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Glossary of terms
Term 'H´QLWLRQ

Biocompatibility Biocompatibility is a general term describing the property of a 
material being compatible with living tissue. Biocompatible materials 
do not produce a toxic or immunological response when exposed to 
WKH�ERG\�RU�ERGLO\�áXLGV��7KH�LQWHUQDWLRQDOO\�UHFRJQL]HG�VWDQGDUG�IRU�
general medical device biocompatibility is ISO 10993. There are many 
other standards that cover various aspects of biocompatibility testing 
DQG�RU�ELRFRPSDWLELOLW\�LVVXHV�VSHFLàF�WR�SDUWLFXODU�W\SHV�RI�PHGLFDO�
devices.

510(k) Boundary 
Conditions

7KH�HOHPHQWV�RI�DQ�)'$�FOHDUHG�����N��WKDW�FKDUDFWHUL]H�WKH�GHYLFH�
and demonstrate substantial equivalence, such as descriptions, 
predicate comparisons, labeling, performance characteristic data, and 
evaluation criteria.

510(k) Clearance $�����N��LV�D�QRWLàFDWLRQ�VXEPLWWHG�WR�WKH�)'$�WR�GHPRQVWUDWH�
that a medical device to be marketed in the USA is “substantially 
equivalent” to a legally marketed device. There are different types of 
510(k) submissions (traditional, abbreviated, or special),depending 
on whether the device is new or already on the market and has been 
PRGLàHG� 
Clearance is granted to devices that receive marketing permission 
from the FDA through the 510(k) process. The 510(k) process is not an 
approval process.

&HUWLàFDWH�WR�)RUHLJQ�
Government

$Q�)'$�FHUWLàFDWH�WKDW�LV�UHTXLUHG�E\�VRPH�FRXQWULHV�WR�SURYH�WKDW�DQ�
exported medical device from the USA is legally marketed in the USA 
and in compliance with the requirements of the Federal Food, Drug, 
and Cosmetic Act (FD&C Act).

&HUWLàFDWH�RI�)UHH�
Sale (CFS)

0DQ\�FRXQWULHV�UHTXLUH�D�&)6��VRPHWLPHV�FDOOHG�D�&HUWLàFDWH�IRU�
Export. It is evidence that goods, such as medical devices, are legally 
sold or distributed in the open market, freely without restriction, and 
approved by the regulatory authorities in the country of origin.

Clinical engineer A trained professional who supports and advances patient care 
outcomes by applying engineering, life sciences, and managerial skills 
WR�RSWLPL]H�KHDOWKFDUH�WHFKQRORJ\�OLIH�F\FOHV�

Clinical engineering An application of engineering, life sciences, and management 
attributes to optimally deploy and safely manage technological tools, 
risk management techniques, and system challenges associated 
with the provision of healthcare services, especially in the clinical 
environment.

Clinical Evaluation 
5HSRUW��&(5�

This documents the conclusions of a clinical evaluation of a medical 
GHYLFH��$�&(5�FRQVLVWV�RI�DQDO\]HG�FOLQLFDO�GDWD�WKDW�ZDV�FROOHFWHG�
from a clinical investigation of a device or the results of other studies 
RQ�VXEVWDQWLDOO\�HTXLYDOHQW�GHYLFHV��$�&(5�GHPRQVWUDWHV�WKDW�D�GHYLFH�
achieves its intended purpose without exposing users and patients 
WR�IXUWKHU�ULVN��7KH�(XURSHDQ�8QLRQÏV�0('LFDO�'(9LFHV�GRFXPHQWV�
�0(''(9���������5HY����JXLGHOLQHV�DQG�WKH�0HGLFDO�'HYLFH�5HJXODWLRQ�
provide manufacturers with guidance regarding how to evaluate the 
clinical safety and performance of their devices properly.

Clinical outcomes 0HDVXUDEOH�FKDQJHV�LQ�KHDOWK�RU�TXDOLW\�RI�OLIH�DV�UHVXOW�RI�VSHFLàF�
healthcare delivery interventions.

CE marking European Conformity (Conformité Européenne) mark. A mandatory 
European mark for products (including medical devices) to indicate 
conformity with essential health and safety requirements set out in the 
EU directives and regulations.
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Term 'H´QLWLRQ

Design control Design control is an interrelated set of practices and procedures 
that are incorporated into the design and development process, i.e., 
a system of checks and balances. Design controls make systematic 
assessment of the design an integral part of development. As a result, 
GHàFLHQFLHV�LQ�GHVLJQ�LQSXW�UHTXLUHPHQWV�DQG�GLVFUHSDQFLHV�EHWZHHQ�
proposed designs and requirements are made evident and corrected 
earlier in the development process. Design controls increase the 
likelihood that a design transferred to production will translate into a 
device that is appropriate for its intended use.

Design validation 7HVWLQJ�WKDW�DLPV�WR�HQVXUH�WKDW�D�SURGXFW�RU�V\VWHP�IXOàOOV�WKH�GHàQHG�
XVHU�QHHGV�DQG�UHTXLUHPHQWV�XQGHU�VSHFLàHG�RSHUDWLQJ�FRQGLWLRQV�DQG�
HVWDEOLVKLQJ�E\�REMHFWLYH�HYLGHQFH�WKDW�GHYLFH�VSHFLàFDWLRQV�FRQIRUP�
to user needs and intended uses.

'HVLJQ�YHULàFDWLRQ Testing that aims to ensure that a product as designed is the 
VDPH�SURGXFW�DV�LQWHQGHG��'HVLJQ�YHULàFDWLRQ�LV�FRQàUPDWLRQ�E\�
H[DPLQDWLRQ�DQG�SURYLVLRQ�RI�REMHFWLYH�HYLGHQFH�WKDW�VSHFLàHG�
UHTXLUHPHQWV�KDYH�EHHQ�IXOàOOHG��L�H���WKH�GHVLJQ�RXWSXW�PHHWV�WKH�
design input requirements.

Global Clinical 
Engineering Alliance 
(GCEA)

$Q�LQWHUQDWLRQDO�QRW�IRU�SURàW�RUJDQL]DWLRQ�RI�QDWLRQDO�DQG�UHJLRQDO�
clinical engineering associations and groups of other collaborating 
VWDNHKROGHUV�ZLWKLQ�WKH�KHDOWKFDUH�àHOG�

Good Manufacturing 
Practices (GMP)

The quality system requirements for FDA regulated products. Medical 
GHYLFH�*03V�DUH�IRXQG�LQ����&)5��&RGH�RI�)HGHUDO�5HJXODWLRQV������
�VHH�465�EHORZ���

Health innovation Health innovation aims to develop and deliver new or enhanced 
health policies, systems, products, technologies, services, and delivery 
PHWKRGV�WR�LPSURYH�SHRSOHÏV�KHDOWK�

Health technology 7KH�:+2�GHàQLWLRQ�LV�WKH�DSSOLFDWLRQ�RI�RUJDQL]HG�NQRZOHGJH�
and skills in the form of (medical) devices, medicines, vaccines, 
procedures, and systems developed to solve a health problem and 
improve quality of care and/or life.

Health Technology 
Assessment (HTA)

A multidisciplinary process that uses explicit methods to determine 
the value of a health technology in comparison to others at different 
points in its lifecycle. The purpose is to inform decision-making to 
SURPRWH�DQ�HTXLWDEOH��HIàFLHQW��DQG�KLJK�TXDOLW\�KHDOWK�V\VWHP�1 

Health Technology 
Management (HTM) 

A process focusing on health-related devices and their usage within 
clinical procedures and systems.

+RUL]RQ�6FDQQLQJ�
(HS)

Set of method and a concept to identify early available knowledge on 
health-related innovations or innovative usage as an input for further 
evaluations, public awareness or decision support as for example, 
within procurement.

Human factors The application of knowledge about human behavior, abilities, 
limitations, and other characteristics of medical device users to the 
design of a device, including mechanical- and software-driven user 
interfaces, systems, tasks, user documentation, and user training to 
enhance and demonstrate safe and effective use.

Instructions for use 
(IFU)

A document required for medical products for communication 
of instructions for the safe operation and application of medical 
products.

�� 2Ï5RXUNH�%��2RUWZLMQ�:��6FKXOOHU�7��,QWHUQDWLRQDO�-RLQW�7DVN�*URXS��7KH�QHZ�GHàQLWLRQ�RI�KHDOWK�WHFKQRORJ\�DVVHVVPHQW��
A milestone in international collaboration. Int J Technol Assess Health Care. 2020 Jun;36(3):187-190. doi: 10.1017/ 
S0266462320000215.
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Term 'H´QLWLRQ

ISO 14971 – Medical 
devices – Application 
of risk management 
to medical devices

7KH�LQWHUQDWLRQDO�VWDQGDUG�WKDW�VSHFLàHV�D�SURFHVV�IRU�D�PDQXIDFWXUHU�
WR�LGHQWLI\�WKH�KD]DUGV�DVVRFLDWHG�ZLWK�PHGLFDO�GHYLFHV��HVWLPDWH�DQG�
evaluate the associated risks, control these risks, and monitor the 
effectiveness of the controls.

ISO 13485 – Medical 
devices – Quality 
management systems 
Ì�5HTXLUHPHQWV�IRU�
regulatory purposes

7KH�LQWHUQDWLRQDO�VWDQGDUG�WKDW�VSHFLàHV�UHTXLUHPHQWV�IRU�WKH�TXDOLW\�
PDQDJHPHQW�V\VWHP�IRU�RUJDQL]DWLRQV�LQYROYHG�ZLWK�PHGLFDO�GHYLFHV�
�PDQXIDFWXUHUV��GLVWULEXWRUV��HWF����2UJDQL]DWLRQV�PXVW�IROORZ�WKLV�
standard to demonstrate their ability to provide medical devices 
and related services that consistently meet customer and applicable 
UHJXODWRU\�UHTXLUHPHQWV��7KH�VWDQGDUG�DSSOLHV�WR�RUJDQL]DWLRQV�
involved with medical devices at any point in their lifecycle.

/DEHO $Q\�GLVSOD\�RI�ZULWWHQ��SULQWHG��RU�JUDSKLF�PDWWHU�RQ�RU�DIà[HG�WR�WKH�
immediate container or package of any article.

/DEHOLQJ All written, printed, or graphic matter accompanying an article at any 
time while such article is in interstate commerce or held for sale after 
shipment in interstate commerce. It includes user manuals, instructions 
for use, brochures, advertising, websites, and verbal communications.

/LIHF\FOH The period of time from idea and concept phase to commercial 
product, clinical application, upgrade, allocation, and retirement phase 
of a medical device.

/RZ��DQG�PLGGOH��
income countries 
�/0,&V��

$FFRUGLQJ�WR�WKH�:RUOG�%DQN��ORZ�LQFRPH�HFRQRPLHV�DUH�GHàQHG�DV�
those with a GNI (Gross National Income) per capita of USD1,035 or 
less in 2019; lower middle-income economies are those with a GNI 
per capita between USD1,036 and USD4,045; upper middle-income 
economies are those with a GNI per capita between USD4,046 and 
USD12,535.2 

/RZ�UHVRXUFH�
settings

Any place with limited infrastructure (e.g., no running water, unstable 
RU�XQDYDLODEOH�HOHFWULFLW\��IHZ�RU�QR�VSHFLDOL]HG�KHDOWK�SURIHVVLRQDOV��
low accessibility, located far from a hospital).

Maintenance A set of activities (including repair, planned, preventive, and/or 
predictive maintenance) that help to sustain the availability of safe and 
calibrated patient-ready products.

Manufacturer The entity that builds a (medical) product manually or mechanically 
and is legally responsible for it.

Medical device 7KH�GHàQLWLRQ�RI�WKH�PHGLFDO�GHYLFH�LV�DV�IROORZV�DQG�EDVHG�RQ�,0'5)�
GHTF/SG1/N071:2012: 
$�PHGLFDO�GHYLFH�LV�GHàQHG�DV�DQ\�LQVWUXPHQW��DSSDUDWXV��DSSOLDQFH��
software, implant, reagent, material, or other item intended by a 
manufacturer to be used alone or in combination for human beings for 
RQH�RU�PRUH�RI�WKH�IROORZLQJ�VSHFLàF�PHGLFDO�SXUSRVHV��

• diagnosis, prevention, monitoring, prediction, prognosis, treatment, 
or alleviation of disease 

• diagnosis, monitoring, treatment, alleviation of, or compensation for, 
an injury or disability 

Ö�LQYHVWLJDWLRQ��UHSODFHPHQW��RU�PRGLàFDWLRQ�RI�WKH�DQDWRP\�RU�RI�D�
physiological or pathological process or state 

• providing information by means of in vitro examination of specimens 
derived from the human body, including organ, blood, and tissue 
donations.

�� :RUOG�%DQN��:RUOG�%DQN�&RXQWU\�DQG�/HQGLQJ�*URXSV��KWWSV���GDWDKHOSGHVN�ZRUOGEDQN�RUJ�NQRZOHGJHEDVH��
articles/906519-world-bank-country-and-lending-groups.
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Term 'H´QLWLRQ

Medical Device 
Directive (MDD)

/HJLVODWLRQ��&RXQFLO�'LUHFWLYH�������((&��WKDW�VHWV�WKH�JHQHUDO�
requirements relating to the design and construction of medical 
devices and their accessories, excluding in vitro and active implantable 
devices. Provides the legislative framework within which EU/EFTA 
0HPEHU�6WDWH�&RPSHWHQW�$XWKRULWLHV�DQG�1RWLàHG�%RGLHV�UHJXODWH�WKH�
CE marking process for placing and maintaining medical devices on 
the market in the EU.

Medical Device 
5HJXODWLRQ��0'5�

The new regulation [(EU) 2017/745] in the EU/EFTA that will replace 
the MDD. The new rules apply to all medical devices on the market 
from May 2021.

Performance 
(YDOXDWLRQ�5HSRUWV�
�3(5�

Assessment and analysis of data to establish or verify the performance 
RI�DQ�,9'�PHGLFDO�GHYLFH��7KLV�LV�WKH�&(5�HTXLYDOHQW�UHTXLUHPHQW�IRU�
(8�,9'V�

Periodic Safety 
8SGDWH�5HSRUW�
�3685�

$�UHSRUW�WKDW�VXPPDUL]HV�WKH�UHVXOWV�DQG�FRQFOXVLRQV�RI�DQDO\VHV�RI�
post-market surveillance data gathered as a result of a post-market 
surveillance plan together with a rationale and description of any 
preventive and corrective actions taken. Throughout the lifetime of the 
GHYLFH�FRQFHUQHG��UHTXLUHG�IRU�(8�0'5�&ODVV�,,D��,,E��DQG�,,,��DQG�,9'5�
Class C and D devices.

Point-of-care (POC) A location, usually in a healthcare delivery setting, where patient and 
provider interact. Technology can often be found in such interactions.

Post-Market 
Surveillance (PMS)

Manufacturers with economic operators participate in a pro-active 
systematic procedure to collect and review the experiences of 
marketed products. This is a global regulatory and quality system 
UHTXLUHPHQW��7KH�)'$�GHàQHV�306�DFWLYLWLHV�DV�LQFOXGLQJ�WUDFNLQJ�
systems; reporting of device malfunctions, serious injuries, or 
deaths; registering the establishments where devices are produced 
or distributed; post-market surveillance studies; and post-approval 
studies.

Post-Market 
6XUYHLOODQFH�5HSRUW�
�3065�

5HTXLUHG�IRU�(8�0'5�&ODVV�,�DQG�,9'5�&ODVV�$�DQG�%�GHYLFHV�

Quality System 
5HJXODWLRQ��465�����
&)5����

7KH�IHGHUDO�UHJXODWLRQ�WKDW�VSHFLàHV�WKH�JRRG�PDQXIDFWXULQJ�
practices required for medical device companies. Manufacturers must 
establish and follow quality systems to help ensure that their products 
FRQVLVWHQWO\�PHHW�DSSOLFDEOH�UHTXLUHPHQWV�DQG�VSHFLàFDWLRQV��

5HSDLU $�VHULHV�RI�DFWLYLWLHV��RQ�GHPDQG�E\�TXDOLàHG�LQGLYLGXDOV��WR�UHWXUQ�D�
medical product to its original performance and condition.

5LVN�PDQDJHPHQW The systemic application of management policies, procedures, and 
SUDFWLFHV�WR�WKH�WDVNV�RI�DQDO\]LQJ��HYDOXDWLQJ��FRQWUROOLQJ��DQG�
monitoring risk.

5REXVWQHVV The quality of being resilient or having the ability to withstand adverse 
conditions.

Software validation The process of evaluating software during or at the end of the 
GHYHORSPHQW�SURFHVV�WR�GHWHUPLQH�ZKHWKHU�LW�VDWLVàHV�VSHFLàHG�
business requirements.

Spare parts Component to be used when replacing a defective original component 
of a product.



ix

Term 'H´QLWLRQ

Survey A set of activities that aims to discover new knowledge through the 
use of a data collection tool.

7HFKQLFDO�5HDGLQHVV�
/HYHO��75/�

75/�LV�D�V\VWHP�XVHG�WR�HVWLPDWH�WHFKQRORJ\�PDWXULW\��75/�LV�EDVHG�RQ�
a scale from 1 to 9, with 9 being the most mature technology.3 

Technical service The planned or on demand application of activities that sustain or 
return a medical or dental product to its patient-ready condition.

Technical 
VSHFLàFDWLRQ

7KHVH�GHàQH�WKH�PLQLPXP�UHTXLUHPHQWV�IRU�D�SURGXFW�WR�HQVXUH�JRRG�
TXDOLW\��VDIHW\��DQG�HIàFDF\�

Technical training In clinical engineering, an educational strategy that aims to promote 
safe, optimal, and compliant maintenance and repair services of 
medical devices.

3 https://ec.europa.eu/research/participants/data/ref/h2020/other/wp/2016_2017/annexes/h2020-wp1617-annex-g-trl_en.pdf

https://ec.europa.eu/research/participants/data/ref/h2020/other/wp/2016_2017/annexes/h2020-wp1617-annex-g-trl_en.pdf
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Executive summary
Access to innovations in health technologies is one of the pillars of the Universal Health Coverage (UHC) 

strategy. Health innovation aims to develop and deliver new or enhanced health policies, systems, 

SURGXFWV��WHFKQRORJLHV��VHUYLFHV��DQG�GHOLYHU\�PHWKRGV�WR�LPSURYH�SHRSOHÏV�KHDOWK��0HGLFDO�GHYLFHV��

oxygen sources, and personal protective equipment (among others) are all health technologies that 

have the potential to improve quality of life and health outcomes. However, access to high quality, 

safe, appropriate, and affordable health technology is not equitable, with the situation being most 

VHYHUH�LQ�ORZ�UHVRXUFH�VHWWLQJV��)XUWKHUPRUH��WKH�&29,'����SDQGHPLF�KDV�KHLJKWHQHG�WKH�QHHG�IRU�

new and innovative health technologies, especially in low-resource settings. Therefore, a timely and 

HYLGHQFH�EDVHG�DVVHVVPHQWV�IRU�VXFK�HPHUJLQJ�WHFKQRORJLHV�LV�D�SUHVVLQJ�QHHG��7KH�àUVW�&RPSHQGLXP�

of innovative technologies was published in 2011. Since then, WHO has been regularly publishing 

new volumes of the Compendium. For the volumes in 2021 and 2022 the Compendium focused on 

LGHQWLI\LQJ�KHDOWK�WHFKQRORJLHV�WKDW�VXSSRUW�WKH�&29,'����UHVSRQVH�DQG�RWKHU�KHDOWK�SULRULWLHV��'HWDLO�

information on all volumes of the Compendium of innovative technologies for low resource settings 

are available at https://www.who.int/activities/accelerating-impact-for-innovations-for-health.

The objective of the 2022 Compendium is to compile and highlight emerging innovative health 

technologies for low-resource settings. It presents a snapshot of technologies that are solutions to an 

unmet medical/health technology need or are likely to improve health outcomes and the quality of life. 

Health technologies in the Compendium underwent WHO rapid evidence-based assessments focused 

on the life cycle of health technology innovations for low-resource settings. The evaluation included:

• clinical assessment

• :+2�VSHFLàFDWLRQ�FRPSDULVRQ

• regulatory assessment

• technology evidence assessment

• health technology and engineering management assessment

• intellectual property and local production

The process for selecting health technologies for the Compendium is based on a multidisciplinary 

assessment methodology. It begins with a call for submission, which undergoes an initial review for 

completeness. Based on the material and evidence submitted by the applicant, assessments were 

FRQGXFWHG� IROORZHG�E\�V\QWKHVLV�RI� WKH�àQGLQJV��GHOLEHUDWLRQ�DQG�VHOHFWLRQ�RI� WHFKQRORJLHV� WR�EH�

included in the Compendium. 

7KH�VXEPLVVLRQ�DQG�VFUHHQLQJ�SURFHVV�WR�HOLPLQDWH�WHFKQRORJLHV�WKDW�GR�QRW�IXOàO�WKH�EDVLF�FULWHULD�IRU�

health technologies, the assessment method for ranking technologies, and the review of the results 

are continuously being monitored and improved. 

The WHO Compendium of innovative technologies for low-resource settings - 2022 presents 

PDQXIDFWXUHU�UHSRUWHG�LQIRUPDWLRQ�DQG�:+2�DVVHVVPHQW�UHVXOWV�RI�àIWHHQ�KHDOWK�WHFKQRORJLHV��+HDOWK�

WHFKQRORJLHV� ZHUH� FODVVLàHG� DV� HLWKHU� FRPPHUFLDOO\� DYDLODEOH� �VHYHQ� WHFKQRORJLHV�� RU� SURWRW\SHV�

�HLJKW�WHFKQRORJLHV���(DFK�WHFKQRORJ\�LQ�WKH�&RPSHQGLXP�LV�SUHVHQWHG�LQ�WKUHH�SDJHV�VXPPDUL]LQJ�

WKH�SURGXFW�VSHFLàFDWLRQV�SURYLGHG�E\�WKH�GHYHORSHUV�� WKH�V\QWKHVLV�RI�DOO�:+2�DVVHVVPHQWV��DQG�

related WHO guidance material.

The Compendium sheds light on advantages and challenges associated with implementing innovative 

health technologies in low-resource settings and can be used by governments, NGOs and other 

stakeholders to support procurement decisions. It also aims to foster greater collaboration between 

PLQLVWULHV�RI�KHDOWK��SURFXUHPHQW�RIàFHUV��GRQRUV��WHFKQRORJ\�GHYHORSHUV��PDQXIDFWXUHUV��FOLQLFLDQV��

academics, and the public to ensure increased investment in appropriate health technology and a 

move toward universal access to essential health technologies.

https://www.who.int/activities/accelerating-impact-for-innovations-for-health
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Objectives
7KH�UHVSRQVH�WR�WKH�JOREDO�&29,'����SDQGHPLF�FULVLV�KDV�H[DFHUEDWHG�WKH�QHHG�IRU�UDSLG�HYLGHQFH��

based assessments of innovative health technologies to ensure safe and quality health impact. The 

2021 volume included 24 technologies, and many more were received for assessment, therefore 

this present volume aligns and expands from the 2021 Compendium. The objectives of the 

2022 Compendium are to:

1. 6HOHFW� LQQRYDWLYH�WHFKQRORJLHV�WKDW�FDQ�KDYH�DQ� LPPHGLDWH�RU�IXWXUH� LPSDFW�RQ�WKH�&29,'����

preparedness and response, have the potential to improve health outcomes and quality of 

life, and/or offer a solution to an unmet medical/health technology need by evaluating their 

appropriateness, quality, and safety.

2. Select innovative technologies that might have the potential of being locally produced or subject 

to technology transfer for submission to the &29,'�WHFKQRORJ\�DFFHVV�SRRO��&�7$3�.

3. Provide technical information onto the prototypes presented for appropriate and affordable 

design solutions to meet the clinical outcomes.

4. (QFRXUDJH� JUHDWHU� LQWHUDFWLRQ� DPRQJ� PLQLVWULHV� RI� KHDOWK�� SURFXUHPHQW� RIàFHUV�� GRQRUV��

technology developers, manufacturers, clinicians, academics, and the general public to ensure 

greater investment in appropriate health technology and a move toward universal access to 

essential health technologies.

5. Support informed procurement decisions by NGOs, governments, and other stakeholders.

https://www.who.int/initiatives/covid-19-technology-access-pool
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Methodology
The overall evaluation and selection process is shown in Figure 1. The stages include innovation 

submissions to an open call, initial screening, varied assessments, deliberation, and selection. 

Figure 1. Overall evaluation process

Innovation submissions to open call and screening
Following the success of the earlier calls (2010-2014, 2016 and 

2020), a new call for the Compendium was opened in 2021. These 

FDOOV�UHVSRQG�WR�WKH�LQáX[�RI�LQQRYDWLRQV�EHLQJ�GHYHORSHG�WR�DGGUHVV�

WHFKQRORJ\� QHHGV� IRU� WKH� &29,'���� UHVSRQVH� DQG� RWKHU� KHDOWK�

priorities. The format of the online submission form was the same as 

that of the 2020 call. The sections of the survey are shown in Figure 

2. Two categories of products based on the state of development 

were considered: prototypes and commercially available health 

technologies. The possible types of technologies to submit were 

PHGLFDO� GHYLFHV�� SHUVRQDO� SURWHFWLYH� HTXLSPHQW�� ,9'V� PHGLFDO�

devices, medical gas systems, e-health solutions (including medical 

device interfaces), and other digital technologies.

The call for submissions was open to the public and posted on the WHO website (https://www.who.

int/activities/accelerating-impact-for-innovations-for-health). The submissions underwent an initial 

screening process to ensure that the forms were complete. The total number of full submissions reviewed 

for this compendium volume were 34. Other submissions received in the call were duplicates or not 

IXOO�VXEPLVVLRQV��WKHUHIRUH�ZHUH�QRW�DVVHVVHG��,W�VKRXOG�EH�FODULàHG�WKDW�WKH�WHFKQRORJLHV�SUHVHQWHG�

IRU�&29,'����DUH�QRW�VSHFLàF�WR�&29,'����EXW�DOVR�WR�RWKHU�UHVSLUDWRU\�GLVHDVHV��VXFK�DV�SQHXPRQLD�
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(if evidence was insufficient)
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compendium of 
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technologies for 
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• 

https://www.who.int/activities/accelerating-impact-for-innovations-for-health
https://www.who.int/activities/accelerating-impact-for-innovations-for-health
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Figure 2. Assessment domains of the submission form.

Follow-up with innovators for additional information
The materials from the submissions were reviewed by a senior, core team of 

experts, with experience in regulatory and quality systems, intellectual property 

and local production, health technology assessment, and clinical engineering, to 

HQVXUH�WKDW�VXIàFLHQW�LQIRUPDWLRQ�ZDV�DYDLODEOH�WR�SHUIRUP�WKH�DVVHVVPHQWV��,I�DQ\�

UHOHYDQW�PLVVLQJ� LQIRUPDWLRQ�ZDV� LGHQWLàHG�� WKH� LQQRYDWRUV�ZHUH� FRQWDFWHG� DQG�

asked to provide additional documentation so that the assessment process could 

continue. Two products were excluded at this stage, leaving 32 submissions that 

were considered  for the full assessment.
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Assessments
The 32 complete submissions underwent 6 separate assessments that were led   

by the core team of experts with assistance from 57 external reviewers from 37 

countries. All experts and external reviewers provided a Disclosure of Interest (DoI) 

IRUP�DQG�QR�FRQáLFWV�RI�LQWHUHVW�ZKHUH�LGHQWLàHG��7KH�WHFKQRORJLHV�ZHUH�DVVHVVHG�

based primarily on the material and evidence provided by the applicant; in some 

VSHFLàF�FDVHV��SXEOLFO\�DYDLODEOH�LQIRUPDWLRQ�ZDV�FRQVXOWHG��$IWHU�WKH�DVVHVVPHQW����

technologies were included in the compendium and 17 were not listed. The accepted 

technologies include 8 prototypes and 7 commercially available technologies.

Clinical assessment 
A clinical assessment was conducted on each medical device submitted through the WHO 

application process. All clinical characteristics linked to the use of the device, including the health 

problem addressed, the medical indications and the intended clinical use, were reviewed based on 

the information provided by the user manuals, clinical guidance materials, technical manuals, and 

brochures of the devices. For this purpose, WHO clinical recommendations or related documents 

were used as a reference. The clinical and epidemiological data were compiled using the most recent 

WHO materials and resources. The perspective and expertise of the evaluators from clinical settings 

ZDV�DOVR�IDFWRUHG�LQWR�WKH�àQDO�VHOHFWLRQ�RI�WKH�WHFKQRORJ\���

:+2�VSHFL¼FDWLRQ�FRPSDULVRQ
$�:+2�VSHFLàFDWLRQ�FRPSDULVRQ�ZDV�FRQGXFWHG�RQ�WKH�GHYLFHV�VXEPLWWHG�ZKRVH�JHQHULF�QDPHV�

IHOO� LQWR�WKH�/LVW�RI�3ULRULW\�0HGLFDO�'HYLFHV� LQ�WKH�FRQWH[W�RI�&29,'�����RU�WKDW�KDG�EHHQ� OLVWHG� LQ�

any of the other WHO lists of priority medical devices, or to the :+2�WHFKQLFDO�VSHFLàFDWLRQV�IRU�

medical devices�� (DFK� WHFKQLFDO� FKDUDFWHULVWLF� ZDV� UHYLHZHG� DJDLQVW� WKH� WHFKQLFDO� VSHFLàFDWLRQV�

in the user manuals, clinical guidance, technical manuals, and brochures of the devices. This was 

IXUWKHU� VXPPDUL]HG� LQ� WKH� WHFKQRORJ\� UHSRUW�DV� UHOHYDQW�FRPSOLDQW�FKDUDFWHULVWLFV��QRQ�FRPSOLDQW�

FKDUDFWHULVWLFV��RU�QRW�YHULàHG�WHFKQLFDO�FKDUDFWHULVWLFV�LQ�WKH�DSSOLFDEOH�WHFKQRORJLHV��7KH�WHFKQLFDO�

HYDOXDWLRQ�FRQWULEXWHG�WRZDUGV�WKH�àQDO�VHOHFWLRQ�RI�WKH�WHFKQRORJ\��

5HJXODWRU\�DVVHVVPHQW�
Pre- and post-market regulatory and quality system assessments were conducted on each device 

submitted through the WHO application process. Each supporting document was reviewed and 

benchmarked against current US FDA and EU regulatory and quality system requirements. If gaps 

ZHUH� LGHQWLàHG�� HDFK� DSSOLFDQW� ZDV� JLYHQ� WKH� RSSRUWXQLW\� WR� SURYLGH� GRFXPHQWDWLRQ� WR� IXUWKHU�

VXSSRUW�WKH�DVVHVVPHQW��$�àQDO�UHSRUW�ZDV�FUHDWHG�IRU�HDFK�GHYLFH��ZKLFK�SURYLGHG�GHWDLOV�RQ�WKH�

VXLWDELOLW\�RI�HDFK�GHYLFH�WR�EH�SODFHG�RQ�WKH�PDUNHW�LQ�/0,&V��7KLV�UHSRUW�ZDV�IXUWKHU�VXPPDUL]HG�IRU�

inclusion in the Compendium with the intended purpose of assisting healthcare providers with their 

purchasing decisions. This summary includes coloured icons for each assessment category to help 

purchasers understand the regulatory and quality system status for each device.

Status

Proceed

Proceed with caution

Not acceptable

 

https://www.who.int/activities/prioritizing-medical-devices
https://www.who.int/teams/health-product-and-policy-standards/assistive-and-medical-technology/medical-devices/management-use/tech-specs
https://www.who.int/teams/health-product-and-policy-standards/assistive-and-medical-technology/medical-devices/management-use/tech-specs


xv

7HFKQRORJ\�HYLGHQFH�DVVHVVPHQW�
(XUR6FDQ�DGDSWHG�KHDOWK�WHFKQRORJ\�DVVHVVPHQW��+7$��DQG�KRUL]RQ�VFDQQLQJ��+6��PHWKRGV�WR�FUHDWH�

a technology related evidence-based assessment, which was used in the 2021 Compendium. The 

evidence that was evaluated was provided by the WHO secretariat, which collected the evidence from 

the submission forms innovators had completed and contacted the innovators if further information 

was required for the analysis. The time to do the evaluation was limited to 6 weeks for 32 technologies.

The technology related evidence-based assessment was used to answer different HTA-related 

TXHVWLRQV�UHODWHG�WR�WKH�XVH�RI�WKH�WHFKQRORJ\�LQ�/0,&V�DV�ZHOO�DV�WR�HYDOXDWH�WKH�WUDQVIHUDELOLW\�RI�D�

WHFKQRORJ\ÏV�SURGXFWLRQ�RU�PDLQWHQDQFH��)LQDOO\��WKH�HYLGHQFH�DVVHVVPHQW�KHOSHG�WR�GHFLGH�ZKHWKHU�

a technology would be listed in the Compendium.

The evidence assessment was divided into different topics:

7KH� FODVVLFDO�VSHFLàF� +7$�UHODWHG� GRPDLQV� ZHUH� XVHG� WR� LGHQWLI\� WKH� UHOHYDQW� TXHVWLRQV� LQ� HDFK�

domain. Due to the special low-resource settings and green environmental policies, the domains 

DOVR�LQFOXGHG�VSHFLDO�WRSLFV�RQ�WKH�RUJDQL]DWLRQDO�UHTXLUHPHQWV�WR�XVH�WKH�WHFKQRORJ\�DQG�D�JUHHQ�

environmental assessment, which included the production, maintenance, use of a technology, and 

waste associated with a product.

