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Abstract: Rutin, a natural flavonoid, has many effects on human health and beauty. However, it has
low solubility and bioavailability. Niosome is a drug delivery system that enhances drug permeation
of drug through the skin. Aloe is widely used in cosmetic preparations due to its anti-aging,
moisturizing and essential skin nutrients. This study aims to prepare nano niosomes loaded with
rutin and aloe gel extraction (rutin-aloe niosomes) by thin film hydration method; the size of rutin
niosome was reduced by ultrasonic method; the size and distribution of vesicles were determined by
dynamic light scattering method; and drug content in niosomal suspension was determined by UV-
Vis absorption spectroscopy. In preparing rutin-aloe niosomes by thin-film hydration method, Span
60, cholesterol and rutin in the molar ratio of 7:3:4 were used with aloe gel extract as hydration
solvent, and mixture of methanol-chloroform (volume ratio 1:1) was used as a solvent for solution
of membrane components for evaporation. The resulted rutin-aloe niosome had the size of about
160 nm, entrapment efficiency of 95.57% and drug loading of 32.06%.

Keywords: Rutin, aloe, niosomes, nano, entrapment efficiency, drug loading.
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Tém tit: Rutin hay con goi la vitamin P, 1a mdt flavonoid tu nhién c6 nhiéu tac dung cho suc khde
va sic dep clia con ngudi. Tuy nhién rutin c¢6 d9 tan va sinh kha dung thap. Trong khi d6 niosome
1a hé¢ mang thude duoc su dung dé tang do tan cho dugc chét it tan va cai thién tinh thAm qua da cua
dugc chét. Lo hoi st dung nhiéu trong cic ché phdm m§ pham do c6 tac dung chdng ldo hoéa, giit
4m va cung cip cac dudng chét thiét yéu cho da. Do vy, muc tiéu cta nghién ctru 13 bao ché nano
niosome mang rutin va dich chiét gel 16 hoi (niosome rutin-16 hoi) béng phuong phép hydrat hoa
mang film. Niosome rutin thé dugc lam giam kich thuéce tiéu phan (KTTP) bang phuong phap siéu
am, danh gia KTTP va phén bd KTTP dua trén nguyén tic tin xa anh sang dong. Hi¢u suat niosome
hoéa va kha nang mang thudc dugc danh gia bang phuong phap quang pho hép thuy UV-Vis. Két qua
cho thay niosome rutin — 16 hoi di duoc bao ché bang phuong phap hydrat hoa mang film sir dung
Span 60, cholesterol va rutin véi ti 16 mol 7:3:4 va dich chiét gel 16 hoi lam dung dich hydrat hoa.
Hdn hop dung moi methanol-chloroform (ti 18 thé tich 1:1) dwoc sir dung dé hoa tan cac thanh phan
clia mang, sau d6 cat quay bdc hoi dung méi trong 3 gid. Niosome rutin-16 hdi bao ché dugc c6 kich
thudce nho khoang 160 nm, hiéu suét niosome hoa dat 95,57% va kha nang mang thudc dat 32,06%.

Tuwr khoa: Rutin, 16 hoi, niosomes, nano, hiéu suat niosome hoa, kha nang mang thuoc.

1. Pat van dé

Rutin hay con goi 1a vitamin P, 1a mét flavonoid
ty nhién, phan bd rong rai trong thyc vat, dac biét co
nhiéu trong ny hoe ¢ Viét Nam. Rutin mang lai nhiédu
loi ich cho stc khoe va sic dep cho con ngudi nhu
chit chdng oxi hoa, tré hoa lan da, chdng viém, ting
d6 bén thanh mach, ha huyét, giam m& mau,... [1].
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Tuy nhién, rutin lai ¢6 do tan va sinh kha dung thép.
Nguyén nhan cua vin dé nay 1a do dugc chét ¢6 kich
thudc phéan tr 16n va kém tan trong nudc nén kho
duogc hap thu qua da.

