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Tém tit

Berberin, mot alkaloid isoquinolin bac 4 c6 ngudn géc tir thyc vat, ¢6 nhiéu tc dung dugc Iy nhu 1am giam cholesterol
méau, giam duong huyét, khang khuan, v.v. Tuy nhién, berberin c6 sinh kha dung thap (dudi 10%) do bi chuyén héa lan
dau, bai tiét ngay tai rudt non boi bom tdng thudc Glyco-protein, va cé tinh thim kém. Nanoliposome c6 thé khic phuc
dugc han ché nay. Theo cac cong bd trudc day, proliposomes 6n dinh hon va dé nang cip quy md hon liposome.
Proliposome c6 thé tu tao thanh liposome bing hydrat héa trong nuéc hoic dich sinh hoc. Nghién ctru nay ching minh
qua trinh hydrat hda tur proliposome berberin thanh liposome berberin ¢ trong cdc méi truong khac nhau dé hiéu r& hon
vé dic tinh cua prohposome dung qua dudng udng. Proliposome berberin duoc bao ché bang phuong phéap bao hat theo
phuong phap & cac nghién ciru trudc roi duge hydrat hoa trong cac méi truong khéc nhau bao gom moi truong acid
hydrocloric 0,IN (pH=1,2), méi truong dém phosphat pH 4,5 va méi truong dém phosphat pH 6,8 trong dia 4 giéng c6
nap day. Dia 4 giéng nay dugc cho vao dia petri chira nuge dugc gia nhiét [én 43°C bang dong dién 8,6 volt, cuong do
dong dién 2,01 ampere dé duy tri nhiét 6 & trong giéng tir 36 - 38°C. Hinh anh qua trinh hydrat hoa duoc ghi lai biang
kinh hién vi dién tir quét lase (Confocal C1 si, Nikon, Nhat). Kich thu¢c va hinh thai cua liposome tao thanh dugc do
bing may do kich thudc tiéu phan va kinh hién vi dién tir truyén qua (TEM, Jeol-Jem 1100, Nhat). Két qua cho thiy
proliposome berberin duoc tao thanh 1a nhitng tiéu phan micro do mang film pha I&n cht mang manitol. Hinh thai caa
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tiéu phan proliposome berberin bién doi trong qua trinh hydrat héa & 3 moéi truong khac nhau cho thay co ché hinh thanh
liposome berberin bang hydrat héa mang film. Proliposome BBR khong thé hydrat hoa duoc trong moéi truong acid
hydrocloric 0,1N. Liposome BBR tao thanh qua qua trinh hydrat héa & hai moéi truong dém phosphat pH 4,5 va dém phosphat
pH 6,8 ¢6 hinh cau. Kich thugc tiéu phan va phan bé kich thudc tiéu phan cua liposome BBR tao thanh ¢ hai méi truong
trén lan luot 1a 354,73 + 64,75 nm, 0,465 + 0,0072 va 269,27 + 97,89 nm, 0,423 + 0,0867. Nhu vay, proliposome BBR c6
thé hydrat hoa dé tao thanh liposome BBR & hai moi truong dém phosphat pH 4,5 va dém phosphat pH 6,8 nhung khong thé
hydrat hoa duoc & méi truong acid hydrocloric 0,1N. Liposome BBR tao thanh c6 kich thudc tiéu phan trung binh nho hon
500 nm va phan b kich thudc tiéu phan nho hon 0,5. Két qua chitng minh proliposome bén viing trong méi truong da day,
¢6 thé chuyén thanh liposome trong méi truong rudt nhim ting hap thu va tang sinh kha dung.

Tir khéa. proliposome berberin; liposome berberin; hydrat hoa; liposome; proliposome.