$GGLWLRQDO� WRSLFV� ZHUH� LQFOXGHG� LQ� WKH� HYLGHQFH� DVVHVVPHQW�� WHFKQRORJ\� UHDGLQHVV� OHYHO� �75/��

�DFFRUGLQJ�WR�(8�FODVVLàFDWLRQ���DQG�WKH�RYHUDOO�HYLGHQFH�EDVHG�WHFKQRORJ\�DVVHVVPHQW�

The entire evaluation had limitations according to HTA methodology, including:

• no systematic evidence literature review (only evidence that WHO collected from the innovator, 

in the survey call, was considered)

• limited time offered to complete the evaluation (a maximum of eight weeks including all results)

7KH�HQWLUH�HYDOXDWLRQ�ZDV�OLQNHG�WR�+7$�EXW�LV�QRW�D�àQDO�+7$��1HYHUWKHOHVV��WKH�HYLGHQFH�HYDOXDWLRQ�

FDQ�EH�XVHG�DQG�VKRXOG�EH�H[WHQGHG�WDNLQJ�FRQWH[W�VSHFLàFLWLHV�DQG�SRLQW�RI�FDUH��32&��UHTXLUHPHQWV�

LQWR�DFFRXQW�WR�VXSSRUW�WKH�GHFLVLRQ�PDNLQJ�SURFHVV�DV�GHàQHG�E\�WKH�+6�FRQFHSW�

After a short pre-evaluation phase, including the adaptation of HTA and HS methodologies, EuroScan 

HVWDEOLVKHG�D�ZRUNLQJ�JURXS�RI�UHYLHZHUV�IURP�àYH�FRXQWULHV��PDLQO\�IURP�SXEOLF�LQVWLWXWLRQV�RU�SXEOLFO\�

IXQGHG�RUJDQL]DWLRQV��$OO�SDUWLFLSDQWV�VLJQHG�WKH�UHTXLUHG�'2,�DQG�KDG�D�SURIHVVLRQDO�EDFNJURXQG�

in medical device evaluations and training in the HTA method (including general evidence- based 

medicine expertise and knowledge management in health-related technologies). Professionals with 

different backgrounds were involved, including engineers, health economists, medical doctors, 

biochemists, information specialists, and epidemiologists.

The process was divided into two phases:

7KH�àUVW�SKDVH�FRPSULVHG�WKH�HYDOXDWLRQ�RI�WKH�HYLGHQFH�EDVHG�RQ�D�JLYHQ�HYDOXDWLRQ�EDFNJURXQG��

It was done by EuroScan internally and prepared by a rapporteur and a co-rapporteur who provided 

an overview to the group of reviewers. All reviewers could contribute their expertise to this process, 

DQG�WKH�UDSSRUWHXU�DQG�FR�UDSSRUWHXU�FRXOG�UHVSRQG�WR�TXHVWLRQV�EDVHG�RQ�WKH�HYLGHQFH��6SHFLàF�

H[SHUWLVH�RQ�UHTXLUHPHQWV�LQ�/0,&V�ZDV�LQFRUSRUDWHG�E\�LQYROYLQJ�SURIHVVLRQDOV�IURP�WKHVH�FRXQWULHV�

,Q�WKH�VHFRQG�SKDVH��WKHUH�ZDV�D�WUDQVIHU�LQWR�D�:+2�UHTXLUHG�VFKHPD�DQG�àQDO�MXGJHPHQW�DVVHVVPHQW�

within the WHO consultation group. For the second phase, two senior HTA experts were included to 

VXPPDUL]H�WKH�SUHVHQWDWLRQ�DQG�GLVFXVVLRQ�DQG�àOO�LQ�WKH�:+2�HYDOXDWLRQ�VFKHPD�
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Figure 3.  Step-by-step process description 

)RU�HDFK�WHFKQRORJ\��D�UDSSRUWHXU�VXPPDUL]HG�WKH�SURYLGHG�HYLGHQFH�DQG�DVVLJQHG�LW�WR�+7$�GRPDLQV�

(including the focus on clinical outcomes). Then, a co-rapporteur commented and/or added to the 

àUVW�UDSSRUWHXUÏV�UHSRUW��$OO�SURYLGHG�HYLGHQFH�ZDV�GHOLYHUHG�WR�HYHU\RQH�LQ�WKH�UHYLHZHU�JURXS��$IWHU�

WKH�SUHVHQWDWLRQ�RI�WKH�DVVLJQHG�UDSSRUWHXUV��DOO�UHYLHZHUV�GLVFXVVHG�WKH�UHSRUW��WKH�RSWLRQV�IRU�/0,&�

settings, and the HTA-related domains (clinical effectiveness, economic, social, ethical, legal, and 

RUJDQL]DWLRQDO�LVVXHV���7KH�DVVHVVPHQW�RI�WKH�GRPDLQ�UHODWHG�HYLGHQFH�ZDV�GLYLGHG�LQWR�D�ULVN�EHQHàW�

ratio, the potential impact of the technology in the domain area, and whether the technology had an 

innovation aspect in the domain.

7KH� HYLGHQFH� UHODWHG� WR� WKH� +7$� GRPDLQV� ZDV� DVVHVVHG� DJDLQVW� D� ULVN�EHQHàW� UDWLR� E\� JLYLQJ� D�

combined answer on whether:

• the evidence supported the proposed intended use

• WKH�HYLGHQFH�GHVFULEHG�DQ�DFFHSWDEOH�ULVN�EHQHàW�UDWLR

• WKH�HYLGHQFH�VKRZHG�D�KLJK�OHYHO�ULVN�ZLWKLQ�WKH�ULVN�EHQHàW�UDWLR�DVVHVVPHQW

• the technology could have a potential impact on the domain area

• the evidence suggested a potential positive impact

• the evidence described a moderate impact

• the evidence highlighted a potential negative impact on the desired outcome

• the technology had an innovative aspect (yes/no).

November
2021

December
2021

January
 2022

Based on the call for submissions

Evidence 
delivered by 

WHO

Transmission evidence to 
rapporteurs/co-rapporteurs for 
evaluation and the whole reviewer 
group for reading
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evidence

Presenting 
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group

Presentation, discussion and 
VWDWHPHQW�´[LQJ�LQ�UHODWLRQ�WR�WKH�
settings given by WHO

Reporting & 
summarizing the 

evidence 
assessment
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Every domain was evaluated separately:

• The medical/health domain had to describe the value related to patient-related outcome with a 

VSHFLàF��EXW�QRW�H[FOXVLYH��IRFXV�RQ�&29,'����WUHDWPHQW�

• The safety aspects were evaluated against the safety toward a patient and related staff.

• The economic evaluation was done only in relation to the direct costs of the technology and 

the provided pricings. The limitation was the absence of a deeper analysis due to a lack of 

NQRZOHGJH�DERXW�WKH�HQYLURQPHQW�RI�XVDJH�DQG�D�àQDO�VWDWHPHQW�RI�FRVWV�

• The ethical and social aspects were related to a higher level of abstraction, as local/contextual 

DVSHFWV�FRXOG�QRW�EH�FRQVLGHUHG��*HQHUDO�JOREDO�EHOLHIV�ZHUH�WDNHQ�LQWR�FRQVLGHUDWLRQ��6SHFLàF�

ORFDO�DVSHFWV�FRXOG�QRW�EH�LQFOXGHG�LQ�WKH�DVVHVVPHQW��7KH�VDPH�OLPLWDWLRQ�H[LVWV�GXH�WR�VSHFLàF�

sets of values and local social structures.

• The legal aspects mainly included regulatory or human rights aspects.

• The green environment assessment was done separately from the safety aspects to describe 

the impact of a technology and the risk to a green environment. This included manufacturing, 

transportation of the technology and related equipment, and the maintenance and waste related 

to the use of a technology.

The summary of the assessment was divided into four statements (see Figure 3). The reviewers 

FKHFNHG�ZKHWKHU�LW�ZDV�D�SURWRW\SH�RU�D�UHDG\�IRU�PDUNHW�WHFKQRORJ\��75/�OHYHO�DFFRUGLQJ�WR�(8�

standards; https://bit.ly/3rUUEY7).

Four levels were used to classify the evidence level:

High:�WKH�SURYLGHG�HYLGHQFH�IXOàOOHG�DOO�UHTXLUHPHQWV��DQG�QR�IXUWKHU�GDWD�ZDV�

needed.

Medium:�WKH�OHYHO�RI�HYLGHQFH�ZDV�RI�VXIàFLHQW�TXDOLW\�WR�HQVXUH�WKDW�FRQFOXVLRQV�

were properly based on data even though further evidence could be required.

Low:�D�VLJQLàFDQW�DPRXQW�RI�HYLGHQFH�ZDV�ODFNLQJ��HVSHFLDOO\�RQ�KHDOWK�UHODWHG�

information (outcome-related).

Not applicable

Poor: the evidence provided did not meet any kind of reliable review option.

N/A

https://bit.ly/3rUUEY7
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7KH�7$�ZDV�SHUIRUPHG�RQ�D�VQDSVKRW�RI�WKH�HYLGHQFH��7KH�DVVHVVPHQW�LV�ULVN�EHQHàW�DVVHVVPHQW��

which has to be re-evaluated in a given setting and considering newly published evidence. 

The TA was grouped into:

Recommended: recommended for use without any known limitations.

Recommend with caution:�OLPLWDWLRQV�FRXOG�EH�LGHQWLàHG��DQG�WKH�LPSOHPHQWDWLRQ�

RI�WKH�WHFKQRORJ\�LQ�D�VSHFLàF�FRQWH[W�VKRXOG�EH�GRQH�ZLWK�FDXWLRQ�

Not recommended: enough evidence to support the non-implementation of a 

technology.

Not applicable

7KLV�àQDO�DVVHVVPHQW�ZDV�WUDQVIHUUHG�LQWR�D�JUDSKLFDO�DQG�WH[W�EDVHG�VXPPDU\�IRU�WKH�&RPSHQGLXP�

+HDOWK�WHFKQRORJ\�DQG�HQJLQHHULQJ�PDQDJHPHQW�DVVHVVPHQW�
The GCEA engaged an international community of clinical engineering experts (CEE) to review 

and assess the technological attributes of health technologies submitted to WHO during the 

2021 cycle of innovation submissions. The submissions were initially reviewed for completeness 

of needed technological information by Senior Clinical Engineering Experts (SCEE), who has 

experience of conducting global clinical engineering surveys, including in low-resource countries, 

DQG�SXEOLVKLQJ�àQGLQJV�LQ�HQJLQHHULQJ�OLWHUDWXUH��2QFH�FRPSOHWHG��WKH�VXEPLVVLRQV�ZHUH�IRUZDUGHG�

to the international CEE for their review and feedback. Its members were selected based on their 

WHFKQLFDO�DUHD�RI�H[SHUWLVH��FOLQLFDO�VHWWLQJ�H[SHULHQFH��DQG�ORFDWLRQ�RI�SUDFWLFH��6SHFLàF�FULWHULD�IRU�

WKH�H[SHUWVÏ�TXDOLàFDWLRQV�LQFOXGHG�ZRUNLQJ�H[SHULHQFH�LQ�D�KHDOWKFDUH�GHOLYHU\�V\VWHP��D�SUDFWLFDO�

understanding of HTM principles, a match between their technological experience and the categories 

of the submissions assigned for their review, prior or current clinical engineering practice in low-

UHVRXUFH�VHWWLQJV��DQG�WKH�DFFHSWDQFH�RI�:+2ÏV�WHUPV�RI�SDUWLFLSDWLRQ�

)ROORZLQJ�WKH�TXDOLàFDWLRQ�RI�H[SHUWV��DW�OHDVW�WZR�UHYLHZHUV�ZHUH�DVVLJQHG�WR�HDFK�VXEPLVVLRQ��7KH�

submissions were matched to CEE reviewers according to their area of expertise and location of 

practice, along with the technological nature of the submission. To meet the goals of the engineering 

assessment, the CEE submitted their evaluations by completing an online survey tool designed by 

the SCEE for this purpose. The survey tool consisted of 26 multiple-choice questions on various 

WHFKQRORJLFDO�FKDUDFWHULVWLFV� LGHQWLàHG�DV�UHOHYDQW�WR�HYDOXDWLQJ�WKH�DSSURSULDWHQHVV�RI� LQQRYDWLYH�

health technologies for low-resource settings. Evaluated parameters, examined from the Point 

of Care (POC) perspective, included product outcomes, acceptability, robustness, environment 

of use conditions, resource requirements, availability of local support, and ease of operational 

use. Product outcomes included questions related to the potential impact from use of innovative 

product as compared with alternative technology. Acceptability questions are related to aesthetics 

and usability of the product in the intended locality, while robustness is related to the quality of a 

SURGXFWÏV�FRQVWUXFWLRQ�DQG�LWV�GXUDELOLW\��(QYLURQPHQWDO�FRQGLWLRQV�H[DPLQHG�WKH�HIIHFWV�RI�H[WUHPH�

KXPLGLW\�� WHPSHUDWXUH�� VDQG�� SRZHU� áXFWXDWLRQV�� DQG� VWRULQJ� FRQGLWLRQV� RQ�SURGXFW�SHUIRUPDQFH��

The effect of deploying the product on the need for additional engineering or supplies resources 

DQG�WKH�H[WHQW�IRU�VXIàFLHQW� ORFDO�VDOHV�DQG�WHFKQLFDO�VXSSRUW�ZHUH�DOVR� LQFOXGHG��7KH�VXUYH\�WRRO�

ZDV�GHVLJQHG�WR�DOLJQ�ZLWK�WKH�H[SHUWVÏ�ZRUNLQJ�NQRZOHGJH�RI�UHODWHG�QRPHQFODWXUH��(DFK�PXOWLSOH�

choice question was coupled with a section for comments to enable CEEs to provide additional 

reasons to support their responses.

N/A
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The online tool was tested previously and deployed during the evaluation process of submissions 

received during the previous 2021 Compendium. The online format of the tool facilitated timely 

IHHGEDFN�FROOHFWLRQ�IURP�UHPRWH�DQG�FHQWUDO�ORFDWLRQV�DURXQG�WKH�ZRUOG��$�WRWDO�RI����àOOHG�VXUYH\V�

were received from 50 CEEs representing 34 countries from across all of WHO regions. Over 38% 

RI�WKHVH�FRXQWULHV�DUH�IURP�/0,&�UHJLRQV��2I�WKH����&((�UHYLHZHUV������ZHUH�PDOH�DQG�����ZHUH�

female.* ( the list of reviewers is in the acknowledgement section)

5HVXOWV�IURP�WKH�VXUYH\�ZHUH�FROODWHG��DQDO\]HG��DQG�FRPSLOHG�E\�WKH�6&((�WHDP��)RU�HDFK�FRPSOHWHG�

survey, the SCEE reviewed all multiple-choice questions and their corresponding comments. The 

SCEE then converted the responses to each question into a score of 1, 3, or 5. A value of 1 indicated 

a lack of evidence or evidence of negative impact to support the feature in the question. A value of 

3 indicated partial evidence and a need for additional information to address concerns. A value of 5 

LQGLFDWHG�VXIàFLHQW�HYLGHQFH�WR�VXSSRUW�WKH�IHDWXUH�LQ�TXHVWLRQ��)RU�HYHU\�VXEPLVVLRQ��D�PHDQ�VFRUH�

of CEE responses was calculated for each question in the survey. Mean scores between 1–2.99, 3–3.99, 

DQG� �Ì��ZHUH� FODVVLàHG� DV� SURGXFW� FKDUDFWHULVWLFV�ZLWK� ORZ��PRGHUDWH�� DQG� KLJK� DSSURSULDWHQHVV�

for low-resource settings, respectively. The SCEE team used their expertise to complete ratings for 

IHDWXUHV�ZKHUH�LQFRQFOXVLYH�àHOG�GDWD�ZDV�FROOHFWHG��

The average values for each submission are presented in a color-coded format. A feature presented in 

UHG�LQGLFDWHV�ORZ�DSSURSULDWHQHVV�IRU�ORZ�UHVRXUFH�VHWWLQJV��ZKLFK�LV�GHàQHG�DV�SURGXFW�FKDUDFWHULVWLFV�

having responses that were typically weak, without evidence, or unsupported. Orange indicates 

PRGHUDWH� DSSURSULDWHQHVV� IRU� ORZ�UHVRXUFH� VHWWLQJV�� ZKLFK� LV� GHàQHG� DV� SURGXFW� FKDUDFWHULVWLFV�

having average responses and contains caution for further need of evidence. Green represents high 

DSSURSULDWHQHVV�IRU�ORZ�UHVRXUFH�VHWWLQJV��ZKLFK�LV�GHàQHG�DV�SURGXFW�FKDUDFWHULVWLFV�WKDW�KDYH�VWURQJ�

or above average evidence. The intended target settings for each product were also determined by 

the SCEE based on the information provided with the submission and the survey responses.

High appropriateness for low-resource settings 

Product characteristics that have strong or above average evidence

Moderate appropriateness for low-resource settings

Product characteristics with average responses and caution for 
further need of evidence

Low appropriateness for low-resource setting

Product characteristics with responses that were typically weak, without 
evidence, or unsupported

Not applicable

7KH� UHVXOWV�� ZKLFK� DUH� EDVHG� RQ� DQ� DVVHVVPHQW� IURP� ��� LQWHUQDWLRQDO� àHOG�EDVHG� &((V�� SURYLGH�

evidence for the engineering and technology management assessment of each of the submissions. 

)RU�HDFK�SURGXFW��WKH�6&((�VXPPDUL]HG�WKH�UHVSRQVHV�LQWR�D�àQDO�UDQNLQJ�WR�VXSSRUW�&RPSHQGLXP�

LQFOXVLRQ� RU� H[FOXVLRQ� GHFLVLRQV�� 7KH� FODVVLàFDWLRQ� RI� WHFKQRORJLFDO� SURSHUWLHV� IRU� HDFK� DFFHSWHG�

VXEPLVVLRQ�LV�SUHVHQWHG�LQWR�WKH�àQDO�IRUPDW�

N/A
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,QWHOOHFWXDO�SURSHUW\�DQG�ORFDO�SURGXFWLRQ
The methodology for assessing the intellectual property (IP) of the innovations submitted to WHO 

consisted in identifying the IP rights associated to or protecting each innovation, determining their 

ownership, and evaluating their accessibility and transferability.

Several steps were followed to identify the IP rights (copyrights, patents, design registrations or 

design patents, trade secrets, and trademarks) accurately. First, the information and evidence 

provided by the innovators was reviewed. The IP rights mentioned in the submissions were noted in a 

report. Subsequently, a more comprehensive research was performed to verify the evidence provided 

and identify further IP rights. International IP searches were performed using numerous IP open 

GDWDEDVHV��,3�ODZV�IURP�WKH�UHOHYDQW�FRXQWULHV�ZHUH�UHYLHZHG�WR�YHULI\�WKH�VFRSH�RI�WKH�LGHQWLàHG�,3�

rights. In some cases, further information was required, and innovators were given the opportunity to 

SURYLGH�DGGLWLRQDO�GRFXPHQWDWLRQ��$IWHU�WKHLU�LGHQWLàFDWLRQ��D�EULHI�GHVFULSWLRQ�RI�HDFK�,3�ULJKW�DQG�

WKHLU�FXUUHQW�OHJDO�VWDWXV�ZDV�DGGHG��)RU�HDFK�WHFKQRORJ\��,3�ULJKWV�ZHUH�FDWHJRUL]HG�LQWR�UHJLVWHUHG�

or unregistered, granted or pending, open access or not, proprietary or open source (software), and 

relevant or irrelevant to the present IP assessment.

)ROORZLQJ�WKH�LGHQWLàFDWLRQ�VWDJH��LW�ZDV�GHWHUPLQHG�ZKHWKHU�DOO�RI�WKH�,3�ULJKWV�LGHQWLàHG�ZHUH�LQ�IDFW�

owned by the applicant, and if not, who was the legal owner. Further, the nature of the ownership was 

determined (sole or joint ownership, license, assignment, amongst others). A background search on 

the applicant (individual or company and its subsidiaries) was performed at this stage to clarify what 

WKH�DSSOLFDQWÏV�SRVLWLRQ�ZDV�UHJDUGLQJ�WKH�RZQHUVKLS�RI�WKH�,3�ULJKWV�

For the next step of the assessment, a brief infringement check was performed to verify whether 

WKH� ,3� ULJKWV� LGHQWLàHG�ZHUH� RU� FRXOG�EH� VXEMHFW� WR� LQIULQJHPHQW� E\� RWKHUV��$� OLPLWHG� FKHFN�ZDV�

also performed to verify if any assets or IP rights were infringed upon, or if the products used, were 

licensed or in the public domain.

Subsequently, all the available agreements that could have an impact on the transferability of 

the technology were reviewed. These included any existing licensing (exclusive or non-exclusive), 

manufacturing, and distribution agreements. At a later stage, a thorough research was exectued to 

assess if the IP of each technology was fully open access, limited open access or no open access and 

if the owners of the IP rights retained any rights and control over the distributed material.

/DVWO\�� WR� UHDFK� D� FRQFOXVLRQ� RQ� WKH� WUDQVIHUDELOLW\� RI� WKH� WHFKQRORJ\�� WKH� IROORZLQJ� SRLQWV� ZHUH� 

considered:

• ,GHQWLàFDWLRQ�RI�WKH�,3�ULJKWV�DQG�WKHLU�OHJDO�VWDWXV�

• Ownership of the IP rights

• Possibility of infringement of third-party owned rights

• Existing agreements

• Willingness of the IP owner to transfer the IP

The transferability was rated as: 

Fully transferable

Partly transferable

Not transferable

Not applicableN/A
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/RFDO�SURGXFWLRQ�DVVHVVPHQW

6LQFH� ORFDO�SURGXFWLRQ� LV� D�EXVLQHVV� FDVH� WKDW� LV� LQáXHQFHG�E\�D�QXPEHU�RI� IDFWRUV� UDQJLQJ� IURP�

technology to regional policies and global competition, the methodology for local production was 

GHVLJQHG�WR�DVVHVV�RYHUDOO�PDWXULW\�RI�/0,&ÏV�WR�PDQXIDFWXUH�WKH�VSHFLàF�SURGXFW��7KH�DYDLODELOLW\�RI�

regional resources vs. import was used as the basis since the variability and the diversity in production 

FDSDELOLWLHV��LQFOXGLQJ�ERWK�0,&V�DQG�/,&V���DFURVV�/0,&�PHPEHU�VWDWHV�LV�WRR�FRPSOH[��

The methodology ensures that aspects contributing to Affordability, Accessibility, and Availability 

(including long-term supply of spares irrespective of economic sanctions) are also considered. A 

uniform and unbiased evaluation was used to verify that these requirements are met. Man, Material, 

0DFKLQH�� 0HWKRG�� DQG� 0RQH\�� WKH� �0ÏV4,5 of production management, were used to analyse the 

potential for local production. These were subdivided in to sub parameters as seen in table below.

Product

Compendium code

TEMPLATE TEMPLATE

Local production -  Analysis of 5M’s HIC LMIC

Man (HR) 5HVRXUFHV�IRU�PDQXIDFWXULQJ

5HVRXUFHV�IRU�TXDOLW\

5HVRXUFHV�IRU�UHJXODWRU\

Material 5DZ�EDVH�PDWHULDO��UHJLRQDO�LPSRUW�

6HPL�àQLVKHG�PDWHULDO��UHJLRQDO�LPSRUW�

Semi-knocked-down kit units (regional/import)

Packaging material (regional/import)

Material complexity (low - medium- high)

Machine Supply chain cluster

Inhouse manufacturing

7HVWLQJ�HTXLSPHQW�5LJV

3rd party validating labs

Methods Processes needed

Quality control

Money 5HJLRQDO�0DUNHW�	�H[SRUWV

&$3(;�LQYHVWPHQW�YV�UHWXUQV�FDVH

Unit production cost

Conclusion on local production

�� %UDGOH\�(��5HOLDELOLW\�(QJLQHHULQJ��$�/LIH�&\FOH�$SSURDFK��7D\ORU�	�)UDQFLV�/LPLWHG�����������VW�&HQWXU\�%XVLQHVV�
Management).

5 Weeden MM. Failure Mode and Effects Analysis (FMEA) for Small Business Owners and Non-Engineers: Determining and 
Preventing What Can Go Wrong. American Society for Quality; 2015.
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A conclusion was reached for the Compendium based on the evaluation of these sub parameters: 

/RZ�0RGHUDWH�+LJK�� 7KH� Ñ8QLW�3URGXFWLRQ�&RVWÒ� �XQGHU�0RQH\� LQ� WKH� WDEOH� DERYH�� LV�GHWHUPLQHG�

by considering the analysis of all other sub parameters as well as the evidence gathered from 

open sources and the assessment results on the technology obtained by the other experts. Thus, 

LW�LV�QRW�TXDQWLàDEOH��UDWKHU��LW�SURYLGHV�LQVLJKW�RQ�WKH�LQFUHDVH�RU�GHFUHDVH�LQ�SURGXFWLRQ�FRVWV�GXH�

to local production. 

Based on the above analysis, the most prevalent and sensitive areas of concern and maturity needed 

IRU�WKH�VSHFLàF�SURGXFW�DUH�OLVWHG�LQ�WKH�FRPPHQWV�WR�HQVXUH�VXFFHVVIXO�PDQXIDFWXULQJ��$V�D�UHVXOW��WKH�

SRLQWV�OLVWHG�DUH�QRW�FRPSUHKHQVLYH�EXW�UDWKHU�WKH�PRVW�LPSRUWDQW�DVSHFWV�VSHFLàF�WR�WKDW�SURGXFW�

WKDW�PXVW�EH�H[DPLQHG�àUVW�EHIRUH�SURFHHGLQJ�RQ�WR�RWKHU�DVSHFWV�RI�ORFDO�SURGXFWLRQ�

High potential for local production

Moderate potential for local production

Low potential for local production

Not applicable

 

:+2�UHODWHG�JXLGDQFH�PDWHULDO�
WHO clinical recommendations, management guidelines, and other relevant resources that were 

used as a reference to conduct the clinical evaluation were included in this section. 

N/A
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Selection
Once the assessments were completed, the core team including the multidisciplinary 

WHDP� RI� FRQVXOWDQWV� UHSUHVHQWLQJ� WKH� FOLQLFDO� DVVHVVPHQW�� :+2� VSHFLàFDWLRQ�

comparison, regulatory assessment, technology evidence assessment, health 

technology and engineering management assessment and intellectual property 

DVVHVVPHQW�V\QWKHVL]HG�WKHLU�àQGLQJV�DQG�VHOHFWHG�WKH�WHFKQRORJLHV�WR�EH�LQFOXGHG�

in the 2022 Compendium. This step consisted of the team deliberation sessions 

and a selection process. 

(DFK�DVVHVVPHQW�WHDP�UHFRUGHG�WKHLU�àQGLQJV�DQG�UHFRPPHQGDWLRQV�LQ�D�SUH�GHVLJQHG�ZHE�WHPSODWH�

developed for capturing input and comments from the team. During the deliberation session, each of 

WKH�VL[�DVVHVVPHQW�WHDPV�SURYLGHG�D�VXPPDU\�RI�WKHLU�àQGLQJV��GLVFXVVHG��DQG�ZHLJKHG�WKH�UDWLRQDOH�

for inclusion or exclusion of each product in the Compendium. In addition, clinical experience 

ZLWK�VLPLODU� WHFKQRORJLHV� LQ�D� UHDO�ZRUOG�VFHQDULR�ZDV� WDNHQ� LQWR�FRQVLGHUDWLRQ��7KH�àQDO�GHFLVLRQ�

on the technology was postponed to a later session, if the need for additional information from 

WKH�PDQXIDFWXUHU�ZDV�UDLVHG��(DFK�WHDP�DVVLJQHG�D�FRQàUPDWLRQ�WR�HDFK�VXEPLVVLRQ�EDVHG�RQ�WKH�

GHOLEHUDWLRQ�GXULQJ�WKH�VHOHFWLRQ�SURFHVV��7KH�IROORZLQJ�VFDOH�ZDV�XVHG�����OLVWHG��VXIàFLHQW�HYLGHQFH� 

2) not listed: submission incomplete or no evidence of utility or evidence of harm. During the meetings, 

WKH�WHDP�FRQàUPHG�DFFHSWDQFH�RI�WHFKQRORJLHV�ZLWK�����FRQVHQVXV�UDQNLQJV�RI�RQH�DQG�UHMHFWLRQ�RI�

technologies with 75% consensus rankings of two.

After the selection process was completed, a total of eight prototypes, and seven commercially 

available products were selected and are presented in this Compendium. It should be noted that for 

DQ\�VHOHFWHG�WHFKQRORJ\��LQFOXVLRQ�LQ�WKH�&RPSHQGLXP�GRHV�QRW�FRQVWLWXWH�D�ZDUUDQW\�IRU�àWQHVV�RI�

the technology for a particular purpose.

$OO� LQQRYDWLYH�VROXWLRQV� LQ�WKH�&RPSHQGLXP�DUH�SUHVHQWHG� LQ�WKUHH�SDJHV�VXPPDUL]LQJ�WKH�UHVXOWV�

from the WHO assessments and describing information provided by the manufacturers (commercial 

information, product description, product details).

The innovative solutions in the Compendium include the following types of products: medical devices, 

personal protective equipment, medical gas systems and eHealth solutions. In many low-resource 

settings, too many people suffer because they do not have access to appropriate, good quality 

health technologies to support the prevention, diagnosis, or treatment of a disease or disability. This 

Compendium illustrates innovative technologies (in the pipeline and available) to empower healthcare 

workers and potentially help people and patients enjoy a healthier life.
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Terms, conditions and disclaimers for the call
WHO reserves the right not to select any application or to annul the solicitation process at any time 

ZLWKRXW�LQFXUULQJ�DQ\�OLDELOLW\�RU�DQ\�REOLJDWLRQ�WR�LQIRUP�WKH�DSSOLFDQWV�RI�WKH�JURXQGV�IRU�:+2ÏV�

action. WHO reserves the right, at any time during the solicitation process, to modify the scope of the 

call. At any step in the evaluation process, WHO reserves the right to issue an amendment to the call 

GHWDLOLQJ�WKH�FKDQJH�WR�RQO\�WKRVH�DSSOLFDQWV�ZKR�KDYH�QRW�EHHQ�RIàFLDOO\�HOLPLQDWHG�DW�WKDW�SRLQW�LQ�

time. Applications will be evaluated by WHO, in collaboration with partner experts and institutions, 

at its sole discretion, taking into account the criteria outlined above. There is no obligation by WHO 

to reveal or discuss with any applicant how a submission was assessed or to provide any other 

information relative to the selection process.

Incomplete applications and applications submitted after the deadline will, in principle, be disregarded 

unless WHO, at its sole discretion, decides otherwise in respect of such incomplete or late application. 

WHO may request applicants to submit complementary or additional information as a condition for 

consideration. Any possible requests to submit complementary information and/or a more detailed 

application, as well as any discussions ensuing therefrom, will be exploratory only, and do not mean 

that the applicant concerned will be selected.

:+2�ZLOO�QRW�EH�KHOG�WR�RIIHU�DSSOLFDQWV�DQ\�H[SODQDWLRQ�RU� MXVWLàFDWLRQ�DV�WR�ZK\�WKHLU�SURSRVDO�

has been rejected and/or why they have not been selected. The list of selected applications will 

not necessarily be made public. The submission of applications, the subsequent selection process, 

and the outcome of the selection process will not be subject to any claim of any kind whatsoever 

RU� DSSHDO�� (DFK� DSSOLFDQW� ZLOO� EH� QRWLàHG� E\� :+2� LQ� ZULWLQJ� �E\� H�PDLO�� ZKHWKHU� RU� QRW� WKHLU�

submission has been selected.

Any and all costs and expenses incurred in relation to, or ensuing from, the submission of an 

application (including the possible request by WHO for complementary information and/or a more 

GHWDLOHG�SURSRVDO��ZLOO�QRW�EH�VXEMHFW�WR�FODLPV�IRU�àQDQFLDO�FRPSHQVDWLRQ�RI�DQ\�NLQG�ZKDWVRHYHU�

WHO does not warrant that any medical devices, innovations, concepts, or products that may be used, 

LGHQWLàHG��RU�RWKHUZLVH�GHYHORSHG� IURP�VHOHFWHG�SURSRVDOV�ZLOO�EH�VXFFHVVIXOO\�FRPPHUFLDOL]HG� LQ�

WDUJHW�FRXQWULHV��RU�WKDW�:+2�ZLOO�àQDQFH�RU�RWKHUZLVH�VXSSRUW�WKH�GHYHORSPHQW�RU�FRPPHUFLDOL]DWLRQ�

of any product. By selecting applications, WHO will not be held to endorse any product but will 

VROHO\�DLP�WR�GUDZ�VWDNHKROGHUVÏ�DWWHQWLRQ�WR�LQQRYDWLYH�WHFKQRORJLHV�ZLWK�D�YLHZ�WR�IXUWKHULQJ�WKH�

development and availability of and access to such innovative health technologies.

