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Problem Statement

e >4000choking deaths peryear [1]
o Caused by foreign bodies or trauma
e Treatment: Heimlich Maneuver [2]
o CPR once patient is unconscious
o No other treatments until EMS arrives
o No devices accessible to general public
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Background Material

e Cricothyroid membrane between the thyroid and
cricoid cartilages [3]

e Cricothyroidotomy establishes emergency airway

Involves incision through cricothyroid membrane [4]

e Typical kits have multiple instruments
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Competition

RUSCH QuickTrach Cricothyrotomy Kit Quick Fix Adult Cric Kit

Fig. 3: RUSCH kit assembled [6]

Fig. 4: Cric Kit contents [7]
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Patent Constraints

US4438768A: Emergency Cricothyroidotomy Instrument
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Fig. 5, 6: Emergency Cricothyroidotomy Instrument assembled from a
lateral view and superior view
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US4677978A: Emergency cricothyrotomy
system and cricothyrotomy kit
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Fig. 7, 8: Emergency kit assembled and layed out
highlighting every part included



Product Design Specifications

Crafted from non-ferrous materials
Exchange 500 mL of air every 3 seconds
Single use

Small, light, and simple to use

[10]
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Design Alternatives Considered

Fig. 10: Hole Puncher Design Fsign

Megan Fig. 9: Lancet design .



Lancet Design

Operates with
mechanism of a lancet
Outside shell, sharp

beveled edge, inner
sliding tube

Safe, easy to use, and
approachable

Hard to manufacture

Figure 12: Lancet Design
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Figure 13: Hole Puncher Design

Hole Puncher Design

Client’s initial prototype
Sharp beveled edge
Attaches to BVM
Flange prevents injury
Simple, portable,
cost-effective
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Figure 14: Captain Hook Design

Captain Hook Design

e [teration on Hole Puncher: bevel,
BVM, flange

e Ergonomics and device usage

e Curve follows angle
of placement

e More intuitive operation
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Design Matrix
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Criteria Weight | Design 1: Design 2: Design 3:
The Lancet The Hole Puncher Captain Hook
Ease of Use 25 5/5 (25) 4/5 (20) 3/5 (20)
Portability 25 4/5 (20) 5/5 (25) 3/5 (15)
Cost 20 2/5 (8) 5/5 (20) 4/5 (16)
Ease of Fabrication 15 3/5 (9) 5/5 (15) 4/5 (12)
Ergonomics 10 5/5 (10) 3/5 (6) 4/5 (8)
Safety 5 5/5 (5) 3/5 (3) 2/5 (2)
Total: 100 77 89 73
Annika
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Future Work

3D print or mold
Porcine testing

EMS feedback

Annika [10]
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Questions?

Thanks for listening!
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