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PANH GIA CAC YEU TO ANH HUONG DPEN QUA TRINH HYDRAT HOA
TAO HON DICH NANO PHYTOSOME SILYBIN
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Tém tit

Mouc tiéu: Panh gid cic yéu t6 anh hudong dén qud trinh tao hdn dich nano
phytosome bang phuong phdp hydrat héa mang film phtc hop silybin -
phosphatidyl cholin (Si-PC). Phwong phdp nghién citu: Bao ché hdn dich nano
bang phuong phdp hydrat hod trong pha ngoai, khao st anh huong ctia loai dung
mdi, thé tich dung mdi, diéu kién siéu 4m dén kich thudc tiéu phan, d6 on dinh
ctia hé, hiéu suét mang thudc va do tan, do hda tan cua duoc chat. Két qua: Véi
diéu kién st dung pha ngoai 12 nudc ty 18 8:1, sir dung séng siéu 4m cong suit
720W trong thoi gian 10 phiit, hdn dich nano phytosome silybin tao ra c¢6 kich
thudc tiéu phan (KTTP) 1a 179,3 + 8,3nm vdi chi s6 PDI < 0,5; tri tuyét dbi thé
Zeta > 30mV. Dang nano phytosome da cai thi¢n do tan cua silybin trong nudc
(gap 1,64 1an dang phic hop) va do hoa tan cia silybin trong méi truong pH 1,2
va pH 6,8 so v6i dang phirc hop. Két ludn: Pi lya chon dugc cdc thong sd cua
qud trinh tao hdn dich nano phytosome silybin bang phuong phéap hydrat héa

mang film két hop siéu am dau do.

Tir khéa: Hon dich nano; Phytosome; Hydrat héa mang film; Siéu 4m dau do.
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Methods: Nano suspension was prepared using hydration method in the external
phase; the effect of solvent type, solvent volume, ultrasonic conditions on
particle size, stability of system, entrapment efficiency, solubility and dissolution
of the drug were investigated. Results: With the external phase of water at the
ratio of 8:1, ultrasonic waves with a power of 720W for 10 minutes, the obtained
silybin phytosome nanoparticle suspension had a particle size of 179.3 £ 8.3nm
with PDI < 0.5, absolute value of Zeta potential > 30mV. The solubility of
silybin in the phytosome nano form increased by 1.64 times compared to the
complex form, and the nano phytosome form significantly improved the rate and
extent of solubilization of silybin at pH 1.2 and pH 6.8 solution compared with
the complex form. Conclusion: The parameters of silybin phytosome nano-
suspension were investigated and selected using film hydration method and
ultrasonic probe.

Keywords: Nano suspension; Phytosome; Film hydration; Ultrasonic probe.

PAT VAN PE phirc hop phai duge tiép xiic véi moi

Cay Ké sita (Silybum marianum (L.) tru’b’njg nude hoge méi‘ truong sinh ly
Gaertn) dugc biét dén 1a duge ligu c6  ©© the [3]. Lic nay. phan dudi acid béo
cdc hoat chat thudc nhém flavonoid, ¢6 clia phospholipid s& bao quanh, phé,m
tac dung nhu chdng oxy héa, trc ché su plq’ll:I'C h_('ip thﬁAn m::c’wc \fé €6 su sdp ?ép
hiy hoai t bio gan do cdc tic nhan o3 Mhicu phan tr phic hop tao thanh
nhur ruou, thude. . :trong d6 cac khoi cau cé bé ngoai twong tu nhu

hoat chit chinh chiém ty 18 16n (50 -
70%) [1]. Theo mot sb nghién ctru cho

vbin
PP liposome [41. Dang phytosome s gitp

cai thién dang ké vé do tan, d hoa tan

. ctia hoat chit. Dé tao ra dang nguyén
thay sily})in Cé, sinh kha dung theo liéu phytosome 1am tién dé nghién ctru
duong }lén{; thap, nguyén nhﬁ’n 1a do mg dung vao céc dang bao ché, ching
tinh chat vé d¢ tan va tinh tham kém (5i tidn hanh nghién ctru nay nhim:

ctia hoat chat nay [1]. Ching t6i dd bao  pgnj gid cdc yéu 16 anh hwéng dén

ché thanh cong phirc hop Si-PC gitip
cai thién d¢ tan, do hoa tan cua silybin
trong mot s6 dung mdi, méi trudng [2].

