ex vivo bang thiét bj khuéch tan Franz. K&t qua: Cong thirc véi
ACV 5% (w/w), A.vera 4,5% (w/w), glycerin 5% (w/w) va HPMC 2% (w/w) cé cac dac tinh ly héa phu hop véi
dinh huwéng dung dé boi ngoai da va kha nang tdng cudng tinh tham t6t nhat so v&i cong thirc c6 ndng d6
A.vera khac nhau va céng thirc kem thuong mai chira ACV 5%. K&t luén: Viéc nghién clru bao ché thanh céng
va rng dung A.vera vao dang gel dé lam tang tham duoc chat ACV la mot hudng di cé trién vong d6i vdi dang
ché& pham dung ngoai da.

Tir khéa: Acyclovir, Aloe vera, tinh thém.

Abstract
Formulation and permeability evaluation of Aloe vera gel containing

Acyclovir
Le Thi Minh Nguyet?, Hoang Thi Ngoc Duyen®, Ho Hoang Nhan*”

Faculty of Pharmacy, University of Medicine and Pharmacy, Hue University

Background (including purposes): Acyclovir (ACV) is a widely-used drug in the prevention and specific
treatment of diseases caused by Herpes virus. However, due to its limited solubility and poor permeability, its
therapeutic effectiveness is not high. Therefore, improving the transdermal permeability of ACV is necessary
to increase the therapeutic effect of the drug for topical administration. Materials and methods: The study
investigated the effect of the concentration of gelling agent, and the concentration of Aloe vera (A.vera) on
the physico-chemical properties, especially the in vitro and ex vivo permeability by using Franz diffusion
cells. Results: The formulation with 5% (w/w) of ACV, 4.5% (w/w) of A.vera, 5% (w/w) of glycerin and 2%
(w/w) of HPMC K100M had the physico-chemical properties suitable for topical administration and the best
permeability enhancement as compared to other formulations with different concentrations of A.vera, and a
commercial cream formulation containing 5% (w/w) of ACV. Conclusion: A.vera in the gel form was successful
prepared and applied to increase the permeability of ACV. This A.vera gel has the potential to develop the
formulations for transdermal administration.

Key words: Acyclovir, Aloe vera, permeability enhancement.

1. DAT VAN BE VA MUyC TIEU

Hién nay trén thé gidi, cac trwong hop nhiém
trung gdy ra bdi virus Herpes simplex (HSV) anh
hwéng dén 60 - 95% dan s8 truwdng thanh. Vi vy,
muc tiéu chinh cla liéu phap khang virus 13 &rc ché
sw nhan lén cla virus nham ngin nglra tén thuong
bi€u mé lién quan [1]. M6t trong nhitng thudc khang
virus dugc sir dung phé bién nhat trén thi truong
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Viét Nam hién nay dung diéu tri cdc nhiém trung gay
ra b&i HSV néi chung, déc biét 13 nhiém trung HSV
trén da la Acyclovir (ACV) [2]. Tuy nhién, liéu phdp
dung ACV tai chd cé hiéu qua thap do tinh thadm kém
qua lép bi€u bi va dé tan thap trong hau hét cac
dung méi (ki nwdc hay than nwdc). Cho nén, cac ché
pham chira ACV dang kem hay thudc m& can phai
dung 5 - 6 [an trong ngay [3]. D& cai thién sinh kha
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dung cla ACV, gidm s6 lan dung thudc trong ngay,
hang loat cac bién phap da dwgc nghién ctru nhu
dung tién thudc ctia ACV, dung dang bao ché nano
(vi nhili twong chira ACV, tiéu phan nano, tién thudc)
hay dung chat cai thién tinh tham,... [4, 5]. Trong d¢,
viéc st dung cac hop chat thién nhién cé kha ning
lam tang thdm dang la xu hwdng wu tién lya chon
hién nay do an toan, dé ki€m va gia thanh ré hon
50 V@i cac chat tdng thdm hda hoc [6, 7]. Tuy nhién,
cac nghién clru theo hudng nay dang con it, dac biét
déi voi ACV.