Dé khic phyuc nhuoc diém nay, cic nghién ciru
trén thé gidi gan day da thuc hién theo nhiéu hudng
khac nhau. Viéc dua duoc chit kho tan vao cac hé
phan tan min dé ting van chuyén da dugc nghién ciru
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trong nhiéu cong thic dic biét 1a niosome vai cau tric
ddc biét va kha ning mang dugc chat da dang. Ngoal
ra, niosome 1a hé¢ mang thudc duoc Ung dung nhiéu
v6i muc dich tang d6 tan cho dugc chét it tan va ting
tinh thim cua dugc chit qua da véi cac ché pham
dung qua da [2-4].

Bén canh d0, tir 1au cdy 16 hoi dugc trong & nhidu
noi trén nudc ta, duge biét dén nhu mot loai thao duoc
clia sic dep. Lo hoi 1a mot trong nhiing thanh phém
quan trong trong my pham gitip lam sach da, gitr 4m,
chéng 130 hoa, cung cip cac dudng chit th1et yéu cho
da [5]. L6 hoi duoc sir dung 1am kem, giit 4m cho da,
kem dudng da, kem chéng na‘ing,... Do d6, muc tiéu
ctia nghién ctru 1a bao ché tiéu phan nano niosome
mang rutin va dich chiét gel 16 hoi (niosome rutin-16
ho6i) bang phwong phap hydrat hoa mang film huéng
dén tng dung trong cac ché phim my pham.

2. Nguyén liéu va phwong phap nghién ctru
2.1. Nguyén liéu

Rutin dugc cung cap tir Cong ty CPTM Duoc
VTYT Khai Ha (Viét Nam), cholesterol dugc MP
Biomedicals North America (M¥) cung cap, Span 60
dugc mua tr Sigma-Aldrich (Singapore), natri
carboxymethyl cellulose, methanol, glycerin dugc
cung cap boi TNJ chemical Industry Co., Ltd. (Trung
Qubc), methanol sic ky mua tir J.T. Baker (M¥).
Nude tinh khiét dugc diéu ché tai phong thi nghiém,
Viét Nam.

Thiét bi nghién ctru: thiét bi giam kich thudc
bang cach day qua mang Hamilton (USA), bé siéu 4m
Wise Clean (Han Quéc), hé thong cit quay Rovapor
R-210 (Buchi-Dtrc); binh cau NS 29/32 dung tich
1000 ml (Buchi-Dric), hé thdng thiét bi phén tich kich
thudc Zetasiser nano ZS90, Malvern (Anh), hé thong
phén tich kich thudc Mastersizer 3000 (Malvern,
Anh), may do quang Hitachi U-1800 (Nhat Ban).

2.2. Phuong phap nghién ciru

2.2.1. Phwong phdp bdo ché niosome rutin-
16 hoi

Phuong phap chiét xut gel 16 hoi:

Phuong phap chiét xuét gel 16 hoi tir 14 16 hoi tuoi
dugc tham khao theo tai liéu [6] nhu sau. La 16 hoi
rua sach béng nudce, got bd phé‘m vo, dé mot thoi gian
dé loai bo 16p nhay bén ngoai thu duge phan 16i mau
trang trong hay dugc goi la phan thit ciia 16 hoi. Rira

phan 15i vira thu dugc bang nudc tinh khiét nham loai
b6 hoan toan 16p dich nhiy bén ngoai, sau d6 rira lai
bang dung dich NaOH 0,01N. Phan 15i sau khi dé rao
dugc cat thanh miéng nho, sir dung may xay dé
nghién nét, giir trong ngan da ta lanh qua 1 dém. Lay
phan hdn dich 16 hoi di rd dong, sir dung thiét bi ly
tam lanh Supra R22 ly tim véi toc do 15000 vong
trong 30 phut, thu ldy phan dich trong va loai bo phan
chat xo dong & dudi ong ly thm. Phan dich thu dugc
dem loc qua mang loc cellulose acetat 0,45 um, déng
lo thuy tinh kin, bao quan ¢ nhiét do 2-8°C.