7KH�PHQWLRQ�RI�VSHFLàF�FRPSDQLHV�RU�FHUWDLQ�PDQXIDFWXUHUVÏ�SURGXFWV�DW�DQ\�VWDJH�RI�WKH�VHOHFWLRQ�

process or subsequently will not imply that they are endorsed or recommended by WHO in 

preference to others of a similar nature that are not mentioned, nor that they have been found to be 

VDIH�DQG�HIàFDFLRXV�

:LWKRXW�:+2ÏV�SULRU�ZULWWHQ�DSSURYDO��VHOHFWHG�DSSOLFDQWV�VKDOO�QRW��LQ�DQ\�VWDWHPHQW�RI�DQ�DGYHUWLVLQJ�

or promotional nature, refer to their selection under this call for innovative health technologies. In no 

FDVH�VKDOO� VHOHFWHG�DSSOLFDQWV�XVH� WKH�QDPH�RU�HPEOHP�RI� WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ��RU�DQ\�

abbreviation thereof, in relation to their business or otherwise. The same applies to all applicants 

during the selection process and thereafter.
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Disclaimer for the results
Eligibility for inclusion in the Compendium has been evaluated by WHO and the external technical 

advisers listed in the Acknowledgements. However, the evaluation has been solely based on a limited 

assortment of data including information submitted in applications and when available additional 

LGHQWLàHG� SXEOLF� VRXUFHV�� 7KHUH� KDV� EHHQ� QHLWKHU� SK\VLFDO� WHVWLQJ� QRU� ULJRURXV� UHYLHZ� IRU� VDIHW\��

HIàFDF\��TXDOLW\��DSSOLFDELOLW\��RU�FRVW�DFFHSWDELOLW\�RI�DQ\�RI�WKH�WHFKQRORJLHV��7KHUHIRUH�� LQFOXVLRQ�

LQ�WKH�&RPSHQGLXP�GRHV�QRW�FRQVWLWXWH�D�ZDUUDQW\�RI�WKH�àWQHVV�RI�DQ\�WHFKQRORJ\�IRU�D�SDUWLFXODU�

SXUSRVH��%HVLGHV��WKH�UHVSRQVLELOLW\�IRU�WKH�TXDOLW\��VDIHW\��DQG�HIàFDF\�RI�HDFK�WHFKQRORJ\�UHPDLQV�

with the developer and/ or manufacturer and/or user.

The decision to include a particular technology in the Compendium is subject to change on the 

basis of new evidence that may subsequently become available to WHO. WHO will not be held to 

endorse or recommend any technology included in the Compendium. Inclusion in the Compendium 

VROHO\�DLPV�WR�GUDZ�VWDNHKROGHUVÏ�DWWHQWLRQ�WR�LQQRYDWLYH�KHDOWK�WHFKQRORJLHV��HLWKHU�H[LVWLQJ�RU�XQGHU�

development, with a view to fostering the development and availability of and/or access to new and 

emerging technologies that are likely to be accessible, appropriate, and affordable for use in low-and 

middle-income countries.

WHO does not warrant or represent that:

1. The list of innovative health technologies is exhaustive or error free.

2. The technologies that are included in the Compendium will be embodied in future editions of the 

Compendium.

3. The use of the technologies listed is, or will be, in accordance with the national laws and regulations 

of any country, including but not limited to patent laws.

4. Any product that may be developed from the listed technologies will be successfully 

FRPPHUFLDOL]HG� LQ� WDUJHW� FRXQWULHV�� RU� WKDW� :+2� ZLOO� àQDQFH� RU� RWKHUZLVH� VXSSRUW� WKH�

GHYHORSPHQW�RU�FRPPHUFLDOL]DWLRQ�RI�DQ\�VXFK�SURGXFW�

WHO disclaims any and all liability and responsibility whatsoever for any injury, death, loss, damage, 

use of personal data, or other prejudice of any kind that may arise as a result of, or in connection 

with, the procurement, distribution, and/or use of any technology embodied in the Compendium, 

or of any resulting product and any future development thereof. Developers whose technology has 

been included in the Compendium shall not, in any statement of an advertising, commercial, and/ 

or promotional nature, refer to their participation and/or inclusion in the Compendium. In no case 

shall the latter use the WHO name and/or emblem, or any abbreviation thereof, in relation to their 

business or otherwise.
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Key for icons
7KLV� VHFWLRQ� LQFOXGHV� WKUHH� NH\V� IRU� LFRQV�� 7KH�àUVW� NH\� �EHORZ�� LV� DQ� HDV\� WR� UHDG� OHJHQG� IRU� DOO�

the icons in their category. The second key includes the icons used to describe target settings 

�QH[W�SDJH���7KH�WKLUG��NH\�LV�DQ�H[DPSOH�RI�WKH�SURàOH�XVHG�WR�GHSLFW�DVVHVVPHQW�UHVXOWV�IRU�HDFK�

WHFKQRORJ\�� 7KLV� H[DPSOH� GHSLFWV� D� FRPSOHWH� OLVW� RI� LFRQV� DQG� WKHLU� GHàQLWLRQV� LQ� WKH� RUGHU� WKH\�

appeard for all technologies. 

5HJXODWRU\�DVVHVVPHQW Proceed
Proceed with 
caution

Not acceptable
Not  

Applicable

7HFKQRORJ\�HYLGHQFH�
DVVHVVPHQW���ULVN�EHQH¼W�
UDWLR

High Medium /RZ
Not  

Applicable

7HFKQRORJ\�HYLGHQFH�
assessment - Impact High Medium /RZ

Not  

Applicable

6XPPDU\�

Innovation
Innovation 

aspect in the 

domain

Technology readiness 
OHYHO��75/�

8-9 5-7 1-4

Technology evidence 
assessment

5HFRPPHQGHG
5HFRPPHQG� 

with caution

Not  

recommended

Not  

Applicable

+HDOWK�WHFKQRORJ\�
DQG�HQJLQHHULQJ�
management

High appropri-

ateness for  

low-resource  

settings

Moderate 

appropri-

ateness for 

low-resource 

settings

/RZ�DSSUR-

priateness for 

low-resource 

setting

Not  

Applicable

7HFKQRORJ\�
WUDQVIHUDELOLW\ Fully transferable

Partly  

transferable

Not  

transferable

Not  

Applicable

2SHQO\�DFFHVV�
LQWHOOHFWXDO�SURSHUW\

Fully open  

access

/LPLWHG�RSHQ�

access
No open access

Not  

Applicable

/RFDO�SURGXFWLRQ

High appropri-

ateness for  

low-resource  

settings

Moderate 

appropri-

ateness for 

low-resource 

settings

/RZ�DSSUR-

priateness for 

low-resource 

setting

Not  

Applicable

N/A
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7DUJHW�VHWWLQJV�
,FRQV�IRU�WKH�WDUJHW�VHWWLQJV�XQGHU�Î+HDOWK�WHFKQRORJ\�DQG�HQJLQHHULQJ�PDQDJHPHQWÏ�

Primary level

Secondary level

Tertiary level

Home settings

Ambulance

5XUDO

Urban

Outdoors

Indoors
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Generic name of type of technology 
Country of origin | Country name

Primary function | Prevention; Treatment; Electronic health/medical 
records; Monitoring; Communication, safety, training; 
Supporting or sustaining life; Diagnosis; Alleviation of 
disease; Disinfection of medical devices; Control of 
conception

Category | Medical Device; Other technology; Medical gas 
system; eHealth/mHealth solution; Personal 
protective equipment

Commercial information
List price (USD): 

Year of commercialization: 

Number of units distributed: 

Currently marketed in: 

Brand: 

Model: 

Product description
A concise technical explanation including the underlying functional mechanisms of the technology is 
provided.

Product details
Accessories: 

Consumerables: 

Warranty duration: 

Lifetime: 

Energy requirements: 

Facility requirements: 

Contact name:     |  Email:      |  Phone:       |  Web:  

WHO ASSESSMENT

Clinical assessment
This section provides a brief report on the clinical assessment that was performed. Based on the 
information provided by the user manuals, clinical guidance materials, technical manuals, and brochures 
of the devices all clinical characteristics related to the use of the device, including the health problem 
addressed, the medical indications and the intended clinical use, were reviewed.

:+2�VSHFL¼FDWLRQ�FRPSDULVRQ
7KLV�VXPPDUL]HV�UHOHYDQW�FRPSOLDQW�DQG�QRQ�FRPSOLDQW�FKDUDFWHULVWLFV��DV�ZHOO�DV�WHFKQLFDO�FKDUDFWHULVWLFV�
WKDW�FRXOG�QRW�EH�YHULàHG��7KH�FRPSDULVRQ�ZDV�FRQGXFWHG�RQ�WKH�GHYLFHV�VXEPLWWHG�ZKRVH�JHQHULF�QDPHV�
DSSHDU�LQ�WKH�/LVW�RI�3ULRULW\�0HGLFDO�'HYLFHV�LQ�WKH�FRQWH[W�RI�&29,'�����RU�RWKHU�:+2�PHGLFDO�GHYLFHV�
OLVWV��7KH�WHFKQLFDO�FKDUDFWHULVWLFV�ZHUH�UHYLHZHG�DJDLQVW�WKH�WHFKQLFDO�VSHFLàFDWLRQV�VSHFLàHG�LQ�WKH�XVHU�
manuals, clinical guidance, technical manuals, and brochures of the devices.
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5HJXODWRU\�DVVHVVPHQW
Each device submitted through the WHO application process was subjected to pre- and post-market 
UHJXODWRU\�DQG�TXDOLW\�V\VWHP�HYDOXDWLRQV��)RU�HDFK�GHYLFH��D�àQDO�UHSRUW�ZDV�JHQHUDWHG�WKDW�GHWDLOHG�
WKH�GHYLFHÏV�UHDGLQHVV�IRU�SODFHPHQW�RQ�WKH�PDUNHW�LQ�/0,&V�

7HFKQRORJ\�HYLGHQFH�DVVHVVPHQW�
Domains Description Innovation

Medical

7KH�KHDOWK�EHQHàW�RI�XVLQJ�D�WHFKQRORJ\��
program, or intervention to address a 
VSHFLàF�SUREOHP�

Improvement of the health 
EHQHàW�DJDLQVW�WKH�VWDQGDUG�RI�
care

Safety

A judgment concerning the acceptability 
of the risk (a measure of the probability 
of an adverse outcome and its severity) 
associated with using a technology in a 
given situation (e.g. for a patient with a 
particular health problem) by a clinician 
ZLWK�FHUWDLQ�WUDLQLQJ��RU�LQ�D�VSHFLàHG�
treatment setting.

Improvement of the safety 
SURàOH�RI�WKH�WHFKQRORJ\�DJDLQVW�
the standard of care if any

Economy

The comparative analysis of the costs 
and consequences of applying the 
technology in the context against the 
current standard of care, in this case, 
applied to the affordability of the costs 
in low resource settings

5HGXFWLRQ�RI�WKH�RYHUDOO�FRVWV�
of managing the patient against 
the current standards if any

Organiza-
tional

The needed structure, skills and 
behaviours that are involved in the 
management and safe delivery of 
patient care with the implementation of 
the proposed technology

Improvement of the structure, 
skills and behaviours with the 
inclusion or implementation 
of the proposed technology 
against the standard of care 
that suppose an opportunity for 
systems.

Pre

Post

Pre-market 
assessment

5HYLHZ�RI�DOO�SODQV��GRFXPHQWV��DQG�GDWD�UHTXLUHG�WR�VXSSRUW�D�
PHGLFDO�GHYLFH�RU�,9'�PHGLFDO�GHYLFH�SUHPDUNHW�VXEPLVVLRQ��86�)'$�
DQG�(8�0'5�,9'5�&(�0DUN�UHTXLUHPHQWV�DUH�XVHG�DV�D�EHQFKPDUN�
representative for all global regulatory requirements.

Post-market 
assessment

5HYLHZ�RI�DOO�SODQV��GRFXPHQWV��DQG�GDWD�UHTXLUHG�WR�HQVXUH�VXSSRUW�RI�
D�PHGLFDO�GHYLFH�RU�,9'�PHGLFDO�GHYLFH�DIWHU�D�PDQXIDFWXUHU�RU�PDUNHW�
DXWKRUL]DWLRQ�KROGHU�KDV�UHFHLYHG�SUHPDUNHW�FOHDUDQFH�RU�DSSURYDO��86�
)'$�DQG�(8�0'5�,9'5�&(�0DUN�UHTXLUHPHQWV�DUH�XVHG�DV�D�EHQFKPDUN�
representative for all global regulatory requirements.

Quality system 
assessment

5HYLHZ�RI�DOO�SODQV��GRFXPHQWV��DQG�GDWD�UHTXLUHG�WR�VXSSRUW�D�PHGLFDO�
GHYLFH�RU�,9'�PHGLFDO�GHYLFH�TXDOLW\�V\VWHP�RI�D�PDQXIDFWXUHU�DQG�
RU�PDUNHW�DXWKRUL]DWLRQ�KROGHU��86�)'$�DQG�(8�0'5�,9'5�&(�0DUN�
requirements are used as a benchmark representative for all global 
regulatory requirements.

0 



WHO compendium of innovative health technologies for low-resource settings - 2022

xxx

Domains Description Innovation

Legal

The impact of the technology on 
national, regional, and local law, rules, 
regulations and other jurisprudence 
among providers, payers and vendors to 
the health care industry and its patients, 
and delivery of health care services, with 
an emphasis on operations, regulatory 
and transactional issues

Enhancement of the impact on 
legal aspects of the proposed 
technology in comparison to the 
existing alternatives if any

Social

It relates to unique perspectives about 
experiences, attitudes, preferences, 
values, and expectations concerning 
health, illness, service delivery and 
treatments. The burden of living with the 
condition being studied. Experiences of 
current used health technologies.

Experiences with and expectations of 
the health technology being studied

Enhancement of the experiences, 
attitudes, preferences, values, 
and expectations that could 
improve the intended effect 
of the analysed technology in 
comparison to the standard of 
care if any

Ethical

The dilemmas that the technology 
could trigger around: a) the use of the 
technology, b) the conduct of research 
to generate evidence that supports 
technology use and c) the allocation of 
resources

Partial or complete resolution 
of the ethical dilemmas that the 
current standard of care trigger 
on health systems.

Green  
environment

The impact of the technology design 
and materials, production, packaging, 
transportation, distribution, storage, 
maintenance, destruction, recyclability, 
RQ�WKH�HQYLURQPHQW�DQG�LWV�LQáXHQFH�RQ�
FOLPDWH�FKDQJH�DQG�SHRSOHÏV�KHDOWK

5HGXFWLRQ�RI�WKH�XQGHVLUDEOH�
or unintended effects that the 
technology could generate in 
the environment

 Summary
Item 'H´QLWLRQ

Innovation Health innovation is to develop new or improved health policies, 
systems, products and technologies, and services and delivery 
PHWKRGV�WKDW�LPSURYH�SHRSOHÏV�KHDOWK��ZLWK�D�VSHFLDO�IRFXV�RQ�WKH�
needs of vulnerable populations.

7HFKQRORJ\�5HDGLQHVV�/HYHO 2ULJLQDOO\�GHàQHG�E\�1$6$�LQ�WKH�����ÏV�DV�D�PHDQV�IRU�
measuring or indicating the maturity of a given technology. The 
75/�VSDQV�RYHU�QLQH�OHYHOV�6

Technology Evidence 
Assessment

Final recommendation according to the ponderation of the 
different domains assessed and their relative importance.

6  h2020-wp1415-annex-g-trl_en.pdf (europa.eu)

•1 ••• ••• 

f) 

https://ec.europa.eu/research/participants/data/ref/h2020/wp/2014_2015/annexes/h2020-wp1415-annex-g-trl_en.pdf
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+HDOWK�WHFKQRORJ\�DQG�HQJLQHHULQJ�PDQDJHPHQW
Domains Appropriateness
Durability A measure of expected ability to withstand environmental and use 

conditions at the target location

Ease of Use A concept that describes how easily users can deploy a product 
safely and effectively

Positive impact 
on clinical 
outcomes

A measure of the extent of expected change in clinical outcomes 
ZKHQ�D�VSHFLàF�EUDQG�RI�WHFKQRORJ\�LV�GHSOR\HG�LQ�FRPSDULVRQ�
with another brand of the same technology

Affordability It is the extent to which the intended recipients of a service can 
pay for it be it a public, governmental, or private service

Engineering 
resources 
minimization

,QGLFDWRU�RI�WKH�UDWLR�EHWZHHQ�LQFUHDVHG�RSHUDWLRQDO�EHQHàWV�DQG�
demands for additional operational resources such as logistics, 
technical management, risk prevention, spare parts or test tools, 
DQG�GHSHQGHQF\�RQ�WHFKQLFDO�/DERU�FRPSHWHQF\�RU�VXSSRUW

Cultural 
and social 
acceptability

A measure of suitability of a product to operate as intended in the 
designated locality

Environmental 
conditions

7KH�DELOLW\�RI�VSHFLàF�WHFKQRORJ\�WR�IXOàO�LWV�LQWHQGHG�XVH�H[WUHPH�
conditions present in the surroundings where it is expected to be 
used, such as power variability, temperature, humidity, or blowing 
particles and sand

Aesthetics A feature of the external presentation and appearance of a product

Ease of cleaning $�PHDVXUH�UHáHFWLQJ�ODFN�RI�GLIàFXOW\�DQG�RU�XQLTXH�EXUGHQ�WR�
accomplish proper cleaning of product

Ease of 
maintenance

7KH�LQWHQVLW\�RI�ODFN�RI�GLIàFXOW\�RU�UHTXLUHG�WHFKQLFDO�HIIRUW�LQ�
sustaining product intended use at the level when acquired 

Infrastructure  
requirements

The extent of additional functional demands presented when the 
product introduces to the local location of use, such as space, 
utilities, communication, system integration, and staff technical 
competency

Local access to 
sales support

Measure of availability of sales or marketing personnel associated 
with the evaluated product as resources to support the intended 
deployment of their product and its continuous level of 
deployment at patient readiness level

Local access 
to technical 
support

Measure of availability of technical resources associated with the 
evaluated product at the intended deployment of their product 
to warrant its continuous level of deployment at patient readiness 
level

Local access to 
training 

In clinical engineering, availability at the target deployment of 
a product of educational program that aims to promote safe, 
optimal, and compliant maintenance and repair services of medical 
devices.

~-II 
ffl 
C 
'I, 

-,. 
Ill 

d}l:6 
°ilTrr 



WHO compendium of innovative health technologies for low-resource settings - 2022

xxxii

Domains Appropriateness
Local access to 
spare parts

A measure of the immediacy and affordability of a clinical 
engineering service team to access the parts needed to sustain the 
operation of a technology at its intended safe and effectiveness 
levels

Locations of use 
within target 
setting

Determination of settings of use for a product based on 
information provided with the submission and survey response 
from intended users

,QWHOOHFWXDO�SURSHUW\�DQG�ORFDO�SURGXFWLRQ
This provides a summary of IP rights associated with the product as well as determination of ownership, 

analysis of their accessibility, evaluation of local transferability and potential for local production. 

Domains Appropriateness

Technology 
transferability

Indicates the feasibility and willingness to transfer technical 
information, tacit know-how, performance skills, technical material 
or equipment, jointly or as individual elements, with the intent 
of enabling the technologica or manufacturing capacity of the 
recipients.7 

Openly access 
intellectual 
property

The extent of intellectual property that is freely available online to 
succesfully produce the product.

Local 
production

The possibility to successfully and sustainably produce a product 
locally in compliance with the appliable regulations and as per the 
technology transfer instructions.

:+2�UHODWHG�JXLGDQFH
WHO clinical recommendations, management guidelines and other relevant resources that were used 

as a reference to conduct the clinical evaluation were included in this section. 

�� :RUOG�+HDOWK�2UJDQL]DWLRQ����������/RFDO�SURGXFWLRQ�DQG�WHFKRQRORJ\�WUDQVIHU�WR�LQFUHDVH�DFFHVV�WR�PHGLFDO�GHYLFHV��
addressing the barriers and challenges in low- and middle-income countries.

... 



xxxiii



WHO compendium of innovative health technologies for low-resource settings - 2022

xxxiv

LIST OF DEVICES
Commercially available
Cool packs for blood transportation  2

Face mask  5

Fetal monitor - wireless, mobile  8

+LJK�áRZ�QDVDO�FDQQXOD�ZLWK�&3$3��� ��

+LJK�áRZ�QDVDO�FDQQXOD�� ��

Intensive care ventilator  17

Multiport suction breathing tube  20

Prototype products
Continuous positive airway pressure device  24

Fetal monitor  27

Filling station and multiple oxygen tanks  30

High oxygen peep device  33

0HGLFDO�LPDJLQJ�DQDO\]HU�� ��

Mechanical ventilator  39

Oxygen concentrator  42

Oxygen concentrator and storage  45



COMMERCIALLY 
AVAILABLE
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Cool packs for blood transportation 
Country of origin | Japan

Primary function | Alleviation of disease

Category | Other technology

Commercial information
List price (USD): 100

Year of commercialization: 2016

Number of units distributed: 10,000-50,000

Currently marketed in: Japan, Myanmar and Thailand

Brand: Daido Industries, INC.

Model:�3&�&2167$5,,�0RGHO���������5%&�&2167$5,,�
0RGHO��������))3�&2167$5�0RGHO������

Product description
5HG�EORRG�FHOOV�DUH�WR�EH�WUDQVSRUWHG�DW����&�DQG�SODWHOHWV�DW������&��,Q�RUGHU�WR�NHHS�WKH�
WHPSHUDWXUH�ZLWKLQ�WKHVH�UDQJHV��WKLV�SURGXFW�XVHV�FKHPLFDOV��7KH�VROLGLàFDWLRQ�WHPSHUDWXUH�
VWDELOL]HV�DW�WKH�EORRG�VWRUDJH�WHPSHUDWXUH��7KXV��WKH�WHPSHUDWXUH�UHWHQWLRQ�SHUIRUPDQFH�LV�KLJK��
Furthermore, when using this product you need to pre-cool it within the range of blood storage 
temperature, therefore you can place blood products directly on the cold storage material.

Product details
Accessories:�2SWLRQDO���9DFXXP�,QVXODWHG�SDQHO�WUDQVSRUWDWLRQ�ER[

Warranty duration: 1 year

Lifetime: 2-5 years

Facility requirements: Pre-cooling

Contact: Ogiri Shinsuke | Email: shinsuke_ogiri@daido-ind.co.jp | Phone: +81 6 6746 7141 |  
Web: http://www.daido-ind.co.jp/en/ 

NOTE: Information reported by manufacturer before 17 December 2021

WHO ASSESSMENT

Clinical assessment
In resource-limited settings, safe blood and its transfusion are critical components of good-quality 
healthcare provision. Severe hemorrhage as a result of pregnancy or trauma, surgical operations, or 
VHYHUH�DQHPLD�DUH�DOO�FOLQLFDO�LQGLFDWLRQV�IRU�EORRG�WUDQVIXVLRQ��$V�H[SHFWHG��WKH�&29,'����SDQGHPLF�
KDG�D�VLJQLàFDQW�LPSDFW�RQ�$IULFDÏV�EORRG�VXSSO\��ZLWK�DERXW�VHYHQ�PLOOLRQ�SDWLHQWV�UHTXLULQJ�EORRG�
each year.

To ensure their safety and quality, blood and blood components must be stored under special 
FRQGLWLRQV��$IWHU�FROOHFWLRQ��SODVPD�FRPSRQHQWV�VKRXOG�EH�IUR]HQ�ZLWKLQ�D�FHUWDLQ�WLPH�ZLQGRZ�
�SUHIHUDEO\�ZLWKLQ���KRXUV�IRU�IUHVK�IUR]HQ�SODVPD��RU�ZLWKLQ����KRXUV���3ODWHOHWV�VKRXOG�EH�VWRUHG�DW�
��Ì���o&�XQGHU�DJLWDWLRQ�DQG�ZKROH�EORRG�DQG�5%&V�VKRXOG�EH�UHIULJHUDWHG��DW��Ì��o&��

7KH�PDQXIDFWXUHUÏV�FRRO�SDFNV�IRU�EORRG�WUDQVSRUWDWLRQ�DGGUHVV�WKH�VKRUWFRPLQJV�RI�XVLQJ�IUR]HQ�LFH�
by allowing the blood product to be pre-cooled within the range of blood storage temperature before 
being placed directly on the surface material. If given technical clearance, such an approach appears 
LQQRYDWLYH�DQG�SURPLVLQJ�DQG�GHVHUYHV�IXUWKHU�àHOG�EDVHG�HYDOXDWLRQV�

:+2�VSHFL¼FDWLRQ�FRPSDULVRQ
$W�WKH�WLPH�RI�UHSRUW�FUHDWLRQ��:+2�WHFKQLFDO�VSHFLàFDWLRQV�DUH�QRW�DYDLODEOH�WR�FRPSDUH�WKLV�W\SH�RI�
technology. 
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5HJXODWRU\�DVVHVVPHQW
5%&�&RQVWDU��3&�&RQVWHU�DQG�))3�&RQVWDU�DUH�WKH�WKUHH�PRGHOV�
of cold packs listed in the application. 

Pre-market - This product is a Class I medical device in the 
86$�DQG�(8��0'5����0LQLPDO�SUH�PDUNHW�GRFXPHQWDWLRQ�ZDV�
available and was limited to temperature maintenance reports.  
Puncture resistance and performance should have been 
GHPRQVWUDWHG�DIWHU�UHSHDWHG�IUHH]H�WKDZ�F\FOHV�

Post-market - No data or documents were provided. QS - A 
FXUUHQW�,62������������FHUWLàFDWH�ZDV�SURYLGHG�DQG�LW�H[SLUHV�LQ�
2024.

7HFKQRORJ\�HYLGHQFH�DVVHVVPHQW�

Domains
Evidence 

assessment

The technology is already available in low and middle-income 
countries, and it is used to transport different types of blood 
products safely and reliably, regardless of environmental 
temperature. It is simple to maintain and does not require 
any further training. Except for the cool packs, which will be 
produced only in Japan, the device can be manufactured locally. 
Its affordability and durability are attributed to the fact that it can 
be used over 1000 times. There was no information available on 
the materials used, especially in the cold packs. In low-resource 
settings, recycling may be an issue depending on the materials 
used. Despite this, the device should be recommended due to 
the critical need for alternative cooling systems in low-resource 
settings.

6MWO�FIRI½X�
ratio

Impact

Medical

Safety

Economy

Organizational

Legal N/A N/A

Social N/A N/A Summary

Ethical N/A N/A Innovation
Technology 

evidence 
assessment

Recommend with 
caution

Green  
environment

Technology  
readiness level 9

 

Pre

Post

Pre-market 
assessment

Proceed with 
caution

Post-market 
assessment

Not 
acceptable

Quality system 
assessment Proceed

Cool packs for blood transportation• = = • = = A A 
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+HDOWK�WHFKQRORJ\�DQG�HQJLQHHULQJ�PDQDJHPHQW

This commercially available solution can help 
SURWHFW�)UHVK�)UR]HQ�3ODVPD�DQG�RWKHU�EORRG�
products in need of distribution and relocation 
against climate-related damage over time. 
7KH�SURGXFWÏV�SDFNDJH�FRQWDLQV�D�FKHPLFDO�
substance that surrounds the FFP/blood product 
package, maintaining the contents within at the 
desired low temperature for a longer period 
of time (submitter claims up to 24 hours). The 
manufacturer provided evidence to substantiate 
the claims made, but no independent laboratory 
YHULàFDWLRQ�ZDV�LQFOXGHG��,Q�ORZ�UHVRXUFH�
VHWWLQJV��WKH�SURGXFWÏV�DELOLW\�WR�SUHYHQW�GDPDJH�
from exposure to temperature rise over time while 
transporting blood components is important. 
This product does not require any additional 
engineering or technology support to operate. 

,QWHOOHFWXDO�SURSHUW\�DQG�ORFDO�SURGXFWLRQ
Intellectual property – The company owns registered trademarks. 
Clearance is required to use this technology. Proceed with due diligence. 

Local production – All key materials and technology need to be 
imported.

:+2�UHODWHG�JXLGDQFH�PDWHULDO
• :+2�([SHUW�&RPPLWWHH�RQ�%LRORJLFDO�6WDQGDUGL]DWLRQ����WK�UHSRUW���KWWSV���ZZZ�ZKR�LQW�SXEOLFDWLRQV�L�

item/9789241210133

• Safe blood and blood products: manual on the management, maintenance and use of blood cold chain 
equipment - https://apps.who.int/iris/handle/10665/43359

• Guidance on increasing supplies of plasma-derived medicinal products in low- and middle-
income countries through fractionation of domestic plasma - https://www.who.int/publications/i/
item/9789240021815

• Maintaining a safe and adequate blood supply and collecting convalescent plasma in the context of the 
&29,'����SDQGHPLF��LQWHULP�JXLGDQFH�����)HEUXDU\��������KWWSV���DSSV�ZKR�LQW�LULV�KDQGOH��������������

• World Blood Donor Day 2021 - https://www.afro.who.int/regional-director/speeches-messages/world-
blood-donor-day-2021

Domains Appropri-
ateness Domains Appropri-

ateness 

Durability Ease of 
cleaning

Ease of Use
Ease of 
maintenance

Positive impact 
on clinical 
outcomes

Infrastructure 
requirements

$IIRUGDELOLW\¢
Local access to 
sales support

Engineering 
resources 
minimization

Local access 
to technical 
support

Cultural 
and social 
acceptability

N/A Local access to 
training

Environmental 
conditions

Local access to 
spare parts

Aesthetics
Locations of 
use within 
target setting

Target settings:
5XUDO��8UEDQ��

Outdoors, Indoors, 
Ambulance, 

Primary, 
Secondary & 
Tertiary level

Technology 
transferability

Openly access 
intellectual 
property

Local production

Cool packs for blood transportation
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Face mask 
Country of origin | United Kingdom of Great Britain and  
  Northern Ireland

Primary function | Prevention

Category | Medical device

Commercial information
List price (USD): 2.5

Year of commercialization: 2021

Number of units distributed: Unknown

Currently marketed in: United Kingdom

Brand:�7ULSOH���*URXS�/7'�8.

Model: Transparent Face Mask

Product description
$�FHUWLàHG�PHGLFDO�WUDQVSDUHQW�IDFH�PDVN�IRU�DGXOWV�DQG�FKLOGUHQ�FRQIRUPLQJ�WR�WKH�VWDQGDUG�
(1������PHGLFDO�GHYLFH��$SSURYHG�E\�WKH�0HGLFDO�+HDOWK�5HJXODWRU\�$JHQF\�>0+5$@�

Product details
Facility requirements: Healthcare waste disposal facilities (disposal of face mask), disposal guidance 
provided by the manufacturer

Contact: Bibi Kausar | Email: kausar@triple1group.co.uk | Phone: +44 79 8400 0000 | Web: https://triple1group.co.uk/ 

NOTE: Information reported by manufacturer before 17 December 2021

WHO ASSESSMENT

Clinical assessment
,Q�FRPPXQLW\�VHWWLQJV�ZKHUH�6$56�&R9���WUDQVPLVVLRQ�LV�NQRZQ�RU�VXVSHFWHG��:+2�DGYLVHV�WKDW�WKH�
general population use a non-medical mask indoors or outdoors if physical distancing of at least one 
meter cannot be maintained. Unless appropriate ventilation is ensured, WHO also advises that the 
general public wear a non-medical mask indoors, regardless of whether physical distancing can be 
maintained.

In healthcare settings, WHO recommends that healthcare practitioners that provide care to suspected 
RU�FRQàUPHG�&29,'����SDWLHQWV�ZHDU�D�PHGLFDO�PDVN�LQ�WKH�DEVHQFH�RI�DHURVRO�JHQHUDWLQJ�SURFHGXUHV�
(AGPs). In contrast, respirators (N95 or FFP2 or FFP3 standards) are recommended where AGPs are 
performed if they are widely available. 

7KLV�WUDQVSDUHQW�IDFH�PDVN�FRXOG�EH�XWLOL]HG�EHVW�DV�D�QRQ�PHGLFDO�PDVN�LQ�FRPPXQLW\�VHWWLQJV��ZKHUH�
it may represent a single-use option for facilitating communication between mask wearers and patients 
with disabilities or special needs. Its use in resource-limited environments would be contingent upon 
non-clinical factors, including costs and ease of distribution.

:+2�VSHFL¼FDWLRQ�FRPSDULVRQ
This device is a “Face mask” that can be used by nurses, physicians, and other health staff. The most 
VLPLODU�:+2�WHFKQLFDO�VSHFLàFDWLRQV�WKDW�FRXOG�EH�XVHG�IRU�DQ\�FRPSOLDQFH�HYDOXDWLRQ�FRXOG�EH�WKH�
“Medical mask” and/or the “Surgical Face mask”. 

7KLV�GHYLFH�FRPSOLHV�ZLWK�WKH�Ñ0HGLFDO�0DVNÒ��áXLG�UHVLVWDQW��DQG�WKH�Ñ6XUJLFDO�)DFH�0DVNÒ�:+2�
WHFKQLFDO�VSHFLàFDWLRQV��,W�LV�UHVWULFWHG�IRU�FRPPXQLW\�DQG�HPHUJHQF\�XVH��7KH�SURGXFW�LV�QRW�D�
respirator and should not be worn for extended use.

Compliance:�0HGLFDO�PDVN��JRRG�EUHDWKDELOLW\��LQWHUQDO�DQG�H[WHUQDO�IDFHV�FOHDUO\�LGHQWLàHG��%DFWHULDO�
)LOWUDWLRQ�(IàFLHQF\��%()��KLJKHU�WKDQ������áXLG�UHVLVWDQFH��DQG�(1�������7\SH�,,5�FRPSOLDQW��WHVW�
report provided). 

