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Nghién ctru bao ché vién nén Berberin giai phong tai dich dai
trang
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TOM TAT
Muc dich cta dé tai 1a nghién ctvu dang thubc gidi phéng tai dich dai trang clia berberin clorid
bang cach sir dung gém guar - chat bi phan huy bdi vi sinh vat dai trang-lam ta dwo'c mang bao. Két
qué nghién ctru cho thay: véi cong thirc mang bao lwa chon gdm: gém guar 60% va HPMC 40%
khéi lwvong mang, duoc chat gan nhw khong giai phéng tai méi trwong pH = 1 va pH = 7,4 sau 5 gio.
Tuy nhién, khi chuyén sang méi trwdng pH = 7,4; bb sung 25% dich dai trang lon, sau 10, 15, 17 gio,
ty 1& gidi phong dwoc chat 1an luot |a 45,24%; 72,44%; 83,12%, sau 20 gi®, dwoc chat gan nhu giai
phéng hoan toan dat 99,32%. Vién nén bao ché dat tiéu chuan ctia DDVN IV va USP 30.
* T khoa: Berberin; Giai phéng tai dich dai trang.

Study on manufacture of colon targeted drug delivery systems
for berberin tablet

SUMMARY

The aim of the present study is to develop colon targeted drug delivery systems for berberin using
guar gum disintegrated by colon microorganism as a carrier. All the formulations complied with
requirements of 24" USP and 3™ Vietnam Pharmacopoeia and were subjected to in vitro drug
release studies. The amount of berberin released from tablets at different time intervals was
estimated by UV spectrometry method. The result of evaluation showed that the most suitable coat
contained 60% of guar gum and 40% of HPMC. Berberin weren’t released from the formulation within
5 h of the dissolution study in the pH 1 and pH 7.4 environment. After 10h, 15h, 17h and 20h of of
the dissolution study in pH 7.4 environment added 25% of pig colonic fluids, amount of berberin were
released 45.24%, 72.44%, 83.12% and 99.32%, respectively.

* Key words: Berberine; Colon targeted drug delivery.

thé. Pay la huéng nghién clru mdi, hira
hen mang lai hiéu qua diéu tri cao va thu

DPAT VAN DE

Thubc tac dung tai dich dai trang la

dang bao ché hién dai, c6 kha nang dua
dwoc chat tap trung tai dai trang, dam bao
ndng d6 dwoc chat tdi da tai noi bi bénh,
gop phan nang cao hiéu qua diéu tri. Pong
thei giam liéu dung, gidm tac dung khéng
mong mudn va ddc tinh cha thubc véi co

* Hoc vién Quén y
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hat sy chu y cia cac nha bao ché [1].

Berberin l& hoat chat c6 ngudn gbc thuc
vat, d& kiém, ré tién, an toan, cé tac dung
diéu tri tét cac bénh tiéu chay, nhiém khuén
dwong rudt, dau mat hot... dic biét, voi
bénh ly viém dai trang. Tuy nhién, viéc dwa
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thubc téi dai trang rat kho do thubc phai
qua da day, rudt non nén dé giai phong va
h&p thu vao vong tudn hoan chung, lam
giam ndng do6 dwoc chat tai dai trang, giam
hiéu qua diéu tri. Vi vay, bao ché dang giai
phong tai dich dai trang la can thiét, nham
tang ndng do thudc va tiét kiém chi phi.
Trong bai nay, chung tdi théng bao két qua
nghién ctu bao ché vién nén berberin giai
phoéng tai dai trang bang cach s dung hé
ta dwoc bi phan huy b&i hé vi sinh vat.

NGUYEN VAT LIEU VA
PHUONG PHAP NGHIEN cUU

1. Nguyén vat liéu, thiét bi.

- Berberin clorid (DBVN 1V), gdbm guar
(nha san xuét); HPMC E15 (USP 30), PVP
(BP 2.000) va cac ta dwgc, dung moi dat tiéu
chuan dwoc dung va tiéu chuan phan tich...

- May thtr d6 hoa tan gid quay SR8 plus
(My), may dap vién tam sai Krosh (Burc),
may quang phé UV-VIS Cintra 40 (Australia),
may thr do ra Claver 50.

2. Phwong phap nghién ciru.
* Phuong phap dinh Iong berberin:

Duy tri berberin clorid trong cac moi
trwong pH khac nhau, dinh lwong bang
phwong phap do quang phd hép thu tir ngoai
& bwdc séng 345 nm, dwa vao cac dudong
chudn twong quan tuyén tinh gitra mat do
quang va ndng doé berberin trong tirng moéi
trwong dé dinh lwong ndng do berberin.

