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Tém tat

Pat van dé: Clotrimazole (CLO) Ia hoat chat thudng dugc st du ng trong diéu tri nhiém ndm da va niém
mac do Candida albicans (C. albicans). Nhdm cai thién kha nang hap thu thudc tai chd, hé dua thudc ¢ kich
thwéc nano da dugc (ng dung rong rai, dac biét vdi cac dugc chat kém tan nhu CLO. Trén co s& do, dé tai
duwgc thye hién nhdm dénh gia kha ndng giai phéng thudc cla gel chira tiéu phan nano CLO va hoat tinh
khang ndm cua gel d6i v&i C. albicans. D8i twgng va phwong phap nghién cru: CLO (Trung Quéc), Eudragit
RS100 (Pirc), Carbopol 934P (Trung Quéc) va mot s6 hda chat khac dwoc st dung. Nghién clru tién hanh bao
ché ti€u phan nano CLO va phdi hop vao cong thirc gel. Gel dwoc danh gia kha nang gidi phéng dugc chat in
vitro bang thiét bj khuéch tan Franz. Ngoai ra, st dung moi trwong thach dextrose khoai tay (Potato Dextrose
Agar — PDA) dé danh gia hiéu qua khiang nam déi véi C. albicans. K&t qua: Gel chira tiéu phan nano CLO 8n
dinh trong 6 tuan, c6 kha ndng gidi phdng duoc chat kéo dai so vdi gel chira CLO ty do (twong (ng 51,46 +
1,10% va 71,98 + 1,40% sau 24h) va cé hiéu qua khang C. albicans t6t hon so vdi gel chira CLO ty do (31 diém
so v&i 33 diém). K&t luan: Hé tiéu phan nano chira CLO ¢ tiém nang I&n phdi hop vao dang gel dung tai chd,
gilp tdng cwdng hoat tinh khang ndm va giai phong thudc kéo dai.
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Abstract

Background: Clotrimazole (CLO) is a widely used drug for the treatment of cutaneous and mucosal fungal
infections caused by Candida albicans (C. albicans). To improve the topical drug absorption, nano-sized drug
delivery systems have gained significant attention, particularly for poorly soluble drugs such as CLO. This
research aimed to assess the drug release capability of gel containing clotrimazole-loaded nanoparticles
and evaluate its antifungal activity against C. albicans. Materials and methods: CLO (China), Eudragit RS100
(Germany), Carbopol 934P (China), and other chemicals were utilized in this study. The clotrimazole-loaded
nanoparticles were prepared and incorporated into the gel formulation. The in vitro drug release profile
of gel was evaluated using Franz diffusion cells. Furthermore, the antifungal efficacy against C. albicans
was assessed using Potato Dextrose Agar (PDA) medium. Results: The prepared gel containing CLO-loaded
nanoparticles were stable during 6-week storage, demonstrated prolonged drug release after 24 hours
compared to the gel containing free CLO (51.46 + 1.10% and 71.98 + 1.40%, respectively), exhibited better
antifungal activity against C. albicans than gel containing free CLO (31 points versus 33 points). Conclusion:
The CLO-loaded nanoparticles incorporated into the gel formulation showed promising potential as a topical
drug delivery system, enhancing the antifungal activity and prolonging the drug release.
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1. DAT VAN DE

Trong thoi gian gan day, cac bénh nhiém trung do
ndm dang dan trd thanh van dé strc khée dang lwu
y bai ching ngay cang phd bién va nguy co khang
thuéc cha cdc mam bénh [1]. Mét trong nhitng tac
nhan thuong gip trong nhiém ndm da, niém mac,
viéem am dao |a Candida albicans (C. albicans) va
clotrimazole (CLO) thudng dugc st dung dé diéu tri
trong cédc trwdng hop nay. CLO 13 thuéc khdng ndm
phé réng thudc nhém imidazole. Theo hé théng
phan loai sinh dugc hoc (BCS - Biopharmaceutics
classification system), CLO thudc nhéom Il véi dac
diém tan kém, diéu nay gép phan lam han ché sinh
kha dung cuta thudc [2].

