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TOM TAT

Céc loai thudce c6 thoi gian ban thai ngan thuong duoc yéu cau phai bo sung dinh ky theo thoi gian dé dam bao
hiéu qua cta thudc trong viée diéu tri. Vi vay, cac loai vat lidu co kha ning nha thudc cham theo thoi gian duoc
quan tim nghién ciru nhiéu. Trong d0, chitosan dang hat rdng dugc chii ¥ do ¢6 thé hap thy thudc voi hiéu suat
cao. Nghién ctru ndy duoc thuc hién nhim khao sat kha nang hap thu va phéng thich thudc cta hat chitosan ¢
céu trac rong duoc tong hop bang phwong phap tao gel voi sodium tripolyphosphate. Ampicillin va cefaclor
dugc chon dé khao sat do c¢6 thdi gian ban thai ngin va liéu luong sir dung cao. Két qua cho thiy ampicillin duoc
hép thu véi hiéu suét dat 75,51% va phong thich tdi da 80,03% lwong thude trong hat. Véi cefaclor, hiéu suét
hép thu dat 75,23%, tuy nhién luong thube phong thich ra dich da day co thé 1én dén 99,83% luong thude da hép
thy. Hat chitosan rdng c6 kha ning nha cham cac thudc hép thu trong thoi gian 8 gio. Cac khang sinh sau khi
phong thich van gitr dugc hoat tinh khang E. coli.

Keywords: Ampicillin, cefaclor, chitosan, hat rdng, phong thich.

MO PAU

Chitosan, san pham deacetyl hoa ctia chitin, dwoc quan tdm nghién ctvu nhiéu nhe kha nang phan hiy sinh hoc
va tinh twong thich sinh hoc cao (Cheung et al., 2015). V&i vai trd la mot polymer sinh hoc, chitosan dwoc ché
tao linh hoat thanh cac dang vat liéu khac nhau nhw dang mang, dang gel, dang sgi, dang hat,... dé dap (rng cac
yéu cau chuyén biét trong cac (rng dung thudc linh vuc y dwoc (Zhang et al., 2002). Khi dwoc (ng dung lam vat
liéu dan truyén thudc dang ndi trong da day, chitosan v&i ciu tric dang hat réng dwoc dac biét chu vy do co ty
trong thap (Svirskis et al., 2014). Tuy nhién, hau hét cac k¥ thuat ché tao hat chitosan réng dwoc thyc hién trong
didu kién phan (rng khac nghiét va st dung dung méi hitu co' doc hai lam &nh huwdng dén kha néng twong thich
sinh hoc cua vat liéu (Caruso et al., 2001). Phwong phap tao gel ionic trong sodium tripolyphosphate (STPP), mot
phu gia dwgc cho phép st dung trong thwc pham, la mot phwong phap phd bién dé ché tao hat chitosan lam vat
liéu mang thuéc, nhung cho dén nay cac nghién ctru v& hat chitosan réng dwoc ché tao bang phuong phap nay
van con rat han ché. Svirskis va ddng tac gia (2014) da tdng hop hat chitosan réng mang acyclovir va cho thay
hiéu suat hap thu thudc dat kha cao (70,5 + 0,31%). Két qua ciing cho thay hat chitosan réng cé kha nang phéng
thich acyclovir cham trong dung dich HCI 0,1 M (pH = 1,2) (Svirskis et al., 2014). Ghodsi va déng tac gia (2012)
khao sat kha néng phéng thich khang sinh vancomycin clia hat chitosan lién két chéo véi glutaraldehyde va cho
thay hiéu suét hiéu suét hap thu thuéc dao dong trong khodng 30 - 80%. Vancomycin dwoc giai phéng 10 - 30%
trong 12h d4u va nha cham lién tuc trong 8 ngay (Ghodsi et al., 2012).

