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Article info Abstract

Curcumin (Cur) has the potential to aid in the treatment of many diseases,
but limited in efficacy because of its very low bioavailability. Cur is poorly
Received:17/4/2023 . . . .

absorbed, metabolized quickly and is excluded from the circulatory system.
Revised: 25/6/2023 Preparation of nanoliposomes containing Cur (Lip-Cur) is a solution to

improve oral bioavailability. Objective: This study aimed to prepare and
Accepted: §/8/2023 evaluate the Cur release of chitosan coated nanoliposomes containing Cur

(Chi-Lip-Cur) for oral adminstration. Methods: Nanosystems (Lip-Cur or Chi-

Lip-Cur) were successfully prepared by thin film hydration method. Results:

Keywords

Cur release rate of Lip-Cur or Chi-Lip-Cur is fast in the first 30 minutes and
Chitosan, Curcumin later slow. Cur release from Lip-Cur last up to 6 hours, while Chi-Lip-Cur last
Nanoliposomes, up to 12 hours. Cur is released from Chi-Lip-Cur at a slower rate than Lip-Cur.
Oral administration, Cur is released from Lip-Cur or Chi-Lip-Cur reached the highest value of pH
Release. 6.8 and lowest at pH 2.0. Conclusion: The results suggested that Chi-Lip-Cur

has been successfully formulated to create an extended-release Cur delivery
system for oral administration.
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Théng tin bai viét Tém tit

Curcumin (Cur) cé tiém nang hd tro diéu tri nhiéu bénh nhung han ché vé hiéu

. L qua vi sinh kha dung rat thap. Cur kém dwoc hip thu, chuyén héa nhanh va
Nedy nhan bai: 17/4/2023 sém bi loai khoi hé théng tudn hoan. Bao ché hé nanoliposomes din Cur (Lip-
Ngay sira bai: 25/6/2023 Cur) 14 giai phap cai thién sinh kha dung dudng ubng. Muc tiéu: Nghién ciru
nay nham bao ché va danh gia kha nang giai phong Cur ctia hé nanoliposomes
Ngay duyet dang: 8/8/2023 boc chitosan ddn Cur (Chi-Lip-Cur) dinh hudng s dung cho dudng udng.

Phuong phap nghién ctou: Hé nano (Lip-Cur hoac Chi-Lip-Cur) dugc bao

Tir khéa ché thanh cong bang phuong phap hydrat hoa mang mong. Két qua: Cur giai
phong nhanh tir cac hé nano dan Cur trong 30 phut dau, sau d6 cham dan. Cur
Chitosan, Curcumin giai phong tir Lip-Cur kéo dai 6 gio, & Chi-Lip-Cur kéo dai dén 12 gio. Chi-

Duong uéng, Giai phéng Lip-Cur ¢6 kha nang giai phong Cur chAm hon cua Lip-Cur. Cur giai phong

Nanoliposomes tir Lip-Cur hodc tir Chi-Lip-Cur dat gia tri cao nhat & pH = 6,8 va thip nhat
& pH = 2,0. Két luan: Két qua nghién ciru cho thay Chi-Lip-Cur da dugc bao
ché thanh cong dé tao ra mot hé thong phan phéi Cur giai phong kéo dai dung
cho dudng ubng.

1. Mé& dau Cur vé6i nhiéu tinh chét sinh duge hoc d3 duoc

Liposomes 12 hé mang duoc chét tidm nang véi chting minh nhu c¢6 kha nang chong lai qué trinh dong

nhiéu vu diém trong viéc phan phéi thuéc nhu dua Ma% chong nghén mach, chong oxy héa, chong lai