Gel than nudc (hydrogel) véi ham lwgng nuwdc
twong déi cao cd thé gitp cai thién d6 tan, kha ndng
khuéch tan cha nhitng hoat chat kém tan trong
nudc. Bé&n canh do, hé dwa thudc chira cac tiéu phan
nano ndi chung va nano polyme ndi riéng da duoc
nghién clru rong rai dé cai thién do tan va sinh kha
dung thuéc. Nhu vay, viéc st dung hydrogel chira
tiéu phan nano cé thé 13 mot lya chon tiém ning
nham khac phuc d&c tinh kém tan ctia CLO, gitip kéo
dai kha nang giai phdng thudc tai chd.

Trong nghién clru trudc day, nhdm nghién clru
d3a bao ché& thanh cong gel than nuwdc tir hé tiéu phan
nano polyme Eudragit RS100 chira CLO [3]. Trén co
s& do, nghién clru nay duoc tién hanh nham tiép

tuc danh gid dé 6n dinh va thir hoat tinh khang ndm
d&i vdi C. albicans cla gel chira tiéu phan nano CLO
(NanoCLO-G) so sanh véi cong thirc chtra CLO ty do
(CLO-G).

2.D01 TUQNG VA PHUONG PHAP NGHIEN CU'U

2.1. Ddi twgng nghién ctru:

Nguyén liéu: CLO (d6 tinh khiét 99%) tir Trung
Quéc, Eudragit RS100 tir Dirc, Carbopol 934P ¢b
nguén géc tir Trung Qudc va mot sd hda chat khac.

Thiét bi: May lac xody Vortex Labnet (MY), thiét
bi ly tam Hermle Labortechnik GmbH (Butrc), may
khudy tir IKA C-MAG HS 7, may do quang phé UV-
Vis (JASCO V-630, Nhat Ban), thiét bj HPLC Shimadzu
(CAT.NO 228) (Nhat Ban), thiét bj danh gid kha nang
phdéng thich qua mang Hanson Research (Teledyne
Technologies Incorporated, My), can phan tich HR-
250 AZ (AND, Nhat Ban), thiét bj Zetasizer ZS90
(Malvern Instruments Ltd., Anh).

2.2. Phuwong phap nghién ctru

2.2.1. Bao ché gel chira tiéu phén nano CLO

Dwa vao két qud khdo sat cong thirc dd nghién
clru, tién hanh bao ché nano polyme chira CLO sau
do phéi hop vao cdng thirc gel Carbopol (0,3%), két
hop thém ta duoc gilt am glycerin (5%) dé dat ham
lwong 1% CLO (kl/kl) theo quy trinh dugc mo ta &
hinh 1 [3].

CLO:EudragitRS100(9:1)trong aceton
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Hinh 1. Quy trinh bao ché gel chira tiéu phan nano CLO

I 152 JOURNAL OF MEDICINE AND PHARMACY ISSN 1859-3836



Tap chi Y Duoc hoc - Trwdng Bai hoc Y Dwoc Hué - S6 3, tép 13, thdng 6/2023

2.2.2. Tinh chiét

Dénh gia tinh chat cla gel tao thanh bang cach
quan sét cac tinh chat nhu mau séc, trang thai dong
nhat, d& min mang, su xuat hién két tua.

2.2.3. pH cada gel

Can khoang 2 g gel, pha lodng thanh hén dich cé
ndng d6 10% bang nuwdc cat. HOn dich thu duoc dem
xac dinh pH bdng may do pH [3].

2.2.4. Kich thwéc tiéu phén, phén bé kich thuéc
tiéu phdn nano trong gel

Can khoang 1,5 g gel, pha lodng bing 15 ml nuéc
cat, khudy trén dé hoa tan hoan toan cic td dwoc
tao gel, sau dé ly tdm & téc dé 5000 vong/phut trong
10 phut dé lam lang cac ta duoc tao gel. Dich sau ly
tdm dem do xdc dinh KTTP, PDI trén thiét bi Zetasizer
2590 (Malvern Instruments Ltd., Anh) [3].

2.2.5. Khé néng gidi phéng dworc chét in vitro

Tién hanh trén thiét bi khuéch tan Franz v&i mau
thir: 0,3 g gel; méi trudng khuéch tdn: dém phosphat
pH 5,0:ethanol (ti 1& 8:2, tt/tt); nhiét d6: 37 + 0,5
°C; t8c d6 khudy: 350 vong/phit, mang cellulose
acetate 0,45 um [4, 5]. LAy mau tai cac thoi diém 2,
4,6, 8, 10, 24 gid, mbi an 18y 1ml va b sung thé
tich méi trwdng twong ng. Ham lwgng CLO duwoc
xac dinh bang phuong phap quang phd UV-Vis, pha
lodng mau bang methanol. Ti [& % CLO giai phdng tai
tirng thoi diém duoc tinh toan 1a phan trdm so vdi
lwong CLO c6 trong mau gel thir.

