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Abstract

Medical devices and biomaterials play pivotal roles in the provision of healthcare and advancements in medicine. Zimbabwe, a low-income
country in Southern Africa, faces resource constraints while combating both communicable and non-communicable diseases, which
significantly contribute to the nation’s disease burden. The lack of a medical device and biomaterials manufacturing industry in Zimbabwe
is a critical issue with profound implications for the country’s healthcare system and economic development. This literature review
comprehensively examines the current state of medical device and biomaterials manufacturing in Zimbabwe, focusing on historical
perspectives, health infrastructure, challenges, and the importance of establishing a local manufacturing industry. By analyzing barriers
and constraints hindering industry growth and conducting international comparisons, successful strategies implemented by other
countries are explored. Additionally, the review investigates ongoing research and development efforts, including collaborations between
academic institutions and industries in the medical technology field. Furthermore, the impact of existing government policies and
initiatives on the growth of the medical device and biomaterials manufacturing sector is evaluated. The review emphasizes the significance
of alocal manufacturing industry, as it enhances healthcare accessibility, reduces dependency on imports, and unlocks potential economic
benefits. By identifying potential opportunities and providing recommendations for policymakers, investors, and stakeholders, this study
advocates concerted efforts to address challenges and capitalize on growth opportunities in this critical sector. The call to action seeks to
foster collaboration amongrelevant stakeholders to support the development of a thriving medical device and biomaterials manufacturing
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industry in Zimbabwe, ultimately contributing to improved healthcare outcomes and overall national progress.

1. Context

Medical devices and biomaterials are essential com-
ponents of healthcare and medical advancements (1).
However, Zimbabwe, a low-income and resource-limited
country in Southern Africa, grapples with challenges in
combating both communicable and non-communica-
ble diseases, which impose a significant burden on the
nation’s health (2). The lack of a robust medical device
and biomaterials manufacturing industry further com-
pounds the situation, creating a heavy dependency on
imports and hindering the country’s ability to address its
healthcare needs independently (3). As a result, there is
a pressing need to explore solutions to establish a local
manufacturing industry in Zimbabwe, which would not
only enhance healthcare accessibility but also contribute
to economic growth and self-sufficiency (4).

The country heavily relies on imports to meet its medi-
cal technology needs, which poses various implications

for the healthcare system and overall national develop-
ment. Dependence on imports raises concerns about
supply chain disruptions, increased costs, and potential
delays in acquiring crucial medical equipment and mate-
rials (5). The limited local production of medical devices
and biomaterials is primarily due to a lack of investment,
technical expertise, and infrastructure, hindering the
country’s ability to address its healthcare needs inde-
pendently (6). The absence of a robust domestic manu-
facturing industry exacerbates the challenges faced by
the healthcare system, impacting patient care and health
outcomes. Moreover, heavy reliance on imports strains
the national economy;, affecting the country’s balance of
payments and potentially missing out on economic op-
portunities. The existing regulatory framework and on-
going research and innovation efforts also play pivotal
roles in shaping the current status of medical device and
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biomaterials manufacturing in Zimbabwe (7).

This literature review aims to explore the current state
of medical technology in the country and the challenges
hindering the establishment of a local manufacturing
sector. The significance of this review lies in its poten-
tial to shed light on the importance of self-sufficiency in
healthcare technology, the barriers preventing progress,
and the opportunities that can be unlocked through the
development of a domestic industry. By comprehending
these factors, policymakers, investors, and stakehold-
ers can collaboratively address the gaps and foster the
growth of Zimbabwe’s thriving medical device and bio-
materials manufacturing sector. Ultimately, this endeav-
or seeks to improve the nation’s healthcare capabilities
and contribute to its economic development.

2. Materials and Methods

This literature review explores the lack of alocal medical
device and biomaterials manufacturing industry in Zim-
babwe. The search strategy employed data sources such
as Google Scholar, Science Direct, Web of Sciences, Sco-
pus, and PubMed, focusing on relevant studies published
from 2016 onward. Through a systematic approach, the
researcher collected, reviewed, and summarized emerg-
ing articles to obtain conclusive insights. This analysis
aims to shed light on the challenges and potential poli-
cies that could stimulate the development of a thriving
medical device industry in Zimbabwe.

The search strategy encompassed various reputable
academic databases, including Google Scholar, Science
Direct, Web of Sciences, Scopus, and PubMed. By utiliz-
ing these platforms, the researcher aimed to identify
high-quality published studies related to medical device
manufacturing in Zimbabwe.

The researcher employed a rigorous and independent
approach in analyzing the collected articles. After the
initial search, the focus was on the titles and abstracts of
the identified studies to ascertain their relevance. Subse-
quently, relevant articles were thoroughly reviewed, and
key findings were summarized to gain a comprehensive
understanding of the subject matter. Through this sys-
tematic process, the researcher drew meaningful conclu-
sions and insights from the pool of literature.

The literature review followed a three-step process to
ensure the validity and relevance of the findings. The first
step involved the collection of articles directly related to
the absence of a medical device and biomaterials manu-
facturing industry in Zimbabwe. In the second step, the
selected articles underwent a detailed review to extract
essential information, insights, and potential solutions.
Lastly, the researcher synthesized the information ob-
tained to discuss and present a coherent understanding
of the current state and prospects of the medical device
industry in Zimbabwe.

