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DANH GIA SU"HAP THU FAMOTIDINE CUA CELLULOSE PUQC TAO RA
TU ACETOBACTER XYLINUM TRONG MQT SO MOI TRUONG NUOI CAY

Nguy&n Xuan Thanh

Vién Nghién cizu Khoa hoc va Ung dung - Truong Pai hoc Sir pham Ha Ngi 2

TOM TAT

Famotidine (Fa) dugc sir dung trong diéu tri loét duong tiéu hoa va ta trang nhu mot thude khéng
thu thé H,. Sinh kha dung thap va thoi gian ban hay ngan cia Fa sau khi dung thudc bang duong
udng thuc day phét trién h¢ van tai thudc giai phong kéo dai. Cellulose vi khuan (CVK) c6 nhiéu
ng dung trong linh vyc y sinh va cac hé thong phan phdi thudc tién tién. CVK tao ra tir
Acetobacter xylinum trong méi truong chuan (MTC), nuéc dira (MTD) va nuéc vo gao (MTG).
Thiét ké thi nghiém theo phuong phap quy hoach thuc nghiém toan phan va téi uu hoa duong déc
nhat da duoc thyc hién va tim ra gia tri téi vu cua 3 yéu té la nhiét d6 (20°C), ché d6 lic (180
vong/phut) va thoi gian (120 phat) cho hiéu suat nap fomatidine tét nhat. Cung loai CVK, luong
thudc hap thu vao CVK day 0,5 cm nhiéu hon so v6i CVK day 1 cm; nhiéu nhét dat 28,4 mg &
CVK-MTC day 0,5 cm; it nhiat & CVK-MTG day 1 cm dat 22,48 mg. Cung d6 day 0,5 cm hoac 1
cm, luong thudc hip thu vao CVK-MTC cao nhit dat 28,4 hoic 25,14 mg va thap nhat dat 23,28

hoac 22,48 mg ¢ CVK-MTG.

Tir khoa: Acetobacter xylinum; cellulose vi khudn; hdp thy; famotidine; vat liéu.

MO PAU
Famotidine (Fa) 1a thudc c6 tic dung lam
giam tiét dich vi bang cach dbi khang voi
histamin tai thu thé H, & cac véach té bao niém
mac da day, lam giam tiét ca s6 luong va
noéng d6 HCI cua dich vi, 1am lanh cac vét
loét da day, ta trang, giam dau do loét. Tuy
nhién Fa c6 d6 tan thp, duoc hép thu khong
hoan toan ¢ duong ti€u hoda, sinh kha dung
khong cao khoang 40 - 45%. Cac nghién cuu
hién nay tap trung cai thi€n cong thirc va quy
trinh bao ché nhim tao ché phélrn c6 d0 hoa
tan cao, cai thién sinh kha dung cua thude [1],
[4], [9]. Cellulose vi khuan (CVK) duoc tao
ra boi vi khuan Acetobacter xylinum (A.
xylinum) c4u trac hoa hoc rét giéng cellulose
ctia thyc vat nhung c6 mot sd tinh chat hoa 1y
dac biét nhu duong kinh sgi nhd (c&
nanomet), do tinh khiét cao, do polymer hoa
16n, d6 bén co hoc va kha ning thdm hit nude
a0,... Vi vdy CVK duoc ung dung trong
nhiéu linh vuc cong nghé. Trong linh vyc y
hoc, CVK da duoc nghién ctru dung lam ta
dugc, mat na dudng da, mach mau nhan tao,
mang sinh hoc tri bong va dac biét st dung
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lam hé van tai va phan phdi thudc [6]. Huang
et al. [8] da st dung CVK dugc 1én men tu
moéi truong chuan ding cho van tai va giai
phéng berberine in vitro. Két qua nghién ciru
khac cho thdy CVK duoc 1én men tir moi
truong chuan c6 tiém nang lam hé van tai va
phan phbi thudc qua dudng udng [6]. Nghién
clru ndy nham tdi wu héa, so sanh va danh gia
su hép thu Fa cua vét liéu CVK tao ra tir moi
truong chuin (MTC), nudc dira (MTD) va
nudce vo gao (MTG).

