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Abstract: The aims of study was formulation and evaluation of berberin (BBR) loaded proliposomes
by spray-drying method. BBR proliposomes were evaluated for appearance, spray-drying efficiency,
morphology and differential scanning calorimetry (DSC). Liposomes, obtained after hydration, were
evaluated for particle size, size distribution, morphology and entrapment efficiency. The results
showed that BBR proliposomes were prepared by spray-drying method with molar ratio of
Hydrogenated soy phosphatidyl choline (HSPC): Sodium deoxycholat (NaDC): vitamin E (VtE):
BBR =7: 1: 6: 6. Mixture of manitol and Aerosil at weight ratio of 97:3 was used as carrier. Results
of DSC showed that berberin was dispersed molecularly into proliposomes powder. BBR liposomes,
obtained after hydration, had average particle diameter of about 29 um and entrapment efficiency
was 22.23%.
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Nghién cau bao ché proliposome berberin
bang phuong phap phun say
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Truong Pai Hoc Dwoc Ha Néi, 13-15 Lé Thanh Tong, Hoan Kiém, Ha Noi, Viet Nam

Nhén ngay 16 thang 4 nam 2021
Chinh sira ngay 04 thadng 5 nam 2021; Chap nhan dang ngay 05 thang 5 nam 2021

Tém tit: Muc tiéu cua nghién ctru 1a xay dung cong thirc bao ché va danh gia proliposome berberin
(BBR) bang phuong phap phun sdy. Bot proliposome BBR dugc dénh gia vé hinh thirc, hiéu suat
phun sdy, hinh thai va dic tinh nhiét vi sai. Liposome thu dwoc sau khi hydrat hoa proliposome dugc
danh gia kich thudc tiéu phan (KTTP), phan b KTTP, hinh théi liposome va hiéu suét liposome
hoa. Két qua cho thay, proliposome BBR ¢ ti 16 mol HSPC:NaDC:vtE:BBR= 7:1:6:6, st dung hén
hop chit mang manitol va Aerosil (ti 18 khdi lwong 97:3) v6i khdi lwong bang khéi luong lipid, c6
hinh thirc bot mau vang, kho, toi. Két qua phan tich nhiét vi sai cho thiy berberin da phan tan dudi
dang phan tir vao proliposome. Liposome BBR tao thanh sau khi hydrat hoa trong nuée c6 duong
kinh tiéu phan trung binh khoang 29,2 um va hi¢u suat liposome hoa dat 22,23%.

Tir khéa: Proliposomes, liposomes, berberin, natri deoxycholat, phun say.

1. Mé dau

Berberin (BBR) 1a m¢t isoquinolin alcaloid
thuong c6 trong ré, than ré, vo cdy cua nhiing cay
thudc chi Berberis, Coptidis, Coscinium. BBR
da duogc st dung tir nhidu nim nay véi tic dung
dugc 1y chinh 1a diéu tri tiéu chay voi hoat tinh
khang khudn phd rong. Mot s nghién ctru trong
nhitng nim gan day chi ra rang berberin c6 kha
ning diéu tri mot sé bénh man tinh nhu rdi loan
lipid mau [1], dong kinh [2],... Tuy nhién, do kha
ning thim qua mang sinh hoc kém dan dén sinh
kha dung thip nén umg dung trén 1am sang con
han ché [1-3].

Proliposome la cac hat kho, tron chay tdt, khi
thém nudc chiung phan tan thanh hdén dich
liposome,... Dugc chdt thin nudc & trong
khoang than nudc, dugc chat thin dau nam trong
cac 16p vo gitp ting d6 tan ciia duoc chat it tan,
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tang tinh tham cta nhitng duoc chat tham kém.
Do ton tai 0 trang thai rdn nén hau hét cac Vén de
vé d6 6n dinh cua liposome dugc giai quyet va
dé dang ung dung duoc vao cac dang thudc ran.
Proliposome c6 thé duogc bao ché bang cac
phuong phap khac nhau nhu hydrat hoa mang
film, phun say, phuong phap d6i khang dung moi
siéu tdi han, phuong phap bao hat,... [4, 5].
Trong nghién cru trudc, nhom tac gia da
nghién ciru bao ché liposome BBR sir dung céac
thanh phan phosphatidyl choline d4u nanh
hydrogen héa (HSPC), natri deoxycholat
(NaDC) va vitamin E bang phwong phép tiém
ethanol [6]. Vi cac thanh phan nhu vdy, hiéu
suét liposome hoa dat khoang 37%. Proliposome
BBR di duoc bao ché bang phwong phéap hydrat
héa mang film [7]. Tuy nhién, phuong phap
phun sdy c6 uu diém d& dang nang cap quy mé
va d& trién khai vao san xuit. Do vay, nghién ctru
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dugc tién hanh voi myc tiéu bao ché duge bot
proliposome BBR bang phuong phap phun say
va danh gia bt prolipsome thu dugc.

