y;

Ung dung cong nghe niosome trong bao ché
san pham cham soéc da chia hop chat resveratrol

APPLICATION OF NIOSOME TECHNOLOGY IN THE PREPARATION OF SKIN CARE
PRODUCTS CONTAINING RESVERATROL COMPOUND
Lé Thi Kim Van, Nguyén Thi Minh Phugng, Nguyén Thu Phuong,

Pam Thi Thanh Nhan, Chu Quang Tri
Vién Dugc liéu

TOM TAT

Muc tiéu: Bdo ché dugc hé niosome chira 0,01% — 0,1% resveratrol quy mé 50 ml/mé va bao ché
san phdm chdm séc da (gel/serum) chira niosome véi ham luong resveratrol 0,01% - 0,1% & quy mé 50
g/mé.

Déi tuong va phuong phdp nghién ciu: Hé niosome duogc bao ché bdng phuong phdp tiém
ethanol. Bdnh gid kich thudc tiéu phan va phén bé kich thudc tiéu phdn bdng tdn xa laser. Thir tinh
thdm quadabdng hé théng thirgidiphéng qua mang Hanson Research. Binh Ilugng bang HPLC.

Két qua: Hé niosome dugc bao ché véi thanh phan: Resveratrol, span 60, cholesterol. Céng thiic
gel chtra niosome gém: Hon dich niosome, glycerin, sepimax zen, nipagin. Ham lugng resveratrol trong
gel bao ché dat 98,27 % so véily thuyét. Kha ndng gidi phéng dugc chdt va lugng dugc chdt luu gitrtrén
dasau 24 git, mau gel chira niosome gidi phéng dugc chdt nhanh hon so véi gel hén dich.

Két ludn:Da xdy dung duoc cong thic, quy tri nhbao chévaddnh gid mét sé ddc tinh ciia hé mang
thuéc niosome va gel chira niosome véi ham lugng resveratrol 0,01%-0,1%.

Tirkhéa: Resveratrol, Niosome, HPLC.

Objectives: To prepare a niosome drug carrier system containing 0,01%-0,1% resveratrol at a
scale of 50 ml/batch and to prepare a skin care product (gel/serum) containing niosome with a
resveratrol content of0,01%-0,1% at a scale of 50 g/batch.

Subject and methods: The niosome system was prepared by ethanol injection method. Particle
size and particle size distribution were evaluated by laser scattering. Skin permeability was tested
Hanson Research membrane release test system. Quantification was performed by HPLC.

Results: The niosome system was prepared with the following ingredients: resveratrol, span 60,
cholesterol. The niosome gel formula include: Niosome suspension, glycerin, sepimax zen, nipagin. The
resveratrol contentinthe prepared gel is 98,27% compared to the theory. The ability to release the drug
and the amount of drug retained on the skin after 24 hours, the niosome gel sample released the drug
fasterthan the suspension gel.

Conclusions: The formula, preparation process and evaluation of some properties of niosome
drug carrier system and niosome-containing gel with resveratrol content of 0,01%-0,1% have been
established.

Keywords: Resveratrol, Niosome, HPLC.

Tdc gid lien hé: Nguyén Thi Minh Phuong
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DAT VAN DE