Abstract

Berberine (BBR) is a plant-origin quaternary isoquinoline alkaloid presenting many pharmacological activities such
as cholesterol lowering, anti-hyperlipidemia, antibacteria, etc. Unfortunately, berberine has low bioavailability (<10%)
due to a first-pass metabolism effect in the intestinal tract, poor intestinal permeability, P-glycoprotein mediated efflux.
Liposomes are nanocarriers which can overcome this limit. In the literature, proliposomes are more stable and easier to
scale up than liposomes. Proliposomes can spontaneously form liposomes by hydrating in water or biological fluids. The
aim of this study is to supply evidence of the hydration process of BBR —loaded proliposomes to form BBR-loaded
liposomes in different mediums to understand more clearly the characters of proliposomes for oral administration. BBR-
loaded proliposomes were fabricated using the granulation method from our previous publish and then they were hydrated
in three mediums, including hydrochloric acid 0.1N solution (pH = 1.2), phosphate buffer saline (pH 4.5), and phosphate
buffer saline (pH 6.8) in a 4-well plate with a lid. This 4-well plate was previously put in a petri dish that already had
water heated to 40 - 43°C by an electric current with a voltage of 8.6 volts, and a current of 2.01 amperes in order to
maintain the temperature in 4-well plate from 36 - 38°C. The images of the hydration process were taken by confocal lase
scanning microscope. The size, distribution size, and morphology of the final reconstituted liposomes were assessed by
Zetasizer Nano S90, and transmission electron microscope (TEM, Jeol-Jem 1100, Japan), respectively. Results
demonstrated that the BBR-loaded PLs presented a smooth BBR-embedded thin film around micron-scale carrier particles
(mannitol). The modification of morphology of BBR-loaded PLs in the hydration process in three mediums illustrated
the mechanism of BBR-loaded liposomes formation by hydrating thin film of BBR-loaded PLs. BBR-loaded
proliposomes could not be hydrated in the hydrochloric acid 0.1N (pH 1.2). The reconstituted BBR-loaded liposomes in
two mediums including phosphate buffer saline (pH 4.5) and phosphate buffer saline (pH 6.8) had sphere morphology.
The average size and distribution size in these two mediums are 354.73 + 64.75 nm, with polydispersity index of 0.465 +
0.0072 and 269.27 = 97.89 nm, with polydispersity index of 0.423 + 0.0867, respectively. In brief, BBR-loaded
proliposome can be reconstituted to BBR-loaded liposomes in phosphate buffer saline (pH 4.5) and phosphate buffer
saline (pH 6.8). They cannot be reversed to liposome BBR in hydrochloric acid 0.1N. The reconstitute BBR-loaded
liposomes was sphere with average size smaller than 500 nm, and the distribution size smaller than 0.5. The results
demonstrate that proliposomes are stable in gastric media, and they can spontaneously form liposomes in intestinal tract.

Keywords: berberine-loaded proliposomes; berberine-loaded liposomes; hydration; liposomes; proliposomes.

1. Giéi thi¢u nhung berberin lai ¢6 sinh kha dung thap (dui
10%) do tinh tham kém, bi chuyén hoéa lan dau
tai rudt, bi két tu ngay tai rudt, bi tdc dong cua
chu trinh gan mat va 1 co chat ctia bom tong
thudc glyco-protein [7], [16], [20], [21]. Vi vy,
dé BBR phat huy tac dung duoc 1y tiém ning qua
duong udng thi phai udng lidu cao, nhung khi
dung lidu cao trén ngudi bang dudng udng (500
mg/1an, 2-3 1an/ngay) lai giy tac dung phu 1a tio

Berberin (BBR) 1a mét alkaloid isoquinolin
bac 4 co nguén géc tir thuc vat, duoc chiét xuit
tlr ré than ré hodc than vo ctia mot $6 loai thudc
ho Hoang lién hoac thudc ho Mom séi [10], [19].
Theo cac cong b trude day, berberin c6 nhiéu
tac dung duoc 1y nhu chdng thoai héa than kinh,
bdo vé tim, bdo v¢ gan, chéng oxi hoa, chéng
lipid mau cao, 1am giam glucose mau va chéng

viém khop, khang khuan [6], [8], [10], [17]. Tuy bon [1], [6]". Sinh khé.l du‘ng dl}'@l’lg uong thap cf,1a
BBR ¢6 thé dugc cai thién bang hé¢ mang thudc

tiéu phan nano nhu nanolipid ran [18], liposome
[11].