Aloe vera (A.vera), ngoai cac tiém nang d3 duoc
cdng nhan tir 1du nhuw chéng viém, chéng oxi hda,
lam 1anh vét thuong [8],... con cd kha ndng cai thién
tinh thdm cla dwoc chat. Cu thé, gel A.vera cé kha
nang cai thién tinh thdm qua da ex vivo cla quinine,
oxybutynin, colchicin, ketoprofen,... [9, 10]. Do do,
trong nghién cru nay, gel A.vera lan dau tién duoc
nghién clru d€ dénh gid kha ndng cai thién tinh tham
qua da cta ACV vdi 2 muc tiéu sau:

1. Bdo ché dugc gel A.vera chira ACV.

2. Bdnh gid dwoc mét sé ddc tinh Iy héa va khé
néng cdi thién tinh thdm cda gel A.vera chira ACV
bao ché duorc.

2. POI TUQNG VA PHUONG PHAP NGHIEN cU'U

2.1. Bai twong nghién ciru

- ACV duogc mua cla Coéng ty Zhejiang Zhebei
Pharmaceutical Co. (Trung Quéc, ham lugng 99,5%),
HPMC K100M, bot A.era (Cong ty c6 phan 3C
Pharma, TCCS) va cac td duwoc khac dat tiéu chuan
phan tich. Ché phdm thuwong mai chira ACV Ila
Medskin Clovir véi Acycclovir 5% (Céng ty CP Dugc
Hau Giang).

2.2. Phuwong phap nghién ctru

2.2.1. Bao ché gel A.vera chira ACV

* Khdo sdt nbng dé td duoc tao gel:

- Ph&i hop ACV (5%, w/w) vao dung dich gel
A.vera, khudy tron déu bang thiét bi khudy tur.
Sau do, thém tur tlr ta duwoc tao gel HPMC K100M
(HPMC) vao hén hop trén, khudy tron déu va ngadm
trvong n@ qua dém. Nong dé ta duoc tao gel duoc
khdo sat tir 0,5% dén 2% (w/w).

* Khao sat ndng do gel A.vera

- Tién hanh céc giai doan bao ché twong tu nhu
phan khao sat néng d6 ta duoc tao gel. Trong do,
khao sat nong dd gel A.vera ndm trong khoang 1,5%-
4,5% (w/w).

* Hoan thién céng thuec:

- P& hoan thién céng thirc, chat gitt 4m (5%
glycerin) va chat bdo quan (nipagin, nipasol v&i ndng
ddé twong ng lan lwot 13 0,18% va 0,02%) duoc
thém vao cdng thirc giai phéng téi vu.
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2.2.2. Bdnh gid mét sé chi tiéu chét lwong clia
gel A.vera chira ACV

- Tinh chat: quan sat bang cdm quan mau sic,
thé chat, d6 ddng nhat cla gel.

- pH: Lay khodng 1 g gel phan tan trong 10 ml nuwéc.
Xac dinh pH hon dich thu duoc. pH dat yéu cau khi
nam trong khoang 4,1 - 5,8 (pH sinh Iy cGa da) [11].

- Dinh lvgng:

Bang phuong phap quang phd UV-Vis.

Xay dung dudng chuan: chuan bi diy ndong do
1 - 25 pg/ml trong mdi truérng dém mudi phosphat
pH 7,4 (PBS 7,4). Xac dinh d6 hap thu & budc séng A
=252 nm. Tir d6, phuwong trinh thé hién méi tuong
quan gilta d& hap thu va néng dd cla ACV dugc xac
dinh.

