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Medical Motivation

Vaginal stenosis is the narrowing and shortening of the vaginal
canal. It is a common side effect of radiation treatment for cervical
cancer. This condition impairs quality of life and limits
post-treatment clinical examinations. The current standard of
care for vaginal stenosis uses rigid dilators to expand the damaged
tissue, but this approach suffers from low treatment adherence.

Our research group proposes a novel inflatable dilator device that

provides personalized and comfortable dilator therapy with progress

monitoring, creating a pain-free and effective dilator treatment.
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Material Characterization

Test
stand

Stress-Elongation Plot and MR Fitting of Silicone

0.45 —— ————— Material study of dilator silicone
04 Ni:onc)'-Ri\'lin Fit .
. elastic property
| Mooney- . . L .
_ 03 Rivlin Fit i e High strain uniaxial tensile
o
= 0.25 ~ :
2 \ testing (100%+)
g 02 .
B o Experimental | @ Digital image correlation
Data
o | @ Mooney-Rivlin material fitting
0.05 ]
N7« N N N S S B B o (C1=0.26 MPa, C2 =0.009
1 1.2 1.4 1.6 1.8 2 2.2 2.4 2.6

Elongation M Pa)

Yu Ming Li, Po-Han Chen, Karcher Morris, PhD,

*Moores Cancer Center, ** Center for Memory and Recording Research

Dilator Design and
Manufacturing

3D Model 3D Printer

Prototype Development

ﬂ ﬁ
[
Silicone Molding Silicone Dilator

}
/\'

Biocompatible silicone balloon dilator

with rigid inner rod.
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e Conforms to patient’s anatomy
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patient comfort
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A clinical desktop treatment and monitoring system was made for
pre-programmed treatment and pressure monitoring

e Safety pressure and temperature sensors

e PID controlled dilation sessions

e [reatment progress tracking

Inflation Simulation and
Analysis

4 Different Silicone Dilator Thicknesses
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4 Different Silicone Dilator Thickness
Area Pressure Plot

W
(5}

Dilator thickness 2mm
Dilator thickness 2.5mm | |
Dilator thickness 3mm %
Dilator thickness 3.5mm Black "%\
71;_;3‘1‘,\

L %

W
o
T

Peristaltic

N
o

. 3.5mm .
2mm e L 3mm \ Vaginag

L\ ’
\‘\v\. e
- — “}x P sAd -

s - P > =

Dilatg , 1 s/ ) i

g “ | ‘/4 ™ . \‘.‘ .
° {4 5 o X " E S N

Side {75 \ g .
5 - = \ = ; ' Syringe

Camera L ¥ e g <
\ - : o N s = ..

\Y \ \a e ¥ \ N
8 2 ! = O3 ,ft K o . 4 o8
. ; RN o o v - ; ¥
. 2 . \ N \ %, / N £ ‘;

A LY \ W - Y - *
o \ R N\ \ ’ \ v
» ; - 4 o
» ° L4 % J\ * . - .
Py ikl ol S,

Arca(cmz)
- N
(&) o

-
o

(&4}
T

Pressure Micro-
Sensor controller

o

0 50 100 150 200 250 300 350 400 450
Pressure(mmHg)

e FEA inflation simulation and experimental confirmations

e Findings used to inform PID pressure control

Future work

To further increasing patient adherence
to treatment and increasing efficacy, the

Talke Lab is developing a soft robotic

iInspired multi-chamber dilator that can
perform area targeted dilation. Ex-Vivo

and animal will be conducted for
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diagnostic viability of pressure monitor
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