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● Current vaginal self-swabbing methods contaminate the testing environment

○ Various contamination sources
■ Insertion and swabbing the vaginal canal
■ Transferring the swab to the culture media

○ Contamination causes 67% of women to receive a false positive [1]. 

● Provide a convenient, accessible method of vaginal testing for bacterial vaginosis, yeast 
infections, and sexually transmitted infections

○ 96.6% of women prefer self-sampling in a medical setting over a home-based screening 
because of contamination stress [2]. 

Problem Statement
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Background Information
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Client: Dr. Jean Riquelme

● Family medicine doctor based in Madison 
○ UW Health, Department of Family Medicine 

and Community Health

● Requests a vaginal self-swabbing device that can 
screen for bacterial vaginosis, yeast infections, and 
sexually transmitted infections (STIs)

● Goal is to promote safer, more accurate vaginal 
self-testing

Figure 1: The client, Dr. Jean Riquelme 
[3]



Background Information
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● STIs are under-tested especially in young women

○ Only 27% of sexually experienced females (15-25) reported being 
tested for an STD [4].

○ 32% of adolescents have had at least one STI [5].
○ Long term complications if untreated

■ Increased risk of pelvic inflammatory disease, certain cancers, 
and infertility [6]

● Past semesters’ designs

○ Device to hold the swab to decrease contamination through hands
○ Lock mechanism
○ Cut the swab at the perforated line

■ Not always accurate Figure 2: Spring 2024 Final 
Three Point Bending Design



Product Design Specifications
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Accuracy:
● Leak prevention
● Holding device will be 

durable enough to break 
the swab consistently 

02
Safety: 

04
Budget:

● $250 

05
Patient:

● Increase reliable testing 
accessibility

● User friendly with clear 
instructions 6

03
● All materials will be 

biocompatible and nontoxic
● Toxicology risk assessment 

outlined by ISO-10993-17

Ergonomics:
● Minimal and easily 

handheld
● Designed for one-time 

use
● Clear 5 cm mark on swab

● One prototype 
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Quantity: 



Specific Semester Goals 
INcrease Testing Accuracy 

● By the reduction of the risk of 
cross-contamination and consistent 
swab breakage

rEDUCE RISK OF CONTAMINATION
● Device should limit the swab from 

external surface contact
● Prevention of the transport medium 

from leaking by providing stability 
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Figure 3: Aptima STI self swab and solution medium [7]



Competing Designs
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Figure 4: Hologic multitest swab specimen 
collection kit instructions [7].

● Hologic Aptima 
○ Two components 
○ Inconsistent snapping 
○ Higher potential for 

contamination 



Features: 
● Large base

○ Stability
○ Splash Prevention

● Easy fabrication
○ 3D Printing - PLA

● Low-cost 
○ Approximately 40 g
○ About $2.00

Design 1: Altered Bend Design

9
Figure 5: Altered Bend Design sketch



Features:
● Easy snapping of swab 
● Secure, threaded design 

○ Avoid media leakage
● Simple fabrication 

○ 3D-printing - PLA
● Low-cost

○ Approximately 55 g
○ About $2.75

Design 2: Tilt-and-Break
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Figure 6: “Tilt-and-Break” design sketch.



Features:
● Wide base
● Pinch to break swab
● Easy fabrication

○ 3D Printing - PLA
● Low-cost

○ Approximately 47 g
○ About $2.35

Design 3: The Tunnel
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Figure 7: The Tunnel Design sketch



Design Matrix 1: 
Table Attachment
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Table 1. Design matrix for Table Attachment

1. “Altered-Bend”
a. Difficult fabrication 

2. “Tilt-and-Break”
a. Good leakage prevention
b. High ease of use 
c. Simple fabrication 

3. “The Tunnel”
a. Difficult to use 
b. Low ease of fabrication 
c. Low safety



● Good leakage prevention 
● High ease of use 
● High patient comfort 
● Safe and affordable 
● Relatively easy to fabricate 

Final score: 92/100

Final Design - “Tilt-and-Break”
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Figure 8: The final design sketch



Final Design - “Tilt-and-Break”
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Figure 9: “Tilt-and-Break” mechanism sketch



15

Future 
Work

● Creating SolidWorks models
○ Testing theoretical mechanical strength via 

SolidWorks simulation.
● Testing of the device   

○ Testing accuracy of swab-breaking. 
○ Testing mechanical strength properties of the 

device. 
● Potential patent

○ Meeting with lab managers required. 
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QUESTIONS?