Bao ché gel chira 1% CLO ty do (CLO-G) va tién
hanh danh gia tuwong tu dé so sanh kha ndng giai
phéng thuéc gitta NanoCLO-G va CLO-G.

2.2.6. B6 6n dinh

Mau gel NanoCLO-G duoc bao quan trong lo
thay tinh réng miéng day kin va dugc theo dbi &
diéu kién phong (nhiét d6 25°C, d6 4m 60-70%). Cac
chi tiéu danh gia bao gdbm: tinh chat, kich thuwdc tiéu
phan va pH.

2.2.7. Hoat tinh khdng ném

Nghién clru tién hanh dp dung quy trinh th{r hoat
tinh khang ndm bang phuong phap PDA (dung thach
dextrose - khoai tay) [6]:

Bot PDA duoc hoa tan trong nuéc cat dé duoc
ndng d6 39 g/l va dugc hap tiét khuan & 121°C trong
15 phut. Dung dich PDA sau khi tiét khuan duoc dit
trong bé cach thdy, 1am mat va duy tri & 55°C dén
60°C. Cac mau thudc thir géc (ndng d6 gap 100 lan
trong nuwdc cat tiét khuan) dugc phéi hop vdi dung
dich PDA d& tao d3y cac dung dich cé ndng do thubc
khac nhau, cu thé: 16; 8; 4; 2; 1; 0,5; 0,25; 0,125;
0,06; 0,03; 0,0 pg/ml.

Thach khéng chira thuéc ma chi chira nwdc cat
duoc st dung lam mau ddi chiéu. Bong thoi, giéng
chi chira thach ma khéng chira nuéce cat hay thudc
duwoc st dung dé kiém tra méi trwong. HOn hop
thudc thir va thach duoc d6 truc ti€p vao céc giéng
(1,0 ml/gi€ng). Sau khi cac dia dwoc lam mat xuéng
nhiét dd phong, 10ul clia hdn dich ndm da chuén bi
& trén (5x10% - 2x10%/ml) dwoc cdy trén thach cla
tirng giéng. Cac dia dwoc U hiéu khi & 35°C cho dén
khi giéng chirng duwong (khéng chira thudc) moc kin
da dé xac dinh.

Cach ddnh gia: thang diém 4 mic dwoc s dung,
murc phét trién ndm & céc giéng chira thudc duogc
so sanh vai giéng chirng duwong: twong duong giéng
chitng duwoc cho diém 4; cac diém 3, 2, 1 1an lugt dai
dién cho 75%, 50%, va 25% murc phat trién védi giéng
chitng; khdng cé ndm phat trién dwoc cho diém 0.
Gia tri MIC ctia tirng cong thirc duoc xac dinh bing
ndng d6 thudc t6i thi€u (rc ch€ hoan toan sy phét
trién cta ndm trén thach (75% hoic hon).

Thir nghiém trén 3 mau gel gdbm NanoCLO-G,
CLO-G, va gel dugc bao ché tir tiéu phan nano khong
chira CLO (mau placebo, ky hiéu Nano-G). Mdi ndng
dd tién hanh 13p lai 2 [an véi so @6 thir mo ta & bang 1.

Bang 1. So d6 cac mau thir hoat tinh khang ndm trén dia 24 giéng

Chirng dwong (+) 0,03 pg/ml 0,06 pg/ml
Chirng dwong (+) 0,03 pg/ml 0,06 pg/ml
Chirng am (-) 1 pg/ml 2 ug/ml
Chirng am (-) 1 pg/ml 2 pug/ml

0,125 pg/ml 0,25 pg/ml 0,5 pg/ml
0,125 pg/ml 0,25 pg/ml 0,5 pg/ml
4 pg/ml 8 ug/ml 16 pg/ml
4 ug/ml 8 ug/ml 16 pg/ml

Ghi chu: (+): chira ndm va méi trudng. (-): chi chira méi trudng
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3. KET QUA
NanoCLO-G sau khi bao ché& cé mau tring duc, ddng nhat, thé chat min mang, ham luong duoc chat dat