Pé hinh thanh dang phytosome thi
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qud trinh tao hon dich nano phytosome
bang phwong phdp hydrat héa mang
film phiec hop silybin - phosphatidyl
cholin.
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POI TUONG VA PHUONG PHAP
NGHIEN CUU

1. P6i twong nghién ciru

* Nguyén liéu nghién cuu: Silybin
95%, phosphatidyl cholin 90% (Trung
Qubc).

* Héa chat, dung moi nghién ciru:
Ethanol d6i (EtOH,),
hydrofuran (THF), nudc cat, dung dich
HCI pH 1,2; dung dich dém phosphat
pH 6,8 va pH 7,4; Tween 80.

* Thiét bi nghién ciru: Mdy khudy

tuyét tetra

tor gia nhi¢t (IKA - Malaysia), may
situ Am dau do (01D882), thiét bi cd
quay chin khéng (N1200B), binh cau
(thé tich tir 0,1 - 6 Iit), mdy do kich
thudc tiéu phan ZT-100-Z (Horiba).

2. Phuong phap nghién ciru

* Tao hon dich nano phytosome
silybin: Tién hanh chuan bi mau phirc
hop Si-PC theo phuong phédp cua Pang
Truong Giang va CS [2] véi 0,5¢
silybin 95% va 1,5g PC90% hoa tan
trong 100mL hén hop dung moi
EtOH,.:THF (97:3). Két thiic phan ung
tién hanh c¢6 quay dudi dp sudt giam
(nhi¢t d6 50°C) dé thu mang film
mong. Tién hanh hyrat héa mang film
méng phirc hop bang cich nhé tir tir
dung moi khao sit vao mang film (két
hop khudy tron), sau d6 hén dich duge
lam giam KTTP bang mdy siéu 4m dau

do dé tao hén dich nano phytosome
silybin dong nhat. Cic yéu t6 khao
sat gom:

- Loai dung moi hydrat héa: Nudc;
dém phosphat 6,8 va 7,0.

- Luong dung moi hydrat hoa: Ty 1€
dung méi/chat rin (DM/CR) la 6:1;
8:1; 10:1; 12:1 (tt/kl).

- Mtc nang lugng siéu am: 600W,
720W, 840W va 1.080W.

- Thot gian siéu am: 3, 5, 10, 15 phut.

* Chi tiéu ddnh gid:

- Hiéu sudt phytosome héa
(Entrapment Efficiency - EE):
Luong Si dang phytosome (mg)
EE% = . x 100
Luogng Si toan phan (mg)
- Ham lugng silybin dang

phytosome (HL Siphy): Can mot luong
bot phytosome (twong duong khoang
0,1g silybin toan phan) vao binh nén
ndt mai, thém 15mL CHCl;, lic trén
mdy lac tron voi tée do 200 vong/phiit
trong 10 phit, r6i chuyén dich vao
binh dinh mic 25mL, bd sung CHCl,
vira dt dén vach, 1ic déu. Loc dich trén
qua mang loc 0,22um. Sau do, hut
chinh xéc 5,0mL dich loc roi pha lodng
béng MeOH t6i n6ng dd can thiét (nam
trong khoang ndng do tuyén tinh). Loc
qua mang 0,45um va dinh lugng bang
HPLC [5].
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- Ham lugng silybin toan phan
(HL Sitp): Hoa tan mot luong bot
phytosome (twong duong khoang 0,1g
silybin toan phan) trong MeOH, pha
loing dén ndng do thich hop (ndm
trong khoang nong do tuyén tinh). Loc
qua mang 0,45um va dinh luong bing
HPLC véi cdc diéu kién twong ty [5].

