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TOM TAT

DGt vdn dé: Niosome I hé ddn thubc dang tui cé khé ndng cdi thién dé tan, d6 6n dinh va téng cwong khd
ndng thdm qua da cta dwoc chét, ddc biét phi hop vdi cdc thubce ding ngodi. Muc tiéu: Xdy dung céng thirc
va quy trinh diéu ché gid mang niosome én dinh pht hop dé nang hod cdc hoat chét ding cho da. Phurong
phdp nghién ctru: Niosome dwoc diéu ché bing phwong phdp hydrat héa I6p mdéng. Hon hop chét dién
hoat va cholesterol dwoc hoa tan trong dung méi hitu co, sau dé bay hoi dé tao mang méng. Mang nay
dwoc hydrat héa bang méi trurong nwdc dudi tdec déng ciia mdy déng hda téc dé cao. Cdc yéu té cdng thirc
va quy trinh dwoc khdo sat. Kich thudc, chi sé phdn bé, thé zeta dworc do bdng DLS; hinh thdi hoc phdn tich
qua kinh hién vi quang hoc va STEM. Két qud: Céng thirc téi wu st dung 2.5 g Tween 80 va 0.2 g cholesterol,
hoa tan trong methanol-chloroform (2:1), hydrat héa bdng dém phosphat pH 7.4, cho hé tiéu phén
niosome dang SUV véi mét I6p mang lipid kép bao quanh 16i nudc, kich thude trung binh khodng 46.5 nm,
chi sé da phdn tdn Pdl = 0.36, thé zeta khodng -2.6 mV. Két ludn: Niosome I gid mang ddy tiém ndng trng
dung lom gid mang cho cdc hoat chét dung ngoai da.

Tirkhéa: hydrat héa mang méng, Bangham, niosome, Tween 80

1. DAT VAN DE

Trong bao ché thudc dung ngoai da, nhiéu duoc
chat gap kho khan vé do tan va kha nang thadm
qua da, dan dén sinh kha dung thap va hiéu qua
diéu tri han ché&. D& cai thién van dé nay, cac hé
dan thudc phan tdn min nhu liposome va
niosome d3 dwoc nghién cru nhdm ting cwong
van chuyén hoat chat qua da va kiém soat giai
phéng[1]. Tuynhién, liposometéntainhitng han
ché& nhu chi phi cao, d6 6n dinh kém va dé ro ri
duoc chat [2, 3]. Trong khi d6, niosome vdi cau
tric tiu phan nang dwogc tao thanh tir chat dién
hoat khéng ion va cholesterol bao quanh mot
khoang nuéc d3 cho thay nhiéu wu diém vuot
trdi nhu kha nang mang dwoc ca duoc chat va
nwdc 1an wa dau, do 6n dinh cao, dé san xuat va
khong déc [4]. Ddc biét, niosome cb kha nang
twongtacvdilipid biéu bi, hdtrovan chuyén hoat
chat xuyén qua da, tir d6 ndng cao hiéu qua diéu
tritaichd[5].

Trong s6 cac ki thut bao ché, phwong phép hydrat
héa mang moéng dugc danh gid 13 hiéu qua va dé
kiém soat thdng s6, phu hop cho viéc thiét ké hé
niosome va&i dac tinh ly hda va kha nang mang
thudctéi wu[6].
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Xuat phat tir tiém ndng &ng dung cla niosome
trong cai thién dd tan va dé thdm cha dugc chat
qua da, nghién cttu nay duwgc thwc hién nham
thiét ké hé gia mang niosome theo phwong phéap
hydrat héa, huédng d&n muctiéu 8ndinh, hiéu qua
va irng dung duwoc vdi nhiéu loai hoat chat dung
ngoaida.

2.D0I TUQONG VA PHUO'NG PHAP NGHIEN CU'U
2.1. Dditwong va trang thiét bi nghién ciru

Hdéa chét: Cac chat dién hoat khéngion nhu Tween
80 va Span 80 (Merck, Burc), Span 60 (Xilong, Trung
Qudc), va Cremophor EL (Basf, Birc); cholesterol
(Sigma Aldrich, My), ethanol, methanol,
chloroform va hoa chat khac dat tiéu chuan nha
san xuat.