0,998 + 0,026%. Sau 6 tuan bao quan, gel van ddng nhat, khdng d6i mau, khdng xuat hién tla duwoc chat trong
gel, k&t qua danh gid pH, KTTP va phan b6 kich thuwdc ti€u phan (PDI) dugc trinh bay & bang 2.
Bang 2. K&t qua dénh gid do6 6n dinh cla NanoCLO-G

Gel pH KTTP (nm) PDI Hinh anh

154,6 +3,6 0,153 + 0,011 -J

Gel ban d3au 6,77

Gel sau 6 tuan 6,72 169,2+4,1 0,159 +0,013

Nh@n xét: Thé chat va cac dic tinh cha gel nhu pH, KTTP, PDI hdu nhuw khdng cé su thay ddi dédng ké sau
khi bdo quan & nhiét d6 phong trong vong 6 tuan, tir d6 phan nao chirng minh duoc gel chira tiéu phan
nano CLO bao ché theo quy trinh va cong thirc d3 nghién cru 13 6n dinh trong thoi gian bao quan.

3.2. Kha néng giadi phéng dwgc chéat in vitro

Nham tim hiéu kha ning giai phong duoc chat va cé co s& dé bién giai két qua trong thir nghiém danh gia
hoat tinh khang ndm, thir nghiém danh gid kha ning gidi phdng duoc chat tir gel chira CLO ty do CLO-G d3
dugc tién hanh véi két qua nhu hinh 2.

80
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Hinh 2. D6 thj giai phéng dwoc chat in vitro cla cac mau gel chira CLO gdm gel chira tiéu phan nano CLO
(NanoCLO-G) va gel chira CLO ty do (CLO-G)
Nhén xét: Sau 24 gi®y, CLO-G cho kha ndng gidi phong hoat chat (71,98 + 1,40%) cao hon nhiéu so vdi
NanoCLO-G. K&t qua nay chirng to tiém nang gidi phong thudc kéo dai cla gel dugce bao ché tir hé ti€u phan
nano polyme so v&i dang gel quy udéc.

3.3. Hoat tinh khang nim
Kha ndng khang ndm clia cdc mau gel chra CLO gdbm NanoCLO-G, CLO-G va mau khéng chita CLO gbm

Nano-G (mAu placebo) dugc danh gia trén chling ndm C. albicans sau thdi gian 2 ngdy trén dia 24 giéng, két
qua thu duoc & hinh 3 va hinh 4.
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Hinh 3. K&t qua thr hoat tinh khang ndm cua gel NanoCLO-G (A1); cla gel CLO-G (B1); gel Nano-G (C1)
sau 1 ngay thir nghiém
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Hinh 4. K&t qua thir hoat tinh khang ndm cua gel NanoCLO-G (A2); cla gel CLO-G (B2); gel Nano-G (C2)
sau 2 ngay thir nghiém

Nhén xét: & hinh 3.C1 va 4.C2, m3u thir 12 gel nano khdng cé CLO, sy phat trién cdia ndm thé hién & tat ca
cdc ndng d6 v4i mat dé gan tuong dwong nhau, diéu nay chirng td hé td duwoc trong Nano-G hau nhu khéng
c6 kha nang (rc ché sy phat trién clia ndm. Nguwoc lai, d6i véi NanoCLO-G, sau 1 ngay, ndm chi phat trién & céc
giéng cé ndng d6 mau thir thap (0,03-0,06 pg/ml) va sau 2 ngay ndm chi phat trién rat it ngay ca & nong do
1 ug/ml (hinh 3.A1, 4.A2). V&i CLO-G (hinh 3.B1, 4.B2), m3u gel nay ciing cé kha nang khang C. albicans, tuy
nhién & mot s6 giéng c6 ndng d6 khodng 0,125 - 0,5 pg/ml, mirc d6 phat trién clia ndm cao hon so vdi giéng
twong ¢ng cla mau NanoCLO-G.
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Tl céc dia thlr nghiém, tién hanh danh gid hoat tinh khang ndm C. albicans cla gel dwa vao thang diém
quy wdc dé néu trong phan phuong phap, két qua danh gid nhu bang 3.
Bang 3. Bang diém danh gia hoat tinh khang ndm cta NanoCLO-G va CLO-G

Nong dd (ug/ml)

Téng
Gel 2
0,030 0,060 0,125 0,250 0,500 1,000 2,000 4,000 8,000 16,000 diém
4 2 2 2 2 0 0 0 0
NanoCLO-G 31
4 2 2 2 1 0 0 0 0
4 4 2 2 2 2 0 0 0 0
CLO-G 33
4 4 3 3 2 1 0 0 0 0

Nhén xét: Sau 2 ngay thir hoat tinh v&i nam C.albicans, mau gel chira tiéu phan nano CLO c6 t6ng diém 13
31, con mau gel chira CLO tu do ¢6 téng diém |a 33 va ca hai mau déu cho gia tri MIC |3 2 (pug/ml).