3.Results

The results of the literature survey offer a comprehen-
sive historical overview of Zimbabwe’s healthcare and
medical technology development, shedding light on key
milestones and advancements that have shaped the na-
tion’s healthcare landscape, thereby emphasizing the
progress made in medical technology over time. The
survey further delves into the existing health infrastruc-
ture, providing an evaluation of its strengths and weak-
nesses while addressing critical challenges faced by the
healthcare system, including limited access to medical
facilities, scarcity of medical professionals, and resource
constraints.

A significant emphasis is placed on the importance of
establishing a domestic medical device and biomateri-
als manufacturing industry in Zimbabwe. The findings
highlight potential benefits, such as economic growth,
job creation, and improved availability of healthcare
products. Moreover, the literature review explores the
advantages associated with local production, including
cost reduction, enhanced quality control, and decreased
reliance on imports. However, the study identifies key fac-
tors, including insufficient funding, infrastructure limi-
tations, and regulatory challenges, which act as obstacles
to industry growth. Additionally, the survey focuses on
international comparisons in life sciences and health-
care, elucidating the challenges encountered by Zim-
babwe’s healthcare and life sciences sectors. The review
also identifies potential opportunities for improvement
through collaboration and knowledge sharing with oth-
er countries.

The importance of research and development in ad-
vancing Zimbabwe’s healthcare system is underscored
in the findings. The study emphasizes the need for in-
creased investment in research to drive innovation and
effectively address healthcare challenges. Furthermore,
the impact of government policies and initiatives on the
advancement of healthcare and medical technology in
Zimbabwe is assessed, exploring how supportive policies
can foster growth in the healthcare sector.

Finally, the results provide practical recommendations
aimed at facilitating the development of a robust medi-
cal device and biomaterials manufacturing industry in
Zimbabwe. The aforementioned recommendations en-
compass strategies to address the identified challenges
and capitalize on opportunities to promote sustainable
growth and advancement in the country’s healthcare
and medical technology domains.

4. Discussion

4.1. Historical Overview of Healthcare and Medical
Technology Development in Zimbabwe

A study by Nyazema highlights a historical overview
of healthcare and medical technology development in

Zimbabwe. The objective of this article was to explore
the historical development of the challenges prevailing
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in Zimbabwe’s health and education sectors after gain-
ing independence. It was observed that both these areas,
which initially showed positive progress following the
independence in 1980, have suffered due to a lack of clear
direction, unfavorable political conditions, and perva-
sive corruption. The article advocates a socialistic “invest-
ment for health strategy” instead of a purely economic
“investment in health” approach, which primarily focus-
es on infrastructural development as previously recom-
mended by the World Bank (8).

The historical context of healthcare and medical tech-
nology development in Zimbabwe provides essential
insights into the challenges the country faces regarding
the lack of a medical device and biomaterials manufac-
turing industry. Zimbabwe’s colonial past left a legacy of
unequal healthcare distribution, with limited resources
primarily catering to the white minority population (9).
After gaining independence in 1980, the newly formed
government grappled with inherited disparities in
healthcare infrastructure and services. Efforts were made
to improve healthcare accessibility, including the estab-
lishment of rural health clinics and primary healthcare
centers (10). However, Zimbabwe has faced numerous
challenges in building a robust healthcare system (11).

Epidemics and health emergencies, such as cholera out-
breaks and the human immunodeficiency virus (HIV)/
acquired immunodeficiency syndrome (AIDS) pandemic,
put immense strain on the healthcare system and high-
lighted the need for improved medical infrastructure (12,
13). Economic hardships, including hyperinflation and
external sanctions, hampered the country’s ability to ac-
quire modern medical technologies (14, 15). A significant
brain drain of qualified medical professionals further
strained the healthcare system, affecting the delivery of
medical services (16).

Presently, Zimbabwe heavily relies on imports to meet
its medical device and biomaterials requirements, con-
tributing to healthcare challenges and economic impli-
cations (17). The limited local production of medical de-
vices and biomaterials stems from a lack of investment,
technical expertise, and infrastructure (18). This limita-
tion hampers the country’s ability to address healthcare
needs independently and stimulate economic growth.
Currently, medical device companies in Africa depend on
European notified bodies, and this significantly increases
their regulatory compliance costs (19, 20). Despite these
challenges, Zimbabwe has recognized the importance of
developing a domestic medical device and biomaterials
manufacturing industry (21). The government and stake-
holders are working toward creating an enabling envi-
ronment to foster local production.

Past attempts or initiatives related to medical device
and biomaterials manufacturing in Zimbabwe have been
limited and faced various challenges. The lack of a well-
established domestic industry has historically resulted
in heavy reliance on imports to meet medical technology
needs. Efforts to stimulate local production have been
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hindered by factors such as limited investment, technical
expertise, and infrastructure. Despite facing challenges,
some past initiatives might have aimed to promote medi-
cal device and biomaterials manufacturing in Zimbabwe
(22). These initiatives might have included government-
led policies to encourage local production and attract in-
vestments in the medical technology sector.

4.2. Health Infrastructure and Challenges in Zim-
babwe

An article by Truscott addressed health infrastructure
and challenges in Zimbabwe. The author wrote that
the health infrastructure in Zimbabwe is in a dire state,
evident from the cholera epidemic that has resulted
in thousands of deaths and infections. Once esteemed,
public hospitals are now stripped of essential resources,
with critical units closed due to a lack of supplies. Short-
ages of food, drugs, and medical equipment have forced
the closure of the children’s ward in a major hospital.
Healthcare professionals have gone on strike frequently
over low wages, leading to a significant exodus of doc-
tors and nurses seeking better opportunities abroad. The
country’s healthcare system requires significant finan-
cial investment for reconstruction; nevertheless, local
officials emphasize that more than money is needed to
address the challenges and revive the crumbling health
infrastructure (23).

