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Abstract: This study aims to formulate berberin (BBR) proliposomes by film-deposition on carrier
surface to increase BBR’s solubility and permeability through biological membranes. Proliposomes
were hydrated in water to form BBR liposomes for determining the size and distribution of the
vesicles. Differential thermal analysis was used to evaluate the BBR proliposomes. The study results
show that berberin proliposomes prepared with hydrogenated soy phosphatidylcholine: cholesterol:
berberin with a molar ratio of 9:1:6 using sorbitol as carrier with a weight ratio to lipid of 10:1. The
obtained BBR proliposomes in the form of a dry yellowish powder were hydrated in water to form
BBR liposomes with an average diameter of about 8.41um. The results of the differential thermal
analysis show that BBR was dispersed in molecular form into proliposomes.
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Nghién ctru bao ché proliposome berberin bang
phuong phap trang film trén bé mat chat mang
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Tém tat: Berberin c6 tinh tham qua mang sinh hoc kém nén sinh kha dung duong ubng ctia berberin
rat thip. Proliposome 14 cac hat kho, toi, khi thém nudc chiung phén tan thanh hdn dich liposome c6
tac dung tang d6 tan cho dugc chét it tan, ting thaim qua mang sinh hoc. Do vay, nghién ctru huéng
dén myc tiéu nghién ciru xay dung cong thirc proliposome berberin bang phuong phap trang film
trén bé mat chit mang. Proliposome dugc hydrat hoa thanh liposome berberin va danh gia kich thudc
tiéu phan (KTTP), phan bd KTTP va hinh thai cua liposome thu dugc. Phan tich nhiét vi sai ciing
dugc dung dé danh gia proliposome berberin. Két qua cho thdy, proliposome berberin duoc bao ché
bang phuong phap trang phim trén bé mat chat mang vai ti 16 mol phosphatidyl dau nanh hydrogen
hoa: cholesterol: berberin 1a 9:1:6, sir dung chat mang sorbitol v&i khdi lugng gip10 lan khoi lugng
lipid. Proliposome thu dugc cé hinh thirc bot mau vang, kho toi, hydart hoa trong nudc thanh
liposome berberin dudng kinh tiéu phan trung binh khoang 8,41um. Két qua phan tich nhiét vi sai

cho thay berberin da phan tan dudi dang phén tir vao proliposome.

Tir khéa: Berberin, proliposome, sorbitol, trang film trén bé mat chit mang.

1. Pit van dé

Berberin (BBR) 1a mét isoquinolin alcaloid
da duogc sir dung tir rat lau dé diéu tri cac bénh
duong tiéu hoa nhu tiéu chay, viém dai trang, ly
tryc khuan,... Gan day, nhiéu nghién ciru méi
cho thiy berberin ¢6 nhiéu tiém ning trong diéu
tri cac bénh nhu tiéu duong, tang lipid mau, nhoi
Mau co tim, dong kinh,... Trong hé thong phan
loai sinh duoc hoc, berberin thudéc nhém Il cé
tinh thAm qua mang sinh hoc kém nén sinh kha
dung duong ubng cua berberin rat thép.
Liposome 14 hé mang thudc da duoc nghién ciru

" Téc gia lién hé.
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rong rdi ung dung dé dua thude toi dich, kiém
soat giai phong thudc, ting do tan cua duoc chat
kho tan, ting tinh thAm qua mang sinh hoc. Tuy
nhién liposome kém 6n dinh vé mat hoa 1y,
chang co thé bi ling dong, két ty, thity phan hay
oxy héa phospholipid. Dé cai thién do 6n dinh
ctia liposome, c6 nhiéu phuong phap nhu kiém
soat kich thudc cac hat, thay doi thanh phan
lipid, 6n dinh dién tich,... [1]. Trong do,
proliposome 1 hé van chuyén thudc méi gilp
ting do 6n dinh cia liposome. Proliposome la
cac hat kho, tron chay tét, khi thém nuéc ching
phan tan thanh hdn dich liposome,... Do ton tai
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& trang thai ran nén hau hét cac Vén dé vé do on
dinh cua liposome dugc giai quyet va de dang
ing dung dugc vao cac dang thudc rin [2- 4].
Nhiéu dugc chit di duge nghién ctru bao ché
dudi dang proliposome v&i muc dich ting d¢ tan
va tang sinh kha dung nhu curcumin [5],
isradipine [6], cefquinome [7],... Trong nudce, chi
¢6 nghién ctru bao ché liposome berberin ciia
cung nhom tac gia [8], chua c6 nghién clru nao
v€ proliposome dugc cong bb. Do viy, nghién
ctru dugce tién hanh véi muc tiéu xay dung duogc
cong thirc bao ché proliposome berberin bang
phwong phap trang film trén bé mat chat mang.

