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MIT-based team works on rapid deployment of open-
source, low-cost ventilator

Clinical and design considerations will be published online; goal is to support rapid
scale-up of device production to alleviate hospital shortages.
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In the World: Breath of life

Low-cost portable ventilator could be a lifesaver for people in remote locations and
for hospitals in the developing world.

David L. Chandler, MIT News Office
July 15, 2010 RELATED

2010 “E[) MIT News
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Ambu® Resuscitators

More than 50 years ago Ambu has
developed the world's first self-inflating
resuscitator, that was designed for manual
ventilation. Since then, Ambu has
continuously improved and expanded our
the product range covering the reusable
like Mark IV or Ambu Oval or the
disposable resuscitators SPUR II.

Ambu®E 75 4%

Providing Assisted Ventilation in Low Resource Settings

Carolina De Santiago®, Natalie Dickman', Madison Nasteff?, Tim Nonet?, Aravind Raj', Karen Vasquez'
Rice University Department of Bioengineering' and Department of Mechanical Engineering’
takeabreatherabvm@gmail.com '

ur Device

Bag Valve Mask (BVM)

*Portable, manual ventifation device

«Compression of the bag peovides air to patients Securing BVM to Device
experiencing respitatocy distress pushers « Allows for BVMs of various Sengths and sizes.
«Used in transport and in low resource settings s MR » Suabifizes BYM during compression \

*Requires two medical personnel to operate Sndiiietus
*BVM ventilation is unsteady, inconsistent, and exhausting | . precarye scrface of VM

Uncompressed

Attachment to Patient
*Tubing connects BYM to patient’s mouth
+ Adjstable for mask of intubation tube
« Aliows 2 ft distance between device
¥ and patient
* Expiratory valve prevents dead space

Rack and Pinion
 Containg high power servo moter
* Comverts rotational motion into

unidirecticnal Enear motion fee

compression . Air output
« Generates minimal fricticn ,\ to patient
+ Utikzes imit switches for catbration [ S

Problems in Low Resource Settings

«About three million people die annually from
respiratory distress’

oVentilators are rare due to cost and emvironment

A lack of medical persoanel results in family members
providing ventilation with the BVM

*Patients need 6+ hours of bagging

Casing
» Pronects internal components
from emviommental damage

Compressed
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There is a need for low cost, long term Low Cost Control Mechanism
* Picawe provides cheaper akiernative

Ul Operation
1. Select patient size

2. Select breath frequency

3. Press OfI to begin ventilation
4, Hold 0/ to stop ventlation

ventilation in low resource settings User Interface

* Attached to pasterice to
aveid interference with bag

*Simplified for ease of use.

10 Arduino

* Takes up less space

» Adjustable for wide range of
frequencies and volumes

Time device can run without

intervention .
T Precise Frequenc
Setup time Under 45 seconds v

rans
1 B mow Bt o Target Vohume L) Attachment $19.71 -
Percent eeror from desired frequency Under 10% v/ 5 . 22 i : : ! Qur dev ﬂl‘ provides inexpensive, automated, and
T g_ Compression 4363 steady ventilation to patients experiencing respiratory
Power usage Under 6W 3 * ! distress in low resource settings
I % t Blectronks $35.05
Size Under 129%9"8" ¢/ 5 ¥ H !
2 - ‘ Base $6.18
Weight Underklbs | | ! : !
* b ' ' ) 2
Wmoasn || e Gsng | B
Volume of breath supplied 250mt for child v/ % 2 s w3 ;
100 s for infant ¥ Breaths Per Minusie i Total Cost $117.20
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their automated bag valve mask device at Rice University’s Oshman
Engineering Design Kitchen. Photo by Jeff Fitlow

SR 22 R 2 AR B B AR I B B (automated bag valve mask)

SR MR R 4t
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MIT News

ON CAMPUS AND AROUND THE WORLD

Umbulizer founders Shaheer Piracha and
Harvard Medical School student Sanchay
Gupta (holding the check, from k) pose
with the judges after winning the Sloan
Healthcare Innovations Prize competition.
Umbulizer’s other founders not pictured
include MIT alumni Moiz Imam *18 and
Abdurrahman Akkas '18, MIT mechanical
engineering student Wasay Anwer,
Boston University student Rohan Jadeja,
and Farzan Khan, who recently
graduated from New York University Abu
Dhabi.

Image: Zach Winn

Low-cost ventilator wins Sloan health care prize

Device was one of eight inventions pitched at this year's MIT Sloan Healthcare
Innovations Prize competition.

Zach Winn | MIT News Office
February 25, 2019 ¥ Press Inquiries RELATED
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[1] MIT News, http://news.mit.edu/2020/ventilator-covid-deployment-open-source-low-cost-0326
[2] MIT Emergency Ventilator (E-Vent) Project, https://e-vent.mit.edu/
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[3] Abdul Mohsen Al Husseini, et al., Design and Prototyping of a Low-cost Portable Mechanical

Ventilator, Proceedings of the 2010 Design of Medical Devices Conference

[4] Ambu® Resuscitators,
https://www.ambu.com/emergency-care-and-training/clinical-evidence/ambu-resuscitator

[5] Attachment to Automate the Bag Valve Mask in Low Resource Settings,
http://oedk.rice.edu/Sys/PublicProfile/47585242/1063096

[6] Student invention gives patients the breath of life,
https://news.rice.edu/2019/05/01/student-invention-gives-patients-the-breath-of-life-2/
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