Niosome rutin-16 hoi dugc bao ché bang phuong
phép hydrat héa mang film:

Span 60, cholesterol, hoa tan hoan toan trong
dung mdi tao mang film thu dwoc dung dich dong
nhit, sau d6 dem cit quay dudi ap sut giam trong
khoang thoi gian phit hop dé bdc hoi dung méi. Tiép
tuc thém dich chiét gel 16 hoi vao binh ciu chira mang
film trén, hydrat hoa véi téc ¢ 100 vong/phut, nhiét
d6 bé diéu nhiét 25-30°C trong 1 gid, thu duoc hdn
dich niosome rutin. Bé giam kich thudc tiéu phan hon
dich niosome thé dugc siéu am trong bé siéu &m Wise
Clean trong 15 phut roi tiép tuc siéu am dau do dén
khi dat kich thudc mong muébn.

Paénh gia mot sd dic tinh tiéu phan niosome rutin.

Hinh thtrc hon dich niosome.

Hon dich niosome rutin - 16 hoi 13 hdn dich mau
xanh luc nhat, ddng nhét, khong c6 céc tiéu phan kich
thudce 16n quan sat dugc bang mét thudng.

KTTP va hé sb phan b kich thudc.

Niosome rutin - 16 hdi thd, ¢6 kich thudce micro
duogc xac dinh KTTP trung binh va hé sb phéan bd kich
thudc trén thiét bi Mastersizer 3000. Cho khoang 400
ml nude cit vao cde c6 moé 500 ml, dit cde vao may
do Mastersizer 3000E, cho tir tir niosme rutin vao coc
¢6 mo cho dén khi d6 duc dat khoang 0,5 - 5,0%.
Panh gia kich thudc tiéu phan liposome BBR hinh
thanh sau khi hydrat hoa véi nuéc qua cac thong sé
D[4,3], Span. Trong d6, D[4,3] la KTTP trung binh
theo thé tich, Span biéu thi khoang phan b KTTP,
Span cang nho thi khoang phéan bd cang hep, Span <
51a gia tri c6 thé chap nhan duoc.

Niosome rutin - 16 hoi da duge lam giam kich
thudc dugc xac dinh KTTP trung binh va hé s6 da
phan tan (PDI) trén thiét bi Zetasizer ZS 90. Hon dich
niosome dugc pha loing vao nudc tinh khiét da loc
gua mang cellulose acetat 0,2 um sao cho s luong
photon phat hién dugc mdi gidy (count rate) dat gia
tri 200-300 (Kcps). Sau d6 do KTTP, chi s6 da phén
tan PDI cua hdn dich niosome duge xac dinh béng
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thiét bi Zetasizer Nano ZS90 sit dung cuvet nhya
trong suot.

_ 2.2.2. Phuwong phdp dinh luong rutin trong
hon dich niosome

Rutin trong hdn dich niosome dugc dinh lwong
bang phuwong phap hap phu UV-Vis. Mau chuin dugc
chuén bi bang cach cin chinh xac khoang 25 mg rutin
chudn, hoa tan vao vira dii 100 ml methanol. Lay 10
ml dung dich trén cho vao binh dinh mtc 100 ml,
thém methanol tdi vach, thu dugc dung dich A cé
noéng d6 25 mg/L va do do hip thu quang tai budc
s6ng 257nm. MAu thir duoc chudn bi bang cach hoa
tan mot thé tich hdn dich niosome trong methanol dén
ndng do twong duong véi mau chuan va do d¢ hip thu
quang tai budc soéng 257nm.

2.2.3. Phuong phdp ddnh gid hiéu sudt
niosome hoa rutin

bé danh gia hiéu suét niosome hoa, can tach dugc
chét rutin tu do ra khoi hdn dich niosome rutin-16 hoi.
Khi do, str dung mang loc polycarbonate kich thudce
0,4 um dé loai bo duge chit ty do, khong tan trong
nudc ton tai dudi dang tua lai va bi giir lai trén mang
loc. Hon dich niosome truée khi loc dugc dinh lugng
dé xac dinh luwong dugc chét toan phﬁn. Hoén dich
niosome sau khi loc qua mang loc dugc dinh lugng
dé xac dinh lugng dugc chit niosome héa. Tir d6, hiéu
suat niosome hoa dugc chit (%EE) duoc tinh theo
cong thirc dudi day:

%EE = (lu'c_mg rutin niosome héa) %100%

lwgng rutin toan phin
Kha ning nap duoc chét rutin (%LC) dugc tinh
bang ti 1¢ dugc chat dugc nap vao niosome va tong

khdi lugng ciia hé. Kha nang nap thude dugc tinh theo
Cong thurc:

LC (%): m(duwgc chit dwgc niosome héa) x100%

Mtotal+ mspanso +Mchot

Trong do:

Mano: Khdi lwong duoc chit co trong niosome;

Mtotal Khdi lwong duoc chat toan phan co trong
hé tiéu phén bao che;

Mspan 60, Mchol: Khé@ luong cua Span 60 va Chol
trong cong thuc bao che.