Non-compliance:�7R�(1�����RU�1,26+����&)5�3DUW����
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5HJXODWRU\�DVVHVVPHQW
Pre-maket - The validation report is not comprehensive for 
the medical-grade mask.; conforms to the standard EN14683 
PHGLFDO�GHYLFH�DQG�LV�DSSURYHG�E\�0+5$�

:+2�VSHFLàFDWLRQ��FRPSOLDQFH��%DFWHULDO�)LOWUDWLRQ�(IàFLHQF\�
(BFE):

Fluid resistant masks (surgical masks):

• (1�������7\SH�,,5

• $670�)�����/HYHO������RU��

• <<�������ZLWK�DW�OHDVW�����EDFWHULDO�GURSOHW�àOWUDWLRQ

1RQ�áXLG�UHVLVWDQW�PDVN�

• EN 14683 Type II

• <<�7�������ZLWK�DW�OHDVW�����EDFWHULDO�GURSOHW�àOWUDWLRQ�86)'$��������$670�)�����)����0���

6WDQGDUG�7HVW�0HWKRG�IRU�5HVLVWDQFH�RI�0HGLFDO�)DFH�0DVNV�WR�3HQHWUDWLRQ�E\�6\QWKHWLF�%ORRG��+RUL]RQWDO�
3URMHFWLRQ�RI�)L[HG�9ROXPH�DW�D�.QRZQ�9HORFLW\�

• ������$670�)��������6WDQGDUG�6SHFLàFDWLRQ�IRU�3HUIRUPDQFH�RI�0DWHULDOV�8VHG�LQ�0HGLFDO�)DFH�0DVNV

• ������$670�)��������6WDQGDUG�7HVW�0HWKRG�IRU�(YDOXDWLQJ�WKH�%DFWHULDO�)LOWUDWLRQ�(IàFLHQF\��%)(��RI�
Medical Face Mask Materials, Using a Biological Aerosol of Staphylococcus aureus

1RQ�FRPSOLDQFH��WR�(1�����RU�1,26+����&)5�3DUW����

Post-maket - documentation not provided

QMS - Is based on ISO 9001 Adequate documentation was not provided to perform a medical device 
5HJXODWRU\�RU�4XDOLW\�6\VWHP�UHYLHZ�

7HFKQRORJ\�HYLGHQFH�DVVHVVPHQW�

Domains
Evidence 

assessment

The device is commercially available. According to the information 
provided, it is intended for use in community and hospital settings. 
The test results indicate a protective potency in the community. 
There is a lack of evidence on clinical settings, particularly in high 
FRQWDJLRXV�DUHDV��VR�VXIàFLHQW�HIIHFWLYHQHVV�LQ�WKLV�DUHD�LV�XQFHUWDLQ��
From a social standpoint, it should be noted that the device appears 
to be useful for gathering information about facial expressions 
in social interactions as well as in the treatment of mental illness 
due to the mask design. Given that the mask is intended for single 
use only, the intended price per mask appears to be quite high for 
low-resource settings. As a result, affordability and environmental 
IULHQGOLQHVV�DUH�ERWK�TXHVWLRQHG��7R�VXPPDUL]H��WKH�GHYLFH�VKRXOG�
be included but only for community use. 

6MWO�FIRI½X�
ratio

Impact

Medical

Safety

Economy

Organizational

Legal N/A N/A

Social Summary

Ethical N/A N/A Innovation
Technology 

evidence 
assessment

Recommend with 
caution

Green  
environment

Technology  
readiness level 9

 

Pre

Post

Pre-market 
assessment

Proceed with 
caution

Post-market 
assessment

Not 
acceptable

Quality system 
assessment

Proceed with 
caution

Face m
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+HDOWK�WHFKQRORJ\�DQG�HQJLQHHULQJ�PDQDJHPHQW

7KH�WUDQVSDUHQW�PDVN�SURSHUWLHV�DUH�GLIàFXOW�
to evaluate due to the limited information 
available for this product. More data is needed 
WR�GHWHUPLQH�WKH�SURGXFWÏV�GLVSRVLWLRQ�DQG�
effectiveness in prevention. Although the 
submission claims to have a fog-resistance clear 
window to facilitate better communications, 
evidence for its effectiveness and durability was 
not provided. Currently, disposable masks are 
available on the market at a reasonable price.

,QWHOOHFWXDO�SURSHUW\�DQG�ORFDO�SURGXFWLRQ
Intellectual property – Protected by trade secret. Clearance to use this 
technology is required.

Local production – /RFDO�SURGXFWLRQ�ZLOO�UHGXFH�FRVWV��EXW�UHJLRQDO�
product demand has to be high enough to justify the business case.

:+2�UHODWHG�JXLGDQFH�PDWHULDO
• 0DVN�XVH�LQ�WKH�FRQWH[W�RI�&29,'������KWWSV���ZZZ�ZKR�LQW�SXEOLFDWLRQV�L�LWHP�DGYLFH�RQ�WKH�XVH�RI�

masks-in-the-community-during-home-care-and-in-healthcare-settings-in-the-context-of-the-novel-
coronavirus-(2019-ncov)-outbreak

• 5DWLRQDO�XVH�RI�SHUVRQDO�SURWHFWLYH�HTXLSPHQW�IRU�FRURQDYLUXV�GLVHDVH��&29,'�����DQG�FRQVLGHUDWLRQV�
during severe shortages: interim guidance, 23 December 2020 - https://www.who.int/publications/i/item/
rational-use-of-personal-protective-equipment-for-coronavirus-disease-(covid-19)-and-considerations-
during-severe-shortages

• ,QIHFWLRQ�SUHYHQWLRQ�DQG�FRQWURO�GXULQJ�KHDOWK�FDUH�ZKHQ�FRURQDYLUXV�GLVHDVH��B&29,'����B�LV�VXVSHFWHG�
RU�FRQàUPHG��LQWHULP�JXLGDQFH�����-XO\��������KWWSV���DSSV�ZKR�LQW�LULV�KDQGOH�������������

• WHO Standard precautions in health care - https://www.who.int/publications/m/item/standard-
precautions-in-health-care

• :+2�&RURQDYLUXV��&29,'�����'DVKERDUG���KWWSV���FRYLG���ZKR�LQW�

Domains Appropri-
ateness Domains Appropri-

ateness 

Durability Ease of 
cleaning

N/A

Ease of Use
Ease of 
maintenance N/A

Positive impact 
on clinical 
outcomes

Infrastructure 
requirements

$IIRUGDELOLW\¢
Local access to 
sales support

Engineering 
resources 
minimization

Local access 
to technical 
support

N/A

Cultural 
and social 
acceptability

N/A Local access to 
training N/A

Environmental 
conditions

Local access to 
spare parts N/A

Aesthetics
Locations of 
use within 
target setting

Target settings:
5XUDO��8UEDQ��

Outdoors & Home

Technology 
transferability

Openly access 
intellectual 
property

Local production

Face m
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Fetal monitor - wireless, mobile 
Country of origin | Japan

Primary function | Monitoring

Category | Medical device

Commercial information
List price (USD): 8000

Year of commercialization: 2019

Number of units distributed: 101-1,000

Currently marketed in:�6RXWK�(DVW�$VLD�5HJLRQ

Brand:�0HORG\�,QWHUQDWLRQDO�/WG�

Product description
The fetal monitor iCTG ensures proper care of pregnant women and their fetuses. iCTG graphically 
displays the fetal heart rate and uterine contractions in 20 minutes to several hours. The iCTG is 
comparable in performance to conventional CTGs but is ultra-compact, completely wireless, and 
mobile. The widespread use of this device will enable the early transfer of pregnant women to 
secondary or tertiary hospitals in areas where there is a shortage of doctors or poor access to 
medical care.

Product details
Consumables: Ultraslound gel, 2 x CTG belts

Warranty duration: 5 year

Lifetime: 2-5 years

Energy requirements:�5HFKDUJHDEOH�EDWWHU\��$&�����9�����9���KRXU�EDWWHU\�UHFKDUJH�F\FOH����KRXU�
battery life

Facility requirements: Access to a cellular phone network, Storage temperature -10 to 45°C, relative 
humidity 10-90%, atmospheric pressure 700-1060hPA

Contact: Emi Sogo | Email: sogo@melody.international | Phone: +81 87 813 7362 | Web: www.melodyi.net

NOTE: Information reported by manufacturer before 17 December 2021

WHO ASSESSMENT

Clinical assessment
In 2017, around 295,000 women died during and after pregnancy and delivery, with the vast majority of 
deaths (94%) occurring in low-resource settings. In 2019, an estimated 1.9 million babies were stillborn 
at 28 weeks or later, with three-quarters of all cases occurring in Sub-Saharan Africa and South Asia. 
With better monitoring and availability of emergency obstetric care, a large proportion of these deaths 
could be avoided.

Cardiotocography enables the evaluation of fetal health during pregnancy by examining fetal heart 
rate patterns. The primary goal of antepartum and intrapartum fetal monitoring is to identify fetuses at 
risk of hypoxia and allow for a timely intervention to lower the risk of hypoxic injury or death while also 
avoiding unneeded interventions in well-oxygenated fetuses. 

7KH�PDQXIDFWXUHUÏV�L&7*�RIIHUV�D�SDSHUOHVV��ZLUHOHVV��SRUWDEOH�VROXWLRQ�IRU�ERWK�DQWHSDUWXP�DQG�
intrapartum monitoring, which should only be used by a trained healthcare provider. It is intended 
WR�HQDEOH�UHDO�WLPH�YLVXDOL]DWLRQ�RI�UHOHYDQW�FOLQLFDO�GDWD�DQG�IDFLOLWDWH�UHPRWH�GLDJQRVLV��7KH�GHYLFH�
does not support fetal heart rate measurement in multiple pregnancies, despite of the possibility of 
monitoring more than one foetus, caution must be exercised in the use of this device in low-resource 
VHWWLQJV��DV�LW�LV�QRW�FOHDU�KRZ�LW�EHKDYHV�LQ�XQLGHQWLàHG�PXOWLSOH�SUHJQDQFLHV�

:+2�VSHFL¼FDWLRQ�FRPSDULVRQ
The Melody International CTGi – Cardiotocograph MI1001A device is claimed to be a “Foetal 
heart detector” and not a “Monitor”. Consequently, at the time of report creation, WHO technical 
VSHFLàFDWLRQV�DUH�QRW�DYDLODEOH�WR�SHUIRUP�D�FRPSOLDQFH�HYDOXDWLRQ�ZLWK�WKLV�W\SH�RI�WHFKQRORJ\��
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5HJXODWRU\�DVVHVVPHQW
Pre-maket - A safety and EMC report, as well as a usability 
assessment based on IEC 60601-1-6/IEC 62366, was provided, 
EXW�QR�SURWRFRO�RU�WHVW�UHSRUW�ZDV�VXEPLWWHG��5HSRUW�RQ�
biocompatibility and clinical performance or ultrasound testing 
and wireless and alarm validation were not included. The 
VRIWZDUH�YDOLGDWLRQ�LV�EDVHG�RQ�-,6�7�����������FHUWLàFDWH��

Post-maket -  Documents were not provided. The ISO 13485 
FHUWLàFDWH�H[SLUHV�LQ�������,W�KDV�D�0+/:�PDQXIDFWXULQJ�
FHUWLàFDWH�

7HFKQRORJ\�HYLGHQFH�DVVHVVPHQW�

Domains
Evidence 

assessment
6MWO�FIRI½X�

ratio
Impact

Medical
Melody-i is already commercially available as a cardiotocography 
device that detects fetal heart rate using an ultrasound Doppler 
method and uterine contraction using a strain gauge from mid-
pregnancy to birth. The device can be used in areas with unstable 
power supplies since it has a built-in battery that provides 6-10 
hours of usage. The battery can be charged using a small solar 
charger. It is durable, easy to produce and maintain. There is a high 
medical need. High implementation costs prevent the device from 
being affordable for low-resource settings. If the costs cannot be 
UHGXFHG�VLJQLàFDQWO\��WKH�GHYLFH�LV�QRW�UHFRPPHQGDEOH�

Safety

Economy

Organizational

Legal

Social Summary

Ethical Innovation
Technology 

evidence 
assessment

Not recommended

Green  
environment

Technology  
readiness level 9

 

Pre

Post

Pre-market 
assessment

Proceed with 
caution

Post-market 
assessment

Not 
acceptable

Quality system 
assessment Proceed
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+HDOWK�WHFKQRORJ\�DQG�HQJLQHHULQJ�PDQDJHPHQW

This product, available commercially, offers added 
observation of expecting mother and their baby 
condition while away from the hospital. Although 
it is not a replacement for a clinically acceptable 
fetal monitoring system, it delivers information that 
can help manage mother and baby vital conditions 
during pregnancy. The sensors, to be placed on 
WKH�PRWKHUÏV�DEGRPHQ��GHWHFW�WKH�EDE\ÏV�KHDUW�
movement using ultrasound detectors (doppler 
effect) and convert the information into a heart 
rate while a second force-based sensor detects the 
PRWKHUÏV�FRQWUDFWLRQV��6LQFH�WKH�EDE\�KHDUWEHDW�
VHQVLQJ�VHQVRU�XVHV�TXDUW]�VXEVWDQFH�WR�FUHDWH�
and sense changes in the ultrasound wave pitch - 
the handling of the iCTG must be gentle in order to 
SUHYHQW�GDPDJH�WR�WKH�TXDUW]��L�H��IURP�GURSSLQJ��

7KH�SURGXFW�LV�SRZHUHG�E\�D�UHFKDUJHDEOH�/LWKLXP�EDWWHU\�WKDW�PXVW�EH�FKDUJHG�DIWHU���KRXUV�RI�
operation. The charging time is an hour. This condition may require patients to obtain an additional backup 
unit for use during the battery depletion or charging period, which may increase the cost of the overall 
product. Additionally, the submission notes that an iPhone or iPad is required, while the Android devices 
have not yet been tested for connectivity. 

,QWHOOHFWXDO�SURSHUW\�DQG�ORFDO�SURGXFWLRQ
Intellectual property – It is patent-protected and the design is 
registered. There are registered trademarks for the device. Clearance to 
use this technology is required. 

Local production – Innovator does not want to consider producing 
locally. There is also a high dependency on imports for local production.

:+2�UHODWHG�JXLGDQFH�PDWHULDO
• Maternal mortality: evidence brief - https://apps.who.int/iris/handle/10665/329886

• Trends in maternal mortality 2000 to 2017: estimates by WHO, UNICEF, UNFPA, World Bank Group and 
the United Nations Population Division - https://apps.who.int/iris/handle/10665/327595

• Managing complications in pregnancy and childbirth: a guide for midwives and doctors – 2nd ed. - 
https://apps.who.int/iris/handle/10665/255760

• WHO recommendations on antenatal care for a positive pregnancy experience - https://apps.who.int/iris/
handle/10665/250796

• :+2�UHFRPPHQGDWLRQV�RQ�PDWHUQDO�KHDOWK��JXLGHOLQHV�DSSURYHG�E\�WKH�:+2�*XLGHOLQHV�5HYLHZ�
Committee - https://apps.who.int/iris/handle/10665/259268

• 5HFXUUHQFH�RI�DGYHUVH�SHULQDWDO�RXWFRPHV�LQ�GHYHORSLQJ�FRXQWULHV���KWWSV���G[�GRL�RUJ���������
%/7����������

Domains Appropri-
ateness Domains Appropri-

ateness 

Durability Ease of 
cleaning

Ease of Use
Ease of 
maintenance

Positive impact 
on clinical 
outcomes

Infrastructure 
requirements

$IIRUGDELOLW\¢
Local access to 
sales support

Engineering 
resources 
minimization

Local access 
to technical 
support

Cultural 
and social 
acceptability

N/A Local access to 
training

Environmental 
conditions

Local access to 
spare parts

Aesthetics
Locations of 
use within 
target setting

Target settings:
Primary, 

Secondary & 
Tertiary level, 

Ambulance

Technology 
transferability

Openly access 
intellectual 
property

Local production
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,MKL�¾S[�REWEP�GERRYPE�[MXL�'4%4��
Country of origin | 1HZ�=HDODQG
Primary function | Treatment

Category | Medical device

Commercial information
Year of commercialization: 2021

Number of units distributed: 101-1,000

Currently marketed in:�1HZ�=HDODQG

Brand:�&RPSDQ\��)LVKHU�	�3D\NHO�+HDOWKFDUH�/WG���%UDQG��2SWLáRZ�
Model: Airvo 3

Product description
$LUYR���GHOLYHUV�1DVDO�+LJK�)ORZ�WKHUDS\��+)1&���+LJK�KXPLGLàHG�URRP�DLU�áRZV�SURYLGH�UHVSLUDWRU\�
support (reducing anatomical dead space & giving positive airway pressure). If needed, O

2
 can also 

be delivered via Airvo 3, but O
2
�LV�QRW�UHTXLUHG�WR�SURYLGH�UHVSLUDWRU\�VXSSRUW�RU�D�KLJK�áRZ�RI�DLU��

7KH�JDV�LV�KHDWHG�KXPLGLàHG�WR�SURYLGH�SDWLHQW�FRPIRUW�DQG�WKHUDS\�FRPSOLDQFH��$LUYR���FDQ�DOVR�
SURYLGH�EXEEOH�&3$3��-XQLRU�PRGHO��DQG�&3$3�1,9�WKHUDS\��$GXOW�$FXWH�PRGHO��

Product details
Consumables:�+HDWHG�EUHDWKLQJ�WXEH�	�FKDPEHU��2SWLáRZ�1DVDO�&DQQXOD�Ì�FRPHV�LQ�WKUHH�VL]HV�IRU�
$GXOWV�DQG�VL[�VL]HV�IRU�3DHGLDWULFV�RU�%XEEOH�&3$3�RU�1RQ�LQYDVLYH�YHQWLODWLRQ�0DVNV

Warranty duration: 2 years

Lifetime: 5 years

Energy requirements:�5HFKDUJHDEOH�EDWWHU\��&RQWLQXRXV�SRZHU�VXSSO\��$&�����9�����9����KRXU�
battery recharge cycle,0.67-hour battery life

Facility requirements:�6SHFLàF�WHPSHUDWXUH�DQG�RU�KXPLGLW\�UDQJH��2SHUDWLQJ�FRQGLWLRQV��
7HPSHUDWXUH��������&o��+XPLGLW\����������5+���$OWLWXGH���������P�������IW���6WRUDJH�WHPSHUDWXUH��
����WR���&o�DQG�+XPLGLW\������WR�����5HODWLYH�+XPLGLW\

Contact: Varun Purushotham | Email: varun.purushotham@fphcare.fr | Phone: +33 63 412 7493 | Web: www.fphcare.co.nz

NOTE: Information reported by manufacturer before 17 December 2021 

WHO ASSESSMENT

Clinical assessment
,Q�ORZ�UHVRXUFH�VHWWLQJV��WKH�&29,'����SDQGHPLF�KDV�ZRUVHQHG�DQG�IXUWKHU�H[DFHUEDWHG�WKH�ORQJ�
VWDQGLQJ�QHHG�IRU�DFFHVVLEOH�DQG�UHOLDEOH�R[\JHQ�VXSSOLHV��/RZHU�UHVSLUDWRU\�WUDFW�LQIHFWLRQV�DUH�
a leading cause of morbidity and mortality in low and lower-middle income countries and often 
necessitate supplemental oxygen therapy and/or non-invasive ventilation. 

$LUYRÜ��DOORZV�IRU�WKH�GHOLYHU\�RI�KLJK�áRZ�QDVDO�FDQQXOD�R[\JHQ��LW�UHWDLQV�DOO�$LUYRÜ��IHDWXUHV��DQG�
for C-PAP non-invasive ventilation among infants and adults. These characteristics contribute to making 
it a device of interest to treat severely hypoxemic patients in low-resource environments. Its use and 
application should be limited to secondary or tertiary healthcare facilities, where monitoring of the 
SDWLHQWÏV�FOLQLFDO�VWDWXV�FDQ�EH�HQVXUHG�

:+2�VSHFL¼FDWLRQ�FRPSDULVRQ
$,592Ü��FRPSOLDQFH�HYDOXDWLRQ�KDV�EHHQ�GRQH�XVLQJ�ERWK�WKH�:+2�Ñ+)1&�Ì�+LJK�)ORZ�1DVDO�
&DQQXODÒ�DQG�Ñ&3$3�Ì�&RQWLQXRXV�3RVLWLYH�$LUZD\�3UHVVXUHÒ�WHFKQLFDO�VSHFLàFDWLRQV��

This device fully complies with the “HFNC adult and paediatric” and “CPAP” WHO technical 
VSHFLàFDWLRQV

COMPLIANCE WITH “HFNC” and “CPAP”: adult/paediatric. User/service draft manual provided. In-
EXLOW�WXUELQH��&DSDELOLW\�WR�JHQHUDWH�D�KLJK�áRZ�RI�PL[HG�URRP�DLU�DQG�R[\JHQ��)ORZ�XS�WR����/�PLQ��
Temperature of the warmed air. FiO

2
 % available 21-100%. Pressure range compliant (up to 45 cmH2O). 

Graphical display and user interface with all required parameters available to be displayed. All required 
alarms provided. Trolley with wheels, brakes and dedicated spaces for accessories. Compliant power 
supply characteristics and possibility to use it in combination with an UPS to provide battery back 

CO
M

M
ER

CI
AL

LY
 A

VA
ILA

BL
E



12

WHO compendium of innovative health technologies for low-resource settings - 2022 COMMERCIALLY AVAILABLE

XS�LQ�WKH�FDVH�RI�$&�SRZHU�IDLOXUH��,3���SURWHFWLRQ�OHYHO��5+��UDQJH��$XWRPDWLF�VZLWFK�IURP�$&�SRZHU�
electric-line mode to battery operating mode. Compliant length of the main power cable (* 2 m). Necessary 
accessories and consumables are available. More than 10 languages available including English. Two years of 
warranty provided. Environmental requirements for storage/operations available. 

NON-COMPLIANCE WITH “HFNC” and “CPAP”: None.

5HJXODWRU\�DVVHVVPHQW
7KLV�SURGXFW�LV�FRPPHUFLDOO\�DYDLODEOH�LQ�1HZ�=HDODQG�DQG�QRW�
GLVWULEXWHG�JOREDOO\��5HSRUWV�RQ�SUH�PDUNHW�GHVLJQ�YHULàFDWLRQ�
and validation have not been submitted. The clinical evaluation 
report and post-market documentation were not available. 
Adequate documentation should be provided to conduct 
regulatory and quality system reviews to demonstrate safety and 
HIàFDF\�RI�WKH�GHYLFH�

7HFKQRORJ\�HYLGHQFH�DVVHVVPHQW�

Domains
Evidence 

assessment
6MWO�FIRI½X�

ratio
Impact

Medical
Airvo3 is innovative due to its technical features. Similar to the 
predecessor model Airvo2, a recommendation can only be made 
with caution. This is mainly due to the questionable affordability. 
This cannot be conclusively assessed on the basis of the 
documents submitted.

Safety

Economy

Organizational

Legal

Social Summary

Ethical Innovation
Technology 

evidence 
assessment

Recommend with 
caution

Green  
environment

Technology  
readiness level 9

 

Pre

Post

Pre-market 
assessment

Proceed with 
caution

Post-market 
assessment

Proceed with 
caution

Quality system 
assessment Proceed
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+HDOWK�WHFKQRORJ\�DQG�HQJLQHHULQJ�PDQDJHPHQW

Both the User and Technical manuals claim that 
the product life cycle is 5 years, with a shelf life of 
0-2 years. These are ranges that are much shorter 
than users and industry are accustomed to for 
comparable products. This product contains 
software, motor, electronic display, alarm speaker, 
heating plate, and sensor but yet the manuals 
claim that preventive maintenance is not required. 
For a product that is expected to be subjected to 
áXLG�VSLOOV��HOHFWULFDO�SRZHU�LQVWDELOLW\��VRIWZDUH�
glitches controlling a heating plate all operating 
around oxygen lines - there is a need for guidance 
on the frequency and process for testing and 
maintaining such a product on regular basis. The 
statement that PM is not required places patients 
DQG�XVHUV�LQ�RWKHUZLVH�SUHYHQWDEOH�KD]DUG�

,QWHOOHFWXDO�SURSHUW\�DQG�ORFDO�SURGXFWLRQ
Intellectual property – It is patent-protected with registered industrial 
designs and trademarks. The use of all intellectual property will require 
clearance. The use of patented compatible third-party products may also 
require clearance. 

Local production – &XUUHQW�UHJLRQDO�YROXPHV�DUH�VLJQLàFDQWO\�ORZ��
creating a poor business case for dedicated local production.

:+2�UHODWHG�JXLGDQFH�PDWHULDO
• WHO Global Health Estimates (the top 10 causes of death) - https://www.who.int/news-room/fact-

sheets/detail/the-top-10-causes-of-death 
• :+2�&RURQDYLUXV��&29,'�����'DVKERDUG���KWWSV���FRYLG���ZKR�LQW�
• &RURQDYLUXV�GLVHDVH��&29,'�����WHFKQLFDO�JXLGDQFH��3DWLHQW�PDQDJHPHQW���KWWSV���ZZZ�ZKR�LQW�

emergencies/diseases/novel-coronavirus-2019/technical-guidance/patient-management
• /LYLQJ�JXLGDQFH�IRU�FOLQLFDO�PDQDJHPHQW�RI�&29,'������KWWSV���ZZZ�ZKR�LQW�SXEOLFDWLRQV�L�LWHP�:+2�
�����Q&R9�FOLQLFDO�������

• 7KHUDSHXWLFV�DQG�&29,'�����OLYLQJ�JXLGHOLQH���KWWSV���ZZZ�ZKR�LQW�SXEOLFDWLRQV�L�LWHP�:+2������Q&R9�
therapeutics-2021.3

• :+2�UHFRPPHQGDWLRQV�RQ�QHZERUQ�KHDOWK��JXLGHOLQHV�DSSURYHG�E\�WKH�:+2�*XLGHOLQHV�5HYLHZ�
Committee - https://www.who.int/publications/i/item/WHO-MCA-17.07

• :+2�,&5&�%DVLF�(PHUJHQF\�&DUH��DSSURDFK�WR�WKH�DFXWHO\�LOO�DQG�LQMXUHG���KWWSV���ZZZ�ZKR�LQW�
publications/i/item/basic-emergency-care-approach-to-the-acutely-ill-and-injured

• Emergency care - https://www.who.int/emergencycare/systems/en/
• WHO Medical Emergency Checklist - https://www.who.int/publications/i/item/who-medical-emergency-

checklist
• Guidelines for essential trauma care - https://www.who.int/publications/i/item/guidelines-for-essential-

trauma-care
• WHO Oxygen website - https://www.who.int/health-topics/oxygen#tab=tab_2
• Oxygen therapy for children: a manual for health workers - https://apps.who.int/iris/

handle/10665/204584
• 2[\JHQ�VRXUFHV�DQG�GLVWULEXWLRQ�IRU�&29,'����WUHDWPHQW�FHQWUHV��LQWHULP�JXLGDQFH����$SULO��������KWWSV���

apps.who.int/iris/handle/10665/331746

Domains Appropri-
ateness Domains Appropri-

ateness 

Durability Ease of 
cleaning

Ease of Use
Ease of 
maintenance

Positive impact 
on clinical 
outcomes

Infrastructure 
requirements

$IIRUGDELOLW\¢
Local access to 
sales support

Engineering 
resources 
minimization

Local access 
to technical 
support

Cultural 
and social 
acceptability

N/A Local access to 
training

Environmental 
conditions

Local access to 
spare parts

Aesthetics
Locations of 
use within 
target setting

Target settings:
Secondary & 
Tertiary level

Technology 
transferability

Openly access 
intellectual 
property

Local production
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,MKL�¾S[�REWEP�GERRYPE�
Country of origin | 1HZ�=HDODQG
Primary function | Treatment

Category | Medical device

Commercial information
List price (USD): 3500

Year of commercialization: 2012

Number of units distributed: 50,000+

Currently marketed in: Globally

Brand:�&RPSDQ\��)LVKHU�	�3D\NHO�+HDOWKFDUH��%UDQG��2SWLáRZ

Model: Airvo 2

Product description
7KH�$LUYR���GHOLYHUV�1DVDO�+LJK�)ORZ�WKHUDS\��+)1&���7KH�GHOLYHU\�RI�KLJK�áRZV�RI�KXPLGLàHG�DLU�
provides respiratory support. Washout of anatomical dead space and positive airway pressure are 
two advantages. Supplemental oxygen can also be delivered via Airvo 2 if needed.

+HDWLQJ�KXPLGLàHG�JDVHV��PLQLPL]HG�FRQGHQVDWLRQ��DQG�FRPIRUWDEOH�LQWHUIDFHV�DUH�XVHG�WR�HQVXUH�
patient comfort and therapy compliance.

Product details
Consumables:����+HDWHG�EUHDWKLQJ�WXEH�	�FKDPEHU����2SWLáRZ�1DVDO�&DQQXOD�Ì�FRPHV�LQ�WKUHH�VL]HV�
IRU�$GXOWV�DQG�WZR�VL]HV�IRU�3DHGLDWULFV

Warranty duration: 2 years

Lifetime: 5-10 years

Energy requirements:�&RQWLQXRXV�SRZHU�VXSSO\��$&�����9�����9�����:

Facility requirements:�6WRUDJH�WHPSHUDWXUH�����&�WR���&o��KXPLGLW\������WR�����5HODWLYH�+XPLGLW\

Contact: Varun Purushotham | Email: varun.purushotham@fphcare.fr | Phone: +33 63 412 7493 | Web: www.fphcare.co.nz

NOTE: Information reported by manufacturer before 17 December 2021

WHO ASSESSMENT

Clinical assessment
,Q�ORZ�UHVRXUFH�VHWWLQJV��WKH�&29,'����SDQGHPLF�KDV�ZRUVHQHG�DQG�IXUWKHU�H[DFHUEDWHG�WKH�ORQJ�
VWDQGLQJ�QHHG�IRU�DFFHVVLEOH�DQG�UHOLDEOH�R[\JHQ�VXSSOLHV��/RZHU�UHVSLUDWRU\�WUDFW�LQIHFWLRQV�DUH�
a leading cause of morbidity and mortality in low and lower-middle income countries and often 
necessitate supplemental oxygen therapy. 

+LJK�áRZ�QDVDO�FDQQXOD�R[\JHQ�FDQ�EH�HPSOR\HG�LQ�D�YDULHW\�RI�FRQGLWLRQV��LQFOXGLQJ�UHVSLUDWRU\�
distress syndrome in premature newborns, and hypoxemic respiratory failure in children and adults. 
+LJK�áRZ�R[\JHQ�GHYLFHV�KDYH�VHYHUDO�DGYDQWDJHV�RYHU�WUDGLWLRQDO�R[\JHQ�GHOLYHU\�V\VWHPV��LQFOXGLQJ�
LQFUHDVHG�FRPIRUW��PRUH�DFFXUDWH�GHOLYHU\�RI�IUDFWLRQ�RI�LQVSLUHG�R[\JHQ��ZDUPLQJ�DQG�KXPLGLàFDWLRQ�
of secretions to facilitate expectoration, washout of upper airway dead space, and a positive airway 
SUHVVXUH�HIIHFW��&RPSDUHG�WR�R[\JHQ�IDFH�PDVNV��KLJK�áRZ�QDVDO�FDQQXODV�KDYH�EHHQ�OLQNHG�WR�D�
GHFUHDVHG�QHHG�IRU�PHFKDQLFDO�YHQWLODWLRQ��EXW�QRW�PRUWDOLW\��LQ�REVHUYDWLRQDO�VWXGLHV�DQG�UDQGRPL]HG�
clinical trials. 

3DWLHQWV�ZKR�UHTXLUH�KLJK�áRZ�QDVDO�FDQQXOD�R[\JHQ�DUH�DW�KLJK�ULVN�RI�VHYHUH�UHVSLUDWRU\�IDLOXUH�RU�
mechanical ventilation. Hence, Airvo™ 2 may be best used in a monitored setting, such as an intensive 
or critical care unit, and may be applied in selected resource-limited contexts with comparable features.
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:+2�VSHFL¼FDWLRQ�FRPSDULVRQ
$,592���2SWLáRZ�6\VWHP�KDV�EHHQ�HYDOXDWHG�E\�FRPSDULQJ�WKH�WHFKQLFDO�GRFXPHQWV�SURYLGHG�ZLWK�WKH�
+LJK�)ORZ�1DVDO�FDQQXOD�:+2�WHFKQLFDO�VSHFLàFDWLRQV�FXUUHQWO\�XVHG�DQG�XSGDWHG�RQ�1RYHPEHU�������

7KLV�GHYLFH�&203/,(6�ZLWK�WKH�Ñ+)1&�DGXOW�DQG�SDHGLDWULFÒ�:+2�WHFKQLFDO�VSHFLàFDWLRQV�

compliance: adult/paediatric. User manual/instructions for use provided. Built-in turbine. Capability to 
JHQHUDWH�D�KLJK�áRZ�RI�PL[HG�URRP�DLU�DQG�R[\JHQ��)ORZ�XS�WR����/�PLQ��7KH�WHPSHUDWXUH�RI�WKH�ZDUPHG�
air. FiO

2
 % available 21-100%. Graphical display and user interface. Trolley with wheels, brakes, and dedicated 

spaces for accessories. Compliant power supply characteristics and the possibility to use it in combination 
with a UPS to provide battery backup in the case of AC power failure. Necessary accessories and 
consumables are available. More than ten languages are available, including English. Two years of warranty 
SURYLGHG��(QYLURQPHQWDO�UHTXLUHPHQWV�IRU�VWRUDJH�RSHUDWLRQV�DYDLODEOH��,3���FHUWLàHG��&RPSOLDQW�5+��
range. Displayed parameters and alarms required are available. The length of the main power cable is longer 
than 2m. 

Non-compliance: None. 

5HJXODWRU\�DVVHVVPHQW
7KHUH�ZDV�LQVXIàFLHQW�GRFXPHQWDWLRQ�WR�SHUIRUP�D�SUH�PDUNHW�
and post-market medical device regulatory review.

$,592���KDG�UHFHLYHG�DSSURYDOV�IURP�$XVWUDOLD��WKH�86$��
&DQDGD��-DSDQ��,QGLD��&KLQD��<HPHQ��6RXWK�$IULFD��5XVVLD��DQG�
Nigeria at the time of this report.

7HFKQRORJ\�HYLGHQFH�DVVHVVPHQW�

Domains
Evidence 

assessment
6MWO�FIRI½X�

ratio
Impact

Medical
The device is commercially available in up to 120 countries, 
LQFOXGLQJ�/0,&V��7KH�GHYLFH�KDV�D�JRRG�VDIHW\�SURàOH�EDVHG�RQ�
the given clinical data provided. It is easy to operate and maintain. 
Transferability is provided. The device is used in accordance with 
prescribed guidelines. In high-income settings, cost-effectiveness 
KDV�EHHQ�GHPRQVWUDWHG��7UDQVIHU�WR�/0,�VHWWLQJV�EDVHG�RQ�
provided documents however, is not possible. To provide robust 
VWDWHPHQWV�RQ�DIIRUGDELOLW\�LQ�/0,&V��DGGLWLRQDO�GRFXPHQWV�DUH�
required.