Hién nay, dugc my phdm dang ngay mot trg
nén phé bién, dugc sir dung rong rai do diéu
kién kinh té clia ngudi dan ngay cang dugc
nang cao. Do do, viéc cham séc da va lam dep
cang dugc quan tam hon, dac biét la cac san
pham dugc my pham véi cong thic chia cac
thanh phén cé hoat tinh, 6n dinh va hiéu qua
dang tra thanh xu huéng, trong dé cé cac san
phdm chua resveratrol. Resveratrol 1a mot
phytoalexin, da dugc chiing minh cé tac dung
khang khuén, chéng oxy hda, chéng lao hda va
lam trang da [1]1,[2],[3]. Tuy nhién, resveratrol la
mot dugc chat kém 6n dinh, nhay cdm vdéi anh
sang, dé bi oxy héa, dé chuyén thanh dang
déng phan cis khong co6 hoat tinh, kha nang
hoa tan thap trong nudc va dé bi chuyén hoa
qua gan, dao thai nhanh nén sinh kha dung
dudng uéng kém, do vay, resveratrol thudng
duoc bao ché dugi dang dung qua da [1]. Mot
s6 dang bao ché duing qua da chua resveratrol
da phat trién nham bao vé dugc chat khoi tac
ddng ctia moitrudng cling nhutang cuong kha
nang gidi phéng thuéc qua da, dac biét la
niosome vdi nhiéu uu diém vé tinh 6n dinh hoa
hoc cao, gia thanh va cau tric chidia chat hoat
dong bé mat khong ion hda gidp hé co it doc
tinh va an toan khi st dung [4],[5],[6]. Do dé¢,
nghién ctu nay dugc thuc hién véi muc tiéu:
Bao ché dugc hé niosome chira 0,01% - 0,1%
resveratrol quy mé 50 ml/mé va bao ché san
pham cham soc da (gel/serum) chita niosome
véi ham lugng resveratrol 0,01% - 0,1% & quy
mo50g/mé.

DOI TUONG VA PHUONG PHAP NGHIEN CUU

Héa chat dung trong nghién citu

Resveratrol (d6 tinh khiét 98%), Span 60,
Cholesterol, Dinatri hydrophosphat, Kali
dihydrophosphat, Natri chlorid, Glycerin,
Nipagin, Sepimax zen, Aceteonitril, Methanol,
Ethanol tuyét déi, Nudc tinh khiét.

bongvatnghién ciu

Chuét nhat trang, duc, khdée manh, 1-2
thang tudi, can nang tr25-304.

Dia diém, thai gian nghién ciu

- Diadiém: Vién Dugcliéu.

- Thoi gian: TU thang 4/2022 dén thang
7/2024.

Phuong phap nghién ctiu

Phuong phdp bao ché hé mang thuéc
niosome chira 0,01% - 0,1% resveratrol: Tiém
ethanol.

Can chinh xac cac thanh phan Span 60,
cholesterol va resveratrol, hda tan hoan toan
trong 10 ml ethanol tuyét déi & nhiét doé 65-
70°C (1); 50 ml nudc tinh khiét, dun néng dén
nhiét d6 65-70°C (2). Phéihgp (1) vao (2), khudy
téc do 300 vong/phut trong 3 phat. Tiép tuc
khudy t6c d6 150 vong/ phuttrong vong 3 gic &
nhiét d6 thudng. B4 sung thé tich vira dt 50ml
bang nudc tinh khiét cho hén dich thu dugc.
DPonglo, nutkin, bdo quan &2-8°C.

Phuong phdp bao ché sén phdm chdm séc
da chira niosome vdi ham Iuong resveratrol
0,01% - 0,1%: Can cac thanh phan: Hon dich
niosome, glycerin, nipagin, sepimaxzen. Hoa
tan nipagin trong glycerin. Tiép tuc phéi hgp
hon dich niosome resveratrol, nuéc tinh khiét
tao hdon dich d6ng nhat. Thém tu tu
Sepimaxzen, khudy nhe moét chiéu, ngam
truong n& qua dém. Khuay nhe mét chiéu tao
geldéng nhatsau khingdm truong né.

Phuong phdp dinh luong resveratrol: Ham
luong dugc chat dugc danh gia bang phuong
phap sac ky long hiéu nang cao (HPLC) véi cac
théng s6 sau: Cot Phenomenex C18 (250mm x
4,6 mm, 5um), pha dong: Acetonitril - H,0
(40:60, tt/tt), nhiét do6: 30°C, t6c dé dong:
1ml/phut, thé tich tiém mau: 10 ul, budc séng:
306 nm[7].

Dung dich chuan géc: Can chinh xac 10 mg
resveratrol chudn vao bi nhdinh mdc 10 ml.
Thém khodng 7 ml MeOH dé hoa tan
resveratrol. Dinh mdc dén vach bang MeOH thu
dugc dung dich chudn g6c c6 néng do 1
mg/ml.

Dung dich thii: Bugc chuan bi dé c6 ndng
dé nam trong day néng chudn. Tién hanh sacky
do6i vai dung dich thit. T dién tich pic ctia mau
th va mau chudn xac dinh dudgc luogng
resveratrol trong mauth.

