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Abstract: Methyl salicylate (MS) is an active pharmaceutical ingredient of NSAIDS group, often
used in topical dosage forms such as ointments, gels, patches, etc. to treat and relieve muscle and
joint diseases. Microemulsion is a potential drug delivery system thanks to its various advantages:
oil droplet size of only several nanometres, good appearance, transparence, simple methods of
preparation and simple application in manufacturing. This study aims to formulate a phase diagram
to identify the area of methylsalicylate microemulsion formation and formulate MS microemulsion
1% and 5%. The water titration method was used to build the phase diagram. MS microemulsions
were evaluated for their appearance, thermodynamic stability, particle size and stability after
storage. The study results show that the using of isopropyl mirystate as the oil phase, Tween 80 as
a surfactant and Transcutol P auxiliary surfactant resulted in a larger microemulsion formation area
than the using of coconut oil as the oil phase and polyethylene glycol 200 as an auxiliary surfactant.
MS microemulsion 5% and 1% had a droplet size of about 20 nm and thermodynamical stability.
As MS microemulsion 5% was stable by particle size, its change was not statistically significant
after a three-week storage.
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Nghién ctru xay dung cong thirc vi nhil tuong
methyl salicylat
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Chinh stra ngay 20 thang 02 ndm 2020; Chap nhin dang ngay 20 thang 03 nam 2020

Tém tit: Methyl salicylat (MS) 1a hoat chét thudc nhém giam dau khong steroid, thudng dugc dua
vao cac dang thudc dung ngoai da nhu thudc m&, gel, miéng dan, ... dé diéu tri, giam dau cac bénh
vé co, khép. Vi nhil tuong 1a mot trong nhitng hé mang thude tiém ning do ¢6 nhidu wu diém nhu
kich thuéc tiéu phan nhé khoang vai chuc nano, c6 thé chat dep, trong subt, phuong phéap bao ché
don gian, d& 4p dung trong san xuat. Muc dich ciia nghién ciru 1a xay dung gian d6 pha xac dinh
vung hinh thanh vi nhii trtong methyl salicylat va xay dung cong thirc vi nhil trong methyl salicylat
1% va 5%. Phuong phap chuan do nudc dugc str dung dé xay dung gian do pha xac dinh ving hinh
thanh vi nhil twong. Vi nhil trtong MS dugc danh gia v& hinh thie, d6 6n dinh nhiét dong hoc, kich
thudc tiéu phan va do 6n dinh sau bao quan. Két qua cho thay sir dung isopropyl mirystat lam pha
dau, Tween 80, Transcutol P lam chét dién hoat va chét déng dién hoat cho dién tich vung hinh
thanh vi nhii twong 16n hon viéc sir dung dau dira 1am pha dau va polyethylene glycol 200 lam chat
dong dién hoat. Vi nhii twong methyl salicylat 5% va 1% c6 kich thudc giot khoang 20 nm, 6n dinh
vé nhiét dong hoc. Tuy nhién chi vi nhii twong MS 5% c6 kich thu6c tiéu phan 6n dinh, thay d6i
khong c6 ¥ nghia thong ké sau 3 tudn bao quan.

Tir khéa: Methyl salicylat, vi nhii tuong, gian d6 pha.

1. Pat van dé

Methyl salicylat (MS) 1a hoat chat thudc
nhom NSAIDS, thuong duoc dua vao cac dang
thude dung ngoai da nhu thudc ma, gel, miéng
dan... dé diéu tri, gidm dau cac bénh vé co, khdp.
Dé tang hiéu qua diéu tri cac truong hop dau cap
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tinh, can thiét sir dung cc bién phéap cai thién
tham qua da cho duoc chat. Vi nhii twong 1a mot
trong nhitng hé mang thudc tiém ning do co
nhiéu vu diém nhu kich thuée tiéu phin cta hé
chi ¢& vai chuc nano, c6 thé chat dep, trong sudt,
phuong phap bao ché don gian, d& 4 ap dung trong
san xuat. Vi nhii twong c¢6 thanh phan chinh gom
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pha dau, chat dién hoat, dong dién hoat va pha
nude. Ban chat va ti 18 cac thanh phéan trong cong
thirc c6 anh hudng 16n téi dac tinh cia hé nhu
kich thuéc tiéu phan cua giot, d6 6n dinh cua hé.
C6 nhiéu nghién ctru st dung vi nhii tuong 1a hé
mang thudc nhu methyl salicylat [1],
cyclosporine [2], naproxen [3]. Trong nghién
clru ndy, nghién cru xay dung gian dd pha xéac
dinh vung hinh thanh vi nhi tuong
methylsalicylat va xay dung cong thirc vi nhil
tuong methyl salicylat 1% va 5%.

