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Figure S1. CHCP treatment temperature measurements. (A) A representative Forward Looking
InfraRed (FLIR) thermal camera image showing the surgical margin treatment area and
surrounding tissue. The CHCP beam temperature is 24.7 °C. (B) Plot of the mean, median,
interquartile range of measured CHCP beam temperatures relative to normal body
temperature.
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Figure S2. Patient vital signs range in box plots. Throughout the surgery, intraoperative vital
signs including (A) body temperature, (B) pulse, (C) End Tidal CO; and (D) O; Saturation during
non-CHCP treatment time (left) and CHCP treatment time (right) for each patient were tracked.
No significant changes (p > 0.05) in patient vitals were found between CHCP treatment times
and non CHCP treatment times. (E) Table showing the average systolic and diastolic blood
pressure measured throughout surgery and CHCP treatment. There was no significant
difference (p < 0.05) between median blood pressure during CHCP compared to not during
CHCP.
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Figure S3. Patient vital signs deviation. Intraoperative vital signs including (A) body temperature,
(B) pulse, (C) End Tidal CO; and (D) O, Saturation during CHCP treatment (averaged) compared
to non-CHCP treatment time (averaged) for each patient. (E) Table showing the change of
intraoperative vitals during CHCP treatment times compared to non CHCP treatment times.



Figure S4. Histopathology of Patient Tissue Samples. Hematoxylin and eosin (H&E) stained slides showing (A) Tumor, (B) Zone Zero,
(C) Zone 1, and (D) Normal tissue samples with or without CHCP treatment. Black arrows and yellow arrows point to untreated
tumor cells and treated dead tumor cells respectively. Microscopic tumor cells were identified at the surgical margin site (Zone 0) in
5 patients (42%) (R0O004, RO005,R0009 R0011 and R0012). Tumor and zone zero tissues show no visible non-thermal damage. Light

Micrographs displaying the morphological Spectrum at 63X.
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Figure S4. Histopathology of Patient Tissue Samples
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Figure S4. Histopathology of Patient Tissue Samples
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Figure S4. Histopathology of Patient Tissue Samples
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Figure S4. Histopathology of Patient Tissue Samples
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Figure S4. Histopathology of Patient Tissue Samples
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Figure S4. Histopathology of Patient Tissue Samples.

Patient # R0012

Zone 1

Normal

15



Figure S4. Histopathology of Patient Tissue Samples
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Figure S4. Histopathology of Patient Tissue Samples
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Figure S4. Histopathology of Patient Tissue Samples
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Figure S4. Histopathology of Patient Tissue Samples
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Figure S4. Histopathology of Patient Tissue Samples
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Figure S5. Primary cell culture of patient tumor samples. Tumor cells survival from the CHCP-
treated tissues was significantly lower compared to the untreated tumor tissues in 8 out of 10
cases except for melanoma (R0010) and squamous cell carcinoma (R0013). Morphological
changes to tumor cells after CHCP treatment were also observed in primary culture: fewer
polygonal or rounded histiocyte-like shaped (R0O003, RO009, R0014) or vacuolated physaliferous
(RO011) cancer cells which occurs during cell death. Most cells survived from R0014 were tumor
associated fibroblast cells. In two cases CHCP treatment did not significantly reduce the number
of cancer cells or change the morphology (R0010 and R0013) because subjects R0010 and
R0013 received sub-optimal CHCP treatment (6 min instead of 7 to 8 min) due to a malfunction
of the connection between the cold plasma scalpel and CHCP generator.
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Figure S5. Primary cell culture of patient tumor samples.
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Figure S6. TUNEL Assay Analysis. Representative images of apoptosis analysis by TUNEL assay staining for patient tissue samples that
were CHCP untreated or treated. Tissues are labeled: UT=> Untreated Tumor; TT=> Treated Tumor; Z0-UT—> Zone Zero Untreated;
Z0-T=> Zone Zero Treated; Z1-UT—> Zone One Untreated; Z1-T=> Zone One Treated; N-UT=> Normal Untreated; N-T=> Normal
Treated. Black arrows and red arrows point to untreated tumor cells and treated dead tumor cells respectively. Purple and Blue
arrows point to untreated and treated normal cells respectively. Apoptotic cells were labeled with TdT and signals developed using
DAB. No cell death visible with only Methylene Green counter stain. Most of CHCP untreated tissue sections do not show TdT signal.
microscopic tumor cells were identified at the surgical margin site (Zone 0) in 5 patients (42%) (R0004, RO005,R0009 R0011 and
R0012). Light Micrographs displaying the morphological Spectrum at 63X.
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Figure S6. TUNEL Assay Analysis
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Figure S6. TUNEL Assay Analysis.
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Figure S7. Western blot analysis for apoptotic markers after CHCP treatment on patient tumor samples. “A” showing the protein band of BAD,
BCL2, PUMA and BID patient un-treated (UT) or treated (TT) tumor tissue samples. “B” showing the Bar graph for the quantification of protein
bands. The data is represented by the SEM (n=3). (* p < 0.05, Student’s t-test). PUMA was up regulated in Cholangiocarcinoma (p< 0.051) and
Pleomorphic Sarcoma (p < 0.069). Apoptosis protein marker BAD was significantly up regulated in tumor CHCP treated samples: soft tissue
sarcoma (p < 0.00042), breast carcinoma (p < 0.028), non-small cell lung adenocarcinoma (p < 0.0015), pleomorphic sarcoma (p < 0.0056),
pleomorphic spindle cell sarcoma (p < 0.019) and desmoplastic small round cell sarcoma (DSRCS) (p < 0.017). PUMA was significantly up
regulated in patient’s treated tumor tissues in Melanoma (p < 0.0028) and DSRCS (p < 0.028). Anti-apoptotic marker BCL2 was down regulated in
colon cancer (p < 0.0061) and up regulated in pleomorphic sarcoma (p < 0.012), recurrent melanoma (p < 0.043) and angiosarcoma (p < 0.047)
patient’s tumor CHCP treated samples. Original western blots attached in Excle.
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Apoptotic cells

Apoptotic cells

5X Objective

Figure S8. Tumor Cell Death at the surgical margin: Light micrographs displaying H & E staining of Patient RO004 (metastatic

recurrent non-small cell lung adenocarcinoma to the left hip/upper end of femur) Zone 0, tissue (Surgical margins) samples with
CHCP treatment.

28



Table S1. Gene profiling analysis. A summary of the results of a gene profiling study on seven clinical trial patients (IDE 190165).
Untreated and ex vivo CHCP-treated tumor samples were collected and processed for RT-gPCR to analyze a panel of 111 genes. The
table shows the number of genes which were upregulated (green arrow) or downregulated (red arrow) immediately after CHCP
treatment, compared to untreated controls (p < 0.05).
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