The existing healthcare infrastructure in Zimbabwe has
faced various challenges and limitations, particularly
concerning medical device and biomaterials availability.
The country’s healthcare system has inherited disparities
from its colonial past, leading to uneven healthcare re-
sources and services distribution. Although efforts have
been made to improve healthcare accessibility, especially
in rural areas, the infrastructure remains insufficient to
meet the growing demand for medical devices and bio-
materials (24).

The healthcare infrastructure in Zimbabwe is facing
significant challenges that have led to an inadequate and
strained system. Limited access to healthcare, shortages
of medical supplies and equipment, and a brain drain of
skilled healthcare professionals are some of the critical
issues contributing to the country’s healthcare struggles.
Economic challenges, lack of infrastructure develop-
ment, and insufficient funding further compound the
situation.

Additionally, a high burden of communicable and non-
communicable diseases puts immense pressure on the
already strained healthcare system (25). Inconsistent
healthcare policies and governance have also hindered
progress. Addressing these issues requires substantial
investments in infrastructure, healthcare personnel, re-
search, and governance reforms to build a robust and
effective healthcare system that meets the needs of the
population and improves health outcomes in Zimbabwe
(26).
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In Sub-Saharan Africa, including Zimbabwe, both com-
municable and non-communicable diseases pose sig-
nificant challenges to public health. Communicable dis-
eases, such as HIV/AIDS, malaria, and tuberculosis (TB),
continue to afflict the population, alongside a growing
burden of non-communicable diseases (NCDs), such as
diabetes, hypertension, cardiovascular conditions, can-
cers, road traffic injuries, and mental health conditions
(27). The coexistence of these disease burdens requires
a multifaceted approach to healthcare and medical ad-
vancements.

The World Health Organization (WHO) projects that
communicable diseases will only account for some 46.4%
of all African deaths by 2030, compared to 70.7% in 2000
(28). On the other hand, deaths from NCDs are projected
to rise considerably over the next few decades, with the
number of mortalities related to cardiovascular diseases
forecast to outnumber deaths from complications due to
HIV/AIDS by 2030 (28).

The challenge that Sub-Saharan Africa has of dealing
with multiple burdens of disease is characterized by high
rates of communicable and non-communicable diseases
(29). Communicable diseases, such as HIV/AIDS, malaria,
and TB, alongside NCDs, such as diabetes, hypertension,
cardiovascular conditions, cancers, road traffic injuries,
and mental health conditions, continue to afflict the
growing numbers of Zimbabweans (30, 31).

The WHO estimates that HIV/AIDS, TB, and malaria claim
approximately 3 million lives in the Sub-Saharan Africa re-
gion each year (32). Parasitic diseases, such as hookworm
(33) and schistosomiasis (34), are also prevalent, mostly
among children, and cause hundreds of thousands of
deaths and widespread suffering. Additionally, according
to WHO’s Noncommunicable Diseases Progress Monitor
report, NCDs are increasingly becoming the main cause
of mortality in Sub-Saharan Africa, where the diseases
were responsible for 37% of deaths in 2019, rising from
24%in 2000, largely due to weaknesses in the implemen-
tation of critical control measures, including prevention,
diagnosis, and treatment (35-37). The growing burden of
communicable and noncommunicable diseases poses a
grave threat to the health and lives of millions of individ-
uals in Africa; over a third of deaths in the region are due
to these illnesses (37).

To effectively address the healthcare challenges in Zim-
babwe, it is crucial to invest in research and develop-
ment, both in terms of medical technology and disease
research. Moreover, strengthening the clinical research
capacity and public health systems can leverage the effec-
tiveness of healthcare interventions and improve disease
management.

4.3. Significance of Establishing a Local Manufac-
turing Industry

A study by Dzingirai et al. assessed the health technol-
ogy in Zimbabwe and established the baseline of health

and medical technology development in Zimbabwe. The
study concluded that there is a need to institute a formal,
systematic, and transparent process of determining the
value of health technologies (38).

Having a domestic medical device and biomaterials
manufacturing industry in Zimbabwe offers numerous
significant advantages that can greatly benefit the coun-
try’s healthcare system and overall socioeconomic devel-
opment. Enhanced healthcare accessibility stands out as
one of the key advantages, as local production reduces re-
liance on imports and makes essential medical technolo-
gies more readily available and affordable, particularly in
rural and underserved areas. Additionally, the establish-
ment of a local manufacturing industry brings supply
chain stability, reducing dependence on international
supply chains and ensuring a consistent and stable flow
of medical devices and biomaterials, even during times
of global market fluctuations and disruptions (39).

Furthermore, producing medical devices and biomate-
rials locally leads to cost savings in the long run by elimi-
nating import costs, transportation expenses, and tariffs,
enabling more efficient allocation of resources in the
healthcare system. The customization of medical devices
and biomaterials is another compelling advantage, as lo-
cal manufacturers can tailor products to address specific
healthcare needs in Zimbabwe, resulting in more effec-
tive and patient-centric healthcare solutions.

A domestic manufacturing industry also drives re-
search and development efforts, leading to technologi-
cal advancements in medical devices and biomaterials
(40). This fosters innovation and keeps Zimbabwe at the
forefront of medical technology, ultimately improving
the quality of healthcare services provided to the popula-
tion. Moreover, building a domestic medical device and
biomaterials manufacturing industry generates employ-
ment opportunities and stimulates economic growth
across various sectors, promoting entrepreneurship and
attracting investments to create a vibrant and sustain-
able healthcare technology ecosystem (41).