Thiét bj: Cac thiét bi duoc sir dung trong nghién
clru bao gdbm mdy khudy tir gia nhiét CB162
(Bibby, Anh), mdy déng nhat héa IKA Ultra-
Turrax® T25 digital (IKA-Werke GmbH & Co.KG,
Prc), may c6 quay chan khéng Rotavapor R-200
(Buchi Labortechnik, Thuy ST). Qua trinh danh
gia dactinh hé niosome dwoc ho tro bdi may do
kich thudc hat va thé zeta Zetasizer (Malvern
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Instruments, Anh), kinh hién vi quang hoc CX23
(Olympus, Nhat Ban), kinh hién vi dién tl&r quét
(HR-SEM, Tescan Mira, Nhat).

2.2. Phurong phap nghién cttu

2.2.1. Xdy dwng céng thirc va quy trinh diéu ché
theo phwong phdp hydrat hoa [7]

Phwong phdp diéu ché: Chat dién hoat khdngion
va cholesterol dugc hoa tan trong dung moéi hitu
co, sau doé cd quay & 60°C dé loai bd dung méi,
hinh thanh 1&p phim méng trén thanh binh ciu.
L&p mang dugc lam khd hoan toan trong tl sy
chan khéng. Tiép theo, pha nudc dwgc thém vao,
khudy déu trén may khudy tir gia nhiét trong 30
phut dé hydrat hod 1&p phim, tao hé phan tén
niosome. Hé phan tan sau d6 dwgc déng nhat hda
bang may dong hoa téc do cao (IKA Ultra-Turrax®
T25 digital) & 20,000 vong/phut trong thoi gian
thay d8inhdam gidm kich thuwéctiéu phan.

Khao sét cac yéu td anh huwdng dén kha ndng hinh
thanhva 6n dinh clia gid mang niosome bao gém:

Thoi gian déng hod: Cac mau dwocex(rly & 10, 15 va
20 phut dé danh gid anh hwdng dén kich thudce hat.

Dung méi hoa tan: Duoc lua chon dua trén kha
nang hoa tan lipid va téc dd bay hoi, bao gbm
ethanol, methanol, chloroform, isopropanol va
hdn hop methanol:chloroform (2:1).

Méi truong hydrat héa Iép phim: So sanh anh
hwdng clia 3 mdi trwdng hydrat hda lan lvot 1a
nuwdc cat, dém citrat pH 5.0 va dém phosphat pH
7.4 dén kha nangtao hatva 6n dinh hé niosome.

Chét dién hoat: Khao sat vdi cdc chat dién hoat

3. KET QUA NGHIEN cU'U

khéng ion gbm Span 60, Span 80, Tween 80,
Cremophor EL va cac ty |1& khdc nhau gilra cac chat
dién hoat.

Néng dé cholesterol: Thay déi tir 0% dén 0.4%
nham tim ra ty 1é t8i wu gilp ting cwdng 6n dinh
mang niosome.

Ddnh gid lya chon: Tiéu chi lya chon cac yéu t6
dwa trén dac tinh cdm quan (mau sdc, do duc, tach
pha), kich thwdc nho, chi s6 da phan tan (Pdl) thap
va hinh anh phan bd tiéu phan déng déu duéi kinh
hién vi.

2.2.2. Phén tich tinh chét va dé én dinh vét ly
cta hé tiéu phén niosome tao thanh [8]

Hé tiéu phan niosome sau diéu ché dwgc danh
gia théng qua cdc chi tiéu: CAm quan (mau sac,
dd trong, hién twong tach 16p) bang quan sat
mat thwdng va kinh hién vi quang hoc Olympus
CX23 (Nhat Ban); kich thuwdc va phan bé kich c&
hat do bdng phwong phdp tdn xa dnh sdng dong
(DLS) s&r dung thiét bj Zetasizer Ultra (Malvern,
Phap); thé zeta dwoc xac dinh bang thiét bj
HoribaSZ-100 (NhatBan).Hinhthdihocquansat
bang kinh hién vi dién t&r quét STEM (Tescan
Mira, NhatBan).

