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Summary

Berberine (BER) is natural isoquinoline alkaloid, reported to possess numerous pharmacological
activities including hyperlipidemia, diabetes, metabolic syndrome, obesity, fatty liver disease.
However, BER shows low bioavailability because of poor solubility and poor permeability. The
purpose of this study was to enhance the dissolution rate of BER by developing a novel delivery
system that is self-microemulsifying drug delivery system (SMEDDS). Pseudoternary phase
diagrams were constructed using oil, surfactant and co-surfactant types to identify the efficient self-
microemulsification region. The optimal formulation with the best self-microemulsifying and
solubilization ability consisted of 19.5 % (w/w) of Peceol, 39 % (w/w) Cremophor RH 40.39 % (w/w)
propylen glycol and 2.5 % BER (w/w). SMEDDS was characterized by morphological observation,
droplet size, stability, drug content and in vitro release. The SMEDDS of BER could exhibit good
stability. In vitro release test showed a complete release of BER from SMEDDS was in 30 minutes.
These results demonstrate the potential use of SMEDDS for improving the bioavailability of BER.
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Chemix 3.6.

Dit van dé

Berberin (BER) la mét isoquinolin alkaloid tw
nhién cé nhiéu tac dung dwoc ly da dwoc chirng
minh nhw tri alzheimer, ha lipid huyét, khang
khuan, khang ndm, chéng viém loét da day va
dat biét 1a tac dung ha dwong huyét 2. Vi
nhiéu tac dung dwoc ly hiéu qua nhwng sinh kha
dung duwdng udng ctia BER rat thap (< 5 %) do
do tan kém, tinh thAm kém, din dén han ché
hap thu va bi chuyén héa nhiéu ®!. Hé vi tw nhi
(self microemulsifying drug delivery systems -
SMEDDS) & mét trong nhitng hé théng mang
thubc hién dai dang rat dwoc quan tam va da cé
cac trng dung dwoc thwong mai héa. SMEDDS
gilip cai thién dang ké sinh kha dung cla nhiéu
hoat chat kém tan, kém thdm nho dat tinh tw
nhi héa tao céac giot kich thuwéc nano 4.5
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Nghién ctru nay dwoc thye hién véi muc tiéu
bao ché va danh gia moét sb chi tiéu chat lwong
cla hé vi tw nhi ch&a berberin (SMEDDS -
BER).

Nguyén liéu va phwong phap

Dung méi, héa chat

Nguyén liéu berberin clorid, ham Iwgng
97,0 % (Trung Quéc), chét dbéi chiéu berberin
clororid, ham lwong 81,70 % (Vién Kiém nghiém
Thubc Thanh phé H6 Chi Minh).

Mau thubc dbi chiéu: Vién nang berberin
100 mg ctia Cong ty C4 phan Héa Dwoc Pham
Mekophar, S6 16: 20005CN, HSD: 18/04/2024.

Propylen glycol, glycerol, PEG 400, Tween
20, Tween 80, Parafin (Xilong - Trung Quéc);
Cremophor RH 40, Peceol, Capryol 90,
Transcutol, Labrafac (Gattefossé - Phap);

Dung méi séc ky dat tiéu chuan s dung cho
HPLC (Merck, Hoa Ky).

Trang thiét bi va dung cu nghién ctru

Thiét bi: May do dd hoa tan PT-DT70
(Pharmatest - Burc); hé théng sac ky 16ng hiéu
nang cao HPLC-PDA (Agilent - My), may do
kich thwdc tiéu phan nano Zetasizer (Malvern -
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Anh), bé siéu am Elma S108H (EIma - Buc),
may khudy tir gia nhiét (Velp - ltalia).

Phwong phap nghién ctru

Xay dwng va tham dinh quy trinh dinh
lwong berberin

Ham lwong berberin trong SMEDDS - BER
duwgc dinh lwong bang phuong phap séc ky
I6ng hiéu nang cao véi dau do PDA. Cot sac ki
Phenomenex Gemini C18 (250 x 4,5 mm, 5 um),
pha dong dang dong acetonitril — acid acetic 1 %
(25:75), nhiét d6 cot 30 °C, thé tich tiém mau
10 pl; tbc d6 dong 1,0 ml/phut; phat hién & buéc
séng 345 nm.