Safety

Economy

Organizational

Legal

Social Summary

Ethical Innovation
Technology  

evidence  
assessment

Recommend with 
caution

Green  
environment

Technology  
readiness level 9

 

Pre

Post

Pre-market 
assessment

Proceed with 
caution

Post-market 
assessment

Proceed with 
caution

Quality system 
assessment Proceed
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+HDOWK�WHFKQRORJ\�DQG�HQJLQHHULQJ�PDQDJHPHQW

The Nasal High Flow System is integrated with 
836�VXSSRUWHG�JDV�KHDWLQJ�DQG�KXPLGLàFDWLRQ��
7KH�V\VWHPÏV�SRUWDELOLW\�DQG�XVDELOLW\�DUH�FOHDUO\�
demonstrated. The unit and accessory (i.e. parts) 
costs for this application appear to be high, with 
a product life expectancy of 5 years. Maintenance 
LV�UHTXLUHG�ZLWK�LQVXIàFLHQW�JXLGDQFH�IRU�FKDQJLQJ�
àOWHUV��KHDWLQJ�HOHPHQW�IXQFWLRQDOLW\��áXLG�VSLOOV�
damage, and attending to the UPS on a frequent 
basis. Field-based evaluation is pending.

,QWHOOHFWXDO�SURSHUW\�DQG�ORFDO�SURGXFWLRQ
Intellectual property – It is patent-protected with registered 
LQGXVWULDO�GHVLJQV��$,592��0<�$,592��DQG�237,)/2:�KDYH�WUDGHPDUN�
registrations. 
The use of all intellectual property will require clearance. The use of 
patented compatible third-party products may also require clearance.

Local production – Due to the low volume of current regional demand, 
there is a weak business case for dedicated local production.

:+2�UHODWHG�JXLGDQFH�PDWHULDO
• WHO Global Health Estimates (the top 10 causes of death) - https://www.who.int/news-room/fact-

sheets/detail/the-top-10-causes-of-death 

• :+2�&RURQDYLUXV��&29,'�����'DVKERDUG���KWWSV���FRYLG���ZKR�LQW�

• &RURQDYLUXV�GLVHDVH��&29,'�����WHFKQLFDO�JXLGDQFH��3DWLHQW�PDQDJHPHQW���KWWSV���ZZZ�ZKR�LQW�
emergencies/diseases/novel-coronavirus-2019/technical-guidance/patient-management

• /LYLQJ�JXLGDQFH�IRU�FOLQLFDO�PDQDJHPHQW�RI�&29,'������KWWSV���ZZZ�ZKR�LQW�SXEOLFDWLRQV�L�LWHP�:+2�
�����Q&R9�FOLQLFDO�������

• 7KHUDSHXWLFV�DQG�&29,'�����OLYLQJ�JXLGHOLQH���KWWSV���ZZZ�ZKR�LQW�SXEOLFDWLRQV�L�LWHP�:+2������Q&R9�
therapeutics-2021.3

• :+2�UHFRPPHQGDWLRQV�RQ�QHZERUQ�KHDOWK��JXLGHOLQHV�DSSURYHG�E\�WKH�:+2�*XLGHOLQHV�5HYLHZ�
Committee - https://www.who.int/publications/i/item/WHO-MCA-17.07

• :+2�,&5&�%DVLF�(PHUJHQF\�&DUH��DSSURDFK�WR�WKH�DFXWHO\�LOO�DQG�LQMXUHG���KWWSV���ZZZ�ZKR�LQW�
publications/i/item/basic-emergency-care-approach-to-the-acutely-ill-and-injured

• Emergency care - https://www.who.int/emergencycare/systems/en/

• WHO Medical Emergency Checklist - https://www.who.int/publications/i/item/who-medical-emergency-
checklist

• Guidelines for essential trauma care - https://www.who.int/publications/i/item/guidelines-for-essential-
trauma-care

• WHO Oxygen website - https://www.who.int/health-topics/oxygen#tab=tab_2

• Oxygen therapy for children: a manual for health workers - https://apps.who.int/iris/
handle/10665/204584

• 2[\JHQ�VRXUFHV�DQG�GLVWULEXWLRQ�IRU�&29,'����WUHDWPHQW�FHQWUHV��LQWHULP�JXLGDQFH����$SULO��������KWWSV���
apps.who.int/iris/handle/10665/331746

Domains Appropri-
ateness Domains Appropri-

ateness 

Durability Ease of 
cleaning

Ease of Use
Ease of 
maintenance

Positive impact 
on clinical 
outcomes

Infrastructure 
requirements

$IIRUGDELOLW\¢
Local access to 
sales support

Engineering 
resources 
minimization

Local access 
to technical 
support

Cultural 
and social 
acceptability

N/A Local access to 
training

Environmental 
conditions

Local access to 
spare parts

Aesthetics
Locations of 
use within 
target setting

Target settings:
Urban, Indoors, 

Secondary & 
Tertiary level

Technology 
transferability

Openly access 
intellectual 
property

Local production
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Intensive care ventilator 
Country of origin | United States of America

Primary function | Supporting or sustaining life

Category | Medical device

Commercial information
List price (USD): 2500

Brand:�:RUOG�9HQWLODWRU�)RXQGDWLRQ

Model:�:RUOG9HQW

Product description
7KLV�HPHUJHQF\�XVH�YHQWLODWRU�XWLOL]HV�WKH�IROORZLQJ�SURYHQ�
approaches. Solenoid operated inspiratory and expiratory 
valve control typical of modern ICU vent designs; few moving parts

Entrainment of room air via venturi action with all O
2
 delivered to the patient without waste

6WDQGDUG�VLOLFRQ�SLH]RUHVLVWLYH�SUHVVXUH�VHQVRUV�ZLWK�D�à[HG�RULàFH��DLUZD\�áRZ�VHQVRU

Commercial component controller using compiled SW without operating systems

&RPPHUFLDO�$&�'&�SRZHU�VXSSO\�ZLWK�VWDQGDUG�/L�,RQ�EDWWHU\

Product details
Accessories: Flow Sensor: Single piece molded component that creates a differential pressure signal 
DV�D�IXQFWLRQ�RI�DLUZD\�áRZ�

Consumables:�*HQHULF�YHUVLRQV�RI��3DWLHQW�%UHDWKLQJ�&LUFXLW��$LUZD\�3UHVVXUH�6HQVH�/LQH��,QVSLUDWRU\�
Filter

Lifetime: 5-10 years

Energy requirements:�5HFKDUJHDEOH�EDWWHU\��FRQWLQXRXV�SRZHU�VXSSO\��'&����9����:����KRXU�EDWWHU\�
recharge cycle, 0.5-hour battery life

Facility requirements: Gas supply (Oxygen)

Contact: Ronald Tobia | Email: rtobia@worldvent.org | Phone: +1 608 825 4882 | Web: www.worldvent.org 

NOTE: Information reported by manufacturer before 17 December 2021

WHO ASSESSMENT

Clinical assessment
/RZHU�UHVSLUDWRU\�WUDFW�LQIHFWLRQV�DQG�UHVSLUDWRU\�GLVHDVHV�DUH�D�PDMRU�VRXUFH�RI�PRUELGLW\�DQG�
mortality in many resource-limited settings, ranking among the top ten causes of death in low- and 
ORZHU�PLGGOH�LQFRPH�FRXQWULHV��7KH�&29,'����SDQGHPLF�KDV�KHLJKWHQHG�WKH�JOREDO�GHPDQG�IRU�KLJK�
quality, safe, and affordable medical equipment to treat patients with respiratory failure, particularly 
those who require mechanical ventilation. 

,Q�LQWHQVLYH�FDUH�DQG�FULWLFDO�FDUH�VHWWLQJV��WKH�:RUOG9HQW�YHQWLODWRU�FRXOG�SURYLGH�DQ�HDV\�WR�XVH�
DOWHUQDWLYH�WR�WUDGLWLRQDO�YHQWLODWRUV��6LQJOH�OHYHO�FRQWUROV�DQG�D�VLPSOH�LQWHUIDFH�PD\�DLG�WKH�XVHUÏV�
IDPLOLDUL]DWLRQ�ZLWK�WKH�YHQWLODWRU��DVVXPLQJ�WKDW�DSSURSULDWH�WUDLQLQJ�LV�SURYLGHG�DQG�UHOLDEOH�SRZHU�
supply is ensured (even though the ventilator has a backup battery).

:+2�VSHFL¼FDWLRQ�FRPSDULVRQ
7KH�:25/'9(17�YHQWLODWRU�GRHV�127�FRPSO\�ZLWK�WKH�Ñ,&8�9(17,/$725Ò�:+2�WHFKQLFDO�
VSHFLàFDWLRQV��

7KH�IROORZLQJ�PDLQ�QRQ�FRPSOLDQFHV�DQG�QRQ�YHULàDEOH��RU�QRW�VSHFLàHG��UHTXLUHPHQWV�DUH�OLVWHG��

Non-compliances��([WHUQDO�ORZ�SUHVVXUH�VRXUFH�FRPSDWLEOH�������SVL���3UHVVXUH�&RQWURO�9HQWLODWLRQ�
�3&9��PRGH�QRW�DYDLODEOH��1,9�PRGHV�QRW�SURYLGHG��&3$3�RU�%L3$3���)L2

2
 range 21-100% not provided 

��������GLVFUHWH�YDOXHV���7LGDO�9ROXPH�UDQJH�UHTXLUHG�DW�OHDVW����Ì������PO������Ì�����PO�LV�DYDLODEOH���
0LQLPXP�55�UHTXHVWHG�LV���Ì���EUHDWKV�PLQ��������ESP�UDQJH�SURYLGHG���3((3�UDQJH���Ì���FP+�2�
UHTXLUHG�������FP+�2�SURYLGHG���5HDO�WLPH�VFDODU�ZDYHIRUPV��DW�OHDVW�WZR�VLPXOWDQHRXVO\��QRW�
DYDLODEOH��/RRS��D[LV��GLVSOD\V�IRU�SUHVVXUH�YROXPH�DQG�áRZ�YROXPH�QRW�DYDLODEOH��([SLUDWLRQ�WLPH��
Minute volume and End-Tidal CO

2
�SDUDPHWHUV�QRW�GLVSOD\HG��Ñ+LJK�/RZ�)L2

2
Ò��Ñ+LJK�/RZ�55Ò��Ñ/RZ�

0LQXWH�9ROXPHÒ�DQG�Ñ/RZ�3((3Ò�DODUPV�QRW�DYDLODEOH��3RZHU�VXSSO\�UHTXLUHPHQWV�����Ì����9�$&�p�
10% required).
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Not possible to be verified: If paediatric patient could be treated. Oxygen-air mixture accuracy. Internal 
IXQFWLRQ�WHVWLQJ�OHDN�WHVWLQJ��Ñ,3Ò�SURWHFWLRQ�OHYHO�FHUWLàFDWLRQ��,I�Ñ3/$7($8�DQG�0($1�DLUZD\�SUHVVXUHÒ�
parameters can be displayed and if “adjustable peak pressure limitation/pressure-cycling mechanism above 
PHDVXUHG�SHDN�SUHVVXUHÒ�LV�DYDLODEOH��$YDLODELOLW\�RI�VLQJOH�OLPE�DQG�GRXEOH�/LPE�EUHDWKLQJ�FLUFXLWV�IRU�
adult/paediatric are available.  

5HJXODWRU\�DVVHVVPHQW
7KLV�LV�DQ�)'$�(8$�DXWKRUL]HG�YHQWLODWRU�XQGHU�SURGXFW�FRGH�
QOT. Adequate documentation was not provided to perform 
D�PHGLFDO�GHYLFH�5HJXODWRU\�RU�4XDOLW\�6\VWHP�UHYLHZ�RQ�WKLV�
SURGXFW��$�VXPPDU\�GRFXPHQW�RI�WKH�GHVLJQ�YHULàFDWLRQ�DQG�
validation reports was submitted but did not provide the actual 
test reports for pre-market assessment. Documentation on the 
quality management system ISO 13485:2016 for quality system 
assessment is not available. Documentation was not provided on 
post-market activities. 

This product was assessed as prototype.

7KLV�SURGXFW�LV�FODVVLàHG�DV�DQ�(8�0'5�FODVV�,,E�DQG�86$�)'$�FODVV�,,��SURGXFW�FRGH�&%7�RU�017��
GHSHQGLQJ�RQ�WKH�VSHFLàF�FODLPV���

7KH�IROORZLQJ�DUH�WKH�)'$ÏV�5HFRJQL]HG�&RQVHQVXV�6WDQGDUGV�IRU�WKLV�SURGXFW�W\SH�

ISO 5356-1 ;2004 ISO 80601-2-12 ;2011, ISO 5359 ;2014, ISO 18082 ;2014 [Including AMENDMENT 1 (2017)],

ISO 18562-1 ; 2017, ISO 18562-2;2017, ISO 18562-3 ;2017, ISO 18562-4;2017, ISO 80601;2017, ISO 80601;2020

7HFKQRORJ\�HYLGHQFH�DVVHVVPHQW�

Domains
Evidence 

assessment
The device is a prototype ventilation system developed to meet the 
QHHGV�RI�ORZ�UHVRXUFH�VHWWLQJV�WR�DGGUHVV�&29,'����UHODWHG�QHHGV��
Also suitable for patients requiring short-term supportive care. It 
requires minimal training, is easy to use and manufacture, and has 
a low operating cost. The maintenance requirement is also minimal. 
'XH�WR�WKH�GHYLFHÏV�GXUDELOLW\��LPSOHPHQWDWLRQ�DQG�UXQQLQJ�FRVWV�
VHHP�DIIRUGDEOH�LQ�/0,&V��,W�LV�DOVR�SRUWDEOH�DQG�ZRUNV�LQ�FDVH�RI�
disruption of power supply with backup battery (0.5 hours). As 
a result of its simplistic design, this product meets basic safety 
DQG�SHUIRUPDQFH�VWDQGDUGV�IRU�FULWLFDO�FDUH�YHQWLODWLRQ��/RFDO�
production may be possible but not planned currently. The device 
is patent-protected. In summary, this device shows high potential 
WR�EH�EHQHàFLDO�LQ�VDYLQJ�OLYHV�LQ�/0,&V�DQG�WKHUHIRUH�FRXOG�EH�
recommended.

6MWO�FIRI½X�
ratio

Impact

Medical

Safety

Economy

Organizational

Legal

Social Summary

Ethical Innovation
Technology  

evidence  
assessment

Recommended

Green  
environment

Technology  
readiness level 7

 

Pre

Post

Pre-market 
assessment

Proceed with 
caution

Post-market 
assessment

Not 
acceptable

Quality system 
assessment

Not 
acceptable

Intensive care ventilator
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+HDOWK�WHFKQRORJ\�DQG�HQJLQHHULQJ�PDQDJHPHQW

The mechanical ventilator prototype is a well-
designed product with attention to low-resource 
VHWWLQJV�FRQGLWLRQ��EXW�ZH�FRXOG�QRW�àQG�HQRXJK�
HYLGHQFH�WR�HYDOXDWH�WKH�àQDQFLDO�DVSHFWV��L�H��
initial cost, maintenance, battery replacement, 
and spare parts cost). Manufacturer claims 
that internal battery will support the ventilator 
operation for over 30 minutes facilitating 
protection for patient care during power 
disruption or transport. However, while the 
SURGXFWÏV�IHDWXUHV�VXSSRUW�FOLQLFDO�QHHGV��WKH�
maintenance requirement, guidance for testing 
gear needed and for performing functionality 
tests, as well as access to technical training for 
critical life support product are lacking. 

,QWHOOHFWXDO�SURSHUW\�DQG�ORFDO�SURGXFWLRQ
Intellectual property – The software is proprietary. The device is under 
trade secret and patent protection. The design of the device is also 
protected. The status of the patent applications is pending. The status 
RI�WKH�WUDGHPDUN�DSSOLFDWLRQ�IRU�:25/'9(17�LV�DOVR�SHQGLQJ��7KH�XVH�
of all intellectual property, including any third-party-owned rights, will 
require clearance. Caution advised due to pending patent application. 

Local production – It is not ready for production since it is in the 
prototype phase. The production knowledge is with the contract 
PDQXIDFWXUHU��/RFDO�SURGXFWLRQ�ZLOO�VXLW�RQO\�UHJLRQV�ZLWK�FRQVLGHUDEOH�
product demand. Good QMS, an established electronics assembly 
industry and testing capability are also required.

:+2�UHODWHG�JXLGDQFH�PDWHULDO
• WHO Global Health Estimates (the top 10 causes of death) - https://www.who.int/news-room/fact-

sheets/detail/the-top-10-causes-of-death

• :+2�&RURQDYLUXV��&29,'�����'DVKERDUG���KWWSV���FRYLG���ZKR�LQW�

• &RURQDYLUXV�GLVHDVH��&29,'�����WHFKQLFDO�JXLGDQFH��3DWLHQW�PDQDJHPHQW���KWWSV���ZZZ�ZKR�LQW�
emergencies/diseases/novel-coronavirus-2019/technical-guidance/patient-management

• /LYLQJ�JXLGDQFH�IRU�FOLQLFDO�PDQDJHPHQW�RI�&29,'������KWWSV���ZZZ�ZKR�LQW�SXEOLFDWLRQV�L�LWHP�:+2�
�����Q&R9�FOLQLFDO�������

• 7KHUDSHXWLFV�DQG�&29,'�����OLYLQJ�JXLGHOLQH���KWWSV���DSSV�ZKR�LQW�LULV�KDQGOH�������������

• :+2�,&5&�%DVLF�(PHUJHQF\�&DUH��DSSURDFK�WR�WKH�DFXWHO\�LOO�DQG�LQMXUHG���KWWSV���ZZZ�ZKR�LQW�
publications/i/item/basic-emergency-care-approach-to-the-acutely-ill-and-injured

• Emergency Care - https://www.who.int/emergencycare/systems/en/

• Guidelines for essential trauma care - https://www.who.int/publications/i/item/guidelines-for-essential-
trauma-care

• 6HYHUH�$FXWH�5HVSLUDWRU\�,QIHFWLRQV�7UHDWPHQW�&HQWUH���KWWSV���ZZZ�ZKR�LQW�SXEOLFDWLRQV�L�LWHP�������
331603

Domains Appropri-
ateness Domains Appropri-

ateness 

Durability Ease of 
cleaning

Ease of Use
Ease of 
maintenance

Positive impact 
on clinical 
outcomes

Infrastructure 
requirements

$IIRUGDELOLW\¢
Local access to 
sales support

Engineering 
resources 
minimization

Local access 
to technical 
support

Cultural 
and social 
acceptability

N/A Local access to 
training

Environmental 
conditions

Local access to 
spare parts

Aesthetics
Locations of 
use within 
target setting

Target settings:
Secondary & 
Tertiary level

Technology 
transferability

Openly access 
intellectual 
property

Local production

Intensive care ventilator
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Multiport suction breathing tube 
Country of origin | United States of America

Primary function | Prevention

Category | Medical device

Commercial information
List price (USD): 18

Year of commercialization: 2019

Number of units distributed: 10,000-50,000

Currently marketed in: Globally

Brand:�1H9DS�,QF

Model: Aspire Subglottic Suction Endotracheal Tube

Product description
7KH�1H9DS�$VSLUH�LV�WKH�RQO\�VXFWLRQ�EUHDWKLQJ�WXEH�ZLWK�D�WLVVXH�VSDFHU�DQG����VXFWLRQ�SRUWV��ZKLFK�
prevent tissue blockage and allow for effective, non-traumatic subglottic removal of pathogenic 
áXLGV�WKDW�FRQWULEXWH�WR�LQFUHDVHG�PHFKDQLFDO�YHQWLODWLRQ�WLPH��DQWLELRWLF�XVH��YHQWLODWRU�DVVRFLDWHG�
pneumonia, and mortality.

Product details
Facility requirements: Healthcare waste disposal facilities (medical waste), Gas supply (Oxygen and 
DQHVWKHWLF�JDV����6RXUFH�RI�9HQWLODWLRQ�DQG�VXFWLRQLQJ��'U\�DQG�FRRO�VWRUDJH

Contact: Benjamin Wang MD | Email: Benjaminrwang@gmail.com | Phone: +1 408 398 5159 | Web: www.nevap.co 

NOTE: Information reported by manufacturer before 17 December 2021

WHO ASSESSMENT

Clinical assessment
,Q�PDQ\�UHVRXUFH�OLPLWHG�VHWWLQJV��ORZHU�UHVSLUDWRU\�WUDFW�LQIHFWLRQV��DORQJ�ZLWK�&29,'����DQG�
respiratory diseases, are a major source of morbidity and mortality, ranking among the top 10 causes of 
GHDWK�LQ�ORZ��DQG�ORZHU�PLGGOH�LQFRPH�FRXQWULHV��7KH�&29,'����SDQGHPLF�KDV�KHLJKWHQHG�WKH�JOREDO�
demand for high-quality, safe, and affordable medical equipment to treat patients with respiratory 
IDLOXUH��SDUWLFXODUO\�WKRVH�ZKR�UHTXLUH�PHFKDQLFDO�YHQWLODWLRQ��7KH�1H9DS�,QF�PXOWL�SRUW�VXEJORWWLF�
suction endotracheal tube may offer a suitable solution for enhanced secretion removal in mechanically 
ventilated patients with respiratory failure, provided that the healthcare workforce receives appropriate, 
UHOHYDQW�WUDLQLQJ�LQ�LWV�FOLQLFDO�XVH��7KH�GHYLFHÏV�XVH�PD\�UHVXOW�LQ�D�ORZHU�ULVN�RI�YHQWLODWRU�DVVRFLDWHG�
pneumonia and a shorter period of stay in the intensive care unit.

:+2�VSHFL¼FDWLRQ�FRPSDULVRQ
The “Aspire multiport suction breathing tube” has been compared with the “Endotracheal tube, with 
FXIIÒ�:+2�WHFKQLFDO�VSHFLàFDWLRQV�FXUUHQWO\�DYDLODEOH�LQ�:+2�SXEOLFDWLRQV��7KLV�GHYLFH�FRPSOLHV�ZLWK�
WKH�:+2�WHFKQLFDO�VSHFLàFDWLRQV�PHQWLRQHG�

compliance: An endotracheal tube designed to maintain an unobstructed upper airway in order to 
transport gases and vapors to and from the lungs during anaesthesia, resuscitation, and other situations 
in which the patient is not properly ventilated. The Endotracheal Tube is designed with anatomical 
0DJLOO�&XUYH��0XUSK\�(\H��DQG�UDGLRSDTXH�PDUNLQJV��,W�LQFOXGHV�D�3LORW�%DOORRQ�DQG�LQáDWLRQ�WXEH��D�&XII�
%DOORRQ��D�VWDQGDUG���PP�FRQQHFWRU��DQG�D�SUHORDGHG�ÑVW\OHW�Ò�7KH�FXII�LV�LQáDWHG�ZLWK�D�VPDOO�ERUH�
LQáDWLRQ�WXEH�WKDW�LV�LQFOXGHG��7KH�PDWHULDO�LV�39&��7KHUH�DUH�YDULRXV�VL]HV�DQG�OHQJWKV�DYDLODEOH��7KH�
Endotracheal Tube is individually packaged and sterile.

Non-compliance: None
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5HJXODWRU\�DVVHVVPHQW
The product has obtained CE marking. The USA FDA 510(k) 
clearance is only for the tracheal tube and removal of secretions 
claim and not the pneumonia prevention claimed in the labeling 
provided. PMS report has no date and data collected was 
only in 2018; the report itself is not robust. The post-market 
documentation should be provided to complete the assessment 
of this device.

They need to explain their relationship with Omnimate; CE Mark 
for Production QA & MDD expired April 2021 & ISO 13485:2003 

expired Nov 2017; should have ISO 13485:2016. 

7DLZDQ�*03�FHUWLàFDWH�H[SLUHG�-XO\������

$QLPDO�VWXG\�SURYLGHG�IRU�&29,'����FODLPV��WKH�UHSRUW�DFNQRZOHGJHG�WKDW�WKH�VXFWLRQ�DW�WKH�HQG�RI�WKH�
study was measuring higher than the original suction settings. This could be a patient safety issue and this 
ZDV�QRW�GLVFXVVHG�RU�MXVWLàHG�LQ�WKH�UHSRUW�RU�ZLWK�DQ\�FRUUHVSRQGLQJ�ULVN�DQDO\VLV�

The 510(k) summary mentions several performance data reports but none were provided in this submission: 

ISO 5361:2016, ISO 5356_1:2015, ISO 10993:2018, IEC 62366_1:2015,ISO 14971:2019, Suction Patency Test, 
)OXLG�5HFRYHU\�5DWHV�GHWHUPLQDWLRQ��6XFWLRQB7�3XOO�7HVW��6KHDU�DQG�7HQVLOH�)RUFH��DQG�,VRODWHG�6XFWLRQB7�
Material Pull Test.

7HFKQRORJ\�HYLGHQFH�DVVHVVPHQW�

Domains
Evidence 

assessment
6MWO�FIRI½X�

ratio
Impact

Medical
This innovative device is used to remove accumulated subglottic 
secretion and pathogens. According to the documents submitted, 
LWV�HIàFDF\�ZDV�GHPRQVWUDWHG�LQ�UDQGRPL]HG�FRQWURO�WULDOV�DV�
well as its effectiveness in up to 30,000 cases in three different 
countries and in low and middle-resource settings. Its use is simple, 
and because the device is integrated into the tube, no additional 
training on the process of endotracheal intubation is required. The 
device is only intended for single use. Even though the device has 
WKH�SRWHQWLDO�WR�UHGXFH�KHDOWKFDUH�FRVWV��WKH�SULFH�SHU�XQLW�LQ�/0,&�
settings appears to be too high. This is an IP-protected product. 
There are no plans to produce on-site. However, given the medical 
EHQHàWV��D�UHFRPPHQGDWLRQ�FDQ�EH�PDGH�

Safety

Economy

Organizational

Legal

Social Summary

Ethical Innovation
Technology  

evidence  
assessment

Recommended

Green  
environment

Technology  
readiness level 9

 

Pre

Post

Pre-market 
assessment

Proceed with 
caution

Post-market 
assessment

Proceed with 
caution

Quality system 
assessment

Proceed with 
caution

M
ultiport suction breathing tube
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+HDOWK�WHFKQRORJ\�DQG�HQJLQHHULQJ�PDQDJHPHQW

Airway support tube for mechanically ventilated 
patients that incorporates delivery of breathing 
JDV��WUDFKHD�VXFWLRQLQJ��DQG�YLVXDOL]DWLRQ�LQ�DQ�
innovative way. It is reasonably priced. Clinical 
use training is correctly required due to the tissue 
sensitivity to the placement of the tube edge 
DQG�SUHVVXUL]LQJ�EDOORRQ�LQVLGH�WKH�DLUZD\��7KLV�
disposable product does not require the use of 
engineering resources or product maintenance.

,QWHOOHFWXDO�SURSHUW\�DQG�ORFDO�SURGXFWLRQ
Intellectual property – It is patent-protected. To use this technology, 
DXWKRUL]DWLRQ�IURP�WKH�SDWHQW�RZQHU�RU�WKH�DVVLJQHH�LV�UHTXLUHG�

Local production – )RU�/0,&V��WKH�FXUUHQW�SURGXFW�SULFH�LV�KLJK�
and market demand is low. Currently, dedicated local production for 
RQO\�WKLV�SURGXFW�LV�QRW�IHDVLEOH��$V�GHPDQG�JURZV��DQ�H[LVWLQJ�/0,&�
manufacturer of the same product line can explore licensing options.

:+2�UHODWHG�JXLGDQFH�PDWHULDO
• WHO Global Health Estimates (the top 10 causes of death) - https://www.who.int/news-room/fact-

sheets/detail/the-top-10-causes-of-death

• :+2�&RURQDYLUXV��&29,'�����'DVKERDUG���KWWSV���FRYLG���ZKR�LQW�

• &RURQDYLUXV�GLVHDVH��&29,'�����WHFKQLFDO�JXLGDQFH��3DWLHQW�PDQDJHPHQW���KWWSV���ZZZ�ZKR�LQW�
emergencies/diseases/novel-coronavirus-2019/technical-guidance/patient-management

• /LYLQJ�JXLGDQFH�IRU�FOLQLFDO�PDQDJHPHQW�RI�&29,'������KWWSV���ZZZ�ZKR�LQW�SXEOLFDWLRQV�L�LWHP�:+2�
�����Q&R9�FOLQLFDO�������

• 7KHUDSHXWLFV�DQG�&29,'�����OLYLQJ�JXLGHOLQH���KWWSV���DSSV�ZKR�LQW�LULV�KDQGOH�������������

• :+2�,&5&�%DVLF�(PHUJHQF\�&DUH��DSSURDFK�WR�WKH�DFXWHO\�LOO�DQG�LQMXUHG���KWWSV���ZZZ�ZKR�LQW�
publications/i/item/basic-emergency-care-approach-to-the-acutely-ill-and-injured

• Emergency Care - https://www.who.int/emergencycare/systems/en/

• Guidelines for essential trauma care - https://www.who.int/publications/i/item/guidelines-for-essential-
trauma-care

• 6HYHUH�$FXWH�5HVSLUDWRU\�,QIHFWLRQV�7UHDWPHQW�&HQWUH���KWWSV���ZZZ�ZKR�LQW�SXEOLFDWLRQV�L�LWHP�������
331603

• Nosocomial pneumonia: risk factors, rates and trends - https://apps.who.int/iris/handle/10665/117465

Domains Appropri-
ateness Domains Appropri-

ateness 

Durability Ease of 
cleaning

N/A

Ease of Use
Ease of 
maintenance N/A

Positive impact 
on clinical 
outcomes

Infrastructure 
requirements

$IIRUGDELOLW\¢
Local access to 
sales support

Engineering 
resources 
minimization

Local access 
to technical 
support

N/A

Cultural 
and social 
acceptability

N/A Local access to 
training N/A

Environmental 
conditions

Local access to 
spare parts N/A

Aesthetics
Locations of 
use within 
target setting

Target settings:
Secondary & 
Tertiary level

Technology 
transferability

Openly access 
intellectual 
property

Local production

M
ultiport suction breathing tube

lib ~o = .It • (Ji< .. w 
1 A • 
~•1 A .J.j: l1co 

~irr A 
......... A .... A II -ffl = i • C • ~1 ··- • ,,, = O!/ • -,. 

Ill 
,., 

-t A @J A 



PROTOTYPE 
PRODUCTS



20
22

,Q
F
OX
VL
R
Q
�L
Q
�W
K
H
�&
R
P
S
H
Q
G
LX
P
�G
R
H
V�
Q
R
W�
F
R
Q
VW
LW
X
WH
�D
�Z
D
UU
D
Q
W\
�E
\
�:

+
2
�R
I�
WK
H
�à
WQ
H
VV
�R
I�
D
Q
\
�W
H
F
K
Q
R
OR
J
\
�R
U�
S
UR
G
X
F
W�
IR
U�
D
�

S
D
UW
LF
X
OD
U�
S
X
US
R
VH
��
D
V�
Q
R
�U
LJ
R
UR
X
V�
UH
Y
LH
Z
�I
R
U�
VD
IH
W\
��
H
Ià
F
D
F
\�
�T
X
D
OLW
\�
�D
S
S
OLF
D
E
LOL
W\
�R
U�
F
R
VW
�D
F
F
H
S
WD
E
LOL
W\
�Z
D
V�
F
R
Q
G
X
F
WH
G
�E
\
�:

+
2
��

:
+
2
�Z
LOO
�Q
R
W�
E
H
�K
H
OG
�W
R
�H
Q
G
R
UV
H
�Q
R
U�
WR
�U
H
F
R
P
P
H
Q
G
�D
Q
\
�W
H
F
K
Q
R
OR
J
\
�R
U�
S
UR
G
X
F
W�
LQ
F
OX
G
H
G
�L
Q
�W
K
H
�&
R
P
S
H
Q
G
LX
P
��
:
+
2
�G
LV
F
OD
LP
V�

D
Q
\
�D
Q
G
�D
OO�
OLD
E
LOL
W\
�Z
K
D
WV
R
H
Y
H
U�
IR
U�
D
Q
\
�G
D
P
D
J
H
�R
I�
D
Q
\
�N
LQ
G
�W
K
D
W�
P
D
\
�D
UL
VH
�L
Q
�F
R
Q
Q
H
F
WL
R
Q
�Z
LW
K
�W
K
H
�S
UR
F
X
UH
P
H
Q
W�
�G
LV
WU
LE
X
WL
R
Q
�

D
Q
G
�R
U�
X
VH
�R
I�
D
Q
\
�V
X
F
K
�W
H
F
K
Q
R
OR
J
\
�R
U�
S
UR
G
X
F
W�

WHO compendium of innovative health technologies for low-resource settings - 2022

24

Continuous positive airway  
pressure device 
Country of origin | India

Primary function | Treatment

Category | Medical device

Commercial information
List price (USD): 3000

Year of commercialization: 2021

Number of units distributed: 0-100

Currently marketed in:�,QGLD��XQGHU�HYDOXDWLRQ�LQ�(WKLRSLD��6UL�/DQND

Brand: InnAccel

Model: Saans Neonatal CPAP

Product description
Saans is an infrastructure-independent, low-skill breathing support system that can provide multiple 
therapy options (CPAP, HFNC, resuscitation), across multiple settings (hospitals of all levels and 
WUDQVSRUW���7KH�GHYLFH�KDV�DQ�LQ�EXLOW�áRZ�JHQHUDWRU�DQG�DLU�R[\JHQ�EOHQGLQJ�DQG�LQFRUSRUDWHV�
VHQVRUV�DQG�VLPSOH�GLJLWDO�FRQWUROV�GLVSOD\V�IRU�áRZ��)L2

2
, and pressure output. In addition, Saans is 

portable, has an in-built battery backup, and alarm system.