thudc dén dich tac dung trong co thé, gitip lam giam
lidu sir dung va do dé giam céc tac dung khong mong
mudn cua thube. Hon nita, liposomes con 1a hé tiéu
phan nano c6 kha ning lam ting tinh tham cua thudc
c6 tinh tham kém tir d6 1am ting sinh kha dung. Tiéu
phén liposomes ding dudng udng véi muc dich lam
tang sinh kha dung da dwoc nghién ctru vi mot sd
dugc chit nhu Cur [1], chelerythrine [2],... déu cho
két qua tot.
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su ting sinh, chdng viém va chéng ung thu,... [3].
Tuy nhién, Cur thudc nhom IV trong hé thdng phan
loai sinh dugc hoc, it tan va bi chuyén hoa, thai trir
nhanh khi ding duong udng [3, 4, 5]. Nhiéu cong
trinh nghién ctru da dé cap dén mot s6 bién phap cai
thién sinh kha dung cua Cur dung dudng udng theo
nhiéu huéng: ting d6 tan va do hoa tan cua Cur, ting
tinh tham qua duong tiéu héa hodc giam chuyén hoa,
thai tru cua Cur,... [4, 6].
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Trong s cac bién phap trén, bao ché dudi dang hé
nanoliposomes dugc coi la bién phap hudng toi cai
thién sinh kha dung dwong udng cua Cur mot cach
hi¢u qua [4, 5]. Liposomes duoc tao thanh tur cac
phospholipid tu nhién tao 16p lipid kép. Dugc chat
tan trong nudc co thé dwoc nap vao phan 13i nudc
ctia 16p phospholipid kép, con dugc chit than dau
duoc nap vao 16p vo lipid. Sy tang sinh kha dung cta
liposomes chira Cur c6 thé giai thich do hap thu truc
tiép cua tiéu phan qua hé thdng da day rudt, ting tinh
thdm do su c6 mit cta chit dién hoat, giam phan huy,
giam tiép xuc véi enzyme dudng tiéu hoa va kéo dai
thoi gian tiép xuc véi thanh rudt do dic tinh két dinh
[5, 7]. Tuy nhién, ban than liposomes cé chua lipid
bi phén huy trong thanh rudt bdi cac enzyme ti€u hoa
va moi truong pH. Kha ning bao vé liposomes bing
cach chtrc nang hoa bé mit ctia chung béi sir dung cac
polyme la mot cach tiép can hiéu qua dé cai thién su

bén vitng cua tiéu phan nay [7, 8].

Dbi voi cac polyme sinh hoc, chitosan co thé
boc va bao vé liposomes trong mdi trudng cua 6ng
tiéu hoa. Chitosan 1a san pham kiém hoa ctia polyme
chitin c6 dbi dao trong tu nhién, c6 thé twong hop va
phan hily sinh hoc nén 1a mét ta dugc rat hitu dung.
Do c6 khéi lugng phan tir 16n, chitosan khong tham
qua té bao hodc vao duge hé tuan hoan ma chi tuong
tac voi cac té bao: két dinh sinh hoc manh, cai thién
hap thu qua khe ho lién bao do néi long lién két chat
ché giita cac té bao nho twong tac gitta nhom amin
mang dién tich duong cua chitosan va cac protein ¢
bé mat mang dién tich am cua lién két khe ho lién
bao 1am ting hap thu thudc ma khong giy hai cho té
bao. Chitosan con co kha ning kiém soat giai phong
thudc kéo dai, bao vé dugc chat khoi tac dong cia
cac enzyme nhu pepsin, trypsin trong dich tiéu hda
[4, 7, 8]. Chitosan boc liposmes 1a nho sy tuong tac
giltta nhém amin mang dién tich duong cua chitosan
va cac anion ¢ bé mit liposomes mang dién tich am
[7, 8]. Trong mot nghién ctru trude day cua ching toi
[8] dd chi ra riang cic nanoliposomes boc chitosan
dan berberine thé hién tinh 6n dinh t6t hon va giai
phong thudc chdm hon trong méi truong md phong
cua duong tiéu hoa (GI) so vdi cac nanoliposomes
khong boc chitosan. Muc dich cta nghién ctu nay
nham bao ché va danh gia kha ning giai phong Cur
ctia hé nanoliposomes boc chitosan dan Cur dinh

hudng sir dung cho dudng udng.

2. Pbi twong va phuwong phap nghién ctu
2.1. Péi twong nghién ciru

Vat Lecithin,

phosphate, curcumin, chitosan, dugc cung cap bai

liéu: cholesterol, dihexadecyl
Glentham Life Sciences (Corsham, Anh);... va céc

hoa chét khac dat tiéu chuan dung trong phan tich.