4. BAN LUAN

Gel bao ché tir hé tiéu phan nano CLO c6 thé
chat min mang, phu hop véi dang bao ché dung qua
da, ham lugng dwoc chat dat gan 1% twong duwong
V@i céc ch& pham dung ngoai chira CLO hién cé trén
thi trwong. Tiéu phan trong gel dat kich thudc nano
(154,6 + 3,6 nm) hira hen gitp tang cwong kha nang
khuéch tan cla dwoc chat qua da. Gel én dinh sau
6 tuan bao quan véi thé chat, pH va kich thudc tiéu
phan gan nhu khong thay d&i dang ké.

Trong th&r nghiém gidi phéng dwoc chat in vitro,
khi so sanh vdi gel chira CLO tu do, gel chira tidu
phan nano CLO cho thdy kha ndng gidi phdng kéo
dai hon sau 24 h th& nghiém (51,46 + 1,10% so vdi
71,98 + 1,40%). Nghién cru cia Mubarak (2019) vé
gel chira tiéu phan nano polyme RS$100-fluconazole
cling cho két qua tuong ty [7]. Diéu nay xay ra cé thé
do hdn dich nano CLO d3 dwoc loai CLO tu do trudc
khi 1am gel nén gel chira tiéu phan nano CLO khéng
cé su gidi phong ban dau nhanh chéng nhu gel chira
CLO ty do. D6i vdi gel chira céc tiéu phan nano, su
phdng thich thudc phu thudc vao su phé v& |6p vé
polyme bao boc bén ngoai, sau dé mai 1a sy khuéch
tadn cla CLO. Nhitng két qua nay phu hop vdi tng
dung cta Eudragit RS100, day la mét chat ddng trung
hop khéng tan trong nudc dugc téng hop tir este
acid acrylic va acid metacrylic v&i 5% nhdm amoni
bac bén, dwoc st dung dé gilip gidi phdng thudc bén
vitng. Cac nhédm amoni cé mat dwdi dang mudi va
lam ting tinh thdm déc 14p vdi pH cda polyme nay
va |&p mang tao bdi Eudragit RS100 chi thdm mot
chut vao nuwdc [8]. Ngoai ra, Eudragit RS100 la m6t
polyme cation s& lam bé mat nano tich dién duong,
con bé mat da mang dién tich &m (& diéu kién pH
sinh ly) do nhédm carboxyl cha protein va lipid da.
Tuong tac tinh dién trong truong hgp nay giup hé
tiéu phan bam dinh t6t trén da, nhd d6 c6 thé téi da
hda su hdp thu cla té bao ddi véi phirc hop thuée —
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polyme. Hon nita, Eudragit RS100 khong hoa tan ma
truong phong & pH sinh ly do dé day 13 polyme hira
hen gitip kiém soat kéo dai tdc dung mong muén tai
chd cla thudc [9].

Vé thir nghiém danh giad hoat tinh khang ndm, két
qua dugc danh gia trén 2 tiéu chi 1a s6 diém duwoc
tinh khi so sdnh v&i chirng duong va ndng dé trc ché
t8i thi€u (MIC) cla CLO. Khi so sanh vdi giéng chirng
duwong, NanoCLO-G c6 t8ng diém 1a 31, nhd hon so
V@i 33 clia CLO-G cho thdy NanoCLO-G cé kha nang
khang C. albicans cao hon so v&i CLO-G (mirc diém
cang nhd kha ndng khang ndm cang cao). Diéu nay
c6 thé 13 do kich thuwéc nhd hon clia céc tiéu phan
nano lam cho dién tich bé mat tiép xuc |&n hon so
V@i cac tiéu phan CLO ty do. Dong thoi cling ¢ thé
giai thich b&i céc tiéu phan nano gilp ting cudng
tham nhap CLO vao cdc thanh t& bao ndm dé trc ché
téng hop ergosterol mét cach hiéu qua [10]. Nghién
clru cha Esposito va cong sy (2013) khi thir hoat tinh
khang ndm clia CLO trong hdn dich trong nuwéc (MAD
(monoolein aqueous dispersion) - CLO) va hé lipid co
c4u truc nano (NLC (nanostructured lipid carrier) -
CLO) ciing cho thay két qua tuong tu khi s& don vj
hinh thanh khuan lac (CFU-Colony Forming Units)
cla C. albicans giam dang k&, véi hiéu qua tuwong
ng 13 54,6% va 65,3%, cao gap nhiéu lan khi so
sanh vdi CLO/DMSO chi gidm 6,8% [11]. Hay nghién
cru cla Hashem (2011) cling cho thay vi nhii tuvong
(microemulsion) CLO va gel cta vi nhii twong CLO
¢6 kha nang khang ndm C. albicans cao hon cac ché
pham kem CLO théng thuong [10].

