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SUMMARY

SYNTHESIS OF a-MANGOSTIN - LOADED - LIPOSOMES FOR APPLICATION
IN CANCER TREATMENT

a-Mangostin is a product that is isolated from the mangosteen with diverse biological activities,
including cytotoxicity against cancer cells. However, the drawback of this compound is its high
cytotoxicity and poor solubility in water. In this study, a-mangostin-loaded liposomes are prepared to
improve water solubility and reduce the side effects of a-mangostin in cancer treatment. The liposomal
membrane consisted of soybean lecithin (Lec) and Cholesterol (Chol), at a molar ratio of 8/1.
Experimental results show that liposomes fabricated in this way had a mean size of 115.5 nm, and a
polydispersity index (PDI) of 0.122. The encapsulation efficiency of a-mangostin in liposomes is 50.3
%. Further, a-mangostin-loaded liposomes show lower cell viability than free a-mangostin. This

formulation has expected the potential to be developed into an improved drug delivery system for o-

mangostin.
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1. MO PAU

Mangosteen (qua mang cut) 1a mot loai trai cay
kha phd bién & khu vyc chau A, nbi tiéng véi
huong vi nhiét déi dac trung. Miang cut tu lau
cling da duoc sir dung trong y hoc véi nhiéu
cong dung khac nhau nhu hd tro diéu tri chin
thuong, nhiém trung da va dau bung [1]. o-
Mangostin (a-MG), mét hoat chat c6 mau vang
duogc phan 1ap tir qua mang cut 1an dau tién vao
nim 1855, dugc biét dén 1a mot trong nhitng
xanthone chinh chiét xudt tir vé qua, cd hoat
tinh sinh hoc cao nhu kha niang chéng viém
[2], chéng oxi hoa [3] va tiéu diét t& bao ung
thu [4]. Nhiéu nghién ctru di chi ra, a-MG ¢6
kha nang gay tc ché cac hoat dong hinh thanh
khdi u ctia nhiéu loai t& bao HT-29 (rudt két),
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MCF-7 (v0), AsPC-1 va Capan-2 (tuyén tuy)
[5-7]. Hoat tinh trc ché cta n6 cao hon mét sb
hoat chét duoc biét dén trude day nhu C75,
EGCG va curcumin [8].

Tuy nhién, viéc sit dung a-MG ciing c6 hai han
ché 16n 1am anh huong téi kha ning ing dung
trong diéu tri bénh. Thir nhét, tinh tan trong
nudce ctia hop chat nay kém (2,03 x 10 mg/L)
[9]. Do mdi truong ndi va ngoai bao phan 16n
la nudc, cho nén viée st dung o-MG 6 dang tu
nhién trong diéu tri cho hiéu qua thip [10].
Tht hai, hoat tinh gy ddc manh cua a-MG co
thé anh huong t6i cac té bao lanh, gay doc tinh
khi sir dung [11]. Chinh vi vay, viéc (rng dung
0-MG trong diéu tri ung thu van con nhiéu han
ché. Pé giai quyét van dé nay, liposome c6 thé



duoc coi la giai phap c6 kha niang khéc phuc
nhitng han ché nay ctia 0-MG.

Liposome 1a mot cau tric dang tai gdm mot
hodc nhidu 16p mang kép phospholipid bao
xung quanh cac khoang chtra nudc. Viéc s
dung liposome c¢6 nhiéu uu diém vuot trdi nhu
tinh twong thich sinh hoc cao va sinh kha dung
t6t [12]. Hon nita, thanh phin mang cia
liposome con c6 thé dugc thay d6i dé kiém
soat qua trinh van chuyén ciing nhu kiém soét
giai phong cac phan tir thude [13,14]. Hién tai,
nhiéu loai thudc dang liposome dd dugc cho
phép boi Cuc quan 1y Thyc pham va Duoc
phim Hoa Ky (FDA), vi du nhu Myocet (ung
thu vi), Doxil (Uung thur tr cung),va Marqibo
(bénh bach cau ting lympho bao cip tinh) [15,
16].

Trong nghién ciru nay, chung t6i da tién hanh
bao ché hé phan tan liposome tir Lecithin dau
nanh (Lec) va Cholesterol (Chol). Hop chét a-
MG duoc phan lap tir vo ciia qua mang cut.
Mot s6 dic diém cua liposome chira a-MG nhu
kich thudc, chi sé phian bd (polydispersity
index - PDI) ciing nhu lidu suét liposome hoa
cua o-MG dugc nghién ctru. Sau d6, hé phan
tan liposome chta a-MG dugc thu nghiém
hoat tinh trén té bao A549 dé danh gia hiéu qua
clia giai phap trong diéu tri bénh cua a-MG.