Phuong phdp ddnh gid mét sé ddc tinh tiéu
phdnniosomeresveratrol:
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+ Hoén dich niosome tao thanh dugc danh
gia bang mat thudng phai la hon dich trdng
duc, dong nhat, khéng cé két tdia, khong cé cac
tiéu phan cé kich thuéc 16n c6 thé quan sat
dugcbang mat thudng.

+ Dénh gia kich thudc ti€u phan va phan bé
kich thudc tiéu phan dugc xac dinh bdng
phuong phdp tan xalaser: Niosome sau khibao
ché& dugc pha lodng bang mot lugng nudc cat
vUia dd sao cho sé lugng photon phat hién moi
gidy (count rate) nam trong khoang 200 - 400
(kcps). Tién hanh do KTTP, chi s6 da phan tan
PDI cia hon dich niosome bang thiét bi phan
tich hat nano, cuvet nhuatrong suét.

Phuong phdp ddnh gid gel niosome:

+ Danh gid ddc tinh cda gel niosome: Quan
sat thé chat, mau sac, d6 déng nhat bang mat
thudng; pHva dd én dinh KTTP.

+ Dinh lugng dugc chat trong gel: Can
khoang 0,5 g gel vao bi nhdinh muc 10 ml.
Thém 10 ml MeOH va siéu am 30 phuat. Dé
ngudi va dinh muic dén vach bang MeOH. Loc
qua mang loc 0,45um. Tién hanh dinh lugng
bang phuong phap HPLC.

+ Thir tinh tham qua da bang hé théng thi
gidi phong qua mang Hanson Research véi cac
diéu kién: Méi trudng khuéch tan: Dung dich
dém phosphat pH 7,4 (gém c6 2,38 g Na,HPO,;
0,19 g KH,PO, va 8 g NaCl trong 1000ml H,0),
thé tich méi trudng tha: 7ml, dién tich tha:
1,767 cm’, nhiét d6 thi: 37 + 0,5°C, t6c dd
khuady: 400 rpm, khéi lugng mau thii: Khoang
0,5ggel.

Mang khuéch tan: Da lung chuét nhat duc,
khoé manh, khéi lugng tir 25-30 g dugc loai
l6ng, tach riéng, lam sach I6p m& duéi da bang
dao va kéo phau thuat, rita bang nudc mudi
sinh ly dé loai sach |6ng va tap ban, bao quan 2-
8°C trong 2 ngay. Trudc khi thi, mang da lung
dugc hoat hod bang méi trudng thit giai phong
trong 30 phut.

DPua 0,5 g gel vao ngan cho. Ldy mau tai cac
thoidiém 0, 1,2,3,4, 5,6, 8, 24 gid. Thé tich mbi
lan 1dy mau la 1 ml; déng thdi b6 sung moi
truding bang thé tich ldy ra. Loc mau qua mang
0,45 um. Xac dinh lugng dugc chat gidi phdng
guamang bang pp HPLC.

y;

+Danh gia kha nang luu gir dugc chat trong
da sau 24 gio: Sau khi két thic qua trinh danh gia
phan tram dugc chat tham qua da chuét trén hé
théng thir gidi phdng Hanson Research, phan da
chuét déng vai tro mang khuéch tan (ngan gilra
ngan cho va ngan nhan), dugc lay ra, ria sach
bang dém phosphat dang truong 7,4; rta lai
bang nudc RO va tham khé miéng da. Cat nhd
miéng da cho vao 6ng ly tdm 15 ml, thém chinh
xac 5 ml MeOH.Tién hanh siéu am 3 lan, mdi lan
30 phut. Ly tdm dich sau siéu am & téc d6 15000
vong/ phut trong 30 phut, huat lay phan dich
trong, dem pha loang t&i néng dé thich hop va
dinh lugng bang phuong phap HPLC.

+ Danh gia lugng dugc chat con lai sau khi
thirtinh thdm qua da: Sau khi két thic qua tri nh
danh gia phan tram dugc chat tham qua da
chuot trén hé thong tha gidi phdng Hanson
Research, lugng gel chira niosome con lai &
ngan cho dugc dua vao bi nhdinh mdc 10ml.
Thém khoang 7ml MeOH dé hoa tan va siéu am
30 phut. D€ ngudi va dinh muc dén vach bang
MeOH. Loc qua mang loc 0,45um. Tién hanh
dinhlugng bang phuang phap HPLC.

