Nghién ciru Dwge & Thong tin thude, 2022, Tap 13, So6 1, trang 1-8

Nghién ctru anh huéng ciia cong thire mang bao va diéu kién siy vién dén
qua trinh gidi phong hoat chit ciia vién nén berberin hydroclorid
hwdng dich dai trang
Nguyén Hoang Hiép, Nguyén Trong Diép, Hb B4 Ngoc Minh, Vil Binh Duong”
Hoc vién Quan y, B¢ Quoc phong
“Tac gia lién hé: vbduong2978@gmail.com
(Ngay gui dang: 14/10/2021 — Ngay duyét dang: 20/02/2022)

SUMMARY
Colon-specific drug delivery systems (CDDS) are used for the treatment of a

range of local diseases such as ulcerative colitis, chronic pancreatitis, colonic
cancer... Several formulation approaches have been explored in the development
colon-targeted drug delivery systems. These approaches involve the use of coating
formulation components that interact with one or more aspects of gastrointestinal (Gl)
physiology, such as the difference in the pH along the Gl tract, the presence of colonic
microflora, and enzymes to achieve colon targeting. In this article, we choose
berberine hydrochloride, a natural antibiotic, as a research object. This research’s
objective was to formulate colon-targeted tablets of berberine hydrochloride, in which
Eudragit S100 was used as a film coating agent to control release by a pH-dependent
mechanism. Dissolution of formulated tablets was tested for 2h in pH 1.2 medium,
after that 4h in 6.8 medium, and then 4h in pH 7.4 medium. The selected formulation
can target the colon with a lag - time of 6 hours and an extend of berberine
hydrochloride release after 8 hours is greater than 80 %.
Tir khoa: Berberin hydroclorid, Eudragit S100, huwong dich dai trang, hé phu thudc
pH.
Pit van dé

Bénh Iy lién quan dén dai trang duoc coi 1a mot cin bénh kho chira do nguyén
nhan va co ché bénh sinh chua r6. Mat khac, viéc dua thudc t6i dai trang gap rat nhiéu
kho khin do sau khi uéng, thudc chii yéu dugc giai phong va hap thu ¢ phan trén cia
dng tiéu hoa. C6 nhiéu giai phap dé dua thudc dén dai trang nhu bao ché hé phu thudc
pH, hé phu thudc thoi gian, hé tham thau, tién thudc, st dung polyme bi phan huy boi
vi sinh vat dai trang... [4]. Trong do, hé mang bao sir dung polyme c6 do hoa tan phu
thudc vao pH di dugc nghién ctru cho nhiéu dang bao ché dé dua thudc huéng dich
dai trang [3], [5], [6]. Pé tai nay lwa chon berberin hydroclorid (BH) 1a d6i twong
nghién ctru do c6 tac dung nhu mot khang sinh ty nhién, dugc st dung c6 hiéu qua
trong diéu tri khuan dudng rudt, viém dai trang cdp va man tinh. Muyc tiéu ciia nghién
ctru 13 danh gia duoc anh huéng cia cong thirc mang bao va diéu kién sdy vién dén
kha ning giai phong hoat chit ciia vién nén berberin hydroclorid nham dua thubc dén
dai trang.
Nguyén li¢u, thiét bi va phwong phap nghién ctru
Nguyén ligu va thiét bi

Nguyén liéu: Berberin hydroclorid chuan Vién Kiém nghiém thudc Trung uong;
Berberin hydroclorid (Trung qudc, CP2015); cac ta dugc lactose monohydrat, Avicel
PH101, natri starch glycolat cia JRS Pharma (Trung Qubc, BP2016); tinh bot ngd cia
Fengcheng (Trung Qudc, USP34), magnesi stearat ciia Roquette (Phap, BP2016), Talc
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cia Brenntag (Trung Qubc, BP2016); Aerosil, Eudragit S100 cua Evonik (Puc, tiéu
chuén NSX).