nhién, cac tac dung nay cua berberin chi dat
duoc khi berberin dugc hép thu vao mau. Mic
di, BBR c¢6 nhiéu tac dung dugc 1y tiém ning,
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Liposome ngoai wu diém 13 cai thién d6 tan
ctia duoc chét kho tan trong nuéc, 1am ting sinh
kha dung cuia thude con c6 tinh twong thich sinh
hoc cao. Hon nira, lipsome la mot hé¢ mang dugc
chét, c6 kha ning mang ca dugc chat than nuéc
va dugc chét than dau do ciu trac dic biét cua
liposome gdm nhin nudc bén trong va mang
phospholipid bao quanh [3], [4]. Mac du,
liposome c6 nhiéu wu diém nhung ciing co
nhirng han ché nhu kém d6 on dinh, dé ro ri duoc
chat, va kho nang cip quy mo [4], [9]. Nhiing
han ché nay dugc cai thién bang bao ché hé
mang dugc chit proliposome. Proliposome 13
nhiing tiéu phan dang kho, tron chay tdt, (duogc
hinh thanh bang su két tu cac tiéu phan liposome
don 18 v&i chat mang hodc duge tao thanh bang
bao 1 16p film mong 1én chét mang, hodc tao vi
cau v6i thanh phan cdu tao cta liposome), khi
duoc hydrat héa boi nudce hodc dich sinh hoc cia
co thé thi tao thanh liposome [12], [15].
Proliposome dugc bao ché bang cac phuong
phéap nhu phun siy, bao hdn dich, khang dung
moi siéu tdi han [9], [14].

Muc tiéu cua nghién cttu nay la chiang minh
qua trinh hydrat hoa tu proliposome berberin
thanh liposome berberin ¢ trong cac méi truong
khac nhau dé hiéu rd hon vé dic tinh cua
proliposome diing qua dudng uéng.

2. Nguyén li¢u va phwong phap nghién ciru
2.1. Nguyén ligu

BBR dang base CzoHi1sNOs" (Mw 336,36

g/mol, do tinh khiét > 98%) (Sichuan Weikegi

Biological Technology Co., Ltd., Chengdu,
Trung Quéc), hydrogenated soy phosphatidyl

choline, HSPC (> 98%) (Lipoid GmbH,
Ludwigshafen, Duc), distearoylphosphatidyl
glycerol, DSPG (> 98%) (Lipoid GmbH,

Ludwigshafen, Duc), alpha-tocopherol, o-TP
(CISME Italy s.r.l., Milano, lItaly), sodium
deoxycholate, SDC (> 98%) (Thermo Fisher,
Georgia, USA), va manitol (Xilong, Trung
Qudc). Mot s6 dung moi dat tiéu chuan phan tich

gom methanol va chloroform (Céng ty Duc
Giang, Ha Noi, Viét Nam).

2.2. Phuong phip nghién ciru

2.2.1. Bao ché proliposome berberin theo
phuwong phap bao hat

Proliposome berberin da duoc bao ché bang
phuong phép bao hat theo nhu nghién ctru truéc
cua ching t6i [2]. Tém tit quy trinh bao ché nhu
sau: c4c thanh phan tao liposome (berberin, HSPC,
DSPG, SDC va a-TP) dugc hoa tan trong hon hop
dung méi methanol va chloroform (ti 1€ 2,5:1 v/v).
Dung dich tao liposome dugc phun Ién tiéu phan
chit mang manitol trong méay phun sy tang soi
(Glatt GmbH, Binzen, Buc) véi nhiét gidé vao
45°C, tdc @6 thoi gio 10 m3/gio, tbe do phun 0,7
prm, &p suat dau sting phun 0,7 bar. Proliposome
sau khi tao thanh duoc tiép tuc siy 60 phut trong
budng sy cua may phun say tang sdi va siy qua
dém trong tu sdy ap suit giam (Daihan Labtech
Co., Ltd, Han Quéc) ¢ 40°C 4p suat -0.06 mPa
trong 24 gid dé loai dung mdi ton dur.

2.2.2. Quan sat hinh thai cua proliposomes
berberin

Hinh thai cta proliposome BBR dugc quan
sat bang st dung kinh hién vi dién tor quét
(Regulus 8100, Hitachi, Nhat) [5]. Mau dugc trai
Ién tam carbon dinh sin trén dé kim loai roi tiép
tuc phi mot 16p platin 18n mau dé ting d6 tuong
phan. Mau duoc chiéu dong dién tir truong 3kV
trong budng soi miu va hinh thai cua
proliposome BBR dugc chup lai véi cac do
phong dai khac nhau.

