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PHAN PHOI 5-aminosalicylic acid CO KIEM SOAT
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Tém tat. Trong nghién ctru nay, hydrogel glucomannan-poly(acrylic acid) da duoc tdng hop & cac digu
kién khéc nhau v6i muc dich ting dung vao hé thong phéan phéi thudc 5-amiosalicylic acid (5-ASA) ¢6
kiém soat. Hydrogel duoc tao thanh tir glucomannan va acrylic acid véi tac nhan lién két N,N-
methylene-bis-(acrylamide). Cdu tric va hinh thai ctia hydrogel duoc nghién ctru bang phd hong ngoai
chuyén dich Fourier (FT-IR) va kinh hién vi dién ti quét (SEM). Ty 1 truong no, tinh chat phan huy sinh
hoc va nhay pH, méi quan hé gita ty 1€ truong nd cua hydrogel va kha nang hap phu-giai hdp 5-ASA,
anh huong cia pH moéi treong d€ kha nédng giai hdp 5-ASA va dong hoc hdp phu 5-ASA da duoc nghién
ctru. Két qua cho thdy ty 1& treong nd ctia cdc mau hydrogel 1a 16,70-56,21 Tan. Ty 1é truong no cua
hydrogel thap & moi truong pH 1 va tang 1én dang ké trong moi treong pH 7,4. Cellulase (400 U-mg™)
trong moi truong dém pH 7,4 & 37 °C ¢6 kha néng phan huy sinh hoc hydrogel (69,8% sau 10 ngay; néng
do cellulase 1,5 g-L"). Hydrogel c6 ca kha niang hdp phu va giai hap t6t 5-ASA. Péng hoc qud trinh hap
phu tuén theo md hinh biéu kién bac 1. Day 1a vat liéu cd tiém ning tng dung trong phat trién hé théng
phan phdi thudc théng minh.
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Synthesis and characterization of pH-sensitive glucomannan-poly(acrylic
acid) hydrogels for 5-aminosalicylic acid controlled delivery systems
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Abstract. In this study, glucomannan-poly(acrylic acid) hydrogels were synthesized under different
conditions. The hydrogels consist of glucomannan and acrylic acid and are crosslinked by N,N-
methylene-bis-(acrylamide). The structure and morphology of the hydrogels were investigated by using
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Fourier-transform infrared spectroscopy (FT-IR) and scanning electron microscope (SEM). The swelling
ratio, biodegradation and pH-sensitive properties, relationship between hydrogel swelling rate and 5-
ASA adsorption-desorption capacity, influence of medium pH on 5-ASA desorption, and 5-ASA
adsorption kinetics were studied. The swelling ratio of the synthesized hydrogel samples is 16.70-56.21
times. This ratio is low in the pH 1.0 media and increases significantly in the pH 7,4 media. The hydrogels
are biodegradable in the presence of cellulase (400 U-mg™') in a pH 7.4 phosphate buffer at 37 °C (69.8%
after ten days; the cellulase concentration 1.5 g-L-!). The hydrogels exhibit high adsorption and
desorption capacities for 5-ASA. The adsorption kinetics follows the pseudo-first-order model. These
hydrogels can be applied to smart drug delivery systems.

Keywords: drug delivery system, glucomannan-poly(acrylic acid), pH-sensitive, hydrogel

1 Mo dau

Vat liétu hydrogel
poly(acrylic acid) (GM-PAA) la mot loai hydrogel
“thdng minh”, khong nhiing c6 kha nang hap phu

