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Summary 
Unilamellar liposomal vesicles of resveratrol were formed and homogenized by probe sonication 

and extrusion. In comparison, the average size of liposoms by extrusion and probe sonication were 

109.9 nm and 158.6nm, respectively; the amount of resveratrol encapsulated by the obtained liposoms 

were about 95.0 % and 94.8 %, respectively. The polydispersity indice of the liposoms by extrusion 

and probe sonication methods were lowerthan 0.05 and 0.302, respectively. TEM images also showed 

that extrusion technique provided a better approach for preparation of liposomal resveratrol in terms of 

physical morphology 

Keywords: Resveratrol, liposom. vesicle homogenization, preparation. 

Dat van de 
Mac dil resveratrol (RES) du'g'c cho la cd t i im 

nang cai thign sifc khde va phdng ngira benh man 
tinh nhu'ng tren thyc te viec sir dung resveratrol 
dang ty do gap nhieu ban c h i do RES kem on 
djnh dydi tac dpng ciia anh sang, nhiet do. RES 
ty do sau khi hap thu qua dudng udng bj chuyin 
hda nhanh va nhieu d gan lam cho sinh kha dung 
dydng uong r i t th ip . D i khac phyc cac nhuoc 
diem ciJa dang ty do, liposom khdng chi bao vg 
RES khoi tac dgng bat lai ciia moi trudng, lam 
tang do on dmh ma cdn gdp ph in cai thign sinh 
kha dung dudng udng ciia RES. K i t qua cua mgt 
so nghien ciru tru'dc da cho th i y liposom cd kich 
thudc tieu phan khoang 70- 100 nm lam tang do 
on dinh, giam ddc tinh va tang sinh kha dung cua 
RES^'^^l Vi vay, viec lam nhd va ddng nh i t hda 
kich thudc la can thi i t trong quy trinh tao liposom 
RES, De gdp phin tao dang c h i pham liposom 
RES on dinh, tang sinh kha dung dudng uong 
cho RES chimg toi thyc hien nghien ciru nay 
nham muc tieu: khao sat va lya chon quy trinh 
lam giam va ddng nhi t hda kich thudc liposom 
RES tu' hai phuong phap day qua mang, phuong 
phap sieu am cam tay va danh gia mdt sd dac 
d i im cua c h i pham duoc tao thanh. 

Nguyen lieu, thiet bj va phu'O'ng 
phap nghien CLPU 

Nguyen lieu 

Trans- Resveratrol du'oc san xui t bdi 

cdng ty DSM Nutritional Products Ltd (Tiiuy 

ST). Phosphatidylcholin dau nanh (Soy 

phosphatidylcholin- SPC) do cdng ty Avanti polar 

Lipids (My), cholesterol (choi) do Merck (Difc) 

cung c i p . Triton X- 100, diethyl ether va mgt so 

hda ch i t khac dat tieu chuan diing cho phan tich. 

Thiet bj 

Mang polycarbonat kich thu'dc lo loc 0,4 pm 

va 0,08 pm (Whatman, My). Tiii tham tich MWCO: 

12000- 14000 Da (Spectrum Labs- My). Thiet bj 

liposom extruder ckm tay (My). Thi i t bj sieu am 

c i m tay Labsonic t i n sd 30 kHz (Nhat Ban). M^y 

do quang pho Spectre UV- VIS Double, Labomed, 

Inc. (My). Kinh h i in vi dien tir truyen qua (TEM) 
JEOL 1010 (Nhat Ban). 

Phu'O'ng phap nghien cCru 

Tao tieu phan liposom resveratrol thd 

Tao liposom RES theo phyong phap b6c 

hoi pha dao, tdm tat nhy sau: Hoa tan RES. 

phospholipid va cholesterol vao diethyl ether 
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• Nghien ci>u - Ky thuat 
vdi ti lg moi RES/SPC/chol da khao sat phu hop 
nh i t Id 1/12/2.4. Bo sung them d#m PBS pH 7,4 
(137 mM NaCI; 2,6 mM KC1; 6,4 mM Na^HPO,; 
1,4 mM KHjPO^), sau do sieu am lien tuc trong 
thd'i gian 5 phut, t i n so 30 kHz de tao nhu tyong 
mjn nydc/dau. Toan bd djch duoc cat quay chan 
khdng ir 40°C, toe do quay 100 vdng/phut trong 
30 phiit. Sau khi Idp mang mong lipid dug'c tao 
thanh cat quay them 60 phut d i iam bay hoi h i t 
dung moi hOu co. Hydat hda mang mdng lipid 
b ing dem PBS pH 7,4, a 40''C, toe do quay 80 
vong/phut trong 2 gid. 

