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Gleason theo ISUP cula ung thu tuyén tién liét
trén gidi phdu bénh c6 mdi tuong quan cd y
nghia théng ké. Trong tucng lai, ching t6i sé&
thuc hién nghién cltu trén ¢ mau I6n han nham
danh giad day dq, chi tiét hon vai tro cla cong
hudng tUr da th6ng sO trong phat hién ung thu
tuyén tién liét cd y nghia lam sang.
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NGHIEN CU'U PANH GIA MOT SO PAC TINH VAT LY
VA KHA NANG GIAI PHONG DU’Q’C CHAT QUA DA CHUQT
CUA VI NHU TWONG METHYL SALICYLAT

TOM TAT

Trong nghlen ctu nay, vi nhi tudng methyl
salicylat 5% ti€p tuc dugc nghién cltu va danh g|a ve
céc tiéu chi nhu hinh thu‘c kich thu’dc tiu phan va
phan bo kich thudc tiéu phan chi sG khic xa, hinh
thai va kha nang g|a| phong dugc chat qua da lung
chudt nhat. K& qua cho thay, vi nhii tudng cd hinh
tharc dong nhat, trong sudt, khong mau, cac giot kich
thudc tiéu phan khoang 20 nm, khoang phan b6 _kich
thudc PDI nho han 0,2. Chi s6 khic Xa cla cac mau vi
nhii tugng methyl saIicyIat nam trong khoang 1,415 —
1,428. Phan_tram methyl salicylat gidi phdng qua da
chudt tor mau vi nhii tuong Al va Al’ tang nhanh
trong 6h dau va cao han 1,3 lan so vdi thuéc md
methyl salicylat. Nhu vay vi nhii tugng methyl salicylat
la hé mang thuGc qua da tiém nang s dung trong
giam dau cap.

Tur khoa: vi nhii tuong, methyl salicylat, hé dua
thubc qua da, giai phong dugc chat
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SALICYLATE MICROEMULSION

This study aims to characterize microemulsion
loaded with methyl salicylate 5% for particles size and
distribution, refractive index, morphology and released
drug through the mouse skin. The results showed that
the microemulsion has transparent, colorless
appearance, the particles size were about 20 nm, the
PDI was less than 0.2. The refractive index of methyl
salicylate microemulsion ranged from 1.415 to 1.428.
Percentage of released methyl salicylate through the
mouse skin from Al and A1" microemulsions increased
rapidly in the first 6 hours and were higher than
methyl salicylate ointment by 1.3 times. Methyl
salicylate microemulsion is potential transdermal drug
delivery system for use in acute pain relief.

Keywords: microemulsion, methyl
transdermal drug delivery,

I. DAT VAN PE

Methyl salicylat (MS) la hoat chat thudc nhém
NSAIDS, thudng dugc dua vao cac dang thudc
dung ngoai da nhu thu6c ma, gel, miéng dan...
dé diéu tri, giam dau cac bénh vé cd, khdp. Vi
nhii tuong (VNT) la mét trong nhitng hé mang
thudc tiém ndng do cd nhiéu vu diém nhu kich
thudc ti€u phan cla hé chi ¢ vai chuc nano, cé
thé chat deg, trong suct, phu‘dng phap bao ché
don gian, dé ap dung trong san xuat. O nghién
clu trudc nhom tac gia da khao sat xay dung
cbng thirc vi nhii tuong methyl salicylat 1% va

salicylate,
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5% sir dung pha dau la isopropyl mirystat, chat
dién hoat (CDH) Tween80, chat dong dién hoat
(CPDH) Transcutol P. Trong d6 VNT methyl
salicylat 5% c6 kich thudc ti€u phan nhd va on
dinh trong khoang thdi gian khao sat [1]. Trong
nghién cru nay, mot s6 dac tinh cda VNT nhu
hinh thirc, kich thudc ti€u phén, chi s khic xa,
hinh thai cau trac va kha nang gidi phéng cla
dugc chat qua da chudt tiép tuc dugc nghién
cttu danh gia.