glucomannan -

mot luong nudce 16n gdp nhiéu lan so véi khoi
lwong ctia chinh n6, ma con ¢ nhitng tinh chét déc
biét xuat phat tir cdc thanh phéan ciu tao ban dau.
Hydrogel duoc tao thanh tir hai thanh phan chinh
la glucomannan — mot loai polysaccharide tach
chiét tr c cua loai nwa (Amorphophalus Konjac) va
acrylic acid. Phan t¢ing dong trung hop goc gitta
acrylic acid (AA) va glucomannan (GM) vdéi tac
nhan khoi mao cerium ammonium nitrate (CAN)
va tac nhan tao lién két ngang (cross-linker) N,N-
methylene-bis-(acrylamide) (MBAA). Tac nhan
khoi mao CAN véi ion kim loai trung tam Ce(IV)
1a téc nhan oxy héa manh, dé dang oxy hod GM tao
thanh Ce(III) va goc tw do & cac don vi saccharide.
Céc gbc ti do nay khoi mao cho phan ting trung
hgp monomer AA tao thanh copolymer. Sau d¢,
tac nhan lién két ngang MBAA lién két cac
copolymer thanh mang lwéi polymer véi ciu tric
khong gian ba chiéu, goi la hydrogel [1, 2]. Vat liéu
hydrogel glucomannan — poly(acrylic acid) cé tinh
chat wa nudc, c6 kha nang tao gel, kha nang phan
huy sinh hoc, khong ddc cua GM [3-5] két hop véi
tinh chat nhay pH bat ngudon tr ban chat
polyelectrolyte ctia cac phan doan poly(acrylic
acid) [6]. Véi nhitng tinh chat d6, hydrogel la mot
vat liéu tiém nang trong viéc tng dung vao hé
théng phan phéi thudc thong minh va ngay cang
duoc cac nha khoa hoc quan tam.
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5-Aminosalicylic acid (5-ASA) la mét duoc
phdm khang viém, cé hiéu qua trong diéu tri viém
loét dai trang khi thuSc ngdm truc ti€p vao 16p
niém mac bi viém. Khi st dung qua duong udng,
5-ASA bi hdp thu tai da day va rudt non dan dén
tac dung khong cao. Néu st dung cac hé thong
phan phdi thudc thong minh nhuw hydrogel
glucomannan — poly(acrylic acid) d€ van chuyén
5-ASA dén noi can diéu tri thi ndong d¢ thudc sé it
bi thay d6i trong qua trinh di chuyén. Sau khi
nguoi bénh udng hydrogel chita 5-ASA, theo co
ché binh thuong thi hydrogel sé di dén da day. O
d6 c6 moi truong pH thap (khoang 1~2), hydrogel
treong no khong dang ke, thude gan nhu duoc gite
nguyén ven. Khi hydrogel dén dai trang noi c6 moi
truong pH 7,4, hydrogel truong nd, dong thoi bi
phan hay mot phan boi cac enzyme B-glycosidase
trong dai trang dan dén su giai hap 5-ASA. Nho
d¢, thudc dugce dua dén dung co quan can diéu tri
ma gan nhu duoc bao toan néng do, dong thoi
khong gay tac dung phu d6i voi cdc mo va co quan
lanh khac [1, 7].

Trong pham vi bai bdo nay, chiing tdi tong
hop cac mau vat liéu hydrogel glucomannan
— poly(acrylic acid) & mét s6 diéu kién khéac nhau,
nghién ctru céc ddc trung vat liéu va khao sat cac
tinh chat héa ly, kha ndng hdp phu - giai hap
5-ASA cta vat liéu.
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2 Thuc nghiém

2.1 Hoba chat va thiét bi

Hoéa chat duoc sit dung trong nghién cttu
gom konjac glucomannan (GM, Shimizu Chemical
Co., Japan), acrylic acid (AA), 5-aminosalicylic acid
(5-ASA) (Quangzi, Trung Qudc), N,N-methylene-
bis-(acrylamide) (MBAA) va cerium ammonium
nitrate (CAN) (Sigma-Aldrich).

Céac phuong phap phan tich bao géom anh
hién vi dién tr quét (SEM): thiét bi JSM 5300LV,
Nicolet 6700 FTIR
Spectrometer va thiét bi quang ph6 hap thu phan
ttr: T-80 UV-Vis Spectrophotometer.

phé hong ngoai (IR):

2.2 Toénghgp vatliéu hydrogel glucomannan -
poly(acrylic acid)

Mot lwong bot GM (0,162 g) dwoc phan tan
trong 20 mL nudc cat; khudy qua dém tao thanh
gel dong nhat (500 vong/phut). Hon hop duoc tiép
tuc khudy ¢ 60 °C trong 30 phuat d€ tang kha ning
tao gel ciia GM. Céac hoa chat CAN, AA va MBAA
Ian lwot dwoc dwa vao vdi ti 16 s6 mol AA, MBAA
thay d6i so véi GM. Suc khi N2 vao hdn hop trong
15-20 phut dé€ loai bo khi Oz; khudy trong 10 phut
(500 vong/phtit). Hon hop duoc gia nhiét dén mot
nhiét d6 xac dinh va d€ yén trong ba gio cho phan
ting xay ra. Hon hop duoc rira nhiéu [an bang nuiée
cat, dong kho thu duoc hydrogel khé [1, 2, 8]. Sau
qua trinh khao sat so by, mot s mau vat lidéu
hydrogel GM-PAA duoc tong hop ¢ cac diéu kién
khac nhau va duegc mo ta trong Bang 1.