Détheo ddidd dndinhvatly, ché phdm duocbao
quan & nhiét do 2 - 8°C va dénh gia cac thong s6
cam quan, kich thuéc hat, chi sé da phan tan va
thé zeta sau 1 ngay, 1 tuan, va cdc méc thoi gian
daihon (1va3thang). Hé dugcxemla éndinhkhi
khoéng cé thay d6i dang ké vé cac thong s6 trén
trongsudtthdigiantheo dbi.

3.1. Xay dwng cdng thirc va quy trinh diéu ché theo phwong phap hydrat héa

3.1.1. Khdo sadt thoi gian khudy déng nhét hod

a)

b) c)

Hinh 1. Hinh dnh quan sét tiéu phan niosome duwdi KHVQH ( X 400) véi thoi gian khudy [an luot 1a
a) 10 phut, b) 15 phat va c) 20 phut
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Bang 1. K&t qua khao sat thoi gian khudy dong nhat hod

Cdng thirc ban dau

Tween 80 (g) 2 2 2
Cholesterol (g) 0.2 0.2 0.2
Dém phosphat pH 7.4 vd (g) 100 100 100
Dung mo6i hoa tan Chloroform
Théi gian khudy (phut) 10 15 20
Sau Mau sic - - -
1 ngay Do duc - - -
diéu ché Do 6n dinh - - -
« Mau sac - - -
Lwu mau ~
— D6 duc + - -
1 tuan — Z "
Do on dinh Lang can - -
Chd thich: gian khudy 10 phut khong du dé tao hé niosome én

Mau sdc: Khéng mau (-), c6 mau ghi ré mau quan
satduorc.

Do duc: Trong (-), hoi duc (+), duc (+), duc nhiéu
(++).

Hién tuong khéng bén: On dinh (-), néu khéng bén
ghird hiéntuong.

Nhan xét: K&t qua & Bang 1 va Hinh 1 cho thay thoi
Bang 2. K&t qua khao sat dung méi hoa tan

dinh, v&i hién twong duc va 13ng cdn sau 1 tuan.
Céac mau khudy 15 va 20 phut duy tri 6 trong suét
va 6n dinh hon. Thoi gian khudy 15 phut dwoc lya
chon dotiét kiém thoi gian va nang luong.

3.1.2. Khdo sdt dung méi hoa tan
Két qua khao sat dung mdi hoa tan cu thé duogc
trinh bay trong Bang 2.

Mau 1 4
Tween 80 (g) 2 2 2 2
Cholesterol (g) 0.2 0.2 0.2 0.2 0.2
Dém phosphat pH 7.4 vd (g) 100 100 100 100 100
o Methanol/
Dung moi hoa tan Ethanol Chloroform Methanol Isopropanol
chloroform (2:1)
Kha ndng hoa tan Trung binh Tot Kém* Tot Tot
Sau 1 ned Mau séc - - - - -
au 1 nga
7B Ipg duc s : " : :
diéu ché —
Do on dinh - - - - -
« |Mausdc Trang - - - -
Lwu mau n
. |Poduc ++ - + * -
sau2tuan ———— R
D6 6n dinh Langcan - - - -
Chu thich:

Mau sdc: Khéng mau (-), c6 mau ghi ré mau quan sdt duoc.

D6 duc: Trong (-), hoi duc (%), duc (+), duc nhiéu (++).

Hién twong khéng bén: On dinh (-), néu khéng bén ghi ré hién tuong.

