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Nghién ctru bao ché gel chira ti€u phan Nano clotrimazole

H6 Hodang Nhén, Hoang Ngoc Tudn, Lé Thi Minh Nguyét
Khoa Duorc, Trurdrng Bai hoc Y Duoc, Bai hoc Hué
Tém tat

Pat van deé: Clotrimazole (CLO) la mdt dan xuat imidazole cé tac dung diét nam. Viéc st dung CLO dudng
udng khéng thuan tién do tac dung phu cé thé xay ra va thoi gian ban hldy ngan (3 - 6 gi®). Dé tai duoc tién
hanh nhdm bao ché gel chira cac tiéu phan nano polyme gitp lam ting dd tan, ci thién sinh kha dung, dic
biét 1a gitp kéo dai kha ndng giai phéng thudc tai cho trén da. D6i twgng va phwong phap nghién ciru: Tidu
phan nano Eudragit RS 100 dugc bao ché bang phuong phéap két tha, sau dé dwoc phdi hgp vao ta dwoc tao
gel. Gel chira ti€u phan nano CLO dugc ddnh gid vé mit cdm quan, kich thuwdc tiéu phan (KTTP), phan bé kich
thuwéce (PDI), hiéu suat nano hda (EE), pH va kha nang gidi phdng hoat chat. Két qua: Cong thirc gel t6t nhat
chira tiéu phan nano CLO 1% v&i 0,3% Carbopol 934P, 5% glycerin ¢ thé chat min, d6ng nhat va KTTP, PDI, EE,
kha n3ng gidi phong [an lvot 13 154,6 + 3,6 nm, 0,153 + 0,011, 67,62 + 0,89%, 51,46 + 1,10% (sau 24 gi&). Két
luan: Gel chira tiéu phan nano CLO chitng té |a mdt hé dwa thudc hira hen trong diéu trj nhiém nam tai ché.

Tir khod: clotrimazole, tiéu phén nano, dung tai chd, Eudragit RS 100, nhiém ndm

Abstract

Formulation of gel containing clotrimazole-loaded nanoparticles
Ho Hoang Nhan, Hoang Ngoc Tuan, Le Thi Minh Nguyet
Faculty of Pharmacy, Hue University of Medicine and Pharmacy, Hue University

Background: Clotrimazole (CLO) is an imidazole derivative with antifungal activities. The conventional
dosage forms for oral or topical administration have some disadvantages such as drug adverse reaction for
long-term use, repeated doses daily due to short half-life. The aim of this study was to prepare gel containing
CLO-loaded nanoparticles to increase drug solubility, enhance bioavailability, especially for a sustained drug
release. Materials and methods: Eudragit RS 100 nanoparticles were prepared by the nanoprecipitation
method, then was mixed with gel forming excipient. Gel containing CLO-loaded nanoparticles was characterized
in terms of appearance, pH, particle size, PDI, encapsulation efficiency (EE), in vitro drug release. Results: The
best formulation of gel containing 1% of CLO-loaded nanoparticles with 0.3% of Carbopol 934P, 5% of glycerin
was smooth, homogenous, and particle size, PDI, EE, drug release of 154.6 £ 3.6 nm, 0.153 + 0.011, 67.62 +
0.89%, 51.46 + 1.10% (after 24 hours). Conclusion: Gel containing CLO-loaded nanoparticles is a promising
drug delivery system for the topical treatment of fungal infections.
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1. DAT VAN DE

Clotrimazole (CLO) 1& mdt dan xuat imidazole
c6 doc tinh thap, phé rong [7], mot chat diét nam
¢6 hiéu qua trong diéu tri nhiém trung da va niém
mac tai chd [8]. Tuy nhién, viéc s& dung CLO dwong
uéng khong thuan tién do tdc dung phu cd thé xay ra
va thai gian ban hdy ngén (3-6 h) doi hdi phai dung
thudc thudng xuyén. Vi nhitng Iy do nay, duong
dung tai chd 1a phiu hop va duoc dé nghi. Mat khac,
CLO 1a m6t loai thudc hoa tan trong nudc kém, vi
vay can dugc két hop vao mdt hé dua thudc dic
trng dé cé mirc d6 hap thu tai chd phu hop [4], [7].