Phuong phap phan tich vaxirly sé liéu

Cac két qua thu dugc dugc xtr ly bang phan
mém Excel 2016. Két qua thi nghiém dugc biéu
thi bang ty l& %, tri s6 trung bi nhcong, trir do
léchchuan: u= X +SD.

Pao dictrong nghién ctitu

Nghién cdu dugc thuc hién trén déng vat
thuc nghiém, nham muc dich phucvu khoa hoc
vacham soc stickhde cho ngudi bénh.Sé lugng
dongvatstrdung trong cdc moé hi nhthinghiém
dugc han ché & muc téi thiéu, du dé thu dugc
két qua dadm bao do tin cay va duxily thong ké.
KET QUA

Bao ché hé mang thudc niosome chia
0,01%-0,1% resveratrol

Kich thuéc tiéu phdn vaphdn bé kich thuéc
tiéu phdn: Tién hanh bao ché niosome
resveratrol, c6 dinh ty 1& mol Span/Cholesterol
la 7/3, tang dan ty 1é mol dugc chat/ téng ta
dugc (nghién ctru & quy mé thanh phan bang
1/10CT), bat dau tirty & 1/8.Danh gia hon dich
niosome bao ché dugc trén céc tiéu chi: Hi nh
thuc, KTTPTB, PDI.
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Bdng 1. Cdc céng thic khdo sdt anh huéng caa ty 1é mol dugc chdt/ téng td duoc lén ddc tinh cda hé
tiéu phan niosome

CT1 CT2 CT3 CT4
Thanh phan:
Resveratrol 0,0050 0,0053 0,0057 0,0533
(mmol) (1,1412 mg) (1,2097 mg) (1,3010 mg) (12,1600 mg)
S 60 ( 0 0,0280 0,0280 0,0280 0,2800
pan 60 {mmo (12,0573 mg) (12,0573 mg) (12,0573mg)  (120,5700 mg)
Cholesterol 0,0120 0,0120 0,0120 0,1200
(mmol) (4,6392 mg) (4,6392 mg) (4,6392 mg) (46,3900 mg)
Nudc cat (ml) 5 5 5 50
Ty 1é mol dugc
chat/ téng t4 1/8 1/7,5 1/7 1/7,5
dugc
Két qua:
Ho6n dich déng
Hén dich déng Ho6n dich déng ndhat, )r?a}i Hing Hoén dich déng
Hinh thiic nhat, mautrdng  nhat mautrdng  CYC AUATRIEN st mau trdng
tiéu phan cé kich
duc. duc. Ly duc.
thudc Ién sau 10
ngay
KTTPTB (nm) 153,2+ 0,416 162,1 £ 2,043 160,5 + 2,397 162,6 = 1,106
PDI 0,201 £ 0,035 0,137 £ 0,021 0,238 = 0,037 0,202 + 0,024
180 0,25
mm KTTPTB
160
140 0,2
c 0,15
£
o
80 —
= Q 0,1
|_
60 <
40 0,05
20
0 0

CT1 CT2 CcT3
Biéu d6 1. Anh huéng ctia ty 1é mol duoc chdt/ téng TD Ién KTTPTB va PDI ctia niosome
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Qua khao sét so bo, khi cé dinh ty 1& mol
Span 60/Cholesterol la 7/3, tai CT2 cho KTTPTB
va PDInhé nhat. Do vay, lua chon ty 1é mol dugc
chat/ téng ta dugc la 1/7,5 (CT2) dé€ nang quy
mo va tiép tuc nghién ctu. Két qua vé KTTPTB
va PDI clia CT4 sau khinang quy moé tu CT2 cho
thay sukhacbiétlakhéng nhiéu.

