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1
Shoulder Torque and Range of Motion Device (STROM)
Kristina Harper, Ife Miller, Alex Molchansky Dr. Joseph Sarver

Shoulder Torque and Range of Motion Device (STROM)
I. Miller, K. Harper, A. Molchansky; Advisor: Dr. Joseph Sarver

MEDICAL NEED
Shoulder injuries are common in 

swimmers; the relationships 
between training, stiffness, and 

injury are poorly understood

RESULTS
  

IMPACT
Successfully 
collects angular 
motion within 
135° range

SOLUTION

Design consists of:
● An extendable base to 

meet the heights of 
therapy tables (30-60”)

● Arm piece connected to 
angle and torque sensor

● User interface for 
measurements in < 7min

Internal and external rotation of the arm piece 
can be tracked as angular displacement 

Measuring stiffness is 
not possible, but can 
be calculated using 
measured angular 
rotation and torque. 

Previous device with exposed 
wires (not pool-safe)

Future work
Verification of 
torque sensor    
recordings based       
on calibration     
results required

APPROACH

No current solutions 
 can quantify stiffness for 

pool-side usage 
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135°

-135°

TEAM

2
Stabilizing the Acoustic Output Voltage of Ultrasound 
Wound Healing Device
Sylvia Diep, Lenora Henry, Soumya Iyer, Anisha 
Kakkanatt, Elena Nasto

Dr. Peter A. Lewin

Clinical Need: Chronic Ulcer Care >$14 bn

Stabilizing the Acoustic Output Voltage of Ultrasound Wound Healing Device
Sylvia Diep, Lenora Henry, Soumya Iyer, Anisha Kakkanatt, Elena Nasto, Dr. Peter A. Lewin Ph.D.

Identify Cause of 
Acoustic Output 

Deviation

Environment 
Factors

Circuit & 
Applicator 

Quality

- Low intensity: <100 mW/cm²
- Low frequency: 20-30 kHz

Solution: Operational amplifier with higher 
sink current (200 mA)

Results: Less deviation in acoustic output 

Approach:

Ultrasound Wound Healing Device: 

Requirements: 
- Voltage: 200 + 10% mV
- Frequency: 20-30 + 2.5% kHz
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3
Assistive Communication Technology for Amyotrophic 
Lateral Sclerosis (ALS)
Avi Bash, Jacob Fischer, Kelly McGuigan, Jane Roberts Dr. Joseph SarverAssistive Communication Technology for Amyotrophic Lateral Sclerosis (ALS) 

 Avi Bash, Jacob Fischer, Kelly McGuigan, Jane Roberts; Joseph Sarver, PhD 
 Drexel University School of Biomedical Engineering and Health Systems 

Clinical Need: 
ALS is a progressive neurodegenerative disease that leads 
to loss of voluntary muscle control and requires the use of 
communication assistance such laser pointers, eye gaze 
technology, and iPad Systems to vocalize patient intent. 

Design must include: 
● Standard letter board →
● Safe laser pointer
● Device operated by head motion

Design Requirements: 
ID# Requirement 
1 Head Range of Motion ( <70°  or within ALS limits) 
2 Accuracy of textual & auditory output (100% ) 
3 Timeliness of device use ( 2.3 seconds/character ) 
4 Accuracy in all lighting environments (100%, 10-3000 lux ) 

Solution: 
Our system will be wheelchair mounted and produce a live 

auditory output of the user’s letter selection.  

Approach: 
Our approach is to develop a MATLAB program that will 

utilize a laser pointer camera interface to detect letter 
selections made on a standard communication board.  

Results & Impact: 
Testing results showed successful accuracy and timing. 

Impact: Create an accessible deliverable that caregivers could utilize 
to create their own assistive communication interface for ALS patients. 