2. Nguyén li¢u va phwong phap nghién ciru
2.1. Nguyén liéu, thiét bi nghién ciu

Nguyén liéu: Berberin base dugc tong hop
boi Hoc vién Quan Y (Viét Nam); Cholesterol
(Chol) dugc cung cap boi MP Biomedicals
North America (M¥), phosphatidyl choline dau
nanh hydrogen hoa (Hydrogenated
soyphosphatidylcholine - HSPC) xuit x& tur
Lipoid (btic); sorbitol, manitol, lactose duoc
cung cdp boi Guangdong Guanghua Sci-Tech
Co., Ltd. (Trung Quéc); chloroform, dugc mua
tir Labscan (Thai Lan); methanol duoc cung cép
boi Xilong Scientific Co., Ltd. (Trung Qubc);
ethanol tuyét d6i dugc cung cap baoi cong ty hoa
chat Bic Giang, Viét Nam. Nudc tinh khiét duoc
diéu ché tai phong thi nghiém, Viét Nam.

Thiét bi: May cat quay Rovapor R- 210, binh
cau NS 29/32 dung tich 1000 ml, Buchi- Brc;
may do kich thudc tiéu phan Mastersizer 3000E;
bé siéu am Ultrasonic LC 60H; ti siy chan
khéng Daiban Labtech, Han Qudc; can phén tich
Satorius AG Gottingen- Ptrc; may phén tich
nhiét vi sai DSC 60 (Shimadzu - Nhat Ban).

2.2. Phuong phap nghién curu
2.2.1. Phuong phdp bao ché proliposome

berberin

Proliposome berberin dugc bao Cf]é bang
phuong phap trang film trén bé mat chat mang
[6]. HSPC va Chol dugc hoa tan hoan toan trong

mdt thé tich cloroform thich hop. Can BBR, hoa
tan trong mot thé tich methanol thich hop, siéu
am 10 phut. Phéi hop dung dich chira HSPC va
cholesterol vao dung dich BBR tao dung dich dong
nhat A. Chat mang (sorbitol/manitol/lactose) duoc
nghién, ray qua ray 125 pm, sau d6 dugc say kho
6 60°C trong tu sy tinh. Chat mang duoc chuyén
vao binh cau va phdi hop véi dung dich A tao
hdn dich chat mang. Tién hanh cat quay trén may
Rovapor R210 duéi ap suit giam & nhiét do 45°C
dé loai dung méi hitu co. Proliposome BBR thu
dugc rdy qua ray 125 wm, bao quan tranh am, dé
& nhiét do phong.

2.2.2. Phuwong phap
proliposome BBR

Can 0,2 g bot proliposome BBR phéan tan
trong 20 ml nude & 70°C, khudy déu trong 5 phut
dé hon dich liposome BBR phan tan déu, dé
ngudi ¢ nhiét d6 phong.

2.2.3. Phirong phap danh gia proliposome
berberin

banh gia hinh thirc: Hinh thuc cua bt
proliposome duoc quan sat bang mit thudng, sau
d6 duoc hydrat hoa bang nudc tinh khiét dé danh
gia hinh thtc cua hdn dich liposome thu dugc.

banh gia kich thudc tiéu phan liposome
BBR: Cho khoang 400 ml nuéce cat vao cbe co
mo 500 ml, dit céc vao may do Mastersizer
3000E, cho tir tir mau proliposome da hydrat hoa
vao cbe c6 mo cho dén khi do duc dat khoang 0,5
- 5,0%. Danh gia kich thudc tiéu phan liposome
BBR hinh thanh sau khi hydrat hoa véi nuéc qua
cac thong s6 D[4,3], D[90], D[50], Span.

Y nghia cac thong sé: D[4,3]: KTTP trung
binh theo thé tich. D[90]: 90% tiéu phan c6 kich
thudc dudi D[90]. D[50]: 50% tiéu phan c6 kich
thugc dudi D[50]. Span: danh gia phan b
KTTP, Span cang nho thi khoang phan b cang
hep, Span < 5 1a gia tri c6 thé chap nhan duoc.