PHUONG PHAP NGHIEN CUU

Hoa chit va trang thiét bi

Famotidine (Fa) tinh khiét 99,6% (Trung
Quéc); cao nam men (M§); peptone
(European Union); cac hda chat khac dat tiéu
chuan dung trong phan tich. May khuay tir gia
nhiét (IKA, Buc); ndi hap khi tring (HV-
110/HIRAIAMA, Nhat Ban); budng cay vo
trung (Haraeus, Duc); can phan tich
(Sartorius, Thuy S¥); méay quang phd UV-Vis
2450 (Shimadru, Nhat Ban); may lac tron toc
do cham (Orbital Shakergallenkump, Anh);
may lic (Lab companion, SKF-2075, Han
Qudc); ta sy, ta 4m (Binder, Dtc).

Chiing vi khuan va méi treong nudi cay
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Chang vi khuan: Vi khuan Acetobacter
xylinum duogc nudi cay tai phong sach Vi sinh
— Bong vat, Vién Nghién cau Khoa hoc va
Ung dung - Truong DPHSP Ha Noi 2. Moi
truong nudi cay [5], [7]: Maéi truong chuan
(MTC) gém glucose (20 g), pepton (5 @),
diamoni photphat (2,7 g), cao nam men (5 g),
acid citric (1,15 g), nudc cat 2 1an (1000 ml);
mdi truong nudc dira gia (MTD) gom glucose
(20 g), pepton (10 g), diamoni photphat (0,5
g), amoni sulfat (0,5 g), nudc dira gia (1000
mL); mdi trudng nudc vo gao (MTG) gom
glucose (20 g), pepton (10 g), diamoni
photphat (0,5 g), amoni sulfat (0,5 g), nuéc
Vo gao (1000 ml).

Quy trinh nghién ciu

Lén men thu san pham CVK tir 3 méi truong
nudi cay (MTC, MTD, MTG); xu ly tinh sach
CVK trudc khi hip thu thude; tdi wu hoa cac
diéu kién hap thu thudc vao CVK; xac dinh
lugng thude hap thu vao CVK tao ra tir 3 moi
truong nudi cay.

Xac dinh cac thong s6 téi wu sw hap thu
famotidine vao cellulose vi khuin

Thong sé dau ra: Ham lwong Fa hip thu vao
cac vat liéu CVK khéac nhau (mg), ky hiéu la
yi. Thong sé dau vao: Cac yéu to tac dong 1én
qua trinh hip thu thubc dugc ky hiéu 13 Zi.
Céc théng sé chinh anh huong téi qué trinh
hip thu thudc 1a: Nong do thude (xy), nhiét do
(X2), thoi gian (xs), ché do6 lc (x4). Xac dinh
muc co s& va khoang bién thién yéu té dau
vao. Chon khoang bién thién xi lam 3 mic:
Trén, dudi va co s6. Cac mirc nay duwoc ma
hoa nhu sau: Muc trén 1a +1, mac dudi la -1,
muc co sd 1a 0 (Bang 1).

S6 lwong thi nghiém dugc xac dinh theo cong
thirc: N* = 2* = 16 thi nghiém. Vai N 1a s6
lwong nghiém thirc; k 1a sé yéu té khao sét.
Xay dung phuong trinh bac nhat dé xac dinh
anh hudng cua 4 yéu td khao sét téi qua trinh
hap thy thudc vao vat liéu CVK. Phuong trinh
hoi quy mé ta thuc nghiém c6 dang: y = b, +
blxl + b2X2 + b3X3 + b4X4 + ... (1) TI'Ol'lg do:
bo, by, by, ba, ba,... 12 cac hé sb trong phuong
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trinh hoi quy (1) [2]. Dua vao két qua quy
hoach thyc nghiém tién hanh téi vu hoa thuc
nghiém duoc thuc hién bing phucmg phéap
duong doc nhét [3]. Chon budéc chuyén dong
cho céac yéu t6 c6 anh huong trong phuong
trinh hoi quy (1). Pé tim duoc cac thong sb
tdi wu phai xac dinh duoc y cao nhat, tuong
ng VGi CAC gié tri Xa, Xz, Xs, X4 CUA CAC yéu td
can tim.