Thiét bi: May tao hat cao tbc Grovers-10 (An Dg), may dap vién quay tron 10

chay ZP198 (Trung Qudc), may bao vién duc 156 BG-1 (Trung Quoc) may xat hat udt
va tron bot hinh 14p phuong Kalweka (An Do), may quang phé UV-Vis Jasco V730
(Nhat Ban); may thir ¢ hoa tan va may thir d6 rd thude vién Copley (Anh); may do do
ctmg thudc vién Caleva (Puc).
Phwong phdp bao ché vién nhén: Cong thic vién nhan BH (bang 1) dugc bao ché
theo phwong phap tao hat uét: Ray dugc chit va cac ta duoc qua riy sb 250, riy ta
dugc tron qua ray s6 180. Pha ho tinh bot 8 % lam t4 duoc dinh. Tron dugc chét véi
cac ta duogc (trur ta dugc tron) bﬁng may tron cao tdc v4i tbe do canh tron 16Hz, toc do
canh chém 18Hz, thoi gian tron 5 phat. Thém tir tir ta duoc dinh vao va tiép tuc tron.
Khi hét ta dugc dinh tron thém 2 phat nira. X4t khdi 4m qua ray 0,8mm. Say hat u6t &
nhiét 36 60 °C dén khi se hat thi sira hat qua ray 0,8 mm. Séy tiép hat & nhiét @6 60 °C
dén khi ham am cua hat 2 — 3 %. Tron khéi hat kho véi ta dugc tron trén may tron lap
phuong, téc do 25 vong/phit. Dap vién trén may dap vién quay tron ZP198, bo chay
cdi duong kinh 9mm, khéi lugng vién 300 mg, luc giy v vién 8 - 10kP. Mdi mé bao
ché 10.000 vién.

Bdng 1. Thanh phan céng thire bao ché vién nhan berberin hydroclorid

Thanh phan 1vién | Me 10.000 vién
Berberin HCI 100 mg 1000 g
Lactose monohydrat 90 mg 900 g
Avicel PH 101 80 mg 800 g
Natri starch glycolat 15 mg 150 g
Magnesi stearat 2 mg 209
Aerosil 1 mg 10 g

Tinh bot ngd 12 mg 1209
Nudc tinh khiét vira du vira du

Phwong phap bao vién:

Chuan bi dich bao: Tinh toan cong thirc mang bao cho 1 mé, tinh du 20 %. Hoa
tan Eudragit S100 vao 200 ml ethanol 96 %. Hoa tan PEG 6000 vao ethanol 96 % con
lai rdi phdi hop véi dung dich trén. Bot Talc rdy qua rdy sd 150, can theo cong thire r0i
phan tan vao dung dich trén, khudy trén may khudy co trong 2 gio, toc do 600
vong/phut. Ray dich phan tan qua ray s6 150.

Bao vién: Vién nhin bao ché tir cing mé 10.000 vién dugc st dung dé nghién
ctru bao vién, mdi mé bao véi 500 vién. Cho vién nhan vao noi bao, quay v6i toe do 2
vong/phut, thoi gi6 néng va chay quat hat trong 15 phat. Thong s6 bao vién: Nhiét do
gi6 vao ndi bao 45 °C, tbc do quay ndi bao 20 vong/phlt, tbc do phun dich 4,5
ml/phut, ap suat phun 1 - 1,2 Bar, luu luong gi6 vao 30Hz, luu luong gio ra 25Hz. Bao
vién den khi ty 1¢ mang bao dat yéu cau (tuy theo tirng khao sat). Sau khi bao xong,
cho ndi quay vai toc do 2 vong/phit va siy vién theo ting diéu kién khao sat.

D¢ hoa tan

Thiét bi: May do do hoa tan kiéu gio quay, thé tich méi truong 900 ml, nhiét do

moi truong 37 + 0,5 °C, tbc d6 khuay 100 vong/phit. Tién hanh lan luot trong 3 mdi
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truong: pH 1,2 trong 2 gid, dém phosphat pH 6,8 trong 4 gi¢ va dém phosphat pH 7,4
trong 4 gio tiép theo. Tai c4c thoi diém do, 1dy 10 ml méi trudong thir loc qua mang
0,45 um, khong bu méi truong méi. Pinh luong BH giai phong bang phuong phap
UV-Vis ¢ budc song 345 nm. Mau tring 1a cac dung dich méi trudng tuong tmg.