- KTTP, PDI: Do trén may Horiba
SZ-100, str dung disposable cuvett cell,
gbc do anh sdng tdn xa 90°. Pha loang
hdn dich biang nuéc cit (di loc qua
mang 0,2um) sao cho chi sé dém
(count rates) nam trong khoang 300 -
400 kcps.

- Thé Zeta: Po trén may Horiba SZ-
100, st dung zeta electrode cell. biéu
kién do tuong ty nhu ndi dung do
KTTP va PDI.

- D¢ tan cua silybin trong nudc (DT
Si/nuréc): Can mot lugng du mau kho
dich
phytosome) vao binh nén ndt mai,

(phic  hop va hon nano
thém 10mL nudc cat va lic ¢ tbe do
200 vong/phut ¢ 25°C trong 48 gio.
Sau khi ly tam & 4.000 vong/phtit trong
15 phit, tién hanh hit 16p dich phia
trén va loc qua mang 0,2um, pha loang
béng methanol (néu cﬁn) dé dinh luong
bang HPLC [5, 6].

- B3 hoa tan cua silybin: Can mdt
lugng cdc mau khd ctia phic hop va
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hdn dich nano phytosome (twrong duong
v6i 100mg silybin) cho vao trong coc
chtra moi truong thu do hoa tan.

+ Moi truong (MT) thtr gom: MT
pH 1,2: 900mL dung dich acid HCI
(théem 0,5% Tween 80). MT pH 6,8:
900mL dung dich dém phosphat (thém
0,5% Tween 80). Nhi¢t o moi truong
(37 £0,5)°C [7]

+ Panh gid trén thiét bi kiéu cénh
khudy voi toc do 100 vong/phiit. Tién
hanh 14y 10mL dung dich thi & cdc
thoi diém 10, 30, 60, 120, 180, 240
phit va ly tim véi toc do 10.000
vong/phiit trong 5 phit. Thu ldy phan
dich trong loc qua mang 0,2um va dinh
lugng ham luong silybin bang HPLC
[5]. LAy 10mL méi trudng thir, cho vao
6ng ly tim (chtra phan cin sau ly tim),
lac déu, sau do6 bd sung vao cc thir do
hoa tan.

KET QUA NGHIEN CUU

1. Anh hwéng cia loai dung méi
hydrat héa

Hydrat héa phtic hgp vdi cdc dung
mdi khao st (nudc cit, dém phosphat
pH 6,8 va 7,4) véi ty 1¢ DM/CR 1a 8:1.
Lam giam KTTP bang siéu am dau do
vGi cong suat 720W trong 10 phit. Két
qua danh gid cac dac tinh cua
phytosome dugc trinh bay ¢ bang 1.
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Bang 1. Anh huong dung méi hydrat héa dén céc dic tinh cua phytosome silybin

(n=23).
D KTTP . bot i/mwo
ung PDI Thé Zeta  EE (%) ¢ tan Si/nuge
moi (nm) (ug/mL)
Nudc cat 1793 +83 0330+0011 -65,0+22 93,32+290 235,10 £ 10,10

bém

pH 6.8 189,7+5,6 0,295+0,007 -44,1+2,1 87,07 £ 3,11 210,96 +£9,18
bém

pH 7,4 193,952  0,292+£0,008 -544+2.1 83,08 £2,75 190,46 £ 9,41

Hon dich phytosome thu dugc ¢6 xu huéng bén vimg (véi PDI < 0,5 va tri
tuyét ddi thé zeta > 30 mV) khi hydrat héa véi ba loai dung méi. Pic biét, hdn
dich duogc tao ra khi hydrat voi nudce thi cac chi tiéu dugc déu cai thién hon (d0
tan silybin trong nudc, EE%, KTTP) so véi hai moi truong dém. Do d6, nudce cat
duogc Iya chon Iam dung moi hydrat héa phirc.

2. Anh hwéng ciia hrong dung méi hydrat héa

Hydrat héa phirc v6i nude cat va lam giam KTTP bang siéu am dau do véi
cong suat 720W trong 10 phit. Panh gid céc chi tiéu clia phytosome & céc ty 18
DMY/CR (tt/k1) 1an lwgt 12 6:1; 8:1; 10:1; 12:1. Két qua duogc thé hién ¢ bang 2.