2. Nguyén liéu va phwong phap
2.1. Nguyén liéu va thiét bi

Nguyén liéu: berberin base (98 %) c6 xuét xir
Viégt Nam; phosphatidylcholin ddu nanh
hydrogen hoa (HSPC) duoc cung cip boi Lipoid,
Prc; vitamin E (VtE) c6 ngudn gbc tir CISME,
Italia; natri deoxy cholat (NaDC), cellulose vi
tinh thé (Avicel PH102), manitol, sorbitol,
Acrosil c6 xuit xu tir Trung Qudc; ethanol tuyét
dbi dugc cung cip bai cong ty hoa chat Pirc
Giang, Viét Nam; nudc tham thau nguoc duoc
diéu ché tai phong thi nghiém (Viét Nam).

Thiét bi: can phan tich Satorius BP121S;
may siéu am Labsonic (Nhat); may phun sy
Buchi Mini Spray Dryer B-191 (Thuy Si); may
khudy tir IKA RET basic (Pirc); may quang phd
UV-Vis U-1800 (Hitachi-Nhat Ban); may phan
tich kich thuéc Masterizer 3000E); 6ng li tim
chia mang siéu loc 50000 Dalton Milipore
(Merk, Buc); may li tim Hermle Z200A (Dc);
kinh hién vi dién tir quét SEM S-4800 (Hitachi,
Nhat Ban); kinh hién vi quang hoc c6 két ndi
camera NiKon (Nhat Ban); may phan tich nhiét
vi sai DSC (Mettler Toledo, Thuy S¥).

2.2. Phuong phap nghién ciru

2.2.1. Phwong phdp bdo ché proliposome BBR

Proliposome BBR dugc bao ché bing
phwong phéap phun siy. HSPC, NaDC, VtE, BBR
v6i ti 18 khdi lugng 7:1:6:6 duoc hoa tan trong
60ml ethanol tuyét ddi, siéu am 15 phut dé cac
thanh phan tan hoan toan [6]. Chit mang
(manitol, sorbitol,...) duwgc phan tan trong dung
dich ethanol, siéu 4m 15 phit. Phun sy hon dich
trén bang may phun say Buchi Mini Spray Dryer
B-191 véi cac thong s6: nhiét do khi vao 60 °C,
téc do phun dich 4 ml/phut, tbc d6 thoi khi 70%,
ap suat khi nén 3 kg/cm®. San pham thu duoc sau
phun sdy duoc cho vao lo thay tinh day nut cao
su, bao quan trong binh hiit 4m & nhiét d6 phong.

2.2.2. Phuong phap hydrat hoa proliposome BBR

Can khoang 20 mg bdt proliposome BBR,
hydrat hoa véi 10 ml nude tinh khiét & 37 °C,
lic xo4y bang mdy vortex trong 4 phut, siéu am
hdn dich trong 10 phut & cuong d6 40 kHz dé thu
duoc hon dich liposome berberin.

2.2.3. Phuong phdp xdc dinh hiéu sudt phun sdy
Hiéu suat phun siy duoc xac dinh bang cong
thirc dudi day:
H (%) = 22 x 100%
Wr

Trong do:

W, la khél luong bot thu duge sau phun sdy;

Wr 1a tong khdi luong cua lipid, chat mang,
dugc chét trong hdn hop trude phun say.