Bao ché san pham cham séc da chua
niosome véi ham luogng resveratrol 0,01% - 0,1%

7,

Xdy dung céng thiic gel chira niosome vai
ham luong resveratrol 0,01% - 0,1% 6 quy mé
50g/mé:

H6n dich niosome cé d6 nhét thap, kha
nang bam dinh chua cao, do d6 can phéi hop
thém ta dugc tao gel dé tao gel c6 do nhét
cao, kha nang bam dinh va kiém soat giai
phéng tét haon, thich hgp hon cho dudng
dungngoaida.

Bdng 2. Thanh phdn céng thirc gel chira niosome

STT Thanh phan Khéi lugng
1 Hoén dich niosome (CT 4) 44 ml
2 Sepimax zen 059
3 Glycerin 5¢g
4 Nipagin 0,099
5 Nudc tinh khiét Vira da 50 g

Nhugc diém cla gel la dé bi khé cing, nat
bé mat do d6 can b6 sung thém glycerin dé gir
am va gel dé bi ndm ma&c nén thém nipagin dé
bao quan.

Ddnh gid cdc ddc tinh cua gel chira
niosome:

- Thé chat: Cong thiic gel c6 mau trdng duc,
min mang, ddng nhat, khong tach I6p.

-pH:Maugelcé pH7,1 phuhgp véi pH da.

- Banh gia do 6n dinh KTTP cla gel chita
niosome: K&t qua dugc thé hién trong bang 3
vabiéu do 2.

Bang 3. Két qua do KTTP, PDI ctia niosome resveratrol va niosome sau khi phéi hop
vao gel sepimax zen

Niosome resveratrol

Gel chira niosome

KTTPTB (nm) 162,6+ 1,106 190,0 + 1,418
PDI 0,202 + 0,024 0,246 + 0,014
200 3 = 0%
180 1
160 - 025
= 140 - 58
£ 120 -
E 100 1 - 0,15 O
80 -
'_
; 60 N B 0,1
48 1 L 0,05
20 -
0 - L o

Niosome
mmm KTTPTB =@®= PDI
Biéu d6 2. Su thay d6i KTTPTB, PDI ctia niosome CT 4 sau khi phéi hop vao gel sepimax zen

Gel niosome
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KTTP va PDI trung bi nhctia mau gel chia
niosome déu c6 suthay déi: Lén hon so véi mau
niosome ban dau.

Pinh lugng duoc chdt trong gel: Bao ché
gel theo céng thiic bang 2, két qua cho thay
ham lugng resveratrol trong gel bao ché dat

98,27 % so v&i ham lugng resveratrol trong gel
ly thuyét.

Thar tinh thdm qua da: Tién hanh danh gia
kha nang gidi phéng dugc chat qua mang da
chudt clia 6 mau gel chita niosome (gel niosome),
so sanh véi gel hén dich dugce chat (gel HD).

Bang 4. Kha ndng gidi phéng duoc chdt qua da theo thdi gian cta cdc cdng thic gel
chtia niosome va gel HD

Thoi diém Kha nang giai phéng dugc chat qua da (%)
(gio) Gel niosome Gel HD
1 0,0000 + 0,000 0,0000 £ 0,000
2 0,3989 £ 0,130 0,0000 + 0,000
3 0,8781 £ 0,356 0,0000 £ 0,000
4 1,6572 £0,134 0,4270 £ 0,061
5 1,9847 £ 0,092 0,6445 £ 0,015
6 3,3494 + 0,382 1,0651 £ 0,025
8 4,5261 £ 0,919 1,7353 £0,148
24 22,6369 + 0,085 6,1479 £ 0,064
s 252
Ee]
(58]
>
(on
&= 20
<
v
S
= 151
S
2 —e— Gel niosome
a 10 A
= —— Gel HD
k)
(@)
)% 5 9
ey
~O
<
X
0 + — T —
1 2 3 4 5 6 8 24

Thai diém (gio)

Biéu d6 3. Khad ndng gidi phéng duoc chdt qua da theo thdi gian cua cdc cdng thiic gel chia
niosome va gel HD

Kha nang gidi phéng dugc chat tr mau gel chifa niosome giai phdng dugc chat nhanh hon so

véigel HD.