Il. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1 Nguyén vat liéu:

Nguyén liéu: Methyl salicylat, isopropyl
myristat (IPM); Tween 80 c6 ngudn goc Trung
Quoc; Transcutol P c6 xudt xr Han Quéc; ethanol
tuyét déi dugc cung cap tir cong ty hoa chat Bic
Giang, Viét Nam; nudc thdm thdu ngudc dudc
diéu ché & phong thi nghiém, Viét Nam.

Thiét bi: thiét bi phan tich kich thudc
Zetasizer ZS90 (Malvern, Anh), may do do khuc
xa Kruss Optronic (Puc), thi€t bi danh gia giai
phéng qua mang Hanson Research (My), kinh
hién vi dién tir truyén qua Jeol (Nhat Ban).

Dong vat thi nghiém: Chudt nhat trang, duc,
khoé manh, can ndng tir 25-30 g do Vién kiém
nghiém thudc trung uong cung cap.

2.2 Phucng phap nghién ciru

2.2.1 Phuong phdp bao ché vi nhid
tuong methyl salicylat

Vi nhii tugng dugc bao ché bang cach sau:
hoa tan MS trong dung moi dau theo ti Ié MS:
dung méi dau =1:2 (ki/kl) ldc xody tao thanh
pha dau déng nhat. Hon hdp Smix gom chat
dién hoat (Tween 80) va chat dong dién hoat
theo ti 1& (ki/kl) dugc tron lan va lac xody tao
hon hgp dong nhat. Phdi hgp Smix vao pha dau
ldc xody hodc khudy tir tao hon hgp dong nhét
(hon hgp A). Thém nudc vao hon hgp A va
khudy tir dé tao vi nhii tuong [2].

2.2.2 Bao ché thuéc mé methyl salicylat
5%. Thu6c m3 methyl salicylat 5% vdi vai tro la
ché& phdm ddi chi€u dugc bao ché theo cdng
thirc duGi day:

Methyl salicylate 0,5¢
Lanolin 2,5¢
Vaselin 79

Pun chay hon hgp ta dugc lanolin, vaselin
trong lo thdy tinh c6 ndp, dun chay cach thuy,
thém methyl salicylat vao, day ndp va lac dén
ddng nhat, d& ngudi dén nhiét dd phong thu
dugc thuéc m@ déng nhat.

2.2.3 Panh gia moét sé6” dac tinh cua vi
nhii turong methyl salicylat

Theo nghién clu trudc [1], 3 cong thic vi
nhi tuong methyl salicylat 5% cé thanh phan
nhu bang 1 c6 hinh thirc, KTTP va phan bd KTTP
dn dinh trong thdi gian nghién c(tu. Do d6 dugc
ti€p tuc nghién cliu danh gia mot s6 cac dac tinh
cla vi nhii tuang.

Bang 1. Thanh phan cua céng thic vi
nhd tuong methyl salicylat 5%

Cong thic Al A2 A1’

MS (g) 5,0 5,0 5,0

IPM (g) 10,0 10,0 10,0
Tween 80 (q) 36,0 30,0 30,0
Transcutol P (g) 24,0 20,0 | 30,0
Nudc tinh khiét (g) | 25,0 35,0 | 25,0

2.2.3.1. Hinh thue. Vi nhii tudng tao thanh
sau bao ché trong subt hoac trong mdg, dong
nhat, khdng cb ti€u phan quan sat dugc bang
mat thudng

2.2.3.2. Chi s6 khuc xa (RI). Chi s6 khic xa
clia cac mau dudc do 3 lan sir dung may do do
khic xa tu dong Kruss Optronic va lay gid tri
trung binh. Nhiét do do 25°C + 2°C.

2.2.3.3. Kich thubc tiéu phén trung binh
(KTTP), phén b6 kich thubc tiéu phén. Kich
thudc tiéu phdn dugc xac dinh bdng phuong
phap tan xa anh sang dong (Dynamic light
scattering — DLS). Nguyén ly ctia phuang phap la
khi chi€u chum tia lase vao cac hat cé kich thudc
khac nhau sé thu dugc mirc do tan xa anh sang
khac nhau. Dua vao do6 tan xa cla chum tia sau
khi va cham vao hat ta ¢ thé tinh dugc kich
thudc hat theo thuyét Mie. D6 dong nhat cla
phan b8 KTTP dudc biéu dién bdng hé s6 da
phan tan (Polydispersity Index — PDI). Gia tri PDI
trong khoang 0,1 — 0,25 chiing té su' phan bd
hep cua KTTP, trong khi gia tri PDI I6n han 0,5
thé hién su' phan bd réng cla KTTP. SU dung
may phan tich kich thuGc hat Zetasizer Nano
ZS90 do KTTP va PDI. MGi mau dugc do trong
diéu kién pha loang 10 lan véi nudc cat, do 3 lan
sau do tinh trung binh va dé 1&ch chuan.