- Khad ndng bam dinh: Cho 0,1 g gel Ién miéng da
tai lon (dién tich tiép xdc S = 3,8 cm?) nam & vial phia
dudi, sau d6 ép 2 vial lai v&i nhau, dung qua can 50g
dat Ién trong 5 phut. Sau dé cho nudc trong buret
nhd tir tlr xuéng lo chira & phia dau can bén kia vdi
tdc dd khoang 10 ml/phut dén khi 2 vial tach nhau
ra (Hinh 1). Xac dinh thé tich nwéc V d3 nhod xudng
(ml, chuyén d&i qua khéi lwvgng m (g)). Lwc két dinh
niém mac cta gel duoc tinh theo cong thirc sau [12]:

980 xm

F= S (dyne/em?)

A

Hinh 1. Hinh anh mo ta dung cu danh gia kha nang
bam dinh cda gel (A: truc can; B: lo chira nuwdc; C:
cdc vial; D: vi tri dat gel thir nghiém; E: vi tri b6 tri
miéng da tai lon) [12]
2.2.3. Bdnh gid khd nédng cdi thién tinh thdm
cua gel A.vera chira ACV
Panh gid khd nang gidi phdng duwoc chat qua
mang cellulose acetat (CA 0,45 um, déi vdi thir
nghiém in vitro) hay mang da tai lon (d6i vai thir
nghiém ex vivo: da lgn dugc 18y trong vong 2 gid sau
khi m&, cao l16ng, loai bd 1&p m& dudi da, sao cho dd
day da khoang 1mm, roi rlra bang dung dich NaCl
0,9%, bao quan da & nhiét d6 ngan da clta ta lanh
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(-18°C), da cé thé duwoc sir dung trong vong 2 tuan)
clia gel bao ché bang thiét bj Hanson Research véi
mdoi trwdng khuéch tin |a dém mudi phosphat pH
7,4 (PBS 7,4), thé tich t& bao Franz: V = 7 ml, nhiét
d6 37 + 0,5°C, dién tich bé mat khuéch tan: S=1,76
cm?, t6c d6 khudy: v = 600 vong/phut, lwvong mau
dem thir: 0,3 g [1]. Ti€n hanh |4y mau trong 6 gio
bang cach hat 1 ml mau moi treong giai phéng va
b6 sung mot thé tich méi trwdng mdi twong ng.
Dinh lwvgng ham lwgng ACV gidi phdng bang phuong
phap quang phé UV-Vis.

Phan tich cac thong s6 tham thau qua da

- Xac dinh ham lwgng ACV giai phong trén mét
don vi dién tich mang CA/da tai lon:

Mgp

A==

Trong do: Qt la ham lwgng ACV giai phdéng qua 1
don vi dién tich mang CA/da tai lgn (ug/cm?); Mgp
(ug) 1a lwgng ACV gidi phdng theo tirng thoi diém; A
13 dién tich mang CA/da tai lgn thir gidi phéng (cm?).

- Lwgng ACV tich lliy theo thoi gian la dwoc st
dung dé tinh todan gia tri thong lugng (Jss). Théng

s& nay cé thé duoc xac dinh bang thuc nghiém tu
phuong trinh sau [13, 14]:
(dm/dt)

Jss=

Trong d4 Jss la lwgng ACV thdm qua mang CA/da
tai logn (ug.cm?2.h?), dm (ug) la lvgng thudc tich Ity
th&m theo thoi gian dt (h), A (cm?) a dién tich mang
CA/da tai lgn th gidi phdng.

- Ty & ting cwdng (ER) da dwoc s dung dé danh
gid hiéu qua gel A. vera d6i vdi sy thdm thadu ACV va
duoc tinh theo phuwong trinh sau:

ER = T6c dd thdm thiu véi su cd mat cla gel A.
vera/T6c d6 thAm thau ma khong cd A. vera [13].

M&i phan tich dwoc I3p lai 3 [an (n = 3).