2.2.3. Nghién citu co ché hinh thanh liposome
berberin tzr proliposome berberin

Phuong phap duoc cai tién tir nghién ctiu cua
Janga 2012 [5] dé md ta duoc co ché hinh thanh
liposome tir proliposome bing phuwong phap
hydrat hda. Mot dia 4 giéng c6 nap day duoc
chuan bj va cho 03 méi truong thir khac nhau
vao 3 giéng, mdi giéng 1 ml. Cac méi truong thir
Ia dung dich mé phong dich da day (dung dich
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HCI 0,1N, pH 1,2), dung dich md phong dich t&
trang (dung dich déém phosphat pH 4,5) va dung
dich mdé phong dich ruét (dung dich dém
phosphat pH 6,8). Tiép theo, dia 4 giéng duoc
cho vao dia petri da chtra sin nudc cat duoc 1am
4m 1én 40 — 43°C biang dong dién véi hiéu dién
thé 8,6 von, cuong do dong dién 2,01 ampe dé
nhiét d6 moi truong trong giéng duy tri & 36 -
38°C. Céc tiéu phan proliposome BBR duoc ric
vao mdi giéng va quan sét sy bién ddi hinh thai
cua proliposome dudi kinh hién vi dién tir quét
lase (Confocal C1 si, Nikon, Nhat).

2.2.4. Panh gia liposome tgo thanh tu
proliposome berberin

Sau khi hydrat héa hoan toan proliposome
BBR (quan sat dudi kinh hién vi dién tu lase
dong tiéu (Confocal C1 si, Nikon, Nhat) khong
tim thay cac tiéu phan proliposome nita), hon
dich dugc rat ra va dem chup hinh thai, kich
thudc cua liposome tao thanh theo nhu phuong
phap caa Rouzi va cong su [13] c6 cai tién nhu
trinh bay ¢ nghién ctru trudgc cua ching téi [2].
TOm tit phuong phap nhu sau:

Phuwong phap quan sat hinh thdi cua
liposome: Hinh thai liposome dugc quan sat
bang kinh hién vi dién tir truyén qua (TEM, Jeol,
Jem-1010, Tokyo, Nhat). Hon dich liposome
BBR tao thanh tir quad trinh hydrat héa

IOP SEM 2.0kV 8.8mm x100 LM(L) 03/12/2021 14:16

proliposome BBR dugc nho phu khip 1én dia
lusi cua thiét bi dd duoc pha mét 16p carbon
mong. Mau dwoc nhuém bang dung dich uranyl
acetat 1% trong 5 phat. Dung gidy tham dit canh
mép ludi dé thAm chat nhuom thira. Bé mau kho
tu nhién ¢ nhiét do phong (khdng con chét long
trén bé mat dia ludi) rdi quan sat hinh thai va do
kich thudc liposome dudi kinh hién vi dién tir
truyén qua. it thang do cua hé kinh hién vi 1én
mau dé lay kich thudc tiéu phan liposome BBR.

Phuwong phdp tin xa dnh sing dong dé do
kich thwéc va phan bé kich thudéc hat liposome:

Pha lodng mau véi sé lan thich hop rdi cho
vao coc do khoang 1 ml hén dich liposome BBR.
Tién hanh do mAu véi goc tan xa 90° hé sd tan
xa cua 1,58 trén thiét bi do kich thuéc hat nano
(Zetasizer 90, Malvern, Anh). Mau duoc do 1ip
lai 3 1an va tinh gi4 tri trung binh.

3. Két qua nghién cru va ban luan

3.1. Hinh thai caa proliposome berberin tgo
thanh

Hinh 1 cho thay chat mang manitol Ia nhiing
tiéu phan c6 bé mit tron nhin, ¢ kich thudce tir
50-500 um. Sau khi bao 1 16p mang mong chaa
thanh phan tao liposome BBR Ién bé mit chat
mang thi proliposome BBR tao ra c6 bé mat
bong, muot.

2

50.0pm
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Hinh 1. Chit mang manitol va proliposome berberin tao thanh bang phuong phap bao hat: A. Chit mang manitol;
B. Bé mat chat mang manitol; C. Proliposome berberin; D. Bé mat proliposome berberin