Product details
Accessories:�)RU�ORQJ�WHUP�XVH��DFFHVVRULHV�UHTXLUHG�DUH�����6HUYR�FRQWUROOHG�KXPLGLàHU����7UROOH\

Consumables: Circuits and patient interfaces

Warranty duration: 1 year

Lifetime: 2-5 years

Energy requirements:�5HFKDUJHDEOH�EDWWHU\��&RQWLQXRXV�SRZHU�VXSSO\��$&�����9�����9����:����KRXU�
battery recharge cycle, 5-hour battery life

Facility requirements:�6SHFLàF�WHPSHUDWXUH�DQG�RU�KXPLGLW\�UDQJH��*DV�VXSSO\��2[\JHQ���2SHUDWLQJ��
0 to 45 C°, Storage: 0 to 50 C° and Humidity: 25-95% non-condensing

Contact: Shaunak Patel | Email: shaunak@innaccel.com | Phone: +91 98 1060 2033 |  
Web: https://innaccel.com/products/saans/ 

NOTE: Information reported by manufacturer before 17 December 2021

WHO ASSESSMENT
WHO assessed some newly commercialized products as a prototypes considering they had limited production, 
availability and evidence.

Clinical assessment
In 2019, 2.4 million newborns died worldwide, with sub-Saharan Africa carrying the highest neonatal 
mortality rate at 27 deaths per 1,000 live births, followed by Central and Southern Asia with 24 deaths 
per 1,000 live births. According to recent estimates, the primary causes of neonatal death include pre-
term birth, intrapartum-related complications (birth asphyxia or lack of breathing at birth), infections, 
DQG�ELUWK�GHIHFWV��6LPLODUO\��WKH�KLJKHVW�XQGHU�àYH�PRUWDOLW\�UDWH�LV�UHFRUGHG�LQ�WKH�:+2�$IULFDQ�5HJLRQ�
����SHU������OLYH�ELUWKV���DURXQG���WLPHV�KLJKHU�WKDQ�WKDW�LQ�WKH�:+2�(XURSHDQ�5HJLRQ����SHU������
OLYH�ELUWKV���$PRQJ�XQGHU�àYH�FKLOGUHQ��LQIHFWLRXV�GLVHDVHV��LQFOXGLQJ�SQHXPRQLD�DQG�PDODULD��UHPDLQ�D�
leading cause of death.

Saans is a breathing support device that aims to address a substantial source of mortality among 
newborns and children by offering multiple therapy options, including continuous positive airway 
SUHVVXUH��&3$3��DQG�UHVXVFLWDWLRQ�WKHUDS\�IRU�QHZERUQV�DQG�KLJK�áRZ�QDVDO�FDQQXODV�IRU�SHGLDWULF�
patients. It requires minimal infrastructure support, has several built-in features, including an air-
R[\JHQ�EOHQGHU��GLJLWDO�FRQWURO�RI�áRZV�DQG�)L2

2
, and relevant alarm systems, and can be employed 

by appropriately trained physicians in secondary or tertiary hospital settings as well as during the 
transportation.
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:+2�VSHFL¼FDWLRQ�FRPSDULVRQ
$W�WKH�WLPH�RI�UHSRUW�FUHDWLRQ��:+2�WHFKQLFDO�VSHFLàFDWLRQV�DYDLODEOH�DUH�UHODWHG�WR�&3$3�DQG�+)1&�
GHYLFHV�21/<�IRU�DGXOWV�DQG�SDHGLDWULF�DSSOLFDWLRQV��DQG�127�IRU�QHRQDWHV�LQIDQW��&RQVHTXHQWO\��WKH�
VSHFLàF�UHTXLUHPHQWV�FDQQRW�EH�FRPSDUHG�WR�àQDOL]H�D�FRPSOLDQFH�HYDOXDWLRQ��

5HJXODWRU\�DVVHVVPHQW
Pre-market – The manufacturer provided an Oxygen Gas 
Monitoring test report per ISO 8573, USP, and EP requirements, 
and EMC/EMI safety test report based on IEC 6100. Three 
articles were provided to demonstrate clinical performance. 
+RZHYHU��RWKHU�VLJQLàFDQW�SUH�PDUNHW�DVVHVVPHQW�GDWD�DQG�
documents were missing; please see the list below.

Post-market – No data or documents were provided.

QSA – $�FXUUHQW�,62������������FHUWLàFDWH�ZDV�SURYLGHG�

The following data and documents were not provided and should be included for the Pre-market 
DVVHVVPHQW�DQG�WR�GHPRQVWUDWH�WKH�VDIHW\�DQG�HIàFDF\�RI�WKH�GHYLFH�

• IEC 62366: 2007, IEC 60601
• IEC 60601-1-8: 2012, ISO 5356-1 ;2004 
• ISO 18562-1;2017
• ISO 18562-2;2017 
• ISO 18562-3;2017
• ISO 18562-4;2017

Cleaning and Disinfection of a reusable medical device validation referencing :

• $$0,�7,5���
• $$0,�7,5���
• ASTM D543 
• ASTM El 837-96 
• ISO 17664-1:2021 

7HFKQRORJ\�HYLGHQFH�DVVHVVPHQW�

Domains
Evidence 

assessment
Saans is a low-skill breathing support system that can provide 
multiple therapy options. It provides CPAP and resuscitation 
therapy with the appropriate oxygen blend in all hospital settings 
(labor room, NICU, SNCU) and during transport. It is portable, has 
a built-in battery backup, an alarm system, and is compatible with 
various oxygen sources such as central oxygen lines, cylinders, and 
even oxygen concentrators. The device can entrain atmospheric air 
at high pressures in the absence of oxygen. The device is durable, 
but the battery and oxygen sensors should be checked annually. 
Control and alarm software is built-in. Clinical data were mentioned 
but were not provided. The manufacturer provides evidence on 
WKH�HIIHFWLYHQHVV�RI�WKH�WHFKQRORJ\�LQ�JHQHUDO��EXW�QRW�VSHFLàFDOO\�
on the submitted device. The manufacturer mentioned several 
FHUWLàFDWHV�EXW�GLG�QRW�VXEPLW�WKHP��*LYHQ�WKH�ODFN�RI�HYLGHQFH��WKH�
device should be used with caution.

6MWO�FIRI½X�
ratio

Impact

Medical

Safety

Economy

Organizational

Legal

Social Summary

Ethical Innovation
Technology 
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assessment

Recommend with 
caution

Green  
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readiness level 7
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+HDOWK�WHFKQRORJ\�DQG�HQJLQHHULQJ�PDQDJHPHQW

This commercially available CPAP device is 
intended to provide short-term support to 
EDELHV�VXIIHULQJ�IURP�5'6�ZKR�DUH�QRW�LQ�DQ�,&8�
VHWWLQJ��7KH�SURGXFWÏV�HDVH�RI�XVH�DQG�DELOLW\�WR�
be powered by a variety of power sources (AC, 
battery, gas, and manually with Ambu bag) is 
an attractive feature especially for rural settings. 
Maintenance service is required for addressing, 
blender parts replacement, battery condition 
YHULàFDWLRQ��FRPSUHVVRU�SDUWV��àOWHU�FRQGLWLRQ�
replacement, and oxygen sensor replacement, 
as with any mechanical product used in critical 
conditions. The submission includes a description 
from a paper presented at an Indian conference, 
EXW�WKHUH�LV�QR�SHUIRUPDQFH�GDWD�RU�LGHQWLàFDWLRQ�
of all maintenance services periodicity. Finally, the 
submission includes three (3) different versions 

RI�WKH�SURGXFW��HDFK�ZLWK�D�GLIIHUHQW�XVHU�LQWHUIDFH�DQG�IHDWXUHV��PDNLQJ�LW�GLIàFXOW�WR�GHWHUPLQH�ZKLFK�LV�
the actual submitted product. The following information is required to resolve engineering assessment 
FKDOOHQJHV��WKH�àQDO�YHUVLRQ�RI�WKH�SURGXFW�EHLQJ�RIIHUHG��PDLQWHQDQFH�VHUYLFHV�UHTXLUHPHQWV�IRU�WKH�àOWHU��
sensors, compressor, other mechanical components (Ambu bag), and valves. Where will the spare parts be 
DYDLODEOH�WR�VXSSRUW�VHUYLFLQJ�LQ�ORZ�UHVRXUFH�VHWWLQJV"�5HFRPPHQG�LQFOXVLRQ�ZLWK�FDXWLRQ��

,QWHOOHFWXDO�SURSHUW\�DQG�ORFDO�SURGXFWLRQ
Intellectual property – The device is patent-protected and it has 
proprietary software. Clearance is required to use this technology.

Local production – 7KH�SURGXFW�LV�PRVW�OLNHO\�LQ�WKH�àHOG�WULDO�SKDVH�
and will require regulatory approval. Manufacturing know-how is 
most likely to be with contract manufacturers. The licensee must have 
experience with electronic assembly/manufacturing and related QMS. 
Existing manufacturing line is currently in a region suitable for low 
volume production, this, in addition to low volume of market demand 
is less likely to provide further commercial advantages through local 

production.

:+2�UHODWHG�JXLGDQFH�PDWHULDO
• Newborns: improving survival and well-being - https://www.who.int/news-room/fact-sheets/detail/

newborns-reducing-mortality

• Child mortality and causes of death - https://www.who.int/data/gho/data/themes/topics/topic-details/
GHO/child-mortality-and-causes-of-death

• Guidelines on basic newborn resuscitation - https://apps.who.int/iris/handle/10665/75157 

• Oxygen therapy for children: a manual for health workers - https://apps.who.int/iris/
handle/10665/204584

• :+2�UHFRPPHQGDWLRQV�RQ�QHZERUQ�KHDOWK��JXLGHOLQHV�DSSURYHG�E\�WKH�:+2�*XLGHOLQHV�5HYLHZ�
Committee - https://www.who.int/publications/i/item/WHO-MCA-17.07

Domains Appropri-
ateness Domains Appropri-

ateness 

Durability Ease of 
cleaning

Ease of Use
Ease of 
maintenance
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on clinical 
outcomes
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requirements
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minimization
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Fetal monitor 
Country of origin | India

Primary function | Monitoring

Category | Medical device

Commercial information
List price (USD): 2000

Year of commercialization: 2019

Number of units distributed: 0-100

Currently marketed in: Commercially available in India.  
Under evaluation in Poland, Israel, ASEAN, Ghana

Brand: InnAccel

Model:�)HWDO�/LWH

Product description
)HWDO�/LWH��)/��LV�EDVHG�RQ�QRQ�LQYDVLYH�D(&*�(0*�VLJQDO�FDSWXUH�DQG�DQDO\VLV��D�QH[W�JHQ�
WHFKQRORJ\�LQ�IHWDO�PRQLWRULQJ��)/�XVHV�SDWHQWHG�KL�VHQVLWLYLW\�HOHFWURGHV�IRU�GDWD�FDSWXUH��DQG�
machine learning algorithms to derive fetal & maternal heart rate and uterine activity with high 
DFFXUDF\��)/�LV�GHVLJQHG�IRU�ORZ�UHVRXUFH�VHWWLQJV��EHLQJ�SRUWDEOH��EDWWHU\�SRZHUHG��FORXG�HQDEOHG�
for remote monitoring, with an AI-driven risk detection engine to detect fetal distress, and requires 
minimal user skill.

Product details
Consumables: Electrodes

Warranty duration: 1 year

Lifetime: 5-10 years

Energy requirements:�5HFKDUJHDEOH�EDWWHU\��'&���9���:����KRXU�EDWWHU\�UHFKDUJH�F\FOH����KRXU�
battery life

Facility requirements:�6SHFLàF�WHPSHUDWXUH�DQG�RU�KXPLGLW\�UDQJH��6WRUDJH����WR����&o��2SHUDWLRQ��
10 to 50 C°, Dry storage

Contact: Shaunak Patel | Email: shaunak@innaccel.com | Phone: +91 98 19602033 | Web: www.innaccel.com/products/fetal-
lite

NOTE: Information reported by manufacturer before 17 December 2021

WHO ASSESSMENT
WHO assessed some newly commercialized products as a prototypes considering they had limited production, 
availability and evidence.

Clinical assessment
In 2019, an estimated 1.9 million babies were stillborn at 28 weeks or later, with a global stillbirth rate of 
13.9 stillbirths per 1,000 total births and three-quarters of all cases occurring in sub-Saharan Africa and 
South Asia. With better monitoring during pregnancy and access to obstetric care, a large proportion 
of these deaths could be prevented.

7KH�)HWDO�/LWH�HOHFWURQLF�IHWDO�PRQLWRU�LV�GHVLJQHG�IRU�QRQ�LQYDVLYH�LQWHUPLWWHQW�PRQLWRULQJ�RI�IHWDO�KHDUW�
rate, maternal heart rate, and uterine contractions during labor in singleton pregnancies at term and 
VKRXOG�EH�XVHG�E\�D�TXDOLàHG�KHDOWKFDUH�SURIHVVLRQDO��7KH�IHWDO�KHDUW�UDWH�SDWWHUQ�DLGV�LQ�LGHQWLI\LQJ�
fetuses that do not tolerate the recurrent transitory disruptions of fetal oxygenation caused by uterine 
contractions. The sensor unit of the device is a single portable, wireless probe with six ECG electrodes 
that need to be positioned over the umbilicus to capture both fetal heart rate and uterine activity. This 
concept could partly circumvent the limitations of a conventional cardiotocograph, which requires 
IHWDO�KHDUW�ORFDOL]DWLRQ�DQG�GRHV�QRW�DOORZ�IRU�PRWKHUÏV�PRYHPHQWV��+RZHYHU��EHIRUH�XWLOL]LQJ�LW��WKH�
user should know whether the woman has multiple pregnancies, which raises some concerns about its 
applicability in resource-limited settings.
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:+2�VSHFL¼FDWLRQ�FRPSDULVRQ
7KH�)HWDO�/LWH�GHYLFH�FRPSOLHV�ZLWK�WKH�Ñ)RHWDO�&DUGLDF�0RQLWRUÒ�:+2�WHFKQLFDO�VSHFLàFDWLRQV�FXUUHQWO\�
available.  

Non-compliances:��1RQH��6SHFLàF�IHDWXUHV�VXFK�DV�KHDGSKRQHV��DGGLWLRQDO�SUREHV�DQG�H[WHQGHG�ZDUUDQW\�
can be provided as “options”. 

Not possible to be verified/not specified: Not clear if the optional probe that could be provided and 
claimed to be a “probe for pre 36 weeks monitoring in singleton pregnancies” is compliant with the 
10-12 weeks foetus required. Not clear if the following accessories required can be provided with the 
equipment: compatible headphones. Not clear which is the ultrasound working frequency (required in 
WKH�UDQJH��0+]������WR��0+]��������1RW�FOHDU�LI�RWKHU�SUREHV�ZLWK�FRPSOLDQW�0+]�VSHFLàFDWLRQV�FRXOG�
be available since the requirement is to have “at least two high sensitivity equipment compatible probes 
SURYLGHG����DQG���0+]Ò��

5HJXODWRU\�DVVHVVPHQW
Pre-market – 7KH�SURGXFW�KDV�DQ�(&�FHUWLàFDWH��7KH�
manufacturer provided software validation and electrical safety 
test reports. An IEEE article was provided to demonstrate clinical 
SHUIRUPDQFH��+RZHYHU��RWKHU�VLJQLàFDQW�SUH�PDUNHW�DVVHVVPHQW�
data and documents were missing.

Post-market – No documents were provided.

$�FXUUHQW�,62������������FHUWLàFDWH�ZDV�SURYLGHG�

The following data and documents were not provided and 
VKRXOG�EH�LQFOXGHG�IRU�WKH�SUH�PDUNHW�DVVHVVPHQW�DQG�WR�GHPRQVWUDWH�WKH�VDIHW\�DQG�HIàFDF\�RI�WKH�GHYLFH�

• IEC 60601-1-2:2014

• IEC 60601-1-11;2015

)'$�*XLGDQFH�IRU�,QGXVWU\�DQG�)'$�6WDII��5DGLR�)UHTXHQF\�:LUHOHVV�7HFKQRORJ\�LQ�0HGLFDO�'HYLFHV�RU�
equivalent wireless validation

• 8VH�/LIH�7HVWLQJ

• %DWWHU\�/LIH�7HVWLQJ

• Battery Indicator Testing

• Acoustic output measurement methodology as recommended in FDA 

Cleaning and Disinfection of a reusable medical device validation referencing :

• $$0,�7,5����$$0,�7,5���$670�'�����$670�(O���������,62��������������

7HFKQRORJ\�HYLGHQFH�DVVHVVPHQW�

Domains
Evidence 

assessment

7KH�GHYLFH�LV�DOUHDG\�FRPPHUFLDOL]HG�LQ�,QGLD�DV�QRQ�LQYDVLYH�
LQWHUPLWWHQW�PRQLWRULQJ�RI�0DWHUQDO�+HDUW�5DWH��0+5���)HWDO�+HDUW�
5DWH��)+5���DQG�8WHULQH�$FWLYLW\��8$��GXULQJ�ODERXU��,W�LV�VWLOO�XQGHU�
evaluation in several other countries. The device is portable, easy to 
use for trained clinicians and nurses, and has a multilingual interface. 
7KH�VXEPLWWHG�GRFXPHQWDWLRQ�RQ�VDIHW\�FRQàUPHG�D�KLJK�DFFXUDF\�
RI�WKH�GHYLFH�FRPSDUHG�WR�&7*�IRU�)+5�DQG�&7*�IRU�8$��,Q�/0,&V�
usability tests, in hospital settings were performed. Affordability 
PD\�EH�DQ�LVVXH�EDVHG�RQ�FRVW�GDWD�VXEPLWWHG��&RVW�EHQHàW�
DQDO\VHV�LQ�/0,&V�ZHUH�QRW�VXEPLWWHG��7KH�PDQXIDFWXUHU�GRHV�QRW�
provide information on handling twin pregnancies. Nevertheless, in 
summary, the device can be recommended with caution.

6MWO�FIRI½X�
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+HDOWK�WHFKQRORJ\�DQG�HQJLQHHULQJ�PDQDJHPHQW

Submission of portable fetal monitoring product 
that is commercially available in India. Presently 
undergoing clinical trials (Israel and Ghana), 
but no technical data was provided other than 
a paper presented at an Indian conference. 
In that paper, a total of 1053 fetal heart rate 
samples were compared with conventional fetal 
heart monitoring and estimated to be at almost 
94% accurate. Similar data for comparison of 
WKH�PRWKHUÏV�FRQWUDFWLRQ�PHDVXUHPHQW�GXULQJ�
motion is missing. The product is powered by 
a rechargeable battery with a life of 8 hrs. It 
wirelessly connects to a detachable tablet to 
display results and archiving. Submitter claims 
EHQHàW�IURP�$�,��GHSOR\PHQW��KRZHYHU�QR�
HYLGHQFH�IRU�EHQHàWV�RYHU�FRQYHQWLRQDO�IHWDO�
heart monitors are described. User interface 
experience, the effect of mother/fetal movement, 

or when mother carries multiple fetuses on product performance, are missing. So is data on sensors 
resistance to product drops and user abuse. Product contains software and should have a start-up test 
DQG�HUURU�FRGH�UHSRUWLQJ��EXW�QRQH�ZHUH�LGHQWLàHG��8VH�GDWD�LV�DOVR�PLVVLQJ�DERXW�EDWWHU\�OLIH�FKDUJLQJ�
replacement, error code interpretation of operational issues such as device dropped, loss of wireless 
FRPPXQLFDWLRQ��VHQVRU�IDLOXUH�DODUP��DQG�ORVV�RI�GDWD�GXULQJ�XVH��5HFRPPHQGDWLRQ�LQFOXVLRQ�ZLWK�FDXWLRQ�

,QWHOOHFWXDO�SURSHUW\�DQG�ORFDO�SURGXFWLRQ
Intellectual property – The device has proprietary software and patent 
protection. The status of the patent application is pending.  
Clearance to use this technology is required. Caution advised due to 
pending patent applications.

Local production – Contract manufacturers are likely to have 
manufacturing know-how. Electronics assembly, manufacturing and 
related QMS experience are required. Existing manufacturing line is 
currently in a region suitable for low volume production, hence local 
SURGXFWLRQ�LV�OHVV�OLNHO\�WR�SURYLGH�IXUWKHU�FRPPHUFLDO�EHQHàWV�

:+2�UHODWHG�JXLGDQFH�PDWHULDO
• Maternal mortality: evidence brief - https://apps.who.int/iris/handle/10665/329886

• Trends in maternal mortality 2000 to 2017: estimates by WHO, UNICEF, UNFPA, World Bank Group and 
the United Nations Population Division - https://apps.who.int/iris/handle/10665/327595

• Managing complications in pregnancy and childbirth: a guide for midwives and doctors – 2nd ed. - 
https://apps.who.int/iris/handle/10665/255760

• WHO recommendations on antenatal care for a positive pregnancy experience - https://apps.who.int/iris/
handle/10665/250796

• :+2�UHFRPPHQGDWLRQV�RQ�PDWHUQDO�KHDOWK��JXLGHOLQHV�DSSURYHG�E\�WKH�:+2�*XLGHOLQHV�5HYLHZ�
Committee - https://apps.who.int/iris/handle/10665/259268

• 5HFXUUHQFH�RI�DGYHUVH�SHULQDWDO�RXWFRPHV�LQ�GHYHORSLQJ�FRXQWULHV���KWWSV���G[�GRL�RUJ���������
%/7����������
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Filling station and multiple  
oxygen tanks 
Country of origin | United Kingdom of Great Britain and   
  Northern Ireland

Primary function | Supporting or sustaining life

Category | Medical gas

Commercial information
List price (USD): 2500

Brand: GCE, GH labs

Product description
$LU�2��FRPSULVHV�D�àOOLQJ�VWDWLRQ�DQG�PXOWLSOH�R[\JHQ�WDQNV��7KH�
àOOLQJ�VWDWLRQ�XVHV�DQ�R[\JHQ�FRQFHQWUDWRU��FRPSUHVVRU��FRQWURO�
V\VWHP��DQG�XVHU�LQWHUIDFH�WR�àOO�WKH�WDQNV�ZLWK����EDU�R[\JHQ��7KH�àOOLQJ�VWDWLRQ�LV�RSHUDWHG�ZLWK�D�
VLQJOH�SXVK�EXWWRQ��PRQLWRUV�WKH�àOO��ZLWK�LQGLFDWRUV�RI�WKH�VWDWXV�DQG�DOHUWV���DQG�FRQQHFWV�WR�WKH�
WDQN�ZLWK�D�VSHFLàF�àWWLQJ��7KH�OLJKWZHLJKW�R[\JHQ�WDQN�LV�SRUWDEOH�DQG�KDV�WZR�áRZ�VHOHFWRUV�HDFK�
SURYLGLQJ������OSP�RI�áRZ�

Product details
Consumables: Cannula

Lifetime: 5-10 years

Energy requirements:�&RQWLQXRXV�SRZHU�VXSSO\��$&�����9�����9������:

Facility requirements: Indoor storage

Contact: Gareth Pemberton | Email: gareth.pemberton@gcegroup.com | Phone: +44 77 1300 0000 | Web: gcegroup.com 

NOTE: Information reported by manufacturer before 17 December 2021

WHO ASSESSMENT
WHO assessed some newly commercialized products as a prototypes considering they had limited production, 
availability and evidence.

Clinical assessment
/RZHU�UHVSLUDWRU\�WUDFW�LQIHFWLRQV��LQ�DGGLWLRQ�WR�&29,'�����DQG�WXEHUFXORVLV�DUH�D�PDMRU�FDXVH�RI�
K\SR[HPLD�DQG�D�VLJQLàFDQW�VRXUFH�RI�PRUELGLW\�DQG�PRUWDOLW\�LQ�PDQ\�UHVRXUFH�OLPLWHG�VHWWLQJV��
ranking among the top ten causes of death in low- and lower-middle-income countries. There, fewer 
than half of all health facilities have continuous oxygen supply. The lack of accessible oxygen supply 
contributes to preventable deaths, with an estimated 122 000 deaths from pediatric pneumonia that 
FRXOG�EH�SUHYHQWHG�HDFK�\HDU�LI�R[\JHQ�VXSSOLHV�ZHUH�VWUHQJWKHQHG��0RUHRYHU��WKH�&29,'����SDQGHPLF�
has further increased the demand for oxygen at the global level. 

To address this problem, the manufacturer offers an oxygen storage device that links to a concentrator 
DQG�HQVXUHV�FRQWLQXRXV�R[\JHQ�GHOLYHU\�WR�SDWLHQWV�LQ�VHWWLQJV�FKDUDFWHUL]HG�E\�SRWHQWLDO�SRZHU�
RXWDJHV�RU�R[\JHQ�VXSSO\�LQWHUUXSWLRQV��,W�FRQVLVWV�RI�D�JDV�àOOLQJ�VWDWLRQ�WKDW�XVHV�R[\JHQ�IURP�D�
FRQFHQWUDWRU�DQG�FDQ�àOO�PXOWLSOH�ORZ�SUHVVXUH�R[\JHQ�WDQNV��PDNLQJ�LW�D�OLJKWZHLJKW��SRUWDEOH�VROXWLRQ�
for hypoxemic patients that requires little additional training.

:+2�VSHFL¼FDWLRQ�FRPSDULVRQ
$LU�2��LV�D�àOOLQJ�VWDWLRQ�ZLWK�RQH�RU�PXOWLSOH�2[\JHQ�WDQN�V��7KH�àOOLQJ�VWDWLRQ�XVHV�DQ�2[\JHQ�
FRQFHQWUDWRU��FRPSUHVVRU��FRQWURO�V\VWHP�DQG�XVHU�LQWHUIDFH�WR�àOO�WKH�WDQNV��%DVHG�RQ�WKHVH�
LQIRUPDWLRQ��DW�WKH�WLPH�RI�UHSRUW�FUHDWLRQ��:+2�WHFKQLFDO�VSHFLàFDWLRQV�DUH�QRW�DYDLODEOH�WR�FRPSDUH�
this type of technology. 
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5HJXODWRU\�DVVHVVPHQW
Adequate documentation was not provided to perform a 
PHGLFDO�GHYLFH�5HJXODWRU\�RU�4XDOLW\�6\VWHP�UHYLHZ�RQ�WKLV�
SURGXFW��'HVLJQ�YHULàFDWLRQ�DQG�YDOLGDWLRQ�UHSRUWV�ZHUH�QRW�
submitted for pre-market assessment. No documentation is 
available on the quality management system, ISO 13485:2016 for 
quality system assessment. No documentation was provided on 
post-market activities. As such this product is in the prototype 
stage.

The pre-market and QS requirements for this medical device are as follows:

• 86)'$�5HFRJQL]HG�&RQVHQVXV�6WDQGDUGV��,62��������������,62����������,62�����������,62�����������,62�
18562-4 , ISO 80601-2-69 

• :+2�7HFKQLFDO�VSHFLàFDWLRQV�IRU�R[\JHQ�FRQFHQWUDWRUV��,62������������������,(&���������������,(&�
60601-1-2:2014, IEC 60601-1-6:2013 ,IEC 60601-1-8:2012 ,IEC 60601-1-9:2013 ,IEC 60601-1-11:2010 

• ,62������������0HGLFDO�GHYLFHV�Ì�4XDOLW\�PDQDJHPHQW�V\VWHPV�Ì�5HTXLUHPHQWV�IRU�UHJXODWRU\�SXUSRVHV�
ISO 14971:2007 Medical devices – Application of risk management to medical devices. 

• Oxygen cylinder marking based on ISO 32

• Purity of oxygen based on International Pharmacopoeia

7HFKQRORJ\�HYLGHQFH�DVVHVVPHQW�

Domains
Evidence 

assessment The device is designed to provide supplemental oxygen to people 
who require oxygen therapy using approved oxygen concentrators. 
It improves the standard of care for hypoxemic patients by 
providing them with uninterrupted oxygen. The device can be used 
for two patients in parallel. Based on usability studies conducted 
in hospital settings in low resource areas, it is portable, easy to use, 
and maintain. Durability is also provided. The device appears to be 
quite expensive for the respective settings and in comparison to 
other available oxygen concentrators.

$V�D�UHVXOW��WKH�GHYLFHÏV�DIIRUGDELOLW\�LV�TXHVWLRQHG��7KH�
manufacturer did not provide any information on integrated 
batteries or solar-energy-based power supply. The required 
continuous power supply is presumed. Additional tests, particularly 
WR�REWDLQ�&(�FHUWLàFDWLRQ��DUH�VWLOO�EHLQJ�FRQGXFWHG��*LYHQ�WKH�
GHYLFHÏV�FRVWV�DQG�RQJRLQJ�UHJXODWLRQ��LW�FDQ�RQO\�EH�UHFRPPHQGHG�
with caution.

6MWO�FIRI½X�
ratio

Impact

Medical

Safety

Economy

Organizational

Legal

Social Summary

Ethical Innovation
Technology 

evidence 
assessment

Recommend with 
caution

Green  
environment

Technology  
readiness level 7

 

Pre

Post

Pre-market 
assessment

Not 
acceptable

Post-market 
assessment

Not 
acceptable

Quality system 
assessment

Not 
acceptable
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+HDOWK�WHFKQRORJ\�DQG�HQJLQHHULQJ�PDQDJHPHQW

This submission describes a prototype system 
FRQVLVWLQJ�RI�PHGLXP�SUHVVXUH�UHVHUYRLU��035��
oxygen delivery system intended to supplement 
oxygen provisioning for persons requiring 
R[\JHQ�WKHUDS\��,W�FRQWDLQV�D�àOOLQJ�VWDWLRQ�WKDW�
is a combination of oxygen concentrator device 
supported by a compressor that feed tank 
mounted on two trolleys. This system requires 
two persons to move it between locations of use. 
It is heavy and even with its moveable mounts, 
a physically strong persons are needed for it 
safe relocation. The system generates noise 
level during the concentrator and compression 
operation that maybe annoying for patients and 
staff. Mechanical devices like concentrator and 
compressor do require periodical maintenance 
services as well as the valves and gauges on the 
àOOLQJ�VWDWLRQ��+RZHYHU��QR�GDWD�ZDV�SURYLGHG�
to facilitate engineering (maintenance) support 
evaluation that is needed for such a system.

,QWHOOHFWXDO�SURSHUW\�DQG�ORFDO�SURGXFWLRQ
Intellectual property – It has proprietary software. The design of the 
device is protected by a number of design registrations. Global Health 
/DEV��*+�/DEV��DQG�*&(�+HDOWKFDUH�KDYH�D�OLFHQVLQJ�DJUHHPHQW�IRU�
technology transfer. Clearance to use this technology is required. The use 
of patented compatible third-party products will also require clearance. 

Local production – The product is not yet ready for production; it is 
currently undergoing advanced product testing. Once approved by 
a stringent regulatory agency, this is a promising product for local 
production.

:+2�UHODWHG�JXLGDQFH�PDWHULDO
• WHO Oxygen website - https://www.who.int/health-topics/oxygen#tab=tab_2
• Oxygen therapy for children: a manual for health workers - https://apps.who.int/iris/

handle/10665/204584
• 2[\JHQ�VRXUFHV�DQG�GLVWULEXWLRQ�IRU�&29,'����WUHDWPHQW�FHQWUHV��LQWHULP�JXLGDQFH����$SULO��������KWWSV���

apps.who.int/iris/handle/10665/331746
• &RURQDYLUXV�GLVHDVH��&29,'�����WHFKQLFDO�JXLGDQFH��3DWLHQW�PDQDJHPHQW���KWWSV���ZZZ�ZKR�LQW�

emergencies/diseases/novel-coronavirus-2019/technical-guidance/patient-management
• /LYLQJ�JXLGDQFH�IRU�FOLQLFDO�PDQDJHPHQW�RI�&29,'������KWWSV���ZZZ�ZKR�LQW�SXEOLFDWLRQV�L�LWHP�:+2�
�����Q&R9�FOLQLFDO�������

• :+2�,&5&�%DVLF�(PHUJHQF\�&DUH��DSSURDFK�WR�WKH�DFXWHO\�LOO�DQG�LQMXUHG���KWWSV���ZZZ�ZKR�LQW�
publications/i/item/basic-emergency-care-approach-to-the-acutely-ill-and-injured

• Emergency care - https://www.who.int/emergencycare/systems/en/
• WHO Medical Emergency Checklist - https://www.who.int/publications/i/item/who-medical-emergency-

checklist
• Guidelines for essential trauma care - https://www.who.int/publications/i/item/guidelines-for-essential-

trauma-care
• :+2�UHFRPPHQGDWLRQV�RQ�QHZERUQ�KHDOWK��JXLGHOLQHV�DSSURYHG�E\�WKH�:+2�*XLGHOLQHV�5HYLHZ�

Committee - https://www.who.int/publications/i/item/WHO-MCA-17.07 
• 5HYLVHG�:+2�FODVVLàFDWLRQ�DQG�WUHDWPHQW�RI�FKLOGKRRG�SQHXPRQLD�DW�KHDOWK�IDFLOLWLHV���KWWSV���ZZZ�ZKR�

int/publications/i/item/9789241507813
• WHO Global Health Estimates (the top 10 causes of death) - https://www.who.int/news-room/fact-

sheets/detail/the-top-10-causes-of-death 
• :+2�&RURQDYLUXV��&29,'�����'DVKERDUG���KWWSV���FRYLG���ZKR�LQW�

Domains Appropri-
ateness Domains Appropri-

ateness 

Durability Ease of 
cleaning

Ease of Use
Ease of 
maintenance

Positive impact 
on clinical 
outcomes

Infrastructure 
requirements

$IIRUGDELOLW\¢
Local access to 
sales support

Engineering 
resources 
minimization

Local access 
to technical 
support

N/A

Cultural 
and social 
acceptability

N/A Local access to 
training N/A

Environmental 
conditions

Local access to 
spare parts N/A

Aesthetics
Locations of 
use within 
target setting

Target settings:
5XUDO��8UEDQ��

Home & Primary 
level

Technology 
transferability

Openly access 
intellectual 
property

Local production

Filling station and m
ultiple O

xygen tanks
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High oxygen peep device 
Country of origin | South Africa

Primary function | Supporting or sustaining life

Category | Medical device

Commercial information
List price (USD): 165

Year of commercialization: 2021

Number of units distributed: 10,000-50,000

Currently marketed in:�$IULFDQ�5HJLRQ

Brand:�*DEOHU�0HGLFDO��3W\��/WG

Model:�2[(5$

Product description
It comprises a custom main housing, incorporating an adjustable PEEP valve (5 – 15 cm H2O), anti-
asphyxiation valve (for safety), and oxygen supply via a hose and accumulator bag. The oxygen 
hose can be connected to any available source of oxygen. Commercial medical devices such as an 
DQHVWKHWLF�PDVN�DQG�YLUDO�àOWHU�FRPSOHWH�WKH�SDFNDJH�WRJHWKHU�ZLWK�VLPSOH�EXW�HIIHFWLYH�HODVWLF�KHDG�
VWUDSV��7KH�VQXJ�àW�DQG�DFFXPXODWRU�PD[LPLVHV�R[\JHQ�HIàFLHQF\�DQG�WKH�3((3�YDOYH�SURYLGHV�3(3�

Product details
Consumables:�9LUDO���EDFWHULDO�UHVSLUDWRU\�àOWHU

Facility requirements: pathological waste, sharps, chemicals, etc (Device requires disposal as 
PHGLFDO�ZDVWH�DV�LW�FRPHV�LQWR�FRQWDFW�ZLWK�WKH�SDWLHQWÏV�VNLQ��H[SLUHG�DLU�DQG�VHFUHWLRQV���*DV�VXSSO\�
(Oxygen)

Contact: Craig Parker | Email: craig@craigparker.co.za | Phone: +27 84 5655022 | Web: www.umoya.org.za & www.
gablermedical.com 

NOTE: Information reported by manufacturer before 17 December 2021

WHO ASSESSMENT
WHO assessed some newly commercialized products as a prototypes considering they had limited production, 
availability and evidence.