Furthermore, establishing a domestic industry facili-
tates knowledge transfer and capacity building, promot-
ing skill development and enhancing the capabilities of
the local workforce (42). This collaboration between local
manufacturers and international partners strengthens
Zimbabwe’s healthcare expertise. Additionally, a thriv-
ing domestic industry creates opportunities for export-
ing medical devices and biomaterials, contributing to
foreign exchange earnings and enhancing Zimbabwe’s
reputation as a reliable and competitive healthcare tech-
nology hub (43).

A domestic medical device and biomaterials manufac-
turing industry in Zimbabwe can lead to a transforma-
tive shift in the healthcare landscape. With improved
healthcare accessibility, cost savings, technological ad-
vancements, job creation, and national pride, the coun-
try can significantly enhance its healthcare capabilities
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and position itself as a leader in healthcare technology
within the region. By investing in local manufacturing
capabilities and reinforcing regulatory oversight, Zim-
babwe can strengthen its healthcare infrastructure and
ensure better healthcare outcomes for its citizens.

4.4. Contrasting Local Production with Product Im-
ports: Analyzing the Advantages

In a study conducted by Banda et al., the focus was on
examining the comparison between locally produced
medical manufacturing and imported products. The
study shed light on the pressing need for restructuring
the African pharmaceutical sector, transforming it into
a responsive and innovative industry that not only en-
hances local health security but also aligns with the so-
cial, economic, political, and industrial goals outlined in
the African Union’s Agenda 2063 (19).

Comparing the benefits of local production of medical
devices and biomaterials to importing these products in
Zimbabwe reveals significant advantages for the coun-
try’s healthcare system and economy. On the one hand,
local production offers numerous benefits. First and fore-
most, it ensures a stable supply of medical devices and
biomaterials, reducing dependency on international
suppliers and mitigating supply chain disruptions (44).
This enhanced accessibility to essential medical technol-
ogies proves especially beneficial for healthcare provid-
ers and patients in remote and underserved areas.

A report by the WHO, the United Nations Conference
on Trade and Development (UNCTAD), the International
Centre for Trade and Sustainable Development (ICTSD),
and various stakeholders in the domains of public health
was compiled to establish a comprehensive framework
that could effectively guide policymakers and profes-
sionals from these relevant fields. The framework intro-
duced herein offers a strategic approach to support local
production of medicines, vaccines, and diagnostics, with
the ultimate goal of enhancing access to these essential
medical products and maximizing their potential to im-
prove public health (45).

Moreover, manufacturing medical devices and bioma-
terials can locally lead to cost savings (46). By eliminat-
ing import costs, transportation expenses, and tariffs,
resources can be allocated more efficiently within the
healthcare system, ultimately benefiting patients and
healthcare providers alike. Another advantage of local
production lies in the ability to provide tailored solutions
(47). Domestic manufacturers can customize medical
devices and biomaterials to address specific healthcare
needs in Zimbabwe. This level of personalization results
in more effective patient care, improved treatment out-
comes, and heightened patient satisfaction.

Furthermore, local production stimulates economic
growth and job creation (48). By building a domestic
medical device and biomaterials manufacturing indus-
try, the country fosters entrepreneurship and attracts in-
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vestments, contributing to a more robust and diversified
healthcare technology ecosystem.

In addition to economic benefits, a domestic industry
encourages research and development efforts, driving
technological advancements and innovation in medi-
cal technology. Collaborations with academic institu-
tions and international partners ensure that Zimbabwe
remains at the forefront of medical innovation (40). In
light of this issue, a mini-review by Glew encourages col-
laborations between life science scholars in the United
States and Sub-Saharan Africa (49).

Simultaneously, importing medical devices and bioma-
terials offers its own set of advantages. Immediate access
toadvanced technologies stands out as a primary benefit.
Importing allows Zimbabwe to have access to cutting-
edge products that might not be locally available, en-
abling healthcare providers to offer state-of-the-art treat-
ments and services to patients. Moreover, some medical
devices and biomaterials require specialized expertise for
operation and maintenance. Importing ensures access to
trained professionals and technical support from inter-
national manufacturers, enhancing the overall function-
ality and reliability of the imported products (50).

Importing can also serve as a temporary solution dur-
ing the development of a domestic manufacturing in-
dustry. Although local production capabilities are being
established, importing provides a stopgap measure to
meet immediate healthcare needs. Lastly, importing of-
fers a diverse range of choices from the global market.
Healthcare providers can select from a wide variety of
products that align with their specific requirements and
preferences (51).

Local production provides enhanced healthcare access,
cost savings, tailored solutions, economic growth, and
technological innovation. Importing, on the other hand,
ensures immediate access to advanced technologies, spe-
cialized expertise, and a wide array of product choices.
For Zimbabwe’s healthcare sustainability and long-term
economic development, fostering a robust domestic
manufacturing industry remains crucial, complement-
ing the benefits of importing and securing self-sufficien-
cy in addressing specific healthcare needs. The strategic
combination of local production and importing can lead
to a thriving healthcare system and a stronger economy,
benefiting the entire nation.