Dé khic phuc nhitng van dé nay, ngoai cac hé
phan phdi thuéc sir dung chat mang lipid, cac tiéu
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phan nano s dung chat mang polyme ciing d3 tirng
budc dugc nghién ctru [6]. Viéc st dung gel chira
céc tiéu phan nano polyme trong nghién ciru nay
nhdm ting do tan, cai thién sinh kha dung, dic biét
la gitip kéo dai kha nang gidi phdng clia thudc tai chd
trén da.

Vi cac ly do trén, dé tai “Nghién ctru bao ché gel
ch(ra tiéu phan nano clotrimazole” dugc tién hanh
v3di cac muc tiéu sau:

1. Xy duwng duworc cdng thire va quy trinh bao ché
tiéu phdn nano chira CLO.

2. Xdy dwng duoc cbéng thirc, quy trinh bao ché
gel chira tiéu phdn nano CLO.
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2. POI TUQONG VA PHUONG PHAP NGHIEN

cuu

2.1. Nguyén liéu

CLO (d6 tinh khiét 99%) tir Trung Quéc, Eudragit
RS 100 tlr Evonik, Blc. Aceton, Tween 80 tir Trung
Quéc va mdt sé dung mdi, hda chat khac.

2.2. Phuwong phap nghién ciru

Phuong phdp bao ché tiéu phdn nano CLO

Tién hanh bao ché tiéu phan nano polyme bang
phuwong phép két tda do thay d&i dung méi. Pha
dau gébm CLO, Eudragit RS 100 (Eudragit) dugc hoa
tan trong aceton, pha nudc chira Tween 80 hoa tan
trong nudc. Dau tién, phdi hop pha nuéc vao pha
dau duwdi tdc déng cla luc khudy tir dé€ hinh thanh
nhii twong. Sau d4, tién hanh c6 quay dé loai dung
mdi hitu co, roi tiép tuc dung 6ng ly tAm mang dé
tinh ché [1].

Phuong phdp ddénh gid déc tinh Iy héa cua tiéu
phdén CLO

Danh gid phan b kich thuwdc tiéu phan

Kich thuwdc tiéu phan trung binh (KTTP) (theo
kiéu phan b6 cuding d6 - Intensity distribution) dwoc
xac dinh bang phuong phap tdn xa anh sang dong
(DLS) str dung thiét bi Zetasizer Nano ZS90 (Malvern
Instruments Ltd., Anh). LAy 2 ml hdn dich nano sau
khi tao thanh, ti€n hanh pha lodng 5 [an bang nudc
cat d3 loc qua mang loc cellulose acetat 0,2 pm, sau
dé do KTTP va thé zeta [1].

Hiéu suit nano hoa

Ldy 2 ml hén dich nano thu dwoc sau giai doan
cb quay loai dung mdi cho vao éng ly tdm cé mang
siéu loc 10 kDa (MWCO 10 kDa, Millipore, USA). Ly
tdm 7000 vong/phut trong 10 phut. Xac dinh néng
dd CLO tu do trong phan dich trong duwdi mang loc
bang phuwong phap quang phd UV-VIS. B&i véi ham
lwong dugc chat toan phan (dugc chat dugc nano
hoa va dugc chat tw do), hit chinh xac 1 ml hdn dich
nano thu duwgc sau giai doan c6 loai dung méi cho
vao binh dinh mdc 10 ml. Thém 5ml, day kin, lac ky
trong 15 phut. BS sung methanol vira du dén vach,
lac déu. Nong dd CLO toan phan trong mau duoc
xac dinh bang phuong phap quang phd UV-VIS. Hiéu
suat nano hoa (Encapsulation efficiency, EE) dwoc
tinh theo cong thirc sau [1]:

CLo,, —CLO

téng ty do

CLO,,
Dinh lwong ham Iuo‘ngmegLO trong hdn dich nano
Hut chinh x4c 1 ml hdén dich nano thu dwoc sau
khi loai duoc chat ty do bang ly tdam mang cho vao
binh dinh mrc 10ml. Thém 5ml, d4y kin, lc k{ trong
15 phdt. B6 sung methanol vira da dén vach, lac
déu. Néng dd CLO trong mau duoc xac dinh bang

EE (%) = x 100%
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phuwong phap quang phd UV-VIS.