_2.2.3.4. Hinh thai cda vi nhil tuong. Hinh thai
mau vi nhii tuong dugc chup st dung kinh hién
vi dién tr truyén qua (TEM). Cac tia dién tor vdi
nang lugng cao dugc truyén qua mau vat méng
(dudi 200nm). Sau su' tuong tac cua dién to
truyén qua véi mau vat, anh dugc hinh thanh,
phéng dai va hdi tu trén cac vat liéu mang anh
hodc dugc ghi lai bdi may ghi hinh. Uu diém cua
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perdng phép chup TEM la do phong dai kha 16n
va cung cap dong thdi hinh anh va théng tin
nhiéu xa cla miu vat. Mau vi nhii tuong dugc
nhd Ién ludi dong bao cacbon va nhuém pang
acid osmic nham tang d6 tuang phan cua mau.

2.2.4. Panh gia kha nang giai phodng
dudc chat qua da cua VNT methyl salicylat
5% bang thir nghiém ex-vivo. Lugng dugc
chat giai phdng qua da trong 24 giG dudc danh
gid bang s dung mang da lung chubt nht dé
so sanh kha nang gidi phéng dugc chat qua da
trong 24 gig cla thu6c m& methyl salicylat 5%
va VNT methyl salicylat 5%.

Mang khuéch tan la da lung chudt nhat duc,
khoé manh, khéi lugng tir 25-30g dudc loai long,
tach riéng, lam sach I6p m& dudi da bang dao va
kéo phau thuét, rira badng nudc mudi sinh ly dé
loai sach I6ng va tap ban, bao quan & 2-8°C
trong 2 ngay. Trudc khi thir, mang da lung dugc
hoat hoa bang dung dich nudc mudi sinh Ii trong
30 phat. Qua tham khao tai liéu [6] thir nghiém
dugdc ti€én hanh trén hé thong thir giai phong qua
mang Hanson Research v@i cac diéu kién nhu:
moi trudng khuéch tan la 7 ml dung dich salin
dém phosphat pH 7,4; dién tich th& 1,767cm?;
nhiét d6 tha: 32°C + 0,5; toc do khuay 400
vong/phut; khéi lugng mau thir khoang 0,1g VNT

Size (dam):  tinfensity  Width {doe):

hodc thuéc md, tugng ducng 5mg dudc chat.

Tai thdi diém t=0, can 0,1g vi nhii tuong vao
ngén cho. Ldy mau & cac thai diém t=1, 2, 4, 6,
8, 24 gid. Thé tich mai lan I&y mau la 0,5 ml, sau
do thém mot thé tich méi tru‘dng giai phong vao
ngan nhan bing ding thé tich d3 1ay ra. Mau
moi trudng dudc Idy ra dem dinh lugng bang
phuong phap HPLC véi cac thong s6 nhu mo ta
G trén.

Cong thirc tinh % lugng dugc chat thdm qua
da tai thdi diém t:

-1
1
%DC,, = e (Cr x 7 + VXZ CE-) »x 100%
t

i=1

Trong do: %DCgp: % dugc chat giai phdong
so V@i lugng dugc chat trong VNT dem thur (%).

C;, Gi: néng do dugc chat trong moi trudng
khuéch tén tai thai diém t va i (ug/ml).

v: thé tich mau I3y tai ting thai diém (ml)

mt: lugng methyl salicylat co trong mau VNT
dem thr (ug).

