
1. Introduction 
 
The entire field of engineering science has been in 
the forefront as a propeller of biological and medical 
sciences. This has been evident in the numerous bio-
medical technologies available and contributing to 
whatever advances there are in biology and medi-
cine. The area of engineering peculiar to biology and 
medicine is called biomedical engineering.  
 
1.1 Definition of Biomedical Engineering 
Biomedical engineering (BME) has been defined [1] 
as a discipline that advances knowledge in engineer-
ing, biology and medicine and improves human 
health through cross-disciplinary activities that inte-
grate the engineering sciences with the biomedical 
science and clinical practice.  
 Biomedical engineering studies the human 
body and other living systems from the perspective 
of engineering. It uses engineering concepts to ap-
preciate how living system works and applies them 
for the development of devices and processes that 
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improve biology, medicine and healthcare. 
 Biomedical engineering with its twin subject, 
biotechnology, is responsible for design and devel-
opment of the technology and devices that are at the 
heart of the far-reaching improvements in human 
health. It has grown as a result of the integration of 
various disciplines and so is performing a wide and 
vital role of integrating the entire sciences as one by 
the opportunities of inter- and cross-disciplinary ac-
tivities it offers.  
 
2. Global Perspectives in Biomedical Engineering 
 
2.1 History of Biomedical Engineering 
Biomedical engineering can be said to have origi-
nated some thousands of years ago in its rudimen-
tary levels. For instance, procedures like amputa-
tions and limb fitting were successfully carried out 
in ancient times. However, the origins of modern 
biomedical engineering are often linked to the pio-
neering electrophysiology studies of Galvani and 
Volta more than 200 years ago.  
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 It was not until the era of the world wars that 
biomedical engineering started to emerge visibly 
with laboratory researches in biophysics and bio-
medical engineering.  By the 1930s, x-ray visualiza-
tion of practically all the organ systems of the body 
was possible by the use of barium salts and a wide 
variety of radiopaque materials [2]. Emerging inter-
ests in the health effects of ionizing radiation be-
tween World Wars I and II laid the groundwork for 
current radiation therapy.  
 Formal associations in biomedical engineer-
ing started in Germany in 1943 while the first con-
ference in biomedical engineering probably held in 
New York, United States of America.  
 Biomedical engineering  effectively evolved 
as a distinct profession in the late 1950s, when bio-
medical engineering professional societies came to-
gether to address issues affecting them as profes-
sionals. This culminated in the formation of the In-
ternational Federation for Medical and Biological 
Engineering (IFMBE) in 1959 in France [3]. IFMBE 
has its widest scientific, technological, literary and 
educational objectives to coordinate biomedical en-
gineering globally.  
 Globally biomedical engineering profession 
spread across three wide fields of medical, clinical 
and biological engineering and their applications.  
 
2.2 Developmental Perspectives in Biomedical En-
gineering 
Some of the important milestones [4] that brought 
biomedical engineering to lime light include  discov-
ery of the X-Ray using gas discharge tubes by Con-
rad Roentgen in 1895; discovery of the electrocar-
diogram (ECG) by William Eindhoven in 1903; dis-
covery of the electroencephalogram (EEG) by Hans 
Berger in 1929; cardiac catheterization in 1940’s; 
invention of electron microscope in 1950’s; discov-
ery of nuclear medicine in the 1950’s-1960’s; and 
the invention of Computed Tomography (CT) and 
Magnetic Resonance Imaging (MRI) systems in 
1970’s. 
 Visible advances in biomedical engineering 
began in the 1970s with the introduction of Ultra-
sonic Imaging, Computed Tomography and Mag-
netic Resonance Imaging, which are mainly diagnos-
tic devices . Ultrasound affords soft-tissue imaging 
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with lower resolution but at reduced cost and thus 
increased accessibility compared with Computed 
Tomography and Magnetic Resonance Imaging. 
This is increasingly popular in the developing coun-
tries.  
 With Computed Tomography scanning, high-
quality, cross-sectional images of the body were eas-
ily elicited. Then Magnetic Resonance Imaging 
made possible the imaging of static structures and 
dynamic function, such as blood flow and metabo-
lism. These imaging modalities brought with them 
advances in 3-dimensional and 4-dimensional com-
puterized image reconstruction, quantitative analy-
sis, and enhancement.  
 Cell and tissue engineering therapies have 
emerged with the discovery that mechanical forces 
are potent regulators of cell-mediated growth, degra-
dation, and repair of musculoskeletal, cardiovascular 
and nervous tissues. Similarly, there is the fusion of 
engineering with molecular cell biology evolving 
bioengineering to tackle the challenges of molecular 
and genomic medicine.  
 
