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NGHIEN CUU BAO CHE VI CAU NOI BERBERIN CLORID

Duwong Thi Hong Anh"", Ton Thi Thiiy’
Tém tit
Mouc tiéu: Bao ché vi ciu ndi berberin clorid (BBR). Phwong phdp nghién ciru:
Vi cau ndéi BBR duogc bao ché bang phuong phdp gel ion héa, sir dung cdc td
dugc natri alginat, hydroxypropyl methylcellulose K100LV, calci carbonat, natri
bicarbonat va calci clorid. Céc cong thiic khao sit dugc danh gid vé kich thudc,
khéi luong riéng biéu kién, thoi gian tao hé ndi va thoi gian ndi, ham lugng, hiéu
sudt bao g6i va phan tram giai phéng dugc chét in vitro. Két qud: Cong thirc vi
cau noi thich hop chita BBR 0,10g, natri alginat 0,20g, hydroxypropyl
methylcellulose K100LV 0,01g, calci carbonat 0,25g, natri bicarbonat 0,25g va
calci clorid dihydrat 0,40g. Vi cau duoc lua chon c¢6 kich thudc 0,94 + 0,04mm,
thoi gian noi 8 gid trong moi trudng acid hydrocloric pH 1,2 chira 0,2% Tween
80 va c6 kha ning giai phéng 90,70% dugc chét in vitro trong 24 gio. Két ludn:
Pa bao ché duoc vi cau ndi BBR.

Twr khoa: Berberin clorid; Gel ion hda; Vi cau noi.

PREPARATION OF BERBERINE CHLORIDE
FLOATING MICROSPHERES

Abstract

Objectives: To develop floating microspheres of berberine chloride. Methods:
The floating microspheres of berberine chloride were prepared by ionotropic
gelation using different concentrations of sodium alginate, hydroxypropyl
methylcellulose K100LV, sodium bicarbonate, and calcium chloride. The
floating microspheres were characterized for particle size, tapped density,
floating lag time and floating time, drug loading amount, percentage yield, and in
vitro drug release. Results: The final BBR microspheres formula contained BBR
0.10g, sodium alginate 0.20g, hydroxypropyl methylcellulose K100LV 0.01g,
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calcium carbonate 0.25g, sodium bicarbonate 0.25g, and calcium chloride
dihydrate 0.40g. The suitable formulation had a particle size of 0.94 + 0.04mm, a
floating time of 8 hours in hydrochloric acid pH 1.2 containing 0.2% Tween 80,

and showed 90.70% drug release in 24 hours. Conclusion: The study has

prepared berberin chloride floating microspheres.

Keywords: Berberine chloride; Floating microspheres; lonotropic gelation.

PAT VAN PE

Berberin clorid 12 mudi amoni bac
bdn cua berberin ty nhién, c6 nguén
géc tur thyc vat, tr 1au da dugc str dung
hd tro dé diéu tri cdc bénh 1y dudng
tiéu héa. Cac nghién ctru gan day cho
thdy BBR c6 tic dung cai thién tinh
trang bénh ly ¢ bénh nhan dai thio
duodng typ II, tdng lipid mdu va dac
biét 1a kha nang tc ché manh sy phat
trién cua Helicobater pylori [1]. Tuy
nhién, H. pylori song sau bén trong 16p
chat nhay cua da day. Do d6, bat ky
loai thudc diéu tri nao ciing phai c6
thoi gian luu va duy tri ndng d6 du cho
hoat dong khang khuan tai vi tri bi
nhiém bénh trong mot khoang thoi
gian thich hop [2]. Trén thi truong hi¢n
nay, BBR chu yéu dugc bao ché dudi
dang vién nén, vién nang quy udc. Do
d6, viéc nghién ctru bao ché cic ché
pham vi cau chira BBR ndi trong da
day la mot huéng di moi, gidp tang
thoi gian luu gitr trong da day, hudng
dén tang sinh kha dung. Xuat phat tir
thyc tién d6, nghién ctru dugc tién hanh
v6i muc tiéu: Bao ché vi cau néi BBR.
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POI TUQNG VA PHUONG PHAP
NGHIEN CUU

1. Pdi twong nghién ciru

* Nguyén lieu: BBR (Viét Nam, dat
tiéu chuAn DDVN V), natri alginat, calci
carbonat, natri bicarbonat, hydroxypropyl
methylcellulose K4M (HPMC K4M),
HPMC K100M, HPMC K100LV, calci
clorid dihydrat,
Tween 80 (Trung Quéc, dat tiéu chuan
USP 38) va nudce tinh khiét (Viét Nam,
dat tiéu chuan DDVN V).