Nhan xét: Theo két qua & Bang 2, sau 2 tuan bdo
quan, mdc du mau dung chloroform don 1é dat yéu
cau vé do trong va do &n dinh, hén hop
methanol/chloroform (2:1) duwgc lwa chon do cai
thién kha nang déng thdi hoa tan cd chat phan cuc
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(Tween 80) va khong phan cuc (cholesterol), gitp
hinh thanh mang lipid dong déu va dé hydrat hoa
hon. Ngoai ra, hdn hop dung méi gitp tang tinh I3p
lai, kiém soat qua trinh tao mang va phu hop hon
cho phéat trién cdng thirc quy mod 16n.
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3.1.3. Khdo sat méi trworng hydrat héa

Két qua khdo sat moi trudrng hydrat hod dugctrinh bay trong Bang 3.

Bang 3. K&t qua khao sat mdi trwdng hydrat hda

Mau 6
Tween 80 (g) 2 2 2
Cholesterol (g) 0.2 0.2 0.2
Dung moi hoa tan Methanol/chloroform (2:1)
MG6i trwo'ng hydrat hoa vd 100 mL Nudc cat Pém citrat pH 5.0 Pém phosphat pH 7.4
Sau 1 nes Mau sac - - -
au 1 nga
oa %: y Da duc B t -
diéu ché — - -
Do on dinh - Lang can -
x Mau sac - Trang -
Lwu mau -
- b6 duc + + -
sau 2 tuan — = — = ”
Do 6n dinh Lang can it Lang can -
Chu thich: nhe va ldng cdn it, trong khi dém citrat pH 5.0 cho

Mau sdc: Khéng mau (-), c6 mau ghi ré mau quan
satduorc.

D6 duc: Trong (-), hoi duc (+), duc (+), duc nhiéu (++).
Hién tuong khéng bén: On dinh (-), néu khéng bén
ghiré hiéntuong.

Nhan xét: Sau 2 tuan, két qua & Bang 3 cho thay
mau dung dém phosphat pH 7.4 duy tri do trong
suot va 6n dinh. Mau dung nuéc cat xuat hién duc

Bang 4. K&t qua khao sat cic chat dién hoat

thay do 6n dinh kém nhat. Do d6, dém phosphat
pH 7.4 duoc lwa chon lam moi trudng hydrat hda
phuhop cho nghién ctru.

3.1.4. Khdo sat chét dién hoat va ty I€ chét dién hoat
Khdo sdt cdc chét dién hoat khdc nhau gém: Span
60, Span 80, Tween 80, Cremophor EL. Két qua
duwoctrinh bay trong Bang 4.

Mau 9 10 11 12
Span 60 (g) 2.5
Span 80 (g) 2.5
Tween 80 (g) 2.5
Cremophor EL 2.5
Cholesterol (g) 0.2 0.2 0.2 0.2
Dém phosphat pH 7.4 vd (g) 100 100 100 100
Dung moi hoa tan Methanol/chloroform (2:1)
Sau Mau sic Trang Vang - -
1 ngay Do duc - +
diéu ch& | Po 6n dinh Tach 1&p Téach 16p - -

x| Mau sic - Trang

Lwu mau -
2 tuan D? fuc - - - b -

Do 6n dinh - Lang can

Chuthich:

Mau sdc: Khéng mau (-), c6 mau ghi ré mau quan sdt duor.

Do duc: Trong (-), hoi duc (#), duc (+), duc nhiéu (++).

Hién twong khéng bén: On dinh (-), néu khéng bén ghi ré hién tuong.

80-Span 60(2:1), Tween 80-Span 60(4:1)

Hién tuwong khéng bén: On dinh (-), néu khéng bén ghi ré hién tugng.

Nhan xét: Trong khdo sat nay, lvgng chat dién
hoat dwoc dung 13 2.5 g nhdm so sanh hiéu qua
gilta cac loai riéng 1é. K&t qua cho thay Tween 80
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(M3u 11) tao hé trong suét, 6n dinh tot sau 2
tuan, trong khi Span 60, Span 80 bi tach I&p sém
va Cremophor EL gdy duc, I3ng can. Do d6, Tween

Hong Bang International University Journal of Science



Tap chi Khoa hoc Trwdrng Pai hoc Qudc té Hong Bang - S& 37 - 9/2025: 135-144

80 duwoc lwa chon [am chat dién hoat chinh, mau
11 s& dugc danh gid tinh chat va dod 6n dinh. Tuy
nhién, cac khdo sat phdi hgp Tween 80 vdi chat
dién hoat khac s& duoc tién hanh nham danh gia

khd nangcaithién hé mang.