3. Biomedical Engineering in Nigeria 
 
Nigeria is regarded as the largest country in black 
Africa. This means that it is a major holder in the 
stakes of Africa. This is why the development of 
biomedical engineering is a matter of concern to it. 
Biomedical engineering in Nigeria can be said to 
have emerged. Unlike many countries in Africa, bio-
medical engineering is very visible and recognized 
amongst the professionals. However, it is yet to get 
the full backing of government to certify it as a dis-
tinct profession. Practicing biomedical engineers in 
Nigeria are however certified by the Council of 
Regulation of Engineering in Nigeria (COREN) to 
practice as general engineers. 
 
3.1 Nigerian Health Systems and Biomedical Engi-
neering 
In Nigeria, the bulk of biomedical engineering prac-
tice occur in the health institutions represented by 
the hospitals and the health ministries. Only a hand 
full of BME practice occur in the industries because 
there are few biomedical engineering manufacturing 
industries. However, biological engineering (or bio-



technology) research practice occur in the academia. 
So the field of clinical engineering is more popular 
in Nigeria than the other aspects of BME. 
 In addition to this, government health institu-
tions still constitute over 80% of the health institu-
tions in Nigeria. Most of the health research activi-
ties is still undertaken and funded by government. 
 The Federal Government of Nigeria has re-
cent undertaken to modernize the tertiary health in-
stitutions through provision of state of the art bio-
medical equipment. This poses a challenge for Nige-
rian biomedical engineers and technicians who are 
expected to maintain these equipment. 
 
3.2 Development of Biomedical Engineering in Ni-
geria 
In Nigeria, the development of biomedical engineer-
ing has recently been rapid. This has been attributed 
to two major events that occurred in the life of bio-
medical engineering in Nigeria in the last ten years. 
 One, the biomedical engineering profession-
als began to speak with one voice as a distinct pro-
fession for the past ten years with the establishment 
of the Nigerian Institute for Biomedical Engineering 
(NIBE). With NIBE, professionals in biomedical 
engineering came to be recognized and accorded the 
respect of a profession, culminating in the designa-
tion of the positions of biomedical engineers / tech-
nicians and clinical engineers / technicians (as well 
as the departments of biomedical engineering or 
clinical engineering as the case may be) in public 
and private establishments involving in biomedical 
engineering practice. 
 The establishment of NIBE has been a major 
boost to the biomedical engineering training in Ni-
geria, since it has been involved in short courses and 
continuing education/professional development. 
This is expected because this is the aspect of man-
power development [5] most prone to intervention 
by professional institutions and organisations.  
 Biomedical engineering training is also the 
area that has made the most tremendous impact on 
biomedical engineering in Nigeria, being the aspect 
that forms an interface for individuals making for 
changes in their fields of interest: one is therefore a 
biomedical engineering professional following a se-
ries of trainings in biomedical engineering. 
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 In the professional practice, Nigeria can be 
said to be currently making progress especially with 
the establishment of the Nigerian Institute for Bio-
medical Engineering (NIBE) in 1999. From then, 
Nigerian biomedical engineering professionals ad-
dress issues concerning them as a professional 
group.  
 