* Thiét bi nghién ciru: Mdy thir do
hoa tan VANKEL (M¥), mdy do quang
ph6é UV-Vis HITACHI U-5100 (Nhat
Ban), mdy gd thé tich biéu kién
ERWEKA SVM (Pbuc), thiét bi do
ham am nhanh OHAUS (Puc), mdy
khudy tir IKA RH basic (Puc), thudc
kep dién tt STAINLESS HARDENED
(Viét Nam), mdy do pH Mettler Toledo
(Nhat), bé siéu am Ultrasonic Sartorius

acid hydrochloric,

(btic), mang loc cellulose acetat kich

thuéc 16 loc 10um (Puc).
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2. Phwong phap nghién ciu

* Phuwong phdp xdy dung dwong
chudn dinh lwong BBR bang quang
phé hdp thuy UV-Vis:

Xéc dinh phd héap thy cta berberin
clorid: Can chinh xac khoang 25,0mg
BBR, si€éu am 10 phit véi 20mL dung
dich methanol trong binh dinh mirc
25mL. Sau khi BBR tan hoan toan,
bd sung methanol cho vira du thé tich,
lac déu. Tur dung dich nay, pha lodng
bang dung dich HCI pH = 1,2 ¢6 chta
0,2% Tween 80, thanh dung dich c6
nong d6 12,0 ug/mL. Quét pho hap thy
cua dung dich trong khoang budc séng
240 - 380nm.

Xay dyng dudong chuan: T dung
dich trén, pha loang thanh day dung
dich chuan c6 ndng d6 4,0; 6,0; 8,0;
10,0 va 12,0 pg/mL bang dung dich
HCI pH = 1,2 ¢6 chtra 0,2% Tween 80.
Po d6 hdp thu cua cic miu tai budc
song cuc dai da x4c dinh & trén voi
mau trang 1a dung dich HCI pH = 1,2
chtra 0,2% Tween 80. Xay dung duong
chuan va phuong trinh biéu dién méi
twong quan giira d6 hap thu va nong do
duoc cht.

* Phuwong phdp bao ché vi cdu
noi BBR:

- Vi ciu ndi BBR duoc bao ché véi
cdc thanh phan:

Hon hop A: BBR 100mg, natri
alginat, polyme két hop (HPMC K4M,

HPMC K100M, HPMC KIO00LV),
calci carbonat, natri bicarbonat (thay
ddi theo khao sat) va nudc tinh khiét
vua du 10mL.

Méi truong B: Calci clorid (thay doi
theo khao sat) va nude tinh khiét vira
da 15mL.

- Quy trinh bao ché:

Chuan bi hén hop A: Pong 6mL
nuée cat cho vao coc c¢6 mo. Sau dé
thém tur tr lugng natri alginat, HPMC
K100LV nhat (1). Tiép theo, hoa tan
natri bicarbonat, phan tdn chinh xéc
100,0mg BBR va
carbonat trong khoang 3mL nudc cét
(2). Cudi ciing, phan tan hon dich (2)
vao (1), st dung thiét bi khuady tir voi
tdc d6 600, khudy tir 45 phut voi tbe do
500 vong/phiit dé tao dung dich dong

khoang calci

vong/phut trong 20 phat. Thém nudc
vura da 10mL.

Chuan bi mdi truong B: Hoda tan
calci clorid.2H,O vao khoang 10mL
nuéc tinh khiét trong cbc c6 mod
bang mdy khudy tr véi tbe do
200 vong/phut trong 10 phuat. Thém
nude vira da 15mL.

