Electronic Supplementary Material (ESI) for Journal of Materials Chemistry B.
This journal is © The Royal Society of Chemistry 2022

ELECTRONIC SUPPORTING INFORMATION

Mesoporous, anisotropic nanostructures from bioinspired polymeric catecholamine
neurotransmitters and their application as photoacoustic imaging agents

Zhenzhen Lu,2" Shahinur Acter," Boon Mian Teo,2 Alexis |. Bishop,” Rico F. Tabor,*2 and
Mark Louis P. Vidallon*2

a School of Chemistry, Monash University, Clayton, VIC, 3800, Australia
b School of Physics and Astronomy, Monash University, Clayton, VIC, 3800, Australia

* Correspondence to: A/Prof. Rico F. Tabor (rico.tabor@monash.edu); School of Chemistry,
Monash University, Clayton, VIC, 3800, Australia

* Correspondence to: Dr. Mark Louis P. Vidallon (mark.vidallon@monash.edu); School of
Chemistry, Monash University, Clayton, VIC, 3800, Australia

TThese authors contributed equally to this work.


mailto:rico.tabor@monash.edu
mailto:mark.vidallon@monash.edu

dopamine  norepinephrine epinephrine serotonin tyramine

1.0
;0_ e dopamine
S = norepinephrine
Q0 . .
g ) 4 epinephrine
g 0.4 v serotonin
[ ]
§ ‘ + tyramine
© 0.2"
0.0

400 600 800 1000
wavelength (nm)

Figure S1. (A) Photograph showing the resulting mixtures from the polymerisation of various
neurotransmitters and analogous molecules and (B) their respective absorbance spectra.
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Figure S2. (A) Plot showing the experimental absorption coefficients of India ink at different
volume concentrations as a function of wavelength. Inset shows a photograph of aqueous
mixtures of India ink at different concentrations. Photographs showing (B) aqueous mixtures
of India ink at different concentrations (0.017, 0.021, 0.026, 0.034, 0.055, 0.097, and 0.181%
(v/v)) and (C) the resulting tissue mimicking phantoms after the addition of Intralipid®
dispersion.

Figure S3. Photographs showing the polyethylene tubes with the samples, fixed onto the 3D-
printed well (A) before and (B) after the addition of the external tissue-mimicking phantom,
and (C) the final setup during photoacoustic imaging.
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Figure S4. (A) Plot showing the mean reduced scattering coefficients of various biological
tissues at different wavelengths, calculated based on parameters presented in the work of
Jacques [1]. Plots in (B) shows the reduced scattering coefficients of various biological tissues
at three different wavelengths, that are close to the peaks in the photoacoustic spectra of PDA,

PNE, and PE.

absorption coefficient (cm'1)

8.0_ '® Blood (contrast enhanced) ——
6.0" e—e Brain
4.0- ® Blood (normal) =
2.0 1 ® Blood (anemia) :Ei::rﬂ
107 o
0.9 o--® Skin
0.8+
0.7
0.6 ! '
0.5-
0.4 | g
0.3- ;
0.2 ' i 1
0.11 B 4 ' . *
0.0 T T — T T T 1

500 600 700 800 900 1000 1100

wavelength (nm)

Figure S5. Plot showing the absorption coefficient ranges of different tissue types [1-4].
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Figure S6. Plots showing the photoacoustic intensity amplification in different tissue-
mimicking phantoms by PNE nanobowils, relative to the blood-mimicking phantom (u, = 4.0
cm') at different photoacoustic imaging wavelengths. All tissue-mimicking phantoms have
similar Intralipid® concentration (u’s = 13—14 cm™") with different absorption coefficients of 0.1,
0.3, and 0.5 cm™.
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Figure S7. Plots showing the photoacoustic intensity amplification in different tissue-
mimicking phantoms by PNE nanospheres, relative to the blood-mimicking phantom (u, = 4.0
cm') at different photoacoustic imaging wavelengths. All tissue-mimicking phantoms have
similar Intralipid® concentration (u’s = 13—14 cm™") with different absorption coefficients of 0.1,
0.3, and 0.5 cm™.
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Figure S8. Plots showing the photoacoustic intensity amplification in different tissue-
mimicking phantoms by PEP nano-golf balls, relative to the blood-mimicking phantom (u, =
4.0 cm™) at different photoacoustic imaging wavelengths. All tissue-mimicking phantoms have
similar Intralipid® concentration (u’s = 13—14 cm™") with different absorption coefficients of 0.1,
0.3, and 0.5 cm™.
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Figure S9. Plots showing the photoacoustic intensity amplification in different tissue-
mimicking phantoms by PEP nanospheres, relative to the blood-mimicking phantom (u, = 4.0
cm') at different photoacoustic imaging wavelengths. All tissue-mimicking phantoms have
similar Intralipid® concentration (u’s = 13—14 cm™") with different absorption coefficients of 0.1,
0.3, and 0.5 cm™.
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Figure S10. Plots showing the photoacoustic intensity amplification in different tissue-
mimicking phantoms by PDA nanobowils, relative to the blood-mimicking phantom (u, = 4.0
cm') at different photoacoustic imaging wavelengths. All tissue-mimicking phantoms have
similar Intralipid® concentration (p’s = 13—14 cm™") with different absorption coefficients of 0.1,
0.3, and 0.5 cm™".
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Figure S11. Plots showing the photoacoustic intensity amplification in different tissue-
mimicking phantoms by PDA nanospheres, relative to the blood-mimicking phantom (u, = 4.0
cm') at different photoacoustic imaging wavelengths. All tissue-mimicking phantoms have
similar Intralipid® concentration (p’s = 13—14 cm™") with different absorption coefficients of 0.1,
0.3, and 0.5 cm™".
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Figure S12. Plots showing the photoacoustic intensity amplification in different tissue-
mimicking phantoms by PNE nanoaggregates, relative to the blood-mimicking phantom (p, =
4.0 cm) at different photoacoustic imaging wavelengths. All tissue-mimicking phantoms have
similar Intralipid® concentration (p’s = 13—14 cm™") with different absorption coefficients of 0.1,
0.3, and 0.5 cm™".
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Figure S13. Plots showing the photoacoustic intensity amplification in different tissue-
mimicking phantoms by PEP nanoaggregates, relative to the blood-mimicking phantom (p, =
4.0 cm) at different photoacoustic imaging wavelengths. All tissue-mimicking phantoms have
similar Intralipid® concentration (p’s = 13—14 cm™") with different absorption coefficients of 0.1,
0.3, and 0.5 cm™".
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Figure S14. Plots showing the photoacoustic intensity amplification in different tissue-
mimicking phantoms by PDA nanoaggregates, relative to the blood-mimicking phantom (p, =
4.0 cm) at different photoacoustic imaging wavelengths. All tissue-mimicking phantoms have
similar Intralipid® concentration (p’s = 13—14 cm™") with different absorption coefficients of 0.1,
0.3, and 0.5 cm™".
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Figure S15. Plots showing the photoacoustic intensity amplification in different tissue-
mimicking phantoms by methylene blue, relative to the blood-mimicking phantom (u, =4.0 cm-
') at different photoacoustic imaging wavelengths. All tissue-mimicking phantoms have similar
Intralipid® concentration (u’s = 13—14 cm") with different absorption coefficients of 0.1, 0.3,

and 0.5 cm™.
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Figure $16. Photoacoustic spectrum of methylene blue.
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