TEAM

4
Surgical Guide for Foot and Ankle Subchondroplasty
Patrick Bowlin, Rachel Dichter, Ayesha Patel, 
In Sub So

Dr. Steven Kurtz, Shaun Hanson, 
Michael Esch

Approach: Compatible with existing 
surgery and patients, user friendly, visually 
direct cannula to lesion, and biocompatible 

                            

Advisors: Dr. Steven Kurtz, Shaun Hanson, Michael Esch

Surgical Guide for Foot and Ankle Subchondroplasty 
Team Members: Patrick Bowlin, Rachel Dichter, Ayesha Patel, In Sub So

Medical Need: Human 
error in the process of 
targeting lesions leads to 
extravasation (0.01%) of 
bone substitute material 

Results: Semicircle cross-sectional area 
stress < 65MPa, critical stress of ABS plastic

Frame & lock withstood 55.02N, greater than
force typically experienced during procedure

Objective: Design a single use tool 
to target, aim, and stabilize a 

cannula, minimizing the chance of 
extravasation during SCP.

41.612 MPa Max
37.933 MPa
33.254 MPa
28.575 MPa
23.896 MPa
19.217 MPa
14.538 MPa
9.8591 MPa
5.1801 MPa
0.50108 MPa Min

FEA → 
Compression

Testing

Solution: 

→ 
Cadaver

Lab
→ 

Design 
Drawing
Review

Modular cannula port 
attaches to guide. 

Radiopaque probe 
inserted into incision. 

Hemispherical frames 
maneuvered and locked 
to aim cannula to lesion. 

Drilled to edge, for 5mm 
offset minimizing error Cadaver lab showed improved accuracy by > 20%

Verification Testing:

→ → 
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5
Screening Patients For CRISPR-Cas9 Excision Therapy 
Suitability
Paul Jacobs, Parth S. Patel, Shuo Wang, Thomas Yeckley, 
Valeria Berlfein

Dr. Will Dampier

Clinical Need: A faster way to identify patient HIV 
quasispecies’ long terminal repeat (LTR) regions, so 
that they can receive proper CRISPR-Cas9 treatment. 
Requirements 
● Differentiate 2 HIV quasispecies
● Test at least 3 samples together
● Take less than one week to run
● Accommodate screening for multiple gRNA

sequences.

Solution:

Approach: Results & Impact:

Screening Patients For CRISPR-Cas9 Excision Therapy Suitability
Team 5: Paul Jacobs, Parth S. Patel, Shuo Wang, Thomas Yeckley, Valeria Berlfein, and Dr. Will Dampier

● Custom designed
microarray

● 4,115 out of
32,242 probe
sequences chosen

● representative of
99.9% patients

● Artifacts on microarray hinder
data analysis

● Need to refine hybridization
technique and correct potential
failing factors

● Diagnostic turnover time reduces
from 12 weeks to 1 week,
decreasing patient quasispecies
mutation

TEAM

6
A Microfluidics Device for Production of Stabilized 
Microbubbles for Ultrasound Imaging
Euler Santi, Tianheng Liang Dr. Margaret WheatleyA Microfluidics Device for Production of Stabilized Microbubbles for Ultrasound Imaging 

Euler Santi, Tianheng Liang， Advisor: Dr. Wheatley 
 
 Medical Need 
 

 
 
 
 
 
Requirements: Reproduce and Improve Efficiency 
Size <6µm, Half-life ≥5 minutes, Echogenicity ≥15dB 
 

   
Approach 
 
 
 
 

Result & Imapct 
 
 
 
 
 
 
 

Solution 
 
 
 
 
 

Current method is inefficient: 
 
Surfactant Usage: 10-20%  
Polidispersty Index: 85%  
=100* (STD/AVG) of diameter of 
microbubbles 

Mixed Surfactant 

PBS  

SF6 Gas 

Collection of 
Bubbles 

Verification Tests 

Math Moduling 

B
ui

ld
in

g 
D

ev
ic

e 

4D microfluidics device based on coaxial 
flow of the Surfactant Liquid and PBS 

Liquid flow  
through 4 corners of 
square capillary 

 
Expect Impact: 
Provide a higher resolution benefit in ultrasound imaging 
Contribute to future drug delivery using contrast agent 

Microbubbles produced 
but were verified failed to 
control required size and 
amount of gas contained due 
to the flowing limit 

GAS 
GAS Bubble No Gas 

contained 
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Poroelastic Nanofibrous Composite Material for 
Compressive Energy Dissipation
Sebastian Fernandez, Joseph Grieco, Alexander Lam, 
Thomas Li, Ryan Tabit

Dr. Lin Han

Sebastian Fernandez, Joseph Grieco, Alexander Lam, Thomas Li, Ryan Tabit, Dr. Lin Han,
Biomedical Engineering, Drexel University

Poroelastic Nanofibrous Composite Material for Compressive Energy Dissipation

Background

Approach

Cartilage degradation results in the loss of functional 
mobility as well as decreased energy dissipation.