DPdnh gid khd ndng luu giirdugcchdttréndasau 24 gio:
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Bang 5. Két qua ddnh gid kha ndng luu gitr dugc chdt trén da sau 24 gic cGa cdc cdng thic gel chira
niosome va gel HD

Gel chita niosome Gel hén dich niosome

Luong dugc chat luu gil trén

da sau 24 gid (ug/cm?) 6,18 £ 0,91 2,8+ 0,48

7
6,18
6

én da sau 24 gio

tluu trir tr
(Mg/cm?)
w

&

Lugng dugc ch

Gel niosome Gel HD

Biéu do 4. Kha nang leu gitk diege chat trén da sau 24 gio: ciia cdc
cong thure gel chira niosome va gel HD
Vé lugng dugc chat luu gilr trén da sau 24 gig, gel niosome cho két qua cao hon so véi gel HD
(tuong Ung Vi gid tri 6,18 pg/cm’ so vai 2,80 pug/cm?).
Ddnh gid luong duoc chdt con lai sau khithirtinh thdm quada:
Bang 6. Két qua luong dugc chdt con lai trong cdc mdu gel chira niosome va gel HD sau khi

thutinh thdm qua da
Gel chira niosome Gel hén dich niosome
Luong dugc chat con lai (ug) 29,56 + 1,23 43,53 + 1,98
— 50
g 43,53
= 40
c
© 29,56
% 30 -
=
|9
B
8 20
©
o
5. 10
S
-
0 ; . .
Gel niosome con lai Gel HD con lai
Biéu dé 5. Luong duoc chdt con lai trong cdc mdu gel chira niosome va gel HD sau khi thir tinh
thdm qua da
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Lugng dugc chat con lai trong mau gel HD
cao hon so véi mau gel chita niosome do lugng
hoat chat trong mau gel chia niosome tham
nhanh qua da va luu gilrtrong da t6t hon so véi
gelHD.

BAN LUAN

Két qua bang 1 cho thay, khi tang dan ty lé
mol dugc chat/ téng ta dugc thi KTTP trung
bi nhco thay d6i nhung khéng nhiéu, tuy nhién
c6 hién tugng xuat hién céc tiéu phan 16n sau
mot thdi gian ngan. Co thé gidi thich do khi
tang danty [é dugc chat/ téng ta dugc thilugng
dugc chat khi nay I6n c6 thé canh tranh vi tri
gan vdi Span 60 cta Cholesterol nén lam gidam
do bén viing, pha vé cau truc niosome. Khi
nang cap quy mo tur CT2 lén CT4, ty 1én mol
dugc chat/ téng ta dugc van gilt nguyén,
KTTPTB va PDI cla CT4 sau khi nang quy mo tu
CT2chothay sukhacbiétlakhéng nhiéu.

D6 thi 3 cho thay, kha ndng giai phéng duoc
chat tir mau gel chita niosome giai phéng dugc
chat nhanh hon so v6i gel HD, diéu nay c6 thé
giai thich do niosome lam tang tinh tham thau
thu6c qua da, cai thién tinh tham cta I6p sting
cUa da, tang tinh tham cdia I6p lipid. Mat khac,
chat dién hoat khong ion hoa trong niosome
giup tang cudng tham thau thudc qua da, do
dé gilip caithién tinh thdm qua da ctia niosome
sovaiHD.

Vé lugng dugc chat luu gilt trén da sau 24
gid, gel niosome cho két qua cao hon so véi gel
HD (tuong Ung vdi gia tri 6,18 pg/cm’ so VGi
2,80 ug/cm?®). Gel chita niosome tao ra hiéu tng
bao phu bé mat va céac tiéu phan trong cac
khoang té bao giup luu gilt thuéc tét hon, lam
kéo dai thai gian luu thubc trén da dé dam bao
thudc gidi phdng tir tir. Gel HD c6 khé nang luu
gir thudc trén da kém hon do khong c6 kha
nang tao thanh cac khoang chita thu6c va mot
phan dugc chat ton tai dudi dang ran phan tan
trong gel nén c6 kich thuéc 16n, khé xam nhap
valuu gittlai trén da sau khidung thuéc.