Trang thiét bi: May c¢6 quay chan khong WEV-
101V (Daihan, Han Qudc); Thiét bi giam kich thudc
bing cach ddy qua mang (Estern Scientific, My); May
thir 46 hoa tan Agilent 708-DS (Agilent Technologies,
Malaysia); Bé siéu 4m Ultrasound CB S-100H (Elma,
buc); May phan tich kich thudc hat nano SZ-100Z
(Horiba Scientific, Nhat Ban); Bo Micropipette don
kénh (Capp, Pan Mach); Tai thim tich Spectrumlab/
Por 4, MWCO: 12-14 kD (Spectrum Labs, M¥). May
khudy tir gia nhiét HS15-26P (Misung, Han Qudc);
May do pH, mV, nhiét d6 dé ban Lab 855 (SI Analytic,
Duc); Can phan tich (Sartorius, Thuy S§); May do
quang phd UV-Vis 2450 (Shimadru, Nhat Ban) va
mot s6 thiét bi khac dat tiéu chudn thi nghiém.

2.2. Thoi gian va dia diém nghién ciru

Nghién ctru dugc tién hanh tai cdc phong thi
nghiém cua Khoa Sinh - Ky thudt Nong nghiép, Vién
Nghién ctru Khoa hoc va Ung dung, Truong Pai hoc
Su pham Ha Noi 2 tir thang 01/2022 dén 04/2023.

2.3. Phwong phap nghién ciru

2.3.1. Phiong phdp bao ché hé nanoliposomes

dan curcumin

Liposomes gdm lecithin, cholesterol  va
dihexadecyl phosphate (theo ty 1¢ trong luong 1:
0,242: 0,036) duoc bao ché bang phuong phéap hydrat
hoa film theo cac nghién ctru trude day [5, 8]. Can
va hoa tan 0,7296 g lecithin, 0,1765 g cholesterol va
0,0263 g dihexadecyl phosphate trong mot binh cau
day tron dung tich 500 mL cia hé thdng cat quay,
thém 20 mL ethanol va khuéy hdon hop & nhiét do
phong cho dén khi lipid duoc hoa tan. Tién hanh
cit & nhiét d6 40°C voi toc d6 quay cua binh 1a 50
vong/phat. Hé théng cit quay dwgc ndi hat chan
khong. Piéu chinh ap suat hat chan khong dé dung
moi ethanol bay hoi tir tir khong qua nhanh dé mang
lipid mong, trong subt va bam trén thanh binh. Sau
khi dung moéi ethanol bay hoi hét, tiép tuc cit quay
dé dung moi bay hoi hoan toan. Thoi gian cat quay
tién hanh khoang 2-3 gid. Hydrat hoa bang dung dich
dém Cur (50 mL dung dich Cur c¢6 ndong d6 1 mg/mL
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dugc chudn bi trong binh ciu day phing dung tich
50 mL dit ¢ ndi cach thiy da 6n nhiét & 60°C trude
khi thém vao binh c¢6 mang lipid da kho). Nhiét do
hydrat hoa khoang 60°C, toc d6 quay cua binh 1a 80
vong/phut, thoi gian hydrat hoa khoang 2 gio. Giam
kich thuéc tiéu phan tao nanoliposomes dan Cur bang
phwong phap ép/dun (Pua hdn dich vao thiét bi dun
liposomes, day lan lugt qua mang polycarbonate
¢6 kich thuéc 400 nm, 200 nm; mdi loai mang déy
10-15 1an).

2.3.2. Phieong phdp bao ché hé nanoliposomes

dan curcumin boc chitosan

Dung dich chitosan dugc chuan bi bﬁng cach hoa
tan 0,1% (w/v) chitosan trong dung dich axit axetic
0,1% c6 khudy qua dém dé dam bao hydrat héa hoan
toan [8]. Thém ting giot hon dich nanoliposomes Cur
vao mot thé tich twong duong ciia dung dich chitosan
trong diéu kién khudy tir & nhiét d6 phong va hon
hop nay dugc it & 10°C trong 1 gid v6i su khuay lién
tuc. Nong do lipid va chitosan cudi cung bang mot
nira dung dich ban dau, va nong do Cur cudi cing
trong hon dich nanoliposomes dugc boc chitosan la
0,5 mg/mL.