Can moét lwgng chinh xac khoang 200 mg
SMEDDS - BER vao binh dinh mtrc 100 ml, hoa
tan bang hén hop dung méi acid acetic 1 % -
acetonitril (75:25). Loc qua mang loc 0,22 um.
Tién hanh song song vé&i mau dbi chiéu berberin
c6 ham lwgng khoang 300 ppm.

Quy trinh phan tich dwoc thdm dinh cac yéu
ciu theo hwéng dan cia ICH © gém do dic
hiéu; tinh twong thich hé théng; tinh tuyén tinh;
do lap lai; do chinh xac trung gian; dé dung. Quy
trinh sau khi thdm dinh dwoc (rng dung dé& xac
dinh ham lwong berberin trong cac chéat mang,
cac cong thirc bao ché va danh gia cac chi tiéu
déi véi SMEDDS - BER.

Xdc dinh dé tan cua berberin trong cdc
chat mang

Thém mét lweng dw berberin vao 5 ml chét
mang, khudy tlr 600 vong/phut trong 24 gid &
nhiét d6 phong, sau do, ly tam 4000 vong/phut
trong 10 phut, 14y phan dich ly tam loc qua mang
loc 0,45 um. Xac dinh ndéng d6 berberin bang
phwong phap HPLC da thdm dinh.

Xay dwng gian do pha, thiét 1ap céng thirc
SMEDDS

Dwa vao nghién két qua nghién clru do tan
ctia dwoc chéat, chon pha dau, chét dién hoat
(CDH) va chét dong dién hoat (CBDDH) twong
&ng la chat mang cho d6 tan tét nhéat trong cac
chat mang khao sat. St dung gidn dd pha dé
xac dinh ty 1& cla cac thanh phan da chon dé
xay dung cong thirc SMEDDS tbi wu, st dung
phwong phap chuan dé nudc trong xay dwng
gian dd pha [,

CDH va CBDH duoc phdi hop thanh hén
hop Smix v&i cac ty 18 khdi lwong khac nhau
(5:1, 4:1, 3:1, 2:1, 1:1 va 1:2). Dau va hén hop

Smix duoc phdi hop véi ty 18 xac dinh tir 2:8,
3:7, 4:6, 5:5, 6:4, va 7:3 trong cac 6ng nghiém.
S& dung nuédc cat d& chudn dd cac hén hop.
Ghi nhan lvgng nwédc chuan dd twong wng voi
viing hén hop con trong va dén ldc tré nén duc,
nhitng mau déng hwéng va trong duwoc xem la
nam trong viing vi nhii twong . Tir d6 Iwa chon
ty 1& dau/CDH/CDDH dé xay dwng cong thirc
SMEDDS. Gian db pha dwoc thiét lap bang
phan mém Chemix 3.6.

Bao ché SMEDDS - BER

Sau khi thiét lap dwoc gidn d6 pha, lwa chon
cac cong thirc SMEDDS c6 cac toa dd trong
vung vi nhii twong gém: gitra vung vi nhii twong,
c6 lwong dau nhidu nhét, c6 lwong CDH nhiéu
nhat dé khado sat kha nang tai BER va do bén
nhiét déng hoc.

Berberin dwoc hoa tan véi hén hop Smix
trwdc, sau dé phdi hop tr tir vao pha dau cho
tan hoan toan (khudy tlr 100 vong/phut & 50 °C).
Khdo sat kha ndng tai nhiéu ty 1& BER khac
nhau. SMEDDS - BER dwoc diéu chinh dén
1,5 g. Quan sat cdm quan, kiém tra dd én dinh
nhiét déng hoc. Coéng thirc SMEDDS téi wu phai
dat cdm quan, dang huéng sau pha loang,
khéng co tha va dat cac chi tiéu dd bén nhiét
déng hoc.

Danh gia cédc chi tiéu cia SMEDDS - BER

Dinh lwong berberin trong SMEDDS - BER

Binh Ivgng berberin trong SMEDDS - BER
bang phwong phap HPLC da thdm dinh.

Hinh thire cadm quan

Hé phai trong subt va ddng nhét truéc khi
pha lodng. Sau khi pha loang 100 1an vé&i nuwéc
cét, hé phai tao dwoc vi nhii twong trong, dong
nhét va khong cé tha berberin, khéng tach 16p.

