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Figure S1. 'H NMR in DMSO for TC426 [s1].



Figure S2. The mould of hydrogel film. (A) Template of flat design illustration and the

diameter is 25 mm; (B) Template of spatial design illustration and thickness is 2 mm.
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Figure S3. Hydrogel film with embedded AIE biosensor TC426 reacting with different
concentrations of HSA solution. Fluorescence spectra of (A) AAm-Alg + TC426 and (B)
Carrageenan + TC426 in the presence of HSA in the range of 0 to 1000 mg/L; [TC426] = 10
UM, Aex = 480 nm.
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Figure S4. Acrylamide + Alginate + TC426 Hydrogel film for real observation. (A)
Monitoring of colour change and swelling change from 0 to 10 min during normal soaking
testing; (B) Monitoring of colour change and swelling change from 0 to 10 min during VFD
testing. [TC426] = 10 uM, [HSA] = 2000 mg/L, Lex = 480 nm, lo equals the intensity of [HSA]
=0 mg/L.
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Figure S5. Carrageenan + TC426 Hydrogel film for real observation. (A) Monitoring of
colour change and swelling change from 0 to 10 min during normal soaking testing; (B)
Monitoring of colour change and swelling change from 0 to 10 min during VFD testing.
[TC426] = 10 uM, [HSA] = 2000 mg/L, Aex = 480 nm, o equals the intensity of [HSA] =0
mg/L.



120 120
e
A _o—©
A— e
A— —e
AT 5 100 o—° L 100
A1 : ety
/A % Leo & [ 3 % teo &
A = / <
e 2 / 2
A ] / =
= / r60 & o | teo ©
= = )
= A £= g
F40 3 b 0 3
3 3
A 7] 7]
k20 20
A Fo @ FO
T T T T T T T T T T T T
0 2 4 6 8 10 0 2 4 6 8 10
Time (min) @I Time (min)
70 70
__A __e—eo—0@
A4 I 60 —2 —— 60
A o—© $ =
A , +
A F50 < o F50 —
/A — X X
A = < (23
Lao 2 L40 2
= ° . b ©
= L3 2 = L3 2
A = =
[ [
F20 2 F20 2
@ 7]
+ 10 10
o @ 0
T T T T T T T T T T T T T T T T T T T T T T T T
0 2 4 6 8 10 0 2 4 6 8 10
Time (min) Time (min)

Figure S6. Hydrogel film for normal soaking testing and VFD processing testing. (A)
Acrylamide + Alginate + TC426 and (C) Carrageenan + TC426 for time effect on variation
of intensity and swelling ratio from 0 to 10 min during normal soaking testing; (B) Acrylamide
+ Alginate + TC426 and (D) Carrageenan + TC426 for time effect on variation of intensity
and swelling ratio from 0 to 10 min during VFD testing. [TC426] = 10 uM, [HSA] = 2000
mg/L, hex = 480 nm, o equals the intensity of [HSA] = 0 mg/L.
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Figure S7. Comparison between AAm + Alg + TC426 film and Carrageenan + TC426 film.
(A) Loss ratio from 0 to 10 min during VFD testing. (B) Time effect when VFD processing is
immediately completed and 3 hours after the completion. [TC426] = 10 uM, [HSA] = 2000
mg/L, Aex =480 nm, VFD was conducted for 2 minutes and 4 minutes, towards AAm + Alg +

TC426 and Carrageenan + TC426 respectively.
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Figure S8. Change in the fraction of swelling power (Fsp) vs. time to identify the diffusion

mechanism in normal soaking and VFD tests of (A) Carrageenan + TC426 film and (B) AAm
+ Alg + TC426 film.
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Figure S9. The images of optical microscopy in reflected light. (A) AAm + Alg hydrogel film
only, 100 um; (B) AAm + Alg hydrogel film + HSA, [HSA] =2000 mg/L, 100 pm; (C) AAm
+ Alg hydrogel film + TC426, [TC426] = 10uM, 100 pm; (D) AAm + Alg hydrogel film +
HSA + TC426, [HSA] = 2000 mg/L and [TC426] = 10uM, 100 um.
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Figure S10. The images of optical microscopy in reflected light. (A) Carrageenan hydrogel
film only, 100 um; (B) Carrageenan hydrogel film + HSA, [HSA] = 2000 mg/L, 200 um; (C)
Carrageenan hydrogel film + TC426, [TC426] = 10uM, 100 um; (D) Carrageenan hydrogel
film + HSA + TC426, [HSA] = 2000 mg/L and [TC426] = 10uM, 100 um.
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Figure S11. The 3D structure of portable colorimetric device for optical imaging analysis;
Components illustration including camera group, environmental light-proof case, base, 4 LED

modules and 4 reference points (Modified with [s2]).
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