Yéu cau vé do hoa tan: Thoi diém 2 gior (trong méi truong pH 1,2) BH khéng
giai phong; thoi diém 6 gio (trong moi trudng dém pH 6,8) BH giai phong khong qua
10 %; thoi diém 8 gio (trong méi trudng dém pH 7,4) BH phai giai phong trén 80 %.
Dé dong déu khéi lwong ciia vién: Thir theo DDVN V, Phu luc 9.6. Vién dat yéu cau
khi khéi lwong vién trong khoang + 5 % so véi KLTB [1].

Luec gay vé vién: Thir trén thiét bi Caleva, tién hanh lap lai 3 1an [7]. Yéu cau lyc gay
v& vién trong khoang 8 - 10 kP
Dé mai mon ciia vién: Tién hanh trén thiét bi do d6 mai mon Pharmatest. Lay 10 vién
bat ky, can tong khdi lwong vién rdi cho vao tréng quay va quay véi toc do 25
vong/phUt trong 4 phat. Lay vién ra, loai bo bot min, cin lai khdi lugng vién tir d6 tinh
dugce d6 mai mon caa vién. Vién dat yéu cau khi d6 mai mon < 1 % [7].
Khéi luong vién ban dau - Khéi luong vién sau

z: A X x100

Khoi lugng vién ban dau
Ham lwgng hoat chdt: Thir theo chuyén luan vién nén BH cua DDVN V [1].
Dé day mang bao: Do diy mang bao duoc quy theo ty 1& phan trim khdi luong ting
sau khi bao vién. Xac dinh khéi lwong vién nhan trudc khi bao (mi1) va sau khi bao
vién (my), tinh d6 day mang bao theo cong thirc sau:
me — Mz
mi

Do mai mon (%) =

Do day mang bao (%) = x100

Két qua nghién ciru va ban luan
Xay dung dwong chudn cua BH trong cdc moi truong:
Bang 2. Mdt do quang cua dung dich BH chuan trong cac méi truong

Nong do Mt d6 quang (n=3, X + 5D)
(Hg/ml) pH 1,2 pH 6,8 pH 7,4
2,5 0,163 + 0,008 | 0,160 + 0,004 0,153 + 0,005
5 0,337 £0,012 | 0,317 +£0,015 0,327 £ 0,018
7,5 0,498 £ 0,017 | 0,466 + 0,016 0,475 + 0,021
10 0,657 £0,023 | 0,629 + 0,026 0,628 + 0,029
12,5 0,806 £ 0,035 | 0,803 + 0,031 0,805 + 0,032
; pH 1,2 . 1 pH 7,4
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Hinh 1. Sy phu thuéc mdt do quang vao nong do BH trong cdc moi truong
Két qua ¢ bang 2 va hinh 1 cho thay: Trong ca ba méi truong, BH déu co su phu

thudc tuyén tinh cua mat do quang vao nong do ctia BH chuan vai hé sé twong quan >
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0,999. Nhu viy, co6 thé str dung phuong phap do quang phd hip thu UV-Vis dé dinh
luong BH trong thir d6 hoa tan.
Chi tiéu chét lwong ciia vién nhan:
Vién nhan bao ché & mé 10.000 vién dugc danh gia cac chi tidu chit lvgng cho két
qua duoc thé hién & bang 3.
Bdng 3. Chi tiéu chdt lwong ciia vién nhin BH

Chi tiéu Thoi gian (phit) Ty 1€ (%) BH giai phong
10 58,89 + 2,23
20 66,00 + 2,14
A 1s 30 75,66 + 3,02
Do hoa tan 40 77,2356
50 79,45 + 6,25
60 84,54 + 4,67
Luc gay vo vién (kP, n=6) 8,70 £ 0,51
Do mai mon (%, n=3) 0,31 +0,01
Ham luong (%, n=6) 101,21 + 2,15
Do dong déu khdi luong (n=20) Dat