3. KET QUA

3.1. Bao ché gel A.vera chira ACV

3.1.1. Khéo sat néng dé6 HPMC:

Muc dich cla khao sat |a xac dinh ndng dé HPMC
phu hop dé€ phdi gel va thlr kha ndng tang tham cda
A.vera. Nong d6 HPMC khao séat tir 0,5% - 2,0%
(w/w). K&t qua thu dugc & bang 1.

Bang 1. Tinh chét cla gel A.vera chira ACV vdi ti 18 HPMC khac nhau

ACV (%) 5
A.vera (%) 1,5
HPMC (%) 0,5

Nwérc cat vira da (%) 100

Tinh chat 2 12
chay long

Gel mau vang nhat,

5 5
1,5 1,5
1 2
100 100

Gel mau vang nhat,
dac, déng nhat

Gel mau vang nhat,
hoi long

Nhan xét: Cong thirc c6 ndng d6 HPMC 2,0% cho gel d&c, ddng nhat va phu hop vdi dang dung ngoai da.
Vi vay, nong dd HPMC 2,0% duoc lwa chon dé tiép tuc nghién clru.

3.1.2. Khéo sdt néng dé gel A. vera

Nong do gel A.vera duoc lya chon dé thir nghiém ndm trong khodng 1,5% - 4,5% (w/w). K&t qua thu dwoc

& bang 2.
Bang 2. Tinh chat cla gel A.vera chira ACV vd&i ti 1& A.vera khac nhau
ACV (%) 5 5 5 5
A.vera (%) 0 1,5 3 4,5
HPMC (%) 2 2 2 2
Nuwdc ct vira da (%) 100 100 100 100
Tinh chat Gel mau vang nhat, Gel mau vang nhat, Gel mau vang nhat, Gel mau vang nhat,

dac, dong nhat

dac, dong nhat

dac, dong nhat dac, dong nhat

Nhan xét: TAt ca cac cong thirc gel A.vera chira ACV vdi ti & A.vera khdc nhau d@u dat yéu ciu vé tinh chat.
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Do d4, ti€p tuc danh gid kha ndng gidi phdng dugc chat in vitro qua mang CA cla cac cong thirc nay, két
qua thu dugc & hinh 2 nhu sau:
6000

-4 (% Avera --8--15% A vera

5000 —e—4 5% A vera

w3 0% A vera

4000

2

2 3000

pg/om

(

"2000

1000

Luong ACV thdm qua mang

0
0 2 4 6

Thoi gian (h)

Hinh 2. D6 thij biéu thj lwvgng ACV tham qua mang CA cla céc cong thirc gel chira ACV v&i ndng d6
A.vera khac nhau
Tiép tuc ddnh gid kha n3ng giai phdng duoc chat ex vivo qua mang da tai lon cla céc cong thirc véi ndng
dé A.vera khac nhau, k&t qua thu dugc & hinh 3 nhu sau:

3000
- 4= 0% Avera --m--1.5% A.vera

e 3.0% ALvera

da

—e— 4. 5% A vera
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"m?)
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(
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<1000 L
=

-

Luong AC

500
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Hinh 3. D6 thi biéu thj lvgng ACV thdm qua mang da tai lon cla céc cong thirc gel chira ACV véi ndng
do A.vera khac nhau
Cac gid trj tbc d6 tham J va mirc d6 tang tham ddi véi tirng thir nghiém duoc xéc dinh va thu duoc két
qua nhu & bang 3:
Bang 3. K&t qua téc dd thAm qua mang CA va mang da tai lgn cla cac cdng thirc gel chira ACV
V@i néng dd A.vera khac nhau