Khdo sdt hén hop chdt dién hoat gém: Tween 80 -
Span 80(2:1), Tween 80 - Span 60 (2:1), Tween 80 -
Span60(4:1)

Bang 5. K&t qua khao sat ty 1& hon hop chat dién hoat

Mau 13 14 15
Tween 80 1.67 1.67 2.0
Span 60 0.83 0.5
Span 80 0.83
Cholesterol (g) 0.2 0.2 0.2
Dém phosphat pH 7.4 vd (g) 100 100 100
Dung moi hoa tan Methanol/chloroform (2:1)
. Mau sic vang - -
oA YT : :
Do 6n dinh Tach l&p - -
T Mau sac Trang -
2 tuan 2L d:uc +
Do 6n dinh - -
Chu thich: dé én dinh tuwong déi véi do duc nhe, khéng déi

Mau sdc: Khéng mau (-), c6 mau ghi rd mau quan
sat duorc.

Do duc: Trong (-), hoi duc (+), duc (+), duc nhiéu
(++).

Hién tuong khéng bén: On dinh (-), néu khéng bén
ghiré hiéntwong.

Nhan xét: Mau 13 tach I&p sém, mau 14 d&i mau va
duc sau 2 tuan, cho thay kém 6n dinh. Mau 15 duy tri
Bang 6. K&t qua khao sat ndng dé cholesterol

mau. Do mau 11 (chi c6 Tween 80) truéc d6 da duoc
danh gia cé tinh 6n dinh t6t, mau 15 dwoc khao sat
thém nham da dang hoa hé mang theo huéng phdi
hop chat dién hoat, mé rdng kha ndng nang hod cac
hoat chat cd tinh hoa tan va twong tac khac biét.

3.1.5. Khdo sdt néng dé cholesterol
Két qua khao sat néng d6 cholesterol ting dan tur:
0-0.4% duogctrinh bay @ Bangé.

Mau 16 17 15 18 19
Tween 80 - Span 60 (4:1) (g) 2.5 2.5 2.5 2.5 2.5
Cholesterol (g) 0 0.1 0.2 0.3 0.4
Pém phosphat pH 7.4 vd (g) 100 100 100 100 100
Dung moi hoa tan Methanol/chloroform (2:1)
. Mau sac - - - - -
oot T S ———
Do on dinh Co6 bot - - - -
Luru miu Mau sic - - - - Trang
- Do duc + + + + ++
2 tuan D6 6n dinh | Bot khongvd | Lingcdn it - - Lang can
Chu thich: Nhan xét: Khdo sat néng do cholesterol duogc

Mau sdc: Khéng mau (-), c6 mau ghi ré mau quan
satduorc.

Do duc: Trong (-), hoi duc (t), duc (+), duc nhiéu
(++).

Hién tuong khéng bén: On dinh (-), néu khéng bén
ghird hiéntuong.
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thychiéntrénnénmau 15 nhamtiép tuc danh gia
hé cé tiem ndng tir két qua trudc. Mau khong
chira cholesterol tao bot bén, phan dnh dé 6n
dinh kém, viéc bd sung cholesterol tir 0.1% giup
cai thién tinh 6n dinh bé m&t. Mau 0.2% cho két
qua &n dinh nhat, khéng tao bot, khong 1ang cén.

ISSN: 2615 - 9686



Tap chi Khoa hoc Trwwérng Dai hoc Quéc té Hong Bang - S& 37 - 9/2025: 135-144

Vi vay, ndng d6 cholesterol 0.2% duoc chon dé
xaydungcongthirc.