3.2. Co ché hinh thanh liposome berberin tir proliposome berberin

Tién hanh danh gia kha ning hydrat hoa cua proliposome BBR trong 3 méi truong: dung dich acid
hydrocloric 0,IN (pH 1,2), dém phosphat pH 4,5, dém phosphat pH 6,8 nhu mé ta & muc 2.2.3. Két
qua duoc thé hién ¢ Hinh 2, Hinh 3 va Hinh 4.
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Hinh 2. Hinh anh qua trinh hydrat héa mang film cua proliposome BBR trong méi truong mé phong dich da day (pH 1,2)
dugc chyp bang kinh hién vi dién tu quét lase (CLSM): A. Ngay khi proliposome BBR dugc dua vao méi truong; B, C,
D, E. Proliposme BBR sau vai gidy ¢ trong méi truong; F. Proliposome BBR sau 2 phit ¢ trong méi truong; G. Sau 10

phat; H. Sau 30 phat

Két qua & Hinh 2 cho thay trong mdi truong
md phong dich da day pH 1,2, 16p mang film bao
quanh chit mang ngay 1ap tirc dugc thAm nhanh
moi trudng va truong phong 1én thanh cac tai
bong bao boc quanh chat mang (Hinh 2 B, C, D,
E). Lép nay sau d6 bi xep xudng va bao thanh

mot 16p chac chian trén bé mat tiéu phan va
khong tiép tuc qua trinh hydrat hoa duoc hoic bi
hydrat hoa rat cham (Hinh 2 F, G, H) do lép
mang bi thu dong hda khdng cho thdm nuéc hay
dich dém dé hydrat hoa va do d6 khong hinh
thanh céc tGi béng nho dé tao liposome.
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- .
Hinh 3. Hinh anh qua trinh mang film bao quanh chét mang cua tiéu phan proliposome BBR dugc hydrat hoa trong moi
truong mo phong dich ta trang (pH 4,5) chup bang kinh hién vi dién tr quét lase (CLSM): A. ngay khi tiéu phan
proliposome BBR tiép xtic moi truong (vat kinh 10x); B va C. Mang film trd thanh nhitng tai bong nhd sau khi bi hydrat

hoa (vat kinh 4x); D. cac tii bong trén bé mit tiéu phan proliposome BBR bi bong ra thanh nhitng tai nhé hon va phat
tan ra moi truong (vat kinh 4x)

Trong moi truong mo phong dich té trang, 16p film dugc hydrat hdéa nhanh va hinh thanh nhitng
tai bong nho déu dan (Hinh 3 A, B). Cac tai bong nay lai tiép tuc duoc hydrat hoa dé tao ra nhiing tii
bong nho hon. Sau 30 phut hydrat hoa, cac tii bong nhé nay bi but ra khoi bé mat tiéu phan
proliposome roi phan tan ra méi truong (Hinh 3 B, D).
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Hinh 4. Hinh anh qua trinh mang film bao quanh chat mang cia tiéu phan proliposome BBR dugc hydrat hoa trong moi
truong md phong dich rudt (pH 6,8) chup bang kinh hién vi dién tir quét lase (CLSM): A. Proliposome BBR ngay khi
tiép xtc moéi truong hydrat hoa; B va C. Cac vi nhung mao dugc hinh thanh trén bé mit tiéu phan proliposome BBR;
D, E, F. Céc tai bong nhé duoc tao ra trén bé mat tiéu phan proliposome BBR sau khi cac vi nhung mao duge hydrat hoa

roi phén tan ra moi trudng.

Trong moéi truong md phong dich rudt (pH
6,8), 16p film bao quanh chit mang manitol dugc
hydrat hoa nhanh dé tao trén bé mit proliposome
cac vi nhung mao. Trong thoi gian 30 phut, cac
vi nhung mao lai tiép tuc dugc hydrat hoa dé tao
ra nhiing tii bong nho va phan tdn ra méi truong
(Hinh4 D, E, F).

Do han ché vé d6 phan giai cia kinh hién vi
dién tir quét lase (Confocal C1 si, Nikon, Nhat),
cac qua trinh hydrat hoa tiép theo cua nhing
béng nho trén khong tiép tuc quan sat duoc. Tuy
nhién, véi phuong phap va thiét bi quan sat nay,
qua trinh hydrat hda mang film bao quanh tiéu
phan chat mang manitol dwoc quan sat k§ cang
va r6 nét hon, chimg minh duoc chi tiét hon co
ché hydrat hda cua proliposome trong cac moi
treong khac nhau mé phong dich da day, dich ta

trang va dich tiéu hoa theo thoi gian so vai két
qua nghién ctru cua Janga va cong su [5]. Nghién
ctru cua Janga va cong su chi mo ta dugc mot
giai doan don 1¢ sau khi mang film dugc hydrat
hoéa trong méi trudng nudc cat va tao thanh bong
nho bao quanh tiéu phan proliposome chir khéng
md ta dugc chi tiét qua trinh cua proliposome
dich chuyén trong duong tiéu hoa.