2. Nguyén li¢u va phwong phép

Nguyén ligu: Methyl salicylat, isopropyl
myristat (IPM) c¢6 ngudén gbc Trung Qudc;
Transcutol P, Polyethylen glycol 200 (PEG200)
¢6 ngudn géc Han Quéc; ethanol tuyét ddi xuat
xur tir cong ty hoa chét buc Giang, Viét Nam;
dau dura (CO) ¢6 ngudn gbe tir cong ty CP tinh
dau thién nhién, Viét nam; nudc thim thiu nguoc
duoc diéu ché o phong thi nghiém, Viét Nam.

Thiét bi: may gia nhiét khudy tir MSH 20A
(Han Qudc), Buret, thiét bi Zetasizer ZS90
(Malvern, Anh), may ly tdm Supra 22 (Hanil,
Han Qudc).

Phwong phap nghién ciru:

Phuong phap xdy dung gian d6 pha: gian dd
pha dugc xay dung bang phuong phap chuan do
nudc ¢ nhiét do phong. Methyl salicylat va dung
mdi than dau duoc tron 14n véi ti 1¢ khéi luong
methyl salicylat:dung moi 1a 1:2 tao hon hgp pha
dau trong sudt dong nhét. Tween 80 va chat dong
dién hoat duoc tron 13n theo céc ti 16 khéi lugng
1:9, 2:8, 3:7, 4:6, 5:5, 6:4, 7:3, 8:2, 9:1 tao thanh
cac hon hop Smix tuong tmg. Pha dau va ting
hdén hop Smix duoc tiép tuc tron 1an dudi tac
dung cua khudy tir theo cac ti 18 khéi luong
Smix: pha dau 1:9, 2:8, 3.7, 4:6, 5:5, 6:4, 7:3,
8:2, 9:1. Vi mdi ti 16 Smix:pha dau, str dung
buret nho tir tir nude vao hdn hgp, vira nho vira
khudy déu bang may khudy tir va ghi lai su thay
ddi tinh chét cta hé tao thanh: hé trong sudt va
d6 nhé6t thap 1a vi nhil twong hodc dung dich
micel, hé trong sudt va co do nhét cao 1a gel, hé
duc nhu sira 1a nhil tuvong [2,4]. Ghi lai lugng cac

thanh phan va tién hanh vé& gian d6 pha bang
phan mém Chemix.

Phuong phdp bao ché vi nhii twong MS:
Chuéan bi pha diu bang cach hoa tan MS trong
dung moéi dau theo ti 16 MS: dung méi dau =1:2
(kI/kl) lic xody tao thanh pha dau dong nhét.
Chuén bi hén hop Smix bang cach tron 1an chat
dién hoat (Tween 80) va chat dong dién hoat theo
ti 1& (kI/kl) xac dinh, lac xody tao hdn hop dong
nhat. Phdi hop Smix vao pha dau lic xo4y hoic
khudy tir tao hdn hgp dong nhat (hdn hop A).
Thém nudc vao hdn hop A va khudy tir dé tao vi
nhil tuong [3].

Phwrong phap danh gia vi nhii twong

Pdnh gid hinh thirc: quan sat mau sic, mirc
do trong, su tach 16p, két tiia ctia cac mau sau bao
ché va trong thoi gian bao quan 3 tudn & didu
kién phong thi nghiém (nhiét 46 20°C — 30°C, d6
am 70% - 90%).

DPanh gia micc do 6n dinh nhiét dong hoc:
céc mau duoc ly tm véi toe d6 10000 vong/phut
trong 30 phUit sau d6 quan sat hinh thi ciia cac mau
[3]. Yéu ciu, miu khéng dugc tach 16p.