Phwong phdp bdo ché gel chira tiéu phén nano
CLO

Gel chta tiéu phan nano CLO duwoc bao ché bing
phuong phap tron déu don gian. Trong d6, ta duoc
tao gel Carbopol 934P (CBP) dwgc ngdm truong nd
qua dém dé tao hdn hop dong nhat. Hon dich nano
CLO d3 bao ché& & trén sau khi duoc xac dinh ham
lvong dugc chat sé dugc phdi hop vao mot lugng
gel xac dinh va tién hanh khuly tron dé thu dugc
hdn dich déng nhat. B sung thém cac ta duoc didu
chinh pH nhu triethanolamin, chat gilt 4m nhuw
glycerin d& hoan chinh ché& pham [4].

Phwong phdp ddnh gid ddc tinh ly héa cua gel
chuwra tiéu phén CLO

Cam quan

Quan sat mau sac, thé chat va d6 dong nhat cla
gel bdng mét thuong.

pH

Can khoang 2 g gel, pha lodng thanh hdn dich
¢6 ndng dé 10% bing nwdc cat. HOn dich thu duoc
dem xdc dinh pH bang may do pH.

Kich thudc tiéu phan, phan bé kich thudc tiéu
phan cGa nano trong gel.

Can khoang 1,5g gel, pha lodng bang 15ml nuéc
cat, khudy tréon dé hoa tan hoan toan cac ta dugc
tao gel, sau d6 ly tdm & t&c d6 5000 vong/phut trong
10 phut dé lam 13ng cac ta duoc tao gel. Dich sau ly
tdm dem do xac dinh KTTP, PDI tuong tw nhu phan
tiéu phan CLO.

DPinh lugng CLO trong gel

Pha dung dich thir: Can chinh xac 0,1 g gel phan
tan vao 5 ml methanol, sau dé dinh mic dén 10
ml va dinh lvgng ham lwong hoat chat CLO béng
phwong phap quang phd UV-Vis [5].

Nghién ctu kha nang gidi phong in vitro

S dung phuong phap khuéch tan qua mang
bang hé théng danh gia gidi phdng hoat chat qua té
bao khuéch tan Franz [7]. Diéu kién tién hanh: Mang
gidi phong cellulose acetate 0,45 um, mdi trudng
khuéch tan: Pém phosphat pH 5,0: Ethanol = 8:2,
thé tich moi trwdng khuéch tan 7ml, nhiét d6: 37
+0,5 °C, dién tich bé mat khuéch tan: S = 1,76 cm?,
téc do khudy 350 vong/phut, lwvong mau dem thir:
0,25-0,30 g gel. Tién hanh 1ay mau trong 24 gio, tai
cac thoi diém nhat dinh. M6i [an 18y 1ml déng thoi
b6 sung ngay 1 ml méi trwdng khuéch tan maéi. Dung
dich thu dugc dem pha lodng & ndng dé thich hop
bang methanol. Sau dé, dung dich thu duoc duoc
dinh lwgng bing phuong phap quang phd UV-Vis.