Bang 3 cho thdy: Cong thirc vién nhan dat cac chi tiéu chéat lugng vé luc gay vo
vién, do mai mon, ham luong BH, d6 déng déu khoi luong cua vién nén dem bao.
Vién nhén giai phong BH kha nhanh, sau 30 phat da giai phong trén 70 % BH. Theo
chuyén luan vién nén BH cia DDVN V thi sau 45 phut phai giai phdng trén 70 % BH.
Tuy nhién, trong nghién ctru ndy moi trudng thir 1a dém pH 7,4 dé phu hop véi hudng
dich dai trang.

Anh hwéng cia ty 1é chit héa déo:

Bao vién véi cac thanh phan dich bao nhu trong bang 4. Trong d6, chat hoa déo 1a
PEG 6000 dugc dung véi cac ty 18 tir 5 - 20 % so voi polyme. Két qua do d6 hoa tan
trong c4c mai truong duoc thé hién trong hinh 2.

Bdng 4. Cong thizc mang bao khdo sat dnh hwéng cua ty 1é chdt héa déo

Thanh phin CTL | CT2 CT3 | CT4
Eudragit S100 (mg) 40
PEG 6000 (mg) 2(5%) | 4(10%) | 6(15%) | 8 (20%)
Talc (mg) 18 16 14 12
EtOH 96% (mg) 540
10 CHAZi  pH68 " pH 7.4
o 90 ! :
S 80 ! ! S
S 70 ; )/‘FL
S 0 i / ! i(- ——CT1
@ 50 ! /1 ——CT2
= 40 L .
@ 30 ' r CT3
= 20 I / : / ——CT4
10 : / II
0 %
0 2 4 6 8 10 12
Thoi gian (gio)

Hinh 2. Anh huéng ciia chdt héa déo dén qud trinh gidi phéng BH
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Hinh 2 cho thay: Cong thirc CT1 (sir dung 5 % chat hoa déo) c6 thoi gian tiém
tang thap nhat, duoc chat bat dau giai phong chi sau 5 gio va sau 6 gio da giai phong
BH 71,93 % nén khong dap umg yéu cau giai phong tai dai trang (thoi gian tiém tang
5-6 gi®). Khi tang ty 1& chit hoa déo & cac cong thire CT2, CT3, CT4 thi khong co sy
gidi phong BH & 2 gid trong moi truong acid pH 1,2 va 4 gio trong moi truong dém
pH 6,8 ma chi khi chuyén sang méi truong dém pH 7,4 méi giai phong hoat chat. Sau
7 gio, ty 18 BH giai phong c6 xu hudng giam khi tang ty 1 chat hoa déo, trong d6 CT2
¢6 d6 hoa tan cao nhét.

Ty 16 chét hoa déo anh hudng 16n dén d6 bén mang bao do chat héa déo 1am giam
nhiét d¢ hoa kinh, tdng tinh mém déo cla mang, gidm hién tuong nat vo va cai thién
kha ning bam dinh ctia mang vao nhan bao. Chat hoa déo duoc phan bd vao giita
chudi polyme dé twong tac v4i cac nhom chirc cia polyme nén lam giam tuong tac
giita cac nhém chirc polyme v6i nhau, co ché nay lam cho mang phim mém déo hon.
Ty 1é thip chit hoa déo thip (5 %) khong du dé giam nhiét do hoa kinh ctia polyme
nén mang ctng, gion, dé nit. Nguoc lai, néu st dung lugng 16n chat hoa déo dé gay
dinh vién trong qua trinh bao, ciing 12 nguyén nhan dan dén sy khiém khuyét cia mang
bao. Tur khao sat trén, lua chon ty 1¢ PEG 1a 10 % so vadi Eudragit (CT2).

