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- The Sleeping Bag
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Problem Statement

e Pediatric Anesthesiologist, AFCH
e MRI Compatible Warming System
e Unable to Thermoregulate

® C(Current Devices and Economic Barriers
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Background

e Heat loss

e C(Cardinal Health
warming pad: loses heat
too fast

e Plastic Bag: not actzvely
heated

e Bair Hugger
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Product Design Specifications Summary

8’ Head Shield

e MRI compatibility

e Maintain temp of 36.5°C
+/- 0.5°C

e (Cannot increase surrounding
temp over 22.0°C

e Allow insertion for
accessory tubing

e Sterile/disposable
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(44 2
The Tent PVC Pipe Skeleton

Cardinal Health
Warming Pad

Hole for BP and
ET Tubes

/V
Cardinal Health

Warmer Base
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Visible Plastic Sheet -
Low Density Polyethylene

. N~ Twist Off Vents
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Zipper Mechanism
<
Open Flap / Door



“The Glamper”

Detachable Top Lid

Bair Hugger Heating Unit \ e
*not in MRI room = '
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Compatible L
Tubing ., ’
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Clipping Mechanism

Anesthetic Lines

Transportable Base
Visible Hard Plastic - Polycarbonate
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“The Sleeping Bag” ’Comic?“Ears”

Hole and Overlaying Hood

el

Cardinal Health Thermochromic

Warmering Pad Fabric Inserts for Cardinal Health

Warmer Pad

Velcro Securing
<4— Mechanism

Open View
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eS i n a tr i X The Tent The Glamper The Sleeping Bag
Design Ma
Safety (20) 3/5 12 5/5
Effectiveness (20) 2/5 8 5/5
Precision (15) 1/5 3 5/5
Sterility (15) 4/5 12 3/5
Assembly Time (10) 2/5 4 2/5 4 3/5 6
Aesthetics (10) 3/5 6 3/5 6 5/5 -
Ease of Manufacturing (5) 5/5 5 1/5 1 3/5 3
Cost (5) 5/5 5 2/5 2 3/5 3
Total (100) 55 77 81
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Future Work

e Research materials
e Finalize design
e Prototyping and testing
o Fabrication and testing protocol
o Evaluation of cardinal health warming pad
e Fabricate and present final prototype
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Potential Pitfalls

e Temperature specifications (36.5°C £0.5°C)
e Fabrication
e Testing
o MRI expenses
o Having accurate results without a test subject

ﬁ)(‘\ DEPARTMENT OF
\gWg/ Biomedical Engineering
{\“j UNIVERSITY OF WISCONSIN-MADISON




Acknowledgements

Dr. Puccinelli, Advisor Dr. Peter M Popic, Client

ﬂ~‘§"\

: 0\ DEPARTMENT OF

§j Biomedical Engineering

UNIVERSITY OF WISCONSIN-MADISON



References

[1] A. Kurz and M. Tryba, “Safe patient warming,” Warming is Important | Bair Hugger Safe Patient Warming. [Online]. Available:
http://safepatientwarming.com/spw/warmingisimportant/index.html. [Accessed: 11-Sep-2018].

[2] “Cardinal Health's Product Information website,” mycardinalmsds.com. [Online]. Available: http://mycardinalmsds.com/Main. [Accessed: 05-Oct-2018].
[3] “den32.JPG,” Rick Wilking Photography. [Online]. Available: https:/rickwilking.photoshelter.com/image/I0000Fz4rRn1H5wU. [Accessed: 05-Oct-2018].

[4] L. Witt, N. Dennhardt, C. Eich, T. Mader, T. Fischer, A. Brauer, and R. Stimpelmann, “Prevention of intraoperative hypothermia in neonates and infants: results
of a prospective multicenter observational study with a new forced-air warming system with increased warm air flow,” Pediatric Anesthesia, vol. 23, no. 6, pp.
469-474, Sep. 2013.

[STN. S. Mandel, J. L. Ramdial, and E. N. Marcus, “A second-degree burn after MRI,” Cleveland Clinic Journal of Medicine, vol. 84, no. 5, pp. 348349, Jan.
2017.

[6] Radiological Society of North America, RSNA, and American College of Radiology, “Children's Pediatric Magnetic Resonance Imaging (MRI),”
RadiologyInfo.org. [Online]. Available: https://www.radiologyinfo.org/en/info.cfm?pg=pediatric-mri. [Accessed: 05-Oct-2018].

[7] T. Bergstrom, “The science behind patient warming and the benefits of normothermia,” Infection Prevention News, 03-Sep-2015. [Online]. Available:
http://infection-prevention-news.3m.com/the-science-behind-patient-warming-and-the-benefits-of-normothermia/. [Accessed: 11-Sep-2018].

[8] “3M Bair Hugger Model 775 Warming Unit - Certified Pre-Owned,” MFI Medical Equipment, Inc.[Online]. Available:
https://mfimedical.com/products/3m-bair-hugger-model-775-warming-unit. [Accessed: 05-Oct-2018].




Questions?