Pdnh gid kich thudc tiéu phdn trung binh
(KTTP), phin bo kich thude tiéu phin (PDI):
Kich thudc tiéu phan duoc xic dinh bang
phuong phap tan xa 4nh sang dong. Str dung thiét
bi phan tich kich thudc hat Zetasizer ZS90 do
KTTP trong khoang 0,01 — 2000 nm va PDI [2].
Mbi mau dugc do trong diéu kién pha lodng 10 lan.

Phurong phdp phan tich dit liéu: két qua duoc
trinh bay dudi dang gié tri trung binh +SD. Sy
khac biét giita cac nhom mau duge phan tich sir
dung phian mém SPSS 16.0 test T-Student véi 2
bién phu thudc, hai gia tri dugc coi la khac biét
¢6 ¥ nghia thong ké khi p<0,05.

3. Két qua va ban luin

3.1. Anh huéng ciia dung méi dau dén ving hinh
thanh vi nhii twong MS

Vi nhil trong duoc bao ché sir dung dung
mdi dau 1a dau dira hodc isopropyl myristate dé
hoa tan MS, Smix gdbm hdn hop chit dién hoat
Tween 80 va chat dong dién hoat Transcutol P
¢6 ti 18 dao dong tir 9:1 dén 1:9 (kI/kl). Gian d6
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pha biéu dién viing hinh thanh vi nhi twong khi
sir dung dau dira lam dung méi & Hinh 1 va gian
dd pha khi str dung IPM lam dung méi & Hinh 2.

Khi str dung CO lam dung méi pha dau, ¢
céc ti 16 Smix Tween 80: Transcutol P tir 6:4 dén
1:9 mau ludn duc nhu sira khi nho thém nudc,
khong tao duoc vi nhil twong & bt ki ti 18
Smix:pha dau nao nén khong vé& duogc gian do
pha. O cac ti 1& Smix Tween 80: Transcutol P tir

9 Tween80 : 1 TranscutolP

1IMS2C0

HO )

7Tween80:3TranscutolP

IMS2C0

HO )

HO )

9:1 dén 7:3, vi nhii twong ¢6 duoc tao thanh khi
ti 16 Smix: pha dau du 16n, gian d6 pha duoc thé
hién & Hinh 1. Nhin chung khi st dung CO lam
dung méi pha dau dién tich tao thanh vi nhii
tuong rat nhod, nhd hon nhiéu so véi dién tich
vung tao thanh gel (h¢ gel (tao thanh ¢ ti 1€ nudc
thip) quan sat dugc c6 hinh thic trong sudt, dong
nhat va do nhét 16n).

8Tween80:2TranscutolP

1MS2C0

: Vung nhil trong duc
mm : Ving gel trong

: Viing vi nhil tuong

Hinh 1. Gian d6 pha xac dinh ving hinh thanh vi nhil tuong MS st dung pha dau gdbm MS:CO o ti 1&
1:2 (kl/kl), chat dong dién hoat 1a Transcutol P.

Khi st dung IPM lam dung méi pha dau, ¢
hon hop Smix Tween 80: Transcutol P ti 1& 2:8
va 1:9, mau ludn duc nhu sira khi nho thém nudc,
khong tao duoc vi nhil twong & béat ki ti 1é
Smix:pha dau nao O ti 1¢ Tween 80 : Transcutol
P tir 9:1 dén 3:7 vi nhil twong c6 dugc tao thanh
khi ti 1¢ Smix:pha dau du 16n, gidn d6 pha dugc
thé hién ¢ Hinh 2. Trong do, ¢ ti 1€ Smix Tween
80: Transcutol 6:4 va 5:5, dién tich vung hinh
thanh nhii twong 1a 16n nhét. Nhu vay, khi sir
dung IPM lam pha dau vi nhii twong hinh thanh
& nhiéu ti 1& Smix, dién tich ving hinh thanh vi
nhii twong 16n hon dau dira, nén IPM 1a dung

moi thich hop hon dugc lya chon dé tiép tuc
nghién ctru.

3.2. Anh huéng cua chit dong dién hoat dén
vung hinh thanh vi nhi twong

Gian d6 pha xac dinh ving hinh thanh vi nhii
tuong MS khi sir dung Transutol P lam chat dong
dién hoat dugc thé hién ¢ Hinh 2 va gian do pha
khi st dung PEG 200 lam chét déng dién hoat
duogc thé hién trén Hinh 3.