2.2.4. Phuong phap danh gié hinh thai

Quan sat hinh théi cau tric liposome BBR
bang kinh hién vi dién tir quét truong phat xa
(FESEM) v&i mau phan tich 1a mau proliposome
BBR sau khi dugc hydrat héa dé hinh thanh
liposome.

hydrat  hoa



12 T.T.H. Yen et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 36, No. 2 (2020) 9-15

2.2.5. Phéan tich nhiét vi sai (DSC)

Can khoang 5 - 10 mg mau cho vao dia
nhém, han kin. Mau tring la dia nhém trong
duoc han kin. Phan tich mau tir 30°C dén 275°C,
téc do tang nhiét 1a 10°C/ phdt, luu luong khi ni
to 12 50 ml/phut.

3. Két qua va ban luin

3.1. Khdo sat anh hwong cia ti 1é cdc thanh phan
HSPC, Chol, BBR ¢di kich thudc liposome

Cac mau proliposome BBR véi ti 1¢ mol
HSPC: Chol: BBR khac nhau sir dung chat mang
la sorbitol c6 khdi lugng gap 10 lan khéi luong
lipid dugce bao ché. Bot proliposome BBR ¢
mau vang, khé, toi. Hén dich liposome BBR thu

duogc sau khi hydrat hoa proliosome BBR ¢6 mau
vang, duc mo, déng nhét. Pic tinh cta lipsome
BBR sau khi hydrat héa proliposome dugc thé
hién & Bang 1.

Trong cac cong thuc khao sat thi cong thuc
M2, M3 va M9 c¢6 KTTP trung binh, D[90] nhé
nhat, déu nho hon 9 um. Tuy nhién cong thic
M9 c6 ti 16 BBR 16n nhit, vi vy chon ti 16 mol
HSPC: Chol: BBR = 9:1:6 d¢ tién hanh c4c khao
sat tiép theo. Phosphatidylcholin d4du nanh va
cholesterol 1a hai thanh phan chinh cua
proliposome [6,7]. Trong do, phosphatidylcholin
dau nanh Ia loai phospholid dugc st dung phé
bién dé tao nén 16p mang kép cua liposome khi
duogc hydrat héa. Cholesterol 1a thanh phan giup
cho 16p mang kép cua liposome dugc viing chic.

Bang 1. Anh huong cua ti 1é mol cac thanh phan dén KTTP liposome BBR (n=3)

STT | HSPC:Chol:BBR [D[4,3](um)  |D [90] (um) D [50] (um) Span
M1 7:3:4 13,00 +0,57 17,22 + 0,46 8,73+ 0,05 1,454+0,057
M2 7:3:3 8,72+0,12 14,42 +0,17 7,93+0,12 1,297+0,003
M3 7:3:2 8,75+ 0,03 14,52 +0,43 7,95+ 0,01 1,270+0,013
M4 8:2:6 11,96 + 0,37 20,04 +0,93 0,88 0,27 1,322+0,049
M5 8:2:5 13,38+ 0,10 21,95 +3,46 7,55 + 0,05 2,397+0,452
M6 8:2:4 13,04+0,78 27,36 + 1,05 9,26 + 0,09 2,488+0,459
M7 9:1:8 17,32+ 0,31 32,96+050 | 1398+0,07 1,905+0,028
M8 9:1:7 20,12 +0,16 36,50+054 | 17,58 0,04 1,625+0,034
M9 9:1:6 8,81+ 0,25 13,93+0,31 8,35+ 0,26 1,132+0,265

3.2. Khdo sdt danh hwéng cia chat mang tdi kich
thudce cua liposome.

3.2.1. Logi chdt mang

St dung cac chat mang khac nhau nhu
sorbitol, manitol va lactose véi khéi lwong chat
mang gap 10 lan khéi lugng lipid. KTTP va phan
b6 KTTP ciia liposome BBR sau khi hydrat hoa
dugc thé hién ¢ Bang 2.