2.3.3. Phwong phép chudn bi cic dung dich dém

Céc dung dich dém c6 pH la 2,0; 6,8; 7,4 duoc
chuén bi theo Duoc Pién Viét Nam va nghién ctu
trude day [8]. Dung dich dém pH = 2,0: Hoa tan 6,57
g kali clorid trong nuéc, thém 119 mL dung dich acid
hydrocloric 0,1 M va thém nuéc vira du 1000 mL,
do pH va hiéu chinh pH néu can. Dung dich dém
pH = 6,8: Hoa tan 28,80 g dinatri hydrophosphate va
11,45 g kali dihydrophosphate trong nudc vira du 1000
mL, do pH va hiéu chinh pH néu can. Dung dich dém
pH = 7,4: Hoa tan 0,6 g kali dihydrophosphate; 6,4
g dinatri hydrophosphate va 5,85 g natri clorid trong
nudc vira da 1000 mL, do pH va hiéu chinh pH néu can.

2.3.4. Phirong phap danh gia cac ddc tinh cua hé nano

Kich thuédc hat, chi s6 da phan tan va thé zeta [5, 6,
8]: Kich thudc hat (KTTP), chi sb da phan tan (PDI) va
thé zeta (Zeta) ctia hé nano dugc do trén hé théng phéan
tich kich thudce hat ¢ nano SZ-100Z. Do KTTP va PDI
duoc thyc hién & nhiét do bu6ng do 25°C, goc do 90°,

s6 lan do trén 1 lan dua mau 1a 01 lan, str dung cuvet

12|

thach anh. Do thé zeta dugc thuc hién ¢ nhiét do buéng

do 25°C, st dung cuvet nhya voi dién cyc carbon.

Phuong phap danh gia hiéu suat liposomes hoéa [6,
8]: Hiéu suat liposomes hoa 1a phan tram dugc chat gin
vao bén trong liposomes. Tach Cur ty do bang tai thim
tich, sau do6 dinh lugng Cur trong liposomes con lai
trong tai, so sanh véi lwong Cur ban dau (toan phan) dé

tinh hiéu suit liposomes hoa theo cong thic 1.

(Qt — Qd)
Qt

Trong d6 H 1a suét liposomes hoa, Qt 1a lvong Cur

H(%) = X 100 % (1)

dugc thém vao theo 1y thuyét va Qd 1a lwong Cur duge

tham tach.

Cho 1 thé tich chinh xac ché phim vio trong tui
tham tich. Treo tai tham tich ngép trong dung dich dém
¢6 pH = 7,4. Thé tich dung dich dém gip 100 lan thé
tich ché pham trong tui. D& yén 24 gid & nhiét do tir 5
dén 10°C. Pinh luong Cur trong mdi trudng ngoai tai
thim tich bang may do quang phé UV-Vis 2450 & budc
song 427 nm. Phuong trinh duong chuan cua Cur do
& budc song 427 nm: y = 0,1566x + 0,0035 voi hé s6
tuong quan R? = 0,9994; x 1a nong d6 Cur; y 1a gié tri
OD tuong ig.

2.3.5. Tiéu chuan ddanh gid kha ndang giai phong
curcumin cua hé nano trong moi truong mo phong dich
tiéu hoa

Thi nghi¢ém danh gia kha nang giai phong Cur tir hé
nano (Lip-Cur hodc Chi-Lip-Cur) va tu dung dich Cur
dugc thyc hién theo phuwong phap mang tham tich va
st dung may thir 4§ hoa tan Agilent 708-DS (Agilent
Technologies, Malaysia) trong mdi truong moé phong
dich da day (dung dich dém c6 pH 1a 2,0) va moi truong
md phong dich rudt (dung dich dém co6 pH 1a 7.4) ¢
37°C [8]. Ldy 2 mL cua mdi mau (Lip-Cur hoic Chi-
Lip-Cur) dugc tron v6i 2 mL ctia mdi moi trudong mo
phong dich tiéu hoa (da day hay pH = 2,0 hoac rudt hay
pH = 6,8) dugc dat trong tiii tham tich Spectrumlab/
Por 4, MWCO: 12-14 kD (Spectrum Labs, M¥), tai
nay duoc budc kinh va dat vao 900 mL moi truong
mo phong dich ti€u hoad twong Ung, gitt ¢ nhiét do
37 + 0,5°C véi tée d6 khudy cua 100 vong/phut. Sau
cac khoang thoi gian 0,5 gio, 1 gid, 2 gid, 4 gio, 6 gio,

8 gio, 12 gio, 24 gio, tién hanh rat miu dé do mat do
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quang phd cia cac miu dé. S6 luong miu dwoc rit ra
sau mdi khoang thoi gian 1a 5 mL va dwoc bd sung lai
5 mL dung dich dém tuong tmg. Tt ca cac thi nghiém
dugc thyc hién 3 1an dé tinh toan ly gié tri trung binh.