* Phurong phéap bao ché vién nén bao
berberin clorid 100 mg:

- Bao ché nhan vién: nhan vién duoc
bao ché theo phwong phap tao hat wot:
tron dwoc chat va ta dwoc thanh bot kép,

8

tao hat &m v&i cdn PVP 5%, xat hat qua ray
1 mm, séy stra hat; tron ta dwoc tron. Dap
vién va&i chay cbi @7, lwc nén 5 - 6 kg.
Khao sat ty lé ta dwoc siéu ra voi diéu kién
nhan vién ra trong 60 giy.

- Mang bao dwoc bao ché theo phuong
phap dap nén: tron cac thanh phan mang
bao gébm gdm guar va HPMC thanh hén
hop ddng nhat, cho mét phan ta dwoc
mang bao vao cdi, thém tiép nhan vién vao
chinh gitra cdi, thém phan con lai cia ta
dwoc mang bao. Dap vién chay céi @9 voi
td dwoc mang bao, Iwc nén 8 - 10 kg. Khdo
sat, lwa chon ty 1é cac td dwgc mang bao
nhdm muc dich dwoc chat khéng gidi phéng
& moi trwong da day, rudét non ma chi giai
phéng dwoc chét tai dai trang.

* Phuwong phap danh gia kha nang giai
phéng duoc chét [2,3]:

- May thr dd hoa tan kiéu gié quay (may
1); téc d6 khudy 100 vong/phat; nhiét do:
37,0+ 0,5°C.

- Mbi trwdng thir: tién hanh trén 3 moi
trvong:

+ M6éi trwong: pH = 1 (mbi trwdng da
day) do trong 2 gio.

+ Moi trwdng 2: dém phosphat pH = 7,4
(méi trwdng rudt non) do trong 3 gior tiép
theo.

+ M6bi trwong 3: dém phosphat pH = 7,4,
bd sung 25% dich dai trang lon, suc khi
CO, lién tuc, do trong 15 gid tiép theo.

Sau 2, 5, 10, 15, 17, 20 gi®, 14y mau va
tién hanh xac dinh lwong dwoc chat giai
phéng.

* Phuong phép xwr ly két qud nghién
ctru: st dung toan théng ké y hoc va phan
mén Excel 2003.
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KET QUA NGHIEN cUuU

1. Két qua khao sat Iwa chon céng thirc nhan vién.

V&i muc dich tao ra dwoc nhan vién dé khi vién téi dai trang dwoc chat dwoc giai phong, hoa
tan nhanh va dd ndng dé gay tac dung diéu tri. Tién hanh khao sat anh hwéng clia ham luwong ta
dwoc siéu ra tinh bot bién tinh (sodium starch gluconat). Bao ché 4 cong thirc véi ham lwong
sodium starch gluconat 1an lwot 1a 3% (M1), 6% (M2), 9% (M3) va 12% (M4).

Bang 1: Két qua khao sat nhan vién.

CONG THUC
) M1 M2 M3 M4

TIEU CHUAN

Hinh thic Pat Pat Pat Pat

Lwc dap vién (kg) 4-6 4-6 4-6 4-6
Thoi gianra 7 £ 1 phat 4+ 0,5 phut 50 + 10 giay 30 + 10 giay
Ham lwgng (%) 97,62 +1,24 97,81 +£0,83 98,54 £0,75 98,58 £ 1,05
D6 hoa tan (%) - - 82,04 £0,84 83,58 £1,08

T4t ca cac cong thirc déu dat tiéu chuén vé
hinh thirc va ham lwong dwoc chét trong vién.
Do hoa tan > 80% sau 60 phut thir. Trong do,
chi cong thirc M3 va M4 dat tiéu chuén vién ra
trong 1 phat. Thir d6 hoa tan clia vién bao ché
theo cong thirc M3, M4 thdy déu giai phéng >
80% sau 30 phat. Tuy nhién, vién bao ché
theo cong th'c M4 bi hat Am nhanh, anh
hwéng téi d6 bén co hoc cta vién khi bao
quan lau ngay. Vi vay, lwa chon M3 dé lam
nhan vién bao ché vién nén berberin giai
phoéng tai dich dai trang.

