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Ventilator, ICU with waveform display 
Country of origin | 6ZLW]HUODQG
Primary function | Supporting or sustaining life

Category | Medical device

Commercial information
List Price (USD):¢ $30001

3ULFH�RI�&RQVXPDEOHV�3HU�8VH¢�86'��¢ $651

Development Stage: The device is currently at demonstrator level. A 
collaboration is in place to develop a full software and hardware package 
to optimise the design for production in OECD-DAC countries.2

Brand:  CERN1

Model: +(9�+3/9�9�2.

Health problem addressed
The infectious nature of the COVID 19 disease and the number of patients 

who develop serious respiratory problems, requiring a long period of 

treatment, has highlighted the need for various items of key medical equipment such as ventilators. The 

GHYLFH�LV�GHVLJQHG�DV�D�KLJK�TXDOLW\��ORZ�FRVW�YHQWLODWRU�WR�SURYLGH�DUWLàFLDO�VXSSRUW�IRU�OXQJ�IXQFWLRQ�

of patients using technologies developed by the particle physics community for pressure and gas 

regulation. There is a collaboration in place that will optimise the design for low-resource settings, 

where aspects such as robustness, independence from hospital compressed air supply and remote 

training and post market surveillance are particularly important.2

Product description
The device is a high-quality ventilator designed to support treatment and management of patients 

suffering from pulmonary lung disease and in particular in the context of the COVID-19 pandemic. 

It is controlled via a touchscreen with a sophisticated display of parameters and pressure/volume/

áRZ�FXUYHV��7KH�VXSSRUWHG�YHQWLODWLRQ�PRGHV�DUH�3UHVVXUH�&RQWURO��LQFOXGLQJ�359&���9ROXPH�&RQWURO��

Pressure Support and CPAP. The ventilator is designed to be low cost and easily assembled from 

readily available components. It is suitable for hospital use in or out of the ICU and is adaptable to a 

wide range of geographical settings.2 

Product details
Accessories:  For invasive ventilation: Endotracheal tube, double limb respiratory circuit ended by Y piece, 
WZR�àOWHUV��+0(�àOWHU�DW�WKH�<�SLHFH��)RU�QRQ�LQYDVLYH�YHQWLODWLRQ��IDFHPDVN�LQ�DGGLWLRQ�WR�WKH�DERYH�1

Consumables:�$OO�FRQWDPLQDWHG�SLHFHV�DUH�H[FKDQJHG�EHWZHHQ�SDWLHQWV��WXEH�IDFHPDVN��àOWHUV�DQG�+0(.1

Other required products: All mandatory ICU monitoring, in particular patient oximeter.1

Lifetime:¢ 5-10 years1

Energy requirements: Rechargeable battery, continuous power supply, solar power (AC powered, 
110V/220V, 60W, 3-hour battery life, 1-hour battery recharge cycle, 3-hour solar recharge cycle)1

Contact:  Paula Collins | Email:  paula.collins@cern.ch | Telephone: +41 75 411 0411 | Website:  https://www.cern.ch 

1  Reported by manufacturer on 03 June 2020
2  Reported by manufacturer on 03 February 2020

WHO ASSESSMENT

:+2�VSHFL¼FDWLRQ�FRPSDULVRQ
7KLV�GHYLFH�SDUWLDOO\�FRPSOLHV�ZLWK�WKH�:+2�WHFKQLFDO�VSHFLàFDWLRQV�IRU�LQWHQVLYH�FDUH�YHQWLODWRUV����

Compliant:  Display easily readable, provide the information of 3 scalar waveforms, loop and parameters 
UHTXLUHG�LQ�WKH�WHFKQLFDO�VSHFLàFDWLRQV��DODUPV�IRU�)L2���LQVSLUDWRU\�SUHVVXUH��DSQHD�DQG�RWKHUV�UHTXLUHG���7KH�
R[\JHQ�LV�FRQWLQXRXVO\�PHDVXUHG�YLD�PHWHU�ZKLFK�WDNHV�D�VPDOO�FRQWLQXRXV�áRZ�IURP�WKH�EXIIHU���

Non-compliant: Medical air compressor or turbine in built not present; the manufacturers claim this is going 
to be considered for future prototypes, “the team has planned to include a separate multi-stage turbine to 
JHQHUDWH�SUHVVXUL]HG�DLU�LQGHSHQGHQWO\�RI�RWKHU�LQIUDVWUXFWXUHÒ�(7+=B+(9B5HSRUW�3DJH�����9ROXPH�FRQWURO�
modes are not included but can be added if needed, only CPAP non-invasive mode is included. The RR allowed 
is 10-30 breaths/min, adjustable in increments of 2 , arxiv document page 4 vs the 10-60 breaths/min. System 
is currently designed to be used with disposable PEEP valves which can be manually interchanged to provide, 
typically 5 mbar adjustments of the PEEP. An upgrade to this system is under investigation (Compiled Info 
Request by the Manufacturer page 10) 
6RPH�DVSHFWV�WKDW�FRXOG�QRW�EH�YHUL´HG� Tidal Volume range, Adjustable peak pressure limitation/pressure-
cycling mechanism above measured peak pressure, operating temperature and humidity, IP protection among 
others.  

mailto:paula.collins@cern.ch
https://www.cern.ch
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Regulatory assessment
6LJQLàFDQW�ZRUN�LV�QHHGHG�RQ�GHYHORSLQJ�UREXVW�SUH�PDUNHW�
regulatory, post-market regulatory, and quality system plans to 
ensure this prototype will be able to be successfully brought 
to market. CERN should develop their medical device support 
documentation and data.

 

Pre

Post

Pre-market 
assessment

Proceed  
with caution

Post-market 
assessment

Proceed  
with caution

Quality system 
assessment

Proceed  
with caution

Technology evidence assessment
Domains

Evidence 
assessment

Innova-
tion

6MWO�FIRI½X�
ratio

Impact

Medical

The product shows how low cost ventilators can be 

developed. Beside this there are open issues regarding the 

intended group of users, the good manufacturing practice 

and potential safety topics. The actual model seems to 

be at an early stage without any kind of design to be 

useful in clinical settings. Especially issues such as PEEP 

adjustments are too complex for daily life usage.

Safety

Economy

Organiza-
tional

Legal

Social
Summary

Ethical Transferability
Technology  

readiness level 5

Green  
environ-
ment

Evidence 
(according to 

GRADE)

Technology 
evidence 

assessment

Recommended 
with caution

Health technology and engineering management

Domains Appropri-
ateness Domains Appropri-

ateness 
Target setting:  

Hospitals

Durability Ease of 
maintenance

Ease of Use Infrastructure 
requirements

Positive 
impact on 
clinical 
outcomes

Local access to 
sales support

$IIRUGDELOLW\¢
Local access 
to technical 
support

Engineering 
resources 
minimization

Local access to 
training

Cultural 
and social 
acceptability

Local access to 
spare parts

Environmen-
tal conditions

Local 
production

Aesthetics
Locations of 
use within 
target setting

Ease of 
cleaning

This product is an innovative, high energy 
ventilator that was designed with a vision 
for local production in low resource 
countries by using standard available 
parts, open-source software controlling 
the operation and display.  The ventilator 
provides typical ventilation support modes 
such as PRVC, SIMV-PC, and CPAP.  The 
ventilator design deployed software-
controlled solenoids, mechanical valves, 
and storage for buffering pressured 
air mixed with oxygen.  The design 
GHSHQGHQFH�RQ�SUHVVXUL]HG�YHVVHOV�
requires measurement and alarms relating 
to any possible system leaks.  In addition, 
dependency on high-pressure gas input, 
may limit the applicability of the product 
WR�ORFDWLRQV�WKDW�KDYH�FHQWUDOL]HG�SLSHG�
LQ�JDV���:H�FRXOG�QRW�àQG�HYLGHQFH�IRU�
oxygen level measurements within the 
system as well as for supporting the 
SURGXFW�LQ�WKH�àHOG�
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