Lam nho kich thwov va dong nhat hoa 
liposom RES 

Phuang phap day qua mang: Hon djch 
liposom thd duac u am d nhigt dg 45''C tnj'dc 
khi day. O i u tien day qua mang polycarbonat 
kich thudc Id mang Ipc 400 nm, sau do day t i i p 
qua mang 80 nm. Thay doi so lan day d mdi loai 
m^ng va khao sat anh hud'ng cua so l i n day tdi 
c^c dac tinh cua liposom RES. 

Phuung phap sieu im: Hon djch liposom 
thd sau khi bao c h i b ing phuong phap boc hoi 
pha dao dug'c cho vao Ig thiiy tinh, t h i tich mau 
liposom khoang 10 ml. SCf dyng thiet bj sieu am 
cam tay Labsonic®M, tan so 30 kHz d i lam giam 
kich thudc tieu phan. Que sieu am duac dat ngap 
vdo khoang 2/3 m i u . Khao sat anh hudng cua 
nhip phat xung (lien tyc hay gian dogn) va thdi 
gian sieu am tdi kich thudc t i iu phan (KTTP), 
phan b i KTTP, higu suat liposom hda 

Tinh che liposom resveratrol 

Hut hon djch liposom sau khi lam nho va dong 
nhat hda kich thudc b ing day qua mang hoac 
sieu am cho vao tiii tham tich (12000 - 14000 
D) dup'c kgp chat hai dau. Mdi trudng tham tich 
la dgm PBS pH 7,4 cd t h i tich g i p it nh i t 100 
lan the tich djch liposom trong tiii tham tich. Tong 
thdi gian tham tich la 8 gid, cif m i i 2 gid thay 
d^m mdi mgt lan, duy tri nhigt dg 2 - 8 °C, tranh 
dnh sdng. 

Ddnh gii liposom tao thanh 

Hinh thirc 

Bing cdm quan, liposom RES sau khi tham 
tich phdi Id hon djch mdu t r ing dye, khong cd cac 
t i iu phdn kfch thyd'c Idn cd the quan sat b ing 
mdt thydng, cd the ldng sau mgt thdi gian bao 

qudn nhyng phai nhanh chdng phan tan ddng 

nh l t ira lai sau khi l ie . 

Kich thutfc tiiu phan, phan bd kich thuac tieu 

phan 

Xac djnh KTTP, phan bo KTTP bang th i i t bj 
Zetasizer ZS90 (Anh) sau khi pha loang hon djch 
200 ldn bang dung dich NaCI 0,9 % da lgc qua 
mdng Igc 0,2 pm. 

Danh gia hieu suit liposom hoa resveratrol 

Tnjoc tien, djnh luong RES trong hdn dich 
liposom tru'dc va sau khi tham tich loai RES ty do 
bang phuang phdp quang pho UV- VIS: Hda tan 
0,01 g RES trong dung dich Triton X- 100 (1%). 
Quet pho h ip thu ciia RES trong khoang budc 
sdng tif 200 nm d i n 800 nm de tim ra bydc sdng 
hap thu cyc dai ciia RES {X max = 308,5 nm). 
Khao sat mdi tuong quan giCra nong do RES vd 
mat dp quang va ddnh gia do lap lai cua phuong 
phap. Dudng chuan thu dyoc dang dudng th ing 
cd phuong trinh hdi quy tuyen tinh lay = 0,1078x 
+ 0,0198 vdi he s i tuong quan R̂  = 0,9999. K i t 
qua khdo sat do lap lai cho thay do lech chuan 
tyong doi ciia gia tri do hap thu quang la RSD 
= 0,88% < 2%. Phuong phap djnh luong RES 
bing ky thuat do quang khdng h\ anh hudng bdi 
ta duac SPC, choi, cd do lap Igi cao vd cd tinh 
tuyin tinh nen cd the ap dyng d i djnh luong RES 
va ddnh gia higu sui t liposom hda RES 