2.2.4. Phwong phap danh gia proliposome BBR

i) Hinh thtrc: bot proliposome BBR c6 mau
vang, kho, toi. Hon dich liposome BBR thu duoc
sau khi hydrat héa proliosome BBR c6 mau
vang, duc mo;

ii) Kich thu6c tiéu phan liposome BBR sau
khi hydrat hoa proliposome BBR: kich thudc
tiéu phan liposome BBR hinh thanh sau khi
hydrat hoéa proliposome BBR véi nudc dugc
danh gid bang miy Mastersizer 3000E. Cho
khoang 400 ml nudc thim thiu ngugc vao coc
¢6 moé 500 ml, dat cbe vao may do Mastersizer
3000E, cho tir tir mau di hydrat hoa vao cdc do
dén khi do duc dat khoang 0,5 - 5%. Cac thong
s6 D[4,3] biéu dién KTTP trung binh theo thé
tich; Span danh gia phan b6 KTTP, Span cang
nho thi khoang phan bd cang hep, Span<5 1a gi4
tri ¢ thé chép nhan duoc;

iii) Phuong phéap xac dinh ham lugng BBR
trong bot proliposome BBR: cén chinh xac
khoang 10 mg bot proliposome BBR, phén tan
bang 10 ml ethanol tuyét ddi trong binh dinh
murc 25 ml, siéu am 15 pht, sau do bd sung dén
vach bang nuéc tinh khiét, siéu am tlep tuc
15 phdt. Loc qua mang cellulose tai to hop
0,45 pum, dung dich thu dwoc dem do quang phd
UV-VIS & budc séng 348 nm voi mau trang la
dung dich ethanol 50%;

iv) Phuong phap xac dinh hiéu suat liposome
hda cua liposome BBR thu dugc sau khi hydrat
hoa proliposome BBR: Hydrat hoa proliposome
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BBR theo phuong phap & muc 2.2.2 thu duogc
liposome BBR. Hon dich liposome BBR dugc
cho vao dng li tAm chira mang siéu loc 50000
Dalton, li tim véi téc do 5000 vong/phut trong
30 phut. Sau li tam, dugc chét tu do di qua dugc
mang loc, liposome BBR duoc giir lai trén mang.
Dugc chét toan phén 1a luong duoc chit ¢6 trong
bot proliposome, duoc xac dinh bang phuong
phap néu ¢ muc 2.2.4. Duoc chat di liposome
héa 1a luwong duoc chit c6 trong hdn dich
liposome BBR dugc gilt lai trén mang loc.
Luong duoc chét phia dudi éng ly tim 1a lugng
duoc chét tu do duoc dinh luong béng phuong
phap UV-Vis & bubc soéng 348 nm.
Hiéu suit liposome héa (%EE) duoc tinh theo
cong thtc:

%EE = (1

Luwong dwoc chit ty do

)x100%

Lwong dwgc chit toan phan

v) Phuong phap danh gia hinh thai:
Proliposome BBR, BBR nguyén liéu, HSPC,
manitol duoc quan sat dac diém hinh thai bang
kinh hién vi quang hoc c6 vat kinh 10x, thi kinh
10x va c6 gan camera va may hién vi dién tir quét
(Simazhu, Nhat Ban);

vi) Phuong phap phén tich nhiét quét vi sai
(DSC): chuan bi khoang 5 - 10 mg mau NaDC,
HSPC, BBR va mau proliposome BBR. Sau d6
cho mdi mau vao dia nhom, han kin. Mau tring
1a dia nhom tréng duoc han kin. Phan tich mau
tr 30 °C dén 200 °C, téc do gia nhiét 1a
10 °C/phat, lvu luong khi nito 1a 50 ml/phut;

vii) Phuong phap danh gia 6 6n dinh cua bot
proliposome BBR phun sdy: mau bot
proliposome phun sy dugc cho vao lo thuy tinh
c6 ddy nap cao su va bao quan trong binh hit am
& nhiét @6 phong. Sau cac khoang thoi gian
1 tuan, 2 tuan, 4 tuan, 6 tuan danh gia ham lugng
dugc chat trong bot, va dic tinh caa liposome thu
duoc sau khi hydrat hoa.

3. Két qua va ban luan
3.1. Khdo sét logi chat mang

Proliposome  véi  cac  thanh  phan
HSPC:NaDC:vitE va cac chat mang Avicel,
Manitol, sorbitol ¢6 dic tinh duoc mb ta &
Bang 1 dudi day.