Anh hwéng ciia ty 1¢ polyme:
Bang 5. Cong thirc mang bao khao sat anh huong cua ty ¢ polyme

Thanh phan CT5 CT6 CT7 CT2 CT8
Eudragit S100 (mg) | 24 (40%) | 30 (50%) | 36 (60%) | 40 (70%) | 48 (80%)
PEG 6000 (mg) 2,4 3 3,6 4 4,8
Talc (mg) 33,6 27 20,4 16 7,2
EtOH 96% (mg) 540
100 -PH12 E pH 6,8
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Hinh 3. Anh huéng ciia ty 1é polyme dén qud trinh giai phéng BH
Khao sat polyme kiém soat giai phong (Eudragit S100) & cac ty 18 tir 40 - 80 % so
v6i tong luong chit ran trong mang bao. Ty 1& chat hoa déo/polyme duogc giit ¢b dinh
la 10 %, ty 1& bot Talc duge didu chinh twong tng dé téng luong chat ran trong mang
bao khong thay d6i (60 mg). Két qua & hinh 3 cho théy: Cong thirc ¢o ty 1€ polyme
thip (CT5, CT6) médc du khong gidi phong BH trong 2 gio dau nhung gan nhu giai
phong t6i da khi chuyén sang moi truong dém pH 6,8 trong 4 gio tiép theo. Khi ting ty
1¢ polyme 1én 60 % (CT7) di han ché ty 1& BH giai phong trong 6 gio du nhung van
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giai phong 16n hon 10 % va ¢ pH 7,4 c0 ty 1€ BH giai phong tuong dbi thap. Khi tiép
tuc tang ty 1¢ polyme 1én 70 - 80 % (CT2, CT8) thi gan nhu khong ghi nhan su giai
phong dang ké nao trong 6 gio dau o moi truong pH 1,2 va 6,8 nhung khi chuyén sang
moi trudng pH 7,4 thi dén gio thir 8 giai phong trén 70 % (CT2) va trén 80 % (CT8).
Nhu vay, ty 1é Eudragit S100 80 % (CT8) 1a phu hop nhét nén duoc lya chon cho cac
khao sat tiép theo.

Anh hwéng ciia dp day mang bao

V6i thanh phin mang bao nhu & cong thire CT8, tién hanh bao mang véi do day
khac nhau bang cach thay dbi ty 16 mang bao so v6i vién nhan, 1an luot 1a 10 % (CT9),
20 % (CT8), 40 % (CTlO).I
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Hinh 4. Anh huéng ciia do day mang bao dén qud trinh giai phéng BH

Hinh 4 cho thay: Khi bao mang véi ty 18 10 % (CT9) so v6i vién nhan thi mang
bao khong dii dé bao vé vién nhan nén chi sau 2 gio trong méi truong pH 1,2 da giai
phong 33,63 % BH. Con khi ting do diy mang bao 1én 40 % (CT10) thi sau 7 gio van
chua giai phong hoat chat, sau 8 gid moi giai phong 51,72 % va sau 10 gid 1a 75,78 %.
Nhu vay, khong chi ty 18 va ban chat ciia polyme bao mang ma d6 day mang bao ciing
la yéu t6 anh hudng 16n dén qua trinh giai phong hoat chat, giébng nhu co ché kiém
soat ctia hé phu thudc thoi gian. Mang bao cang day cang lam ting thoi gian tiém tang
va lam cham qua trinh giai phong hoat chat. Nhu vy, ty 1é mang bao 20 % Ia phu hop
nhat.
Anh hwéng ciia nhigt dj sdy vién
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Hinh 5. Anh huéng ciia nhi¢t do Say vién dén qud trinh giai phong BH