Lwong CLO d3 gidi phong tir gel dugc tinh theo
cong thirc:

Qt=CtxV+vx)r, Ci
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Trong d6: Qt: Téng lwgng CLO giai phéng tai thoi
diém t (ug), V: Thé tich méi trwdng khuéch tan V =
7 ml, v: Thé tich 1dy miu v = 1 ml, Ct: Néng dé CLO
trong méi trwong khuéch tan tai thoi diém t (ug/ml),
Ci: N6éng dd CLO trong méi trudng khuéch tan tai cac
thoi diém trudc do (ug/ml)

Ty 1& % CLO d3 giai phong tir gel tai thoi diém t:

Xt (%) = X« 100%
mt

Trong d6: Xt: Ty 1é % CLO duwoc giai phdng tai
thoi diém t (%), Qt: Lwgng CLO d3 gidi phdng tai thoi
diém t (ug), mt: Khéi lwvgng CLO cé trong gel tai thoi
diém dem thr (ug)

3. KET QUA

B3ao ché tiéu phan nano chira CLO

Anh huéng cda ndng d6 chét dién hoat

Tién hanh khao sat anh hudng cla ndng do chat
dién hoat (Tween 80) dén qud trinh bao ché tiéu
phan nano CLO, két qua dugc thé hién trong hinh 1.
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Hinh 1. Anh huéng cdia ndng dd chat dién hoat dén
cac d3c tinh cda tiéu phan nano CLO

Dua vao két qua thu dugc, cong thire stiv dung
Tween 80 v&i néng dd 1% cé KTTP nhd nhét so vai
céc cong thirc con lai va PDI ndm trong khoang yéu
cau (< 0,3) nén ndng dd Tween 80 I3 1% duoc lya
chon cho céc thir nghiém tiép theo.

Anh hwéng cda ndng dé polyme

Tién hanh khdo sit anh hudng cla ndng dé
polyme (Eudragit RS100) dén qua trinh bao ché tiéu
phan nano CLO, két qua dugc thé hién trong hinh 2.
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Hinh 2. Anh huéng ctia ndng d6 Eudragit RS100
(mg/ml) dén cac dic tinh cla tiéu phan nano CLO

Khi tang dan néng dé Eudragit RS100 thi KTTP va/
hodc PDI déu tang. Dua vao két qua thu dwoc & hinh
2, ndng do polyme 13 3 mg/ml d3 dugc chon cho cac
thr nghiém ti€p theo.

Anh huéng cda ti 1é pha nwdc va pha déu

Tién hanh khao sat &nh huwédng cla ti 1& pha nudc
va pha dau dén qud trinh bao ché tiéu phan nano
CLO, két qua dugc thé hién trong hinh 3.
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Hinh 3. Anh huédng cda ti 1& pha nudc va pha dau
dén cac d3c tinh cla tiéu phan nano CLO

Khi tang dan ty |é pha nwdc:pha dau thi KTTP tang
dan, do d6 ti 1&é pha nudc : pha dau 1a 1:1 d3 duoc
chon cho céc tht nghiém tiép theo.

Anh hwéng cda ti 1é polyme va duwoc chét

Két qua khao sat dnh hudng cla ti 1&é polyme va
duoc chat dén cic dic tinh Iy hda cla tiéu phan
nano CLO duwgc thé hién trong hinh 4.
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Hinh 4. Anh hwéng cua ti 1& polyme va duoc chat
dén céc dac tinh cla tiéu phan nano CLO

PDI

Khi tdng dan ty |1& polyme va duogc chat (5:1 dén
9:1) thi KTTP gidm dan trong khi d6 PDI tang dan
nhuwng van & mic thap dudi 0,2. Ngoai ra, EE ting
dan khi tang ty 1& polyme va dugc chat (tir 31,46
+ 0,64 % lén 67,62 + 0,89 twong &ng khi tang ty |é
polyme va duwoc chat tir 5:1 [én 9:1). Do vay, ty |é
polyme va dugc chat 1a 9:1 dwoc lwa chon dé bao
ché tiéu phan nano CLO.

Ddnh gid mot s6 ddc tinh ly héa cla tiéu phén nano

Codng thirc t8i wu cd KTTP dat 148,7 + 3,9 nm,
phan bé kich thuéc tiéu phan hep (0,148 + 0,007).
Tién hanh danh gid hiéu suat mang thudc két qua
thu dwgc EE% dat 67,62 + 0,89%.