Clinical Need

Design Rationale
The molecular mechanism of cartilage energy dissipation 
can be reproduced by recreating its molecular structure 

Total Knee Replacements 
recapture the frictional 
performance of cartilage, 
but not the energy 
dissipating properties. 

Design Need
Reproduce energy dissipation properties via the 
same molecular mechanisms found in cartilage

Cartilage is comprised 
of a fibrous scaffold 
(Collagen) packed with 
charged molecules 
(Aggrecan)

An Electrospun
polycaprolactone (PCL) 
matrix infiltrated with 
crosslinked Chondriotin
Sulfate (ChS) molecules.

Recreates the fibrous 
scaffold and charged 
molecule components 
found in natural cartilage

400  400 

PCL PCL + ChS X-link
Results and Future Work

Scaffold imbedded with 
ChS was sliced at the 
center to determine ChS
infiltration. Histology 
indicates successful 
infiltration of ChS (red) 
into the PCL scaffold.

Infiltration methods can now be optimized and material 
can be mechanically tested via nanorheometry to 
determine energy dissipation

Must recreate both of 
these two components

Solution 
Design Overview

TEAM

8
Fixation Device for Achilles Tendon Repair
Taylor Caton, Carly Deusenbery, Raji 
Elangovan, John Lim

Dr. Kara Spiller, Dr. Joseph 
Abboud, Dr. William Warrender

Taylor Caton, Carly Deusenbery, John Lim, Raji Elangovan 
Academic Advisor (Drexel University): Dr. Kara Spiller 
Clinical Advisors (Rothman Institute): Dr. Joseph Abboud, Dr. William Warrender 

● Most frequently ruptured tendon (18 in 
100,000 people) [ref. 1]

CLINICAL NEED:

EXISTING SOLUTION:
Surgical Reconstruction
● High risk for suture tear through
● Re-rupture rate: 5-10% [ref. 2]

APPROACH: RESULTS & IMPACT:

Objective: Produce a fixation device that can maintain 
a minimum gap between tendon ends during the 
healing process while in a walking boot

Addtional optimization of this design could serve as an alternative approach
for Achilles tendon repair in sports medicine & worker’s compensation 

[1] Leppilahti J, Puranen J and Orava S. Acta Orthop Scand. 1996 [2] Holm C, Kjaer M, Eliasson P: Scand J Med Sci Sport.  2015  

Fixation Device for Achilles Tendon Repair

SOLUTION:

Tensile 
Load 
Test

Constant 
Load Test

Cyclic 
Load 
Test

Materials    Fabrication 369N 5mm Gap
Polypropylene 
Polylactic Acid
Polycapro-
lactone
Floss
Suture
Silk Ribbon
Nylon
Low-Density 
Polyethylene
Horse Hair

Failed Test Passed Test

Material Braid Load Failure

Floss
Ribbon

Horse Hair
LDPE Silk

Nylon
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Neonatal Nasal Cannula Fixation Device
Sonali Dadoo, Melissa Mathew, Harsh 
Patel, Parth P. Patel

Dr. Kenneth Barbee, Dr. Vinay 
Nadkarni

Drexel University School of Biomedical Engineering, Science and Health Systems, *Children’s Hospital of Philadelphia (CHOP) 

Approach / RequirementsClinical Need / Existing Solution    
NICU patients swipe at nasal cannulae, which dislodge them 
from the nares and potentially causes symptoms of respiratory 
distress (e.g. tachypnoea and tachycardia), and hence calls for 
device innovation 

Forces: Temporary Failure - 4.59N horizontal,
 2.06N vertical; Permanent Failure - 3.53N vertical
Surface Area: Adhesive portion is less than 9.68 cm2

Fatigue: Withstand more than 300 minutes of simulated fatigue 
to reach 1 mm displacement in vertical direction
Flow: Maintain flow within 1L/min at 54,115,and 158 cmH2O