Bang 1. Ky hiéu cac mau vat liéu duoc tdng hop & cac
diéu kién khac nhau

én va Ti 1é mol
Teli?zat GM:CAN:.AA:MBAA Nhiet d6 (°C)
M1 1:0,01:10:0,07 60
M2 1:0.01:50:0,09 60
M3 1:0,01:50:0,07 60
M4 1:0,01:80:0,07 60
M5 1:0,01:80:0,07 70
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2.3 Khao sat cac tinh chat héa 1y ctia vat liéu
Ty 1€ trrong né caa hydrogel

Ngam hydrogel khé vao dung dich dém
phosphate (pH 7,4) trong 24 gio, sau d6 st dung
gidy tham d€ loai nudc trén bé mat hydrogel va
can. Tiép tuc ngdm hydrogel thém 2-3 gio va so
sanh khéi lwong d& dam bao mau da truong no toi
da.

Ty 1¢é treong né dwoc tinh theo cong thirc

_ We=Wy
=

SR 2.1)

trong d6 w: 1a khoi lugng hydrogel khi truong nd
t01 da; wola khoi lwgng hydrogel khd ban dau [8].

Tinh chit phan huy sinh hoc ctia hydrogel

Mau vat liéu c6 ty 1é truong nd cao nhat
(M5) duoc chon dé€ nghién cttu kha nang phan huy
sinh hoc ctia hydrogel glucomannan — poly(acrylic
acid). Vat liéu kho duoc ngam trong 20 mL dung
dich dém phosphate (pH 7,4, 37 °C) chita enzyme

cellulase néng d6 (x) mg-mL-, c6 khudy nhe.

Sau mot ngay, loc loai bo dung dich, rtta
sach bang nudc cat; thay dung dich méi d& dam
bao kha ndng hoat dong ctia enzyme. Sau (y) ngay,
gel dugc rira sach nhigu lan bang nudce cat, sdy kho
0 45-60 °C dén khéi lvgng khong doi.

Cong thttc tinh d6 phan huy sinh hoc (DR)

DR (%) = 72"t x 100 (2.2)

mo

trong d6 mo 1a khdi lwong gel kho ban dau; m: la
khoi luong gel con lai tai thoi gian ¢ [1, 8].

Tinh chit nhay pH

Mau hydrogel khé duwoc ngdm trong dung
dich dém phosphate (pH 7,4) 6 37 °C trong 24 gio,
sau d6 duoc lau kho nudc trén bé mat bang gidy
tham; tién hanh can dé xac dinh khéi luong va tinh

ty lé treong nd caa vat liéu.

Tiép theo, mau duoc ngadm trong dung dich
dém acetate (pH 4,7) 6 37 °C trong 24 gio, sau dé

67



Lé Lam Son va CS.

lau khd nwdc trén bé mit; can dé xac dinh khoi

lwong va tinh ty 1€ treong no.

Mau duoc tiép tuc ngadm trong dung dich
HCI (pH 1) ¢ 37 °C trong 24 gio, sau d6 lau kho
nude trén bé mat; can d€ xac dinh khéi luong va
tinh ty 1€ treong no.

Ty 1é trwong no cta mau vat liu Tan luot
dwoc tinh trong ba dung dich véi pH khac nhau va
duoc xem la mot chu ky. Tién hanh 1dp lai v6i cac
mau 6 chu ky 1 thu dwoc chu ky 2 [1, 8].

Kha niang hip phu va giai hip phu 5-ASA

Kha nang hdp phu 5-ASA: Nhung hydrogel
kho vao dung dich bao hoa 5-ASA/dém phosphate
pH 7,4 trong 24 gio. Xac dinh nong d6 dung dich
5-ASA bao hoa ban dau va néng d dung dich
5-ASA sau hdp phu bang phuong phap quang phd
hap thu phan tk UV-Vis & budc séng 331,4 nm.
Tinh dung long hap phu 5-ASA bang biéu thiic

_ (Go=Ce)v

e (mg/9) (2.3)

trong d6 Ce 1a ndng d6 dung dich 5-ASA tai thoi
diém qua trinh hdp phu dat can bang (mg-L-); Co
la nong d6 dung dich ban dau (mg-L); V 1a thé
tich dung dich 5-ASA (mL); m la khoi luong vat
liéu hydrogel GM-PAA [8].

Kha nédng giai hap phu 5-ASA [1, 8].
+ Chuén bi dung dich m6 phong;:

Dung dich moéi truong da day SGF
(simulated gastric fluid) pH 1: chuan bi bang cch
1dy 3,5 mL dung dich HCl (37%) va 1 g NaCl cho
vao binh dinh mtc 500 mL; sau d6 bd sung nudc

cat dén vach mirc.