Xac dinh lweng thudc hap thu vao vat liéu
cellulose vi khuan

Lén men thu CVK tir 3 moi truong theo 6
budc: Chuan bi méi trudong; hap khir tring
moi truong d6 & 113°C trong 15 phit; 1dy moi
truong ra khu tring bang tia UV trong 15
phut rdi dé ngudi; bo sung 10% dich gidng va
lic cho gidng phan bd déu trong dung dich;
chuyén dich sang dung cu nudi ciy theo kich
thudc nghién ctu (budng nudi ciy té bao 24
giéng d1,5 cm), dung gac v tring bit miéng
dung cy, dat tinh trong 4 -14 ngay ¢ 28°C; thu
vat lieu CVK thé va xir ly tinh sach CVK
trudc khi hap thu thudc. Vat lieu CVK c6
duong kinh 1,5 cm véi do day (0,5 cm va 1
cm) duoc hap thu theo céc thdng s thiét ké
thi nghiém. Sau khoang thoi gian xac dinh
tién hanh rGt mau ra do quang pho bang may
UV — 2450 dé xac dinh luong thudc con lai
trong dung dich tai thoi diém Iy mau, tir d6
xac dinh dugc luong thubc hap thu vao céc
vat liéu CVK theo cbng thirc 2: mht = ml —
m2 (mg) (2). Trong cong thirc 2: mht 1a khéi
luong thude di duoc hap thu vao mang, mi 1a
khéi lwong thudc ban dau trong dung dich (40
mg), m2 1a khéi lugng thudc cé trong dung
dich sau khoang thoi gian nhét dinh vat liéu
CVK hép thu thudc. Hiéu suat thudc nap vao
mang duoc tinh theo céng thac 3: EE (%) =
mht/m1 x 100% (3) [8].

Xir 1y s6 ligu

Céc sb liéu dugc xur ly thong qua phan mém
Microsoft Excel 2010 va dugc biéu dién dudi
dang “sd trung binh + do léch chuin” (TB +
SD). Nhiing khac biét dugc coi 1a ¢6 y nghia
thdng ké khi gia tri p nhé hon 0,05. Mdi cong
thire duoc 13p lai it nhat 3 lan.
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Bang 1. CAc murc VA Yéu té dnh huong dén si hdp thy famotidine vao cellulose vi khudn

Céc véu tb

Cac mic

x; (mg/ml) %, (°C) Xz (phat) X, (vong/phtt)
Mike co sé (0) 0,8 30 30 150
Khoang bién thién (+1) 0,1 10 10 50
Mibc trén (+1) 0,9 40 40 200
Mike dwéi (-1) 0,7 20 20 100

KET QUA VA BAN LUAN

Khio sat cac thong so téi wu ciia qua trinh hip thu famotidine vao vt li¢u cellulose

bé xac dinh duge cac thong s6 toi uu trong qua trinh hép thu thudc vao vat liéu CVK, tién hanh
bb tri thi nghiém bang phuong phap quy hoach thyc nghiém toan phan va t6i wu héa theo phuong
phép duong dbc nhét [2], [3]. Co sé dé xac dinh cac mitc co ban (x) va khoang bién thién (Ax)

clia cac yéu td dau vao trinh bay trong Bang 2.

Bang 2. Cdc yéu t6 quy hoach thuc nghiém

Bién c6 thir nguyén x

Bién khéng c6 thi nguyén Z

Yeu to Mikc co ban AX Mikc co ban AZ
Nong d6 thude (mg/ml) 0,8 0,1 0 1
Nhiét do 30 10 0 1
Thoi gian (phit) 30 10 0 1
Ché dd lic (vong/phit) 150 50 0 1

Véi 4 yéu td: ndng do, nhiét do, thoi gian, ché

do lac; moi yéu t6 ¢6 hai mutrc 1a murc trén va

mirc dudi. SO thi nghiém dugc tién hanh 12 20

thi nghiém, dugc trinh bay ¢ bang 3.