2. Két qua khao sat Iwa chon coéng thirc
mang bao.

Trong nghién ctru nay, st dung goém
guar 13 ta4 dwoc chinh diéu khién giai phéng
dwoc chét tai dai trang theo co ché phan
huy cla vi sinh vat c6 trong dai trang. Déng
thei str dung thém HPMC E15 nham tao hé
cbt ta dwoc diéu khién kha nang gidi phéng
dwoc chat. Khdo sat ty 1é gébm guar va
HPMC trong cong thirc mang bao. Do kha
nang gidi phéng dwoc chat trong 03 moi
trwo'ng khac nhau

Bang 2: Thanh phan ty 1é t4 dwoc mang bao khéo sat.

CONG THUG TY LE (%) CAC THANH PHAN TRONG CONG THUC MANG BAO KHGI LUONG VO
Gom guar HPMC Talc Mg stearat BAO (mg)
L1 20 80 2 1 175
L2 30 70 2 1 175
L3 40 60 2 1 175
L4 50 50 2 1 175
L5 60 40 2 1 175
L6 70 30 2 1 175
L7 80 20 2 1 175
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Béng 3: % dwoc chét giai phdng theo thoi gian clia cac cong thivc mang tv L1 - L7.

X PHAN TRAM (%) DUOC CHAT GIAI PHONG THEO THOI GIAN (n = 6)

CONG

THUC 2 giov 5 giov 10 giv 15 gior 17 giv 20 gioy
L1 | 10,04+114 | 3426+3,09 | 75174235 | 9023+42 | 97,18+313 | 99,21+3,03
L2 784+118 | 237115 | 6878+24 | 8661+15 | 9625+1,35 | 99,78+1,02
L3 558+1,05 | 17,49+02 | 57,02+218 | 83,95+0,3 | 9262+253 | 99,89 2,02
L4 2184124 | 605+037 | 52414121 | 7746+17 | 8595+192 | 99,92+ 1,03
L5 0724067 | 284+046 | 45244132 | 7244+21 | 8312+1,65 | 99,32+2,15
L6 069£0,13 | 123+1,23 | 18854241 | 4513+4,29 | 57,25+301 | 70,46+ 1,26
L7 0474007 | 115+1,26 | 14,15+168 | 3443+281 | 4532+175 | 51,23+1,22

- Trong 2 gi& dau (méi trweng acid pH = 1)
& tAt ca cac cong thirc déu gidi phong rat
thdp tr 0,47 - 10,4%. Tuy nhién, dén gi®
the 5 (mbi trwdng dém phosphat pH = 7,4)
cobng thire tr L1 dén L3 gidi phong > 10%
lwong dwoc chat ma chwa can dén sy tac
doéng cua vi sinh vat tir dai trang lon. Trong
khi cac céng thire L4, L5, L6 va L7 cé lwong
dwoc chét gidi phong < 10%.

Khi co bd sung dich dai trang lgn vao
moi trwong thiv, & gio thir 10 (5 gid trong
mdi trwdng dich dai trang) céng thirc L6 va
L7 gidi phéng dwoc chat < 20% va L5 gidi
phéng < 50%, cac coéng thirc con lai déu
gidi phéng > 50%. O gi® thir 20, cac cong
thire tlr L1 dén L5 gidi phong > 90% lwong
dwoc chat, con L6 gidi phong 70,46% va L7
gidi phéng 51,23%.

10

Theo tiéu chi thiét ké vién giai phong tai
dai trang, dwgc chat khong duoc giai phong
& da day va rudt non thi L5 dat yéu cau
(sau 2 gi¢ tai pH = 1 gidi phéng 0,72%, sau
5 gi¢ tai pH = 7,4 giai phong 2,84%), nhwng
phai gidi phéng kéo dai va lién tuc tai dai
trang (sau 10, 15, 17, 20 gi& tai mdi trwdng
c6 dich dai trang, ty 1& dwoc chat giai phdng
lan luot 14 45,24%; 72,44%; 83,12%:; 99,32%).

3. Két qua so sanh kha niang giai
phéng dwoc chat trong moéi trwéong co
va khoéng c6 dich dai trang.

Dé danh gia su khac biét va khang dinh
gidi phong chét déi véi vién berberin clorid
gidi phéng tai dai trang theo co ché vi sinh
vat hay co ché ra, tién hanh do giai phéng
dwoc chat cong thirc L5 trén mé hinh thi
khéng co dich dai trang va mé hinh thir b
sung dich dai trang sau 5 gio.
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Bang 4: % berberin clorid gidi phéng cla vién L5 trong moi trwdng khdng cé va cé dich
dai trang.