3.3 NIBE Involvement in the Development of Bio-
medical Engineering 
NIBE stands for Nigerian Institute for Biomedical 
Engineering <www.nigerianbme.org>. It represents 
the biomedical engineering profession and its mem-
bers in Nigeria and in international organisations. It 
was established in 1999 with the vision “to develop 
and advance the biomedical science, health and hu-
man well-being of Nigeria through modern techno-
logical approaches comparable to those obtainable in 
any developed country of the world”.  
 NIBE has members largely of the various 
sciences and classical engineering disciplines from 
universities and hospitals as well as from other insti-
tutions/organisations. It has a membership list of 
over 400 members. 
 In order to support the advancement of bio-
medical education and training, NIBE in its 10th An-
niversary General Meeting in 2009 adopted the es-
tablishment of the National Postgraduate College of 
Biomedical Engineering of Nigeria (NPCBN) with 
National Office at the Department of Physiokinetics 
and Biomedical Technology, Federal University of 
Technology, Owerri. NPCBN takes over the learned 
society and qualifying body functions of NIBE. 
 The Postgraduate College is structured into 4 
faculties. These are: Faculty of  Biological Engineer-
ing; Faculty of  Medical Engineering; Faculty of  
Clinical Engineering; and Faculty of Biomedical  
Physics and Allied Sciences. This is done to accom-
modate virtually every field in the sciences.  
 NIBE had its 1st annual biomedical engi-
neering conference in 2000. Since then it has organ-
ised  10 national biomedical engineering conferences 
and 7 national professional development courses in 
Nigeria. NIBE has published a newsletter, 
news@nibe since 2000; a professional journal, Nige-
rian Journal of Biomedical Engineering since 2001; 
and electronic mail news, e-nibe since 2003. 



 In 2003, NIBE was admitted as the 50th 
member of IFMBE. The same year, its founder Dr 
Kenneth I. Nkuma-Udah also co-founded the Afri-
can Union of Biomedical Engineering and Sciences 
(AUBES) in Ghana while on a Medical Equipment 
Training with other members of NIBE.  
 AUBES <www.africanbmes.org> was estab-
lished in order to integrate the effort of various bio-
medical engineering professionals and to expand 
cooperation on a continental basis. Since 2003, 
NIBE has made effort to pioneer the development of 
biomedical engineering in Africa. The official inau-
guration and the 1st African Biomedical Conference 
scheduled to hold in 2005 in Nigeria was cancelled 
for logistic reasons and the reason that made Nigeria 
and African countries developing nations.  
 
4. African Biomedical Engineering 
 
African biomedical engineering, as far as we in Af-
rica are concerned, is yet to find its feet. This is be-
cause the ingredients that constitute a profession at a 
continental level are yet to be appreciated in Africa. 
Take for instance, the manpower aspects of biomedi-
cal engineering including its education, training and 
practice are far from being organized in many coun-
tries of Africa. In developmental parlance, African 
biomedical engineering needs some professional em-
powerment to stand as a regional professional entity. 
 
4.1 Africa as a Developing Region 
African countries no doubt falls within the group of 
developing countries or regions. In the context of the 
biomedical engineering community, the factor of 
'developing region' should include a region in which 
biomedical engineers and technicians do not have 
sufficient resources to function effectively, whether 
individually or collectively. This may be due to lim-
ited logistical and financial resources, limited or lack 
of access to professional information or the lack of 
opportunities to meet with professional colleagues.  
 The Human Development Report [6] of the 
United Nations Development Programme (UNDP) 
for 2005 shows that most developing countries 
spend US $100 per capita or less on their health 
ministries/departments while the US spends $5274 
per capita. For instance Democratic Republic of 
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Congo spends $15 per capita; Ethiopia $21; and Ni-
geria $43.  This translates to a lower percentage allo-
cation to medical (or health) technology and to even-
tually a meager percentage to manpower develop-
ment in the health technology sub-sector. Therefore 
many developing countries including Africa have 
limited access to healthcare technologies. 
  