Théng sé 0% A.vera 1,5% A.vera 3,0% A.vera 4,5% A.vera
Tec 4o tham qua mang 543 56455 61 531,37+2,84 586,99+13,09  748,93£75,35’
CA (ug/cm?/h)
M\u’c do tang tham qua 0,98 1,08 138"
mang CA
T6c 4o tham qua mang g5 c9i5413  21505:42,26  199,63+20,79  357,60+23,23"
da tai lon (ug/cm?/h)
Mtc d6 tang tham qua 116 1,08 1,93°

mang da tai lgn
(Ghi chu: *: Sw khdc biét cé y nghia théng ké vdi cdc céng thirc khdc vdi p<0,05, ANOVA, Tukey post-hoc
test)
Nhan xét: Mirc do tang thAm qua mang CA va mang da tai lon dwoc thé hién nhu sau: 4,5% A.vera > 3,0%
A.vera=1,5% A.vera=0% A.vera. Trong cac cdng thirc trén, cong thirc gel chira ACV véi ndng d6 A.vera 4,5% cé
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murc do ting tham cao nhat va ¢ gia tri bang 1,93 Ian so véi cong thirc khong chira gel Avera nén néng do
A.vera 4,5% da ducgc lywa chon.

3.2. Danh gida mot sé dic tinh ly hda va kha nang cai thién tinh tham cha gel A.vera chira ACV

3.2.1. Bdnh gig mét sé ddc tinh ly héa cia gel A.vera chira ACVY

Tién hanh hoan chinh céng thire, két qua thu dwoc céng thire cé thanh phan va mot s6 dac tinh ly hoa
nhu bang 4:

Bang 4. Dac tinh ly hda cta cong thirc gel A.vera hoan chinh chira ACV
Thanh phian cdng thirc

ACV (%) 5
A.vera (%) 4,5

Glycerin (%) 5

HPMC (%) 2
Nipagin (%) 0,18
Nipasol (%) 0,02

Nuwdc cat vira di (%)
Pac tinh ly héa

100

Tinh chat Gel mau vang nhat, dic, dong nhat
pH 5,45+ 0,03
Ham luong 103,50+ 1,17%
Kha nang bam dinh 1951,40 + 298,91dyne/cm?
Hinh anh

Nhan xét: Gel A.vera hoan chinh chira ACV c6 dac tinh nhw tinh chat, pH, ham lvong va kha ndng bam dinh
phu hop véi cong thire gel dinh huwdng st dung dung ngoai dé boi da.
3.2.2. Bdnh gid khaé nédng cdi thién tinh thém cia gel A.vera chiva ACV

- Danh gid kha nang cai thién tinh thdm ex vivo cla céng thirc gel A.vera hoan chinh chira ACV thu duwoc
két qua & hinh 4 nhu sau:

2500

3 --&-- Gel A.vera hoan chinh (4,5% A.vera)

%’ 2000 --u--0% A.vera }

E ~ - TM }

% s?n 1500 &
E= i

= £1000 _i
Z o & _--—.? i

% E s i

o0 500 z- _____ i

& 0 wiiaee®

0 2 4 6

Thoi gian (h)
Hinh 4. D6 thi biéu thi lvgng ACV thdm qua mang da tai lon clia cdng thirc gel A.vera hoan chinh chira ACV 5%
Nhan xét: Trong danh gid kha ndng cai thién tinh thdm cla ACV qua mang da tai lon ex vivo, cdng thirc
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gel A.vera hoan chinh chira ACV 5% c6 kha nang giai
phdng t8t hon, véi mirc dd tang thadm so véi cdng
thirc gel A.vera 0% la 1,76 an, va mirc d6 tang tham
50 V@i cong thirc gel thuong mai la 1,86 [an.

4. BAN LUAN

HPMC duoc lyva chon dé khao sat do nhanh
truong nd va quy trinh bao ché gel chira HPMC thuan
tién. P& khao sat nong dé ta dugc tao gel HPMC phu
hop, gel A.vera véi ndng d6 1,5% da duoc lua chon.
Qua két qua khdo sat, HPMC vdi néng d6 2% cho
gel mau vang nhat, dac va déong nhat nén duoc lua
chon dé& phdi gel. Tiép theo, viéc khado sat ndng do
gel A.vera véi khodng néng d6 1,5 - 4,5% d3 duwoc
tién hanh théng qua th& nghiém danh gia tinh tham
qua mang in vitro va ex vivo.