Solution / Prototype
Clip that feeds cannula through a canal, secures cannula within 
cylindrical cavity, and adheres to skin patch (all units are in mm)

Results / Impact

Neonatal Nasal Cannula Fixation Device
Sonali Dadoo, Harsh Patel, Parth P. Patel, Melissa Mathew, Dr. Kenneth Barbee, Dr. Vinay Nadkarni* 

Current “Gold 
Standard” -

Tender Grips™
Receding securement from swipes and gap in 

securement lead to device failure

- May give nurses more 
time to attend to other 
patient issues
- Could be modified to 
secure other types of 
cannulae
- Applied to other 
populations such as 
geriatric, disabled, and 
discharged patients

TEAM

10
Advanced Medea Tapping Device for 
Characterization of Rhythmic/Auditory Sequences
Rong Chen, Victoria Filipova, Jin Li, 
Michelle Riddle, Carolyn Schafer

Dr. Kurtulus Izzetoglu, Dr. Caterina 
Piazza, Dr. Ambra CesareoAdvanced Medea Tapping Device for Characterization of Rhythmic/Auditory Sequences

Clinical Need
Dyslexia affects between 5-10% of U.S. children. 
Lack of an affordable, comprehensive assessment 
tool to for the screening, diagnosis, and training for 
dyslexia in children. 

Solution

Approach Results & Impact

Analysis of the rhythmic imitation ability: Example: 
better performance compared to baseline 
assessment - decrease in dyslexia symptoms 

Impact:  An assessment tool 
to measure the progression 
of dyslexia in children and as 
an evaluation of  the 
effectiveness of dyslexia 
treatment.

Objective: to advance existing 
Medea tapping prototype into 
an assessment tool for the 
targeted pediatric population  

Rhythm imitation 
dyslexia analysis  
was developed 
by Eugenio 
Medea Clinic in 
Italy.

Final prototype developed 
with wireless capabilities 
and housing. 

Limited resolution 
of the sensor 
resulting from the 
sensor’s low 
quality.
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A Quantitative Platform for the Clinical Assessment 
of Biomarker Concentration
Matthew Buonanno, Nile Delso, Austin 
Hoffman, Kieran O’Donnell

Dr. Kara Spiller, Dr. Wan Shih

Clinical Need Solution

Approach Results & Impact

A Quantitative Platform for the Clinical 
Assessment of Biomarker Concentration
Members:  Matthew Buonanno, Nile Delso, Austin Hoffman, Kieran O’Donnell
Advisors:  Kara Spiller, PhD. Wan Shih, PhD.

15% of diabetic patients will contract foot ulcers [1]

→ 15-27% will require lower limb amputation
→ Associated treatment costs upwards of $50K 

Treatment Options:

Dressings
Compression stockings
Topical Antibacterial Creams
Hydrogel TreatmentsPer CDC

Confirm flow time within 
clinical restraints (<30 min)

Create housing for NC strip to 
meet size requirements

Establish model correlating 
distance flowed on NC 

dependent on analyte  conc.

Establish primary biomolecule 
binding to nitrocellulose (NC)

Bind visual labeling conjugate 
to secondary biomolecule

*

Affinity based GNP 
binding

2o anti-CCL19 
polyclonal antibodies 
have affinity for multiple 
epitopes, permitting 
“sandwich” binding

1o anti-CCL19 
monoclonal antibodies 
have strong affinity for 
one specific epitope on 
biomarker

Conjugated 1o-GNP 
complex generates a red 
visual marker

1. Application port for 
consistent testing

2. Visualization window to 
measure binding distance

3. Wick port to press against 
test strip

Supported concentration-distance aspect of design

Developed significant portions of the intended design

Project requires more optimization time/material costs

HABA-avidin and biotin colorimetric 
reaction used as surrogate for 

GNP-based correlation

1

2

3

Device Housing

TEAM

13
Dielectric Barrier Discharge Plasma Treatment of 3D 
Printed Polylactic Acid (PLA)
Spencer Bass, Calan Farley, Forrest Lang, 
Shane McCredle, Dan Schoenborn