Trong nghién ctru nay, hat chitosan réng chira cefaclor va ampicillin dwoc khdo sat kha nang phéng thich thubc
trong méi trdng dich da day va dich rudt nhan tao. Cefaclor 1a mot khang sinh phd rong, thudc ho cephalosporin
thé& hé hai. Cefaclor dwoc hap thu tét trong co thé, véi ndng dd cao nhét trong huyét thanh dwoc ghi nhan sau
30 - 60 phut (Rasool, Fahmy, 2013). Cefaclor dwoc bai tiét nhanh qua nwéc tidu, thoi gian ban thai khoang 2 gidr
(Wise, 1990). Ampicillin la mét khang sinh dwdng ubng thudc nhém penicillin dwgc st dung kha phd bién. Tuy
nhién, ampicillin can dwoc st dung nhiéu Ian trong ngay dé phat huy tac dung vi thdi gian ban thai chi khoang
0,75 - 1,5 gi® (Anal et al., 2006). Do d6, v&i thdi gian ban thai ngan va lidu lwong can s dung cao, cefaclor va
ampicillin dwg'c chon dé khao sat kha nang nha cham trong nghién ctru nay.

VAT LIEU VA PHUONG PHAP

Vat liéu

Nguyeén liéu dwoc st dung trong nghién ctru gdm chitosan (khdi lwgng phan tir 205,6 kDa) dwoc tdng hop tiv
chitin ¢c6 ngudn gbc tir phé liéu tdm (Viét Nam). Héa chét dwoc st dung gdm acetic acid (Trung Quéc), sodium

tripolyphosphate (STPP) (NasP3010) (Trung Quéc), cefaclor (Sigma), ampicillin (Sigma). Dich da day nhan tao
(SGF, pH = 1,2) dwgc chuan bj vai thanh phan gébm 150 mM NaCl (Trung Quéc), 10 mM CaClz (Trung Quéc),
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0,5 g/L pepsin (Trung Quéc), HCI (Trung Quéc). Dich ruét nhan tao (SIF, pH = 6,8) dwoc chuén bj véi thanh phan
gom 10 mM KH2PO4 (Trung Quoc), 2,4 g/L pancreatin (Trung Quoc) va NaOH (Trung Quoc).

Phwong phap
Ché tao hat chitosan réng mang thuéc

Hat chitosan réng mang thuéc dwoc ché tao bang phwong phap tao gel ionic trong dung dich STPP 1% (w/v)
(pH = 9). Dung dich chitosan 2% (w/v) dwgc pha trong dung dich acetic acid 1% (v/v) sau dé dwoc thém vao 1%
(viv) dung dich khang sinh cé ndng do 1000 mg/L. Néng dé khang sinh duwoc chon theo Anal et al. (2006). Hén
hop dwoc nhd tir tir vao dung dich STPP va khudy & 120 rpm trong 2 gid. Hat tao thanh dwoc rira véi nuéc cét
va bao quan & 4°C.

Khéo sat kha ndang hap thu thudc cuda hat chitosan réng

Hat chitosan mang thubc dwgc cho vao dich da day nhan tao cé pH = 1,2 cho dén khi hat tan hoan toan. Hén hop
sau do6 dwoc ly tam thu dich ndi va ham Iwong thudc trong dich néi dwoc xac dinh bang cach do OD (Optima UV-
VIS SP-3000 nano, Nhat Ban) & buwéc séng 210 nm va 265 nm, twong ¢ng cho ampicillin va cefaclor. Hiéu suét
h4p thu duoc tinh theo cong thire:

Noéng do thubc trong dich ndi

Hié At hdp thu = = ~ e 3 1009
leu suat hap thu Nong doé thubc ban dau X %

Kh&o sét kha ndng phéng thich thuéc cua hat chitosan réng

Hat chitosan chira ampicillin va cefaclor dwgc khdo sat kha nang phéng thich thudc trong dich da day nhén tao
(SGF) va dich ruét nhan tao (SIF) trong 8 gi®. Mau dwoc 14y sau mdi 1 gid thi nghiém va lwong thubéc phéng
thich dwoc xac dinh béng cach do OD (Optima UV-VIS SP-3000 nano, Nhat Ban) & buwéc séng 210 nm va 265
nm, twong rng cho ampicillin va cefaclor. Hiéu suat phéng thich duoc tinh theo cong thirc:

Lwong thubc trong hat

Hiéu sudt phéng thich = 1009
iéu suat phong thich Lwong thude phong thich x 100%

Trong dd, lweng thudc trong hat dwoc tinh dwa trén hiéu suét hap thu, lwong thubc phoéng thich dwoc tinh dwa
trén ndng dé thuéc trong dich da day nhan tao sau 8 gio.