4.5. Obstacles and Limitations Impeding the Estab-
lishment and Advancement of a Medical Device
and Biomaterials Manufacturing Industry in Zim-
babwe

Several barriers hinder the establishment and growth
of a medical device and biomaterials manufacturing sec-
tor in Zimbabwe. These challenges can be attributed to

various factors that collectively impede progress and in-
vestment in the industry (52).
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Firstly, limited investment and funding act as a signifi-
cant barrier to developing a robust manufacturing sec-
tor. The lack of sufficient financial resources and limited
investment opportunities make it difficult to establish
manufacturing facilities and acquire advanced technolo-
gies in Sub-Saharan Africa for medical device and bioma-
terials production (53). Secondly, a shortage of technical
expertise in the field of medical device and biomaterials
manufacturing poses a critical challenge (54). Without a
skilled workforce, Zimbabwe might struggle to develop
and maintain sophisticated manufacturing processes,
hindering the industry’s growth. Moreover, inadequate
infrastructure, including unreliable power supply, un-
derdeveloped transportation networks, and limited ac-
cess to industrial zones, further obstruct the establish-
ment and efficiency of manufacturing facilities (55).

Additionally, concerns about intellectual property
rights and their protection and enforcement might dis-
suade companies from sharing proprietary technology
or investing in research and development in Zimbabwe
(56, 57). The lack of access to reliable and cost-effective
sources of raw materials required for medical device and
biomaterials production adds to the challenges faced by
local manufacturers (58).

Furthermore, Zimbabwe’s relatively small market size
and limited healthcare spending might deter poten-
tial investors who seek larger markets to justify their
investments. The country might also face stiff competi-
tion from established medical device and biomaterials
manufacturers in other countries, making it challeng-
ing to compete on a global scale (59). Economic and po-
litical instability within the country can deter investors
from committing to long-term projects, including the
establishment of manufacturing facilities. Moreover, the
limited emphasis on research and development in the
medical device and biomaterials sector hampers techno-
logical innovation and advancements needed for local
manufacturing (60).

Unclear or restrictive regulations and policies related to
healthcare technology and manufacturing create regula-
tory and policy constraints that can discourage potential
investors and manufacturers from entering the market.
The regulation of medical devices and pharmaceuticals
across the world is very varied (61), ranging from com-
prehensive to none. The regulation of these devices has
also evolved due to an increasing awareness of the need
for a more consistent approach to regulatory documen-
tation (62). The challenges include regulatory inefficien-
cies, policy incoherence across government ministries,
the continent’s well-documented infrastructure gap (63),
and the lack of adequately skilled human capital in the
country (64).

4.5.1. Regulatory Inefficiencies

The regulatory oversight of the pharmaceutical and
medical device manufacturing sector in different coun-

tries across Sub-Saharan Africa diverges greatly (65-68).
Overall, however, the WHO estimates that the majority of
regulatory agencies in Africa lack the basic functions in
Sub-Saharan Africa to adequately protect public health
(69).

Currently, the Medicines Control Authority of Zimba-
bwe (MCAZ) is a statutory body established by an act of
parliament and is mandated to protect public health,
ensuring that medicines and medical devices on the mar-
ket are safe, effective, and of good quality (70). The MCAZ
follows guidelines of the International Organization for
Standardization (ISO) and WHO guidelines to ensure
quality, safety, and efficiency (71). Pharmaceutical manu-
facturing in Zimbabwe is not a new phenomenon, and
local pharmaceutical production is apparent with plants
such as CAPS Pharmaceuticals (1952) and Datlabs (1954).
However, it does not support the local manufacturing of
medical devices (63).

The MCAZ uses a legal framework for the regulation of
medical devices but in a more limited capacity. This legis-
lation is restricted to the mention of medical devices and
definitions of medical devices in legislative acts estab-
lishing national medicines regulatory authorities (72).
It does not assign specific responsibilities or guidelines
for regulation (72). Although regulations for imports and
exports of medical equipment have been drafted by the
MCAZ, they have not yet been implemented for the manu-
facturing of any products other than surgical gloves and
male condoms.

A study concluded that Zimbabwe had a legal frame-
work for regulating medical devices, conformity assess-
ment, import and export, and post-market surveillance
for condoms and gloves only (72). Due to the infectious
disease burden, mainly HIV/AIDS, malaria, and TB, and cli-
nician protection imperatives, the primary focus of the
MCAZ medical device regulation since 1998 has been im-
ported male condoms and latex gloves (73).

Similar to numerous other African countries, the regu-
lation of medical devices is still rudimentary in Zimba-
bwe, where regulatory controls are not yet well estab-
lished to prevent the importation or use of sub-standard
devices (74).

4.5.2. Policy Incoherence Across Government Ministries

Policy coherence and mutual reinforcement between
policies are critical. This encompasses the deliberate
crafting and deployment of policies and operational
mechanisms that are not in conflict with each other (75).
When different ministries have conflicting or divergent
policies and priorities, it can create inefficiencies and
hinder the development of a harmonized regulatory
framework.

Incoherent policies can result in inconsistent stan-
dards, requirements, and procedures for medical device
regulation. This inconsistency can lead to confusion and
compliance challenges for manufacturers, importers,
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and healthcare providers. Disagreements or lack of align-
ment between ministries can cause delays in the develop-
ment and implementation of regulations (76).

A comprehensive assessment by Rugera et al. was car-
ried out to evaluate the regulatory framework govern-
ing medical diagnostics and medical devices within the
Partner States of the East African Community (EAC). The
data were gathered through a combination of desk-based
document review and field research, which involved con-
ducting face-to-face interviews using a structured ques-
tionnaire comprising both closed and open-ended ques-
tions. Medical device and in vitro diagnostics regulation
has been overlooked in the EAC Partner States, leading to
a notable weakness in regulatory frameworks across the
region and significant policy incoherence (77).

Policy incoherence across government ministries has
hindered, rather than promoted, the development of
the life sciences industries and the further development
of the pharmaceutical industries and the barely existent
medical device manufacturing industry (28). A report by
the WHO recommends an update on policies to achieve
coherence across agencies (68).