Nho tirng giot hdn hop A bang bom
kim tiém 26G voi toc d6 nho giot
3 mL/phiit vao mdi truong B két hop
khudy tr voi tbe dd 200 vong/phiit
(hdn hop A duoc khudy tir véi téc do
600 vong/phit). Sau khi nho giot xong

9
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tiép tuc khudy tr mdi truong B thém
30 phit. Vi cau tao thanh duogc loc qua
mang loc vé&i kich thude 16 loc 10um
va rira sach bang nudc tinh khiét 2 1an,
mdi 1an 15mL. Sau d6 dem siy vi cau
& 40°C trong 16 gid trong t sdy tinh.
Béo quan vi cau trong tii PE.

* Phirong phdp ddnh gid vi cau noi:

- Kich thuéc vi cau: Liy 10 hat vi
cau bat ky roi tién hanh do duong kinh,
sir dung thude kep dién tr. Ly gid tri
trung binh.

- Xdc dinh khdi lugng riéng biéu kién:

Khéi luong riéng biéu kién duoc
xdc dinh bang cong thic:

m
D (g/mL)y=—"
A%

Trong d6: D: Khéi luong riéng biéu
kién (g/mL); m: Khdi lugng vi cau dem
thtr (g); V: Thé tich biéu kién vi cau (mL).

- Panh gid thoi gian tao hé ndi va
thoi gian ndi cua vi cau:

Thoi gian tao hé ndi in vitro cta vi
cau duoc ddnh gid bang s dung thiét
bi hoa tan kiéu canh khudy VANKEL
v6i cdc thong sd cdch: Thé tich moi
truong: 900mL  dung dich
hydrocloric pH 1,2 chtta 0,2% Tween
80. Nhiét do: 37 + 0,5°C. Téc d6 khudy:
50 vong/phiit. Mau thir 1a lwong vi cau

acid

twvong ung voi 50mg BBR duogc cho
vao moi truong thur.
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- X4c dinh ham lugng BBR trong vi
cau noi:

Nghién min vi cdu, cin chinh xic
khoang 10,0mg bot vi cau cho vio cdc
c6 mo, thém vao cbc khoang 40 -
50mL dung dich HCl pH 1,2 chua
0,2% Tween 80. Pun néng dén khoang
40 - 50°C, khudy cho tan hoan toan
dugc chit, sau d6 dé ngudi va chuyén
vao binh dinh muc 100mL. B6 sung
vira di thé tich bang méi truong HCI
pH 1,2 chtra 0,2% Tween 80. Loc qua
mang loc kich thudc 16 loc 10um. Pha
lodng dich loc bang méi truong HCI
pH 1,2 chtra 0,2% Tween 80. Po do
hép thu & budc séng hép thu cuc dai
v6i mau trang 1a dung dich HCI pH 1,2
chtra 0,2% Tween 80. Ham lugng dugc
chét trong mau nghién ctru dugc tinh
dua trén duong chuan di duoc xay dung.

- X4c dinh hiéu suat bao g6i BBR:

Hiéu suét bao g6i BBR duoc tinh
toan theo cong thuec:

my; céu-HL(%)
HSBG(%) = x 100

me

Trong d6: m.: Khdi luong BBR ly
thuyét (Mmg); My; cau: Khdi luong vi cau
sau sdy (mg); HL%: Ham lugng BBR
c6 trong vi cau.

- Panh gida kha nang giai phong
in vitro cua vi cau:

Tién hanh tuong ty nhu danh gid
thoi gian tao hé ndi cia vi cau. Mdi

mau tht vi cau tuong tng voi 50mg
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BBR. Liy mau trong 24 gio, tai cic
thoi diém 1; 3; 5; 7; 8; 24 gid. Mdi lan
lay 10mL mdi truong hoa tan va bd
sung ngay 10mL méi trudng méi. Mau
sau khi 1ay duoc loc qua mang loc kich

thuéc 16 loc 10um, loai 3mL dich loc

dau, dich loc con lai pha loang dén
ndng do thich hop dem do d6 hap thu ¢
budc song hép thu cuc dai va tinh toan
bang phuong phdp dudng chuin. Mau
trang: Dung dich HCI pH 1,2 chua
0,2% Tween 80.