Bang 1. Anh hudng ciia mot s6 cht mang dén dic tinh caa bot proliposome
va liposome sau hydrat héa (trung binh +SD, n=3)

bac tinh cua proliposome bac tinh cua liposome
Mau Chat mang Hiéu sgat Ham luong D[4,3] I—_||¢u suat )
phun say duoc chét (%) m Span liposome hda
H (%) : o | H (EE%)
Avicel
S1 PH102 30,38+3,76 6,16+0,69 56,6+2,1 2,598+0,052 15,70+0,77
s | Manitol ) o61+183 | 4,0540,86 255+0,8 | 3,534+0,145 | 20,27+312
Aerosil (8:2) e DA T E e
Sorbitol:
S3 . 22,97+2,45 6,86+0,23 31,5+1,9 4,476+0,202 16,37+1,32
Aerosil (8:2)

Két qua thu dugc ¢ Bang 1 cho thy, hiéu
sudt phun sdy giam dan qua cdc mau S$2, 81, S3.
Két qua & Bang 1 cho thiy hiéu suit phun sdy
giam dan khi st dung lan lugt cac chat mang la
manitol, Avicel, sorbitol. Piéu nay c6 thé duoc
giai thich do sy tic sung phun trong qué trinh
phun say khi sir dung chat mang la Avicel PH102

din dén hiéu suit phun sdy khi sir dung chat
mang Avicel thap hon so v6i manitol. Avicel
PH102 ban chét 1a cellulose vi tinh thé, khong
tan trong ethanol, kich thudc gitt nguyén trong
quéa trinh phén tan trong ethanol. Trong khi do
manitol, sorbitol tan mot phan trong ethanol nén
kich thude cua cac hat nay nhd hon kich thudc
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ban dau khi dugc phan tan trong ethanol do d6
khong xiy ra hién tuong tic sang phun.
Hiéu sudt phun siy c6 thé lién quan dén diém
nong chay ciia mdi loai chit mang, nhiét d6 phun
sdy cang thap hon diém néng chay cuia chat mang
thi cac chat mang it bj chay 1ong, bam dinh 1én
thanh budng sy, hiéu suit phun siy cang cao.
DPiém néng chay cua manitol (166-168 °C),
sorbitol (88-102 °C). Khi phun sdy & 60 ° C thi
chénh léch nhiét do phun séy va nhiét do nong
chdy ctia manitol cao hon sorbitol. Do d6 hi¢u
sudt phun say khi str dung chit mang manitol cao
hon khi str dung chat mang sorbitol.

Ham luong duoc chét trong bot sau phun siy
giam déan khi sir dung chat mang sorbitol, Avicel
PH 102 va manitol. Him lugng duoc chat trong
b6t sau phun siy khi st dung chit mang la
manitol thap nhat, c6 thé lién quan dén hiéu suat
phun sdy ctia manitol 1 cao nhat, nén luong
duoc chat phan tan trong mot khéi lugng bot 16n,
do d6 ham lwong dugc chét trong bot thip nhét.

Tur két qua ¢ Bang 1 cho thiy D[4,3] cua cac
mau liposome BBR sau khi hydrat hoa
proliposome BBR giam dan lan luot khi sir dung
chat mang Avicel, manitol va sorbitol. Diéu nay

c6 thé giai thich do do tan cua cac chat mang
trong nudce 1a khac nhau. Chat mang tan tét trong
nudéc thi phan 16i nuéce bén trong cua liposome
cang nho, dan dén kich thudc cua liposome cang
nho. Avicel PH102 hau nhu khong tan trong
nuéec do d6 khi sir dung chat mang Avicel
PH102, KTTP cua liposome BBR thu dugc la
I6n nhat. Mac du do tan trong nuéc cua sorbitol
(2000 g/1) cao hon manitol (229 g/I) nhung
proliposome sur dung sorbitol bi dinh céc hat véi
nhau thanh timg dam sau khi phun say. Do do,
KTTP cia mau S3 cao hon so véi mau S2.
Ngoai ra, hiéu suat liposome héa cao nhat khi st
dung chat mang la manitol. Tir cac két qua trén,
chat mang manitol cho hiéu suat phun sy, hiéu
suat liposome hoa cao nhat, KTTP cua liposome
nho hon cé, do d6 lya chon manitol dé tién hanh
cac nghién cuu tiép theo.

3.2. Khao sat t7 ¢ Aerosil

Proliposome BBR duoc bao ché bang chat
mang manitol véi céac ti 1¢ Aerosil khac nhau,
¢6 cac dac tinh duogc thé hién & Bang 2.