3.1.6. Céng thirc va quy trinh bao ché giad mang
niosome

Quytrinhbaoché

Hoa tan Tween 80 hodc hdn hop Tween 80 : Span
60(4:1)va0.2%cholesterolvao 20 mLmethanol -
chloroform (2:1), khudy tan hoan toan bang may
khudy tlr. Chuyén dung dich lipid vao binh cau
day tron va cd quay loai dung mdi & 50°C dén khi

hinh thanh mang phim lipid. Lam kho |&p phim
lipid trong tu sdy & 50°C trong 24 gi®. Sau dé,
thém vao binh ciu trén 97.3 g dém phosphat pH
7.4; khudy déu & tdc d6 400 vong/phut trén may
khudy tir gianhiét & 50°Ctrong 30 phut dé hydrat
hod |&p phim, tao hé phan tan niosome. Hé phan
tan sau d6 duoc dong nhat héa bang may dong
hod téc do6 cao (IKA Ultra-Turrax® T25 digital) &
20,000 vong/phut duy tritrong 15 phat. Siéu am
phdbot.Ddngchai,dannhanvabao quan & nhiét
do2-8°C.

Bang 7. Thanh phan céng thirc bao ché clia Mau 11 va Mau 15

cong thirc bao ché M3u 11 M3u 15
Tween 80 25¢g 20g
Span 60 Og 05¢g
Cholesterol 0.2g 0.2g
Methanol/chloroform (2:1) 20 mL 20 mL
Dém phosphat pH 7.4 vira du 100 g 100g

3.2. Phan tich tinh chat hé tiéu phan niosome
taothanh

3.2.1. Tinh chét

Ca 2 mau déu dong nhat. Tuy nhién, Mau 11 trong,
khéng mau con Mau 15 hoi duc.

3.2.2. Kich thwdre va phén bé kich c& tiéu phén
Céc gia trj vé kich thuéc, phan bd kich c& cua tiéu
phan va chi s6 da phan tan cla Mau 11 va M4u 15
dugctrinh baytrong Hinh 3.

Nhanxét: CAMAu 11vaMau 15 déu cd kich thudc
ti€u phan trung binh x3p xi 46 nm, cho thay

Mau 11

khéngcédsuwkhacbiétdangkévé kichthuwdctrung
binh. Tuy nhién, su phan bé kich thudc gitra hai
mau lai c6 su khac biét rd rét. M3u 11 thé hién su
déng déu cao vdidinh phan bé chinhtai52.1 nm
chiém 80.4% va chi s6 da phan tan (PDI) thap
(0.36), phan dnh mot hé phan tdn én dinh va
dong nhat. Nguwoc lai, Mau 15 cho thay sy phan
bé kich thuéc réng véi hai dinh tai 262.2 nm
(72.3%) va 12.8 nm (27.7%), kem theo Pdl dat
murc t8i da (1.0), cho thay nguy co cao vé hién
tuwong két tu va thiéu én dinh. Do d9, cé thé két
luan rang MAau 11 s& hitu dic tinh tiéu phan wu
viéthonsovdiMau 15.

Ma3u 15

Hinh 2. Dai phan b6 kich c¢& tiéu phan ctia Mau 11 va Mau 15
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3.2.3.Hinhthéhoc
Niosome tao thanh dang SUV cé kich thudc
quan sat dwdi STEM nam trong dai phan bé kich

c® tiéu phan cha hé phan tdn niosome. Hinh 3
thdy duoc |&p mang kép bao boc xung quanh
tiéuphan.

Hinh 3. Anh quan sat KHVQH (x1000) m3u 11

Hinh 4. Anh tiéu phan niosome cia M3u 11 chup bang STEM & thang do 1pum

3.2.4. Thé zeta .

Gid tri tuyét d6i cha thé zeta do dwoc & cdc mau
trén déu rat thap (khodng 2 - 5 mV) so véi khoang
gid tri can dat t&i dé tao ra sy 6n dinh tinh dién hoc
(230 mV). Tuy nhién, hé van 8n dinh khibao quan &
2 - 8°C. Sy 6n dinh nay duoc ly gidi nho 16p
polyoxyethylene than nuéc trong Tween 80 tao
can tré khong gian, ngan két tu do tuong tac Van

der Waals, qua d6 bu ddp cho sy thiéu hut 6n dinh
tinh dién [9].