2. THUC NGHIEM

2.1. Nguyén vat liéu

Lecithin dau nanh (Lec) duogc tach chiét tir hat
dau nanh va Cholesterol (Chol) dugc mua cua
hdng Sigma Aldrich (Hoa Ky). Mang
polycarbonate kich thudc 16 100 nm dugce cung
cép boi Avanti® Polar Lipids (Alabaster, US).
a-MG dugc phan lap tr vé mang cut trong
phong thi nghiém. Ngoai ra, mot sd hoa chat
khac nhu chloroform dugc dat mua tir cong ty
Chemsol (Viét Nam), methanol ciua Merck
(Birc), nude cit tir may cit nude hai lan cia
hang Sartorius (Ptc), mang thim tach kich
thude 16 14.000 Da cua hang Sigma Aldrich
(Hoa Ky). Té bao ung thu phdi (A549) cia
American Type Culture Collection, (Manassas,
VA, USA), Ethyl acetate (EtOAc), n-Hexan,
Methanol (MeOH), Chloroform (CHCL3),
Dulbecco's Modified Eagle Medium (DMEM),
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Fetal Bovine Serum (FBS) va Penicillin-
Streptomycin (PS) dugc mua ctia Sigma-
Aldrich (St. Louis, Missouri, USA).

2.2. Phuong phap nghién ctru

2.2.1. Chiét va phén lgp a-MG tir vé ming cut
Vo6 ming cut dugc thu thap rdi siy kho va
nghién thanh 1 kg bot min truéc khi ngam
trong dung dich ethanol (2L x 3 lan) ¢ nhiét do
phong trong 3 ngay. Hon hop dung dich thu
dugc loc va lam kho dudi ap sudt thip thu
dugc phan cin c6 mau ndu sim khdi luong
khoang 154,3 g. Sau khi dugc hoa tan vao
nude cat, hdn hop duoc chiét bang n - hexan (2
lan x 250 mL) va ethyl acetate (EtOAC) (4 lan
x 250 mL). Dich chiét n -hexan va EtOAc
dugc hip phu va chay sic ky cot voi hdn hop
dung moi n - hexan/EtOAc (ty 1¢ thé tich tir
10:0 dén 2:1). Sic ky cot dugc st dung dé
phan doan va tinh ché a-MG va cic dan xuat
ctia n6 bang cach sir dung cot thiy tinh (duong
kinh 2 cm; chiéu dai 30 cm) chua day silica gel
¢O kich thudc 230-400 mesh va thu duoc 4
phan doan chiét (E1 - E4). Phan E3 (38,5 Q)
dugc két tinh lai va thu 1ay a-mangostin (2,2 g)
va 2 phan (E-3.2 va E-3.3). Phan doan E-3.2
(4,26 g) tiép tuc duoc chay sic ky véi hdn hop
dung mdi n - hexan/EtOAC (ty 18 thé tich 3:1),
thu dugc 4,26 g a-MG. Tuong tu voi phan
doan E-3.3 chay sic ky cot voi hdn hop dung
mdi n - hexan/axeton (5:1) thu duoc a-
mangostin (7,15 g). Ciu trac hoa hoc cua a-
mangostin san phdm dugc xac dinh bang phd
cong huong tir hat nhan. Hiéu suat phan 1ap a-
mangostin dugc tinh theo cong thirc nhu sau:

Hléll suét — khailrong o —MC thu E‘I.II‘I_TE' x 100%
Khoi lveng vo kho ban diu

2.2.2. Bio ché h¢ phén tin liposome chira a-
MG

Hdn hop gdom 1 mL Lec va Chol (véi ty 1& s6
mol twong ung la 1:1; 4:1; 8:1; va 16:1) va 100
pL a-MG 0,003 M dugc chuin bi trong mot
dng eppendorf 1,5 mL. Lic déu trong 60 gidy
dé tron déu cac thanh phan v6i nhau. Hon hop
sau d6 dugc chuyén sang mot binh cau 100
mL, va ¢6 quay dé tir tir loai bo dung moi
(nhiét do bé 30°C, ap suét binh 600 mbar, tdc
d6 quay 2). Mot 16p mang méng gém Lec,
Chol, va a-MG hinh thanh ¢ day binh. B6 sung