Dung dich méi trieong rudt SIF (simulated
intestinal fluid) pH 7,4: chuan bi bz\?mg cach trdén 190
mL dung dich KH2PO: (0,1 M) voi 810 mL dung
dich KeHPOs (0,1 M); thém enzyme cellulase (400
U-g) nong do 0,266 mg-mL-' va 0,6 mg/25 mL
NaNGs.
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+ Thuc hién quy trinh giai hdp phu:

Hydrogel da hdp phu 5-ASA duoc chuyén
sang cdc thuy tinh chtta 40 mL dung dich mo
phong SGEF; st dung may khudy tir khudy nhe va
duy tri ¢ 37 °C trong mot gio. Sau do, mau vt liéu
chtta 5-ASA dugc chuyén sang mét cdc thuy tinh
khac chita 40 mL dung dich SIF, dung may khudy
tr khudy nhe va duy tri ¢ 37 °C dé€ tiép tuc thai
thudc ti€p trong 24 gio. Lwong 5-ASA giai hap phu
trong hai giai doan duoc xac dinh bang phuong
phéap quang phé6 hédp thu phan ti UV-Vis 6 bude
song 331,4 nm. Dung dich thu duoc sau qua trinh
giai hdp 5-ASA ¢ pH 1 dugc diéu chinh vé pH 7,4
bang dung dich NaOH va dém phosphate truedc khi
xac dinh néng do 5-ASA.

Pong hoc qua trinh hap phu 5-ASA 1én vit liéu
hydrogel KGM-PAA

Str dung dang phi tuyén ctia mo6 hinh dong
hoc bi€u kién bac nhét va bac hai d€ nghién ctiu
déng hoc qua trinh hdp phu 5-ASA 1én vét liéu
hydrogel KGM-PAA.

M6 hinh déng hoc biéu kién bac nhat [9]

g, =0, (1—e™) (2.4)
M5 hinh déng hoc bac hai biéu kién [9]
qe th
0 =0 ——— (2.5)
1+09.k,t

trong dé ge la dung luong hdp phu tai thoi diém
can bang (mg-g); g+ 1a dung luong hap phu tai thoi
diém t (gio); ki 1a hang s6 toc do hdp phu bidu kién
bac nhat (gio); k2 1a hing s8 toc d6 hdp phu bidu
kién bac hai (g-mg'-gio).

Thiec nghigm: Mau vat liéu M5 dugc st dung
dé€ nghién cttu dong hoc hap phu 5-ASA lén vat
liéu hydrogel GM-PAA. Tt ca cac mau hydrogel
khé dwoc ngam trong dung dich dém phosphate
(pH 7,4) trong 24 gio trudc khi tién hanh nghién
ctru dong hoc hap phu 5-ASA déloai bo yéu t6 anh
huong do su treong no.
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Qua trinh hdp phu duoc tién hanh véi cac
dung dich 5-ASA c6 néng d6 20, 50, 100 va 150
mg-L & 303 K trong bong t6i; téc do khudy la 600
vong/phut; Vaa=20 mL; mvatieu= 5 mg. Tai mdi gia tri
nong dd dung dich 5-ASA ban dau, tién hanh 12 thi
nghiém dong thoi trong 1, 2, 3,4, 5, 6, 7, 8, 10, 15, 20
va 25 gio; lan luot tinh cac gia tri dung luong hap
phu tuong tng.

Xéc dinh nong d6 5-ASA (Ci) bang phuong
phap quang pho hap thu phan ti UV-Vis trén thiét
bi T-80 UV-Vis Spectrophotometer tai Amax 331,4
nm. Dua vao cac gid tri nong dé dung dich 5-ASA
ban dau (Co) va nong d6 dung dich 5- ASA tai thoi
diém t (Cr), ching t6i tinh dung lwong hap phu 5-
ASA ctia vat liéu hydrogel GM-PAA ¢ cac nong do
khac nhau tai thoi diém nghién cttu (g:) theo biéu
thire (2.3).

3 K&t qua va thio luan

3.1 Anh huéng cia cic diéu kién téng hop dén
ty lé treong no ctia hydrogel GM-PAA

Pic diém hinh thai hydrogel trudc va sau khi
treong no

Hinh 1 cho thay hinh théi ctia mau hydrogel
GM-PAA sau khi dong kho, trude khi treong nd
(A) va sau khi treong né (B). Hydrogel kho c6 dang
x8p, mau trang nga. Khi dat dén ty 1é truong no
cuc dai, hydrogel ¢ su tang vé kich thudc do sw
treong no, tang khdi lwong do sy hdp phu nudc,
trong sudt, ddc biét mém déo, dan hoi nhu cao su.

