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ABSTRACT

ypothesis: Recently, preparation and investigation of hydrogel scaffolds
in tissue engineering have gained increasing attentions owing to similarity

of their characteristics to extracellular matrix of different tissues. Among
different methods for hydrogel preparation, the use of ionizing radiation presents
several advantages as it can occur without the need to add chemical agents and the
final products can be irradiated to final form in the package, also simultaneously
sterilized by irradiation during crosslinking. In this study, chemical modification with
glycidylmethacrylate (GMA) as well as physical blending with poly(vinyl alcohol)
(PVA) was investigated to prepare hydrogel scaffolds based on polysaccharides, gum
tragacanth (GT) and carboxymethyl chitosan (NOCC) using electron beam irradiation.
Methods: For preparation of the hydrogels, first, GT and NOCC were functionalized
with GMA. Afterwards, the blended solutions of these modified polymers and PVA

were exposed to electron beam irradiation. Finally, the morphology, gel content,
swelling behavior, compressive strength, rheological properties and biocompatibility

poly(vinyl alcohol), of the hydrogels were investigated.
gum tragacanth, Findings: GMA-functionalized GT and NOCC in aqueous solution were crosslinked

by electron beam irradiation. Blending of PVA with these modified polymers leads
to the formation of an interpenetrating polymeric network (IPN) with enhanced
electron beam irradiation, compressive strength, storage modulus and swelling degree in comparison with the
hydrogels prepared with unblended polymers. The gel content of the hydrogels varies
between 65 to 98% as a function of polymer composition and irradiation dose. The
hydrogels show viscoelastic behaviors in both compression and rheology analyses as
well as excellent elastic recovery in cyclic compression analysis. The stress fracture of
IPN hydrogels is found in the range of 1200-1414 kPa. The viability of mesenchymal
stem cells (MSCs), exposed to hydrogel extracts is above 85% after 24 and 72 h
incubation. According to these results, the IPN hydrogels prepared in this study may
be suggested as a promising candidate for further investigation, especially in cartilage
tissue engineering.

carboxymethyl chitosan,

hydrogel scaffold
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Table 1. characteristics of prepared hydrogels.
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Functionalized tragacanth Carboxymethyl PVA
Sample i Irradiation dose (kGy)
(W/v%) chitosan (w/v%) (W/v%)
P3T2 2.0 0 3.0 28
P8T2-1 2.0 0 8.0 28
P8TINI 1.0 1.0 8.0 28
P8N2 2.0 8.0 28
P10 0 10.0 28
T2 2.0 0 0 28
P8T2-2 2.0 0 8.0 14
P8T2-3 2.0 0 8.0 56
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Fig. 1. FTIR spectraof: (a)tragacanth, (b) glycidylmethacrylate
functionalized tragacanth, (c) carboxymethyl chitosan, and
(d) glycidylmethacrylate functionalized carboxymethyl

chitosan.
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Fig. 3. IPN formation via electron beam irradiation of blend-

ed polymer solution.
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Fig. 2. The scheme of crosslinking reaction of functionalized

polysaccharide by irradiation.
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Fig. 6. (a) Stress-strain behavior and (b) rheological behavior of P3TIN1 and P8TINI1 hydrogels, (c) stress-strain curve, and

(d) dissipated energy in repeated compressive cycles for PSTINI.

V&Y s 3123098 A 0)losb cauiindig o Jlw porly 539J9iS5 9 pgle ( sole Axe



(laduaztiine 9 ik 15 35k 9 b S pasky 51 9 NI AS)L s 0 My SIASb 39 )04 am)ls

120 024 h B72h
100 -
s
= 80 ] +
Iy
E 60
=
= 401
O
20
0 .

P3T2 P8T2 P8TIN1  P3TINI

u..éj.su B VY h E) Y¥ )‘ o oJJLno.L?j Lgl.h%b-b" Loy -A Jg.&

.Jjj)-k:.h o)LAG
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to hydrogel extract.
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Fig. 7. Swelling behavior of hydrogels in phosphate buffered

saline (PBS) and pectinase enzyme solutions.
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