Két qua thu dugc chi ra cdng thirc gel A.vera
4,5% c6 kha nang giai phdng dugce chat in vitro qua
mang CA v&i tdc do thdm J 13 748,93 + 75,35 (ug/
cm?/h) véi mirc d6 tang tham so véi gel A.vera 0%
la 1,38 [an va kha nang gidi phéng duogc chat ex
vivo qua mang da tai lgn téi wu véi téc d6 tham J
14 357,60 + 23,23 (ug/cm?/h) véi mirc d6 tdng thdm
so vdi gel Avera 0% la 1,93 lan. Khad nang tham cla
duoc chat qua mang CA véi cdu tric nhiéu 16 x5p
cao hon qua mang da tai lgn (v&i cic dic diém vé
mo hoc gan vdi da ngudi) cling twong tw nhu nghién
clru trwdc day [15].

Hién nay, trén thé gidi, nhiéu nghién ctu danh
gia kha ndng cai thién tinh thdm cuta A. vera déi vai
duoc chat d3 dwoc thuc hién, nhw nghién ciru cda
Cole va cong su (2007) [16], nghién clru cla Lizelle
T Fox (2015) [17]. T&r 6, nhiéu co ché giai thich cho
kha nang cai thién tinh thdm cla A. vera d3 dwoc dé
xuat, bao gém:

- A. vera c6 kha nang hydrat hoa I6p sirng, la

hang rao ngan chdn duoc chat hap thu qua da [18].
Mot khi 1&p sirng dugc hydrat héa, kha ndng dua
thudc qua da s& dé dang hon [19].

- A. vera cling chra lignin, 1a mot chat gidp cac
thanh phan khac trong A. vera thdm qua da [19, 20].

Coéng thirc gel Avera 4,5% t8i vu duwgc bé sung
thém chat gilr 4m glycerin 5% (vi gel thwdng cé hién
tuong khd bé mat) va chat bao quan (do cd chira
A.vera nén dé bj vi sinh vat xam nhap va dé bj oxi ha
lam hong gel). Gel thanh phdm c6 mau vang nhat,
déc, déong nhat, pH 5,45 + 0,03, ham lugng 103,5 +
1,17%, kha nang bam dinh la 1951,40 + 298,91 dyne/
cm?. Cong thirc hoan thién cling dwoc dénh gia kha
nang giai phong qua mang ex vivo so v&i cong thirc
kem thuong mai chira ACV 5%. Két qua thu dwoc cho
thdy cdng thirc kem thwong mai vdi téc d6 tham J 13
180,99 + 42,69 (ug/cm?/h), trong khi gel A.vera hoan
chinh ch&ra ACV 5% c6 téc d6 tham 1a 325,68 + 42,05
(ug/cm?/h) (p < 0,05, khac biét cd y nghia thdng ké).
K&t qua cla dé tai nay cho thay hudng di trién vong
cla viéc trng dung gel A.vera vao cac thudc tan duorc,
d4c biét la cac thudc dung ngoai da nham ting tinh
thdm va nang cao sinh kha dung cho cac hop chét.

5. KET LUAN

D3 bao ché gel Avera chira ACV hoan chinh
V@i cdng thirc tt nhat gdbm ACV 5%, A.vera 4,5%,
glycerin 5% va HPMC 2%, chat bao quan ti I1é phu
hop. Cong thirc gel A.vera hoan chinh vdi 4,5%
A.vera co cac dac tinh ly héa phu hgp va co kha nang
cai thién tinh thdm so véi céng thirc gel chira ACV
khéng str dung A.vera. Viéc sit dung A.vera d3 gitp
tdng cuwong tinh thdm cta ACV va cé nhiéu tiém
nang trong cac cong thirc dinh hudng dung ngoai
dé boi da nham ting cudong tinh tham ddi v&i cac
duwoc chat khac.
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