Bang 2. Anh huong luong nude hydrat héa dén cdc dic tinh
cua phytosome silybin (n = 3).

Chi tiéuDM/CR 6:1 8:1 10:1 12:1
KTTP (nm) 276,0 £ 14,5 179,3 £8.3 180,7 £ 6,1 177,0£7,1
PDI 0,452 +£0,049 0,330+0,011 0,339 +0,047 0,337 £ 0,021
Thé zeta (mV) -49,8 +2.8 -65,0+2,2 -56,9 + 6,1 -65,8 +4,1
EE% 92,25+2,80  93,32+290 93,17 +£2,29 93,07 £2,85

Do tan Si/nudc

211,68 +6,91 235,10 +10,10 234,97 +£9,03 235,37 £9,11
(ug/mL)

Khi ty 18 DM/CR thép (6:1) thi KTTP dat trén 270nm va chi sé PDI gan gi4 tri
0,5; O cdc ty 16 DM/CR tir 8:1 dén 12:1 thi KTTP dat dudi 270nm, hdn dich ¢6
xu thé bén virng hon, déng thoi cai thién dugc dd tan silybin trong nudc. Do vay,
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lya chon ty 1€ DM/CR 1a 8:1 (tt/kl) dé thuan tién cho qud trinh tao bot kho ¢ giai
doan sau.

3. Anh huéng ciia cong suit siéu Am

Hydrat héa phtic hop véi nuéce cat (ty 16 DM/CR 1a 8:1). Lam giam KTTP
bang siéu 4m dau do trong 10 phit véi cdc mirc cong sudt lan luot 1a: 600, 720,
840, 960, 1080 W. Két qua ddnh gid cdc dic tinh ctia phytosome trinh bay &
bang 3.

Bang 3. Anh huéng cua cong suit siéu am dén céc dic tinh
cua phytosome silybin (n = 3).

NLSA
600W 720W 840W 960W 1080W
Chi tiéu
304,4 £ 179,3 £ 139,8 £ 147,8 £
KTTP (nm) 155,6 £6,2
19,2 8,3 8,4 6,2
PDI 0,372 + 0,330 £ 0,432 + 0,336 £ 0,336 £
0,032 0,011 0,052 0,027 0,062
. -33,0+ -65,0 £ 279 £ -25,9 = -28,3
Thé zeta (mV)
2,1 2,2 1,8 2,2 0,7
93,35+ 93,32 + 93,08 + 93,04 + 92,13 +
EE%

2,53 2,90 2,51 3,06 2,50

D¢ tan Si/nudée 208,75+ 235,10+ 237,88+ 23844+ 23641 =+
(ug/mL) 10,93 10,10 9,87 9,45 10,49

Khi ting cong sut siéu 4m c6 xu hudng 1am giam KTTP cia hé va ting do tan
ctia silybin. O mitc cong suat tir 840 - 1080W tri tuyét ddi thé zeta clia hé nho
hon 30 mV (hé 6n dinh kém). O muc cong sudt 600W hé 6n dinh hon tuy nhién
KTTP ciia hé lai 16n hon va do tan silybin trong nudc thip hon so véi ¢ mirc
cong suat 720W. Do d6, siéu 4m v6i cong sudt 720W 12 phit hop trong cdc giai

doan nghién ctru tiép theo.
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4. Anh hwéng cia thoi gian siéu Am

Hydrat héa phtic hop véi nuéc cat (ty 16 DM/CR 1a 8:1). Lam giam KTTP
bang siéu am dau do véi cong suit 720W trong cc khoang thoi gian lan lugt 1a
3,5, 10 va 15 phit. Két qua duoc thé hién & bang 4 va hinh 1.