Két qua & Hinh 3 cho thdy, khi sir dung PEG
200 lam chat dong dién hoat, Smix ti 1& tir 9:1



34 T.T.H. Yen et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 36, No. 1 (2020) 30-38

dén 1:9 déu c6 thé tao thanh vi nhii tuong khi ti
1¢ Smix:pha dau du 16n, tuy nhién dién tich viing
gel 16n hon so véi khi dung Transcutol P, diéu
nay c6 thé giai thich do d6 nhét cia PEG 200 16n
hon Transcutol P. Khi st dung Transcutol P lam
chat dong dién hoat, dién tich viing hinh thanh vi
nhil twong déu 16n hon PEG 200 & céc ti 16 Smix
tir 9:1 dén 3:7. Smix & ti 1& 6:4 va 5:5 cho dién

9Tweens80:1TranscutolP

7Tween80:3TranscutolP

IMS:2IPM
[
o0

AR Y o $mix
woow %

3Tweens80: 7 TranscutolP

H20

tich ving hinh thanh vi nhii tuong 16n nhéat. O
cac ti 1€ Smix co néng dd chét dién hoat cao nhu
9:1; 8:2 va 7:3 xuat hién ving tao gel trong dbi
16n. Tir cac két qua trén lya chon pha dau IPM,
Smix gébm Tween 80 va Transcutol P ¢ ti 1& 6:4
va 5:5 dé tiép tuc khao sat xay dung cong thirc vi
nhil tuong Methyl salicylat.

8Tween80:2TranscutolP

IMS2IPM
o

6Tween 80: 4TranscutolP

IMS2IPM
[

4Tween80:6TranscutolP

IMS2PM
o

Ho Sais
J

Hinh 2. Gian d6 pha xc dinh ving hinh thanh vi nhii twong MS v6i pha dau gdm MS : IPM 6 ti 1§ 1:2 (kLkl),
chat dong dién hoat Transcutol P.
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Hinh 3. Gian do pha xéc dinh ving hinh thanh vi nhii twong MS sir dung pha dau c6 ti 1¢ MS:IPM la 1:2, chat
dong dién hoat 1a PEG 200.
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Bang 1. Thanh phan cac cong thirc vi nhii twong MS 5%

Al A2 A3 Al’ A2’ A3’
Thanh phan Ti 1¢ % ve khoi luong
MS 50 50 50 50 50 50
IPM 10,0 10,0 10,0 10,0 10,0 10,0
Tween 80 36,0 30,0 27,0 30,0 25,0 22,5
Transcutol P 24,0 20,0 18,0 30,0 25,0 22,5
Nudc tinh khiét 25,0 35,0 40,0 25,0 35,0 40,0
Smix 6:4 55
25 0,25
20 0,2
S
o
- 15 0,15 =
o a
F 10 0.1
X
5 0,05
0 0

Al

rewwwes KTTP Ban dAu

PDI Ban dau

Al'

KTTP Sau 3 tun
PDI Sau 3 tuin

Hinh 4. Kich thudc tiéu phan (KTTP) va chi sb da phan tan (PDI) ciia cac miu vi nhii twong MS 5%.

3.3. Xay dung cong thirc vi nhii twong MS 5%

Cac cong thie vi nhil tuong MS 5% st dung
ti 1€ Smix 6:4 va 5:5 dugc trinh bay & Bang 1.

Két qua danh gia vé hinh thirc cho thay cac
mau Al, A2 va A1’ giit nguyén hinh thiic sau
thoi gian bao quan 3 tuan va khong bi tach 16p
khi ly tdm trong khi cac mau con lai déu bi tach
16p khi ly tdm hodc bi duc sau 3 tudn bao quan.
Diéu nay c6 thé giai thich nhu sau: mau Al va
A2 c6 tong ti 1& Smix trong vi nhil twong 1 60%
va 50 % 16n hon so v6i mau A3 c6 tong ti 1& Smix

45%. Twong ty mau A1’ c6 tong ti 1¢ Smix 1a
60% 161 hon so v6i mau A2’ va A3’ ¢o tong ti 16
Smix trong cong thirc 1a 50% va 45%. Nhu vay
khi ti 1€ Smix trong cong thuc cao, vi nhil tuong
bén virng hon.