4.2 Problems of BME in Africa 
The factor of poverty is a serious issue for many 
countries in Africa. This affects their technology de-
velopment in general and the development of bio-
medical technology in particular. The World Health 
Organisation has estimated [7] that 50% of medical 
equipment in developing countries is not function-
ing, not used correctly, and invariably not main-
tained, with serious consequences for patient care.  
Again there is a serious shortage of resources and 
trained personnel in these countries. This is very true 
of African countries.  
 Aside from many African countries having 
limited access to healthcare technologies, the poten-
tial of the technologies that are available is often not 
realized. One reason for this is adduced to be the 
lack of appropriate maintenance management be-
cause the healthcare technology management (HTM) 
of such country is not present. Where they are pre-
sent, the HTM practitioners and other decision-
makers often cannot find the basic technology-
related information. Sometimes the HTM practitio-
ners are not trained and often lack the logistical and 
financial resources to meet their peers from other 
countries and regions. 
 Many countries in Africa depend on medical 
equipment donation. When this happens, some of 
these countries still find it difficult to foot the bills 
of clearing, transportation, installation, manpower 
training and maintenance. Besides this, most do-
nated equipment are out-dated and refurbished, so 
the recipient countries do not usually enjoy the bene-
fit of modern and advanced medical technology until 
some 20-30yrs of existence of such technologies.  
 In addition to this, the refurbished nature 
raises the question of the useful life span of such 
equipment. Since donor organisation get tax rebate 
or exception as well as UN/Government grants and 
support, they do not bother about the usefulness or 



environment friendliness of equipment so donated. 
Their greatest motivation is usually the grants/ sup-
port rather than the need to improve recipient na-
tions’ healthcare. 
 As noted by WHO there is paucity of bio-
medical engineering professionals in African coun-
tries. Where they exist they are mainly technicians. 
Very few are engineers and these are seen in the 
public health system.  
 There are very few training institutes so most 
of the technical personnel are foreign-trained or 
came from externally supported programmes. In the 
whole of Africa, the countries effectively training 
biomedical engineering professionals up to the de-
gree and postgraduate levels can be counted. They 
will include South Africa, Nigeria, Egypt and 
Ghana. Some other countries like Senegal train 
BMETs or their equivalents. 
 Another problem with biomedical engineer-
ing in Africa is the issue of approved standards or 
regulatory bodies. Many countries are yet to recog-
nize biomedical engineering as a distinct profession, 
let alone organize themselves as a force to address 
issues affecting them. Therefore, most countries do 
not have a certifying body for biomedical engineer-
ing professionals.  
 
5 The Way Forward 
It is sad that despite the level of advancement of 
medical technology and its management globally, 
Africa has had to grapple with the dearth of medical 
equipment, resources and trained personnel as al-
ready articulated above. Therefore the need to de-
velop biomedical engineering in Africa should be 
currently overwhelming if only to place Africa at par 
with the rest of the world in the ongoing advance-
ments in the field of biomedical engineering.   
 Developing biomedical engineering in Africa 
will entail developing resources for biomedical engi-
neering in Africa including both material and man-
power resources. This should be a matter of concern 
for the international biomedical engineering commu-
nity considering that in many of the countries in Af-
rica, very few institutions prepare BMET or degree 
holders in BME; there are no approved standards 
and regulatory bodies; and the few biomedical engi-
neering professionals available lack the logistical 
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and financial resources to meet their peers from 
other countries and regions of the world. 
 