Bang 3. Két quad bo tri quy hoach thuc nghiém trong
qud trinh hap thu thuoc vao cellulose vi khudn

STT X; Xo X3 X4 2y Zy 23 Z4 y
1 09 40 40 200 +1 +1 +1 +1 0,613
2 09 40 20 200 +1 +1 -1 -1 0457
3 0,7 40 40 200 -1 +1 +1 +1 0,547
4 07 40 20 200 -1 +1 -1 -1 0,49
5 09 40 40 100 +1 +1 +1 +1 0401
6 09 40 20 100 +1 +1 -1 -1 0,580
7 0,7 40 40 100 -1 +1 +1 +1 0,523
8 07 40 20 100 -1 +1 -1 -1 0,609
9 09 20 40 200 +1 -1 +1 +1 0,645
10 09 20 20 200 +1 -1 -1 +1 0,358
1 07 20 40 200 -1 -1 +1 +1 0,652
12 07 20 20 200 -1 -1 -1 +1 0,476
13 09 20 40 100 +1 -1 +1 -1 0,674
14 09 20 20 100 +1 -1 -1 -1 0,393
5 07 20 40 100 -1 -1 +1 -1 0,682
6 07 20 20 100 -1 -1 -1 -1 0,561
17 08 30 30 150 0 O O O 0,448
18 08 30 30 10 0 O O O 0427
19 08 30 30 150 0 O O O 0,229
20 08 30 30 150 0 O O O 0,397

Dua vao sb lieu ¢ bang 3 xay dung duoc
phuong trinh hdi quy tuong thich véi thuc
nghiém sau: y = 0,96 — 0,044x, + 0,374x; +

0,025x, (4). Phuong trinh (4) cho thiy: Céc
yéu t6 thoi gian, nhiét do, ché do lic c6 anh
huong dén qua trinh hip thu thubc vao vat
lieu CVK, con yéu té ndng do thudce thi khong
anh huong. Hé s dung trudc X, c6 dau am,
nghia 13 thong s6 nhiét do ty 1& nghich véi
lugng thudc hap thu vao mang. Hé sé dang
trudc cac bién X; va x, c6 diu duong, nghia 1a
cac thdng s thoi gian va ché do lic ty 18
thuan véi luong thudc hap thu vao vat liéu.
Do d6, dé tang gia tri ciia théng sb téi wu hoa
can giam gia tri X, va ting gia tri X5 va X,. Khi
thoi gian tang thi luong thude hap thu vao vat
litu CVK tang. Vi khi ting thoi gian hap thu
thudc thi thudc cé nhiéu co hoi duoc tiép xuc
vé6i céc 15 trén bé mat vat liéu CVK, dan dén
luong famotidine dwoc hip thu vao trong vat
liéu tang. Khi ting ché do lic cua qué trinh
hip thu thi lugng thudc hap thu vao vat liéu
CVK tang. Vi ché d6 lic ting tao dong luc
khuéch tan phan tir thudc vao céac 16 nho cua
vat ligu CVK tang, dan dén luong thudc hap
thu vao vat liéu tang. Khi nhiét d6 giam thi
lwong thudc hip thu vao vit liéu CVK ting.
Nguyén nhan Ia do qua trinh hap thu thudc 1a
qué trinh toa nhiét, do d6 khi giam nhiét do sé
tao diéu kién thuan loi cho qua trinh hip thu

201



Nguyén Xuan Thanh

Tap chi KHOA HQC & CONG NGHE

180(04): 199 - 204

thudc. Véi bude chuyén dong cua yéu td x, 1a

d4 (84 = 10 vong/phut), xac dinh dugc budc

chuyén dong cua yéu té x, va X; theo Bang 4.
Bang 4. CAc yéu t6 cua thi nghiém dirong doc nhat

