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Experimental Section

Materials: Hyaluronic acid (MW 230 kDa) was purchased from LifeCore (Chaska, USA).
Dopamine hydrochloride (DN), 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide hydrochloride
(EDC), chitosan (MW 5kDa), sodium cyanoborohydride (NaBH3CN), lactose, acetic acid,
methanol were purchased from Sigma-Aldrich (Minnesota, USA). N-hydroxysuccinimide (NHS)
was purchased from Merck (Germany).

Synthesis of HA-DN and Chitlac: Dopamine conjugated HA (HA) was synthesized
according to previous report with slight modification.'® Degrees of substitution (DS) were
determined using *H-NMR spectroscopy (Bruker AVANCE 400). The degree of dopamine
substitution for HA-DN was 1.65%, and the synthesis of Chitlac (lactose modified chitosan) was
performed according to a procedure reported elsewhere.*®

Complex Coacervate Hydrogels: The complex coacervate formation of binary polymer
procedure (3 wt%, chitlac/HA-DN weight ratio of 4:6) was followed by different buffer
conditions (Method A: chitlac/HA at pH 8.5, Method B: chitlac/HA-DN at pH 4, Method C:
Chitlac/HA-DN at pH 8.5 and pH 7.4, respectively, Method D: chitlac/HA-DN at pH 10, and
Method E: chitlac/HA-DN at pH 8.5). The solutions were incubated at 25°C for 12h

Rheological Studies: Rheological properties of various hydrogels were monitored using a
rotating rheometer (TA Instruments, AR 1500ex) equipped with a temperature controller. The
contribution of a solid-like behavior (storage modulus (G")) and a liquid-like behavior (loss
modulus (G™")) were recorded with changing temperature using a parallel plate (20 mm).

Frequency was optimized to 0.1 Hz as determined using a frequency sweep at 25°C.
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Fig. S1. UV-vis absorbance spectra of HA-DN at pH 7.5 and at pH 8.5, complex coacervate
formation following method C and method E. (in all methods, concentration was 0.1 wt% at

25°C).
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Fig. S2. Elemental analysis by XPS measurement of coacervate hydrogels: a) Chitlac/HA-DN

coacervate hydrogels by Method C, b) non-coacervate mixture of Chitlac/HA-DN by Method E.
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Fig. S3. Rheological characterization of bio-inspired coacervate hydrogels comparison of G’

(storage modulus) vs. G” (loss modulus) at different Frequency sweep between 0.1 to 20 Hz
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