Chat mang 13 thanh phan khong thé thiéu
trong cong thirc proliposome bang phuwong phap
trang film trén bé mat chat mang. Cac nghién ciru
thuong st dung cac loai dudong manitol, sorbitol
hoic lactose [6, 9]. Két qua & Bang 2 cho thay
liposome BBR sau khi hydrat héa proliposome
sir dung chat mang sorbitol c6 KTTP trung binh
nho khoang 8,41 um so vai 17 um khi sir dung
chat mang manitol va lactose. Span ciia mau
M10 ciing nhé hon so véi Span ciia mau M11 va
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M12. Piéu nay c6 thé duoc giai thich do do tan
trong nudce caa sorbitol 1a 2000 g/1, 16n hon rat
nhiéu so v&i do tan cua manitol va lactose lan
luot la 182 g/l va va 400g/l. Trong khi,
proliposome bao ché bang phuong phap trang
film trén chat mang tao ra cac I6p mang film trén
bé mit cua tiéu phan chat mang. Khi chat mang
6 d6 tan trong nudc t6t thi qua trinh hydrat hoa

proliposome xay ra nhanh hon va dé dang hon.
Vi vy cac mau sir dung sorbitol cho kha ning
hydrat hoa proliposome tt hon, cho KTTP nho
hon, khoang phan bé kich thudc ciing hep hon.
Két qua nay ciing phu hgp vi mot s6 nghién ciru
[6, 10]. Do d6 Iya chon sorbitol lam chat mang
dé tién hanh khao sat cac mau tiép theo.

Bang 2. Anh hudng ciia cc chat mang st dung dén KTTP liposome BBR

STT Chat D[4,3] D[90] D[50] Span
mang (um) (pm) (um)
M10 Sorbitol  (8,41+0,27 12,78+0,43 8,11 + 0,27 1,023+0,009
M11 Manitol  |17,54+0,65 33,90+ 1,87 13,92+ 0,43 1,950+0,051
M12 Lactose  |17,74+0,51 34,86+ 1,45 14,18+ 0,27 1,979+0,049
Bang 3. Anh huéng ti 1€ lipid : sorbitol (kl/kl) dén KTTP liposome BBR (n=3)
STT [Ty Thoi gian  [D[4,3] D[90] D[50] Span
1¢ (kI) lipid: (um) (pm) (um)
sorbitol
M13 1.5 Ban ddu  [12,62+ 0,83  [25,00+2,59 9,25+0,10 2,234+0,260
Sau 15 11,42+ 0,27 |20,50+0,51 9,62+0,02 1,656+0,054
Sau 30 11,76 0,19 [17,30+0,32 9,68+0,04 1,728+0,024
M14 |1:10 Bandau  [8,63+0,20  [13,70+0,22 8,14+0,21 1,149+0,237
Sau 15 8,21+0,06 [13,44+0,05 7,62+0,12 1,244+0,026
Sau 30 8,52+ 0,21 [13,56+0,89 8,04+0,24 1,151+0,012
M15 |1:25 Ban dau  [10,66+ 0,26  [17,72+0,35 9,30+0,06 1,403+0,028
Sau 15 8,81+0,20 [13,34+0,34 8,48+0,19 1,013+0,015
Sau 30 9,80+0,11 [15,66+0,21 9,26+0,09 1,171+0,011
M16 [1:40 Ban dau  [12,92+40,56  [18,44+0,61 8,14+0,07 1,765+0,064
Sau 15 8,12+ 0,07 [13,14+0,10 7,51+0,06 1,220+0,011
Sau 30 12,32+ 1,46 (17,62+1,25 8,19+0,06 1,648+0,150

3.2.2. Ty Ié chat mang

Proliposome BBR vdi ti 1€ mol HSPC: Chol:
BBR = 9:1:6, ti 1&¢ khoi lugng lipid : sorbitol lan

luot la 1:5, 1:10, 1:25, 1:40 dugc bao ché. Bot
proliposome BBR c6 mau vang, kho, toi. Hon
dich liposome BBR thu dugc sau khi hydrat hoa
proliosome BBR c¢6 mau vang, duc mo, dong
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nhét. Dic tinh cta liposome BBR thu dugc sau
khi hydrat hoa proliposome dugc trinh bay &
Bang 3.

