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Abstract

Stimuli-responsive hydrogels are emerging platforms in biomedical engineering due to their
ability to undergo reversible phase transitions. Among functional monomers, N-[2-
(diethylamino)ethyl]acrylamide (DEAEAM) has recently been highlighted in literature for its
unique multi-responsive properties. [1,2] However, its integration into various crosslinked
architectures has not been studied so far in literature. To the best of our knowledge, this
study represents the first synthesis and comparative characterization of binary (DEAEAM—
NIPAAmM, DEAEAM-AAc) and ternary (DEAEAM-NIPAAmM—-AAC) crosslinked hydrogels for
targeted therapeutic applications.

In this work, a series of hydrogels were synthesized via free radical polymerization using
N,N'-methylenebisacrylamide (MBAAm) as the crosslinking agent. Comprehensive
structural, morphological, and thermal characterizations confirmed the successful
incorporation of the monomers into the crosslinked networks. Mechanical properties were
investigated through compression tests, revealing that comonomer composition significantly
affects the elastic modulus and structural integrity of the networks.

Swelling kinetics and equilibrium swelling ratios were examined across various pH levels.
The results demonstrated that the swelling behavior could be precisely tuned by varying the
binary and ternary compositions, which conforms the synergistic effects of DEAEAM’s
tertiary amine groups, AAc’s carboxylic acid groups, and NIPAAmM’s isopropyl moieties. The
potential of these novel hydrogels as smart carriers was evaluated using Ethidium Bromide
(EtBr) as a model molecule and Tetracycline as a therapeutic drug. In vitro release studies
indicated that the release profiles were highly dependent on the hydrogel composition and
environmental pH, suggesting that DEAEAM-based crosslinked systems are promising
candidates for advanced controlled drug delivery.
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