3. Két qua va ban luin
3.1. Khdo sat lya chon dung moi tao mang film

Niosome rutin c6 cdng thirc cac thanh phin mang
nhu & Bang 1 dugc bao ché bang phuong phap hydrat
hoéa mang film st dung dung mdi tao mang film la
methanol hoic hén hgp dung mdi methanol:
chloroform. Hon dich niosome sau bao ché dugc
ddng thoi danh gia vé hinh thirc, kich thudce tiéu phan,
phan b KTTP, hiéu suat nano hoa (%EE), kha ning
nap thudc (%LC).

Bang 1. Thanh phan cac cong thirc niosome khao sat

Cong thirc S1 S2 S3
Span 60 (mmol) 0,7 0,7 0,7
Cholesterol(mmol) 0,3 0,3 0,3
Rutin (mmol) 0,1 0,2 0,3

Bang 2. Kich thudc tiéu phan (KTTP) va phan bé KTTP (Span) cta niosome tho

Dung mdi methanol

Hé dung mdi cloroform: methanol (1:1 tt/tt)

Cong thuc - - - -
KTTP (um) Chi s6 phan b6  KTTP (um) Chi s0 phan bo
S1 56,6 £ 0,65 2,870 £0,027  48,2+1,504 2,060 £ 0,067
S2 129,2 £ 5,36 3,584 £0,064 65,4 %2230 3,157 £ 0,029
S3 114,6 + 4,72 3,156 £ 0,173  67,0+1,740 2,938 £ 0,093




50 T.T.H. Yen et al. /VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 36, No. 1 (2020) 46-54

Két qua ¢ Bang 2 cho thady cac mau niosome
rutin-16 hoi str dung hén hop dung méi chloroform va
methanol (ti 1& thé tich 1:1) dé bao ché cho KTTP thd
nam trong khoang 48 — 67 pum, nho hon so véi KTTP
ctia niosome duge bao ché bang dung méi methanol,
khoang 100 pm. Piéu nay c6 thé gii thich do d6 tan
cua cholesterol trong methanol kém hon trong

chloroform. Do d6, hén hop dung mdi methanol
chloroform hoa tan t6t hon cholesterol, Span 60 va
rutin , dan t6i 16p mang film thu dugc 6n dinh hon.
Do d6, qué trinh hydrat hoa dién ra dé dang hon. Két
qua ¢ Bang 3 thé hién KTTP va phan bd KTTP cia
niosome sau khi di dwoc giam kich thudc bang
phuong phap siéu am.

Bang 3. KTTP va PDI cuia niosome sau khi lam giam KTTP

Dung mdi methanol

H¢ dung méi clorofom: methanol (1:1 v/v)

Cong thuc
KTTP (d.nm) PDI KTTP (d.nm) PDI
S1 311.70 + 14,29 0,306 £ 0,194 264,83 +17,34 0,384 +0,022
S2 270,60 + 14,52 0,203 £ 0,107 169,90 + 3,20 0,329 + 0,005
S3 183,60 + 14,25 0,315+ 0,082 164,53 +£ 9,95 0,242 + 0,003
100
90
80
70
60
50
40
30
20
10
0 - - l
methanol methanol:cloroform methanol methanol:cloroform
EE, % LC, %
mS] mS2 mS3

Hinh 1. Anh huong ciia dung méi tao mang film dén hiéu suat niosome hoa (EE) va kha ning nap thudc (LC).

