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Creep Recovery Testing of the Gels

The viscoelasticity and self-healing of the gels was analyzed using visual observation
(Figure S1) and creep recovery tests (Figure S2), including time-dependent creep and
recovery compliance (observed strain/applied stress ratio) analyses [1-2]. For the
physically cross-linked Ci-PBA Gel 2 (10 mg/mL G, 33.33 mg/mL PBA) and Gel 7 (8
mg/mL Ci, 20 mg/mL PBA), creep-recovery results demonstrated both gels were
viscoelastic and self-healing (Figures Sla-d and S2a-e). Comparatively, Gel 2 required
~2-times lesser % strain to attain complete deformation and creep compliance was nearly
2-fold lower than Gel 7, indicating its comparatively stronger, more elastic nature. The
recovery compliance of Gel 2 was almost the same as that of the creep compliance,
indicating the gel fully recovered to its original state upon removing the stress, further
confirming its self-healing behavior. For Gel 7, there was a significant difference between
creep and recovery compliance, which was likely because of its relatively viscous

behavior.

For pH-shifting cross-linked Ci-PVA-BA Gel 7P, creep-recovery results (Figure S2d-f)

were similar to Ci-PBA Gel 2 at acidic pH. At basic pH, the creep-recovery results



demonstrate a viscoelastic profile with reduced instantaneous strain, increased creep
strain over time, and yet similar recovery compliance as compared to the gel’s acidic
counterpart. Together, the results confirm the gel’s self-healing nature (also observed
visually, Figure Sle) and suggests an increased complexity of this formulation’s pH-

dependent viscoelastic behavior.



Ci-PBA Physical Nature

Ci-PVA-BA
Physical Nature

Figure S1: Qualitative observation for self-healing nature of Ci-PBA Gel 2 (a and b) and
Gel7 (c and d). Fluidic nature of the gels helped it to self-heal exhibited by mechanical
push with spatula. (e) Demonstrate self-healing nature of Ci-PVA-BA at acidic pH.



Creep Recovery for Ci-PBA Gels at Acidic pH

a
120 ——Gel2
- 100 Gel7
T 80
@ 60
=
40 ﬁ
20
0
0 100 200 300 400
Time (s)
b .
Cresp Cemplance Recovery Compliance
o .
Ci-PBA Gels @ )
§ 0.25 ( ) % 0.25 Ci-PBA Gels
E-E 0.2 ——Gel2 = 0.2 ——Gel2
3<o0.15 Gel7 5015 Gel?
= oo
o 0.1 | > 041 .
o (]
O 0.05 ’ 3 0.05 P
o
0 & 0
0 100 200 0 100 200 300 400
Time (s) Time (s)
d 120 Creep Recovery Ci-PVA-BA Gel
100
5 80 —e—Gel7P- Acidic
< 60 Gel7P- Basic
40
20 L
0
0 100 200 300 400
Time (s)
e
g 25 , Creep compliance » 025 |Recovery Compliance
s (Ci-PVA-BA Gel) S o2 (Ci-PVA-BA Gel)
= 0.2 . @ ’
%—EO i +GeI7P—AC|§|C E_ 0.15 ——Gel7P-Acidic
s="Y Gel7P-Basic S e Gel7P-Basic
aQ O = 0.1
@ 0.1 >
et (]
O  0.05  ——— 3 0.05 ( —
0 & 0
0 100 200 0 200 400
Time (s) Time (s)

Figure S2: Creep-recovery data for gels at 25°C. (a) Relative % strain v/s. time (seconds)
plot for Ci-PBA Gel 2 and Gel 7 at acidic pH. (b and ¢) Creep and recovery compliance
confirming viscoelastic and self-healing nature of Ci-PBA gels. (d) Creep-recovery profile
(in terms of % strain) for Gel 7P under acidic and basic conditions showing self-healing
nature upon removal of the stress. (e and f) Creep and recovery compliance confirming

the viscoelastic nature of Ci-PVA-BA gel at both acidic and basic pH.
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