4.5.3. Continent’s Well documented Infrastructure Gap

The continent’s well-documented infrastructure gap
hampers the development of the pharmaceutical indus-
try (78). It is widely acknowledged that Africa faces in-
frastructure challenges in the life sciences sector. These
infrastructure gaps can have significant implications
for healthcare, medical research, and the development
of the life sciences industry in the region. Numerous Af-
rican countries lack adequate healthcare infrastructure,
including hospitals, clinics, laboratories, and medical fa-
cilities (79). Insufficient infrastructure can limit access to
healthcare services, diagnostics, and treatments, impact-
ing the overall quality of healthcare delivery (80). Africa
often faces a shortage of state-of-the-art laboratories, spe-
cialized equipment, and research institutions, limiting
the capacity for high-quality research in some areas, such
as pharmaceuticals, biotechnology, and medical devices
(81). The lack of advanced manufacturing facilities for life
sciences products, including pharmaceuticals and medi-
cal devices, hinders local production capabilities (82). A
study by Yusuf et al. highlights the steps that need to be
taken in establishing the Sub-Saharan Africa infrastruc-
ture and knowledge for teaching and research (83).

4.5.4. Lack of Adequately Skilled Human Capital in the
Country

The general and poorly specified level of life science-
focused education and skills continues to weigh down
the countries’ human capital (84). The lack of adequately
skilled labor within the sector has hampered the develop-
ment of certain sectors, such as sophisticated manufac-
turing and overall research and development (85, 86). An
additional key element pertains to the development of
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human capital, considering the knowledge-intensiveness
of the sector (87). Consequently, policy coherence across
all these different industries and agencies is paramount
to the development of a successful pharmaceutical. Zim-
babwe has also faced economic instability and limited
job opportunities in various sectors. High levels of unem-
ployment and limited career prospects can lead skilled
professionals to seek better opportunities abroad, where
they can potentially earn higher salaries and have access
to more resources. The availability of advanced training,
professional development programs, and research op-
portunities might be limited in Zimbabwe. Skilled pro-
fessionals, especially those in specialized fields, might
seek opportunities in countries with more resources and
better access to educational and career advancement
options. According to the United Nations Educational,
Scientific and Cultural Organization (UNESCO), more
than 10% of individuals with graduate degrees in Sub-
Saharan Africa choose to emigrate, and this percentage is
even higher in the health workforce, particularly among
skilled researchers (88). Various factors contribute to
this trend, including limited local funding and training
opportunities in comparison to high-income countries
outside the region, which often provide more favorable
research environments and working conditions. These is-
sues are prevalent in regions that face challenges associ-
ated with a drain in research capacities (89).

5.ExaminationofInternational Comparisons
in Life Sciences and Healthcare: Challenges
and Opportunities

Life sciences encompass the study of living organisms,
their life processes, and their interactions with the envi-
ronment (90, 91). This diverse field includes disciplines
such as medical biology, pharmacy, biotechnology, and
biomedical engineering. Biomedical engineering com-
bines technology and medicine to create innovative de-
vices and equipment that enhance human health, with
applications ranging from imaging equipment and mi-
cro-implants to prostheses and tissue regeneration (92).
Medical devices play a crucial role in disease prevention,
diagnosis, and treatment (93). In this context, biomateri-
als are integrated, and researchers focus on developing
new biomaterials and manufacturing techniques to im-
prove medical devices and pharmaceutical products (94,
95). Biomaterials serve various purposes in the medical
sector, interacting with biological systems to provide
support, promote healing, and enhance medical treat-
ments (1). Biomaterials play a pivotal role in the medical
sector, where their production occurs on an industrial
and global scale to meet the increasing demand for inno-
vative medical devices and treatments (96).

Statistically, the United States is currently both the larg-
est producer and consumer of medical devices, with ap-
proximately 50% of the world market. It is followed by
Japan, the European Union (EU), Canada, and Australia,
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which boast of large and stable markets with medical
devices (97). In most African countries, more than 90%
of the medical devices in public hospitals are imported,
with very limited local production (98). Less than 2% of
drugs consumed in Africa are produced on the continent,
meaning that many sick patients do not have access to lo-
cally produced drugs and might not be able to afford to
buy the imported ones (98). At the heart of the poor state
of health in Africa lies a failure to tackle extreme poverty.
Today, about 40% of the population in Zimbabwe live on
less than $2.15 (£1.67; €1.93) a day, a greater proportion
than 15 years ago (99). Numerous low- and middle-in-
come countries are currently confronting a convergence
of epidemics characterized by the simultaneous preva-
lence of chronic infectious and NCDs (100, 101). Therefore,
without access to medicines, Zimbabweans are suscepti-
ble to these diseases (102,103).

The African pharmaceutical industry is largely undevel-
oped, both from a manufacturing and innovation point
of view. The supply of African pharmaceuticals remains
highly dependent on foreign funding and imports, and
around 70% of pharmaceutical products consumed in
Africa are imported. Almost 80% of Sub-Saharan Africa’s
pharmaceutical imports during 2010 - 2013 were classi-
fied as medication (including antibiotics and vitamins)
packed for retail use.