Higu sui t liposom hda (EE) duac tinh bdng ti 
lg % giu'a nong dp RES trong hon djch liposom 
sau khi t h im tich loai RES ty do vd'i nong dd 
RES trong hdn dich liposom trydc khi tham tich 
theo cdng thirc: 

CE AE 
E E % = — x100 = — xlOO 

CT AT 

Trong do: 

CE la ndng do RES trong hdn dich liposom sau 
khi thim tich loai RSV tu do (pg/ml). CT la ndng 
do RES trong hdn djch liposom truac khi thim 
tich (pg/ml). AE la do hip thu quang cua hdn dich 
liposom sau khi thim tich, AT la do hip thu quang 
cua hdn dich liposom trudc khi tham tich. 

Xi> ly so lieu 

Cac so lieu duac xif ly bdng phan mem 

Microsoft office Excel 2007 de tinh gia tn 

trung binh va do lech chuan SD, Sir dyng k i im 
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Nghien CIFU - Ky thuat 

djnh I- test de danh gia sy khac nhau giua cac 

ket qua. Sy khac bigt Id co y nghTa th ing ke khi 

p < 0,05. 

Ket qua va ban luan 

Lya chon quy tr inh giam kich thu'O'C va 

dong nhat hoa bang phycrng phdp day qua 

mang 

Liposom nhi iu Idp dug'c giam kich thudc 
vd dong nh i t hda b ing phuong phap d i y qua 
mang. Ddu tien mdu duoc d i y qua mang cd kich 
thudc Id 400 nm vd sau dd day qua mang cd kich 
thLfdc Id 80 nm 

Vdi cac mau liposom qua cac l i n d i y d mang 

400 nm, k i t qua dyp'c trinh bay a bang 1 cho 

thay kich thu'dc trung binh va chi so PDI cua 

he giam ddn theo s6 i i n day. Sau 7 l i n day PDI 

giam manh nh i t , giam td'i 50 % (tir 0,535 xuing 

cdn 0,256). Cdc ldn day tiep theo PDI giam trung 

binh 20- 30 %, PDI giam rd ret d lan day thip 9 

vd t h i p nhdt a l i n day thif 13. S i lyong pic vd tJ 

lg phdn tram theo t h i tich cua cdc tieu phan kfch 

thudc Id'n hang nghin nm giam, ty lg phin tram 

theo the tich cua cac tieu phan kfch thudc nho 

tang len qua cac l i n day vd den ldn day thy 13 

thu duac he phdn tan vdi 1 pic. Do vay, lya chon 

s6 l i n day qua mdng 400 nm la 13 l i n cho cac 

nghien ciru t i i p theo. 

Bang 1 

So lan day 

0 

7 

9 

11 

13 

Cac thong 

PDI 

0,535 

0,256 

0,197 

0,197 

0,140 

s6 danh gia tiiu phan liposom sau khi 6ky qua mang 

KTTP trung binh 
cua he (d.nm) 

970,9 

259,9 

251,9 

246,9 

224,4 

Pic 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 
1 
2 
3 

KTTP trung binh 
moi pic (d.nm) 

1000 

143,86 

5502 

150,72 

364,80 

4456 

95,40 

373,60 

0 

134,02 

414,20 

0 
248 
0 
0 

400 nm 

% 
theo the tich 

37,1 
2,6 

60,3 

7,8 

15,3 

76,9 

27,5 

72,5 

0 

32,6 

67,4 

0 
100 
0 
0 

Do rong pic 
(d.nm) 

269 

31,88 

620,80 

29,12 

164,50 

1115,60 

26,78 

165.64 

0 

36,80 

180,18 

0 
102,28 

0 
0 

Ti§p theo, m l u liposom sau khi day 13 l l n day khac nhau (Jem tham tich loai RES tir do, sau 

qua mang co kich thyoc 18 loc 400 nm du'O'C day 36 danh gia anh hu'dng cua s6 lan day toi kich 

t,8p qua mang 80 nm, khao sat s6 l l n d l y khac ' ' ' " ' * '= ' .P^^" ^ ^TTP va hieu su i t liposom hoa. 
, ,- -, r. ... .^ .,- .'. ' ~ , • - Ket qua cac thong so danh gia liposom dygc the 

nhau '5 , 7, 9, 11, 13, 15 lan. Lay mau d so lan hien d bang 2. 