Hinh 1. Anh miu hydrogel M5 trudc (A) va sau khi
treong nd (B)
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Anh huwéng ctia cac diéu kién téng hop dén ty 1é
treong no ctia hydrogel

Bang 2 cho thdy, khi ti 1¢ mol AA/GM tang,
tuong tng véi mau M1, M3 va M4, thi ty 1é truong
no cta hydrogel ciing tang. Khi thanh phén acrylic
acid tang 1én, & pH 7,4, nhiéu nhom ~COOH bj ion
hoéa thanh —-COQO-, tinh chat wa nwdc cua
polyelectrolyte va lwc day tinh dién lam tang ty 1é
truong nd cling nhu tinh dan hoi cua vat liéu [5,
10]. O cac mau c6 ti 16 mol MBAA/GM 1a 0,09 va
0,07 (mau M2 va M3), khi ting nong d6 cta tac
nhan khau mach MBAA thi s6 luong cac lién két
ngang va do dac khit ctia hydrogel ting, dan dén
tang d6 bén va giam ty 1é truong nd cta vat liéu [1,
2, 8]. So véi mau M4, mau M5 duoc tong hop &
nhiét dd cao hon nén hiéu sudt phan tng khau
mach cao hon va tao diéu kién thuan loi cho sw
hinh thanh mang luéi polymer, do d6 ty 1€ treong
nd tang. Tuy nhién, nhiét dd cao qua thuc day qua
trinh khau mach, lam cho mang luéi bén chat va

giam kha nang truong [2].

Ty 1é truong nd 16n nhat cua vat liéu
hydrogel trong nghién cttu nay la 56,21 Ian, 16n
hon nhiéu so véi 35,5 Tan ctia Chen va cs. [8] va
41,97 Tan cta Liu va cs. [2].

Bang 2. Anh hudng cua cac diéu kién t6ng hop dén ty
1é treong nd ctia hydrogel

Kyhieu g M2 M3 w4 M5
mau

Ty 1¢

truong 1670 2180 31,20

40,52 56,21

no (lan)

3.2 Dactrung vatliéu
Anh hién vi dién tir quét (SEM)

Hinh 2 cho thdy cidc mau hydrogel GM-PAA
¢6 hinh thai khac han so véi GM ban dau. C6 thé
thay ro, hydrogel thu duoc c6 s két noi chat ché
gitta cac mach polymer tao thanh cdu tric x0p voi
d6 x0p khac nhau, tuy theo diéu kién tong hop. Do
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duoc tong hop véi diéu kién sit dung ham luong
tic nhan khau mach 16n hon, mau M2 ¢6 dd dic
khit cao hon so véi mau M4 va M5, véi cac 16 ¢6
kich thuedc bé hon. Cac mau M4 va M5 c6 nhiéu 16
rong véi kich thude khoang 10-50 nm. Tir Bang 2

04 4.8mm x30.0k BEM) S-NKL 5 0 5.2rmm x30 Ok SE(M)

1.00um J M3-4K

va Hinh 2 ¢6 thé thdy md6i lién hé gitta hinh thai va
ty 1é truong no cta hydrogel. Vat liéu hydrogel
cang rong, kich thudc cac mao quan bén trong cang

16n thi ty 1é trrong no cang cao.

Hinh 2. Anh SEM ctia GM (a); mau hydrogel GM-PAA M2 (b), M4 (c) va M5 (d)

Pho hong ngoai bién ddi Fourier (FT-IR)

Hinh 3 cho thay trén pho hong ngoai cta hai
vat liéu hydrogel GM-PAA va GM déu xuét hién
peak tai s6 séng ~3450 cm-!, ddc trung cho dao
ddéng hoa tri cua lién két -OH tu do. Peak tai s
song 1720 cm™ ddc trung dao dong hoa tri cua

nhém carbonyl (-C=0) va peak tai sd song 1637

Lién ﬁé‘t hydro
o

Vou

T T T T T T T T 1
4000 3500 3000 2500 2000 1500 1000 500 o]

Sé séng (cm™)
Hinh 3. Ph6 héng ngoai bién d6i Fourier cia GM va
mau hydrogel GM-PAA (M5)

cm-! ddc trung cho dao dong cuia lién két hydro lién
phan t& [1, 2, 8]. Glucomannan chita mot lwong
nho nhém acetyl nén cuong do peak tai s6 song
1720 cm nho hon nhiéu so v6i hai peak ¢ s6 song
1637 cm-! va ~3450 cm-'. Mau hydrogel GM-PAA
chtta mot luong 16n nhom carboxyl nén creong do
peak ¢ s6 song 1720 cm™! manh hon nhiéu so véi
peak & s song 1637 cm-! va gan twong duong voi

peak & s6 song ~3450 cm-.

33  Tinh chithoéaly
Tinh chit phan huy sinh hoc caa vt liéu

Vit liéu kho dwoc ngam trong 20 mL dung
dich dém phosphate (pH 7,4, 37 °C) chita enzyme
cellulase & cac nong dd khac nhau va khudy nhe.
Sau khi ngam, gel duoc rira sach va sdy kho ¢ 45—
60 °C dén khoi lwgng khong d6i; can khoi luong va
tinh d§ phan huy sinh hoc. Két qua duoc trinh bay
trong Bang 3.