KET QUA NGHIEN CUU

1. Xay dung dwong chuin dinh lwrong BBR bing quang pho hap thu UV-Vis
Pho hap thy ctia dung dich BBR 12,0 ug/mL trong khoang budc séng tir 240 -
380nm c6 cyc dai hap thu & budc séng 344nm. DO thi thé hién mdi twong quan

giita @6 hap thu va nong 6 BBR tai budc séng nay duogc thé hién ¢ hinh 1.
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Hinh 1. Mdi tuong quan giira d6 hap thu va ndng d6 BBR trong mdi truong HCI
pH = 1,2 chtra 0,2% Tween 80.

Nhu vay, trong khoang nong d6 BBR tir 4,0 - 12,0 (ug/mL), ¢6 sy twong quan
tuyén tinh gitta d6 hap thu va nong d6 BBR (R” = 0,9997). Tir d6, phuong phép
c6 thé ung dung dé dinh lugng BBR va xac dinh d6 hoa tan BBR trong cic mau

nghién cuu.
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2. Anh hwéng cia ty 18 natri alginat
Cac mau vi cau dugc bao ché véi ty 1¢ natri alginat thay d6i nhu bang 1.

Bang 1. Thanh phan mau vi cdu véi ty 1¢ natri alginat khic nhau.

Thanh phén CT1 CT2 CT3 CT4
BBR (g) 0,10 0,10 0,10 0,10
Natri alginat (g) 0,20 0,25 0,30 0,35
Honhop HPMCKIOOLV (g) 0,01 0,01 0,01 0,01
A CaCO; (g) 0,35 0,35 0,35 0,35
NaHCO:; (g) 0,15 0,15 0,15 0,15
Nudc tinh khiét (mL) vira du 10,00
Moi CaCl,.2H,0 (g) 0,40 0,40 0,40 0,40
truong B Nyée tinh khiét (mL) vira du 15,00

Két qua ddnh gid mot sé dic tinh cua vi cau duoc thé hién ¢ bang 2 va hinh 2.

Bang 2. Mot s6 ddc tinh cta vi cau bao ché theo céc cong thirc
CT1,CT2,CT3vaCT4 (n=3; TB £ SD).

Dic tinh CT1 CT2 CT3 CT4

Kich thudc (mm) 0,89+0,05 099+0,06 1,08+0,05 1,11+0,03

Khoi lugng riéng biéu kién

0,61+0,02 0,65+001 0,69+001 0,72+0,01
(g/mL)

Thoi gian tao hé ndi (phit) 6,83 +1,04 833+0,76 11,5+0,50 14,17 0,76

Thoi gian noi (gid) 8 8 5 5
Ham lugng BBR (%) 1326 0,36 13,41 +0,29 13,22+0,34 12,57 £0,95
Hiéu suat bao g6i (%) 88,56 0,40 92,63 +1,95 88,70 +2,36 90,20 +4,21

Tir bang 2 cho thay khi ting ty 1¢ natri alginat, 1am tang kich thudc cia vi cau,
khoi lugng riéng biéu kién va thoi gian tao hé noi. Riéng hi¢u suit bao g6i duoc
chat tang khi tang ty 1¢ natri alginat tir 2 - 2,5%.

12
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Hinh 2. Phan trim giai phéng duoc chat ctia cdc mau vi cau
st dung natri alginat v6i céc ty 1€ khac nhau (n = 3; TB = SD).

Két qua danh gia kha niang giai phéng & hinh 2 cho thiy viéc ting ty 1é natri
alginat 1am giam dan téc d¢ giai phéng hoat chat. Vi vdy, ty 1¢ natri alginat 2%
duoc chon cho cac khao sat tiép theo.

3. Anh huéng ciia loai polyme HPMC

Cic méu vi cau dugc bao ché véi thanh phan twong tw nhu CT1 nhung thay
d6i loai polyme HPMC. Két qua: Vi cling ty 16 HPMC 0,1%, phan trim BBR
giai phéng sau 24 gid tir vi cdu bao ché theo CT1 dat 87,67 + 1,07%, 1én hon so
véi mau bao ché theo CT5 (st dung HPMC K100M) (82,68 + 1,50%) va CT6 (st
dung HPMC K4M) (77,71 £ 3,16%). Vi vay, HPMC KI100LV duogc chon la
polyme dé phdi hop véi natri alginat trong cdc nghién ciru tiép theo.

