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2. Biomedical engineering (BME)

* Biomedical engineering (BME):

Medical and BME integrates physical, mathematical and
life sciences with engineering principles for the study of
biology, medicine and health systems and for the
application of technology to improve health and quality
of life. It creates knowledge from molecular to organ
systems levels, develops materials, devices, systems,
iInformation approaches, technology management and
methods for assessment and evaluation of technology,
for the prevention, diagnosis and treatment of disease,
for health—care delivery and for patient care and
rehabilitation. (317:WHO)




Among the sub—specialities of biomedical engineering,
or engineering and technology
related professions, are the following:

Rehabilitation engineers:

Biomedical engineering
technician/technologist
(BMET):

Biomechanical
engineers:

Biomedical
Clinical engineer: Engineering B TSI R

engineers:

(BME)




Definition of Biomedical Engineer

e [t is important to mention that for this publication,
the concept “biomedical engineer’ includes medical
engineers, clinical engineers and related fields as
categorized in different countries across the world
and encompasses both university level training as
well as that of technicians.

 Working together with other health—care workers,
biomedical engineers are part of the health
workforce supporting the attainment of the
Sustainable Development Goals, especially
universal health coverage.
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Density of biomedical engineers per 10 000
population globally (as at January 2016)
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Source: Data was collected from three different sources: government offices and ministries of health (through surveys launched by WHO between 2010—2015); IFMBE; and
universities offering BME programmes.



3. Roles of biomedical engineers

* Basic Sciences
* Applied Sciences
* Standards

* Legislation

* Regulation

= Safety

* (rants

* Service programs
* (redentialling

* Accreditation

* licensing

* Safety-nets

* Public Health

T

INSTITUTIONAL
FOUNDATIONS

* Stewarship: Body of Knowledge
* Stewarship: Body of Practice

Professional
Societies

* (redentialing criteria

* (onferences
* Training

INNOVATIONS

« R&D

* (linical trials
* Lobbying

e Manufacturing

Biomaterials il s * Marketing, Sales
inical services SRR ;
Protolyping - Third-party services
Startups
P Artificial organs
Patents R&D partnerships Support systems
Device design
Registration * Tech assessment
o * Acquisition,
Licensing R&D contracting
Certification Fellowships CredD:gTriecﬁ: ® Supply-chain mgt

* [T infegration
* Senvice strategy

Conferences

* Planning

* Project mgt

* Training

* Tech management

Health-care

Biomedical and Providers

(linical Systems

Engineering * Risk management
I I I * Quality and Safety
OPERATIONS

Dynamic SYNTHESIS

* leadership development
* Technical standards
* Job families

* Educational standards, curricula
* Publications
* Professional development

Source: Fred Hosea, 2016.



4. Biomedical engineering education,
training, practice and accreditation

Universities offering biomedical engineering degrees by country
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. 1050 educational institutions offering
N BME degrees were identified through the

Source: Data from surveys launched by WHO 20092015,  Surveys worldwide:

e 52 African Region

e 33 Eastern Mediterranean Region
e 253 European Region

e 360 Region of the Americas

e 119 South-East Asia Region

e 233 Western Pacific Region.
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Africa

Addis Ababa Institute of Technology
(Ethiopia)

e Cairo University (Egypt)

Dar es Salaam Institute of Technology
(United Republic of Tanzania)
Jimma University (Ethiopia)
Kenyatta University (Kenya)
Kyambogo University (Uganda)
Makerere University (Uganda)
Malawi University of Science and
Technology (Malawi)

Mbarara University of Science and
Technology (Uganda)

Muhimbili University of Health and
Allied Sciences (United Republic of
Tanzania)

Technical University of Mombasa
(Kenya)

Uganda Industrial Research Institute
(Uganda)

University of Cape Town (South
Africa)

University of Eldoret (Kenya)
University of Ibadan (Nigeria)
University of Lagos (Nigeria).
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Asia—Pacific
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Asia—Pacific
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Europe
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- Biomaterials

- Biomechanics

- Biomedical data and signal
processing

- Biomedical instrumentation and
sensors

-Health technology design,
assessment and management

- Information and communication
technologies in medicine and health
care

- Medical imaging

ERHE

- Anatomy and physiology

- Artificial intelligence and neural

networks

- Bioethics, humanities

- Biology and biochemistry

- Biomedical electronics

>> Nanotechnology

>> Ultrasound

-Bionics, biocybernetics and robotics

- Cell and tissue engineering

- Clinical engineering

- Control theory, modelling and simulation
-Diagnostic and therapeutic methods

- Gene and molecular engineering

-Mathematics, statistics and data analysis

- Patient safety, hospital environment

- Physics (acoustics, electricity, mechanics, optics,
etc.)

- Quality management, health—-care assessment
>> Heal th—care organi zat ion, management and
legislation
>>Health—-caretechnology assessment
and quality of life

>> Medical technology, marketing and economics
- Rehabilitation engineering

- Research methodology

- Telemedicine and virtual reality.
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Latin America
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Latin America
o AXaSL () - BT

¢ Bioelectricity and biomagnetism RPNV o . — s
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¢ Bioinstrumentation, biosensors,
biomicro/nanotechnologies

¢ Biomaterials and biomechanics Table 2.1 Latin American countries oftering BME and
e Biomathematics, modelling and bioengineering programmes
simulation
e Clinic engineering and hospital safety
¢ Design and equipment construction
e Electromedicine and Latin American countries 23 23
bioinstrumentation Latin American countries with 9 12
e Signal and image processing BME undergraduate education
¢ Telemedicine and telesurgery Latin American universities 50 | 117
e Therapeutic systems, devices with BME and hioengineering
and technologies, and clinical programmes

engineering.



North America

(USA and Canada only)
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North America
(USA and Canada only)

- FfL—=25

KEIZ(X8DFREBMER T 7O
G5 LHY,
EFEREDINAF AT 1HILE
WAVTFURAHEMEER IO
G5 LIE. EEO-OHDIEE
IRELTLS,

» TV SLEAE

KRETIE, T =F) T - TR 5L
DREIF. TO=TYLG-ToR-T9/
O —(ABET) DRREZERIZLH>TE,
-ABETIX. JEEFIAA T, IEBFRDRE
S

-ABETEEEZ2 (1AL T, KFEK
FOTOTFLIE, EERENEEREIC
XIed bmBREFm-9 LT RiL.
BEHRETIEETRT S LNREESN,
REIFBEEM,
-IAEFETIZHIZ600 A DFE A ABETER TE
TOTSLEEEL, 1932F LK, fB5
ANLDEEENABETERETAT S LIS
FRFEE,



Number of biomedical engineering professional
associations at global, national and subnational
level stratified by WHO region

e
EMH Eﬂﬂilﬂ'!lilﬂ H[‘Eﬂ'l]-lﬂl International Clinical
assocations Engineering and Health
Technology Management

Congress — ICEHTMC
Rogion of the 8 South-Eest
Amexicos Asin Region
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More information

« Journal of Clinical Engineering

https://journals.lww.com/jcejournal/Citation/2016/04000/American_College
_of _Clinical_Engineering.8.aspx

 ICEHTM 2019

Plans are being made for middle of September of 2019, Roma, in Italy.

e 4th WHO Global Forum on Medical
Devices,

Plans are being made for 2nd quarter of 2019, in India.



Thank you for listening