Clinical assessment
Acute viral pneumonia that progresses to acute respiratory distress syndrome is the leading cause 
RI�PRUELGLW\�DQG�PRUWDOLW\�IURP�&29,'�����6XSSOHPHQWDO�R[\JHQ�WKHUDS\�DQG�LQFUHDVHG�UHVSLUDWRU\�
VXSSRUW�DUH�UHTXLUHG�DV�SDWLHQWVÏ�UHVSLUDWRU\�VWDWXV�GHWHULRUDWHV��$�WULDO�RI�D�KLJK�áRZ�QDVDO�FDQQXOD�RU�
QRQ�LQYDVLYH�YHQWLODWLRQ�PD\�EH�XVHG�LQ�VHOHFWHG�SDWLHQWV�ZLWK�&29,'����DQG�PLOG�DFXWH�UHVSLUDWRU\�
distress syndrome, according to WHO clinical guidelines.

7KH�2[(5$�GHYLFH�LV�LQWHQGHG�IRU�XVH�DV�D�VWHS�XS�VWUDWHJ\�RQ�DGXOW�K\SR[HPLF�SDWLHQWV�LQ�KRVSLWDO�
settings who require additional respiratory therapy in the form of Positive Expiratory End-Pressure 
(PEEP). The device is an oxygen accumulator with an adjustable PEEP valve (5-15 cmH2O) that 
allows exhalation while delivering high levels of oxygen at ambient pressure. If the oxygen supply is 
LQVXIàFLHQW��DV�H[SHFWHG�LQ�FHUWDLQ�UXUDO�DUHDV�ZLWK�LQDGHTXDWH�LQIUDVWUXFWXUH��DQ�DQWL�DVSK\[LDWLRQ�YDOYH�
can be used to draw in supplementary ambient air.

7KLV�GHYLFH�PD\�EH�PRUH�EHQHàFLDO�LQ�ORZ�UHVRXUFH�HQYLURQPHQWV��VXFK�DV�GLVWULFW�OHYHO�KRVSLWDOV�RU�
during transportation, where non-rebreather face masks would be the only viable option. However, 
FRQWLQXRXV�PRQLWRULQJ�RI�WKH�SDWLHQWÏV�UHVSLUDWRU\�VWDWXV�PXVW�EH�HQVXUHG�IRU�SDWLHQWV�XQGHUJRLQJ�
clinical deterioration, as well as prompt referrals to higher-level facilities.

:+2�VSHFL¼FDWLRQ�FRPSDULVRQ
This device is reported to be a “High Oxygen Peep device”. Consequently, at the time of report 
FUHDWLRQ��:+2�WHFKQLFDO�VSHFLàFDWLRQV�DUH�QRW�DYDLODEOH�WR�FRPSDUH�WKLV�W\SH�RI�WHFKQRORJ\��
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5HJXODWRU\�DVVHVVPHQW
Pre-Market - A Human Factors/Usability report was provided.  
The manufacturer stated that the product was incompliance 
with EN ISO 15223-1:2016, Iso 18562-1:2017, ISO 20789:2018, 
and ISO 17510:2015 but performance and/or safety data was 
not provided to enable a Pre-market Assessment. Adequate 
documentation was not provided to perform a medical device 
5HJXODWRU\�RU�4XDOLW\�6\VWHP�UHYLHZ�RQ�WKLV�SURGXFW��'HVLJQ�
YHULàFDWLRQ�DQG�YDOLGDWLRQ�UHSRUWV�ZHUH�QRW�VXEPLWWHG�IRU�SUH�
market assessment, see list below for applicable standards. They 
GR�KDYH�D�FXUUHQW�/LFHQFH�WR�0DQXIDFWXUH�0HGLFDO�'HYLFHV�IURP�
WKH�6RXWK�$IULFDQ�+HDOWK�3URGXFWV�5HJXODWRU\�$XWKRULW\�

Post-maket - No documents or data provided.

$�FXUUHQW�,62������������FHUWLàFDWH�ZDV�SURYLGHG�

Missing safety and performance data:

• ISO 5356-1 Third edition 2004-05-15 Anaesthetic and respiratory equipment - Conical connectors: Part 1: 
Cones and sockets

• ,62���������)LUVW�HGLWLRQ������������/XQJ�YHQWLODWRUV���3DUW����3DUWLFXODU�UHTXLUHPHQWV�IRU�RSHUDWRU�
powered resuscitators

• ISO 18562-1 First edition 2017-03 Biocompatibility evaluation of breathing gas pathways in healthcare 
applications - Part 1: Evaluation and testing within a risk management process

• ISO 18562-2 First edition 2017-03 Biocompatibility evaluation of breathing gas pathways in healthcare 
applications - Part 2: Tests for emissions of particulate matter

• ISO 18562-3 First edition 2017-03 Biocompatibility evaluation of breathing gas pathways in healthcare 
applications - Part 3: Tests for emissions of volatile organic compounds

• ISO 18562-4 First edition 2017-03 Biocompatibility evaluation of breathing gas pathways in healthcare 
applications - Part 4: Tests for leachables in condensate

• ISO 10993-1:2018 Biological evaluation of medical devices — Part 1: Evaluation and testing within a risk 
management process - needed for the mask material

7HFKQRORJ\�HYLGHQFH�DVVHVVPHQW�
The device is an all-in-one, single-use, high oxygen peep prototype 
device. It consists of an oxygen accumulator bag, anaesthetic mask, 
adjustable mechanical peep valve, anti-asphyxiation valve, and 
oxygen supply via the hose. It is intended for use by trained health 
professionals in hospitals or clinical settings, in general, to provide 
a supportive oxygen supply for respiratory diseases. According 
to the manufacturer, phase one safety study data showed no CO

2
 

retention and good tolerance to the mask in healthy volunteers. 
5HIHUULQJ�GRFXPHQWV�DUH�DYDLODEOH�EXW�KDYH�QRW�EHHQ�VXEPLWWHG�
and peer-reviewed yet. Phase 2 and 3 trials are in the planning 
stage. According to the manufacturer, local production is possible 
but not currently planned. The entire device is a single-use product. 
Information on environmental compatibility, recycling, and disposal 
is not provided. Considering that the device is intended for single 
use only, the intended price does not support affordability in low-
resource settings. In conclusion, a recommendation could only be 
made with caution, especially given the lack of clinical evidence, 
pending regulation, questionable affordability, and missing data on 
environmental compatibility.

Domains
Evidence 

assessment
6MWO�FIRI½X�

ratio
Impact

Medical

Safety

Economy

Organizational

Legal

Social Summary

Ethical Innovation
Technology  

evidence  
assessment

Recommend with 
caution

Green  
environment

Technology  
readiness level 7

 

Pre

Post

Pre-market 
assessment

Proceed with 
caution

Post-market 
assessment
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NEWLY COMMERCIALIZED

+HDOWK�WHFKQRORJ\�DQG�HQJLQHHULQJ�PDQDJHPHQW

This commercially available product is an Oxygen 
(IàFLHQW�5HVSLUDWRU\�$LG��2[(5$���ZKLFK�LV�
designed to assist patients by providing a high 
percentage of oxygen while maintaining a slight 
pressure to prevent the lungs from collapsing 
during expiration. The product contains an 
anesthetic-like mask, oximetry set with a hose, 
àOWHU��UHEUHDWKLQJ�EDJ��DQWL�DVSK\[LDWLRQ�YDOYH��
and mechanically hand adjusted PEEP valve. The 
IDFH�PDVN�KDV�DQ�LQáDWDEOH�HGJH�WKDW�DOORZV�LW�
WR�EH�àWWHG�WR�WKH�SDWLHQWÏV�IDFH�VKDSH�DQG�VL]H�
by adding/removing air from the edge with a 
syringe. The product cost is about US$165, which 
positions it above alternative used products. The 
SURGXFW�EHQHàW�LV�WKDW�LW�RIIHUV�PRUH�HIàFLHQW�XVH�
of oxygen sources; an important feature in setting 
where Oxygen supply is an issue. The product 
design is durable and easy to use.

,QWHOOHFWXDO�SURSHUW\�DQG�ORFDO�SURGXFWLRQ
Intellectual property – The device has registered trademarks. Clearance 
is required to use this technology. Proceed with due diligence. 

Local production – Technical complexity for local production is low to 
PRGHUDWH��0DUNHW�áXFWXDWLRQV�FDQ�LPSDFW�SURGXFWLRQ�IHDVLELOLW\�

:+2�UHODWHG�JXLGDQFH�PDWHULDO
• /LYLQJ�JXLGDQFH�IRU�FOLQLFDO�PDQDJHPHQW�RI�&29,'������KWWSV���ZZZ�ZKR�LQW�SXEOLFDWLRQV�L�LWHP�:+2�
�����Q&R9�FOLQLFDO�������

• &RURQDYLUXV�GLVHDVH��&29,'�����WHFKQLFDO�JXLGDQFH��3DWLHQW�PDQDJHPHQW���KWWSV���ZZZ�ZKR�LQW�
emergencies/diseases/novel-coronavirus-2019/technical-guidance/patient-management

• 7KHUDSHXWLFV�DQG�&29,'�����OLYLQJ�JXLGHOLQH���KWWSV���ZZZ�ZKR�LQW�SXEOLFDWLRQV�L�LWHP�:+2������Q&R9�
therapeutics-2021.3

• :+2�&RURQDYLUXV��&29,'�����'DVKERDUG���KWWSV���FRYLG���ZKR�LQW�

Domains Appropri-
ateness Domains Appropri-

ateness 

Durability Ease of 
cleaning

Ease of Use
Ease of 
maintenance

Positive impact 
on clinical 
outcomes

Infrastructure 
requirements

$IIRUGDELOLW\¢
Local access to 
sales support

Engineering 
resources 
minimization

Local access 
to technical 
support

Cultural 
and social 
acceptability

N/A Local access to 
training

Environmental 
conditions

Local access to 
spare parts

Aesthetics
Locations of 
use within 
target setting

Target settings:
5XUDO��8UEDQ��
Ambulance, 

Primary & 
Secondary level

Technology 
transferability

Openly access 
intellectual 
property

Local production

H
igh oxygen peep device
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Medical imaging analyzer 
Country of origin | United Kingdom of Great   
  Britain and Northern Ireland

Primary function | Diagnosis

Category | Medical device

Commercial information
List price (USD): 1

Year of commercialization: 2021

Number of units distributed: 0-100

Currently marketed in: Globally

Brand:�(QYLVLRQLW�'HHS�$,�/LPLWHG

Model:�5DGLI\

Product description
5$',)<�LQFRUSRUDWHV�$,��GHHS�OHDUQLQJ�WHFKQLTXHV�	�DOJRULWKPV�LQ�RUGHU�WR�DQDO\]H�PHGLFDO�LPDJHV�
DQG�SURYLGH�VXJJHVWHG�SDWKRORJLHV�GHWHFWHG�LQ�WKRVH�LPDJHV��5$',)<�LQFRUSRUDWHV�FORXG��RQ�
SUHPLVH�DQG�YLUWXDOL]DWLRQ�WHFKQRORJLHV�WR�GHOLYHU�LWV�VROXWLRQV�DQ\ZKHUH��$OO�FRPSRQHQWV�RI�WKH�
5$',)<�SODWIRUP�DUH�FRQWDLQHUL]HG�DQG�H[SRVHG�DV�D�FRPSUHKHQVLYH�VHW�RI�PLFURVHUYLFHV�WKDW�
incorporate the latest digital technologies in information security, data protection, and storage, 
scalability, robustness, and disaster recovery.

Product details
Lifetime: 5-10 years

Energy requirements:�5HFKDUJHDEOH�EDWWHU\��&RQWLQXRXV�SRZHU�VXSSO\��6RODU�SRZHU��'&�����9�����9��
400W, 4-hour battery recharge cycle, 6-hour solar recharge, 8-hour battery life

Facility requirements: Access to the Internet is required for cloud-based deployments, and enhance 
RQ�SUHPLVH�GHSOR\PHQWV��5$',)<�VWDQG�DORQH�XQLWV�FDQ�EH�FRQQHFWHG�GLUHFWO\�WR�;�5D\�XQLWV��
connection to a laptop/computer

Contact: Jaishree Naidoo | Email: jaishree@envisionitgroup.net | Phone: +27 82 464 8518 | Web: www.edai.africa 

NOTE: Information reported by manufacturer before 17 December 2021

WHO ASSESSMENT
WHO assessed some newly commercialized products as a prototypes considering they had limited production, 
availability and evidence.

Clinical assessment
5DGLI\�LV�D�PHGLFDO�LPDJH�DQDO\]HU�WKDW�HPSOR\V�DUWLàFLDO�LQWHOOLJHQFH�DQG�FDQ�VHUYH�DV�D�FOLQLFDO�
GHFLVLRQ�VXSSRUW�WRRO�IRU�PHGLFDO�SUDFWLWLRQHUV�ZRUNLQJ�LQ�WKH�àHOG��,W�PD\�EH�XVHG�IRU�;�UD\�LPDJHV��
including mammography, and ultrasound scans, thereby assisting the clinician in the management 
and interpretation of radiographic images. Given its technical requirements, it might be more 
HDVLO\�RSHUDWLRQDOL]HG�LQ�WHUWLDU\�KRVSLWDOV�RU�IDFLOLWLHV�ZLWK�DGYDQFHG�LQIUDVWUXFWXUH�UDWKHU�WKDQ�ODVW�
PLOH�SULPDU\�KHDOWKFDUH�VHWWLQJV��+RZHYHU��D�VSHFLàF�DSSOLFDWLRQ�IRU�XVH�RQ�PRELOH�GHYLFHV�FDQ�EH�
connected to a portal ultrasound probe (via USB cable or Bluetooth), providing an additional point-of-
care solution.

:+2�VSHFL¼FDWLRQ�FRPSDULVRQ
$W�WKH�WLPH�RI�UHSRUW�FUHDWLRQ��:+2�WHFKQLFDO�VSHFLàFDWLRQV�DUH�QRW�DYDLODEOH�WR�FRPSDUH�DQG�HYDOXDWH�
this type of technology. 
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5HJXODWRU\�DVVHVVPHQW
Adequate documentation was not provided to perform a 
PHGLFDO�GHYLFH�5HJXODWRU\�RU�4XDOLW\�6\VWHP�UHYLHZ�RQ�WKLV�
SURGXFW��'HVLJQ�YHULàFDWLRQ�DQG�YDOLGDWLRQ�UHSRUWV�ZHUH�QRW�
submitted for pre-market assessment. No documentation is 
available on the quality management system, ISO 13485:2016 for 
quality system assessment. No documentation was provided on 
post-market activities.

As such this product is considered as a prototype as less than 
����KDYH�EHHQ�FRPPHUFLDOL]HG��

The following pre-market data and documentation was missing:

• 6SHFLàF�SHIRUPDQFH�WHVW�GDWD�VKRXOG�EH�SURYLGHG�

• )'$ÏV�*XLGDQFH�IRU�&RQWHQW�RI�3UH�PDUNHW�6XEPLVVLRQV�IRU�6RIWZDUH�FRQWDLQHG�LQ�0HGLFDO�'HYLFHV

• IEC 62366-1:2015 

• 1(0$�8'���������5������

• IEC 61391-2 Edition 1.0 2010-01 

• 1(0$�;5����������5�����

• 1(0$�;5����������5������

• ISO IEC 10918-1;1994

• NEMA PS 3.1 3.20 (2016) 

• IEC 62127-1 Edition 1.1 2013-02 

• IEC 62127-03 Edition 1.1 2013-05 

• ,(&���������(GLWLRQ�������������&2162/,'$7('�9(56,21�

• IEEE Std 3333.2.1-2015 

• IEC 60601-2-37 Edition 2.1 2015

• ,(&���������(GLWLRQ�������������&2162/,'$7('�9(56,21�

• ,(&�������(GLWLRQ�������������&2162/,'$7('�9(56,21�8OWUDVRQLFV

7HFKQRORJ\�HYLGHQFH�DVVHVVPHQW�

Domains
Evidence 

assessment
The device is very innovative. It is part of the clinical picture archiving 
DQG�FRPPXQLFDWLRQ�V\VWHP��3$&6��DQG�LV�DOUHDG\�FRPPHUFLDOL]HG��
To use this system, additional digital infrastructure (e.g. digitally 
connected modalities, clinical information system), as well as an 
internet connection and a continuous power supply, are required. 
The system seems affordable. However, given the additional 
infrastructure required for operationality, affordability could be 
unlikely. Furthermore, the system has not yet been tested in low-
resource settings, making its suitability and feasibility in those 
VHWWLQJV�TXHVWLRQDEOH��7KH�GHYLFH�LV�GLIàFXOW�WR�XVH�DQG�PDLQWDLQ��,W�
VKRXOG�DOVR�EH�UHFRJQL]HG�WKDW�DGGLWLRQDO�WUDLQLQJ�LV�QHFHVVDU\��%DVHG�
on the documents provided, the sensitivity in detecting seems low. 
7R�VXPPDUL]H��WKH�GHYLFH�LV�XQVXLWDEOH�IRU�ORZ�UHVRXUFH�VHWWLQJV�DQG�
should not be recommended.

6MWO�FIRI½X�
ratio

Impact

Medical

Safety

Economy

Organizational

Legal

Social Summary

Ethical Innovation
Technology  

evidence  
assessment

Not recommended

Green  
environment

Technology  
readiness level 9

 

Pre

Post

Pre-market 
assessment

Not 
acceptable

Post-market 
assessment

Not 
acceptable

Quality system 
assessment

Not 
acceptable
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+HDOWK�WHFKQRORJ\�DQG�HQJLQHHULQJ�PDQDJHPHQW

An A.I. supported product that augments 
and transmits post examined scan images by 
D�OHDUQHG�DOJRULWKP�WKDW�DEOH�WR�UHDG�;�UD\V��
mammography, and ultrasound images 
and responds with a diagnosis of about 20 
pathologies. Developed for emergency use and 
incorporates machine learning, augmented scans 
review, and recorded expertise of radiologists 
to improve its performance of time. However, 
more data is needed to validate its clinical 
appropriateness for its intended use and for 
technical support this application requires. The 
system proposed can facilitate the reduction of 
time between taking an image and providing a 
report back to the referring radiologist. Thus, 
improving care outcomes. The computing power, 
power stability, and communication bandwidth 
requirements need to be reported for further 
assessment.

,QWHOOHFWXDO�SURSHUW\�DQG�ORFDO�SURGXFWLRQ
Intellectual property – Protected by trade secret. It has proprietary 
software and registered trademarks. The use of all intellectual property, 
including any rights owned by third parties, will require clearance. Please 
QRWH�WKDW��LQ�UHVSRQVH�WR�WKH�&29,'����RXWEUHDN��5$',)<m�LV�EHLQJ�
PDGH�DYDLODEOH�ÑIUHH�RI�FKDUJHÒ�WR�DQ\�SXEOLF�RU�SULYDWH�RUJDQL]DWLRQ�
WKDW�XVHV�;�UD\V�LQ�WKH�GLDJQRVLV�DQG�WUHDWPHQW�RI�&29,'����SQHXPRQLD��
Proceed with due diligence. 

Local production – This is a software product - no manufacturing 
involved.

:+2�UHODWHG�JXLGDQFH�PDWHULDO
• *HQHUDWLQJ�HYLGHQFH�IRU�DUWLàFLDO�LQWHOOLJHQFH�EDVHG�PHGLFDO�GHYLFHV��D�IUDPHZRUN�IRU�WUDLQLQJ��YDOLGDWLRQ�

and evaluation - https://apps.who.int/iris/handle/10665/349093

• 8VH�RI�FKHVW�LPDJLQJ�LQ�&29,'�����D�UDSLG�DGYLFH�JXLGH��ZHE�DQQH[�$��LPDJLQJ�IRU�&29,'�����D�UDSLG�
review - https://apps.who.int/iris/handle/10665/332326

• Diagnostic imaging : what is it? when and how to use it where resources are limited? / Harald Ostensen - 
https://apps.who.int/iris/handle/10665/66703

Domains Appropri-
ateness Domains Appropri-

ateness 

Durability Ease of 
cleaning

Ease of Use
Ease of 
maintenance

Positive impact 
on clinical 
outcomes

Infrastructure 
requirements

$IIRUGDELOLW\¢
Local access to 
sales support

Engineering 
resources 
minimization

Local access 
to technical 
support

Cultural 
and social 
acceptability

N/A Local access to 
training

Environmental 
conditions

Local access to 
spare parts

Aesthetics
Locations of 
use within 
target setting

Target settings:
Primary, 

Secondary & 
Tertiary level

Technology 
transferability

Openly access 
intellectual 
property

Local production N/A

M
edical im

aging analyzer
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Mechanical ventilator 
Country of origin | United States of America

Primary function | Treatment

Category | Medical device

Commercial information
List price (USD): 4000

Year of commercialization: N/A

Number of units distributed: N/A

Currently marketed in: N/A

Brand: OneBreath, Inc.

Product description
2QH%UHDWKÏV�YHQWLODWRU�DGGUHVVHV�WKH�QHHG�IRU�FRQWLQXRXV�YHQWLODWLRQ�LQ�WKH�DEVHQFH�RI�FRPSUHVVHG�
JDV�RU�HOHFWULFLW\�DQG�SURYLGHV�D�UDQJH�RI�VHWWLQJV�XWLOL]LQJ�D�SRUWDEOH�2��FRQFHQWUDWRU��3UHYHQWDWLYH�
maintenance is minimal and a simple and intuitive user interface controls state-of-the-art clinical 
IHDWXUHV�LQFOXGLQJ�9ROXPH�7DUJHWHG�3UHVVXUH�&RQWURO��973&���VSRQWDQHRXV�EUHDWK�VXSSRUW�PRGHV��
programmable PEEP, neonatal ventilation, and accurate blending and sensing capabilities.

Product details
Accessories: Includes AC power cord and oxygen sensor 

Consumables:�7KH�GLVSRVDEOH�EUHDWKLQJ�FLUFXLWV��HQGRWUDFKHDO�WXEHV��EDFWHULDO�àOWHUV��RSWLRQDO�

Lifetime: 2-5 years

Energy requirements:�5HFKDUJHDEOH�EDWWHU\��&RQWLQXRXV�SRZHU�VXSSO\��$&�����9�����9����KRXU�
battery recharge cycle, 24-hour battery life

Contact: Matthew Callaghan | Email: info@onebreathventilators.com | Phone: +1 650 646 4984 |  
Web: www.onebreathventilators.com 

NOTE: Information reported by manufacturer before 17 December 2021

WHO ASSESSMENT

Clinical assessment
,Q�PDQ\�UHVRXUFH�OLPLWHG�VHWWLQJV��ORZHU�UHVSLUDWRU\�WUDFW�LQIHFWLRQV��DORQJ�ZLWK�&29,'����DQG�
respiratory diseases, are a major source of morbidity and mortality, ranking among the top 10 causes of 
GHDWK�LQ�ORZ��DQG�ORZHU�PLGGOH�LQFRPH�FRXQWULHV��7KH�&29,'����SDQGHPLF�KDV�KHLJKWHQHG�WKH�JOREDO�
demand for high-quality, safe, and affordable medical equipment to treat patients with respiratory 
failure, particularly those who require mechanical ventilation. Pending regulatory and technical 
evaluation, OneBreath may provide a suitable solution for mechanical ventilation for patients with 
respiratory failure, provided that the healthcare workforce receives appropriate, relevant training in its 
clinical use and maintenance.

:+2�VSHFL¼FDWLRQ�FRPSDULVRQ
OneBreath ventilator partially complies with “Transport ventialtor”, “Sub-acute ventilator” and “ICU 
YHQWLODWRUÒ�:+2�WHFKQLFDO�VSHFLàFDWLRQV��

7KH�IROORZLQJ�PDLQ�QRQ�FRPSOLDQFHV�DQG�QRQ�YHULàDEOH��RU�QRW�VSHFLàHG��UHTXLUHPHQWV�DUH�OLVWHG��

Non-compliance:�9ROXPH�&RQWURO�9HQWLODWLRQ��9&9��PRGH�LV�UHTXLUHG��5HDO�WLPH�VFDODU�ZDYHIRUP�
IRU�YROXPH�QRW�DYDLODEOH��7LGDO�9ROXPH�H[SLUHG�QRW�GLVSOD\HG��21/<�)25�Ñ,&8�9(17,/$7256Ò��7LGDO�
9ROXPH�UDQJH�UHTXLUHG�DW�OHDVW���Ì�����PO��ZKLOH�RQO\���Ì�����PO�LV�DYDLODEOH��7KUHH�VFDODU�ZDYHIRUPV�
DUH�UHTXLUHG�WR�EH�GLVSOD\HG�DW�WKH�VDPH�WLPH�ZKLOH�RQO\�WZR�DUH�VLPXOWDQHRXVO\�DYDLODEOH��/RRS�
�D[LV��GLVSOD\V�IRU�SUHVVXUH�YROXPH�DQG�áRZ�YROXPH�QRW�DYDLODEOH��([SLUDWLRQ�WLPH�DQG�(QG�7LGDO�&2

2
 

parameters not displayed 

Not possible to be verified: Oxygen-air mixture accuracy. Internal function testing/leak testing. 
Ñ,3Ò�SURWHFWLRQ�OHYHO�FHUWLàFDWLRQ��'LVSOD\�EULJKWQHVV�DQG�FRQWUDVW�FRQWURO�FDSDELOLWLHV��1RW�FOHDU�LI�
“Inspiratory pause manoeuvre capability to measure plateau pressure” is available. Not clear if “PEAK, 
3/$7($8�DQG�0($1�DLUZD\�SUHVVXUHÒ�DQG�Ñ55��VSRQWDQHRXV�DQG�PHFKDQLFDO�Ò�SDUDPHWHUV�FDQ�EH�
displayed and if “adjustable peak pressure limitation/pressure-cycling mechanism above measured 
SHDN�SUHVVXUHÒ�LV�DYDLODEOH��Ñ+LJK�/RZ�)L2

2
Ò��Ñ+LJK�/RZ�55Ò��Ñ+LJK�/RZ�7LGDO�9ROXPHÒ�DQG�Ñ/RZ�3((3Ò�

alarms availability. Availability of single-limb breathing circuits for adult/paediatric.
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5HJXODWRU\�DVVHVVPHQW
Adequate documentation was not provided to perform a 
PHGLFDO�GHYLFH�5HJXODWRU\�RU�4XDOLW\�6\VWHP�UHYLHZ�RQ�WKLV�
SURGXFW��'HVLJQ�YHULàFDWLRQ�DQG�YDOLGDWLRQ�UHSRUWV�ZHUH�QRW�
submitted for pre-market assessment. No documentation 
available on quality management system, ISO 13485:2016 for 
quality system assessment. No documentation was provided on 
post-market activities.

As such, this product is in the prototype stage.

7HFKQRORJ\�HYLGHQFH�DVVHVVPHQW�

Domains
Evidence 

assessment
6MWO�FIRI½X�

ratio
Impact

Medical
The device is a patent-pending prototype made in the United 
States and Singapore. There is no provision for local manufacture. 
According to manufacturer tests, the device is simple to use 
and maintain in rural locations. It is portable and can be used 
in multiple settings, including ICUs, Emergency rooms, and 
transportation. Despite this, the device has yet to receive 
regulatory approval, and the manufacturer has not provided any 
clinical study data. The unit costs appear to be reasonable, yet 
they are not inexpensive. In this aspect, affordability is unlikely 
WR�EH�JXDUDQWHHG�LQ�/0,�VHWWLQJV��7KH�GHYLFH�LV�D�SURWRW\SH��,Q�
conclusion, a recommendation could not be made based on the 
current level of evidence.

Safety

Economy

Organizational

Legal

Social Summary

Ethical Innovation
Technology  

evidence  
assessment

Not recommended, 
still a prototype

Green  
environment

Technology  
readiness level 5

 

+HDOWK�WHFKQRORJ\�DQG�HQJLQHHULQJ�PDQDJHPHQW

The core design is based on proven innovation 
(turbine). The user interface is intuitive. Internal 
GLVLQIHFWLRQ�RI�WKH�YHQWLODWRU�EHWZHHQ�SDWLHQWVÏ�
use is not addressed. The manufacturer mentions 
periodic maintenance, however, there is no 
information on training or parts availability in the 
submission. Disposables that are not proprietary 
DUH�LQGLFDWHG��$�àHOG�HYDOXDWLRQ�LV�SHQGLQJ�

Pre

Post

Pre-market 
assessment

Not 
acceptable

Post-market 
assessment

Not 
acceptable

Quality system 
assessment

Not 
acceptable

Domains Appropri-
ateness Domains Appropri-

ateness 

Durability Ease of 
cleaning

Ease of Use
Ease of 
maintenance

Positive impact 
on clinical 
outcomes

Infrastructure 
requirements

$IIRUGDELOLW\¢
Local access to 
sales support

Engineering 
resources 
minimization

Local access 
to technical 
support

Cultural 
and social 
acceptability

N/A Local access to 
training

Environmental 
conditions

Local access to 
spare parts

Aesthetics
Locations of 
use within 
target setting

Target settings:
5XDO��8UEDQ��

Indoors, 
Ambulance, 

Secondary & 
Tertiary level

M
echanical ventilator
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,QWHOOHFWXDO�SURSHUW\�DQG�ORFDO�SURGXFWLRQ
Intellectual property – It is patent-protected. Some patents are owned 
by third parties. All applicable patents will require clearance before 
they can be used. The breath delivery and ventilator management code 
is proprietary. For the user interface, third-party authorisation is also 
necessary. Proceed with due diligence. 

Local production – It is not yet ready for production; it is still in the 
prototype stage.

:+2�UHODWHG�JXLGDQFH�PDWHULDO
• WHO Global Health Estimates (the top 10 causes of death) - https://www.who.int/news-room/fact-

sheets/detail/the-top-10-causes-of-death

• :+2�&RURQDYLUXV��&29,'�����'DVKERDUG���KWWSV���FRYLG���ZKR�LQW�

• &RURQDYLUXV�GLVHDVH��&29,'�����WHFKQLFDO�JXLGDQFH��3DWLHQW�PDQDJHPHQW���KWWSV���ZZZ�ZKR�LQW�
emergencies/diseases/novel-coronavirus-2019/technical-guidance/patient-management

• /LYLQJ�JXLGDQFH�IRU�FOLQLFDO�PDQDJHPHQW�RI�&29,'������KWWSV���ZZZ�ZKR�LQW�SXEOLFDWLRQV�L�LWHP�:+2�
�����Q&R9�FOLQLFDO�������

• 7KHUDSHXWLFV�DQG�&29,'�����OLYLQJ�JXLGHOLQH���KWWSV���DSSV�ZKR�LQW�LULV�KDQGOH�������������

• :+2�,&5&�%DVLF�(PHUJHQF\�&DUH��DSSURDFK�WR�WKH�DFXWHO\�LOO�DQG�LQMXUHG���KWWSV���ZZZ�ZKR�LQW�
publications/i/item/basic-emergency-care-approach-to-the-acutely-ill-and-injured

• Emergency Care - https://www.who.int/emergencycare/systems/en/

• Guidelines for essential trauma care - https://www.who.int/publications/i/item/guidelines-for-essential-
trauma-care

• 6HYHUH�$FXWH�5HVSLUDWRU\�,QIHFWLRQV�7UHDWPHQW�&HQWUH���KWWSV���ZZZ�ZKR�LQW�SXEOLFDWLRQV�L�LWHP�������
331603

Technology 
transferability

Openly access 
intellectual 
property

Local production N/A

M
echanical ventilator
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Oxygen concentrator 
Country of origin | Bangladesh

Primary function | Treatment

Category | Medical gas

Commercial information
List price (USD): 400

Brand:�2[\1/LIH

Model:�2[\1/LIH

Product description
The developed device selectively removes nitrogen from the air to produce a high purity oxygen 
VWUHDP�E\�XWLOL]LQJ�D�VWDWH�RI�WKH�DUW�SRURXV�DGVRUEHQW��7KH�GHYLFH�FRQWLQXRXVO\�GUDZV�LQ�DLU�DQG�
generates a steady stream of high-purity oxygen.