4. Anh huéng cia ty 18 polyme HPMC K100LV

Cac mau vi cau dugc bao ché véi thanh phan twong tw nhu CT1 nhung thay
d6i ty 18 polyme HPMC K100LV theo bang 3.

Bang 3. Ty 18 HPMC K100LV cua vi cau bao ché theo CT1, CT7 va CTS.

Cong thire CT1 CT7 CTS
HPMC K100LV (g) 0,01 0,03 0,05

Két qua danh gid kha nang giai phéng dugc chét trong 3 gio dau, khi ting ty 1¢
HPMC KI100LV tir 0,1 - 0,5%, phan tram giai phéng BBR cia CT1, CT7, CTS8
gan nhu khong c6 sy khéc biét, nhung trong nhiing khoang thoi gian tiép theo
kha ning giai phéng giam dan khi ting ty 16 HPMC K100LV. Vi vdy HPMC
K100LV véi ty 1& 0,1% duoc chon trong céc nghién ctru tiép theo.

13
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5. Anh hwéng cia ty 18 ta duoe tao khi
Cac mau vi cau duogc bao ché véi thanh phan twong ty nhu CT1, thay doi ty 1é
cac ta dugc tao khi nhu trong bang 4.
Bang 4. Ty 18 t4 duogc tao khi ctia vi cau bao ché
theo céc cong thie CT1, CT9 va CT10.

Cong thire CT1 CT9 CT10
CaCOs (g) 0,35 0,30 0,25
NaHCOs (g) 0,15 0,20 0,25

Két qua d4nh gid mot sé dic tinh cua vi cau duoc thé hién ¢ bang 5 va hinh 3.

Bang 5. Mot s6 dic tinh cia vi cdu bao ché
theo céc cong thire CT1, CT9, CT10 (n=3; TB + SD).

Pic tinh CT1 CT9 CT10
Kich thudc (mm) 0,89 + 0,05 1,05 0,08 0,94 + 0,04
Khdi luong riéng biéu kién (g/mL) 0,61 0,02 0,61 +0,03 0,61 +0,01
Thoi gian tao hé ndi (phiit) 6,83 + 1,04 550+0,50  4,83+0,29
Thoi gian noi (gio) 8 8 8
Ham lugng BBR (%) 13264036 1498 +0,51 15,04 +0,39
Hiéu suat bao g6i (%) 88,56 +0,40 90,09 +3,05 89,01+ 3,62

100

90

2 2 =

Phan trim giai phong (%)
LA

0 5 10 15 20 25 30
Thin gian (gid)

Hinh 3. Phan trim gidi phéng duoc chat ctia cic mau vi cau sir dung ta dugc
tao khi vai céc ty 1€ khic nhau (n = 3; TB = SD).

14
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Ban déu, khi giam ty 16 CaCO; va
tang ty 16 NaHCOs, kich thudc vi cau
sau sdy tang (1,05 + 0,08mm). Khi tiép
tuc giam ty l¢ CaCO; va tang ty 1¢
NaHCO;, kich thuéc vi cau giam
xuéng con 0,94 + 0,04mm. Tuy nhién,
thoi gian tao hé ndi giam dan khi ting
ty 16 NaHCO:;.

6. Anh huéng cia ty 1¢ calci clorid

Két qua & hinh 3 cho thdy, vé kha
nang giai phéng dugc chat, trong 8 gio
dau, mau bao ché theo CT10 giai phéng
BBR t6t hon ca. O thoi diém 24 gio,
phan trim giai phéng BBR giita cic
mau khong khic biét ding ké. Do do,
cong thirc 10 gidi phéng duoc 90,70%
BBR Ia cong thuc dugc lya chon.

Cac miu vi cau duoc bao ché theo cong thirc CT10, ¢ dinh ty 1& cic thanh
phan, véi ty 1& calci clorid 2,0% va CT11 thay do6i ty 18 calci clorid 3,0%.
Két qua dugc trinh bay & bang 6 va hinh 4.