% DUQC CH AT GIAI PHONG (n = 6)

MOI TRUGNG 2 giov 5 gioy 10 gidy 15 gidy 17 gioy 20 giov

1 | Khdng co6 dich
dai trang

2 Co dich dai
trang tr gi¢ | 0,70+ 0,77 | 2,91 £ 0,52 | 42,38 + 2,56 | 70,78 + 2,52 | 80,67 + 2,45 (99,45 % 3,15

0,63+0,15|2,35+1,01| 408+1,45 | 7,62+1,24 (12,07 £1,16|25,16 + 1,09

thir 5
p 12> 0,05 p1,2 <0,05
120
100 1 /
T 80
—
S /A/-
5}
£ 60 /
[9]
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—e—Khong c6 DBT —aA—Co6 DDT thoi gian (gio)

Do thi 1: Biéu dién % berberin clorid giai phong theo thoi gian
cla cong thirc Ls trong méi tredng coé va khong co dich dai trang Ion.
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Trong 5 gi&r dAu, c6 sy khac biét rd rét vé phan trdm dwoc chét gidi phong gitra 2 mo
hinh thtr (p > 0,05). Tuy nhién, sau 5 gi&> & md hinh ¢6 bd sung dich dai trang, dwoc chét
gidi phong tang nhanh va I&n hon so vé&i moi trwdng khdng bd sung dich dai trang, sy khac
biét cé y nghia théng ké (p < 0,05). Nhw vay, co ché gidi phdng dwoc chat clia cong thire Ls
do sw phan huy mang bao dwéi tac dung clia vi sinh vat 1a chii yéu, chir khéng phai theo co
ché ra théng thuwerng. Két qua nay phu hop véi nghién clru vé gdm guar bi phan huy béi vi
sinh vat tai dai trang.

BAN LUAN

Vién giai phéng tai dich dai trang la dang bao ché mai, c6 nhidu wu diém. Tuy nhién, viéc
dwa dwoc chat dén dwoc dai trang kho, do thubc phai di qua mot chdng dwdng dai ciia hé
thdng tiéu hoa, anh hwdng ctia men, pH, tinh trang thirc &n.... D& khac phuc tinh trang nay,
cac nha khoa hoc da nghién ctru nhiéu phwong phap dwa dwgc chat gidi phong tai dich dai
trang nhw: dwa vao thoi gian lwu cla thubc tai dwong tiéu hoa, dwa vao bac thang pH
dwong tiéu hoa, dwa vao ap suat thdm thiu, déc biét cach thirc dwa thubc dwa vao hé vi
sinh vat dai trang c6 tinh &n dinh cao [1, 2]. Nhiéu nghién cru trwdc day da s dung cac
polysaccarid tw nhién nhw gém guar, dextrin, chitoxan, peptin trong bao ché hé dwa thubc
gidi phéng tai dai trang. Trong s cac polysaccrid bi phan huy béi vi sinh vat dai trang, gom
guar 1a chét hay dwoc st dung [5, 6]. Tuy nhién, gém guar thuwdng s dung két hop véi
avicel, CMC ho&c HPMC dé diéu khién téc do giadi phong dwoc chat tai dai trang nhe déc
tinh trwong n® hoa tan cla cac ta dwoc nay [4]. Két qua nghién ctvu lwa chon hé ta dwoc
gidi phong tai dai trang cta berberin clorid theo co' ché vi sinh vat cho thdy: st dung gém
guar két hop véi HPMC véi ty 18 60:40 so v&i cdng thirc mang thi dwoc chat gidi phéng tai
dai trang co kiém soat t6t nhét.

KET LUAN

D4 nghién clra bao ché vién nén berberin clorid 100 mg gidi phéng tai dich dai trang theo
co ché phan huy bdi hé vi sinh vat dai trang. Trong d6, lwa chon gdm guar 1a thanh phan
chinh trong hé ta4 dwoc diéu khién gidi phong. Két qua nghién ctu khao sat cong thirc cho
thay: v&i mang bao lwa chon la gém guar 60% va HPMC 40% khéi lwong mang, dwoc chat
gan nhw khéng giai phong tai méi trwéng pH = 1 va pH = 7,4 sau 5 gi®¢. Tuy nhién, khi
chuyén sang méi trudng pH = 7,4 ¢ bd sung 25% dich dai trang lon, sau 10, 15 va 17 gio,
ty & gidi phong dwoc chét 1an lwot 1a 45,24%; 72,44%; 83,12% va sau 20 gid, dwgc chat
gan nhw gidi phéng hoan toan dat 99,32%. Vién nén bao ché dat tiéu chuén ctia DBVN IV
va USP 30.
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