Bang 2. Anh huong cua Aerosil dén dic tinh cua proliposome va liposome BBR (trung binh +SD, n=3)

bac tinh cua bot o -
oroliposome BBR bac tinh cta liposome BBR
Mau Chat mang Hiéu suét glam 1L:]c_1ng D[4,3] . :—_hcu suath’
hun sdy (%) wgc chat um pan iposome héa
P (%) (EE%)
S4 Manitol 30,34+3,46 6,51+1,23 49,3+1,6 1,98740,012 14,57+1,08
Manitol:
S5 . . 39,61+3,08 5,87+1,54 40,840,8 2,101+0,128 18,87+1,94
Aerosil (97:3)
6 Manitol: 4556+2,53 | 4,98+054 | 342+12 | 253940114 | 19,26+2,23
Aerosil (9:1)
s | Manitol: 42814183 | 405+086 | 255+08 | 3534+0,145 | 20,27+3,12
Aerosil (8:2)
s7 Manitol: 41204171 |3,6540,76 | 13,0408 | 2586+0,099 | 2245+0,78
Aerosil (7:3)
S8 Manitol: 39,0940,51 |3,204024 | 11,3405 2/45010,231 | 26,46+1,69
Aerosil (6:4)

Két qua ¢ Bang 2 cho th?iy, cac mau ‘SZ, S§,
S6, S7, S8 (co Acrosil trong thanh phan chat
mang) c6 hi¢u suat phun say cao hon so vdi mau

S4 (khong co6 Aerosil trong thanh ph?m chat
mang). Sy c6 mat cua Aerosil trong chat mang
gop phan lam tang hiéu suat phun say. Aerosil
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lam giam sy bam dinh cta bot proliposome BBR
1én thanh budng sdy dan t&i ting hiéu suat phun
sdy. Hiéu suit phun sdy cao nhét khi sir dung
lwong Aerosil 1a 10% so voi tong khdi lwong chat
mang, khi tang dan ti 1& Aersosil 1én 20%, 30%,
40% so voi tong khoi lugng chét mang, hiéu suat
phun sy c6 xu hudng giam dan. Piéu nay c6 thé
do ti 1¢ Aerosil cang nhiéu, khoi lugng cua chét
mang cang giam nén san pham dé bi hut qua
duong khi ra, din dén hiéu suat phun sy giam.
Két qua ¢ Bang 2 nhan thay khi ting dan ti
1¢ Aerosil, ham lugng dugc chét trong bot sau
phun séy giam dan. Aerosil ¢6 cau triic r5ng x6p,
khi két hop Aerosil vao thanh phan chit mang,
dugc chat co thé bi giam trong ciu tric cua
Aerosil va kho thoat ra ngoai khi hydrat héa.
Do d6, khi ti 1& Aerosil cang nhiéu, thi lwong
dugc chat bi giam giit cang 16n, lam giam ham
luong duge chét trong bot.
Tur két qua & Bang 2 cho thay khi tang dan ti
I¢ Aerosil trong thanh phan chat mang, cac mau
c6 KTTP giam dan, hiéu suat liposome hoéa tiang

dan. Khi ti 1& Aerosil tang dan, luong manitol
trong thanh phan chit mang giam dan nén I8i
nuéc & trong liposome giam dan, do d6 KTTP
giam dan. Kich thudc cang lon, cau trac
liposome cang khd bén chat, do d6 hiéu suat
liposome hoa cang thap.

Viéc bo sung Aerosil vao thanh phan chat
mang nham muc dich lam giam bam dinh cua
khéi bot 1én thanh budng sy, tir d6 tang higu suat
phun siy ma khong lam anh huéng dén ham
lugng dugc chat trong khéi bot. Bé dam bao
dugc ham luong duoc chat trong khbi bot dong
thoi tranh bam dinh khi phun sdy, mau S5 c6 ham
lwong Aerosil chiém 3% dugc chon dé tién hanh
cac thi nghiém tiép theo.

3.3. Khdo sét t7 I¢ lipid:chat mang
Cac dac tinh cua proliposome BBR dugc bao

ché véi céc ti 1¢ lipid:chat mang khac nhau dugc
thé hién & Bang 3.