Biang 6. Kich thudc vi cau dugc bao ché theo CT10 va CT11.

Cong thirc Kich thwéc (mm)
CT10 0,94 + 0,04
CT11 1,09 £ 0,05
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Phan tram giai phong ('
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Hinh 4. Phan trim giai phéng dugc chat cta cdc mau vi cau sir dung calci clorid
v6i ty 1€ khac nhau (n = 3; TB £ SD).

Két qua & bang 6 va hinh 4 cho thay khi ting ty 1& CaCl,, kich thudc vi ciu
tang 1én, kha ning giai phéng BBR giam. Do vay, CT10 la cong thirc cudi ciing

duoc lva chon.
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BAN LUAN

Trong nghién ctru nay, vi cau BBR
dugc bao ché bang phuong phép gel
hoa ion. Pay la phuong phédp thuc hién
don gian, chi phi thap, phit hop véi quy
moO phong thi nghiém, khong st dung
héa chat hay dung moi doc hai, hi¢u
sudt bao gbi duoc chat cao.

Céc t4 dugc st dung bao ché vi cau
déu it nhiéu anh huong dén céc dic
tinh ciia vi cau. Natri alginat s& anh
huong dén do nhét va do d6 sé anh
hudng dén mat d6 lién két cdu tric cua
vi cau. Khi ting ty 1& natri alginat s&
taing d6 nhdt va mat do lién két ciu
tric clia vi cu, kich thude va hiéu suat
bao g6i duoc chét ting 1én ding ké.
Béng thoi, mat do lién két trong cAu
tric vi cau cling ting 1én lam giam
khong gian tiép xdc ctia acid dich vi, tir
dé6 lugng khi carbonic sinh ra it hon va
ty trong vi cau giam cham khién thoi
gian tao hé ndi cua vi cau tang 1€n. Mat
khéc, khi ting ty 1& natri alginat, phan
trim giai phéng duoc chat giam do
natri alginat phan tmg véi cation Ca**
tao thanh gel khong tan trong nudc co
ciu tric mang ludi, c6 kha nang hap
phu va giai phéng cham duoc chét [3].
HPMC KI100LV la polyme duogc su
dung véi vai tro tao ra 16p gel truong
nd, phdi hop véi 16p gel tao ra & trén
nham 1am chdm qué trinh giai phéng
duoc chat [4].

16

Vé ty 1& thanh phan tao khi, khi ting
néng d6 NaHCO; va giam CaCOs,
kich thudc ctia vi cau ting 1én. Khi tiép
tuc tdng thém néng do NaHCO; lam
giam luong chat ran c6 trong vi cau,
dong thoi s& xuat hién nhiéu 16 xop li ti
trén bé mat s& lam ching giam kich
thude sau khi sdy kho. Két qua nay
cling twong dong véi nghién ctu cia
Abbas AK va CS [5]. Pong thoi, thoi
gian tao hé néi giam dan khi ting ty 1¢
NaHCO; Két qua nay ciing twong dong
voi nghién cliru cia Leemsuthep A va
CS [6]. Nguyén nhan c6 thé 12 khi ting
ty 16 NaHCO; thi d6 x6p cua vi cdu
tang 1én.

KET LUAN

Nghién ctru da lga chon dugc cong
thirc bao ché vi cau néi BBR phit hop
nhat gobm BBR 0,10g, natri alginat
0,20g, hydroxy propyl methylcellulose
KI100LV 0,01g, calci carbonat 0,25g,
natri bicarbonat 0,25g va calci clorid
dihydrat 0,40g. Vi cau thu duoc cé
kich thudc 0,94 + 0,04mm, khdi luong
riéng biéu kién 0,61 + 0,01 g/mL, thoi
gian tao hé ndi 4,83 + 0,29 phit, thoi
gian n6i 8 gio, ham lugng BBR c6
trong vi ciu 15,04 + 0,39%, hiéu suét
bao g6i BBR 89,01 + 3,62%. Vi cau ¢
kha ning giai phéng dugc chat in vitro
sau 24 gio dat 90,70%.

Cam két: Nhom téc gia cam két khong
c6 xung dot loi ich trong nghién cuu.
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