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Injectable hydrogel based on Carboxymethyl chitosan/oxidized agarose for
potential application in local drug delivery

Eduard A. Cérdobal, Natalia A. Agudelo?, Claudia E. Echeverri-Cuartas?
1Grupo de Investigacion en Sintesis Organica, de Polimeros y Biotecnologia Aplicada (SINBIOTEC), Escuela de Ingenieria y Ciencias Basicas,
Universidad EIA, Envigado, Colombia
2Grupo de Investigacion en Ingenieria Biomédica (GIBEC), Escuela de Ciencias de la Vida, Universidad EIA, Envigado, Colombia
eduard.cordoba@eia.edu.co, natalia.agudelo@eia.edu.co, claudia.echeverri@eia.edu.co

INTRODUCTION RESULTS

In recent years, there has been a growing interest in the study of A) _ o ooe0 B) 305 e
injectable hydrogels due to their properties that facilitate their - | o | 4 4050

Implementation in various biomedical applications. Some of these

properties include their ability to adapt to irregular volumes, ease of 2*1 ) =
implantation since they can be injected using a needle or catheter, = 2 o |
and their potential to contribute to the development of bioinks for 3D g 8 | & -
bioprinting, as well as applications in tissue engineering and 310",’ Ay
controlled drug delivery [1]. The aim of this study was to develop an ¢ A
Injectable hydrogel from two modified polymers: carboxymethyl ]
. . . . g . 0
chitosan (CMCh) and oxidized agarose (OA), whose modifications A R A P P A PO LA F . FAS P AR LR S
favor crosslinking through Schiff base, avoiding the use of Time (h) Time (h)
crosslinking agents. Fig. 2. Results of the evaluation of swelling capacity (A) and degradation (B) of
the hydrogels in PBS (pH: 7,4) and 37 °C.
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¥ Fig. 3. (A) Results of the injectability and syringeability tests and (B) qualitative
Time ¢ < evaluation of injectability with a 1 mL syringe and 21 G x 1 2" needle
\ Table 1. Results of the mechanical test of the hydrogels
. : .
o () iy OA-CMCh Compressive Young’s
PBS (pH:7.4) - strength (kPa) Modulus (kPa)
X 05.1,2.3,24,48,72,168, 336 S 60:40 26.92 £ 6.04 9.63 + 1.39

DEGRADATION

50:50 46.28 + 7.44 8.67 +0.73

o e | 40:60 | 46.36 +10.54 | 6.60+1.12
— - CONCLUSION
Lyophilize Final weight (W)
Injectable hydrogels with different OA:CMCh ratios were obtained, where
X 05,1,2,3,24,48, 72,168, 336 h vsDegradation = =~ Mt 100 these highly hydrophilic polymers allowed swelling above 1900 9%;
: moreover, Schiff base crosslinking ensured the hydrogels were stable
(UINJEICTABILITS( | S\((FRII:IfiEoﬁBI!.SI'I')Y MECHI:\NICAL ThEST over time. Additionally, the hydrogels formed gels at 37 °C and could still
niversal testing machine ixed load for 15 s (Universal testing machine)

be injected with forces lower than 30 N (accepted limit) [2]. Regarding
syringeability percentages, 60:40 and 50:50 ratios were superior to 50%.
Finally, the mechanical properties indicate high compressive strength and
low stiffness, which suggests that the OA:CMCh mixture forms hydrogels
with potential for use in biomedical applications such as drug delivery.
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Fig. 1. Preparation and caracterization of the hydrogel OA:CMCh https://doi.org/10.1016/.matchemphys. 2018.07.039
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