Béng 3. D6 phan huy sinh hoc ctia mau M5 6 cac noéng d6 enzyme cellulase va thoi gian khac nhau

Noéng d6 enzyme (g-L™) 0,5 1,0 15
Thoi gian (ngay) 3 7 10 3 7 10 3 7 10
DR (%) 11,4 22,8 34,6 15,9 30,7 50,2 20,6 41,5 69,8

Ghi chii: DR 1a 6 phan huy sinh hoc.

70



Tap chi Khoa hoc Pai hoc Hué: Khoa hoc Tw nhién
Tap 131, S6 1A, 65-74, 2022

pISSN 1859-1388
eISSN 2615-9678

Bang 3 cho thdy hydrogel c6 kha nang phan
huty sinh hoc v6i s c6 mat ctia enzyme cellulase
(400 U-mg) trong moi trieong nghién ctru trong 3,
7 va 10 ngay. Sau ba ngay, d6 phan hay cé gia tri
11,4-20,6% va sau 10 ngay, d0 phan huy sinh hoc
tang 1én dang k&, c6 gia tri 34,6-69,8% tng voi
nong doé cellulase 0,5-1,5 g-L-1. Néu s dung vat
liéu lam chdt mang tai thudc 5-ASA dén dai trang
thi cac enzyme cellulase trong dai trang sé phan
hty chat mang hydrogel, do d6 lam téng kha nang
giai hdp 5-ASA.

Tinh chit nhay pH

Tién hanh khao sat ty 1é treong nd cia nam
mau hydrogel trong ba méi truong véi pH 1,0, 4,7
va 7,4. Hinh 4 cho thdy, ¢ pH 1, hydrogel c¢ ty 1é
treong no rat thap, nhung khi chuyén sang cac moi
treong dém c6 pH 4,7 va 7,4 thi ty 1€ treong no cta
cac mau hydrogel ting dang k&. O mbi truong voi
pH thép, hau hét cac nhém carboxyl ctia hydrogel
déu ¢ dang -COOH vdi lién két hydro manh, do
d6 kha nang truong nd bi han ché. Khi pH moi
truong tang lén, nhiéu nhom carboxyl bi ion hda
chuyén thanh -COO-. S6 lwgng nhéom -COO- cang
nhiéu thi lwc day tinh dién cang manh lam cho
mang lwdi hydrogel cang md rong, do do ty 1é
treong no cang 16n [11]. Khi tién hanh lap lai chu
ky nay lan 2 thi ty 1& truong ndé ctia cac mau
hydrogel & ca ba moi treong pH 1, 4,7 va 7,4 thay
doi khong dang ké. Vat liéu hydrogel tong hop
duoc c6 tinh chat nhay pH.
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Hinh 4. D6 truong ctia ndm mau hydrogel trong
cac dung dich dém pH 1, 4,7 va 7,4 & 37 °C

DOI: 10.26459/hueunijns.v131i1A.6637

Kha niang hip phu - giai hap 5-ASA

Tién hanh quét phé hap thu phan ti UV-Vis
cia dung dich 5-ASA/dém phosphate pH 7,4,
chting t6i xac dinh duoc cuc dai hap thu tai budce
song 331,4 nm. Sau d6, ching toi tién hanh cac
budc d€ xay dung phuong trinh duong chudn dinh
leong 5-ASA va thu duwoc phuong trinh ¢é dang
y = 0,021 x x + 0,006, (R = 0,9999). Phwong trinh
duong chudn nay duoc dung dé€ xac dinh néng do
5-ASA trong cac dung dich nghién ctu, ttr d6 tinh
duoc dung lwong hap phu (ge, mg-g) va ty 1é giai
hédp 5-ASA cta hydrogel.

a. Anh huwéng ciia ] 1¢ triweong né dén khd ning hip phu
— gidi hdp 5-ASA

Bang 4 cho thay khi cAc mau hydrogel c ty
1é truong nd khac nhau thi dung luong hiap phu
5-ASA cing khac nhau (tv 61,30 dén 256,20
mg-g), teong tng voi ham lwgng 5-ASA trong vat
liéu ttr 5,78 dén 20,39%. Cho dén luc nay, 20,39% la
ham lwong thudc cao nhat dugc tai bang hydrogel
KGM-PAA duoc cong bo. Ty 1€ truong nod cta vat
liéu cang 16n thi dung luong hdp phu cang lon.
Tinh chét nay cting ldp lai khi tién hanh giai hap 5-
ASA. Ty 1¢ giai hap ting dan theo ty 1é truong no
cua vat liéu, ¢ gia tri ttr 19,30 dén 40,80% doi véi
mau tir M1 dén M5. Két qua thuce nghiém cho thay
moi quan hé gitra ty 1¢ treong no va kha nang hap
phu — giai hdp 5-ASA cta hydrogel. Vat liéu c6 ty
1é treong no cang 16n thi kha nang hap phu - giai
hdp 5-ASA cang cao.