Két quad danh gid khd nang khang ndm cda
NanoCLO-G va CLO-G cho thay hai cong thirc cé
k&t qua MIC bang 2 pg/ml. Nguyén nhan cé thé
do NanoCLO-G chtra CLO duogc bao goéi bén trong
Eudragit RS100, mot polyme giup gidi phéng hoat
chat kéo dai (két qua dénh gid gidi phdng in vitro sau
24 giola51,46+1,10% sovdiCLO-G1a 71,98 £1,40%),
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nén can thoi gian dé pha v& I&p mang polyme dé
duoc chat khuéch tan. Mat khac, NanoCLO-G trudc
khi bao ché d3 duoc loai CLO tu do (qué trinh tinh
ché bang phuong phap ly tdm mang), do dé khong
tao duwoc liéu giadi phdng ban dau nhw CLO-G nén
trong thoi gian ngan theo d&i chua phan anh duoc
hét khd ndng khang ndm vuot tréi cda NanoCLO-G
so v@i dang quy udc. Tham khdo trong mot nghién
ctru khi danh gid kha nang khang ndm cua CLO trén
10 chiang C. albicans, két qud cho thdy 2 chung bj
trc ché véi MIC_ < 2 pug/ml, 5 chlng bj (rc ché vai

CLo
MIC_, = 2-10 ug/ml, 3 chling bj &rc ché véi MIC_ =

10-25 pg/ml; khi danh gia trén 811 ching C. a/biccgjns
thi cho théy ca 811 ching déu bj (rc ché tai MIC_
= 2-10 pg/ml [12], khi danh gid trén 5 chdng C.
albicans cho thdy MIC_ tir 1,56 - 3,13 pg/ml [13].
Nhu vy, tir k&t qua cac nghién clru trén, cé thé cho
thay gel NanoCLO-G va CLO-G déu dat yéu cau vé
hiéu quad khang ndm d6i véi C. albicans, nhung vai
kha nang giai phéng hoat chat kéo dai, NanoCLO-G
s& gilip han ché& sé [an dung thudc trong ngay cho
bénh nhan. Ngoai ra, trong cac nghién clru tiép theo,

cac phuong phap danh gid hoat tinh khang ndm
khac nhu phuong phép vi pha lodng trén méi trweong
Idng, phuong phap xay dung dudng cong biéu dién
kha ndng khang ndm theo thoi gian (time-kill curve),
phuong phdp danh gid kha nang khang nam in vivo
trén budm sap 16n (Galleria mellonella),... c6 thé
duoc st dung nham danh gid sdu hon vé hoat tinh
nay déi vdi cac cong thirc gel chira CLO [14].

5. KET LUAN

Gel chira tiéu phan nano CLO d3 bao ché co
nhitng dc tinh phu hop dé dung béi da. Hon nita,
gel cho thdy khd nang gidi phdng thudc kéo dai,
thuén tién trong viéc gilp giam sd [an dung thudc.
Bén canh dd, viéc dua hdn dich nano CLO vao cong
thire gel van luu gilr duoc hoat tinh khang ndm déi
v&i C. albicans véi MIC 1a 2 pg/ml tuvong duwong mau
gel chita CLO ty do nhuwng cd khd nang (rc ché sy
phat trién cia ndm t6t hon. Nhu vay, nghién ctu
chirng t6 tiem nang cla viéc st dung hé gel chira
tiéu phan nano CLO dung tai chd gilp ting cuwong
hoat tinh khang ndm va gidi phdng thuéc kéo dai.
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