Bao ché gel chi¥a tiéu phan nano CLO

Khdo sdt céng thirc

Tién hanh khao sat anh huwdng cla céc ta duoc
tao gel CBP, NaCMC va ta duoc gilt am glycerin dén
qud trinh tao gel thu duoc két qud & bang 1.

Bang 1. Anh hudng cla td dugc dén qua trinh tao gel

Mau gel CBP (%) Glycerin (%) | NaCMC (%) Thé chat pH*
M1 0,2 5,0 - Min, chay 1édng 6,91
M2 0,3 5,0 - Min, déng nhat 6,54
M3 0,4 5,0 - Min, d6ng nhat 6,62
M4 0,5 5,0 - Min, dac, kho dan mong 6,77
M5 0,3 10,0 - Min, d6ng nhat 6,57
M6 0,3 15,0 - Min, déng nhat 6,59
M7 - 5,0 2,0 Dé”i,ﬁ‘gﬁ;’ n’:i” I:;:gg due | 672
VIS ) 50 30 Dbong nhé't,A mau .tréng duc, 7,03

khong min

*: diéu chinh bdng triethanolamin dé pH ndm trong khodng 6-7

Xét vé mat cdm quan, gel bao ché véi ta dugc tao gel NaCMC khéng min trong khi dé, gel vdi ta duoc tao
gel CBP déu cho thé& chat min. Khi ting dan nong d6 CBP thi thé chat gel dic dan, cdng thirc gel véi M1 cho
thé chat chay I6ng, cong thirc CBP M4 cho thé chat qua dac, khé dan mong. Do d6, cac cdng thirc gel M2,
M3, M5, M6 duoc lwa chon dé tiép tuc danh gid kha nang giai phong hoat chat véi két qua trinh bay & hinh 5.
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Hinh 5. Kha nang giai phdng hoat chat cla céng thirc gel M2, M3, M5, M6
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Két qud thu dugc nhu hinh 5 cho thay khi ting
dan néng dé CBP thi khd nang giai phdng hoat chat
gidm dan, sau 24 gi®& kha nang gidi phéng cda M2
(CBP 0,3%) Ia 51,46 + 1,10% va M3 (CBP 0,4%) I3
46,28 + 0,87%. Khi tdng dan ndng d6 glycerin tir 5%
Ién 15% thi khd ndng gidi phdng hoat chat sau 24
gid gidm dan, tuong (ng véi M2 (Glycerin 5%) la
51,46 + 1,10%, M5 (Glycerin 10%) la 49,11 £ 0,97%,
M6 (Glycerin 15%) la 45,15 + 1,17%. Vi vay, cong
thirc M2 chira CBP 0,3% va chira glycerin 5% da
duoc lwa chon.

Ddnh gid mét sé ddc tinh cla gel chira tiéu phdn
nano CLO

Coéng thirc gel t8i wu cé thé chat min, d6ng nhat
(Hinh 6) va gia tri pH bang 6,54.

Hinh 6. Thé chat cla cong thirc gel t6i wu M2

Coéng thire gel t6i wu véi 1% CLO, 0,3% CBP va
5% glycerin chita ti€u phan nano c6 KTTP dat 154,6
+ 3,6 nm, phan b6 kich thuwdc tiéu phan hep PDI dat
0,153 + 0,011 (Hinh 7).

Size Distribution by Intensity

- a4 o oo
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Hinh 7. Kich thuéc tiéu phan va phan bé kich thudc tiéu phan cla
tiéu phan nano CLO trong gel
Tién hanh xac dinh ham lwgng CLO trong gel chira tiéu phan nano CLO. K&t qud ham lwong trung binh cla

CLO thu dwoc 1a 0,998 £+ 0,026%.