3.3. Danh gia d6 on dinh vat ly cGia gia mang niosome
Mau 11 sau 3 thang bdo quan & 2 - 8°C, tranh anh
sang, hé phan tan van trong, khdng mau, déng nhat,
khong xuat hién cac hién tugng kém bén va khong
cé s khac biét véi mau ngay sau khi diéu ché.

Bang 8. Cac gia trj lién quan dén kich thudc va phan bé kich c¢& tiéu phan clia Mau 11 sau 1 thang va sau 3 thang

Kich thuéc Pinh 1 Pinh 2 Pinh 3 Chi s6 da phan
trung binh (nm) (nm) (nm) (nm) tan (Pdl)
Sau 1 thang 47.19 54.9 (74.9%) | 15.5(18.0%) | 347.1(7.1%) 0.35
Sau 3 thang 48.91 51.4 (78.0%) | 12.8(13.4%) | 397.9 (8.6%) 0.36

Theo di kich thwdc trung binh Mau 11 sau 1 thang
va 3 thang cho thay chidao déng nhe (tir 46.54 nm
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75%. Su xuat hién cac dinh phu cd ty & thap va PdI
duy tri quanh mc khoang 0.36 cho thay hé phan
tan van dong déu, khong cé hién twong két tu rd
rét. Diéu nay chirng to gid mang niosome ¢4 dd bén
caotrong diéu kién bdoquan&2-8°C.

4.BAN LUAN

Trong nghién cru nay, hé niosome dugc bao ché
bang phwong phap hydrat hda |[&¢p mang méng vdi
muc tiéu xay dung gid mang tiém nang dung ngoai
da. Viéc Iya chon thanh phan cong thic va quy
trinh diéu ché dua trén két qua khao sét thuc
nghiém, két hop vdi dit liéu tir cdc nghién cliru
trudcdo [6].

Tween 80 dwgc wu tién lwa chon lam chat dién
hoat nh& kha nang tao mang lipid mém déo, déng
thoi tao hé phan tan trong sudt, én dinh cao hon
so v0i Span 60, Span 80 hoac Cremophor EL. Vé&i
chi s6 HLB cao (~15) va cdu tric ch&a chudi
polyoxyethylene, Tween 80 gitp tao |&p can trd
khong gian hiéu qua, gitp ngan ngira su két tu do
tuwong tac Van der Waals [9, 10]. Cac phdi hop
Tween 80 - Span cling dugc khao sat nham mo
rong kha nang ing dung, tuy nhién khéng mang lai
hiéu qua vuot troi so véi Tween 80 don 1é. Mau 15
(Tween 80 - Span 60, 4:1) thé hién dd 6n dinh
tuwong d6i nhung cé chisé Pdl=1.0, phan anh nguy
co phan b khéng déng déu va kém bén. Do dd,
Tween 80 duogc gitt 1am chat dién hoat chinh,
trong khi mau 15 van duoc khao sat thém dé danh
gia kha nang tuong thich vdicac hoat chat khac.

Cholesterol dwoc dua vao cong thirc nham ting do
bén co hoc cho mang kép va gidm tinh tham. Viéc
khado sat nong dé cholesterol dugc ti€n hanh trén
nén mau 15 dé danh gia t6i wu héa theo hwéng mé
rong hé mang. K&t qua cho thay ndng dd 0.2% la
phu hop nhét, gidp loai bd hién tuong tao bot va
I3ng c3n, trong khi cdc ndng d6 cao hon 1am ting
dd ducvagay kéttu[11].