Vat liéu hydrogel trong nghién cttu nay ¢ ty
1 truong nd 56,21 Tan, cao hon nhiéu so véi cong bd
ctua Chen va cs. (35,5 lan) [8]; vi vdy, kha nang hap
phu 5-ASA ciing cao hon nhiéu; ham luong thude
trong vat liéu dat dén 20,39% khoi luwong. Chen va
cs. da khong st dung mau hydrogel c6 ty 1é truong
16n nhat d€ hap phu 5-ASA ma st dung mau vat
liéu 6 ty 1é truong no la 22,41 Tan d€ hap phu 5-
ASA; ham lugng thudc thu dwgce chi la 9,46% khdi
lwong [8].
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Bang 4. Kha ning hap phu - giai hdp 5-ASA ctia cdc mau hydrogel c6 ty 1é treong né khac nhau

Céc dai lwgng nghién cttu M1 M2 M3 M4 M5

Ty 1& truong nd (Ian) 16,70 21,80 31,20 40,52 56,21
ge (mg-g™1) 61,30 90,80 126,40 189,70 256,20
Phan tram khéi lugng 5-ASA trong vat liéu (%) 5,78 8,32 11,22 15,95 20,39
Ty 1& 5-ASA giai hap (%) 19,30 27,40 32,50 38,40 40,80

Tuy nhién, ty 1é giai hap 5-ASA trong nghién
ctru nay lai chi dat 40,80% so véi cong bd Chen va
cs. 1a 94% [8]. Nguyén nhan chinh cta han ché nay
la chiing t6i khong tim dwoc enzyme c6 hoat d§ cao
hon nén da sit dung moi treeong SIF véi enzyme co
hoat d6 400 U-g! va tién hanh giai hap trong 24 gio.
Trong khi d6, Chen va cs. tién hanh hap phu trong
moi treong twong t nhung st dung enzyme co
hoat d6 rat cao (15.000 U-g!) v6i ndng do tuong
duong va giai hap trong 36 gio. Néu thuee hién trong
diéu kién tuong tu, ty 1€ giai hdp 5-ASA cua vat liéu

trong nghién cttu nay ¢4 thé cao hon.
b. Anh hwéng ciia pH déh khd ning gidi hip 5-ASA

Mau vat liéu ¢ ty 1é treong nd cao nhat (M5)
duoc sit dung dé khao sat anh hudng ctia pH 1én
kha ning gidi hap 5-ASA. Trudc tién, 1dy mau
hydrogel hdp phu t6i da 5-ASA, sau d6 tién hanh
giai hap lan luot trong moi treong SGF (pH 1) va
moi truong SIF (pH 7,4) trong 24 gio. Dung lwong
hap phu 5-ASA va ty 1é 5-ASA giai hdp duoc trinh
bay trong Bang 5.

Trong méi treong SGF (pH 1), chi mot lwgng
nhd 5-ASA duoc gidi phodng (2,5%). Trong moi
treong SIF (pH 7,4), luong 5-ASA duoc giai phdng
cao hon nhiéuy, 1én dén 40,6%. C6 thé thdy kha nang
giai hap 5-ASA cta vat liéu phu thudc vao pH moi
truong. pH anh huwong dén ty 1é truong no cta
hydrogel, va do d6, anh huong dén kha nang giai
hap ctia vat liéu. Vat liéu c6 kha nang gitr thudc khi
tai qua moi treong voi pH 1 va giai phéng thudce khi

di vao moi truong voi pH 7,4.
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Bang 5. Anh huong ctia pH dén kha nang giai hap 5-

ASA
Cac dai lwgng nghién cttu Gia tri
Ty 1é truong no (Ian) 56,21
Dung luong hép thu, ge (mg-g™) 256,2
Ty 1é 5-ASA giai hap trong moi truong 2,5

SGF (pH 1) (%)

Ty 1& 5-ASA giai hap trong méi truong SIF 40,6
(pH 7,4) (%)