Ty 1¢ giai phong Cur dugc tinh theo cong thirc 2.

Vit Sio L CixVy

C
R(%) = x 100% (2)

m

Trong cong thirc (2): R 1a ty 1¢ giai phong Cur; Ct
1a ndng do cua dung dich Cur trong dung dich tai thoi
diém t; V1 1a thé tich cua dung dich dém tai cac gia tri
pH khac nhau; n 1a s6 lwong mau lay ra tir dung dich
giai phong; V2 1a thé tich dung dich dém thém vao; m

1a khéi lugng thube nap vao cac hé nano.
2.4. Xie Iy 6 liéu
Céc sb liéu duoc phan tich xur 1y thong qua phan

mém Microsoft Excel 2016 va dugc biéu dién duéi

dang “s6 trung binh + do léch chuan” (£ SD). Nhiing

khac biét dugc coi 1a co y nghia thong ké khi gia tri p
nho6 hon 0,05. Mdi cong thirc do lap lai it nhét 3 lan.

3. Két qua va ban luin

3.1. Bao ché hé nanoliposomes din curcumin

khong boc va co boc chitosan

Hé nanoliposomes dan Cur (Lip-Cur) va hé
nanoliposomes dan Cur boc chitosan (Chi-Lip-Cur) dugc
bao ché va danh gia theo phuong phép néu trong muc 2.2
v6i két qua dugc trinh bay ¢ Bang 3.1. Két qué cho théy,
Lip-Cur thu duoc ¢ kich thude nho (210 nm), phan bd
kha dong déu (chi sb PDI < 0,25) va hiéu suit liposomes
hoa kha cao (75,3%). Khi boc hé Lip-Cur véi chitosan
co néng d6 0,1% thi c6 sy dao nguoc dién thé zeta tir
-42,5 (¢ Lip-Cur) thanh 35,1 (¢ Chi- Lip-Cur) va hiéu
suat liposomes ting nhe (85,6% & Chi-Lip-Cur). Két qua
nghién ctru ndy ciing phit hop véi mot sd nghién ctru khac
da duogc cong bd [4, 6, 8]. Chitosan c6 thé phu (boc) 1én
bé mit cua liposomes thong qua cac twong tac cua luc
Van der Waals, lién két hydro va Iyc day tinh dién [6, 8].

Bing 3.1. Pic tinh ciia h¢ nanoliposomes din curcumin khong boc va ¢é boc chitosan
v6i ndng dd 0,1% (£ SD, n =3)

Cong thire KTTP (nm) PDI Zeta (mV) Hiéu sudt (%)
Lip-Cur 210,0+2,7 0,19+ 0,03 425+2,7 753+1,9
0,1% Chi-Lip-Cur 252,5+ 4,6 0,21 £ 0,04 351431 85,6424

3.2. Danh gia kha nang gidi phong curcumin ctia hé nano trong moi truong mé phong dich da day

Ty 1€ curcumin giai phong dung dich Cur, Lip-Cur, Chi-Lip-Cur trong moi truong mo phong dich da day
(pH = 2,0) duoc trinh bay trén Hinh 3.1 cho thiy tdc d giai phong curcumin nhanh tir dung dich Cur, Lip-Cur,
Chi-Lip-Cur trong 30 phut dau tién, dat 32-69% (32% tir Chi-Lip-Cur; 39% tir Lip-Cur; 69% tir dung dich Cur).
Cur giai phong kéo dai dén 6 gio & Lip-Cur va dat 83%; trong khi Cur giai phong kéo dai dén 12 gi & Chi-Lip-
Cur va dat 79%. Ddng thoi két qua con thdy kha niang giai phong Cur cta Chi-Lip-Cur chdm va kéo dai hon so
v6i Lip-Cur.