Dung mdi methanol/chloroform (2:1) duwoc chon
thay vi chi dung chloroform donlé do kha nang hoa
tan déng thi cdc thanh phan phan cuwc va khéng
phan cuc, hd trg hinh thanh 1&p mang lipid dong

déu hon va dé kiém soat hon trong giai doan cd
quay. Tuy nhién, dé€ dam bdo an toan, ham luvong
dung moi ton du can duoc danh gid bang phuong
phép sac ky khitheo huwéng dan ICH Q3C[12]. Pém
phosphat pH 7.4 duoc lya chon lam moéi truong
hydrat héa do phu hop sinh ly, ddng trwong va duy
tri d6 6n dinh t6t hon so vd&i nudc cat hodc dém
citrat pH 5.0. Ngoai ra, mac du thé zeta do duoc &
cac mau thap (< 5 mV), hé van 6n dinh, diéu nay
phu hop vdi ly thuyét vé co ché 6n dinh steric do
chudi polyoxyethylene trong Tween 80 tao ra [10].
So vé&i cac nghién clru trwdc, kich thuwdc tiéu phan
niosome trong nghién ctru nay (~46.5 nm) nam
trong khodng ly twdng dé thdm thau qua davanho
hon nhiéu so véinhiéu cdng trinh cong bd trudc dé
thudng dao dong 100 - 300 nm [6, 13]. Chi sé PdlI
thap (0.36) phan anh tinh déng déu cao, twong
doéng vai cac hé sir dung Tween 80 dugc bdo cdo
b&i Moghassemi va Hadjizadeh [6]. Ngoaira, su 6n
dinh kéo dai dén 3 thang & nhiét do lanh ciing cho
thay wu thé rd rét vé dé bén vat ly, diéu it khi dugc
dé cap trong cac nghién ctu trudc. Nhirng diém
nay gop phan cing cd dé tin cdy va gia tri *tng dung
clia congthirc da xay dung.

5.KETLUAN

Gia mang niosome duoc diéu ché bang phuong
phdp hydrat héa I&p mang phim véi Tween 80
(2.5 g) hodc hon hop 2 g Tween 80 va 0.5 g Span 60,
cholesterol (0.2 g), dung méi methanol/chloroform
(2:1) va dém phosphat pH 7.4 st dung lam moi
truong hydrat hoa. Hé niosome tao thanh cé kich
thwdc trung binh khodng 46.5 nm, phan bd déng
déu (Pdl = 0.36) va cau tric SUV duoc xac nhan
bang STEM. Mic du thé zeta thap (2 -5 mV), hé van
8n dinh nh& co ché can trd khong gian, duy tri do
trong, kich thudc va tinh dong déu sau 3 thang.
Céng thirc cho thay tiém nang (ng dung trong van
chuyén hoat chat qua da.

LO1CAMON
Nghién ctu nay duoc Trudng Pai hoc Qudc té
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Formulation of niosomal carrier using thin film
hydration method for topical active ingredients

Nguyen Thi Anh Nguyet, Nguyen Hue Minh, Vo Sy Nhat,
Truong Dang Thao Nguyen

ABSTRACT

Introduction: Niosomes are vesicular drug delivery systems that improve solubility, stability, and
enhance transdermal absorption of active ingredients, making them suitable for topical applications.
Objectives: Todevelop a stable niosome-based carrier formulation and a preparation process suitable
for encapsulating active ingredients intended for topical application. Methods: Niosomes were
prepared using the thin-film hydration method. A mixture of surfactant and cholesterol was dissolved
in an organic solvent and evaporated to form a thin film. The film was then hydrated with an aqueous
medium under high-shear homogenization. Formulation and process parameters were investigated.
Particle size, polydispersity index, and zeta potential were measured by DLS, morphology was
examined using optical microscopy and STEM. Results: The optimized formulation contained 2.5 g
Tween 80 and 0.2 g cholesterol, dissolved in a methanol/chloroform (2:1) mixture and hydrated with
phosphate buffer (pH 7.4). The resulting niosomes exhibited a unilamellar (SUV) structure with a well-
defined bilayer membrane surrounding an aqueous core. The average particle size was 46.5 nm with a
Pdl of 0.36, and a zeta potential of -2.6 mV. After 3 months of storage at 2-8°C, the formulation
remained clear, homogeneous, and physically stable, with no signs of aggregation or phase
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separation. Conclusion: The niosomal carrier showed good physical stability and suitable nanoscale
properties, supporting its potential for topical drug delivery.
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