Bang 3. Anh huong cua ti 1¢ khdi luong lipid:chat mang dén dac tinh
cua bot proliposome va liposome BBR (trung binh +SD, n=3)

.. .| Hiéu suat . Hiéu suat
My | LiPid- chat phun sy Ham lugng (}U%C D[4,3] Span liposome héa
mang H (%) chat trong bot (%) | um (EE%)
S9 11 23,66+2,14 | 8,19+1,02 29,2415 1,792+0.015 23,22+2,14
S10 | 1:1,5 32,98+2,84 | 7,01+1,65 36,3+1,0 1,987+0,117 20,4740,87
S5 1:2 39,61+3,08 | 5,87+1,54 40,8+0,8 2,101+0,128 18,87+1,94

Két qua ¢ Bang 3 cho thiy, khi giam dén ti
1¢ khéi luong lipid:chat mang, hiéu suat phun sdy
tang dan, ham lugng duogc chét trong bt giam
dan. Nguyén nhan do lugng chit mang cang
nhiéu thi sy bam dinh cua bot 1én thanh buéng
sdy cang giam nén hi¢u suat phun sy cang ting.
Ham luong duoc chét trong khéi bot sau phun
sdy giam dan theo thir tu cac mau S9, S10, S5 do
luong chit mang ting dan.

Khi lugng chat mang giam dan, KTTP cua
liposome, hiéu suat liposome héa giam dan.
Diéu nay co thé giai thich do lugng chat mang

cang nhiéu, mat do cac thanh phan cua liposome
trang trén bé mat chat mang cang it, sau khi
hydrat héa ciu trdc liposome cang long 1éo, nén
KTTP I6n va hiéu suat liposome héa thap. Tir két
qua thu dugc & Bang 3, chon mau S9 cd ti Ié
lipid:chat mang 1a 1:1 dé tién hanh cac nghién
ctru tiép theo. Mau proliposome phun say S9 c6
hiéu suat liposome hoa sau hydrat dat 23%.
Thanh phan ciu tao nén liposome gom
phosphatidylcholin dau nanh hydrogen héa, natri
deoxycholat va vitamin E cho hiéu sut liposome
héa & nghién ctru bao ché liposome BBR bang
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phuong phap tiém ethanol dat 37% [6]. Do do,
c6 thé tiép tuc cai thién thanh phan ciu tao 16p
mang phospholipid kép cua liposome dé cai
thién hiéu suat liposome hoa sau khi hydrat hoa
bot proliposome. Ngodi ra, liposome bao ché
bang phuong phap tiém ethanol c6 kich thuéc
trong khoang nanomet [6] nhung kich thudc
liposome thu duwoc sau khi hydrat hda
proliposome nam trong khoang micromet. Két
qua nay cling hoan toan phu hgp vai cac nghién
ctru khac trén thé gisi [8]. Trong thanh phan cua
bot proliposome, 16p mang film phospholipid
bao xung quang chat mang manitol, do d6 khi
hydrat hda bang tao thanh cac liposome nhiéu
16p c6 kich thudc ¢ micromet [9].

3.4. Pdnh gid mét so dac tinh cua proliposome BBR

Mau proliposome BBR S9 dugc danh gia
mot so dac tinh vé h“mh thuc, hinh thai, pho DSC,
d6 6n dinh trong diéu kién bao quan.

3.4.1. Hinh thuc

Bt proliposome BBR c6 mau vang, kho, toi
(Hinh 1a). Hon dich liposome BBR thu duoc sau
khi hydrat hoa proliposome BBR theo phuong
phap mo ta & muc 2.2.2 c6 mau vang, duc mo
khong con tiéu phan chua tan hét (Hinh 1b)

Hinh 1. a) Bot proliposome BBR;
b) Hon dich liposome BBR sau hydrat hoa.

3.4.2. Hinh thai

S o PP

Hinh 2. Pic diém cac miu bot duoc quan sat bang
kinh hién vi quang hoc.
a) Bot BBR nguyén liéu; b) mannitol;
¢) HSPC; d) Bot proliposome BBR phun séy.



8 T.T.H. Yen et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 37, No. 2 (2021) 1-9

Hinh anh dudi kinh hién vi quang hoc cho
thiy bot BBR nguyén liéu la cac tinh thé c6 dang
hinh hop chir nhat xen 13n céc tinh thé hinh kim;
manitol bao gom céc tinh thé c¢6 dang hinh try;
HSPC gom cac hat nhiéu hinh dang dinh vao
nhau; bot proliposome BBR goém cac hat hinh
cau sap xép xung quanh cac tinh thé hinh tru.
Sau khi phun say hon hop manitol phan tan trong
dung dich lipid, san pham bot proliposome BBR
la c&c hat c6 hinh cau sip xép xung quanh cac
tinh thé hinh tru.