4 mL nudc cit va siéu 4m trong bé (40°C, 2
phat) dé béc 16p mang mong khoi day binh.
Két qua thu dugc huyén phu duc, trong d6 co
chira liposome mang a-MG va o-MG ty do. Dé
loai bo a-MG tu do trong hdn hop, huyén phu
liposome thd dugc thim tach. Liposome dugc
chuyén tir binh cdu sang mang thdm tich
14000 Dalton (20 cm x 10 cm) bit kin hai dau
va dé trong cdc thuy tinh dung tich 2L. Thé
tich nudc cat dugc dung 1a 1 L. QuA trinh thdm
tach kéo dai 24 gid, va nude duge thay mdi 2
gio. Bé giam do da phén tan va dua liposome
vé mot kich thudc chung, hdn hop duge dun ép
qua mang polycarbonate 100 nm. Sau khi dun
ép xong, cac mau duogc chuyén sang luu giir
trong cac 6ng eppendorf va dé ¢ nhiét do
phong (25°C). Ngoai ra, liposome tring dugc
thuc hién quy trinh twong tu nhu trén chi khac
1a thay dung dich chira 0-MG bang dung dich
dém phosphate.

2.2.3. Xdc dinh higu sudt liposome héa

Pé x4c dinh hiéu suét liposome héa, miu
liposome dugc chuyén sang mot binh cau 100
mL va cb quay (nhiét 6 bé nudc 45°C, ap suét
binh 0 mBar, toc d6 quay 3) cho toi khi tit ca
nudc di duoc loai bo khéi mau. Lép mang
lipid - 0-MG con lai ¢ day binh dugc hoa tan
trong 3 mL hé dung méi MeOH/CHCl; (3/1;
V/V) VA siéu 4m trong bé (2 phit, 45°C) dé pha
hiy cac liposome va giai phong o-MG chira
bén trong. Sau do, 100 pL dung dich trén dugc
chuyén vao mot lo thity tinh 5 mL, bd sung
thém 2900 uL MeOH/CHCl; (3/1; viv), va lic
déu 30 gidy. Dung dich dugc chuyén tir lo sang
mot cuvette thiy tinh 3 mL, va d9 hép thu
duoc do & 243 nm, véi cuvette chuin chta 3
mL MeOH/CHCIs (3/1; v/v). Tir gi tri d6 hép
thu quang c6 thé tinh dwoc ndéng d6 a-MG
trong mau bang phuong trinh duong chuan. Tir
gi4 tri ndng d6 0-MG trong miu va gia tri ndng
dd0 o-MG ban dau, tinh duoc hi¢u suét
liposome héa.

2.2.4. Nghién ciru dp én dinh ciia hé¢ phéin
tan liposome chira a-MG

Céc liposome chtra a-MG dugc bao quan va
theo doi kich thudc hat cling nhu d§ phan tan
cta kich thude hat sau 1 ngay, 4 ngay, 7 ngay
va 10 ngay bang ky thudt tan xa anh sang dong
trén may Horiba SZ-100 ¢ 25°C. Kha nang giai
phong cua a-MG tir cac liposome trong moi
truong pH 5,5 va 7,4 duoc khao sat béng
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phuong phap tham tach. Céac liposome chira a-
MG dugc dit vao ti tham tach co trong lugng
phéan tir 1a 14 000 Da. Hé dugc dat trong dung
dich dém c6 pH 5,5 va 7,4 ¢o bd sung 0,5%
Tween 80 roi khudy véi toc do 100 vong/phut
& 37°C. Sau cic khoang thoi gian cu thé, 1 mL
hén hop duge rit ra va thay thé bang cing mot
thé tich dém moi. Cac méau duogc phan tich
bang méay quang phd dé tinh lwong tich lity cua
0-MG duoc giai phong. Két qua thu duogc 1a
gia trj trung binh ciia 3 1an lap lai.