Kich thuérc giot

Pha loang SMEDDS véi nuwéc cat & cac
néng d6 10 % va 1 %, kich thwéc giot va phan
bd kich thuéc giot dwoc kiém tra béng k¥ thuat
tan xa tia laser (Zetasizer).

bé hoa tan

Thiét bj kiéu gid quay; mai trwdng hoa tan la
500 ml dung dich acid hydrocloric 0,1 N va sau
do thir lai v&i 500 ml dung dich dém phosphat
pH 6,8; téc dd quay: 120 vong/phut; nhiét do: 37
+ 0,5 °C; thoi gian: LAy 5 ml mau sau cac thoi
gian 10, 20, 30 va 60 phut, bd sung lai lwong
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dich hoa tan méi twong (ng. Mau duoc loc qua
mang loc 0,22 um va dinh lwong bang phwong
phap HPLC d3 thdm dinh.

Do bén nhiét déng hoc

Chu trinh néng - lanh: Pha loang cong thic
SMEDDS - BER 100 Ian v&i nwéc cét, tién hanh
6 chu ky néng - lanh & 2 mdrc nhiét doé 4 °C va
45 °C, thoi gian lwu mau & mai nhiét do 1a 8 gio.
Hé dat yéu cau néu sau 8 gid dat chi tiéu cdm
quan.

Chu trinh déng - ra déng: Pha lodng cong
thiec SMEDDS - BER 100 l4n véi nwdc cét, tién
hanh 6 chu ky déng - rd déng, thoi gian lwu mau
& mdi nhiét do la 8 gid. Hé dat yéu cau néu sau
8 gi& dat chi tiéu cdm quan.

Ly tdm: Pha loang céng th&c SMEDDS -
BER 100 lan v&i nuwéc cét, tién hanh ly tam
5000 rpm trong 15 phat, hé dat yéu ciu néu
khéng co tha va tach I&p sau ly tam.

Két qua nghién clru

Xay dwng va thdm dinh quy trinh dinh
lwo'ng berberin

Quy trinh dinh lvong dwgc thdm dinh cac
yéu ciu theo hwéng dan cla ICH . Quy trinh
dat yéu ciu vé do dac hiéu (séc ky dd mau thir
cho mét pic c6 thoi gian lwu twong dwong voi
pic trong séc ki d& mau ddi chiéu, phd UV co
cung hinh dang va cac dinh hap thu cuc dai, séc
ky d& mau placebo va mau dung méi khéng co
pic tai thei gian lwu twong ng véi pic trong sac
ky d6 mau dbi chiéu); tinh twong thich hé théng
(RSD% cua thdi gian lwu va dién tich pic
< 2,0 %); tinh tuyén tinh (y = 40,389x, R* = 1);
do lap lai (RSD = 0,29 %); d6 chinh xac trung
gian (RSD = 0,185 %); d6 dung (ty 1& phuc hoi
98-102 %, RSD < 2 %).

Nghién clru do tan cta berberin trong cac
chat mang

Bang 1. D6 tan cua berberin trong céc chat mang

Chat mang Do tan (mg/g)

Capryol 90 2,56 £ 0,17

N Parafin 0,05 +0,00
Dau Peceol 6,23 0,65
Labrafac 0,16 £ 0,04

Cremophor RH 40 1,67 +0,23

CDH Tween 20 1,01 £0,14
Tween 80 1,50 £ 0,26
Glycerol 67,79 £ 0,45
1,2-propylen glycol 48,26 + 0,92
CODH PEG 400 55,44 + 0,39
Transcutol 27,06 £ 0,34

Nwéc 1,89+0,16

Khéac HCI 0,1 N 0,14 £ 0,01
Dbém phosphate 6,8 0,46 +£ 0,03

Chon pha dau, chéat dién hoat va chat déng
dién hoat dé nghién ctru hé SMEDDS - BER lan
lvot la Peceol (P), Cremophor RH 40 (Cr) la pha
diu va chét dién hoat ¢ khd nang hoa tan
berberin t6t nhat. Cac chat déng dién hoat déu
cho thdy khd ndng hoa tan BER rat tét. Tuy
berberin tan trong glycerol va PEG-400 t6t hon

1,2-propylen glycol nhwng dinh hwéng sau nay
sé bao ché vién nang mém chi*a SMEDDS -
BER nén chon 1,2-propylen glycol (PG) lam chét
ddng dién hoat cho SMEDDS nham tranh cac
twong tac v&i vé nang mém.

Xay dwng gian dé pha, thiét 1ap cong thirc
SMEDDS
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Peceol

Hinh 1. Gidn dé 3 pha chi ra vung vi tw nhii (ME: microemulsion)

Voi cac ty 1& dau Peceol, chét dién hoat
Cremophor RH 40 va chat dong dién hoat
propylen glycol nam trong vung khoanh mau

xanh dwong sé tao dwgoc SMEDDS.

