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Supplementary Figure 1: Absorption spectrum of the mineral oil used to compose the
copolymer-in-oil material. Absorption spectra of the mineral oil used in this study (Sigma Aldrich-
330779-1L) were measured from three independent samples in a 10 mm light-path cuvette using a
Varian Cary UV-VIS spectrophotometer (Model Varian Cary Bio 300).
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Supplementary Figure 2: Setup of the acoustic and optical characterization systems. A
photograph (A) and schematic (B) of the acoustic characterization system for determination of the
acoustic attenuation coefficient and speed of sound are displayed. Individual system components are
denoted by annotations HP (HydroPhone), S (Sample) and T (Transducer) in the photo and schematic.
A photograph (C) and schematic (D) of the double-integrating sphere system for the evaluation of the
optical absorption coefficient and reduced scattering coefficient are shown. Individual system
components are denoted by annotations S (Sample), RS (Reflectance Sphere), TS (Transmission
Sphere), OF (Optical Fiber) and MS (Motorized Stage) in the photo and schematic.



Supplementary Table 1: Overview of acoustic and optical properties found in soft tissues.
Optical properties cover a spectrum from 600 to 900 nm.

Tissue type Acoustic properties Optical properties Ref
c (m-s™) o (dB-cm™) at f(MHz) Ma (cm™) Ms (cm™)

Soft tissue 14501575 0.5-30 at 1-10 MHz 0.1-0.5 10-20 12
Breast fat 1430-1480 1-18 at 1-10 MHz 0.05-0.4 3-8 12
Breast parenchyma 1460-1520 2-25 at 1-10 MHz 0.1-0.3 5-15 !
Blood 1560-1570 0.1-0.2 dB-cm™-MHZz"! 2.0-10.0 10-15 3-8
Liver 1510-1590 0.5-0.9 dB-cm™-MHZz""! 1.15-1.56 22-30 356
Prostate 1614 1.86 dB-cm™-MHZz"! 0.05-0.72 1-40 45
Skin ~1600 2-4 dB-cm™-MHZz"’ 0.05-1.11 2-21 4-6
Muscle 1540-1580 1.3-3.3at1 MHz 0.05-0.17 6-10 35
Tendon 1670 4.7 dB-cm™-MHz" * 4
Water 1480 0.0022 dB-cm™"-MHZz" 0.006-0.07  0.003 47

*No specific reference found.

Supplementary Table 2: Summary of the phantom compositions for the acoustic analysis.
Values are given in wv%.

Polymer CAS/Manufacturer [ setA Set B Set C Set D
High MW SEBS 66070-58-4 40 30 30 30|3 30 30 30|30 30 30
Sigma Aldrich
200557-250G
Butylated 128-37-0 10 10 10 10 10| 5 5 5 5 5 5 5 5 5 5
Hydroxytoluene Sigma Aldrich
W218405-1KG-K
Low-density 9002-88-4 8 4 8
Polyethylene Alfa Aesar 43949.30
Polystyrene 9003-53-6 8
Sigma Aldrich
182427-500G
Polypropylene 9003-07-0 8
Sigma Aldrich
427888-1KG
High MW  9002-88-4 8
Polyethylene Sigma Aldrich
427772-250g
Low MW 9002-88-4 8
Polyethylene Sigma Aldrich
427795-2509g
Linear Low-density = 9002-88-4 8
Polyethylene Sigma Aldrich
428078-1KG
High-density 9002-88-4 8
Polyethylene Sigma Aldrich
427985-1Kg
SEBS-graft maleic 124578-11-6 40
anhydride Sigma Aldrich
432431-250G
Low MW SEBS 66070-58-4 40 30
Sigma Aldrich
200565-250G
Polystyrene-block- 9003-55-8 40 10
polybutadiene- Sigma Aldrich

block-polystyrene

182877-250G




Supplementary Table 3: Summary of the phantom compositions for the optical analysis.
Scattering and absorption characteristics were varied in a representative phantom sample composed
of 30% high MW SEBS, 8% LDPE and 5 %HT. Values are given in w/v%.

Component CAS/Manufacturer SetE SetF
TiO2 1317-70-0 0 0.03 0.07 0.1 0.13 0.03 0.03 0.03 0.03
Sigma Aldrich 232033-
100g
Nigrosin stock  11099-03-9 0.004 0.004 0.004 0.004 0.004 | 0.004 0.007 0.011 0.014
solution Sigma Aldrich 211680-
100G

Supplementary Table 4: Tabular overview of acoustic attenuation values described by the power law
aof” with ao and n parameters obtained for from non-linear least squares fitting as a function of LDPE
concentration (n=4 measurements per sample). All values given as mean * standard deviation.

| LDPE Acoustic attenuation aof" (dB- cm™) | Speed of sound (m-s™) |

(viw %) o n c

0 0.64 +0.08 1.90 +0.05 1468.14+7.36

4 1.26 +0.08 1.59 +0.04 1474.97+7.38

8 1.38 +0.15 1.61 +0.07 1483.5+7.42

12 2.90 +0.17 1.31 +0.04 1493.26+7.47

16 2.26 +0.14 1.50 +0.04 1496.44+7.50

20 3.77 +0.45 1.19 +0.15 1503.29+7.52

28 4.81 +0.81 1.10 +0.10 1516.27+7.61
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