Pong hoc hip phu 5-ASA

Hinh 5 cho thdy, cac duong hap phu 5-ASA
¢ bdn noéng d6 khac nhau c6 hinh dang giéng nhau
va ¢6 thé duoc chia thanh ba giai doan. Giai doan
1: trong nam gio dau tién ctia qua trinh hap phuy,
dung lwong hap phu ting lén rat nhanh do mot
luong 16n 5-ASA bam vao bé mat ctia chat hap phu
mot cach nhanh chéng. Giai doan 2: tir 5 dén 10 gio,
dung luong hdp phu tang cham, do sw khuéch tan
va luong tam hép phu tu do giam. Giai doan 3: ti
10 dén 25 gio, dung lwgng hap phu ngling tang; lic
nay qua trinh hdp phu dat dén can bang. Khi ting
nong dd ban dau ctia dung dich 5-ASA, dong luc
cua qud trinh hdp phu cling tang, lam ting su
twong tac ctia phan tir 5-ASA véi cac tam hap phu
va lam téng dung luong hap phu. Vi vay, nong do
cua 5-ASA cang cao thi dung lwong hap phu can

bang cang 16n.

Chung t6i sit dung mo hinh dong hoc biéu
kién bac nhat va bac hai ¢ dang phi tuyén dé
nghién cttu dong hoc qua trinh hap phu 5-ASA 1én
vat liéu hydrogel GM-PAA.
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Hinh 5. Dung lugng hip phu 5-ASA ctia vat liéu hydrogel GM-PAA theo thoi gian ¢ cdc ndng d6 ban dau khac nhau

tai 30 °C

Bang 6. Cac tham s6 dong hoc hdp phu 5-ASA 1én vit liéu hydrogel GM-PAA & cdc noéng d6 khac nhau ¢ 303 K

Pong hoc bac nhat biéu kién

Pong hoc bac hai bi€u kién

Co
L k2-103 q 2 |
(mgL™)  k102(gio")  Goca (mgg™) R? Jeexp (MGG . ¢.ca R2
(gmg-gio™) (mg-g™)
20 44 85 44 87 0,9933 45,80 12,14 50,74 0,9863
50 46,02 93,15 0,9970 92,60 6,07 105,00 0,9689
100 42,32 126,15 0,9974 124,50 4,05 142,80 0,9707
150 42,12 143,81 0,9988 143,70 3,49 163,22 0,9778

T két qua thu duoc trong Bang 6 c6 thé
thay réng, tai mot gia tri Coxac dinh thi hé s6 xac
dinh R? cia phuong trinh dong hoc bac nhat biéu
kién 16n hon hé s6 xac dinh R? ctia phuong trinh
ddng hoc bac hai biéu kién. Khi so sanh véi gia tri
dung luwong hap phu can bang tinh tir nong dd
dau va néng d6 can béang theo thuc nghiém
(Qeey) thi gid tri dung lwong hdp phu can bang
theo m6 hinh dong hoc bac nhat (4 ., ) it sai khac
hon so v6i m6 hinh dong hoc bac hai (g, ) . Tt

do, c6 thé cho rang, mo6 hinh dong hoc biéu kién

DOI: 10.26459/hueunijns.v131i1A.6637

bac nhat mo ta qua trinh hdp phu 5-ASA 1én vat
liéu hydrogel GM-PAA phtt hop hon so véi mo
hinh ddng hoc biéu kién bac hai.

4  Kétluan

ba tong hop duoc vat liéu hydrogel GM-
PAA 6 cac diéu kién khac nhau véi ty 1é truong nd
trong khoang 16,70-56,21 lan. Vat liéu cé cau trtc
x8p. Vat liéu hydrogel cang rong va kich thudc cac
mao quan bén trong cang 16n thi ty 1é truong noé

cang cao. Pho FT-IR cho thdy cuong d peak tai s6
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song 1720 cm™ ddc trung dao ddng hoa tri cua
nhém carbonyl (-C=0) trong mau GM-PAA 16n
hon nhiéu so véi trong mau GM do xuat hién nhiéu

nhém —COOH trong mach poly(acrylic acid).

Vat liéu hydrogel GM-PAA c6 kha nang phan
huy sinh hoc dwéi tac dung ctia enzyme cellulase
(400 U-mg") va thé hién tinh chat nhay véi pH moi
treong. Trong moi treong c¢d pH cang nho thi ty 1€
treong no ctia hydrogel cang thap va nguoclai. Vat
liéu c6 kha nang gitr thudc 5-ASA khi tai qua moi
truong pH 1 va giai phéng thude khi di vao moi
treong pH 7,4. Vat liéu co6 ty 1 treong no cang cao
thi kha nang tai va giai hdp 5-ASA cang lén. Pong
hoc hdp phu 5-ASA 1én vt liéu hydrogel GM-PAA
tuan theo mo hinh ddng hoc biéu kién bac hai. Vat
liéu 6 tiém nang tng dung d€ phét trién hé thong

phén phdi thudc thong minh.

Thong tin tai trg
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