Product details
Accessories: The device requires propriety software that comes with the device for It to function 
DQG�DFKLHYH�WKH�WDUJHW�SHUIRUPDQFH��$GGLWLRQDOO\��WKH�GHYLFH�DOVR�QHHGV�àOWHUV��DLU��EDFWHULD�àOWHUV��DV�
accessories.

Consumables:�)DFH�PDVN�QDVDO�FDQQXOD�IRU�SDWLHQWV�GXULQJ�XVH��7KH�àOWHU�KDV�WR�EH�FKDQJHG�HYHU\���
months of use.

Warranty duration: 

Lifetime: 2-5 years

Energy requirements:�&RQWLQXRXV�SRZHU�VXSSO\��$&�����9�����9�����:

Facility requirements: Healthcare waste disposal facilities (disposal of oxygen face mask, nasal 
FDQXOD�DQG�àOWHUV���GLVSRVDO�JXLGDQFH�SURYLGHG�E\�WKH�PDQXIDFWXUHU

Contact: Lutful Kabir | Email: lutfulkabir@iict.buet.ac.bd | Phone: +880 1819 276 951 |  
Web: www.eng.nus.edu.sg/chbe/staff/chesf/ 

NOTE: Information reported by manufacturer before 17 December 2021

WHO ASSESSMENT

Clinical assessment
Hypoxemia is a condition in which the blood oxygen level is abnormally low. It can be caused due to 
various mechanisms and diseases and can lead to respiratory failure and the need for supplemental 
oxygen therapy. In many resource-limited settings, lower respiratory tract infections and tuberculosis, 
LQ�DGGLWLRQ�WR�&29,'�����DUH�D�OHDGLQJ�FDXVH�RI�K\SR[HPLD�DQG�D�VLJQLàFDQW�VRXUFH�RI�PRUELGLW\�DQG�
mortality, ranking among the top ten causes of death in low- and lower-middle-income countries.

Furthermore, it is estimated that only fewer than half of all health facilities have continuous oxygen 
supply in low-resource contexts. A lack of accessible oxygen, in particular, leads to preventable deaths, 
with an estimated 122,000 deaths from pediatric pneumonia each year that could be avoided if oxygen 
supplies and delivery systems were improved. 

7KH�&29,'����SDQGHPLF�KDV�IXUWKHU�LQFUHDVHG�WKH�GHPDQG�IRU�R[\JHQ�ZRUOGZLGH��DQG�WKH�2[\1/LIH�
GHYLFH�LQWHQGV�WR�DGGUHVV�WKLV�JOREDO�KHDOWK�FRQFHUQ�DV�D�SURWRW\SH�R[\JHQ�FRQFHQWUDWRU��7KH�GHYLFHÏV�
inventive potential, however, is debatable based on the information supplied.

:+2�VSHFL¼FDWLRQ�FRPSDULVRQ
2[\1/LIH�GHYLFH�RQO\�SDUWLDOO\�FRPSOLHV�ZLWK�WKH�UHODWHG�:+2�UHTXLUHPHQWV��(YHQ�LI�QR�QRQ�FRPSOLDQFH�
ZDV�IRXQG��WKH�IROORZLQJ�GHYLFH�SDUDPHWHUV�DQG�WHFKQLFDO�VSHFLàFDWLRQV�FRXOG�QRW�EH�YHULàHG�RU�ZHUH�
not included in the documents:

7KH�W\SH�RI�R[\JHQ�RXWOHW��UHTXLUHG�ZLWK���PP��RU�����LQFK��EDUEHG�àWWLQJ�RU�HTXLYDOHQW��DQG�KRZ�LW�LV�
VHFXUHG�DQG�VKLHOGHG�WR�DYRLG�EHLQJ�EURNHQ�RU�EHQW��7KH�DELOLW\�WR�FRQWLQXRXVO\�VXSSO\�WKH�VSHFLàHG�
oxygen concentration at elevations ranging from 0 to at least 2000 m (along with performance 
characteristics at altitudes higher than 2000 m) must be stated. The main power cable should 
EH�ORQJHU�WKDQ�����PHWHUV��,WÏV�XQFOHDU�ZKHWKHU�WKH�',66�DQG�EDUEHG�DGDSWRUV�DUH�LQFOXGHG�LQ�WKH�
accessories list (for each outlet, if applicable). Storage and operating conditions related to temperature 
and humidity apply to the entire device, not just the sensor.

PR
O

TO
TY

PE
 P

RO
D

U
CT



43

WHO compendium of innovative health technologies for low-resource settings - 2022 PROTOTYPE PRODUCTS

Mechanical shock resistance, mechanical vibration, electromagnetic compatibility, and electrical safety tests 
were all performed. The displayed parameters, display characteristics, and user-adjustable settings are all 
available. IP protection is provided. 

5HJXODWRU\�DVVHVVPHQW
Adequate documentation was not provided to perform a 
PHGLFDO�GHYLFH�5HJXODWRU\�RU�4XDOLW\�6\VWHP�UHYLHZ��'HVLJQ�
YHULàFDWLRQ�DQG�YDOLGDWLRQ�UHSRUWV�ZHUH�QRW�VXEPLWWHG�IRU�SUH�
market assessment. No documentation available on quality 
management system, ISO 13485:2016 for quality system 
assessment. No documentation was provided on post-market 
activities. 

As such, this product is in the prototype stage.

86$�)'$�5HFRJQL]HG�&RQVHQVXV�6WDQGDUGV�

• ISO 80601-2-69:2014

• ISO 18562-1:2017

• ISO 18562-2 :2017

• ISO 18562-3 :2017

• ISO 18562: 2017

• ISO 80601-2-69:2020

:+2�WHFKQLFDO�VSHFLàFDWLRQV�IRU�R[\JHQ�FRQFHQWUDWRUV��

• ISO 80601-2-69:2014,

• IEC 60601-1:2012,

• IEC 60601-1-2:2014,

• IEC 60601-1-6:2013,

• IEC 60601-1-8:2012,

• IEC 60601-1-9:2013,

• IEC 60601-1-11:2010,

• ISO 13485:2003,

• ISO 14971:2007 

7HFKQRORJ\�HYLGHQFH�DVVHVVPHQW�

Domains
Evidence 

assessment
6MWO�FIRI½X�

ratio
Impact

Medical
7KH�GHYLFH�LV�D�SURWRW\SH�WKDW�ZDV�GHYHORSHG�VSHFLàFDOO\�IRU�
&29,'�����,W�KDV�EHHQ�WHVWHG�LQ�WZR�KRVSLWDOV�ZLWK�WZR�SDWLHQWV��
and it complies with the WHO oxygen concentrator guidelines. 
All used components are low-cost, according to the documents 
SURYLGHG��$V�D�UHVXOW��WKH�V\VWHPÏV�DIIRUGDELOLW\�LQ�/0,&�DSSHDUV�
credible. It is simple to manufacture, use, and maintain the device. 
The information about the shelf life (0-2 years) raises questions. 
More information about medical, safety and cost-effectiveness is 
needed for further evaluation and recommendation. 

Safety

Economy

Organizational

Legal

Social Summary

Ethical Innovation
Technology  

evidence  
assessment

Not recommended, 
still a prototype

Green  
environment

Technology  
readiness level 6

 

Pre

Post

Pre-market 
assessment

Not 
acceptable

Post-market 
assessment

Not 
acceptable

Quality system 
assessment

Not 
acceptable

O
xygen concentrator
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+HDOWK�WHFKQRORJ\�DQG�HQJLQHHULQJ�PDQDJHPHQW

The submission includes a description of a 
prototype product that is not accompanied by 
DQ�LQGHSHQGHQW�WHVWLQJ�ODERUDWRU\�FHUWLàFDWH��
7KH�WHFKQLFDO�VSHFLàFDWLRQ�LV�LQVXIàFLHQW�IRU�
a thorough engineering evaluation. User or 
technical manuals were not included. As a result, 
there are no instructions for use, maintenance, 
warnings, or contraindications listed. By design, 
WKLV�SURGXFWÏV�DSSOLFDWLRQ�DQG�XVH�DUH�OLPLWHG�WR�
D�PD[LPXP�RXWSXW�RI���/30��UHVWULFWLQJ�LWV�XVH�
WR�DUHDV�ZKHUH�R[\JHQ�áRZ�OLPLWDWLRQ�LV�QRW�D�
concern. 

,QWHOOHFWXDO�SURSHUW\�DQG�ORFDO�SURGXFWLRQ
Intellectual property – Protected by trade secret. It uses proprietary 
software, which can be licensed to the manufacturer. The use of all 
intellectual property and third-party products will require clearance.

Local production – The device is in early prototype phase and is not 
ready for production.

:+2�UHODWHG�JXLGDQFH�PDWHULDO
• WHO Oxygen website - https://www.who.int/health-topics/oxygen#tab=tab_2

• Oxygen therapy for children: a manual for health workers - https://apps.who.int/iris/
handle/10665/204584

• 2[\JHQ�VRXUFHV�DQG�GLVWULEXWLRQ�IRU�&29,'����WUHDWPHQW�FHQWUHV��LQWHULP�JXLGDQFH����$SULO��������KWWSV���
apps.who.int/iris/handle/10665/331746

• &RURQDYLUXV�GLVHDVH��&29,'�����WHFKQLFDO�JXLGDQFH��3DWLHQW�PDQDJHPHQW���KWWSV���ZZZ�ZKR�LQW�
emergencies/diseases/novel-coronavirus-2019/technical-guidance/patient-management

• /LYLQJ�JXLGDQFH�IRU�FOLQLFDO�PDQDJHPHQW�RI�&29,'������KWWSV���ZZZ�ZKR�LQW�SXEOLFDWLRQV�L�LWHP�:+2�
�����Q&R9�FOLQLFDO�������

• :+2�UHFRPPHQGDWLRQV�RQ�QHZERUQ�KHDOWK��JXLGHOLQHV�DSSURYHG�E\�WKH�:+2�*XLGHOLQHV�5HYLHZ�
Committee - https://www.who.int/publications/i/item/WHO-MCA-17.07

• :+2�,&5&�%DVLF�(PHUJHQF\�&DUH��DSSURDFK�WR�WKH�DFXWHO\�LOO�DQG�LQMXUHG���KWWSV���ZZZ�ZKR�LQW�
publications/i/item/basic-emergency-care-approach-to-the-acutely-ill-and-injured

• Emergency care - https://www.who.int/emergencycare/systems/en/

• WHO Medical Emergency Checklist - https://www.who.int/publications/i/item/who-medical-emergency-
checklist

• Guidelines for essential trauma care - https://www.who.int/publications/i/item/guidelines-for-essential-
trauma-care

• WHO Global Health Estimates (the top 10 causes of death) - https://www.who.int/news-room/fact-
sheets/detail/the-top-10-causes-of-death 

• :+2�&RURQDYLUXV��&29,'�����'DVKERDUG���KWWSV���FRYLG���ZKR�LQW�

Domains Appropri-
ateness Domains Appropri-

ateness 

Durability Ease of 
cleaning

Ease of Use
Ease of 
maintenance

Positive impact 
on clinical 
outcomes

Infrastructure 
requirements

$IIRUGDELOLW\¢
Local access to 
sales support

Engineering 
resources 
minimization

Local access 
to technical 
support

Cultural 
and social 
acceptability

N/A Local access to 
training

Environmental 
conditions

Local access to 
spare parts

Aesthetics
Locations of 
use within 
target setting

Target settings:
Primary, 

Secondary & 
Tertiary level

Technology 
transferability

Openly access 
intellectual 
property

Local production N/A

O
xygen concentrator
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Oxygen concentrator and storage 
Country of origin | Germany

Primary function | Treatment

Category | Medical device

Commercial information
List price (USD): 850

Year of commercialization: 2021

Number of units distributed: 0-100

Currently marketed in: We are initially targeting Uganda, Kenya and 
7DQ]DQLD�IRU�àUVW�VDOHV��:H�ZLOO�VXEVHTXHQWO\�IRFXV�RQ�WKH�7KH�3DFLàF�

Brand:�)5(2��)RXQGDWLRQ�$XVWUDOLD�DQG�.U®EHU�0HGLFDO�'HYLFHV�
Germany

Model: Oxylink

Product description
$�UXJJHG�FRQFHQWUDWRU�ZLWK�HDV\�ÎVZDS�Q�JRÏ�XQLW�H[FKDQJH��KHDY\�GXW\��H[WHUQDOO\�PRXQWHG�àOWHU�
DQG�SRZHU�VWDELOL]DWLRQ��(YHQ�DPLG�SRZHU�áXFWXDWLRQV�DQG�VXUJHV��LW�FRQWLQXHV�WR�RSHUDWH�VDIHO\��
'XULQJ�EODFNRXWV��F\OLQGHU�LQWHJUDWLRQ�JXDUDQWHHV�R[\JHQ�áRZ�

2SWLRQV�/326�VWDQGV�IRU�ORZ�SUHVVXUH�R[\JHQ�VWRUDJH�ZLWK�DXWRPDWLF�GHOLYHU\�GXULQJ�D�SRZHU�
outage.

ODS: low-cost oxygen delivery system that delivers oxygen to patients directly through low-pressure 
UXEEHU�SLSLQJ�DQG�EHG�VLGH�áRZ�PHWHUV��PDNLQJ�+&:�ZRUNáRZ�HDVLHU�

Product details
Consumables: Nasal prongs

Warranty duration: 2 years

Lifetime: 2-5 years

Energy requirements:�&RQWLQXRXV�SRZHU�VXSSO\��6RODU�SRZHU��$&���������9�����:

Facility requirements:�6SHFLàF�WHPSHUDWXUH�DQG�RU�KXPLGLW\�UDQJH����WR����&o�����WR�����UHODWLYH�
humidity (non-condensing)

Contact: Bryn Sobott | Email: contact@freo2.org | Phone: +61 43 144 0820 | Web: www.freo2.org 

NOTE: Information reported by manufacturer before 17 December 2021

WHO ASSESSMENT

Clinical assessment
Hypoxemia is a condition in which blood oxygen level is abnormally low (i.e., low partial oxygen 
tension). It can result in respiratory failure and the need for supplementary oxygen therapy due to 
various mechanisms and diseases. In resource-limited settings, lower respiratory tract infections 
DQG�WXEHUFXORVLV��LQ�DGGLWLRQ�WR�&29,'�����DUH�D�PDMRU�FDXVH�RI�K\SR[HPLD�DQG�D�SULPDU\�VRXUFH�RI�
morbidity and mortality, ranking among the top 10 causes of death in low- and lower-middle-income 
countries. 

Furthermore, it is estimated that only fewer than half of all health facilities have continuous oxygen 
supply in low-resource contexts. A lack of accessible oxygen, in particular, leads to preventable deaths, 
with an estimated 122,000 deaths from pediatric pneumonia each year that could be avoided if oxygen 
VXSSOLHV�DQG�GHOLYHU\�V\VWHPV�ZHUH�LPSURYHG��0RUHRYHU��WKH�&29,'����SDQGHPLF�KDV�IXUWKHU�LQFUHDVHG�
the demand for oxygen at the global level.

)5(2����2[\OLQN�V\VWHP�PD\�WKXV�SURYLGH�D�VXLWDEOH�DOWHUQDWLYH�IRU�R[\JHQ�FRQFHQWUDWLRQ��VWRUDJH��
and delivery in healthcare settings lacking adequate infrastructure and experiencing short-term power 
áXFWXDWLRQV�
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:+2�VSHFL¼FDWLRQ�FRPSDULVRQ
7KH�)UHH2��2;</,1.�GHYLFH�KDV�EHHQ�HYDOXDWHG�E\�FRPSDULQJ�WKH�WHFKQLFDO�GRFXPHQWV�SURYLGHG�ZLWK�WKH�
WHO “Oxygen Concentrator” technical requirements currently available. 

7KLV�GHYLFH�SDUWLDOO\�FRPSOLHV�ZLWK�WKH�Ñ2[\JHQ�&RQFHQWUDWRUÒ�:+2�WHFKQLFDO�VSHFLàFDWLRQV�GXH�WR�WKH�IDFW�
WKDW�WKH�IROORZLQJ�DVSHFWV�RI�WKH�GHYLFH�FRXOG�QRW�EH�YHULàHG�RU�ZHUH�QRW�VSHFLàHG��R[\JHQ�RXWOHW�V��W\SH�
�UHTXHVWHG�ZLWK���PP��RU�����LQFK��EDUEHG�àWWLQJ�RU�HTXLYDOHQW��DQG�KRZ�WKH�R[\JHQ�RXWOHW�LV�PRXQWHG�WR�
be secure and sheltered to reduce risk of being broken or bent. Mechanical shock resistance, mechanical 
vibration, electromagnetic compatibility and electrical safety tests performed. Capability of supplying 
WKH�VSHFLàHG�R[\JHQ�FRQFHQWUDWLRQ�FRQWLQXRXVO\�ZLWK�HOHYDWLRQ�IURP���WR�DW�OHDVW������P��EHVLGHV��
SHUIRUPDQFH�FKDUDFWHULVWLFV�DW�DOWLWXGHV�KLJKHU�WKDQ�����P�PXVW�EH�VWDWHG���/HQJWK�RI�WKH�PDLQ�SRZHU�
cable to be higher than 2.5 m. Not clear if in the accessories list is also included the DISS and barbed 
adaptors (for each outlet, if applicable). 

5HJXODWRU\�DVVHVVPHQW
It is a prototype model and has not been tested.

Pre-market - IXOO�GHVLJQ�YHULàFDWLRQ�DQG�YDOLGDWLRQ�
documentation required for oxygen storage, pipeline system, 
àOWHU��VDIHW\�YDOYH��SUHVVXUH�UHJXODWRU�VZLWFK��DQG�DODUP�V\VWHP

Post-market - complete documentation required for distribution, 
DGYHUVH�HYHQW�UHSRUWLQJ��UHFDOO��àHOG�VDIHW\�DFWLRQ��DQG�FRPSODLQW�
handling.

QMS - quality manual, risk management based on ISO 
14971:2019, audit reports are required

7KH�GRFXPHQWDWLRQ�SURYLGHG�LV�LQVXIàFLHQW�WR�XQGHUWDNH�WKH�
DVVHVVPHQW�UHTXLUHG�WR�FRQàUP�WKH�)5(2��V\VWHPÏV�VDIHW\�DQG�
performance in order for it to be included in the compendium.

7HFKQRORJ\�HYLGHQFH�DVVHVVPHQW�

Domains
Evidence 

assessment
6MWO�FIRI½X�

ratio
Impact

Medical
The device is designed to be simple, usable, and locally 
maintainable. Deployability was also assessed in low-resource 
VHWWLQJV�EDVHG�RQ�WKH�HYLGHQFH�SUHVHQWHG��/RFDO�DVVHPEO\�DQG�
long-term manufacturing are being explored by the manufacturer. 
It can work successfully with a variable power supply or energy 
swings. Solar energy can be used to provide energy. The system 
is operating in a high-relative-humidity environment. The 
GHYLFH�DSSHDUV�WR�EH�LQH[SHQVLYH�LQ�/0,�VHWWLQJV��EDVHG�RQ�WKH�
information provided.

Safety

Economy

Organizational

Legal

Social Summary

Ethical Innovation
Technology  

evidence  
assessment

Recommended, but 
still a prototype

Green  
environment

Technology  
readiness level 9

 

Pre

Post

Pre-market 
assessment

Not 
acceptable

Post-market 
assessment

Not 
acceptable

Quality system 
assessment

Proceed with 
caution
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+HDOWK�WHFKQRORJ\�DQG�HQJLQHHULQJ�PDQDJHPHQW

The system consists of 5 subsystems - Oxylink, 
/326��2[\SXPS��)5(2��6RODU�DQG�6,3+21��
Some of the subsystems are more sensitive 
to misuse and damage. Given the importance 
RI�VWRUDJH�VXEV\VWHPV�IRU�R[\JHQ�áRZ��H[WUD�
evidence for durability, environmental conditions, 
maintenance requirements, and cleaning should 
be provided. Beyond the initial site, performance 
WHVWLQJ�LV�LQFRQFOXVLYH��.UREHU�2[\/LQN�R[\JHQ�
concentrator system, which was recently included 
in this submission, describes a design that is 
appropriate for low-resource settings and is cost-
effective, however no technical support or access 
to required spare parts is provided. 

,QWHOOHFWXDO�SURSHUW\�DQG�ORFDO�SURGXFWLRQ
Intellectual property – It is protected by trade secret and patents. The 
patent applications are still pending.

It has been stated that they are willing to provide access to their 
intellectual property. Caution advised due to pending patent 
applications.

Local production – It is not yet ready for production; it is still in the 
prototype stage.

:+2�UHODWHG�JXLGDQFH�PDWHULDO
• WHO Oxygen website - https://www.who.int/health-topics/oxygen#tab=tab_2

• Oxygen therapy for children: a manual for health workers - https://apps.who.int/iris/
handle/10665/204584

• 2[\JHQ�VRXUFHV�DQG�GLVWULEXWLRQ�IRU�&29,'����WUHDWPHQW�FHQWUHV��LQWHULP�JXLGDQFH����$SULO�������� 
https://apps.who.int/iris/handle/10665/331746

• &RURQDYLUXV�GLVHDVH��&29,'�����WHFKQLFDO�JXLGDQFH��3DWLHQW�PDQDJHPHQW���https://www.who.int/
emergencies/diseases/novel-coronavirus-2019/technical-guidance/patient-management

• /LYLQJ�JXLGDQFH�IRU�FOLQLFDO�PDQDJHPHQW�RI�&29,'������https://www.who.int/publications/i/item/WHO-
�����Q&R9�FOLQLFDO�������

• :+2�UHFRPPHQGDWLRQV�RQ�QHZERUQ�KHDOWK��JXLGHOLQHV�DSSURYHG�E\�WKH�:+2�*XLGHOLQHV�5HYLHZ�
Committee - https://www.who.int/publications/i/item/WHO-MCA-17.07

• :+2�,&5&�%DVLF�(PHUJHQF\�&DUH��DSSURDFK�WR�WKH�DFXWHO\�LOO�DQG�LQMXUHG���https://www.who.int/
publications/i/item/basic-emergency-care-approach-to-the-acutely-ill-and-injured

• Emergency care - https://www.who.int/emergencycare/systems/en/

• WHO Medical Emergency Checklist - https://www.who.int/publications/i/item/who-medical-emergency-
checklist

• Guidelines for essential trauma care - https://www.who.int/publications/i/item/guidelines-for-essential-
trauma-care

• WHO Global Health Estimates (the top 10 causes of death) - https://www.who.int/news-room/fact-
sheets/detail/the-top-10-causes-of-death 

• :+2�&RURQDYLUXV��&29,'�����'DVKERDUG���KWWSV���FRYLG���ZKR�LQW�

Domains Appropri-
ateness Domains Appropri-

ateness 

Durability Ease of 
cleaning

Ease of Use
Ease of 
maintenance

Positive impact 
on clinical 
outcomes

Infrastructure 
requirements

$IIRUGDELOLW\¢
Local access to 
sales support

Engineering 
resources 
minimization

Local access 
to technical 
support

Cultural 
and social 
acceptability

N/A Local access to 
training

Environmental 
conditions

Local access to 
spare parts

Aesthetics
Locations of 
use within 
target setting

Target settings:
5XUDO��8UEDQ��

Indoors, Home, 
Primary, 

Secondary & 
Tertiary

Technology 
transferability

Openly access 
intellectual 
property

Local production N/A
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Non-listed products
The following non-listed products require more evidence, and can be resubmitted in the future.   

The assessments are not published in this compendium but have been sent to the innovators as 

FRQàGHQWLDO�IHHGEDFN��IRU�WKHLU�FRQVLGHUDWLRQ�

Generic name &VERH��GSQTER]�EJ½PMEXMSR Model

7HOHPHGLFLQH�9LWDO�6LJQ�0RQLWRULQJ %ODFN�6SDFH�7HFKQRORJ\�/WG 5DSLG�7HOHPHG�6\VWHP

3RZHUHG�DLU�SXULàHU�UHVSLUDWRU�
�3$53�

9LKHOP�&R��/WG 9LKHOP

3RZHUHG�DLU�SXULàHU�UHVSLUDWRU�
�3$53�

9LKHOP�&R��/WG 9LKRRG

Face mask 5H[D�'HVLJQV
66����9�0DVN�DQG�$9�
1 exhaust cap

Face mask Narratek, Inc Prolexus

3UHVVXUL]HG�6WHDP�'LVLQIHFWLRQ�
Chamber

,GHDO�)ORZ�&RQWURO�3YW�/WG CoAyurSteam

1DQRWHFKQRORJ\�àOWHU�FRDWLQJ�
protects

JBS Group USA Inc

$LU�3XULàHU Elite Technology & Innovation Nutri Air

9LUXFLGDO�SODVPD�FRDWLQJ�
technology

Molecular Plasma Group SA Not applicable* 

Mobile health app VHH&2/H��//&

Multi-modal Patient Monitor Freepulsemed FreePulse

Pediatric Automated Ultrasound %ORRP�6WDQGDUG�/LPLWHG Kaaria / Product: 1111

5DGDU�EDVHG�FRQWDFW�IUHH�
continuous, autonomous 
monitoring of vital signs

;DQGHU�.DUGLDQ ;.���

$LU�SXULàHU
6KUHLD�6FDOHQH�7KHUDSHXWLFV�//&�
86$��6FDOHQH�&\EHUQHWLFD�/WG�,QGLD

Shycocan-Shcc-915

Mask Brace Fix the Mask 9�

The following products have been rejected
These products did not comply with WHO guidelines. 

Generic name &VERH��GSQTER]�EJ½PMEXMSR Model

89�&�$LU�)ORZ�GLVLQIHFWLRQ�GHYLFH** �3ODQLND�6S��=��2��2�� 6D\ROL�����352

,QGLYLGXDOL]HG�V\VWHP�IRU�
$XJPHQWLQJ�9HQWLODWRU�(IàFDF\*** 

Project Prana, NFP iSave

* This technology involves applying a citric acid coating to the outside surface of PPE meant to inactivate the virus to 
PLQLPL]H�FURVV�FRQWDPLQDWLRQ��7KH�&(�FHUWLàHG�FRDWLQJ�LV�DOUHDG\�FRPPHUFLDOL]HG�RQ�VRPH�PHGLFDO�DQG�))3��PDVNV���
The submission to the compendium intended to increase visibility and availability in low resource settings, but it could 
not be included since the technology is a process (plasma coating) rather than a product. WHO welcomes a future 
VXEPLVVLRQ�IRU�WKH�DVVHVVPHQW�RI�àQDOL]HG�33(�SURGXFW

** WHO do not recommend the use of mercury in healthcare settings
*** WHO do not recommend multiplexing ventilators in low resource settings
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Discussion
This publication provides a general overview of the mulidisciplinary methodology and rapid evaluation 

process of innovative health technologies in low-resource settings. A total of thirty-two submissions 

were assessed, out of which eight prototypes and seven commercially available products supported 

E\� DGHTXDWH� FOLQLFDO�WHFKQRORJLFDO� HYLGHQFH� ZHUH� LGHQWLàHG� WR� EH� LQFOXGHG� LQ� WKH� &RPSHQGLXP��

Multidisciplinary assessments were performed to assess the safety, serviceability, quality, acceptability, 

affordability, and appropriateness of each innovation when considering low-resource contexts. 

Furthermore, the evaluation shed insight on the intellectual property protection of the innovations as 

ZHOO�DV�RYHUDOO�PDWXULW\�RI�WKH�FRXQWULHVÏ�IRU�PDQXIDFWXULQJ�ORFDOO\��$Q�H[WHQGHG�QHWZRUN�RI�UHYLHZHUV�

was leveraged to provide domain expertise and assess the potential of the innovations to meet the 

needs and realities on the ground, and to promote potential for future local manufacturing.

Stakeholders often do not have access to robust assessments of innovations that capture the practical 

considerations associated with use in resource-constrained environments. As a result, innovation 

uptake in these settings is delayed or pursued with incomplete evidence. This publication aims 

WR� EULGJH� WKLV� LQIRUPDWLRQ� JDS� E\� SURYLGLQJ� FRQVLGHUDWLRQV� VSHFLàFDOO\� WDLORUHG� WR� XVH� FDVHV� DQG�

decision makers in low-resource clinical environments to enable more informed decision making by 

stakeholders and, ultimately, accelerate the adoption of innovations to improve health outcomes.

It is important to note that successful adoption of these technologies is context dependent. Not all 

low-resource settings are the same and therefore not all technologies included in the Compendium 

will be appropriate for all low-resource settings. Each environment will have its own unique set of 

capabilities and constraints. Stakeholders must decide what technologies are appropriate for their 

FRQWH[W�DQG�XVH�WKH� LQIRUPDWLRQ�SURYLGHG�WR�KHOS�GHFLGH�ZKHWKHU�WR�DGRSW�D�VSHFLàF�WHFKQRORJ\��

)DFWRUV�WKDW�FDQ�EH�FRQVLGHUHG�LQFOXGH�WKH�WDUJHW�VHWWLQJ��SROLF\�DQG�àQDQFLQJ��DYDLODELOLW\�RI�KXPDQ�

resources, training options, and local technical capacities; infrastructure, regulatory, and quality 

V\VWHPV��ULVN�EHQHàW�UDWLR��DQG�RWKHU�DYDLODEOH�DOWHUQDWLYHV�

The processes and different methods used for selecting the technologies for the compendium are 

EHLQJ�HYDOXDWHG�DQG�PRQLWRUHG�RQ�D�UHJXODU�EDVLV���7KH�RQOLQH�VXEPLVVLRQ�IRUP�LV�EHLQJ�PRGLàHG�LQ�

order to accurately represent the assessment results. Furthermore, in the future a pre-assessment 

VFUHHQLQJ�SURFHVV�ZLOO�EH�LQWURGXFHG�WR�HOLPLQDWH�WHFKQRORJLHV�WKDW�GR�QRW�IXOàO�WKH�FULWHULD�IRU�KHDOWK�

technologies allowing the process to be streamlined.

$Q�H[WHQVLYH�QHWZRUN�RI�àHOG�DQG� VXEMHFW�PDWWHU� H[SHUWV� UHYLHZHG� WKH� LQQRYDWLRQV�DQG�SURYLGHG�

valuable insights on implementation considerations in low-resource contexts. However, because the 

uptake of innovations is inherently limited, most reviewers did not have hands-on experience with the 

VSHFLàF�EUDQGV�DQG�SURGXFWV�EHLQJ�DVVHVVHG��7KHUHIRUH��WKH�UHVXOWV�IURP�WKLV�UHSRUW�VKRXOG�EH�YLHZHG�

DV�D�JHQHUDO�SHUVSHFWLYH�RQ�HDFK�LQQRYDWLRQÏV�DGRSWLRQ�SRWHQWLDO�ZLWKLQ�ORZ�UHVRXUFH�VHWWLQJV��)XWXUH�

work will include an in-depth collection of end-user feedback and an evaluation of the best approach 

IRU�JDWKHULQJ�LQSXW�IURP�HQG�XVHUV�WKDW�LV�HIàFLHQW�DQG�D�JHQXLQH�UHSUHVHQWDWLRQ�RI�KRZ�WHFKQRORJ\�

RSHUDWHV�LQ�WKH�àHOG��$QRWKHU�OLPLWDWLRQ�ZDV�WKDW�WKH�àQDO�GHFLVLRQ�PDNLQJ�GLVFXVVLRQ�ZDV�OLPLWHG�WR�

the core team of experts. The assessments were performed mostly with evidence provided by the 

PDQXIDFWXUHU�IRU�WKH�VDNH�RI�H[SHGLHQF\��'DWD�ZDV�HVSHFLDOO\�OLPLWHG�IRU�WKRVH�VXEPLVVLRQV�LGHQWLàHG�

as prototypes given their early stage of development. 

Given the stated objectives of this publication, the methodological approach and evaluation criteria 

HPSKDVL]HG� WKH� WHFKQRORJ\ÏV� SRWHQWLDO� IRU� DGRSWLRQ� ZLWKLQ� ORZ�UHVRXUFH� VHWWLQJV� DV� ZHOO� DV� WKH�

possibility for future scaling for selected innovative products. The reviewers and core team members 

provide guidance and detailed comments to innovators of products that were not selected for 

inclusion in the Compendium, giving them the opportunity to improve their products further and 

resubmit their innovations in the next call.
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For further reading
WHO is continuously searching for innovations to address needs, especially in low resource settings, 

SOHDVH� àQG� WKH� SDVW� FRPSHQGLD� DQG� RWKHU� LQQRYDWLRQ� LQLWLDWLYHV� LQ� WKH� IROORZLQJ�:+2�ZHESDJH��

https://www.who.int/activities/accelerating-impact-for-innovations-for-health.

https://www.who.int/activities/accelerating-impact-for-innovations-for-health




For more information, please contact:

Medical Devices and in vitro diagnostics team
Health Product and Policy and Standards Department
Access to Medicines and Health Products Division

:RUOG�+HDOWK�2UJDQL]DWLRQ
20 Avenue Appia,
CH-1211 Geneva 27
6ZLW]HUODQG

Email: techinnovation@who.int
Web: www.who.int/activities/accelerating-impact 
-forinnovations-for-health

mailto:techinnovation@who.int
https://www.who.int/activities/accelerating-impact-for-innovations-for-health
https://www.who.int/activities/accelerating-impact-for-innovations-for-health
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