Bang 4. Anh huong thoi gian siéu Am dén cdc dic tinh cia phytosome silybin

(n=23).
Thoi gian ) ) ; ;
N 3 phut S phut 10 phut 15 phut
Chi tiéu
KTTP (nm) 2238+6,7 2093+5,0 1793+83 181,4+77
PDI 0,385 + 0,341 + 0,330 = 0,329 +
0,025 0,044 0,011 0,079
Thé zeta (mV) -33,0+£1,8 S51,7+£25 -65,0+£2.2 -51,3+£5.9
EE% 93,11 £292 9328+294 9332+290 93,16+2,68
by tan Si/nuéc 218,72 + 219,90 + 235,10 + 233,99 £
(ug/mL) 7,03 8,72 10,10 10,26

Cumulant Operations
Z-Av 1821 nm
Pl 0331
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Hinh 1. Hinh anh hon dich nano phytosome silybin
(siéu am ¢ 720W, trong 10 phuit).
(a) Mau hon dich thu duoc; (b) KTTP va PDI; (c) thé Zeta

Khi thoi gian si€u am tang tr 3 1én 10 phut thi KTTP cta h¢ giam tur 223,8 +
6,7nm xudng 179,3 + 8,3nm va do tan cia silybin trong nudc ting tir 218,72 +
7,03ug/mL 1én 235,10 £ 10,10pug/mL. Tuy nhién, cac chi tiéu nay khong cai
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thién thém khi thoi gian siéu am la 15 phidt. Bén canh do, h¢ hdn dich én dinh &
cac diém khao sat (gia tri tuyét doi thé zeta > 30mV). Vi vay, lya chon thoi gian
siéu am la 10 phut 1a phu hop.

* Tom tdt cdc thong sé cho giai doan hydrat phirc hop tao hon dich nano
phytosome silybin:

- Dung mdi hydrat héa 1a nude cat véi ty 18 DM/CR 1a 8:1.

- Lam giam va dong nhat KTTP cia hé bang siéu am dau do voi cong sut
720W trong thoi gian 1a 10 phut.

5. Két qua danh gia dd tan cia silybin trong nwéc

Tién hanh dénh gid do tan cta silybin trong nuéc ciia miu cdc mau khod (phirc
hop va hon dich nano phytosome). Két qua dugc thé hién ¢ hinh 2.
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Hinh 2. D) tan trung binh silybin trong nuéc ctia mau phirc hop
va mau nano phytosome silybin.

Két qua & hinh 2 cho thdy, sau khi tao hdn dich nano phytosome silybin tir
phtrc hop Si-PC da gitp cai thién rd rét do tan cua silybin trong nudc 1én khoang
1,67 lan.
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6. Két qua danh gia do hoa tan cia silybin trong cic méi trwong pH 1,2 va

pH 6,8

Do hoa tan cua silybin cua cac mau kho (phttc hgp va hon dich nano
phytosome) trong cidc moi truong thur (dung dich HCI pH 1,2 va dung dich dém

phosphat pH 6,8) duoc thé hién ¢ hinh 3.
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Hinh 3. Do thi biéu dién d6 hoa tan cia silybin (¢ dang phuc hop
va hon dich phytosome) trong méi truong pH 1,2 va pH 6,8.

Két qua ¢ hinh 3 cho thiy, lugng silybin hoa tan (dang hdn dich phytosome) &

thoi diém 10 phit va 240 phit cao hon 1an Iuot 1a khoang 1,5 1an va 2 1an so véi

dang phirc hop. Pic biét, dang hon dich phytosome da cai thién rd rét do hoa tan

(tbc do va mirc do hoa tan) so véi dang phirc hop trong méi truong pH 6,8. Sau

240 phiit thi lugng silybin ¢ dang nano phytosome dugc hda tan gan nhu hoan
toan (96,50%), trong khi d6 silybin ¢ dang phuc hop chi dat 59,25%.