Ty I¢ giai phéng duge chat (%)

T T T T T T T T T T T T d
) 2 4 6 8 10 12 14 16 18 20 22 24 28

Thoi gian (git)

Hinh 3.1. Ty 1€ curcumin gidi phéng tir hé nano trong moéi truong moé phong dich da day
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3.3. Danh gid khd nang gidi phong curcumin ciia

hé nano trong moi truwong moé phong dich rugt

Ty 1€ curcumin giai phong dung dich Cur, Lip-Cur,
Chi-Lip-Cur trong méi truong mo phong dich rudt (pH
= 6,8) duoc trinh bay trén Hinh 3.2 cho thiy toc do giai
phong curcumin nhanh tr dung dich Cur, Lip-Cur, Chi-
Lip-Cur trong 30 phut dau tién, dat 42-71% (42% tir Chi-
Lip-Cur; 53% tur Lip-Cur; 71% tir dung dich Cur). Cur
giai phong kéo dai dén 6 gio & Lip-Cur va dat 90%; trong
khi Cur giai phong kéo dai dén 12 gio' ¢ Chi-Lip-Cur va
dat 84%. Dong thoi két qua con thay kha ning giai phong
Cur cua Chi-Lip-Cur chdm va kéo dai hon so véi Lip-Cur.

T§ I¢ gidi phéng duge chit (%)

0 2 4 6 8 10 12 1 16 18 20 22 24 2
Thi gian (gii)
Hinh 3.2. Ty 1€ curcumin gidi phéng tir hé nano trong
méi treong mé phong dich rudt
3.4. Danh gia khd nang gidi phong curcumin ciia

hé nano trong moi truwong moé phong dich tiéu hod

Ty 1€ curcumin giai phong tir Lip-Cur (Hinh 3.3)
hoac Chi-Lip-Cur (Hinh 3.4) trong cac moi truong pH
khéc nhau (pH = 2,0 va 6,8) cho thay tdc d6 giai phong
Cur nhanh trong 30 phiit dau tién tir Lip-Cur dat 39%
(pH = 2,0) va 53% (pH = 6,8) hodc tir hodc Chi-Lip-
Cur dat 32% (pH = 2,0) va 42% (pH = 6,8). Cur giai
phong kéo dai d&én 6 gio ¢ Lip-Cur va dat 83% (pH =
2,0), 90% (pH = 6,8); trong khi Cur giai phong kéo dai
dén 12 gio & Chi-Lip-Cur va dat 79% (pH = 2,0), 84%
(pH = 6,8). Pong thoi két qua ciing thdy kha ning giai
phong Cur ctia Chi-Lip-Cur cham va kéo dai hon so véi
Lip-Cur trong cac moi truong pH khéac nhau.

100

90 -
80
704
60 o
50 <

40

30

Ty ¢ gidi phong duoc chat (%)

20+

T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Thei gian (git)

Hinh 3.3. Ty 1€ curcumin gidi phong tir Lip-Cur trong
cac méi trwong pH khac nhau
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= pi=20
——pH=68

Ty I¢ gidi phéng duge chit (%)

T T T T T T T T T T T T 1
0 2 4 8 8 10 12 14 16 18 20 22 24 26

Thoi gian (giv)
Hinh 3.4. Ty 1€ curcumin giai phong tir Chi-Lip-Cur
trong cac méi truwong pH khac nhau

4. Két luén

Hé nanoliposomes boc chitosan dan curcumin duogc
bao ché bang phuong phap hydrat hoa film mong va
danh gid dugc kha nang gidi phéng curcumin cua h¢
nano trong moi truong mo phong dich ti€u hod md
phong. Lip-Cur va Chi-Lip-Cur boc 0,1% chitosan
duoc bao ché déu co dang hinh cu, KTTP nho hon 260
nm, PDI nh6 hon 0,25, hiéu suat liposomes hoa kha
cao (trén 75%). Cur giai phong nhanh tir cac hé nano
dan Cur trong 30 phut ddu, sau d6 cham dan. Cur giai
phong tir Lip-Cur kéo dai 6 gid, 6 Chi-Lip-Cur kéo dai
dén 12 gio. Chi-Lip-Cur c6 kha ning giai phong Cur
cham hon cua Lip-Cur. Cur giai phong tir Lip-Cur hodc
tir Chi-Lip-Cur dat gi4 tri cao nhat & pH = 6,8 va thap
nhit & pH =2,0. Két qua cho thay Chi-Lip-Cur di dugc
bao ché thanh cong dé tao ra mot hé thong phan phéi

Cur giai phong kéo dai dung cho dudng udng.
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