Dr. Greg Fridman, Dr. Michael 
Frohbergh, Dr. Judd Day

Unmet Need:
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Astronaut Hibernation Monitor
Marina Digregorio, Lananh Ho, Shreya 
Rane, Kajal Jhonsa, Cindy Nguyen

Dr. Marek Swoboda, Dr. Kambiz 
Pourrezaei, Dr. K. Drew

TEAM

15
Advanced Hypercapnia System for Ambulatory 
Assessment of Cerebrovascular Reactivity (CVR)
Rachel Ackerman, Mohammad Bilash Hossain, 
My Duyen Le, Jennifer Uzokwe, William 
Washington

Dr. Ramon Diaz-Arrastia, 
Dr. Michael Sangobowale, 
Dr. Kurtulus Izzetoglu

Medical Need: Portable way 
to induce hypercapnia to 
assess cerebrovascular 
injury using Cerebrovascular 
Reactivity (CVR) 
Design Need: Automated 
device that can simplify 
hypercapnia administration 
and increase portability  

Solution:    
 
 
 
 
 
 

Approach:  
 
 
Expired air consists of roughly 5% CO2. By capturing and 
administering it, we can control patient’s CO2 intake to: 
●  Increase patient EtCO2 10 ± 2 mmHg from 

baseline  
●  Maintain hypercapnia for 30 ± 5 seconds 
●  Return to baseline levels of EtCO2 

Results and Impacts: 
 

Advanced Hypercapnia System for Ambulatory Assessment of Cerebrovascular Reactivity (CVR) 
Rachel Ackerman, Mohammad Bilash Hossain, My Duyen Le, Jennifer Uzokwe, William Washington,  Dr. Ramon Diaz-Arrastia, Dr. 

Michael Sangobowale, Dr. Kurtulus Izzetoglu 

The device will make it easier for users to 
administer hypercapnia 
 

Current Standard:  
Douglas Bag Method 

●  CO2 sensor 
measures EtCO2 

●  Controller runs 
algorithm 

●  Valve directs air flow 
●  System can perform 

Hypercapnia 
Challenge 
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Electromyography Upper Extremity Prosthetic
Talvon Brown, Andrew Kulasegram, Andrea 
Martinez, Saumik Routh, Jesse Rush

Dr. Sri BalasubramanianElectromyography Upper Extremity Prosthetic 
Team 16: Andrea Martinez. Saumik Routh, Jesse Rush, Talvon Brown, Andrew Kulasegram 
Advisor: Dr. Balasubramanian  
Instructor: Dr. Marek Swoboda 

CLINICAL NEED 

No transhumeral prosthetic arm can achieve 
simultaneous degrees of freedom (DOF) with bio-
signal control without Targeted Muscle Reinnervation 
(TMR) 

APPROACH  

Design a transhumeral EMG prosthetic limb that 
uses signal from controllable muscles to produces 
two simultaneous motions  

SOLUTION  

RESULTS 

Removes TMR 
surgery. More 
realistic functions 
to a human by 
creating 
simultaneous 
movements. 

IMPACT 

TEAM

17
Uterine Simulator Model for Training in Manual 
Vacuum Aspiration
Melissa Cirillo, Zoe Greenhall, Feyone La, 
Jacqueline Park

Dr. Elizabeth Datner, Dr. Michele 
Marcolongo

SOLUTIONCLINICAL NEED

APPROACH RESULTS 

Manual vacuum 
aspiration (MVA) is 
quicker, safer, and more 
comfortable than other 
available treatments for 
first term miscarriage

Unlike current training models, this design includes:

UTERINE SIMULATOR MODEL FOR TRAINING IN MANUAL VACUUM ASPIRATION
Melissa Cirillo, Zoe Greenhall, Feyone La, Jacqueline Park, Elizabeth Datner, MD, FACEP, Michele Marcolongo, PhD

Current MVA training methods are inadequate

Front

Side Main features:

Uterus: Internal 
texture

Cervix: Dilatable

Vagina: Flexible, 
fixed speculum

Replaceable 
uterine contents

Viscosity of 
simulated clotted 
blood = ± 15% of 

tested values

Replaceable 
uterine contents

Dilatable cervix & 
local anesthetic 

training

Cervix 
recovery time 

> 3 min

Uterine wall with 
accurate haptic 

feedback

Texture

Stiffness:  
586-1207 kPa

Recovery time of 
cervix prototypes: 
62.4 ± 12 s

MAIN IMPACT

Increase in medical 
personnel able to perform 
MVA will benefit patients
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Social Communication Over Brain-Computer 
Interface
Dylan Davis, Gabe Cas, Haneul Kim, 
Ian Bilofsky

Dr. Jaimie DoughertyCommunication	Over	Brain-Computer	Interface	
Team	18:	Dylan	Davis,	Gabe	Cas,	Haneul	Kim,	Ian	Bilofsky		
Advisor:	Dr.	Jaimie	Dougherty	

Approach:	

Solution:	Medical	Need:	Pseudocoma/Locked-In	Syndrome	(LIS)	
•  Unable	to	communicate	as	LIS	patients	are	unable	to	produce	any	

musculoskeletal	movements	
•  No	form	of	social	communication	leads	to	detraction	from	health,	

treatment	prognosis,	and	overall	quality	of	life	
•  Current	solutions	for	restoring	linguistic	communication	are	slow	

and	inefficient	lead	to	stress/frustration	

Objective:	
Design	and	provide	platform/environment	which	would	allow	patient	
to	interact	with	caregiver	in	order	to	fulfill	social	communication	need	

•  Cooperative	videos	games	can	
provide	pro-social	interaction	

	

•  Patient	can	use	brain-computer	
interface	(BCI)	to	control	video	
game	using	EEG	

•  Steady-state	visual	evoked	
potential	(SSVEP)	for	control	
options	by	recognizing	frequency	

#	 Requirement	 Subject	Ex.	

1	 TPR>50%	 76%	

2	 115ms-690ms	 198	ms	

3	 Score	≥	2	 2.29	

Results	

Impact	
SSVEP	targeted	control	paradigms	promising	for	pro-social	
communication	focus	BCI	applications	

ACTION	

1.  True-Positive	Rate	(TPR):	
Accuracy	in	identifying	user’s	
intent	in	gameplay	

2.  Real-Time	Classification	
(Identifying	user’s	intent)	

3.  Social	Presence	in	Gaming	
Questionnaire	(Scale:	0-4)	

TEAM

19
Determining Sacral Tissue Thickness Using 
Piezoelectric Finger (PEF) Technology
Krishna Dhanani, Erin Dierkes, Andrea Fodera, 
Mayank Gandhi, Thao Nguyen

Dr. Wan Shih, Dr. Peter 
Lewin, Dr. Michael 
WeingartenDetermining Sacral Tissue Thickness Using Piezoelectric Finger (PEF) Technology

Team 19: Krishna Dhanani, Erin Dierkes, Andrea Fodera, Mayank Gandhi, Thao Nguyen 
Advisors: Dr. Wan Shih, Dr. Wei-Heng Shih, Dr. Mike Neidrauer, Dr. Peter Lewin, Dr. Michael Weingarten; Mentors: Pawan Rao and Manoj 

Kumar

Clinical Need Solution

Results & Impact
Result: The device can indeed determine model 
sacrum thickness

Need: Deep tissue injuries (DTI) affect over 
2.5million people per year, 95% in lower body 
Problem: Need to know sacral tissue 
thickness in order to detect DTI
Solution: Use Piezoelectric Finger (PEF) 
technology to determine tissue thickness
Objective: Measure sacral tissue thickness using 
a set of different sized PEF probes

4mm 6mm

Testing with 2mm probe
Probe in protective 
handheld housing

2mm

Approach
PEF probes of different widths have different 
depth sensitivities.

Impact: Result of sacrum thickness measurement will 
finalize the design of DTI detector to help detect DTI 
early

Sacrum

Bone

Probe

Depth 
Sensitivity
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Modernized Universal Eating Monitor (UEM)
Henry Tse, Khang Vu, Cory Zheng Dr. Hasan Ayaz

Modernized Universal Eating Monitor	
Henry Tse, Khang Vu, Cory Zheng; Dr. Hasan Ayaz, Ph. D. 