2.25. Thir nghiém hoat tinh hé phdn tin
liposome chira a-MG

Té bao ung thu phdi (A549) dugc nudi cdy
trong méi truong DMEM c6 b6 sung FBS 10%
va PS 1%. Té bao dwoc nudi trong ti 4m &
37°C véi ndng do CO; duy tri & 5%. Do doc
tinh cia o-mangostin, liposome chta o-
mangostin dugc danh gia bang khao nghiém
MTT  ((3-(4,5-dimethyl-2-  thiazolyl)-2,5-
diphenyl-2H-tetrazolium bromide)). Cu thé,
cac té bao dugc gieo v6i nong do 2 x 104 té
bao trén mdi giéng cua dia 96 giéng va duoc
b6 sung 100 uL mdi truong nudi cdy. Sau 24
gio dung dich a-mangostin, liposome chira a-
mangostin va nhoém ddi ching c¢6 ndng do tir 0
dén 20 uM lan luot duge thém vao dia nudi
cdy va u trong 24 gid. Sau d6, mdi trudng
trong mdi giéng da dugc loai bo va bd sung
vao 50 pL dung dich thudc tht MTT 1,0
mg/mL. Té bao dugc u tiép trong 2 gir & 37°C
trude khi doc két qua trén hé théng DTX 880 -
Backman Coulter (Hoa Ky).

3. KET QUA VA KHAO LUAN

3.1. Chiét xuit a-MG tir vé ming cut
o-Mangostin dugc phan lap tir chiét xuét
EtOAc nhu mét loai bt vo dinh hinh mau
vang voi diém néng chay 180-181°C (1y thuyét
181,6-182,6°C) [17]. Tir phd *H NMR & hinh
1, mot dinh don & vi tri 6 = 13,80 (1-OH) cho
thdy su hién dién cia moét nhém hydroxyl
trong phan tr. Hai tin hiéu mic don tai & =
6,25 va & = 6,80 dac trung cho hai proton thom
cd 1ap o cac vi tri C-4 va C-5. Trong khi do,
hai dinh tin hiéu d6i & 6 = 3,46 (J = 7,5 Hz) va
0 =4,10 (J =7,3 Hz) dugc cho 1a ciia cac nhém
methylene benzylic & C-11 va C-16. Mot dinh
0 0 = 5,26 tich hop voi hai proton 1a do cac
proton vinylic & C-12 va C-17. Ngoai ra, bon
tin hi¢u & mac 1,71; 1,82; 1,84 va 1,68 1a cta
H-14, H-15, H-19 va H-20. Tir két qua so sanh



& bang 1 c6 thé thiy rang hop chit thu dugc co
céc tin hi¢u quang phd twong dong véi tin higu
thu dugc & phd 'H NMR cua a-MG duoc béo
céo trong nghién ciru cua Vivi va cdng sy [18].
Tong luong o-mangostin tir 1 kg pericarp kho
ctia G. mangostana duogc tinh 1a 18,62 g, dé thu
duogc 1,86% véi pericarp kho hodc 0,38% vai
trai cy tuoi.

Bdng 1. Cdc tin hiéu phé *H NMR ctia hop
chdt dwoc phdn ldp tir vé mdng cut trong
nghién ciru ndy va a-mangostin tir nghién ciru
déi ching

Vi tri Hop chat a-mangostin [18]
1 1380,s 13,80, s (OH)
3 6,13, s (OH) 6,12, br (OH)
4 6,25, s 6,27, s
4a - -
5 6,80, s 6,81, s
6  6.30,s(OH) 6,27, s (OH)
7 - -
8 - -
11 3,46, d (J=7.5 Hz) 3,45, d (J=7,3 H2)
12 526,t(J=7.0 Hz) 5,25, t(J=7,3 Hz)
14 1,71,s 1,75,s
15 1,82,s 1,81,s
16 4,10, d (J=7,3 Hz) 4,07,d (J=7,0 Hz)
17 526,t(J=7Hz) 5,28, t(J=7,3 Hz)
19 1,84,s 1,82, s
20 1,68,s 1,67,s
3-OMe - -
7-OMe 3,81,s 3,79, s
g
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3.2. H¢ phén tan liposome chira a-MG

Cac liposome chira a-MG thu duoc sau khi bao
ché c6 kich thuée 1a 110,7 nm, 101,6 nm,
115,5 nm va 118,0 nm lan luot ung voi cac ty
1€ Lec/Chol la 1/1, 4/1, 8/1 va 16/1. P phan
tan cta cac mau nay lan luot 13 0,12; 0,14; 0,14
va 0,23.