Bao ché SMEDDS - BER

Tai tbi da lwong berberin vao cac cong thirc
dac trwng trong vung vi ty nhd, danh gia lwong
berberin tai t6i da, cdm quan va doé bén nhiét
dong hoc. Két qua thu dwoc trong bang 2.

Bang 2. T /é céc thanh phéan cta cac mau khao séat va két qué pha lodng

P:Cr-PG Lwong BER/1g Cam Chu ky Chu ky Do on dinh

e (mg) quan néng - lanh déng - rd déng sau ly tdm
20:66,5:13,5 20 mg Pat Pat Khéng dat Pat
30:58,5:11,5 15 mg Pat Khdéng dat Khdéng dat Pat
20:53,4:26,6 30 mg Pat Khéng dat Khéng dat Pat
20:40:40 25 mg Pat Pat Pat Pat

P: Peceol, Cr: Cremophor RH40, PG: propylen glycol

Dwa vao két qué trén cho thdy coéng thic
SMEDDS v&i Peceol, Cremophor RH 40 va
propylen glycol ty 1& 20:40:40 sé tai dwoc 25 mg
berberin/1 g SMEDDS va cac chi tiéu cam quan,
dod bén nhiét dong hoc déu dat. Do d6, chon ty 1&
nay lam cong thire t6i wu (bang 3).

Bang 3. Céng thirc SMEDDS - BER t6i wu

Danh gia cac chi tiéu chat lwgng cua
SMEDDS - BER

Hinh thirc cam quan

Hé trong suét, mau vang dam va dong nhéat
trwdc khi pha lodng; sau khi pha lodng 100 lan
v6i nudc cat hé tao dwoc vi nhii twong trong
(mt&rc A), ddng nhat, mau vang va khéng cé tla,
khéng tach I&p.

Kich thwéc giot

Kich thwdc trung binh giot khi pha loang &
cac nong d6 déu dat kich thwdc nano
(<100 nm), & néng d6 10 % va 1 % khong khac
biét dang ké (> 25 nm), & 0,1 % cé kich thuwéc
c6 tang tuy nhién van < 100 nm. PDI cla cac
mau déu rat thdp, chirng t& sy dong nhét vé
kich thwéc gitra cac tiéu phan.

Thanh phéan Ty 16 (%)
Berberin clorid 2,50
Peceol 19,50
Cremophor RH 40 39,00
Propylen glycol 39,00
94

TAP CHI Y DUQC HQC SO 38 - THANG 12/2021



Bang 4. Kich thuoc giot
SMEDDS - BER sau khi pha lodng

Nong dé Kich thuwoc PDI
pha loang trung binh giot (nm)
10 % 24,42 0,185
1% 22,6 0,140
0,1% 75,46 0,131
D6 bén nhiét déng hoc

Sau céac chu ky néng-lanh, déng-réd dong va
ly tam SMEDDS - BER van dat chi tiéu dé ra,
qua d6 co thé khang dinh SMEDDS - BER 6n
dinh vé& mat nhiét déng hoc.

Dinh lwvong

Tién hanh dinh lwvong sau mau SMEDDS -
BER riéng biét chudn bi theo quy trinh dinh
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lwong da dwoc thdm dinh. Két qua thu dwoc
phU hop véi ham lwgng berberin ¢o trong mau
theo cong thirc ly thuyét (2,50 %).

D6 hoa tan

Sau 10 phut hé SMEDDS - BER da phéng
thich hon 90 % hoat chat & ca hai méi truong
pH 1,2 va 6,8; va gan nhw 100 % sau 30 phut;
vién dbi chiéu sau 10 phut chi khodng 35% va
59% hoat chéat phéng thich twong (ng véi pH
1,2 va 6,8; sau 20 phut hoat chét cia vién dbi
chiéu chi méi dat khoang 70 % (hinh 2). Qua d6
cho thdy SMEDDS - BER phong thich berberin
rat nhanh chong & ca 2 méi trwong, gidp hoat
chat hap thu nhanh chéng va hiéu qua & c& moi
trworng dich vi va ruét so véi thude ddi chiéu trén
thi trwong.