South Africa boasts the most sophisticated and produc-
tive research environment in Sub-Saharan Africa (103).
The second-largest economy in Africa leads the continent
in terms of the quality of scientific research institutions,
although the country also produces highly-regarded re-
search papers in numerous life science fields. However,
South Africa still lags substantially behind the world lead-
er, the United States. Kenya, East Africa’s most sophisticat-
ed economy, records a strong performance in research
publications in all the life science fields under analysis
while also being considered to have the second highest
quality scientific research institutions on the continent.
Moving west, the Ivory Coast and Senegal boast Sub-
Saharan Africa’s third and fourth most highly regarded
scientific research institutions, respectively, while also
achieving an admirable performance in research pub-
lications (103). It is important to note that North Africa,
particularly Egypt, Algeria, and Morocco, has a consider-
ably more developed life sciences industry than its south-
ern compatriots, except for South Africa (103).

Comparing the benefits of the local production of medi-
cal devices and biomaterials to importing these products
in Zimbabwe reveals significant advantages for the coun-
try’s healthcare system and economy. The local produc-
tion of medical devices and biomaterials in Zimbabwe
offers numerous advantages, ensuring a stable supply,
reducing dependency on international suppliers, and
enhancing access to crucial medical technologies, par-
ticularly in underserved regions (102). Cost savings from
manufacturing locally can be reinvested in healthcare
infrastructure, leading to improved patient care (103).

The customization of medical devices to address specific
healthcare needs leads to better treatment outcomes and
patient satisfaction (104).

6.Advancing Research and Developmentin
Life Sciences

Zimbabwe’s healthcare sector, including medical device
and biomaterials research, has faced challenges. Despite
these obstacles, there might have been some ongoing
research and development initiatives related to medical
technology in the country. Research efforts in biomedical
engineering could focus on designing and developing
medical devices that cater to specific healthcare needs in
Zimbabwe, particularly low-cost and appropriate tech-
nologies suitable for the local context. Studies related
to biomaterials and tissue engineering might aim to de-
velop biocompatible materials and tissue substitutes for
medical applications, such as implants, wound healing,
and regenerative medicine (105).

Research could be ongoing in developing point-of-care
diagnostic devices that provide rapid and cost-effective
diagnosis for infectious diseases and other medical con-
ditions. The Medical Laboratory and Clinical Scientists
Council of Zimbabwe (MLCScCZ) received authorization
from the health minister to oversee the registration pro-
cess for in vitro diagnostic devices during public national
tendering procedures to streamline procurement. In re-
sponse to the challenges posed by non-regulated HIV test
kits in the context of the HIV pandemic, the minister of
health directed the MLCScCZ to coordinate the evalua-
tion of HIV test kits for national tendering and selection
for the HIV testing algorithm (22). There might be re-
search initiatives focused on health informatics, aiming
to leverage technology to improve healthcare data man-
agement, patient records, and telemedicine services (22).

It is essential to note that collaborations between aca-
demia and industries are vital for driving research, inno-
vation, and the growth of the healthcare technology sec-
tor. Such collaborations can lead to knowledge exchange,
technology transfer, and the development of solutions
that address real-world healthcare challenges.

Academic institutions in Zimbabwe might collaborate
with local or international medical device companies on
research projects related to medical technology. These
projects could focus on developing new medical devices
and biomaterials or improving existing technologies.
Collaborative efforts might involve internship programs
that allow students or researchers to gain practical expe-
rience and exposure to industry practices within medical
device companies. This fosters a better understanding of
industry needs and encourages innovation.

7. Government Policies and Initiatives:
Impact on Healthcare and Medical
Technology Advancements

Health Tech Asmnt Act. 2023; 7(2).
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The government has implemented various policies and
initiatives aimed at enhancing healthcare access, tech-
nology adoption, and overall health outcomes. Here is an
analysis of some key government policies and initiatives
related to the healthcare sector and medical technology
in Zimbabwe:

7.1. National Health Strategy

The government developed the National Health Strat-
egy, which outlines the country’s health priorities and
strategic direction. The strategy aims to improve health
service delivery, increase healthcare access, and enhance
the quality of healthcare services across the country. The
existence of an essential medicines and medical supplies
list might have helped ensure the availability of Sub-Sa-
haran Africa’s medical devices and biomaterials, benefit-
ing the healthcare sector and patients (106).

7.2. List of Essential Medicines and Medical Sup-
plies

Zimbabwe maintains a list of essential medicines and
medical supplies, ensuring that critical healthcare prod-
ucts are available and accessible to the population. This
initiative is essential in addressing healthcare gaps and
ensuring the availability of Sub-Saharan Africa medical
technology (107).

7.3. Health Financing Reforms

The government has been exploring health financing
reforms to improve healthcare funding and sustainabil-
ity. These reforms aim to increase public spending on
healthcare, explore innovative financing mechanisms,
and strengthen health insurance coverage (9).

7.4. e-Health Initiatives

Zimbabwe has taken steps toward implementing e-
health initiatives to leverage technology for healthcare
service delivery. This includes the use of electronic health
records (EHRs) to improve patient data management,
telemedicine services, and digital health platforms to en-
hance healthcare accessibility (26).

7.5. Medical Equipment Procurement

The government has been engaged in efforts to procure
medical equipment and technology to address gaps in
the healthcare system. This includes the acquisition of
essential medical devices and biomaterials to improve
patient care and diagnostic capabilities (108).

7.6. Skills Development and Training

The government has placed emphasis on skills develop-
ment and training programs for healthcare profession-
als, including medical technologists, to enhance their
capacity to utilize and maintain medical technology ef-
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fectively. Emphasizing skills development and training
for healthcare professionals might have contributed to
enhancing their capacity to utilize and maintain medical
technology effectively (109).

7.7. Public-Private Partnerships

Zimbabwe has explored public-private partnerships to
improve the healthcare infrastructure and enhance ac-
cess to medical technology. Collaborations between the
government and private sector entities can lead to more
efficient resource allocation and technology adoption
(110).