INl. KET QUA VA BAN LUAN

3.1. Vé Hinh thifc, KTTP trung binh va
phan bo KTTP (PDI). Cac mau VNT 5% c6 hinh
thirc trong sudt, nhét, dong nhét; sau khi pha
lodng 10 lan véi nudc chc mau van trong suct,
dbng nhat nhung do nhét giam va cé anh xanh.

Pk 30 a4 128
Peakd: 0500 [ Lk

Sizs (d.om) tintensity  Width {d.am)
1000 san

Intareapt: 0554
Result quality: &

10000

A) . (B) ‘ ‘ ‘
Hinh 1. KTTP, PDI cua cac mau Al (hinh A), A1’ (hinh B) va A2 (hinh C)

Cac do thi & hinh 1 cho thady, KTTP cla cac

mau VNT nhd, chi khoang 20 nm. Db thj phan b

kich thudc ctia cac mau vi nhii tuong nghién clru
déu cd 1 peak chinh khoang 20 nm; PDI trong
khoang 0,1 — 0,2 cho thay phan bd kich thudc
hep hay ndi cach khac khoang phan boé kich
thudc hep Tuy nhién trén do thi phan bd KTTP
cla mau Al va A2 thay xuat hién thém peak Idn
khoang vai nghin nm a do c6 thé mau do bi Ian
tap chat ngoai lai.

3.2. Hinh thai cau tric. Qua hinh anh chup
TEM & hinh 2, quan sat th3y cac tiéu phan déu
c6 dang hinh cau, kich thudc khoang 10
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3.3. Chi s6 khuc xa. Chi sd khic xa clia cac thanh phan trong cong thirc va clla 3 mau VNT
methyl salicylat 5% dudc thé hién & bang 2.

Bang 2. Két qua chi s6 khic xa cua cac thanh phdn va VNT methyl salicylat 5%
MS IPM Tween 80 Transcutol P H20 Al A2 Al’
RI | 1,5327 | 1,4309 1,4699 1,4225 1,3308 | 1,4272 1,4152 1,4243

Két quad cho thdy, cac mau vi nhii tudgng
methyl salicylat cd chi s6 khic xa ndm trong
khoang 1,415 — 1,427, I6n han chi s6 khic xa
cla nudc va nhd han chi s6 khic xa cla methyl
salicylat, IPM va Tween 80.

3.4. Kha nang giai phong dugc chat qua
da chudt cia VNT methyl sallcylat 5%
bang thar nghiém ex-vivo. MUc do g|a| phdng
dugc chat qua da chudt nhat cla cac cong thirc
VNT A1, A2, A1’ va thuéc m3 methyl salicylat 5%
dugc thé hién & bang 3 va hinh 3 dudi day.

Bang 3. Phdn trém duoc chét gidi phong cua cdc mdu VINT va thubc mé methyl salicylat 5%

Thdi gian Phan tram dudc chat giai phong % (TB+SD)

(h) Mau Al Mau A2 Mau A1’ Thuoc mé MS 5%
1 4,67+2,01 7,06 £ 0,12 5,57+2,11 2,22+0,49

2 8,75+4,60 12,96 £ 1,20 9,59+1,29 5,34+1,49

4 19,86+7,05 20,85 = 3,12 22,28+2,14 14,75+2,41

6 29,19+5,72 23,23 £ 1,63 29,52+3,02 22,29+2,65

8 29,99+5,52 25,35+ 2,12 29,97+3,28 29,31+2,69

24 37,82+3,36 37,72 £ 2,32 31,04+3,68 54,73+0,04

Cac mau VNT A1, AT’, A2 c6 do thi giai phong
dugc chat qua da tugng tu nhau. Mau VNT Al
va Al’ cho lugng dugc chat g|a| phdéng cao han
mau VNT A2, cu thé tai thdi diém 6h phan trdm
giai phéng du’cjc chat tor A1l (29,19%) va Al’
(29,52%) gap khoang 1,3 lan phan tram giai
phdéng cla A2. Nhu vay, cong thirc co ti Ié Smix
= 60% cho lugng dugc chat giadi phdng cao hon
so V(i ti I€ Smix = 50%.

60

25 30

Thei gian (1)

2 =@®=VNTAl' —&— Thuocmo MS

Hinh 3. Kha nang gidi phong duoc chat qua
da cua cdc cong thirc VNT methyl salicylat
va thuéc ma methyl salicylat 5%.