Khéo sat kha ndng khang khuan cua khéng sinh phéng thich tir hat chitosan réng

Hat chitosan chiva khang sinh (1 g) dwoc cho vao 30 mL dich da day nhan tao d& hat tan hoan toan va phéng
thich toan bo khang sinh. Kha n&ng khang khuan clia khang sinh phéng thich tir hat chitosan dwoc khéo sat béng
phwong phap duc 16 thach trén dia moéi trwong LB da cay trai E. coli. Mau dbi chirng 1a dich da day nhan tao khi
hat chitosan khéng mang thuéc tan hoan toan. Kha nang khang E. coli dwoc xac dinh théng qua kich thwéc vong
khang khuan sau 24 gi 0 mau.

KET QUA VA THAO LUAN

Hiéu suét hap thu va phong thich thubc ctia hat chitosan réng sau 8 gi&r dwoc trinh bay & Bang 1. Két qua cho
thay ampicillin va cefaclor dwoc hap thu véi hiéu suat twong &ng dat 75,51 + 15,41% va 75,23 + 2,56% lwong
thuéc ban dau. Hiéu suét hap thu thuéc thap hon 100% cho thdy moét lwong thudc da bj that thoat trong dung dich
STPP khi khudy dé c4u tric hat n dinh. Theo Dwong Thi Anh Tuyét va ddng tac gia (2011), khi st dung nano
chitosan dé& hap thu insulin, hiéu suét hap thu insulin vao hat dat 56 - 96%. Porras-Gémez va déng tac gia (2018)
cling céng bb két qua twong tw véi hiéu suét hap thu chi dat 50% khi st dung hat nano chitosan vé&i tac nhan ndi
ngang la STPP d& hap thy ampicillin.

Bang 1. Hiéu suat hap thu va phéng thich thuéc

Thubc khao sat Hiéu suét Lwong thudc trong Lwong thudc phéng Hiéu suét
hap thu (%) hat (mg/g hat) thich (mg/g hat) phéng thich
(%)
Ampicillin 75,51 + 15,41 0,63 +0,12 0,504 + 0,04 80,03 + 0,06
Cefaclor 75,23 + 2,56 0,63 + 0,02 0,629 + 0,03 99,83 + 0,04
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Két qua hiéu suét phong thich thudc cho thdy cefaclor dwoc nha vao dich da day nhan tao gan nhw hoan toan
sau 8 gi& thi nghiém. Két qua nay cao hon coéng b cua Dutta va ddng tac gia (2003) khi ghi nhan hiéu suét
phong thich cefaclor tlr hat chitosan dat 88,64% sau 8 gid & moéi trwong pH = 1,2. Rasool va Fahmy (2013) cho
thdy sau 9 gi®, 80% cefaclor dwoc phéng thich vao méi trwdng da day tlr hat chitosan dac co lién két voi
alginate. V&i ampicillin, hiéu suét phéng thich trong nghién ctu nay dat 80,03 + 0,06%, cao hon so véi hat
chitosan d&c trong nghién ctvu ctia Chandy va Sharma (1993) vé&i hiéu suét chi dat 36 - 50% sau 24 gid trong
dich da day.
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Hinh. 1. Sw phéng thich ampicillin (a) va cefaclor (b) tir hat chitosan réng theo th&i gian

Thoi gian (h)

Kha n&ng phéng thich thudc clia hat chitosan réng trong méi trwérng dich da day nhan tao (pH = 1,2) va dich ruét
nhan tao (pH = 6,8) dwoc thé hién & Hinh 1. Trong dich da day nhan tao, cefaclor dwoc phéng thich véi ndng do
cao nhét dat 0,629 + 0,025 (mg/g hat) sau 7 gi& va dat trang thai bdo hoa sau 8 gio (Hinh 1b). Véi ampicillin,
thudc cling dwoc phéng thich nhiéu hon trong dich da day nhan tao, tuy nhién lwong thubc phong thich chi dat
0,504 + 0,04 (mg/g hat) sau 8 gi®, th&p hon so v&i cefaclor. Trong méi trudng dich rudt nhan tao cé pH trung
tinh, hai loai khang sinh dwgc phdng thich ra it hon so v&i dich da day. Két qua nay co thé dwoc gidi thich b&i sy
proton hoéa cac phan t& STPP Iam cho céc lién két ngang gitra chitosan va STPP kém bén, dan dén hat chitosan
bi trwong phdng va phong thich thubc nhidu hon (Mendes et al., 2016). Trong mdi trwdng pH trung tinh, hat
chitosan c¢6 cAu tric bén, it bi trwong né nén thudc van dwoc gilr lai trong hat (Anal ef al., 2006). Chandy va
Sharma (1993) khao sat kha nang nha thudc cta hat chitosan ddc va cho thay 71,5% ampicillin dwgc phéng thich
trong dich da day trong khi & méi trwdng dém phosphate, chi 36% ampicillin dwoc giai phéng, twong tw véi két
qua & nghién ctru nay. Két qua phong thich cho thay thudc dwoc nha cham tir hat chitosan réng, tir d6 cho thay
kha n&ng trng dung cla hat chitosan réng lam vat liéu dan truyén thuébc.

