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Abstract

Dextran is a biodegradable polymer used in medical applications such as Received: 9 June 2023
wound dressings, artificial skin, and drug delivery carriers. In this study, Accepted: 1 November 2023
dextran-based biodegradable hydrogels were prepared through Page Number: 46-58

crosslinking reactions using Epichlorohydrin as the crosslinking agent
and were used as a drug delivery system for amoxicillin. The prepared
hydrogel structure was investigated using Fourier transform infrared
spectroscopy. The swelling behavior of the hydrogels was studied in both
deionized water and simulated gastric (pH=2) and intestinal (pH=7.4)
environments. The results showed that the maximum swelling of
the hydrogel after 8 hours was 858%. Fick and Schott models were used
to study the swelling Kinetics of the hydrogels. Furthermore, the effect of
crosslinking agent concentration and temperature on the swelling
behavior of the hydrogel was also studied. Moreover, amoxicillin drug Keywords:
was loaded into the hydrogels, and its release from the hydrogels was Dextran,

evaluated in a phosphate buffer solution. The drug release from different
samples was studied for a period of 72 hours, and the obtained data were
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Drug Release,

Hydrogel,
fitted with various kinetic models. The results showed that the hydrogel Bi{) de gra dable
prepared with 18% Epichlorohydrin and 10% amoxicillin loading was A g il ’

moxicillin

a suitable candidate for a drug delivery system.
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Table 1. Drug delivery models.

Model Correlation

Ziro order Model Q¢ = Qo + Kot
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Figure 1. FT-IR spectra of (a) Dextran hydogel (b) Pure dextran (¢) ECH.
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Figure 2. The swelling behavior of hydrogels over 50 hours.
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Table 2. Fick’s Model parameters for dextran hydrogel.
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Table 3. Schott’s Model parameters for dextran hydrogel.

K(g/gmin)

6.45 588.23
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Figure 4. The effect of crosslinking agent concentration on dextran hydrogel swelling.
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Figure 5. The effect of pH on dextran hydrogel swelling.
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Figure 6. The effect of Temperature on dextran hydrogel swelling.
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Figure 7. Amoxyciline release from Dex_18%Ech_10%Amo and Dex_18%Ech_5%Amo.

Dedse bl (Kior Ol s> J5g 50 3l g ls gy 5595w A=Y
u':-l-‘—“"s‘“SBAT 65)“3 Uiy Se—w ) sla_asin c‘;jj)%-b slaslle }‘ Q—Lg-wu-u;}a] B3 )lfijw o LS‘)-.’
o Dex_18%Ech_5%Amo ;lx  .So sl J59,0— . 9 ol (Jgl o0 o iy Joe ez b e, slo bilog

Cawloads o138 (F) Jea> o Dex_18%Ech_10%Amo owload sl (A) IS 4o OT wls g Jlgan o0 >oSen

oyt bl coads (i3l 00l S8 sl Jaw 5l ol slosls

Iranian Chemical Engineering Journal — Vol. 23 - No. 135 (2024)




40 : x gw
-14 . y= C.;;..‘:Ei;; ;‘E;ED.' : \ g
192 y=0.6869x-2.2347 .
(a) RE=0.8654 30 : % :3
* 25 5 Y 3:.")
£ s T w ! : o
= & s N
E 06 oo 1 N j
h 04 1o E -g . 2
5 : -3}‘_; 9
02 . |
1 2 3 1] .
1] 1000 2000 3000 4000 5000 : 3)
In t { min) Time (min) : \;1 3
; 5 <
’ y =0.0003x + 0.8548 . 50 ! ? <|’
i (C) R®*=0.4839 - y=0 2?25;;621'53]2 E '1 &
a0 : LY
35 5 4]
15 ) —
l: E 30 ) :\
(=] 2 25 .
20 )
15 : ‘—
0.5 10 : &
5 5
o s 5
0 1000 2000 3000 4000 5000 0 10 20 30 a0 50 50 70 .
Time (min) V't (min) :
opban oS 5ol (59 170 gl U9 yusa H (abaes oS 9ol (95l Gha ) Salacs (o) 3 A JSid :
25528 Jas (d) J gl &3 yo s (0) o & po Jua (b) ubyy Jao (a) P
Figure 8. kinetics’s study of Amoxicillin release from hydrogel contain 5% Amoxicillin i 3:
(a) Pepas Model (b) Ziro order Model (c) First order Model (d) Higochi Model. } ES
) o
)
[ )
35 60 E N
3 Az v = 0.0088x + 10.184 )
E ) y=0.50386x - 4.7472 50 (b) R®=0.607 ) )
R*=05629 . .
s @ T
40 ) .
5 N N
a8 2 E f
£ 2 ]
8 S ]
= 15 © s
= 20 [
1 :
10 .
-05 :
2 o’ !
o 0 1000 2000 3000 4000 5000 :
Ln t (min) Time (min) :
25 :
© ¥ = 0.0004x + 0.8031 40 :
R=04609 . y=0.5209x + 0.8188 ¢
2 » (@) R=0.9754 f
15 E
3] 3 ]
=] =9 [
A = o
1 o ]
05 ]
0 -
0 1000 2000 3000 4000 5000 o 10 20 20 40 50 60 70 :
Time (min) 't (min) :
Otbac oS 9ol 595l 7N+ S gla U5 9 usa G (danu oS 9ol (5 9518 (R ) Sl (a3 A S ]
29538 s (d) gl A yo Jaa (0) s i po Jas (b) pulay Jss (2) i
Figure 9. Kinetics’s study of Amoxicillin release from hydrogel contain 10% Amoxicillin 5
(a) Pepas Model (b) Ziro order Model (c) First order Model (d) Higochi Model. E

(16:¥) Figo o 9 390 0 )losh — pgawgumsmmsy Jw — Ol Foasd (w0 Jdgee &3 uins %



fr-0A Lo ,_',l)l&m ) @LDJUo ‘5)9.5.5

0000000000000 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

22U LS Gula ) HUd) pw) o

e

Ol S s Jj9)3u jl padaw oS g0l (5915

Lag5 g uaa 3 b couS 9ol (ia  (slaoals b sudiph jf 1 ((Suiis (sladuadidin ¥ Jgua

Table 4. kinetics’s parameter of amoxicillin release from hydrogel.

Zero order

First Order Higuchi

Peppas-Korsmeyer
Samples
Dex-18%Ech-5%Amo 0.86 0.74
Dex-18%Ech-10%Amo 0.96 0.5 0.60

0.0069 0.48 0.0003 0.86 0.682

0.0088 0.46 0.0004 0.97 0.521
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