Solution: 

Approach:  

Unmet Needs of Eating Monitors:
§ A plate or bowl sits on top of the

UEM, and it records the change in
weight of the meal over time

§ Used by nutritional researches
§ Current solutions aren't able to

record the weigh continuously and
record the spatial distribution of
weight

FX1901	
FX1901	
FX1901	

HX711	
HX711	
HX711	

ARDUINO	

Objective: 
• Create a modernized UEM that records weight non-intrusively,

continuously over time, and records spatial distribution

Result:		Requirements 
• A minimum sensor number of 2
• Temporal resolution of 1 second
• Sensor will be required to handle 30-300 grams

Step 1: Find Sensor - FX1901 Load Cell Sensor 

Step 2: Find ADC - HX711 

Step 3: Establish recording instrument - Arduino Uno 

Step 4: Design a pad 

• Triangular pad that sits atop 3 FX1901 sensors
• Nubs at each corner of pad directly contacts sensors
• Bowl or plate sits on top of pad

• The	results	are	able	to
show	that	the	design
was	capable	of
accurately	measuring	up
to	300g

• There	was	only	a	±	1g
difference	between	the
total	average	weight
and	expected	weight

TEAM

21
Drop Foot Assistive Device for Flat Foot Squat in Low 
Income Countries
Claudia Duguay, Mary Hayles, 
Komal Mehta, Andrew Wilson

Dr. Fred Allen, Dr. Sri Balasubramanian, 
Dr. Adrian Shieh, Dr. Wan Shih, Dr. 
Shannon Márquez, and Mr. Idris Robinson

Drop Foot

Drop Foot Assistive Device for Flat Foot Squat in Low Income Countries
C. Duguay1, M. Hayles1, K. Mehta1, A. Wilson1

Drexel University, Philadelphia, PA, 1School of Biomedical Engineering, 2Dornsife School of Public Health

Results & Impact

Unmet Need Solution
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Approach &  Requirements

Goal: translate
device to local
materials found
in low income
countries

Advantages
• Return to daily activities
• Inclusion/Independence

• ↓ Cultural Stigma
Disadvantage

Theft

User is stable in squat

•Nerve damage that affects
tibialis anterior

•Tibialis anterior needed to squat
•Unstable user falls forward
No Current Solutions

`

75% of the World 
Population Utilizes Flat 

Foot Squats

Bamboo Peg

Adjustable Hinge 
Leg Straps

Shell`

`

Rubber Foot`

R1 θ = 49 ± 2°

R2
Fpeg < Fcritical

36 N < 3600 N

R3 1.2 adjustments 
per minute

Stable
Squat

θ=47±5° MA= 8.53 Nm

Time (s)

E
M

G
 (m

V
)

<7.6
Adjustments
per minute
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Doppler Ultrasound for Frequent Carotid Artery 
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Unmet Need

Clinical Need
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Non-Antibiotic Antimicrobial Coating for Urinary Catheters

Kathryn Howarth1, Kanishka Patel1, Chaitali Vyas1, Dr. Wan Y. Shih1 and Dr. Wei-Heng Shih2

CAUTI occur due to bacterial growth along the catheter

If untreated: Acute Kidney Injury, Death

Total health care burden: $830 million /
year Current Solutions are expensive, 
uncomfortable, antibiotic resistance

1School of Biomedical Engineering, 2Department of Materials Science and Engineering 

CLINICAL NEED SOLUTION 
To modify the surface of MCM (hydrophobic silicone) through 
the use of an amphiphilic copolymer coating to allow for the 

successful binding of hydrophilic quantum dots

APPROACH

QDs demonstrate antimicrobial effects without bacterial 
resistance development. Adhering QDs to model catheter 
material (MCM) requires surface modification via an 
amphiphilic co-polymer.

Synthesize 
PVAc/

PMVE-MA 
polymer

Synthesize 
CdS MPA -
capped QD

Attach to 
MCM 

(electrostatic 
interaction)

Attach QD 
to polymer 
with amine 
bifunctional 

linker 
(EDC-NHS 
reaction)

Bacterial 
testing for 

efficacy

RESULTS & IMPACT

Testing the coating solution against a 1:40k dilution of K12 E. 
coli meets the design criteria of at least 50% bacteria growth 

reduction after a 24 hour incubation period.

97.4% 
Reduction

Kanishka
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