Vién sau khi bao xong, tién hanh siy vién ngay trong ndi bao nhung téc do
quay cta ndi giam xudng 2 vong/phut, thoi gian say 40 phit nhung & cac nhiét do khac
nhau. Két qua ¢ hinh 5 cho thdy: Trong cac khoang nhiét d6 siy thi & 40 °C méi dat
yéu cau vé do hoa tan vi sau 6 gio cho ty 16 BH giai phong < 10 %, sau 8 gior > 80 %;
con khi giam nhiét 46 say xudng 30 °C thi sau 6 gio di giai phong 65,55% BH va khi
tang nhiét do 1én 50 — 60 °C thi cang lam giam thoi gian tiém tang cua vién, vién giai
phong nhanh trong 6 gio ddu nén khong dat yéu cau thiét ké. Sy vién sau khi bao hay
con goi la u vién ¢ nhiét d¢ va thoi gian nhét dinh 13 can thiét dé mang bao hinh thanh
va 6n dinh vi né anh huong dén clu trac cua mang bao, do chic, do Xép clla mang.
Khi sdy vién ¢ gan nhiét do chuyén kinh cta 16p bao, cac polyme chuyén sang trang
thai mém va dé dang hinh thanh lién két voi nhau, tao thanh mot 16p bao co cau tric
day ddc. Chinh vi v@y giai doan nay con goi la luu hoa mang bao. Khi sdy vién ¢ nhiét
d6 thap thi 16p bao tro nén x6p nén 1am giam thoi gian tiém tang giai phong hoat chat
[2]. Khi tang nhiét do sdy vién ciing giam thoi gian tiém tang giai phong hoat chat, 6
thé lién quan dén khiém khuyét nao d6 cuia mang nhu ran, nit mang hodc sy phan bd
khong déu cua polyme trén mang
Anh hwéng cia thoi gian say vién
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Hinh 6. Anh hwong cua thoi gian sdy vién dén qud trinh gidi phéng BH
Sau khi bao vién tién hanh sdy vién twong ty nhu trong khao sat trén nhung véi
thoi gian sdy khac nhau. Két qua & hinh 6 cho thdy: Sdy vién trong 30 phit thi sau 4
gio da bat dau giai phong hoat chat. Khi ting thoi gian say vién 1én 40 - 60 phut thi cac
cong thirc khao sat déu khong giai phong trong 6 gid dau, chi dén khi chuyén sang moi
truong pH 7,4 méi giai phong hoat chat. Trong do, sdy vién trong 40 phut c6 ty 16 BH
giai phong ¢ moéi truong pH 7,4 cao hon khi say trong 50 va 60 phut. Do d9, thoi gian
sdy 40 phut la phu hop nhat.
Két luan
Cong thirc mang bao va diéu kién sdy vién co anh huong rd rét dén qua trinh giai
phong hoat chat tir vién nén berberin hydroclorid 100mg hudng dich dai trang, cu thé:
Ty Ié chat hda déo so véi polyme trong khoang 10 - 20 % c6 kha niang kéo dai thoi
gian tiém tang giai phong hoat chat dén 6h va khi tang ty & chat héa déo c6 xu huéng
lam giam kha nang giai phong hoat chat & méi truong pH 7,4; tang ty 1é Eudragit S100
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c6 1am ting thoi gian tiém tang, ting ty 1é giai phong hoat chat (moi truong pH 7,4);
khi tang ty 1¢ mang bao lam tang thoi gian tiém tang giai phong hoat chat; say vién ¢
nhiét d6 thap qua hoic cao qua déu 1am giam thoi gian tiém tang giai phong hoat chat
va thoi gian sy it nhat 40 phit méi cd thé kéo dai thoi gian tiém tang giai phong thudc
theo yéu cau thiét ké; tir cac két qua khao sat di lya chon duoc cdng thirc mang bao
thich hop cho 1 vién nén la Eudragit S100 8 %, PEG 6000 0,8 %, Talc 1,2 %, ethanol
96 % vira da 100 %, ty 16 mang bao/ vién nhan 20 %; diéu kién sy sau khi bao vién la
40°C trong 40 phut. Cong thuc lya chon cd kha nang hudng dich dai trang voi thoi
gian tiém tang giai phong in vitro 5 - 6 gid va giai phong hoan toan duoc chat sau 8
gio0.
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