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Clinical Need

Background: Skin punch biopsies are commonly performed by dermatologists
to diagnose skin cancer and inflammatory diseases. Recently, an innovative

2CND Life Sciences

Final Product Specifications

Automated Skin Punch Biopsy Tool

Maria Bermudez', Daniela Del Grande’, Nikolas Lialios’, Katia Ponce’, Lizbeth Ramirez’, Sergio Rico’
Dr. Christopher Plaisier, PhD', Desiray Armstrong?, Nicole Murray, RN, MS?, Bailey Bellaire?

'School of Biological and Health Systems Engineering, Arizona State University

Verification Results

BloCut

SKIN PUNCH BIOPSY

Metrics Specifications
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Table 1: Metrics and final product specifications of the design criteria. Figure 6: Orange Peel Sample Integrity Results

Prototype Testing Outcomes: A two-tailed t-test (alpha <0.05) showed that there was
no significant difference between the average depth (p = 0.66) and diameter

(p = 0.34) of the samples. There was a significant difference in weight (p =
0.02) by 0.0012g.
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Figure 1: Skin punch biopsy
procedure.

Figure 2: Effective vs ineffective biopsy
sample.

Design Status & Future Steps

Mission Statement: BioCut is committed to innovation, precision, and
compassion by developing diagnostic solutions that enhance patient care
and support clinicians.
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Current Project Status:
* Phase | was completed by obtaining punch samples from an orange using
the current prototype.

Final Technical Model

Equations * Testing on the orange was successful, with samples consistently
Vacuum Spring Syringe obtained and properly released.
Boyle's Law P=_|c*Ax Boyle's Law * Testing on porcine skin revealed insufficient negative pressure to

V1*P1=V2*P2 V1*P1=V2*P2 Figure 4: Final prototype of the automated skin punch biopsy tool. (a) Full assembly of the device errectively draw outthe samples.

including the main body and plunger components. (b) Section view of the automated skin punch Next Phases:

Mathematical Models: The Boyle's Law model describes how pulling the biopsy tool showing the internal syringe and spring mechanism used to generate suction during * Modify the current prototype to generate a larger negative pressure
sample collection. (c) Close up view of the locking mechanism illustrating how the plunger is . . .. . :
differential sufficient to extract samples from porcine skin.

syringe plunger increases volume, which lowers internal pressure. This secured and released during operation.
decrease in internal pressure creates an increasing pressure difference * Testthe updated prototype to verify improved performance.

relative to atmospheric pressure, generating suction at the syringe tip. This
pressure difference allows for sample extraction without additional tools.

* Conduct formal design verification and validation to ensure device meets
all requirements.

* Perform usability/ human factors testing to confirm safety and
effectiveness.

* Prepare and submit a 510(k) Premarket Notification to the FDA with all
necessary device documentation.

Pressure vs Volume (mL) in a Syringe (Boyle's Law)
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Figure 5: Operating sequence of the spring-loaded punch biopsy tool. First, the plunger is pressed
to the bottom position to prepare the tool for suction before insertion into the tissue. Next, the
locking mechanism is released while the tool is inside the tissue, allowing the plunger to rise and
create suction to capture the sample. Finally, the plunger is pressed again to release the trapped
sample into a collection vial. */mage generated utilizing Canva Pro Image Generation

e=l@== Syringe Pressure (P2) en@== Atmospheric Pressure (P1) e=f== Pressure Difference (AP)

Figure 3: Boyle's Law Model of 1 mL syringe
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