7.8. National Pharmaceutical Company

The establishment of the National Pharmaceutical Com-
pany (NatPharm) aims to ensure the availability of essen-
tial medicines and medical supplies, including medical
devices and biomaterials, to healthcare facilities across
the country. The establishment of the NatPharm might
have played a role in ensuring the availability of essential
medical devices and biomaterials to healthcare facilities
across the country (111).

It is important to acknowledge that Zimbabwe’s health-
care policies and initiatives might encounter challenges
due to broader economic and political constraints. The
country has been facing hyperinflation, foreign currency
shortages, and financial limitations, which could impede
the successful implementation of healthcare-related pol-
icies.

Despite the government’s efforts to improve healthcare
access and technology adoption through various poli-
cies, the medical device and biomaterials manufactur-
ing industry has faced several obstacles. The economic
challenges, including hyperinflation and limited finan-
cial resources, might have hindered investments and
the growth of the industry. Additionally, the healthcare
technology sector’s limited infrastructure and technical
expertise might have affected the country’s ability to es-
tablish a strong domestic manufacturing industry.

Policy implementation and regulatory enforcement
challenges could also have an impact on the growth of
the medical device and biomaterials manufacturing sec-
tor. Moreover, the relatively small market size and limited
healthcare spending in Zimbabwe might have deterred
potential investors from establishing significant manu-
facturing operations in the country.

Addressing these challenges and fostering a supportive
environment for the healthcare technology sector are es-
sential to drive sustainable growth in the medical device
and biomaterials manufacturing industry. By overcom-
ing these obstacles, Zimbabwe can create opportunities
for economic development, improved healthcare access,
and technological advancements in the healthcare sec-
tor.

Overall, although the government’s healthcare policies
and initiatives might have had some positive impacts
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on the medical device and biomaterials sector in Zimba-
bwe, significant challenges in the economic, infrastruc-
tural, and policy realms might have limited their full
potential. To foster substantial growth in the domestic
manufacturing industry, addressing these challenges,
attracting investments, and fostering a supportive eco-
system for healthcare technology development is crucial.
It is important to consider that the situation might have
evolved since the last update, and for the most current
evaluation, referring to recent reports and analyses from
relevant sources is recommended.

8. Potential and

Recommendations

Opportunities

Zimbabwe, despite facing challenges, presents several
potential opportunities for the growth and development
of the medical device and biomaterials manufacturing
sector. By capitalizing on these opportunities, the coun-
try can enhance its healthcare technology landscape and
foster economic growth. Some potential opportunities
are as follows:

8.1. Favorable Regulatory Environment

Creating a supportive and clear regulatory framework
specific to medical device and biomaterials manufactur-
ing can attract investments and provide a conducive en-
vironment for growth. Streamlining approval processes
and ensuring compliance with international standards
can boost industry confidence (112).

8.2. Research and Development Incentives

Offering incentives for research and developmentin the
healthcare technology sector can drive innovation and
indigenous product development. Tax breaks, grants,
and other incentives can encourage local companies and
researchers to invest in developing new medical technol-
ogies (113).

8.3. Public-Private Partnerships

Collaborations between the government and private
sector entities can leverage each other’s strengths to
drive industry growth. Public-private partnerships can
facilitate technology transfer, infrastructure develop-
ment, and resource sharing (114).

8.4. Access to Raw Materials

Exploring local sources of raw materials required for
medical device and biomaterials manufacturing can
reduce costs and increase the competitiveness of local
products (115).

8.5. Export Opportunities

Establishing a domestic manufacturing industry can
open opportunities for exporting medical devices and

biomaterials to regional and international markets. Fo-
cusing on quality and cost-effective manufacturing can
make Zimbabwe a competitive player in the global mar-
ket (116).

8.6. Technology Transfer and Knowledge Exchange

Partnering with international manufacturers and insti-
tutions can facilitate technology transfer and knowledge
exchange, enabling Zimbabwe to leverage external exper-
tise and stay abreast of global advancements (117).

8.7. Infrastructure Development

Investing in healthcare infrastructure, including man-
ufacturing facilities and research laboratories, can en-
hance the country’s manufacturing capabilities and at-
tract further investments (118).

8.8. Skilled Workforce

Strengthening technical education and training pro-
grams for healthcare technology can ensure the avail-
ability of a skilled workforce capable of operating and
maintaining modern medical devices (11).

By capitalizing on these opportunities and addressing
existing challenges, Zimbabwe can pave the way for sus-
tainable growth and development of its medical device
and biomaterials manufacturing sector. A robust domes-
tic industry can lead to improved healthcare access, re-
duced import dependency, job creation, and economic
development, ultimately benefiting the country’s health-
care system and population.

9. Conclusions

In conclusion, this literature review highlights the criti-
cal issue of the lack of a medical device and biomaterials
manufacturing industry in Zimbabwe. The findings un-
derscore the challenges faced by the healthcare system
in having access to medical technologies due to heavy
reliance on imports, limited local production, and infra-
structural constraints. Establishing a domestic industry
is crucial as it enhances healthcare accessibility, reduces
dependency on imports, creates job opportunities, fos-
ters economic growth, and enables export potential.
Urgent action is called for from policymakers, investors,
academia, and healthcare professionals to collaborate
and address challenges. Policymakers should develop
supportive policies, investors must recognize the indus-
try’s potential, and collaboration between academia and
industries should be fostered. By doing so, Zimbabwe can
overcome barriers and transform its healthcare technol-
ogy landscape, contributing to better health outcomes
and overall socioeconomic development.
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