Bang 2: Cac thdng s6 danh gia tiiu phan liposom sau khi diy qua mang 80 nm 

So lan day 

5 
7 
9 
11 
13 
15 

PDI 

0.111 
0.096 
0.080 
0.062 
0.054 
0.043 

KTTP trung binh 
cua he (d.nm) 

127.0 
117,9 
113,2 
112,9 
110,8 
109,9 

KTTP trung binh 
mSi pic (d.nm) 

112.40 
106.50 
102.06 
101.50 
100.94 
100,46 

% 
theo the tich 

100 
100 
100 
100 
100 
100 

Do rong pic 
d.nm) 

44.63 
33.58 
30.64 
30,10 
27,78 
26,82 

Hi^u suat 
(•/•) 

95,10 
94,80 
95,18 
95,04 
94,93 
95,06 
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• Nghien ciju - Ky thuat 
K i t qua 6 bang 2 cho th i y PDI cua he thu 

dygrc sau cac l i n day qua mang 80 nm giam dan 
v i 0. T y sau lan day thir 9 kich thydc trung binh 
cua he giam khong dang ke. tuy nhien PDI giam 
thap nhat sau 15 ldn day. Hieu su i t liposom hda 
cue cac mau liposom RES thu duac d s i ldn 
d i y khac nhau khdng chenh lech nhieu (khoang 
95%). Kich thydc t i iu phdn giam dan theo sy 
tang so l i n day qua mang, sau lan day thu 15 
kich thydc liposom thap nh i t la 109,9 nm. Do 
vgy, chpn so lan d i y qua mdng 80 nm Id 15 l in 
cho cac nghien ciru tiep theo. 

Khao sat anh hu'O'ng cua dieu kien sieu am 
td'i cac ddc t inh cua l iposom 

L i y cac mdu liposom sau cac khoang thdi 
gian sieu dm khac nhau vdi t i n sd sieu am lien 
tuc hay gian doan (nhip phat xung 0,6 s) T i in 
hanh ddnh gia kich thudc, phdn bd KTTP vd hieu 
sudt liposom hda RES, k i t qua dugc trinh bay d 
bang 3. Thdi gian sieu am cang dai kich thudc 
trung binh va PDI cang giam, he tro nen ddng 
nhat hon (it pic hon va/ hoac pic ggn han). Mat 
khac, vdi cung thdi gian sieu dm thi sieu dm lien 
tyc tao ra he liposom cd kich thudc va PDI nhd 
hon so vdi sieu am ngat quang. Trong phuong 
phap sieu am cam tay cac t i iu phan d cang gan 
que sieu dm cang chju tdc dgng lyc sieu am vdi 
cydng dp ldn hon, do dd cac tieu phan duac lam 
nhd vdi mirc dp khac nhau. Vi vgy he liposom 
thu dugc cd khoang phdn bo kich thydc rdng 

