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1. Introduction 4. Mechanical characterization
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2. Mate rla|S Fig 6. In-plane shrinkage and mechanical behavior of PA hydrogel, hydrogel composite with reinforced

with 20 vol% of flat platelets (C20_oo00) and hydrogel composite reinforced with 20 vol% of roughened
platelets with 60 nm of asperities (C20_060). A) In-plane shrinkage; B) Young modulus and work of
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10°- - - - fracture; C) Representative stress-Strain curves.
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Fig 2. The chemical structures of monomers Fig 3. NaSS molar fraction effects on the swelling 6

used in this work. Cationic monomers: MPTC; volume ratio, Young’'s modulus E, and the Strain (o T

anionic monomers: NaSS. [1] compressive fracture stress  of the hydrogels 0.35 (%) T~
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Fig 4. Reinforcing ceramic platelets used in the fabrication of the hydrogel composites. A) Flat Al203; B) Strain (%) Cycle

roughened Al203 platelets with 60 nm asperities; C) roughened Al203 platelets with 160 nm asperities.

All scale bars: 1 um. Adapted from Niebel et al. [2] Fig 7. Cyclic mechanical testing of PA hydrogel, hydrogel composite with reinforced with 20 vol% of flat
platelets (C20_o00) and hydrogel composite reinforced with 20 vol% of roughened platelets with 60 nm of
asperities (C20_060). A) Loading and unloading curves until materials failure. B) Number of cycles until
failure, C) Accumulated dissipated energy in each cycle for PA hydrogel, D) Accumulated dissipated

3 ] M ethod overview energy in each cycle for composite hydrogels.

2a) Solution mixture and 3) Solution pouring into glass
homogeneization slides separated
with reinforcing platelets by a PMMA spacer
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5. Conclusions

The fabrication of composite hydrogels containing a shrinking polyampholyte hydrogel and roughened

- platelets with different surface asperities leads to an increased volume fraction of reinforcing platelets
D dCimice, ol " process, samples lelna Iidge  away flom he glass  wires and are placed nto after the shrinkage process, which brings the platelets in closer proximity with each other. Surprisingly,
1) Monomers mixture in 2b) Solution injection into glass ovemight for 24 h slides with a razor blade ~ deonized water . - . . . . .
0.65 M NaCl at 60 C. Afterthe  sides separated by PMMA ina 5L beaker for 7 days such composite hydrogels exhibit strain at failure as high as 5oo % for 20 vol% of reinforcing platelets.
homogenization is completed Spacer and kept together
the initiator is added. with paper clips

The results revealed a 2-fold and 6-fold increase in dissipated energy at 150% of applied strain and in the

Fig 5. Fabrication of polyampholyte (PA) hydrogel and its composites. 1) Monomer mixture at 60 °C and maxi.mum. n}megr of cycles before failure, respe.cjcively. The achumuIated energy dissipation r.esults
addition of initiator, 2a) solution mixture and homogenization with the reinforced platelets, 2b) injection of ~ Provides insight into the effect of the nanoasperities and the importance of high volume fraction of
the solution mixture into a mold (pure hydrogel), 3) solution purring into glass slides (composites), ) remforcmg elements and.sge of nanoasperltles foun.d in nacre. The research in this fle.ld can offgra new
polymerization process in ice, 5) polymerization process in a fridge, 6) samples demolding and 7) dialysis concept in obtaining optimized mechanical properties, high strength and toughness in soft bioinspired

process in deionized water for 7 days. composites.
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