Ngoai ra, dd thi & Hinh 1 cho thdy, hiéu suét
niosome héa (%EE) va kha ning nap dugc chat (%
LC) cua cac mau S1, S2, S3 sir dung hdn hop dung
mdi chloroform, methanol cao hon so véi khi st dung
mot dung moi tao mang film methanol. Piéu nay co
thé giai thich, niosome thé c6 kich thudc 16n s& can
qua trinh lam giam KTTP dai hon. Noi cach khac
niosome rutin-16 hoi bi tac dong cua lyc siéu am dai
hon, lam duoc chét bi ro ri ra khoi niosome do anh
huong cua song siéu am, nhiét do,... [2]. Do d6, hé
dung méi cloroform: methanol buéc dau cho KTTP
ctia niosome nhé, hiéu suit niosome héa duge chit,

kha ning nap thudc cao hon so véi dung moi methanol.
Vi vay 11_1217 chpn hé dung méi cloroform: methanol (ti 1
1:1 tt/tt) dé tiep tuc nghién ciu.

3.2. Khdo sdt anh hwéng cia thoi gian cdt quay

Niosome rutin-16 hdi (cong thirc S3) dugc bao
ché st dung hdn hop dung méi methanol va
chloroform, khao sat thoi gian cat quay 2 gio (S5), 3
gio (S6), 4 gio (S7). Dac tinh cta niosome rutin - 16
hoi dugc thé hién ¢ cac Hinh 2 va 3.
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Hinh 2. Anh hudng cia thoi gian cit quay dén kich thude tiéu phan (KTTP) va phan bé KTTP (PDI).
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= %EE %LC
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Hinh 3. Anh hudng cta thoi gian cit quay dén hiéu suét niosome héa (%EE) va kha ning nap thudc (%LC).

KTTP ctia mau S5 va S7 16n hon so véi mau S6.
NOi cach khac, khi ting thoi gian cit quay tir 2 gio 1én
3 gioy thi KTTP, PDI déu giam manh. Tuy nhién ting
thoi gian 1én 4 gio thi gia tri KTTP, PDI tang Ién. Hi¢u
suat niosome hoa (%EE) va kha ning nap thudc
(%LC) & thoi gian 2 gid va 4 gid déu thip hon so véi
3 gid. Nguyén nhan c6 thé do rutin 13 dugc chat than
dau, nam trong 16p mang kép. Do d6, qua trinh cét
quay 1a thoi gian rutin va cac thanh phan trong 16p
mang tao cac lién két can thiét. Nhu két qua nghién
ctru ¢6 thé thdy, thoi gian 3 gid 1a da dé tao céc lién
két nay. Néu thoi gian cat quay ngan hon thi chua du
dé tao lién két, néu dai hon thi c6 thé gay phé v cac

lién két giira rutin, span 60 va cholesterol lam giam
hiéu suat hodc dugc chat c6 thé bi phan huty boi nhiét
do qua trinh cit quay dai. Nhu vay, thoi gian phan
mg 3 gio ¢6 KTTP, PDI, hiéu suat niosome hoa va
kha nang nap thudc cao nhat, dugc lua chon dé tién
hanh khao sat cac thong s tiép theo.

3.3. Khao sat va lya chon ty Ié¢ mol duoc chat/
ta duoc

Niosome s‘L”r dung Span60/chole§terol 62ti1e7/3
va 6/4, tang dan ti 1 mol duogc c}lét nhu ¢ Bang 4.
Dic tinh cia cac niosome dugc thé hién & Hinh 4-6.
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Béang 4. Thanh phz‘?ln cac cong thirc khao sat chon ty 1¢ mol dugc chét/ta dugc

Cong thirc N1 N2 N3 N4 N5 N6 N7
Span 60 (mmol) 0,7 0,7 0,7 0,7 0,6 0,6 0,6
Cholesterol(mmol) 0,3 0,3 0,3 0,3 0,4 0,4 0,4
Rutin (mmol) 0,1 0,2 0,3 0,4 0,1 0,2 0,3
300 + - 0,45
T mmm KTTP(nm)
250 0,35
200
0,25
150
0,15
100
50 0,05
0 -0,05

N1 N2 N3 N4 N5 N6 N7

Hinh 4. Anh huong ty 1¢ mol dugc chat/td dugc dén kich thude tiéu phan (KTTP) va
phén b6 KTTP (PDI) ctia niosome.