3.3. Hinh thdi, kich thwéc, phan bé kich thwéc

tiéu phan cia liposome berberin tgo thanh ti
proliposome berberin

3.3.1. Hinh thdi, kich thwoc cua liposome
quan sat duwéi Kinh hién vi dién tir truyén qua

Tién hanh quan sé&t hinh théi cua liposome
BBR tao thanh sau khi hydrat héa proliposome
BBR & hai moi treong dém phosphat pH 4,5 va
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pH 6,8 bang kinh hién vi dién tir truyén qua nhu
phuong phap trinh bay & muc 2.2.4. Proliposome
BBR khong hydrat hoa dugc & moi truong acid
clohydric 0,1N nén khdng ldy mau quan sét. Két
qua & Hinh 5 cho thiy liposome tao thanh c6
hinh ciu. Trong méi truong dém phosphat pH
4,5 (Hinh 5.A), hinh anh liposome hinh thanh
duoc quan sat co kich thudc tap trung chu yéu &
khoang 300-400 nm (tinh theo dudng kinh
liposome). Ngoai ra cé cac liposome khac to hon
500 nm trong mdi truong dém phosphat pH 6,8
(Hinh 5.B), liposome hinh thanh dugc quan sat
c6 2 quan thé rd rét, quan thé co kich thude dudi
50 nm (tinh theo duong kinh) va quan thé c6 kich

Huong M112004
Print Mag: 10600x @ 51 mm
5:39:40 p 101421
TEM Mode: Imaging

—
500 nm

HV=80.0kV
Direct Mag: 5000x
EMLab-NIHE

Huong M10007
Print Mag: 39800x @ 51 mm
5:05:58 p10-/14./21
TEM Mode: Imaging

thudc trung binh khoang 100 nm (tinh theo
duong kinh). Ngoai ra con c6 céc tiéu phan
liposome c¢6 kich thudc khé Ién. Két qua nay c6
thé duoc giai thich bang hinh anh hydrat héa caa
proliposome BBR trong 2 moi truong nhu trinh
bay ¢ Hinh 3 va Hinh 4. G Hinh 3, 16p film duoc
hydrat héa va phong thanh nhiing tdi bong to
trong moi truong dém phosphat pH 4,5. Trong
lac d6, trong moi truong dém phosphat pH 6,8,
I6p film dugc hydrat héa va tao thanh céc vi
nhung mao trén bé mit tiéu phan proliposome
BBR. Céc vi nhung mao lai tiép tuc duoc hydrat
hoa dé tao thanh cac liposome véi kich thudce
nho.

100 nm

HV=80.0kV
Direct Mag: 20000x
EMLab-NIHE

Hinh 5. Liposome berberin hinh thanh tir hydrat hoa proliposome berberin quan sat dudi kinh hién vi dién ti truyén qua
TEM (Jeol —Jem 1010, Nhat): A. Liposome hinh thanh khi hydrat héa proliposome BBR trong méi truong dém phosphat
pH 4,5, 6 phong dai 5000 lan; B. Liposome hinh thanh khi hydrat hoa proliposome BBR trong méi truong dém phosphat

pH 6,8, d6 phong dai 20.000 lan.

3.3.2. Kich thuwéc va phan bé kich thwéc
liposome do bang phwong phdp nhiéu xa anh
sang dong

Kich thuéc va phan bé kich thudc tiéu phan
liposome BBR duoc do biang phuong phap nhu
trinh bay ¢ muc 2.2.4. Két qua do duoc trinh bay
& Bang 1 va Hinh 6. Sé liéu ¢ Bang 1 cho thay

liposome BBR dugc hinh thanh tir qué trinh
hydrat hoa proliposome BBR ¢ moi truong dém
phosphat pH 4,5 c6 kich thuéc tiéu phan trung
binh la 354,73 + 64,75, 16n hon so vai liposome
BBR dugc hinh thanh trong méi truong dém
phosphat pH 6,8. Két qua nay ciing phtt hop V4i
két qua chup SEM nhu trinh bay ¢ Hinh 5.
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Bang 1. Kich thudc tiéu phan trung binh theo ti trong va phan bé kich thudc tiéu phan cia liposome
BBR duogc hinh thanh tir proliposome BBR theo phuong phap hydrat hoa.