Ampicillin va cefaclor dwgc chon lam mau thudc trong nghién ctru ndy d&u cé ban chat khang sinh véi co ché trc
ché sw téng hop thanh té bao vi khuan. Vi vay kha ndng khang E. coli ciia thubéc phéng thich tir hat chitosan
duwoc khao sat d& ddm bao khang sinh khong bi mét hoat tinh sau khi dwoc hap thu vao hat. Hoat tinh khang
E. coli clia khang sinh duwgc danh gia qua vong vo khuén trén dia thach. Két qua cho thdy khong cé sw xuét hién
ctia vong vo khudn & mau déi chirng str dung hat chitosan khdng mang thudc (Hinh 2a). O dia ¢ bd sung dich
da day nhan tao khi hat chitosan mang cefaclor tan hoan toan, vong khang khuan dat 3,5 + 0,1 (cm), cao hon so
véi ampicillin véi vong khang khuén dat 2,93 £ 0,5 (cm) (Hinh 2b,c). Diéu nay c6 thé giai thich do lwgng cefaclor
dwoc phong thich ra nhiéu hon so véi ampicillin nhw d& trinh bay & két qua trudc. Tir d6 cd thé két luan hat
chitosan réng c6 kha nang chtva dwgc mot lwong Ién thude nhung van ddm bao hoat tinh ciia thudc sau khi
phodng thich ra khéi hat.

Hinh 2. Két qua khang khuan ctia khang sinh phéng thich tir hat chitosan réng.
(a) khéng c6 khang sinh, (b) ampicillin, (c) cefaclor
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KET LUAN

Hat chitosan réng dwoc tdng hop béng phwong phap tao gel trong sodium tripolyphosphate c6 kha nang hép thu
va nha cham thudc trong cac méi trwdng dich da day va dich rudt nhan tao. Ampicillin duwoc hép thu véi hiéu suét
dat 75,51% va phéng thich tbi da 80,03% lwong thudc trong hat. V&i cefaclor, hiéu suét hap thu dat 75,23%, tuy
nhién lwong thudc phéng thich ra dich da day c6 thé 1én dén 99,83% lwong thudc da hap thu. Hat chitosan réng
¢6 kha nang nha cham céc thudc hép thu trong th&i gian 8 gid. Cac khang sinh sau khi phéng thich van gitr dwoc
hoat tinh khang E. coli. Cac két qua nay cho thdy hat chitosan réng c6 tiém nang (rng dung cao lam vat liéu dan
truyén thuéc qua dworng ubng.
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DRUG ENTRAPMENT AND RELEASE FROM HOLLOW CHITOSAN BEADS
Pham Thi Phuong Thuy
Faculty of Biotechnology - Ho Chi Minh City University of Food Industry

SUMMARY

Drugs with short half-lives generally require multiple doses to ensure clinically effective treatment. Therefore,
carriers able to release drugs in a sustained manner are of great interest. Especially, hollow chitosan beads have
attracted a considerable attention due to their ability to absorb a large amount of drugs. This study aims to
evaluate the entrapment efficiency and release patterns of drugs from hollow chitosan beads fabricated by ionic
gelation in sodium tripolyphosphate. Ampicillin and cefaclor were used as model drugs because of their short
half-lives and large dose. Results showed that ampicillin entrapment efficiency was 75.51% and release up to
80.03% the loaded content. For cefaclor, the entrapment efficiency was 75.23% but the releasing efficiency
could be up to 99.83%. The in vitro sustained release pattern of drugs from chitosan hollow beads were obtained
during 8 hours. The released antibiotics showed antimicrobial activity towards E. coli.

Keywords: Ampicillin, cefaclor, chitosan, hollow beads, release.
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