—e—VipH1,2

—m—SMpH 1,2

—&—VipH6,8
SM pH 6,8

30 60

Hinh 2. Két qué d6 hoa tan SMEDDS - BER va vién dbi chiéu va & pH 1,2 va pH 6,8
(SM: SMEDD-BER, Vi: Vién déi chiéu)

Ban luan

Berberin ¢ nhiéu tac dung dwoc ly da dwoc
chirng minh nhwng sinh kha dung lai rét thap. Vi
tw nhi 14 hé théng mang thuéc hién dai, gitp
tang do tan va tinh thAm cho nhiéu dwoc chét, la
lwa chon phu hop dé cai thién sinh kha dung
clia BER.

Két qua nghién ctru cho thdy BER kém tan
trong nudc (1,89 mg/g) va rat kém tan trong moi
trwéng pH acid (0,14 mg/g & pH 1,2), tan tét
hon trong cac dung méi hiru co, va pH quanh

vung trung tinh (0,46 mg/g & pH 6,8); két qua
nay phu hop véi cac nghién ciru trude. BER rat
kém tan trong méi trwong acid va 1a dang mudi
amoni bac IV nén phan tan sé ton tai phan I&n
dang ion, cung v&i bén mat ky nwéc dan dén
céc tiéu phan BER dé bij két tu, hai nguyén nhan
trén gay can tré rat Ién cho sw hap thu thuéc &
da day.

BER rat kém tan trong cac loai dau tw nhién
voi chudi acid béo bdo hoda va cd chudi mach
carbon trung binh dén dai nhw parafin, dju me.
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D6 tan cta BER ting I&én dang ké trong cac loai
dau ban tbng hop c6 chudi C ngén va chi sb
HLB khoang 3 - 6, nhuw Capryol 90 va Peceol.
Vé&i CDH, BER tan vira trong Cremophor RH40
va Tween 80 va tan rat tét trong cac CODH nhw
glycerol, Transcutol, propylen glycol.

DPé tao dwoc SMEDDS, dau trong cong thirc
thuwérng chiém ty |é thap (< 40 %), chat dién hoat
thworng chiém ty 1& cao (30 - 70 %). V&i céac
thanh phan gébm dau, CDH va CBDH lan luwot 1a
Peceol, Cremophor RH 40, propylen glycol;
vung SMEDDS & nhitng vi tri ma ty 1& dau
Peceol thdp hon 30 %, Cremophor RH 40
chiém ty 1& cang 16n thi cang dé hinh thanh
SMEDDS, tuy nhién, d6 nhét cia hé ciing sé
tang theo. Khi phdi hop v&i propylen glycol,
lwong Cremophor RH 40 phu hop dé tao
SMEDDS phaéi chiém tir 26 % tr& Ién.

Céng thirc SMEDDS - BER téi wu cho thay
s 6n dinh nhiét dong hoc, sau khi phan tan cac
giot dat kich thwdc nano va déng nhat, do hoa
tan trong moi trwong pH 1,2 va 6,8 déu dwoc cai
thién dang ké so véi vién dbi chiéu. Qua dé cho
thdy SMEDDS - BER c6 thé cai thién tét cac han
ché vé tinh chat ly héa cta berberin, tang dwoc
tinh thAm va do tan cGa BER, 1a dang bao ché
tiém nang gidp cai thién SKD cla BER.

Két luan

Nghién clru nay da bao ché thanh cong
SMEDDS chra BER theo phwong phap xay
dwng gidn dd pha. Céng thirc SMEDDS - BER
t6i wu bao gdbm dau Peceol (19,5 %), chat dién
hoat Cremophor RH 40 (39 %) va chat dong
dién hoat propylen glycol (39 %) v&i ty 1€ tai
berberin 1a 2,5 % (kl/kl).

SMEDDS - BER dwgc danh gia cac chi tiéu
cam quan, do bén nhiét dong hoc déu dat; hé
sau khi ty nhii héa cac giot dat kich thuwdc nano
(< 25 nm) va phan bé kich thuéc giot hep,
1 dinh (PDI < 0,2); d6 hda tan dwgc cai thién
dang ké & ca méi truong pH 1,2 va 6,8 so Voi
thuéc dbi chiéu.

Nghién ctru nay duoc tai tro béi Chuong
trinh Hoc béng Pao tao thac si, tién si trong
nwéc ndm 2020 cta Vién Nghién cteu D@ liéu
I6n VINBIGDATA thuéc Quy Pbéi méi séng tao
Vingroup, mé sé: VINIF.2020.ThS.35.
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