Bang 3: Anh huang cua diiu kien sieu am tai 

(bang 3). Trong nghien ciru trudc dd, Isailovic vd 
cgng sy'^'da t i in hanh tao liposom RES tho bdng 
phuang phdp hydrat hda mang phim, sau do 
cung diing ky thudt sieu am c i m tay (sieu am lien 
tuc trong thdi gian 6 phiit), k i t qua cho PDI bdng 
0,47, phu hgp vdi k i t qua nghien ciru nay. Trong 
khi do, kich thudc trung binh ciia he liposom 
trong nghien ciru ciia Isailovic cao hon nghien 
cLfu ciia chung tdi (290 nm so vdi 158,6 nm sau 
sieu am hen tyc). Cd t h i do Isailovic va cgng sy 
cd sif dung mot ti le choi kha cao. Sy cd mat ciia 
choi trong thanh ph in mang phospholipid cd xu 
hudng lam tang kich thud'c trung binh cua he 
liposomi^i. Bdng 3 cung cho th i y thdi gian sieu 
am cang dai higu su i t liposom hda cdng gidm. 
Vdi ciing thdi gian sieu am thi sieu am lien tyc 
cd hieu su i t liposom hda th ip hon sieu am gian 
doan. Sieu am c i m tay dua mdt nang lugng ldn 
vao m l u , luc phan cat Idn cd t h i lam nift vd 
liposom va lam tang nhigt dp m l u sieu am, dac 
biet la khi sieu am lien tuc. Neu khong k i im scat 
t i t , nhigt do cd the tang tren nhigt dp chuyin pha 
ciia SPC. Hau qua Id Idp mang lipid kep d trang 
thai tinh t h i Idng, kha nang lu'u giCf RES kem di 
va RES cd the bj lyc sieu dm day ra khdi mang 
lam giam higu sui t liposom hda. D i iu nay cd t h i 
giai thich cho hien tugng giam hieu sui t liposom 
hda RES khi tang thdi gian sieu am va thay doi 
nhip phat xung. 

KTTP, phan bd KTTP, hieu suit liposom hda RES 

Bieu iti^n 

Ctiija st^u am 

Sieu am lien tyc 3 phut 

Sieu am hen tgc 5 ptiut 

Sifiu am gi^n doan nhip 

Sigu am gi^n doan nhip 

Siau am gian doan nhip 
phat xung 0.6 s 7 phut 

Siau am gian doan nhjp 

PDI 

0.535 

0.31 

0.302 

0,492 

0.447 

0.422 

0.396 

KTTP trung binh 
cija he (d.nm) 

970.9 

1834 

158,6 

257.4 

219,6 

212.8 

193.82 

Pic 

1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
? 
3 
1 
? 
3 
1 
2 
3 
1 
2 
3 

KTTP trung binh 
mdi pic (d.nm) 

1000 
143,86 
5502 
82.22 
524.6 
5046 
70.08 
385,6 

0 
159,5 
1375.6 
5294 
35.3 

132.06 
2968 

193.96 
3482 
40,56 
84,56 
439.4 
4892 

% theo the 
tich 
37.1 
2.6 

60.3 
60.7 
19.1 
20.2 
87.2 
12.8 
0 

16.3 
30.6 
53.1 
5.9 

28.2 
65.8 
13.8 
63.6 
22.6 
324 
9,2 
584 

£)d rong pic 
(d.nm) 

269 
31.88 
620.8 
42.7 
264.4 
829.4 
40.38 
144.1 

0 
60.38 
449.4 
708 
5.97 
94.9 
1549 

125.16 
1247 
10.30 
41.84 
187.98 
904 

Hieu suat 
liposom hoa (%) 

92.20 

90.03 

95.10 

94,80 

93,79 

92.90 
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• Nghien cipu - Ky thuat 
Nhu' vay, khi sieu am lien tuc kich thudc va PDI 

giam nhi iu han sieu dm gian doan tuy nhien hieu 

suat liposom hda lai th ip hon. Vdi sieu am gidn 

doan mac dii he liposom sau sieu am 10 phut cd 

PDI giam nhi iu nhat (0,396 so vdi 0,535 tru'dc khi 

sieu dm) tuy nhien higu su i t liposom hda lai thdp 

nhit . Do dd, de dam bao hieu su i t liposom, chung 

tdi lya chon d i iu kign sieu am gian doan nhjp phat 

xung 0,6 s trong thdi gian 5 phut. 

So sdnh 2 phu'ang phap giam kich thyd'c 

tieu phan: day qua mang va sieu am cam tay 

Trong nghien curu ndy da so sanh ket qua cua 
phu'ang phap day qua mang va phyong phap 
sieu am c i m tay. D i i u kien sieu am thich hg-p 
nh i t la phdt 5 phut vdi nhjp phat xung 0,6 giay 
Liposom duoc tao b l n g phyong phap bic hoi 
pha dao va dygc tam nho kich thudc tieu phan 
theo mgt trong hai phuong phap sieu am cam 
tay hodc day qua mdng (day l i n lugt 13 lan qua 
mang 400 nm va 15 l i n qua mang 80 nm). Danh 
gia liposom tao thdnh v i KTTP, phan bo KTTP, 
hieu su i t liposom hda va hinh thai liposom. Kit 
qua the hign d bang 4. 