Hinh 3. Hinh anh chup SEM cua proliposome
va liposome BBR.
a) Hinh anh chup SEM cua proliposome BBR phun
sdy & do phong dai 10000x;
b) Hinh anh chup SEM cua liposome BBR
thu dugc sau khi hydrat héa proliposome BBR
& d6 phong dai 2000x.

Duéi kinh hién vi dién tir quét, proliposome
BBR 1a cac hinh cau kich thuéc khoang 1-5 pm
bao quanh céc hinh tru dai cua tinh thé duong
manitol. Liposome BBR dugc tao thanh sau khi
hydrat héa proliposome BBR c6 dang hinh cau
kich thudc khoang 1-5 um, xen 14n 12 céc tinh thé
dudng manitol hinh try. Két qua nay nhé hon so

v6i kich thudc liposome do dugc trén thiét bi
Mastersizer (KTTP trung binh khoang 30 pum).
Diéu nay co thé giai thich do thiét bi Mastersizer
dua ra thong sd kich thuéc trung binh coa
liposome. Trong khi d6, hinh anh chyp SEM dua
ra mot vai liposome BBR trong vi truong.

3.4.3. Phan tich nhiét quét vi sai (DSC)

& Proliposome Fedk 57

¢, Mannitol iegral -949.45 M)

% HSPC
Integral -207.89 m)
Peak 862°C

Berberin base

Hinh 4. Ph6 DSC ciia manitol, proliposome BBR,
HSPC, NaDC, berberin base.

Két qua & Hinh 4 cho thay, manitol c6 mot
peak thu nhiét ¢ 166,54 °C tuong (tng vaoi nhiét
d6 nong chay. HSPC c6 mét peak thu nhiét ¢
82,62 °C tuong ung Véi nhiét do chuyén pha.
BBR c6 mot peak thu nhiét ¢ 144,45 °C tuong
tng voi nhiét do nong chay. Phé DSC cua
proliposome BBR c6 hai peak thu nhiét &
75,4 °C va 166,10 °C twong (tng véi nhiét do
chuyén pha cia HSPC va nhiét néng chay cua
manitol c6 trong proliposome BBR. O mau
proliposome BBR, peak thu nhiét cuia BBR
khong duoc phat hién, do d6 ¢6 thé BBR di phan
bé trong proliposome dudi dang phan tu.

3.4.4. B¢ 6n dinh cua proliposome BBR

Mau proliposome BBR phun siy S9 duoc
danh gia d6 6n dinh. Sau cac khoang thoi gian
bao quan, bot van gitr dic diém khé toi, c6 mau
vang. Ham luwong duoc chit trong bot
proliposome va dac tinh cua liposome BBR sau
khi hydrat héa & cac thoi diém duoc thé hién &
Bang 4 dudi day.
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Bang 4. Cac déc tinh cua bot proliposome va liposome BBR
sau hydrat héa tai cac thoi diém (trung binh £SD, n=3)