Hiéu sudt liposome hoa (Encapsulation
Efficiency - EE) dugc tinh nhu sau: EE(%) =
(Fs/Fi) x 100, trong d6 Fs 1a lvgng a-MG trong
liposome sau khi thim tach (mol), va Fi la
lwong a-MG dugc dung ban dau (mol), cé dinh
dbi véi tat ca cac mau. Két qua cho thdy hiéu
suat liposome hoa ¢ lan luot cac ty 1& tuong
ung la 52,8%; 57,1%; 56,1% va 55,3%. Céac
hiéu suit nay cho thdy tiém ning s dung
liposome dé van chuyén o-MG 1a kha tot nham
giai quyét nhitng van d& han ché cua a-MG
trong diéu tri bénh, nhét 1a diéu trj ung thu.
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Hinh 2. S thay doi kich thude liposomes theo thoi gian véi cac ty 1é Lec/Chol (ty 1é mol 1/1), Lec/Chol
(ty I¢ mol 411) Lec/Chol (ty Ié mol 8/1) va Lec/Chol (ty 1é mol 16/1).
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3.3. Panh gia d 6n dinh in vitro ciia hé
phén tan liposome chiwa a-MG

b6 6n dinh liposome dugc danh gia dua trén
gi4 tri kich thudc binh quan, va hé sb da phan
tan (PDI). Phuong phéap st dung 1a tan xa anh
sang dong (DLS), thuc hién trén may Horiba
SZ-100 & 25°C. Ngay do 1 1a ngay mau duoc
chuén bi. Cac miu dugc do ¢ ngay 4,7 va 10
dé theo doi su thay doi. Két qua do dugc trinh
bay ¢ hinh 2.

Cac gia tri kich thude binh quan duge st dung
lam tiéu chi danh gia kich thudc liposome.
Mau liposome c¢6 ty 1& Lec/Chol 1a 1/1 c6 gia
tri kich thugc trung binh tuwong ddi 6n dinh.
Sau 4 ngay, kich thudc trung binh gidm nhe tur
110 nm xudng con 103,3 nm. Sau 10 ngay,
kich thudc trung binh cta mau 1a 109,7 nm.
Trong khi d6 mau liposome cé ty 1¢ Lec/Chol
16/1 cho két qua kich thudc va do phan tan
kich thudc hat kha 16n khi dugc giit trong 10
ngay. Kich thudc hat ting tr 118,0 nm Ién
132,3 nm va DPI ting tir 0,23 1én 0,27. Piéu
nay cho thidy mau liposome c6 ty 1¢ Lec/Chol
16/1 ¢6 ham luong chat lam bén cholesterol
thip nén kém bén. Hai ty 1é Lec/Chol 1 4/1 va
8/1 cho cac liposome cé kich thudc kha én
dinh theo thoi gian. Tuy nhién, mau liposome
¢6 ty 1€ Lec/Chol 1a 8/1 dugc chon dé tiép tuc
nghién ctru Vi can mot lugng cholesterol nho
hon dé bao ché, phu hop voi kha niang giai
phong a-MG khi st dung.

Cac nghién ctru v& ung thu truée ddy cho thay,
mdi trudng xung quanh té bao ung thu c6 pH
thip hon méi trudng xung quanh té bao thuong
[19]. V6i té bao thuong, moi truong pH xung
quanh 12 7,4 va d6i v6i té bao ung thu pH dudi
6,0 1a moi truong gitip té bao ung thu phat trién
manh. Py ciing 1a mot yéu t6 dé xac dinh kha
nang lam viéc cia hé théng véan chuyén thude.
Chinh vi vay, nghién ctru cling danh gia sy giai
phong cia liposome chira a-mangostin khi
duoc luu gilt 6 cac dung dich dém c6 pH = 7,4
va 5,5. Theo hinh 3, ¢6 thé thay trong 1 gio dau
tién, & moi trudng c6 d6 pH 1a 5,5 da cho thdy
ty 1¢ giai phong o-MG cao hon so voi moi
truong pH 1a 7,4 mac du ty 1€ nay chénh léch
khong dang ké. Su khac biét nay dugc thiy 1o
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trong vong 12h véi ti 1& giai phong thude cia
mdi treong pH= 5,5 1a 35,1% va cua pH = 7,4
14 27,2 %. Sau 24 gio, kha nang giai phong a-
MG tir liposome & pH = 7,4 va 5,5 lan luot 1a
40,2 % va 56,4%. Sau d6, viéc giai phong cta
0-MG & ca hai muc pH bi cham lai va duy tri
v6i toc do on dinh trong 96 gid. Tuy nhién kha
nang giai phong thude & pH = 5,5 van dat hon
70% 16n hon so v6i & pH = 7,4. Diéu nay cho
thiy liposome lam viéc hidu qua vdi té bao ung
thu va giai phong it phan t¢ a-MG hon khi
xung quanh té bao thudng.
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Hinh 3. Két qua thir nhiém kha ndng gidi phéng
o-mangostin tir liposome chira a-mangostin trong
dung dich dém o pH 7,4 va 5,5