(S6 liéu duogc biéu dién bang gia tri trung binh = SD)

Moi trwong hydrat hoa

Kich thwéc tiéu phan trung
binh (Z-average) (nm)

Phan bb kich thwéc
tieu phan (PDI)

Dung dich dém phosphat pH 4,5

354,73 £ 64,75

0,465 + 0,072

Dung dich dém phosphat pH 6,8

269,27 + 97,90

0,423 + 0,087

Phan b kich thudc cua liposome berberin
tuong ddi hep, dudi 0,5. Hinh 6 cho thay, khi
hydrat hoa, trong mdi méi trudng dém phosphat
pH 4,5 va 6,8 déu hinh thanh hai quan thé
liposome berberin. Mot quan thé co kich thugc
dudi 20 nm va quan thé khac cé kich thuéc tur
200 nm dén 1000 nm. Két qua nay Ia khac voi
két qua cua nghién ctru trude cua ching t6i [2]
vé kich thudc tiéu phan trung binh va phan b
kich thuéc tiéu phan. Trong nghién ciru trudc
[2], liposome berberin tao thanh c6 kich thudc
tiéu phan trung binh theo ti trong 12 116,6 + 5,8,
phan bd kich thude tiéu phan hep 0,269 + 0,038.
Su khac biét nay c6 thé dugc giai thich 1a do méi

trurong hydrat hoa va ky thuat hydrat hoa. Trong
nghién ctru trude, moi truong hydrat hoa l1a nude
cat va qud trinh hydrat hoa c6 sir dung séng siéu
am 5 phut, 0 nhiét 37 + 1°C trong bé giit nhiét tir
5-20 phiit. O nghién ctru nay, mau duoc cho tu
do vao dia 4 giéng co chira cac dung dich dém la
mo phong dich dudng tiéu hoa va dugce gia nhiét
Ién 37 £ 1°C, khong c6 tac ddng cua siéu am va
0 nhiét. Sau khi quan sat thiy qua trinh hydrat
hoa hét, miu dugc rit va dem chup TEM. Nhu
vay, kich thudc tiéu phan cia liposome BBR
duoc hinh thanh 1a giéng voi diéu kién sinh hoc
hon so v&1 nghién ctru trude.

Wolume (%)
£

Size Distribution by Volume

Size (d.nm}

100 1000 10000

—— Record 1192: FH14-CHN-080120-T3 1

“iolume (%)

Size Distribution by Volume

Size (d.nm})

100 1000 10000

Record 1164: LP BBR F28-70-75 1|

Hinh 6. Kich thuéc va phan bé kich thudc tiéu phan cua liposome berberin tao thanh sau khi hydrat héa
proliposome berberin: A. Liposome berberin hinh thanh trong méi trueong dém phosphat pH 4,5; B. Liposome
berberin hinh thanh trong méi trudong dém phosphat pH 6,8
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4. Két luan

Proliposome BBR dugc bao ché bang phuong
phdp bao hat c6 cdu tao gdm chit mang
(mannitol) va thanh phan tao 16p film (BBR) bao
gém (HSPC, DSPG, o-TP, SDC) bao quanh chat
mang c6 thé duoc hydrat hoa dé tao thanh
liposome BBR ¢ hai mo6i truong mo phong dich
ta trang (hé dém phosphat pH 4,5) va dich ruét
(hé dém phosphat pH 6,8). Trong méi trrong mo
phong dich da day (dung dich acid hydrocloric
0,IN), proliposome khong hydrat hoéa dugc do
mang film bi thu dong hda va tré nén cing nhic.
Co ché hinh thanh liposome berberin tir
proliposome berberin 1a mang film chata cac
thanh phan tao liposome berberin sau khi duoc
hydrat héa bai dich mé phong ta trang va dich
rudt thi phong Ién thanh nhiing tdi bong bao
quanh chat mang. Cac tGi bong nay lai tiép tuc
hydrat hoa dé tao thanh tdi bong nho hon va phan
tan ra moi trudng rdi tiép tuc lai duoc hydrat hda
dé tao thanh liposome berberin c6 kich thudc
trung binh tir 354,73 + 64,75, ¢6 chi s6 da phan
tan 0,465 £ 0,072 trong méi truong dich mo
phong dich ta trang va 269,27 + 97,90, c6 chi s6
da phan tan 0,423 + 0,087 trong moi truong mo
phong dich ruot.
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