Bang 4: Kich thucrc tieu phan trung binh, chi sd da phan tan va hieu suat cua he liposom ddng nhat 
hda theo hai phuang phap: diy qua mang va sieu am diu do 

Phwong phap Kich thie&c tieu phan trung binh 
theo du<yng kinh 

Chi so da phan tan (PDI) Hieu suit % 

Bay qua mang 

Bang 4 cho th i y he liposom tao thanh theo nhi iu l i n , tire la he ddng nhat hon so vdi phuang 
hai phuong phap sieu am va d i y qua mang cd phap sieu am. 

higu su i t g i n tuong ty nhau. Tuy nhien phuang ganh gia hinh thai liposom tao thdnh b§ng 

phdp day qua mang cho t i iu phan liposom kfch th i i t bj TEM vdi ky thuat nhudm soi dm ban. Kit 
thydc nhd hon 1/2 l in va chi so PDI nhd hon qua thu dugc the hign 6' hinh 1. 

Hinh 1: Hinh anh chup TEM cua mau liposom lam nho kich thuuc bing phuang phap sieu am 
(trai. do phdng dai 10 000 lin) va day qua mang (phai. do phong dai 20 000 lin) 

K i t qua hinh 1 cho thay cac liposom tao tif 

hai phu'ong phap d i u cd dang g i n cau. Cac tieu 

phan tao dygc tu- phuong phap day qua mang 

cho liposom cd kich thydc phan bd kha ddng 

deu. Trong khi dd, cac tieu phan tao bdi phu'ong 

phap sieu am tao liposom kich thydc phan tdn 

hon, quan sat th iy cd hien tugng nift vd liposom. 

Ket iuan 

Da nghien cifu lya chgn va ap dyng hai 

phuang phap sieu dm cam tay va day qua 

mdng trong giam kich thydc t i iu phan liposom 

resveratrol. K i t qua cho th iy , vdi quy trinh 6ky 

hon djch liposom thd 13 l i n qua mdng 400 nm vd 

tiep tyc day 15 lan qua mang 80 nm thu dygc h$ 
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• Nghien ciJu - Ky thuat 
liposom CO kfch thuoc tmng binh 109,9 nm, PDI 2. Isailovic B. D., Kostic I. T., Zvonar A., Dordevic 
la 0.043, hi^u suat liposom hba la 95,06 %. Trong V. B. et al. (2013), "Resveratrol loaded liposoms 
l<hl ab, phuong phSp sieu am c4m tay vol dieu produced by different techniques", Innovative Food 
ki#n thich h(?p nhSt trong thai gian 5 phut, nhip S* ' "=« * Emerging Technologies. 19. 181 - 189 

ph4t xung 0,6 giay, thu fluoc tie liposom co kfch ^- '^''"" •'•• ^'""^'' ^ • ^ = ' ' * ° ^- A^ramovic z., 
thu6c trung binh 219,6 nm, PDI la 0,447. hieu ^"'^"" " • <^°™'' " ' • yP^^ ' ^ ^ " ' " ' f »"!=" ="=== 

t^,. . . , . „ . „ „ „ , , . i . , response on resveratrol in liposoms", £L/r. J. P/ja/777. 
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Summary 
The immunostimulant activity of HXH ("Hoi xuan hoan") at two daily doses, one of 1.2 g/kg and 

the other 3.6 g/kg, both given orally in 7 consecutive days to immunosuppressed Swiss mice was 
studied. The drug effect was examined by relative spleen and thymus weight, lymphoid organ histology, 
total leukocyte count and the leukocyte formula of the peripheral blood, IgG levels, delayed type 
hypersensitivity (OA-antigen). IL-2 and INFa levels in the peripheral blood. Such oral administration of 
HXH caused a significant decrease in relative spleen weight. A significant increase (p<0.05) of peripheral 
blood leukocytes was observed compared to the controls HXH provoked a significant increase (p<0.05) 
in IgG, IL-2 and INFa levels of the peripheral blood. Expenmentally the HXH proved to be a potential 
immunostimulant. 

Keywords: Hoi xuan hoan. cyclophosphamide, immunomodulatory activity mice. 
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