3.4. Thir nghiém hoat tinh

Té bao A549 da duoc sir dung dé nghién ciru
d6 doc tinh té bao thong qua xét nghiém MTT
voi thoi gian U 1a 24 gio. Cac thu nhiém tac
dung giy doc té bao cua a-MG ty do va a-MG
boc trong liposome d6i véi té bao A549 dugc
thé hién trong hinh 4. Ca 0-MG ty do va cac
liposome chira a-MG gy trc ché sy ting sinh
té bao mot cach dang ké phu thuoc vao lidu
luong stir dung.

Nhu c6 thé thiy trong hinh 4, cac liposome
trang khong gay doc té bao mot cach rd rang
v6i hon 80% té bao sdng sot cho du ndng do
thir nghiém 1én dén 20 pM. Nguoc lai, di véi
liposome chita a-MG va a-MG tu do cé su suy
giam dang ké vé kha nang ton tai cta té bao &
cac nong do tir 1 UM dén 20 uM. O hai ndng
d6 0,1 UM va 1 UM, c6 thé thay rang kha ning
tiéu diét té bao cta a-MG tu do tot hon so véi
liposome chira a-MG. Tuy nhién tir ndng d6 2
UM, kha ning sdng sot t& bao cua liposome



chtra 0-MG thip hon so véi a-MG tu do véi
kha ning sdng sot cua t& bao tuong tng la
50,3% so v6i 56,7 %. Dbi véi a-MG tu do, & 2
nong d6 10 uM va 20 uM, kha ning sdng sot
té bao lan luot 1a 55% va 41%. Trong khi do,
kha nang nay & liposome chita a-MG chi con
32% va 27%. CO su khac biét c6 y nghia
(p<0,05) gitra a-MG tu do va liposome chira
0-MG & hai ndng d0 nay. Su suy giam khac
biét nay cho thdy, liposome chita 0-MG gilp
lam tang kha ning sir dung o-MG hiéu qua dé
tiéu diét t& bao ung thu so v6i viée str dung a-
MG dang tu do.
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Hinh 4. Kha ndng gdy déc té bao ciia a-MG tir
do, liposome trding va liposome chira a-MG
trén té bao A549 (*p<0,05)

4. KET LUAN

Bang phuong phép hydrat héa mang mong, hé
phan tan liposome chira a-MG da dugc bao ché
thanh cong, voi thanh phan mang liposome
duogc tao thanh tur ngu6n Lec va chit 1am bén
hoa Chol. Ty I¢ mol Lec/Chol dugc nghién ctru
dé xac dinh hé liposome cé kich thudc va do
on dinh tot thich hop cho kha ning mang a-
MG tng dung trong diéu trji khdi u 1 8/1. Dua
trén két qua thyc nghiém, ty 1& mol Lec/Chol
(8/1) c¢o kich thudc trung 115,5 nm, d¢ phan
tan PDI = 0,122 va 6n dinh khi luu giit ¢ nhiét
do phong trong 10 ngay. Ty 1€ liposome hoa a-
MG theo cong thirc nay dat 56,1 %. Véi thi
nghiém doc tinh trén té bao ung thu phdi A549
cho thiy liposome gitip ting hiéu qua sir dung
0-MG dé tiéu diét té bao ung thu so v6i viée st
dung a-MG dang tu do. Dya trén nhitng Kkét
qué trén, co thé thdy rang viéc mang cic phan
tor a-MG trong liposome nham giai quyét cac
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han ché cua hoat chit nhu tinh tan va doc tinh
cao 1a kha thi. Tuy nhién, can phai tiép tuc
nghién ctru t6i wu qua trinh bao ché hé
liposome chira a-MG dé nang cao hiéu suit
liposome hoéa, ting d6 dong nhat vé kich thudc
liposome, va dat dugc sy giai phong a-MG 6n
dinh nhim trién khai duoc ung dung hé
liposome chira a-mangostin trong diéu trj ung
thu thoi gian téi.
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Nghién ctru ndy dugc tai trg boi dé tai nghién
ctru co s& Vién Hoa hoc, Vién han 1am Khoa
hoc va Cong ngh¢ Viét Nam, ma )
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