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Project Overview

● Acute Compartment Syndrome (ACS) is a difficult-to-diagnose condition that can 

result in muscle ischemia and death if not properly addressed [1]
○ False-positive treatment (fasciotomy) is debilitating as well

● Our client, Dr. Doro, is an orthopedic surgeon from UW Health who has acquired 

funding to combat false positive diagnosis through instrumentation-driven diagnostics

● Solution: pH probe

● Must record 48 hrs of pH measurements

● Must be detachable/replaceable

● Must  fit through 16 gauge needle

Figure 1:  Cross section of leg compartments [2]



Global Impact

● Due to the low frequency of ACS cases (<8 per 100,000 people), no real diagnostic 

standard [3]

● Existing diagnostic methods inaccurate (35% false positive rate) and expensive ($1000s 

per unit) [4]

● False-positive diagnosis results in fasciotomy
○ Extremely invasive
○ Debilitating
○ Expensive
○ No point!

Figure 2: Beginning fasciotomy procedure [5]



Final Prototype
● 127 μm Pt-Ir wire coated in IrOx

● 127 μm Ag Wire coated in AgCl

● 2 Carbon Micro Tubes to prevent wires 

from contacting each other

● 16 gauge steel needle.

Figure 3: Final Prototype for needle based 2 electrode 
design

Figure 5: Reaction between Hydronium and IrOx Layer[6]Figure 4: Final device appearance



Testing Results

Drift Testing 1-hr:

● Electrode submerged in pH 7 solution with ISFET

● Voltage measured with DMM every 10 minutes

● Drift virtually nonexistent

● Proof of concept

Drift Testing 48-hr:

● Electrode submerged in pH 7 solution with ISFET

● Voltage measured with Arduino every 5 minutes

● Recorded in a text file

● Automation failure prior to full 48-hour testing

● 18-hour full depletion mark  →  22nd  hour in 

solution



Fabrication Timeline

February 1st

IrOx 
electrodeposition 
solution mixing

  

February 7th

Electrodeposition 
of IrOx electrode

  

February 21st

Fit the electrodes 
inside the carbon 
micro tube

  

February 26th

Fit the apparatus 
inside the needle

  



Evaluation Timeline

February 14th

IrOx Testing

Drift test to determine 
accuracy over time

  

March 13th

Cadaver testing

Test device in pig 
cadaver, determine 
efficacy

  

April 3rd

Live animal testing

Test device in induced 
ACS in pigs, determine 
false positive rate

  

Layered Ag/AgCl 
Testing

Re-do drift test with 
layered Ag/AgCl 
reference and 
determine accuracy 
over time

  



Preliminary Testing

● 48-hour drift Test
○ Tests the clinical scenario of using for up to 48 hour patient monitoring
○ Compare the following pH sensitive devices

■ Control with glass bulb pH probe
■ ISFET with Ag/AgCl reference electrode
■ IrOx with Ag/AgCl reference electrode

○ Hypothesis: ISFET will maintain voltage for longer due to flaking from IrOx

● Cadaver Testing
○ Preliminary testing for its efficacy in muscle compartments
○ Test in a semi solid substrate



Animal Testing in Porcine Model

● Compare pH readings from pigs with/without compartment syndrome.
○ Test ISFET with Ag/AgCl, and IrOx with Ag/AgCl
○ Test for

■ Significant difference.
■ False-positive
■ False -negative
■ Area under ROC curve

● Hypothesis
○ Significant difference will exist between control and subjects with ACS
○ No significant difference between ISFET with Ag/Agcl and IrOx with Ag/AgCl.
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