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Figure S1. Photograph of the breast imaging room. The patient bed is covered with memory foam
and artificial leather. The SBH-PACT system is placed underneath the patient bed. Laser light is

guided to the mirror beneath the bed and then reflected upward to the breast.
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Tumor mold

Figure S2. 3D-printed molds used to make the breast-mimicking phantom with tumors embedded.
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images or having the knowledge of pathological results.

Figure S3. Timeline of the clinical study. PACT images were acquired without viewing clinical



Patient Survey
W Strongly disagree W Disagree @ Neutral [OAgree [Strongly Agree
It was easy to get on and off the test scanner 44% 56%
. I I I I
It was easy to get in the best position for scanning 44% 56%
- I [ [ [
The positioning for the scanning was comfortable 11% 33% 56%

B [ [ I I
This test is easier than a mammogram 44% 56%

- | I I

This test is easier than a breast ultrasound I 45% 11% 33%
5 | I I
This test is easier than a breast MRI * 11% 23% 33%
T T f
* Patient 2 did not have a breast MRI. 100 80 60 40 20 20 40 60 80 100
Percentage

Figure S4. Patients’ experience survey. SBH-PACT imaging was easier than mammography and

MRI and comparably easy as ultrasonography.

40 1
W
& | §i
K
= E
- ©
= <
e o
@ =]
= 8
SH 5

=
155 0

Figure S5. Images of an unaffected breast acquired by SBH-PACT and MRI. a) PACT image with
vessel density maps overlaid. b) MRI image of the same breast with dynamic post contrast

sequence. Correlated structures are marked by magenta arrow lines.
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Figure S6. Quantitative measurements of the PA amplitude in breast images during the NAC
treatment. a) The PA amplitude in the diseased tissue (ROI) and surrounding healthy tissue was

measured in the same depth. b) Ratio of the averaged PA amplitude in the ROI and the healthy

tissue.



Supplementary Table

Table S1. Patient information. ER, estrogen receptor; PR, progesterone receptor; HER, hormone

receptor; IHC, immunohistochemistry.

Patient info. | Age | Breast size | Affected breast | Clinical stage | Chemo agents Receptors
« Adriamycin | ER-
Patient1 | 64 | 34D Left T3N1 v PR-
* Cytoxan . .
HER-2/neu negative disease
. . |* ER-
Patient2 | 39 | 34C Right B : édtr(')i:qgc'” . PR-
¥ HER2-
* ER+ (greater than 95%, 3+)
« Adriamycin | = PRY (30%, 2-3+)
Patient 3 50 34B Left T2N2 ¥ Her-2/neu by IHC: 1+ (negative for over-
¢ Cytoxan .
expression)
* Ki-67: 50%

Table S2. Measurements of tumors’ dimensions in SBH-PACT images were comparable to those
of the clinical imaging modalities (i.e., mammography, ultrasonography, and MRI) and agreed well

with the pathological results. IDC, invasive ductal carcinoma.

Comparison T1 T2 T3
PACT MRI PACT Palpation PACT MRI Pathology
Patient 1 43x1.6 50x1.8 3.5x1.0 1.5x0.5 2.1x0.8 1.9%0.9 cm Scattered IDC
X 2.3cm X 2.5cm X2.1cm cm X1.2cm ) ’ uptol.lcm
PACT Mammography PACT Palpation PACT ultrasonography Pathology
Patient 2 2.8X4.8 3.6 X4.5 1.2x24 15x1.5 0.8x0.9 24X2.6 Focal IDC
X 1.5cm X2.0cm X 0.9 cm cm X 0.5cm X 1.7cm 0.4cm
PACT Mammography PACT Palpation PACT MRI Pathology
Patient 3 3.1x1.7 34Xx15 0.8x0.6 0X0cm 0x0 0X0cm Scattered IDC
X1l.1lcm X1.0cm X0.5cm X0cm upto0.1cm