4. BAN LUAN

Bao ché tiéu phan nano chira CLO

K&t qua cta nhiédu nghién ctru cho thay ty |& chat
dién hoat la mét y&u td quan trong anh hudng dén
dac tinh cla tiéu phan nano nhw KTTP, PDI. Khi ting
ndng do chat dién hoat (Tween 80) thi KTTP ting
dan, diéu nay cé thé dugc gidi thich do khi ting
ndng dd chat dién hoat thi dung dich pha nudc tré
nén sanh nhét, anh hwdng dén can béng gitra strc
cang bé mat va d6 nhdt pha nudc, lam cho sy phan
tan dién ra khé khan hon.

N&ng d6 polyme anh hwéng dén KTTP va hé s&
da phan tan. Tuy nhién sy tang giam KTTP va PDI
khoéng tuan theo quy luat. Khi ndng dé polyme ting
tir 3 mg/ml 1&n 5 mg/ml thi KTTP t3ng cao. Diéu nay
<6 thé do khi ting ty 1& RS100 thi d6 nhét pha hiru
co tang, lam cho sy khuéch tadn pha diu vao pha
nuéce dién ra khé hon dan dén céc giot hinh thanh
I&n hon ngoai ra sy tang d6 nhét pha hitu co con
can tr@ qua trinh bay hoi cda dung méi ra khoi pha
nuwéc. Tiép tuc tdng ndng d6 polyme tir 5 mg/ml 1én
10 mg/ml, mac du d6 nhét pha hitu co cé tdng thém

nhung KTTP gidm nhe nguyén nhan cé thé do duoc
chat duoc bao tét hon, dugc chat khdng bi bj két
tinh lai trong nuwdc sau khi bay hoi dung moi hitu co
lién quan dén dd tan kém cta dwoc chat. Tuy nhién
tai nong dd 10 mg/ml, PDI rat 1&n cho thay khoang
phan bé KTTP réng va khong déng déu. Diéu nay xay
ra c6 thé do khi ndng d6 polyme Ién lam ting do
nhdt pha hitu co, viéc khuéch tan polyme vao pha
nudc khéng déu, ngoai ra trong mau ton tai lwong
polyme tu do tir d6 s& lam polyme két tu lai do d6
anh huwéng dén dd dong déu cua kich thudc tidu
phan cling nhu sy phan tan cac tiéu phan trong hé.

Khi tang ti 1& pha nwdc: pha dau tir 1:1 1én 5:1,
KTTP c6 xu hudng tang manh tir 148,7 + 3,9 nm [én
240,4 + 3,7 nm. Diéu nay cé thé dwoc giai thich do
khi ti 1é gitta pha nudc va pha dau Iédn (5:1), trong
qué trinh khudy tron véi mét lwgng dung méi hiru
co nho va tdc do khudy tron lén s& dé tao ra bot, can
tr@ su phan tan cla tiéu phan ddng thoi lam thay
d&i nhanh trang thai bdo hoa cla dugc chat trong
hdn hop dung moi do dé KTTP ¢é xu hudng ting.
Khi gidm thé tich pha nuérc, sw khudy tron dién ra dé
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dang hon, bot it tao ra nén KTTP gidm. Ty |& polyme
va duoc chat anh hudng dén KTTP, PDI va hiéu suét
bao géi cla hé tiéu phan nano. Khi ting dan ty I&
polyme va dugc chat (5:1 1&én 9:1), KTTP cla hé
giam dan (221,2 + 5,3 nm xudng 148,7 + 3,9 nm),
diéu nay xay ra cé thé do dwoc chat duwoc bao goi
t6t hon (téng tir 31,46 + 0,64% |én 67,62 + 0,89%).
Nguorc vdi KTTP, khi tang ty 1é polyme:dugc chat thi
PDI tdng dan (tr 0,094 + 0,012 1&n 0,148), két qua
nay xay ra cé thé do khi ty 1& polyme qua cao (dwoc
chat:polyme = 1:9), trong mau ton tai mot ty 1é lon
cac hat polyme ty do véi kich thudc thay déi lam
anh hudng dén phan bé kich thuéc tiéu phan cua
ca hé.