Cac mau VNT cho phan tram dugc chat giai
phong cao han mau thuéc md trong khoang 6
gld dau. Tai thoi diém 4h, phan trdm dugc chét
gidi phdng tir mau A1, A2, A1’ lan lugt gap 1,35;
1,41; 1,51 [an phan tram dugc chat giai phong
tr mau thuSc m3. Tai thsi diém 6h, phan trdm
gidi phong cua Al (29,19%), A1’ (29 52%) gap
1,31 lan % giai phong thudc ma (22, 29%), trong
kh| mau A2 cho lugng dugc chat giai phdng

tudng duong vdi mau thuéc m&. Tuy nhién, tu
8h trd di, lugng dudc chat giai phdng tir cac mau
VNT thap hon mau thudc md, cu thé sau 24h
lugng dugc chat giai phdng tir cac mau VNT chi
dat khoang 30% - 40%, trong khi mau thudc mg
cho lugng dugc chat giai phdng dat khoang 54%.

IV. BAN LUAN

Vi nhii tuong MS thu dugc cé hinh thirc dong
nhat, trong suét, khi pha lodng 10 lan bang nudc
tinh khiét thu dugc dich déng nhat cé anh xanh.
Diéu nay cé thé giai thich khi thém nudc, tao cac
hat dau kich thudc ¢G khoang 20nm (dugc do
vdi may Zetasiser, nhd han budc séng anh sang
kha kién) véi mat d6 du I6n, khi anh sang tréng
chi€u vao mau, anh sang xanh da trdi cé budc
séng ngdn, hé s6 tan xa cao (theo phuong trinh
hé s6 tan xa Rayleigh), tan xa theo nhiéu hudng
dén mat ngudi quan sat (tan xa Rayleigh), do do6
mau ¢ anh xanh sau khlpha Ioang [3].

Viéc pha lodng cac mau VNT c¢d thé lam thay
déi kich thudc glot VNT, hay cdu truc cua hé
VNT. Tuy nhién, cd&c mau VNT cd ndng do cao,
khi ti€n hanh do truc ti€p trén thié€t bi xac dinh
kich thuGc Zetasizer ZS90 sé gay sai s I6n. Do
vdy, can pha lodng cdc mau VNT dé dat count
rate phu hgp t&r 200 — 400 pcs. Bong thai, do
kich thudc VNT trong khoang tir 10 — 200nm nén

can pha lodng cadc mau do dé dat dugc ndng dod
khoang tir 0,1 — 1g/I [4].

Ngoa| ra, bdng cach st dung phu’dng phap
chup hién vi dién tI truyén qua mau vi nhii
tuang khong pha lodng cho thay kich thudc giot
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clia VNT khéng pha lodng khoang 10nm cé thé

tu véi nhau. Két qua do bang may phan tich kich
thudc ti€u phén Zetasizer nano ZS90 bang
phugng phap tan xa anh sang doéng cho KTTP
trung binh khoang 20nm. Ph& d6 phan bs KTTP
clia cdc mau VNT déu ndm trong khoang hep.
Sl_r khac biét vé KTTP cla vi nhii tuong xac dinh
bang hai phudng phap khac nhau khéng nhiéu,
c6 thé ndm trong khoang sai s6 cua phep do.

Chi s6 khic xa clia cdc mau VNT ndm trong
khoang 1,415 — 1,427, I6n han chi s6 khic xa
cla nudc vé nhd hdn chi sO khlc xa clia methyl
salicylat, IPM va Tween 80. Trong cac thanh

phan cau tao nén vi nhii tuang thi nudc cé chi s6
khic xa thap nhat la 1,33, ti€p theo la chi s6

khlc xa cua transcutol P (1,42); sau do lan lugt
la IPM (1, 43) va Tween 80 (1,47) va cuGi cung la
MS cé chi s6 khic xa cao nhat (1,53). Cac mau
vi nhii tuong c6 phan tram dugc chat tucng
duong nhau la 5%, khac nhau vé ti 1é CDH va
CPDH do d6 ciing khac nhau vé chi s6 khuc xa.
Cu thé, cdng thirc A2 c6 ti 1é CDH va CPDH la
50% thap hon hai cong thic Al va A1’ (60%),
co ti 1& nuéc dat 35% cao hon 25% & mau Al va
A1’. Do d6 chi s6 khic xa clia mau A2 thap nhat