Tai thoi diém ngay sau khi hydrat hoa,
liposome BBR ctia mau M14 ¢6 ti 1¢ khdi lugng
lipid : sorbitol 1a 1:10 c6 KTTP trung binh 8,63
1m nhoé hon so véi cac mau M13, M15 va M16.
Diéu nay c6 thé giai thich khi ti 1& chat mang lon
hon 10 14n so véi khéi Iugng phospholipid, qua
trinh hydart hoa trén bé mat chat mang dién ra
khong thuan loi anh huéng dén mang film bao
quanh chat mang. Con khi lugng chat mang nho
hon 10 14n khéi lugng lipid thi dién tich bé mit
chat mang nho, 16p mang film day hon dan dén
khé khin trong quéa trinh hydrat héa dé hinh
thanh liposome. Do d6 lya chon ti 18 ti khdi
luong lipid : sorbitol 1a 1:10. Ngoai ra, khi khao

sat KTTP liposomes sau hydrat héa cho thiy
liposome sau 15 pht hydrat hda c6 KTTP trung
binh, D[90], va Span giam. Piéu nay c6 thé dugc
giai thich do sau khi hydrat hoa cac phan tu lipid
con sap xép long 1éo, sau mot khoang thoi gian
chung 6n dinh hon nén KTTP giam nhe.
Liposome BBR sau 30 phut hydrat hoa cua mét
s0 mau ¢6 KTTP trung binh va D[90] tang nhe.
Nguyén nhan do cac tiéu phan liposome két tu
voi nhau lam tang KTTP. Do d6, thoi gian danh
gia KTTP liposome phu hop l& 15 phat sau
hydrat hda.

3.3. Panh gia hinh théai cua liposome va DSC
cuia proliposome BBR

3.3.1. Hinh théi liposome BBR

Hinh 1. Hinh anh FESEM cua liposome BBR.

Prolipsome BBR (bao ché theo cong thirc
M14) sau khi hydrat hoa tao liposome BBR,
mang soi trén kinh hién vi truong phat xa
FESEM cho két qua nhu Hinh 1. Hinh anh cho
thay tiéu phan liposome BBR 14 hinh cau két tu
lai v6i nhau va véi chat mang sorbitol. Nguyén
nhan cua hién tugng nay la do, trude khi duoc
soi dudi kinh hién vi FESEM, hdn dich liposome
can duoc 1am kho, khi dé liposome két tu voi
nhau va két tu voi luong chit mang sorbitol 16n.

3.3.2. Phén tich nhiét quét vi sai (DSC).

Phd phan tich nhiét vi sai cua cic mau
nguyén ligu HSPC, Chol, BBR, sorbitol va

proliposome BBR (bao ché theo cong thirc M14)
duogc trinh bay ¢ Hinh 2.

Két qua ¢ Hinh 2 cho thiy HSPC c6 mét
peak thu nhiét ¢ khoang 70°C, twong ung Vvai
nhiét do chuyén pha caa HSPC. Chol c6 peak
thu nhiét & khoang 150 °C, tuong trng véi nhiét
d6 néng chay. Sorbitol c6 mot peak thu nhiét
khoang 102°C, tuong tng Vi nhiét nong chay.
Berberin c6 peak thu nhiét khoang 145°C tuong
g véi nhiét nong chay, két qua nay phu hop
vai nghién cuu trude day [11]. Tuy nhién trén
phd dd DSC ciia proliposome BBR peak thu
nhiét ciia HSPC, Chol, sorbitol va BBR da bién
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mat. Diéu nay chimg t6 BBR d3 phén tan trong
proliposome BBR dudi dang phan tir.

Proliposome BBR.
HSPC

- W
sorbitol

BBR

Cholesterol

L L L L
50 100 150 200 250

Hinh 2. Phd DSC cua proliposome BBR, HSPC,
sorbitol, BBR, cholesterol.

4. Két luan

Proliposome berberin di dugc bao ché bang
phuong phép trang phim trén bé mat chat mang
véi ti 1€ mol HSPC: Cholesterol: Berberin la
9:1:6, str dung chat mang sorbitol véi khdi lugng
gip 10 1an khdi luong lipid. Proliposome BBR
bao ché dugc c6 hinh thirc bot mau vang, kho toi,
hydrat hoa trong nudce thanh liposome BBR kich
thudc tiéu phan trung binh khoang 8,41um. Két
qué phan tich nhiét vi sai DSC cho thdy BBR c6
thé da phan tan trong proliposome BBR dudi
dang phan tir. Nhu vay, nghién ciru bude dau da
bao ché dugc proliposome BBR bing phuong
phép trang film trén bé mat chat mang, tir d6 co
thé 1am tién dé cho c4c nghién ctu sdu hon vé
proliposome.
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