ez Hiéu suat liposome Ham lugng duoc
Thoi diém D[4,3] um Span héa (%) chét (%)
Ban dau 29,2415 1,79240,015 23,2242,14 8,1941,02
m2 tuan 30,1+1,1 1,2314+0,008 23,01+1,21 8,11+2,16
4 tuan 28,64+0,9 1,48240,010 23,65+2,01 7,85+1,67
6 tuan 29,5+1,6 1,85440,024 23,02+2,34 7,92+1,21
Két qua & Bang 4 cho thiy ham luong duoc No. 1-3, 2008, pp. 163-172,
chét trong bot proliposome BBR it thay doi trong https://doi.org/ 10.1016/j.e1phar._2008.05.043. _
qua trinh bao quan 6 tuan bao quan. Liposome [38] Y. T. Ho, J. S. Yang, T. C. Li et al., Berberine
BBR thu duoc sau khi hydrat héa proliposome Suppresses in Vitro Migration and Invasion I?f
C it 4 A X X h Human SCC-4 Tongue Squamous Cancer Cells
BBR tai cac thoi diém sau 2 tuan, 4 tuan, 6 tuan Through the Inhibitions of FAK, IKK, NF-Kb,
¢ D[90], D[4,3], Span, hiéu suat liposome hoa U-PA and MMP-2 and-9, Cancer Letters, Vol. 279,
gan nhu khong thay doi. No. 2, 2009, pp. 155-162,
https://doi.org/10.1016/j.canlet.2009.01.033.
) [4] S. Muneer, Z. Masood, S. Butt et al., Proliposomes
4. Ket luan as Pharmaceutical Drug Delivery System: A Brief
o Review, Journal of Nanomedicine and
Proliposome BBR dugc bao ché bang Nanotech_nology, Vol. 8, No. 3, 2017, pp. 448-450,
phuong phap phun sdy véi ti 16 mol cac thanh https://doi.org/10.4172/2157-7439.1000448.
phén HSPC:NaDC:vtE:BBR= 7:1:6:6, hén hop [5] H._K. Omer, N._R. Hussein,A._Ferraz (_at al., Spray-
manitol va Aerosil ¢ ti 1& khéi lwong 97:3 bing airéic{PerfoF;:r?:Llr?::orXZrosoIMIEC)ZCI)RZR/CIELSJsing fo;
khf?l luong 1}p1d; eA:thano! duoc sir dung lam dqu Monodose Powder Inhaler, AAPS PharmSciTech,
moi phun say. Bot prollposome BBR phun say Vol. 19, No. 5, 2018, pp. 2434-2448,
c6 mau vang, kho toi, ham lugng duoc chat trong https://doi.org/10.1208/s12249-018-1058-4.
bot dat khoang 8%. Ket qua phén tich nhiét vi sai [6] T. T. H. Yen, T. T. N. Quynh, D. T. Thuan,
DSC cho thay BBR c0 thé da phan tan trong bot P. T. M. Hue, Preparation of Berberin Liposomes,
proliposome dudi dang phan tir. Liposome BBR Contained Sodium Deoxycholate by Ethanol
thu dugc sau khi hydrat hoa proliposome BBR Injection Method, Journal of Pharmaceutical
c6 KTTP tir 27,7 um - 30,7 um, hiéu suat Research and Drug information, Vol. 11, No. 4,
liposome hoa dat khoang 23%. Cac két qua thu 2020, pp. 11-17 (in Vietnamese).
duoc la tién dé deé tiép tuc thyc hién cac nghién [7] T. T. H. Yen, T. T. Hue, P. T. M. Hue et al,,
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ng dyng ding dudng uong. Journal of Science: Medical and Pharmaceutical
Sciences, Vol. 36, No. 2, 2020, pp. 9-15,
A ; https://doi.org/10.25073/2588-1132/vnumps.4204.
Tai ligu tham khio [8] R.G. Ahmed, S. Sherif, Z. Zainab et al., Silymarin
[1] W. Kong, J. Wei, A. Parrveen et al., Berberine is Spray-Dried  Proliposomes: Preparation,
A Novel Cholesterol-Lowering Drug Working Characterization and Cytotoxic Evaluation, Drug
Through A Unique Mechanism Distinct From Delivery Letters, Vol. 10, No. 1, 2020, pp. 14-23,
Statins, Nature Medicine, Vol. 10, No. 12, 2004, https://doi.org/10.2174/2210303109666190722114211.
pp. 1344-1351, https://doi.org/10.1038/nm1135. [91 A. Bangham, M. M. Standish, J. C. Watkins

S. K. Kulkarni, A. Dhir, on The Mechanism of
Antidepressant-Like Action of Berberine Chloride,
European Journal of Pharmacology, Vol. 589,

(2]

Diffusion of Univalent lons Across the Lamellae of
Swollen Phospholipids, Journal of Molecular
Biology, Vol. 13, No. 1, 1965, pp. 238-252.


https://doi.org/10.1038/nm1135
https://doi.org/10.1016/j.ejphar.2008.05.043
http://dx.doi.org/10.25073/2588-1132/vnumps.4204
http://dx.doi.org/10.2174/2210303109666190722114211
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Diffusion+of+univalent+ions+across+the+lamellae+of+swollen+phospholipids
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Diffusion+of+univalent+ions+across+the+lamellae+of+swollen+phospholipids