trong 3 mau vi nhii tugng. Cong thic Al va A1’

mac du cé ti Ié nuSc nhu nhau (25%), nhung
cobng thirc A1 cd ti Ié Tween 80 cao han c6ng
thirc A1’ va ti 1€ Transcotol P thap hon. Chinh vi
vay, mau vi nhii tuong A1 co chi s6 khuc xa cao
hon mau Al. Chi s6 khic xa cta nhii tuong
dau/nudc thudng nhd han chi s6 khic xa cla vi
nhi tudng nudc/dau vi ty 1€ nudc trong VNT
dau/nu’dc thuGng I6n hon. Trong nghién cu
nay, 3 mau VNT déu 1a kiéu dau/nudc nhung ti
Ié nudc va cac thanh phan trong nhii tuong khac
nhau nén chi s6 khuc xa cung thay déi. V&i mau
c6 ti 1é nuGc 16n hon ca thi chi s6 khiic xa thap nhat.

Cac mau VNT A1 va A1’ cho phan trdm dugc
chat giadi phdng cao han mau thuéc ma trong 6
gid dau, hay t6c do giai phdng dugc chat qua da
chudt nhat ciia VNT trong 6h dau cao hon so vdi
thuéc m& methyl saIicyIat Tuy nhién, tU 8h trg
di, lugng dugc chat giai phong tir cac mau VNT
thap han mau thuéc m3. Diéu nay cd thé giai
thich do mau VNT cd thé chat Iong dé bay hdi
hon thu6c m& cé thé chat ban rdn. Vi nhii tucng
A2 cé phan tram giai phong dugc chat & thai
diém 6 h thdp hon hai mau vi nhii tuang Al, Al
va mau thudc m8. Diéu nay cé thé giai thlch do
ti 1& chat dién hoat va chat dong dién hoat cua
mau vi nhil tuong A2 chi la 50%, thap haon ti lé
nay & hai mau Al va Al’ la 60%. Méc du G hai
mau vi nhii tudng Al va A1’ c6 ti I1é CDH: CBDH
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la khac nhau nhung kha nang giai phong dugc
chdt qua da chudt khéng khac nhau dang ké.
biéu nay cho thdy ca hai chat dién hoat va chat
dong dién hoat ngoai tac dung gitp vi nhii tuang
hinh thanh va 8n dinh[1] ching con ¢b kha ndng
cai thién téc d6 gidi phéng dugc chat qua da.
K&t quad nay phu hdp véi nhitng nghién ctu
truGc d6 cua Surajit Das va cdng sy (2020) [4]
va Neslihan Ustiindag”Okur va cong su (2011)
[5] déu cho thay cac cong thirc VNT cho toc do
giai phdng dugc chat qua mang in vitro hay qua
da chudt nhanh hon so vai ché pham ddi chiéu
trén thi trudng chla dugc chat tuong Ung. TU
két qua trén co thé so bd thdy rdng VNT MS c6
tac dung nhanh hon trong giam dau cap (6h
dau) so vai cong thdc thudc mé chra ham lugng
dugc chat tuong ducong. Do doé vi nhii tuong MS
c6 tiém nang Ung dung trong dang thudc dung
gua da Ung dung giam dau cap.

V. KET LUAN

Vi nhii tuong methyl salicylat 5% c6 hinh
thirc dong nhat, trong su6t, khong mau, kich
thudc ti€u phan khoang 20nm, khoang phén bd
kich thugc - PDI khoang 0,2. Chi s khuc xa cla
cac mau vi nhii tugng methyl salicylat ndm trong
khoang 1,415 —1,428. Phan tram methyl salicylat
giai phc’mg qua da tr vi nhi tuong Al va Al
tang nhanh trong 6h dau va cao han 1,3 [an so
vGi thu6c m3d methyl salicylat. Nhu vay VNT
methyl salicylat la hé mang thu6c qua da tiém
nang st dung trong giam dau cap.
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