KTTP va PDI clia cac mau vi nhii tuong Al,
A2 va A1’ danh gia duoc ngay sau khi bao ché
va sau 3 tudn bao quan thé hién trén Hinh 4. Két
qua cho thdy KTTP va PDI ciia cac mau Al, A2
va A1’ khong thay ddi c6 ¥ nghia thong ké sau 3
tuan bao quan (p>0,05) so v6i thoi diém ban dau.

Bang 2. Thanh phan cong thiic vi nhil twong MS 1%

Bl B2 B3 B1’ B2’ B3’
Thanh phan Ti 1& % vé khoi lugng
MS 1,0 1,0 1,0 1,0 1,0 1,0
IPM 2,0 2,0 2,0 2,0 2,0 2,0
Tween 80 12,0 9,0 6,0 12,0 10,0 7,5
Transcutol P 8,0 6,0 4,0 12,0 10,0 7,5
Nudc tinh khiét 77,0 82,0 87,0 73,0 77,0 82,0
Smix 6:4 5:5
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3.4. Xdy dung cong thirc vi nhii twong MS 1%

Cac cong thirc vi nhit tuong MS 1% c6 cong
thirc nhu ¢ Bang 2.

Két qua nghién ctru hinh thirc cho thay chi
c6 mau B4, B4’ giit nguyén hinh thirc trong sudt

18

16 F_

14

12

=
o

KTTP, d.nm
[o¢]

B1

w28 KTTP ban dau
PDI ban dau

sau 3 tuan bao quan. Cac mau con lai bi duc va
tach 16p khi ly tam. Tuong ty nhu cac cong thirc
vi nhil twong 5%, cac mau B1 va B1’ ¢6 tong ti
1¢ Smix 16n hon ca so véi cac mau B2, B3 va
B2’, B3’.

0,35

0,3

0,25

0,2

PDI

0,15

0,1

0,05

B1'

==a KTTP sau 3 thang

PDI sau 3 thang

Hinh 5. Kich thudc tiéu phan (KTTP) va chi sb da phan tan (PDI) ciia cac miu vi nhii twong MS 1%.

So sanh cic mau vi nhii twong MS 1%, B
(cung str dung Smix 64) hay B’ (cung sir dung
Smix55) ta thay, khi tang nong do Smix do 6n
dinh ctia miu bén hon. So sanh giita mau B va
B’ ¢6 cung ti 1€ Smix (B1 va B2’ cung chira 20%
Smix) ta thy, cong thirc B1 ¢o ti 1&6 Tween 80
chiém 12% (Smix6:4) tao vi nhii twong 6n dinh
hon cong thirc B2’ ¢6 ti 1& Tween 80 chiém 10%
(Smix5:5). Hon nita, mau B1 va B1’ cung chtra
12% Tween 80 nhung ti 1¢ Transcutol P trong B1
(8,0%) nhé hon B1’ (12,0%). Nhu vay vai tro
cua Tween 80 quan trong hon Transcutol P trong
viée giit cdu tric vi nhi twong 6n dinh. KTTP va
phan bé KTTP ctia giot nhii tvong duoc thé hién
& Hinh 5. Két qua phan tich thong ké cho théy,
kich thugc tiéu phan trung binh ciia mau Bl va

Bl’sau3 tuan bao quan 0 xu huong tang so voi
ban dau véi mic y nghia lan lugt 0,009 va 0,036.

4. Két luan

Nghién ctru di xdy dung gian d6 pha xéc
dinh vung hinh thanh vi nhil tuong methyl
salicylat véi cac ta dugc pha dau IPM, chét dién
hoat Tween 80, chit dong dién hoat Transcutol
P. O ti 1& Smix Tween 80: Transcutol 6:4 va 5:5
cho vung hinh thanh vi nhil tuong 16n nhat. Pa
xay dung duogc cong thirc vi nhii tuong MS 5%
va 1% co kich thudc tiéu phan khoang 20 nm,
trong d6 kich thudc cua vi nhii tuong MS 5%
thay do6i khong co y nghla thong ké sau 3 tuan
bao quan. Tiép tuc danh gia mot sb dic tinh vat
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1y hoa 1y cua vi nhii tuong va dic tinh tham qua
da cua céc cong thure vi nhil trong nghién ctru.
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