Cac yéu to Xo X3 X4
Mirc co sé 30 30 150
Hé sb b; 0,044 0,374 0,025
Khoang bién thién 10 10 50
Bi x A 0,44 3,74 1,25
Buére §; 3,52 29,92 10
Budrc lam tron 3,5 30 10

Dua vao bang 4, tinh duoc cac buéc chuyén
dong cua x, 1a 8, = 3,5°C va budc chuyén
dong cua Xxs 1a 8; = 30 phat. Két qua ham
lwong thudc famotidine hip thu vao vat liu
CVK theo thi nghiém duong doc nhét dugc
thé hién & bang 5 cho thay: Lwong thudc

famotidine hip thu vao vat liégu CVK ¢ thi
nghiém 1, 2, 3 ¢6 su tang dan, dén thi nghiém
4 thi luong thudc famotidine hap thu vao vat
litu CVK c6 xu huéng giam rd rét. Nguyén
nhan 1a do khi tién hanh thi nghiém da ting
yéu t6 ché do lic. Khi ché do lic tang thi
lwong thudc famotidine hap thu vao vat lidu
CVK ting. Tuy nhién khi ting ché do lic dén
mot giGi han nao d6 s€ xay ra hién twgng nha
hap thu. Vi khi lic qua manh, luong thubc da
hap thu duoc vao trong cac 15 nho cua vt liéu
CVK s& bi ving ra ngoai, lam luong thudc
hip thu vao vat liéu CVK giam. Do vy, cac
thong s t6i wu sy hap thu famotidine vao vat
liéu CVK gom: Thai gian 1a 120 phat, nhiét do
la 20°C va ché d6 lic 1a 180 vong/phit.

Bang 5. Lirong famotidine hap thu vao cellulose vi khuan ¢ thi nghiém dwong déc nhat

STT X, (°C) X3 (phut) X4 (VONg/phat) y
1 26,5 60 160 0,197
2 23 90 170 0,248
3 20,5 120 180 0,307
4 17 150 190 0,213

Kha ning héap thu famotidine ciia mt so loai vt liéu cellulose vi khuin

Luong thudc hip thu vao céc loai vat lieu CVK khac nhau (CVK-MTC, CVK-MTD, CVK-
MTG) véi do day khac nhau (0,5 va 1 cm) ¢ diéu kién téi wu (nhiét ¢ 20°C, ché do lac 180
vong/phut, thoi gian 120 phat) duoc thé hién ¢ bang 6.

Bang 6. Khoi lwong thudc hap thu vdo cellulose vi khudn & diéu kién t6i wu (n = 3)

Mg cia cac loai vat liéu (mgq)

P§ day mang

CVK-MTC CVK-MTD CVK-MTG
0,5cm 28,40 + 0,03 26,06 + 0,02 23,28 £ 0,02
lcm 25,14 + 0,01 24,33+ 0,03 22,48 £ 0,01

Két qua & bang 6 cho thay trong ciing mot loai vat liéu CVK thi luong thudc hap thu duoc vao
cac vat lidu CVK c6 d6 day 0,5 cm nhiéu hon so vai vat liéu CVK c¢6 do day 1 cm. Sau 120 phut
khéi lwong thube hap thu vao vat liéu CVK nhiéu nhét 1a 28,4 mg & vat liéu CVK-MTC day 0,5
cm; thube duoc hap thu vao vat lisu CVK it nhat o vat lisu CVK-MTG day 1 cm la 22,48 mg.
Trong ciing mot do day vat lieu CVK 0,5 cm: Vit liéu CVK-MTC hip thu duoc 28,4 mg thube
sau 120 ph(t nhiéu hon 2,34 mg so véi lugng thudc hip thu duoc vao CVK-MTD va nhiéu hon
5,12 mg so Véi lugng thudc hap thy vao CVK-MTG. Trong cing mot do day vat lieu CVK 1 cm
thi CVK-MTC hip thu thuéc duoc nhiéu hon so véi CVK-MTD va CVK-MTG lan luot la 0,09
mg (p > 0,05), 2,68 mg (p < 0,05). Hiéu suat hip thy thudc famotidine vao céc loai vat liu CVK
khéc nhau véi d day khac nhau ¢ diéu kién tdi wu duoc thé hién ¢ Bang 7.
Bang 7. Hiéu sudt hdp thy famotidine vao cellulose vi khudn ¢ diéu kién t6i uu
EE(%) cua CVK-MTC EE(%) cia CVK-MTD EE(%) cia CVK-MTG