Niosome resveratrol da dugc Pando D. va
cOng su nghién clu trong cdng thic dung tai
ché, dugc bao ché vai Gelot 64 (G64) lam chat
hoat d6ng bé mat va hai chat khong bao hoa

tuong thich véi da acid béo (acid oleic va acid
linoleic), thudng dugc st dung trong céng
thuc dugc pham, lam chatthdm thiu chattang
cudng. Niosome dugc diéu ché bang hai
phuong phap khac nhau: Phuong phap hydrat
héa mang mong va két hgp giai doan siéu am
sau do6 (TFH-S) va phuong phap tiém ethanol
(EIM). Niosome dugc diéu ché bang phuong
phap EIM nam trong pham vi 299-402 nm,
trong khi phuong phap TFH-S tao ra niosome
I6n hon trong khodng 293-496 nm. Hon niia,
niosome c6 hiéu suat bay resveratrol cao hon
(EE) va dd 6n dinh t6t hon dugc tao ra bang
phuong phap EIM. Céc thi nghiém thdm thau
qua da ex vivo, dugc thuc hién trén té bao
khuéch tan Franz trén da lgn so sinh, da chira
rang niosome dugc diéu ché bang phuong
phap EIM c6 hiéu qua hon trong viéc tham
nhap resveratrol vao Ip biéu biva ha bi, véi gia
tri 1én t6i 21% cho ca hai chat tang cuong kha
nang tham thau da dugc thi nghiém. Phuong
phap EIM mang lai cac niosome gan
resveratrol tot nhat, cing nhu phu hop nhat
chonangquymo[8].

KET LUAN

Pa xay dung dugc cong thuc va quy tri nh
bao ché hé mang thuéc niosome chira 0,01% -
0,1% resveratrol; danh gia mét s6 dac tinh cta
tiéu phanniosome.

Pa xdy dung dugc cong thiic va quy tri nh
bao ché gel chia niosome véi ham lugng
resveratrol 0,01% - 0,1%, danh gia mot s6 dac
tinh, tinh tham qua da va kha nang luu gitr dugc
chattrén da cliagel chita niosome.

LO1 CAM ON

Dé tai nay dugc tai trg kinh phi béi Vién
Dugc liéu thudc dé tai Ung dung céng nghé
niosome trong bao ché san pham cham séc da
chdaresveratrol.

TAI LIEU THAM KHAO

1. Shaito A., Posadino A. M., Younes N.,
Hasan H., Halabi S., Alhababi D., Pintus G.
Potential adverse effects of resveratrol: A
literature review. International journal of
molecularsciences, 2020, 21(6), pp.2084.

125 | TAP CH Y DUOC CO TRUYEN VIET NAM



. Marianecci Carlotta, Di Marzio Luisa, et al.
Niosomes from 80s to present: the state of
the art. Advances in colloid and interface
science, 2014, 205, pp. 187-206.

. Pillai S., Mahajan M. N., Granger S. P,
Pocalyko D. J., and Barratt M. Cosmetic
compositions containing resveratrol and
retinoids, Google Patents, 2002.

. Rajera R., Nagpal K., Singh S. K., and
Mishra D. N. Niosomes: a controlled and
novel drug delivery system. Biological and
Pharmaceutical Bulletin, 2011, 34(7), pp.
945-953,

. Jessy S, Akshay S. Niosome: A Novel Drug
Delivery System. World Journal of
Pharmaceutical Research, 2015, 4(6), pp.
853-876.

y;

6. Srikanth G. K, et al. Formulation and

evaluation of topical meloxicam niosomal gel.
International Journal of Biopharmaceutics,
2010, pp.7-13.

7. Satveer Jagwani, Sunil Jalalpure, Dinesh

Dhamecha, Gan Siew Hua, Kiran Jadhav.
Development and Validation of Reverse-
Phase High-Performance Liquid
Chromatographic Method for Determination
of Resveratrol in Human and Rat Plasma for
Preclinical and Clinical Studies. Indian Journal
of Pharmaceutical Education and Research,
2020, 54, pp .187-193.

8. Pando D., Matos M., Gutiérrez G., Pazos

C. Formulation of resveratrol entrapped
niosomes for topical use. Colloids and
surfaces B: Biointerfaces, 2015, 128, pp.
398-404.

TAP CHI Y DUQC CO TRUYEN VIET NAM 1126