Phén b kich thwée tiéu phan theo cwdng dd
Cuirng dd (%)
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Kich thwéc tidu phin (d.nm)

Niosome rutin-16 hoi N4, mau 1
Niosome rutin-16 hoi N4, mau 2
Niosome rutin-16 hoi N4, mau 3

Hinh 5. D4 thi KTTP cia cac mau N4.
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Céc mau hdn dich niosome thu duoc ddng nhét
mau xanh luc nhat, c6 KTTP nhd, dao dong tir 100
nm dén 300 nm, PDI tir 0,1 dén 0,3. KTTP va PDI
nhé nhat duoc xac dinh & cac mau niosome N4 va N7.
Db thi hinh 5 cho thiy, niosome ciia cong thirc N4
nho, phan bd hep va chi co 1 peak, khong co peak
ngoai lai. Viéc danh gia KTTP cua hé nano chiu anh
huong rat nhiéu boi cac tap vét 1y ¢6 thé ngau nhién
1An trong mau. Trong nghién ctru nay, nhiéu bién phap
duoc ap dung dé loai dugc tdi da tap vat Iy anh huong
dén phép do kich thudc tiéu phan. Cu thé, dich chiét
16 hdi duge tach cac hop chat cao phan tir nhu chat
x0, chit nhay bang hdn hop cic phuong phap nhu
dong lanh — rd dong, ly tam ¢ toc do cao 15000
vong/phtt va loc qua mang loc 0,45 pm. Nudc tinh
khiét dugc xir Iy bang phuong phép siéu loc, sau dé
dugc loc qua mang 0,2 pm dé loai bo tiéu phan bui
min ¢6 thé 1an vao miu. Hon nita, viéc chuén bj va

120 -
%
100

phan tich kich thuéc duge tién hanh trong phong kin,
sach. Két qua phd KTTP cua mau (Hinh 5) c6 thé
khang dinh, hdn hop cac bién phap ap dung cho két
qua tot trong viéc danh gia KTTP cta niosome rutin -
16 hoi.

Hiéu suat niosome hoa (%EE) va kha ning nap
dugc chit (%LC) déu tang khi tang ti 1&¢ mol dugc
chat/ta dugc. Cong thirc N4 c¢6 hidu suat niosome hoa
(95,57%) va kha niang nap thude (32,06 %) cao nhat
trong 7 cong thirc khao sat. Diéu nay c6 thé giai thich
1a do khi tang dan luwong mol duoc chit, sb lwong
phan tir rutin nim xen k& giita Span va cholesterol
tang dan dé 16p mang bén chit va cu tric niosme 6n
dinh hon tir d6 1am ting hiéu suat niosome héa rutin
trong niosome. Vi vay, lya chon cong thirc N4 dé tiép
tuc nghién cuu danh gid dic tinh 1y hoa va dac tinh
thim ctia tiéu phan niosome rutin - 16 hoi.

= %EE %LC

80 -
60 -
40 -
20 - - ) T -
=
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Hinh 6. Anh hudng cua ty 1¢ mol dugc chat/ta duoc dén hiéu suét niosome hoa (%EE)
va kha nang nap thudc (%LC) ctia niosome.

4. Két luan

Di bao ché dugce niosome rutin - 16 hdi bing
phuong phap hydrat héa mang film st dung Span 60,
cholesterol va rutin véi ti 1& mol 7:3:4 va dich chiét
gel 16 hoi 1am dung dich hydrat hoa. Hon hop dung
mdi methanol-chloroform (ti 18 thé tich 1:1) dwgc sur
dung dé hoa tan cac thanh phan cia mang, sau d6 cat
quay bdc hoi dung mdi trong 3 gio. Niosome rutin-16
hoi bao ché dugc c6 kich thudc nho khoang 160 nm,
hiéu suét niosome hoa dat 95,57% va kha ning mang
thude dat 32,06%. Nghién ctru da c6 nhimng két qua
bude dau vé bao ché nano niosome rutin - 16 hoi, dé

tiép tuc danh gia cac dic tinh 1y hoa va dic tinh thim
cua niosome trong cac nghién ctru tiép theo.
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