Thei gian (phut) 0,5cm lcm 0,5cm lcm 0,5cm lcm
120 71,00 62,84 65,17 60,83 58,20 56,20
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Két qua & Bang 7 cho thdy hiéu suét hip thu
thubc vao vat lisu CVK-MTC 14 16n nhat so
vol vat liéu CVK-MTD va vat liéu CVK-
MTG, dat 71% véi do day 0,5 cm va 62,84%
vdi d6 day 1 cm. Sy sai khac nay cé y nghia
thong ké véi p < 0,05. Theo Badshah [6], hi¢u
sudt hip thu famotidine va tizanidine vao cac
mang CVK niam trong khoang tir 18,10-
67,64%. Theo Phan Thi Huyén [5], hiéu suét
hap thu famotidine vio CVK tao ra tir vi
khuén trong dich tra xanh 1én men dat
89,76%.

KET LUAN

Thiét ké thi nghiém theo phuong phap quy
hoach thuc nghiém toan phan va téi wu hoa
theo phuong phap duong doc nhat da duoc
thuc hién va tim ra gia tri téi vu cua ba yéu té
nhiét 6 (20°C), ché do lic (180 vong/phut)
va thoi gian (120 phat) cho hiéu suit nap
fomatidine tét nhat. Cung loai CVK, lugng
thudc hap thu vao CVK day 0,5 cm nhiéu hon
s0 v6i CVK day 1 cm; nhiéu nhit 12 28,4 mg &
CVK-MTC day 0,5 cm; it nhit & CVK-MTG
day 1 cm la 22,48 mg. Cung d¢ day 0,5 cm
hozc 1 cm, lugng thuée hap thy vao CVK-MTC
cao nhat dat 28,4 hoic 25,14 mg va thip nhat
dat 23,28 hoac 22,48 mg & CVK-MTG.
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SUMMARY
EVALUATION OF THE FAMOTIDINE ABSORPTION OF CELLULOSE
PRODUCED BY ACETOBACTER XYLINUM IN SOME CULTURE MEDIA

Nguyen Xuan Thanh”
Institute of Scientific Research and Applications (ISA) - Hanoi Pedagogical University 2 (HPU2)

Famotidine (Fa) is used in the treatment of peptic ulcer and duodenal ulcer as a histamine H,-
receptor antagonist. The low oral bioavailability and short biological half-life of famotidine
following oral administration promotes development of a prolonged-release carrier. Bacterial
cellulose (BC) has various applications in the biomedical fields and advanced drug delivery
systems. BC is produced by Acetobacter xylinum in the standard medium (STM), coconut medium
(COM) and rice medium (RIM). Experimental design using an experimental planning method with
full element and optimization using the steepest descent method was performed. The results of this
study showed that optimization parameters concluding the temperature (20 °C), shake mode (180
rpm) and time (120 minutes) for optimal fomatidine absorption of BC. The same BC material, the
amount of fomatidine absorbed into BC 0.5 c¢m in thickness is higher than the BC 1 c¢cm in
thickness; the highest was 28.4 mg at BC-STM 0.5 cm in thickness; At least 1 cm in thickness at
BC-RIM reached 22.48 mg. As the thickness of 0.5 cm or 1 cm, the highest amount of drug
absorbed into the BC-STM reached 28.4 or 25.1 mg and the lowest reached 23.28 or 22.48 mg in
BC-RIM.
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