5.1 Learning from Biomedical engineering in Ni-
geria 
From Nigeria biomedical engineering, the lessons to 
learn derives from the two major events of the last 
ten years: establishment of a professional institute or 
organisation, which propelled the development of 
biomedical engineering training and practice; and 
the commencement of degree and postgraduate pro-
grammes in biomedical engineering, which fostered 
the development of biomedical engineering educa-
tion. 
 Thus the manpower development for bio-
medical engineering in Africa can be sure, if African 
countries can form national organisations in bio-
medical engineering, all of which will be harnessed 
at a continental level to consolidate an African bio-
medical engineering. This line of thought has been 
pioneered by African Union of Biomedical Engi-
n e e r i n g  a n d  S c i e n c e s  ( A U B E S ) 
<www.africanbmes.org> since its formation in 2003. 
 The other aspect of the lesson from Nigeria 
is the commencement of University programmes in 
biomedical engineering in African countries. This 
will ensure continuous training of the required bio-
medical engineering manpower to continue in the 
professional practice. 
 
5.2 The Role of IFMBE, IUPESM and Other In-
ternational Organisations 
In the scope of globalization and within a field that 
is so rapidly evolving, what Africa needs to develop 
its biomedical engineering is organisational support 
from international bodies like International Federa-
tion for Medical and Biological Engineering 
(IFMBE), International Union of Physical and Engi-
neering Sciences in Medicine (IUPESM), World 
Health Organisation (WHO) and others. IFMBE is 
particularly relevant here since it has the goal to 
“assist in addressing special needs of developing 
countries and regions” [3]. It is true that IFMBE has 
made enormous efforts over the years to promote 
biomedical engineering in a truly global sense.  
 These special needs of African biomedical 
engineering will include:  



• recommendation of policies to encourage the few 
national biomedical engineering societies and 
assist the formation of an appropriate regional 
structure in Africa  

• assisting AUBES and countries in the formation 
of national societies where there is biomedical 
engineering interest and no such societies exist 

• specifying guidelines and structures of typical 
set of courses or continuing education that can 
be taught via e-learning and/or “train the train-
ers” as a process of capacity-building  

• setting guidelines for registration/certification of 
BMET and biomedical/clinical engineers in Af-
rica. 

 IFMBE should undertake projects like estab-
lishing international programmes in biomedical en-
gineering in African countries where these are not 
present. Doing this could encourage and speed up 
the whole process of developing biomedical engi-
neering in Africa and adapting it to a new environ-
ment. It will also strengthen the much needed mobil-
ity in the international labour market. This can be 
done by way of coordinating academic/professional 
exchanges between countries in Africa as well as 
that between countries in Africa and the rest of the 
world.  
 For WHO, in addition to its programmes 
with Africa should evolve guidelines for the devel-
opment of policies on healthcare technology man-
agement and assessment (HTM and HTA), health 
facility management and the development of perti-
nent legal regulations together with other relevant 
disciplines at both the national and regional levels in 
Africa. 
 Aside from this WHO should make its Es-
sential Healthcare Technology Package and equip-
ment donation guidelines available to the African 
biomedical engineering community as a way of de-
veloping manpower in HTM in the African conti-
nent. In addition to the above, WHO should formu-
late proper guidelines for procurement and donation 
of biomedical equipment especially to Africa. Ade-
quate considerations of the warranty terms, func-
tional life span, maintenance schedules, manpower 
training should be put in place. 
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6. Conclusion  
One way IFMBE can contribute to sustainable de-
velopment of biomedical engineering in Africa is by 
providing regional training courses for Africa, sup-
porting and sponsoring the organisation of regional 
conferences in Africa and supporting Africa’s par-
ticipation in world congresses on medical physics 
and biomedical engineering. Aside from these, IF-
MBE should partner with African Union of Bio-
medical Engineering and Sciences (AUBES) as well 
as both Biomedical Engineering Society of South 
Africa (BESSA) and Nigerian Institute for Biomedi-
cal Engineering (NIBE) to coordinate biomedical 
engineering in Africa. By so doing, IFMBE would 
be stimulating and promoting the foundation of 
BME in Africa. 
 A proper rationale for developing biomedical 
engineering in Africa will entail the involvement of 
the international stakeholder organisations repre-
sented by IFMBE, IUPESM, WHO and AUBES. 
Aside from this, Africa will learn a lot from the bio-
medical engineering development projects of the 
NIBE. 
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