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Background

>, Central Venous Catheter Guidewire Management Device
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Central Venous Catheter (CVC) Kits are used in emergency medicine to rapidly
deliver fluids and medications to patients in critical care. The catheter is advanced into

the patient’s Jugular vein over the guidewire, using the guidewire as a track.
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Clinical Problem:
When CVC placement fails,
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clinicians face challenges J-shaped
re-inserting the guidewire through Advancer guidewire
the tip of the management device.

The guidewire can become bent or Sheath

slippery from ultrasound gel and
blood, making handling difficult and
delaying the procedure. This can
elevate the risk of patient
complication, extend procedural time
and patient discomfort, and increase
medical waste and healthcare costs.

Figure 1: Teleflex® Marked
Spring-Wire Guide with Arrow
Advancer

- Placement failures account for 20.4% of CVC complications

- Tissue perforation accounts for 23.4% of patient complications.
- Re-insertion is common, minimizing procedural delays is crucial

Objectives

Improve guidewire re-insertion efficiency

Lower reloading times with updated design

Maintain compatibility with current CVC kits and procedures
Ensuring easy one-handed handling of guidewire.

Methods

CAD Design in Finite Element

3D Printing via Terrapin

J-shaped guidewire:

Prevent vessel
perforation

Improves navigation
Better feel resistance
within the vein

Figure 2: Final tip CAD model with snap-clip feature

Results

Average Guidewire Reloading Time Across
Simulated Emergency Conditions
(n =10 trials)
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Incorporate clinician feedback ' Evaluate manufacturing
and assess adoption potential

Clinician Usability Testing
at University of Maryland
Medical Center Trauma

Simulation Lab

o Clinical feedback and testing
under realistic conditions

o Select final design

in clinical settings

Patient Safety

Student Usability Testing
at Leidos Innovation Lab

Minimize tissue trauma

SolidWorks Analysis in Works

o Produce 3 SolidWorks o Advancer in TPU (current
variations of o Validate structural material)
solution integrity o Tip in Resin

o 4 rounds of o Analyze stress m PC (current material)
prototyping concentrations printing unavailable; local

o Iterative process and identify weak costs excessively high

o Integrated points o PC vs Resin
clinician o Improve geometry m High strength, low cost,
feedback selection smooth surface finish,

rapid prototyping

flexibility

o Informal testing to refine

Reloading Time Reduction by
Updated Device (% Saved)
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Ethical Implications

Stakeholders

SCHOOL OF ENGINEERING

Prototyping

Figure 3: CAD drawing of the final design of

Figure 4: Functional CAD assembly of the updated
the Advancer

tip design. (a) Closed tip, (b) tip opens, (c)
guidewire reloaded, (d) tip closed.

Modifications

Tip:
e Split-body design to expose wider advancer opening

e Snap-Clip Mechanism — pull back to open, release

and snap closed

1808 e Thin connector piece

o flexible, intended for limited reuse (<5 times)
e \Wedge-and-cavity feature for precise alignment

Advancer:
e |ncreased re-insertion point diameter from

2 mm to 4.5 mm
o Qriginal geometry maintained

Hardened Gel

Future Work

Analyze marginal utility and pursue
feasibility, cost barriers, and of  partnerships for device development
large-scale production options | and patent submission
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