Bao ché gel chi¥a tiéu phan nano CLO

Gel bao ché véi cac cong thirc CBP cho thé chat
déng nhat, dep min mang. Khi ting dan néng dé
CBP thi thé chat gel dac dan dong thoi kha ndng giai
phoéng hoat chat qua mang gidm dan. Nguyén nhan
c6 thé do khi ndng d6 CBP cang cao, su gia tang ion
hoéa cang cao khi ting pH, tir d6 dan dén lyc day
tinh dién gilta cdc nhdm carboxyl lién ké cang 1on va
mang lwdi polyme ma réng hon. Mat khac, CBP 934
vdi ban chat ky nwdc ctia minh cé thé hinh thanh tap
hop chudi ky nudc va khi ndng d6 cang ting thi hién
twong lién k&t ngang nay cang bén do d6 c6 thé dan
dén sy hinh thanh gel nhét hon. Ta duoc gitt m anh
hudng dang ké dén kha ndng gidi phdng hoat chat
qua mang cla gel. Céng thirc chira glycerin 5% cho
kha nang giai phéng duoc chat t6t hon so vdi cdng
thirc glycerin 10% va 15%. Nguyén nhan cé thé do
glycerin 13 ta dugc cé dd nhdt cao nén khi tang ndng
dé glycerin trong gel thi d6 nhét gel dong thoi cling
tang lén, dugc chat khé giai phdng hon. Nhan dinh

nay twong ty véi két qua clia A-sasutjarit, R., va cdng
sy (2005) khi nghién ctru vé gel piroxicam [2].

Phan tich cdng thirc gel chira tiéu phan nano CLO
cho thay c6 sy hién dién cla céc tiéu phan nano. So
vdi tiéu phan nano trudc khi tao gel, tiéu phan nano
sau khi tao gel cho gia tri KTTP va PDI tang nhe (KTTP
twong ng tir 148,7 £ 3,9 nm |én 154,6 + 3,6 nm,
PDI twong ng tlr 0,148 + 0,007 1én 0,153 + 0,011).
Su tdng |1én nhu vay cé thé do sy hién dién cla cac
thanh phan trong cdng thirc gel tré thanh rao can
ddi véi s phan tan tiéu phan, tao diéu kién thuan
lgi cho su két tu nano. Nghién ctru ctia De Lima J. A.,
va cong sy (2017) cling cho két qua tuong tw, KTTP
tang tlr 137 £ 5nm 1én 249 + 43 nm, PDI tang tir 0,12
+0,02 1én 0,60 + 0,30 [3].

5. KET LUAN VA KIEN NGHI

Tl cdc két qud thuc nhiém & trén, nhdm nghién
clru da xay dwng duwgc cong thirc va quy trinh bao
ché tiéu phan nano polyme chira CLO v&i ndng do
Eudragit RS100 la 3 mg/ml, néng d6 Tween 80 13 1%
(w/w), ty 1& pha dau pha nuwéc 1a 1:1, ty 1é polyme
va duoc chat 13 9:1. Cac tiéu phan nano sau khi diéu
ché& c6 kich thuéc tiéu phan nhé khodng 148,7 + 3,9
nm, PDI hep 13 0,148 + 0,007, hiéu suit nano hda
14 67,62 + 0,89%. Gel chita tiéu phan nano CLO 1%
duoc bao ché véi ta duwoc tao gel 1a 0,3% CBP 934P,
ta dugc gilt 4m 13 5% glycerin cé thé chat min, déng
nhat. Gel chira tiéu phan nano cé KTTP va PDI nho,
hau nhu khoéng thay déi so vdi truwdc khi tao gel,
déng thoi van duy tri ham lwong hoat chat 8n dinh
va cé kha ndng gidi phéng kéo dai. Gel chira tiéu
phan nano CLO chirng t6 1a mdt hé dua thudc hira
hen trong diéu tri nhiém nam tai chd.
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