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Speaker: Allie DePuydt

Client Description

e Reshma, Emmanuel, ZiONay, and Ashley
o Group of pharmacy students at the
UW-Madison School of Pharmacy.
e Client proposed idea to ShaRx Tank
o UW-Madison School of Pharmacy’'s annual
entrepreneurship competition where PharmD
students pitch innovative, market-ready

solutions to real-world healthcare problems to a

panel of alumni judges
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Background

Speaker: Allie DePuydt

|UDs are among the most effective What to Expect During an IUD Insertion
contraceptive options, proving 1.
|Ong_1-erm prO-I-eC-I-lon WI-I-hou-I- bimanual pelvic exam cervix is cleaned and

and determines
position of uterus

requiring ongoing user action after
placement [2].
Current IUD placement involves:
o  Visualize cervix with speculum
o  Stabilize cervix with tenaculum
o Uterine sound measures depth
uterus
o Insertion of the IUD

Doctor performs Vagina is opened and Doctor uses a device called IUD is pushed into place,
a “sound” to measure
length and direction of

cervical canal and uterus

instruments are removed,
and doctor cuts ends of
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Problem Statement

e Among 252 adolescents without prior IUD experience, 25% reported disinterest in [UD
placement due to fear of pain [4].

e Pain, anxiety, cervical manipulation with a tenaculum, uterine sounding, and variability
in clinician technique can contribute to negative insertion experiences.

e The client requests a way to reduce anxiety and pain associated with the IUD insertion
procedure

e This project aims to improve the insertion portion of the procedure, reduce avoidable

discomfort, and make a highly effective, low-maintenance contraceptive option less

infimidating for patients.
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E—————————————
Competing Designs / Current Method > ="

e Traditional IUD Insertion

o Speculum, tenaculum, uterine sound, then
insertion of IUD device

e Carevix® suctioning cervical stabilizer
o Half-moon around cervical os
e Bioceptive® Cervical Suction Retractor Wand

o Twisting mechanism secures to ectocervix

o Channel for inserter

e LidoSound

o Dispenses Lidocaine through holes at distal Figure 4:1UD Insertion Steps [3]
end of uterine sound
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Product Design Specification

e Distal outer diameter: <4 mm
e Operable using <2 hands
o Handpiece weight: <1.0 kg IEC 60601-1
e Place lUD <20 mm from the uterine fundus 21 CFR 884.5360
o 295% success rate
e Withstand =100 autoclave cycles at 121-134°C ISO 17665-1
e <5 minute procedure time
o The cervical stabilization must be held for =3 minutes
e Redesign painful steps in the IUD insertion procedure ISO 10993-1
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Design 1: CerviPump

Components:

e Ribbed handle

® Telescoping slightly curved
tip with pressure sensor

e Indicator light, depth slider,
lUD deployment slider

e FElectric vacuum pump with
binary on/off switch

Speaker: Kendra Ohde

CerviPump
Side view, round tip with 30° curve

Telescopic IUD tube, @ 4 mm
extends up to 15 cm 20 em

F i

Suction tube, @ 2 mm

. ) 6 cm

IUD slider, 1.5 cm

Round tip, sensor @ 1 mm

Indicator light, 0.5 cm

Sounding slider, 1.5 cm

ON / OFF

(®

Mechanical pump
binary ON / OFF switch

Concept illustration, not to scale; tip enlarged

Figure 5: CerviPump Design Drawing generated with Claude [6]
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Design 2: Soundless Suction Assist

Components:
e Medical grade silicone suction
head
e Hand pump

e Used alongside existing IUD

inserter

Silicone cup above os, @ ~30 mm

Thin tube, ~20 cm

Pressure indicator

| | I 7 cm
Hand pump, ABS or PLA

IUD inserter, passes through os ~10 cm

Cervical os

Vacuum release button

Not to scale
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Figure 6: Soundless Suction Assist Design Drawing [7]
Rendered by Claude Al
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Design 3: Articusound

Components:
e Double silicone suction ring
e Syringe-Style vacuum with
a twist-lock mechanism
e Rotatable uterine sounding
component
e Transparent guide tube to

view depth
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TIP CURVE: P/N/A ADVANCE SOUND

/
\Handle length: 115 mm

LOCK AFTER FUNDAL STOP

Guide-section length: 105 mm

ADVANcs\siD hﬂ r

Handle \
width:
38 mm ‘ .

\023a6789cm
e

TRANSPARENT GUIDE TUBE

Vacuum-collar @ 22 mm

SILICONE FLEXURE
(msm. END)

OFF-THE-SHELF PARTS

(maximum housing
:s:"m“.m n?;(ube e (0-9 cm)
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X ﬁ 123 4"
\ RELEASE VACUUM Al
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NONCLINICAL PHANTOM-TESTING PROTOTYPE — CONCEPT ONLY.

8 9em o

+ 3D PRINTED COLLAR

« SILICONE TUBING LOOPS
« CLEAR GUIDE TUBE

+ 10 mL SYRINGE

« FISHING LINE (2 COLORS)

y S | + SCREWS / FASTENERS
« MOCK IUD SURROGATE

g

Figure 7: Articusound Design Drawing [8]. Rendered by Perplexity
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Design Matrix

Criteria Weight | CerviPump Soundless Suction Articusound
Assist
Safety 25 3/5 15 3/5 15 4/5 20
Universality |20 3/5 12 2/5 8 5/5 20
Ease of Use |20 4/5 16 5/5 20 3/5 12
Feasibility 15 3/5 9 5/5 15 2/5 6
Cost 10 3/5 6 4/5 8 5/5 10
Originality |10 4/5 8 3/5 6 4/5 8
Total 100 66 72 76
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Final Design Selection

Locking slider
Fixed stop shoulder

Sliding IUD deploy through

the sounding tube

Articulation

Thumb Wheel
Advances Sound

Handle
PLA/ABS =

Custom
Moulded Articulating
Transparent Guide Silicone Sound
Tube Speculum Blades Suction Cup z=4mm

£=105mm (for reference) @ =25 mm Ejector

Dial Eject IUD
| Button

Flange IUD

150
mm

\
QX& Locking

Syringe
20 mL

Ergonomic
_Grip Handle

/ Suctioning Tube
C_Clip {£=280 mm

Luelr Lock
Adaptor
2 =3.2mm

o
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Figure 8: Drawing of Articusound, Our Winning Final
Design
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Testing

e Pass/Fail Tests

o  Suction Component

o Successful adjustability of the sounding
o Deployment of IUD

e Suction Component ~
o Measure pressure values

\’v/

e Cervical model, pressure gage, IUD —-—

o Consistency of suction

Figure 9: Testing IUD Insertion Model [9]
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Future Work

Interchangeable suction cups

Determine feasibility of micro/nano

cameras and autoclavability

Factor in IUD types

Integrate topical pain relief (i.e

Figure 11: Micro Camera [12]
lidocaine)

Address pC“n due 1'0 Speculum Flgure 10: Different Types of IUDs [10]
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