BAN LUAN

Két qua nghién ctru cho thay c6 su
cai thién vé d tan va d6 hoa tan ciia
silybin trong cdc moi truong sau qud
trinh hydrat héa. Diéu nay mot phan
chung to da c6 sy chuyén trang thdi tir
dang v6 dinh hinh (phuc hop) sang
trang thdi cdc khdi cu sip xép déu din

(dang phytosome). Két qua ciing phi
hop véi cac ndi dung cua céc tac gia da
dua ra nhan dinh vé sy hinh thanh ciu
triic phytosome (c6 bé ngoai tuong tur
nhu liposome) [4].

Trong céc nghién ctru bao ché dang
hén dich phytosome, cdc tdc gia
thuong st dung dich dém phosphat pH
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6,8 va 7,4 do cdc dung dich nay c6 do
pH gan vé6i d6 pH cua dudng tiéu héa
[8, 9]. Trong nghién ctu nay da gbp
phan cung cip thém thong tin vé viéc
stt dung nudc cat 1a dung mdi hydrat
héa phit hop, cic miu déu dat hiéu suat
phytosome héa > 90%, dong thoi voi
ty 1€ DM/CR la 8:1 s€ gitp cho giai
doan tiép theo tao bot kho s& tiét kiém
dugc nhiéu thoi gian trong qud trinh
bao ché.

Pé lam giam va dong nhat KTTP
ctia hé hon dich, trong cdc nghién ciru
bao ché liposome hodc phytosome
thuong stir dung cac bién phap nhu siéu
am hodc dun ép qua mang [4]. Diéu
nay gitip hé hdn dich ting do 6n dinh
vé mit vat ly, cai thién dién tich tiép
xiic gitra hoat chat va mdi truong, tir
do gidp lam tang dd tan va do hoa tan
ctia hoat chat [4]. Phuong phdp hydrat
héa bang nudc cit va sir dung siéu 4m
dau do trong nghién ctru nay di tao ra
hdn dich phytosome c6 KTTP ctia hé
la 179,3 + 8,3nm, PDI 1a 0,330 +£ 0,011
va thé zeta -65,0 £ 2,2mV. H¢ hdn dich
nano phytosome silybin trong nghién
clru ndy ¢6 cdc chi sb déu cai thién hon
va On dinh hon so v6i hdn dich
phytosome trong nghién ctu cua Chi C
va CS (KTTP cua hé la 2235 + 4,8
nm, PDI 12 0,217 + 0,011 va thé zeta -
23,14 £ 2,73mV) dugc hydrat héa
bang nude cat 2 1an va str dung phuong
phap dong nhét héa dp suat cao két hop
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phdi trén voi poloxamer 188 dé lam
giam KTTP [10]. Nguyén nhan 1 do
trong nghién cuu cua Chi C va CS bao
ché phirc hop silybin - phos phatidyl
cholin v&i ty 1€ silybin/phosphatidyl
cholin 12 1:1. V& mat ham luong silybin
trong phytosome ¢ nghién ctou cua Chi
C. 1a cao hon so véi két qua ctia nghién
ciru nay (do ty 1€ silybin/phosphatidyl
cholin 1a 1:2), tuy nhién van phai bd
sung thém poloxamer 188 dé on dinh hé
hdn dich nano. Trong nghién ctru nay
khong can bd sung thém chat dién hoat
vi phosphatidyl cholin vira déng vai tro
1a chat mang vira déng vai tro 1a chat
dién hoat giip hé hdén dich nano
phytosome silybin dugc 6n dinh hon.

KET LUAN

Tir két qua nghién ciu khao sat,
bude dau ching t6i da lya chon duoc
mot sd thong sd phit hop trong qud
trinh tao hon dich nano phytosome
silybin tir phitc hop Si-PC gdm sir
dung nudc cat véi ty 16 DM/CR 1a 8:1
va st dung siéu 4m dau do véi cong
sudt 720W trong 10 phidt. Hon dich
nano phytosome silybin tao ra c6 KTTP
nho hon 300nm, hén dich d¢ 6n dinh
t6t v6i PDI < 0,5. Sau qud trinh hydrat
héa céc chi tiéu vé do tan silybin trong
nudc cling nhu chi tiéu do hoa tan
silybin trong cdc moi truong pH 1,2 va
pH 6,8 déu duoc cai thién hon.
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