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How to improve regulatory practices for refurbished medical devices

Shatrunajay Shukla,® Vivekanandan Kalaiselvan?® & Rajeev Singh Raghuvanshi?

Abstract Modern health-care facilities rely on medical devices and equipment. However, keeping up with the development of new technology
is unfeasible for many health facilities, especially in low-resource settings. Thus, the demand for refurbished medical devices is increasing
worldwide, especially in low- and middle-income countries. Refurbished medical devices are restored devices that are rebuilt to meet safety
and performance requirements comparable to their condition when new, without changing the intended use of the original device. While
new medical devices are controlled by well-established and stringent safety and quality regulations, a great variation in the regulations of
refurbished medical devices exists across countries. Here we discuss the different requlations and practices specific to refurbished medical
devices in countries of major markets. We also explore the opportunities and challenges for expanding the refurbished medical device
market. Finally, we suggest that regulatory guidelines pertaining to the import, sale, labelling and use of a refurbished medical product are
needed, and authorities should implement these guidelines to ensure a high quality and safety standard of refurbished devices.
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Introduction

Medical devices are an indispensable part of health-care sys-
tems and are used for prevention, diagnosis, treatment, moni-
toring, rehabilitation and palliation.' Examples of such devices
are: imaging equipment, in vitro diagnostic kits, implants,
mobility aids, inhalers and medical equipment that support
practitioners in performing clinical or surgical procedures.

Most managements of health-care facilities aspire to
maintain a facility equipped with modern equipment and
components that meet patients’ needs. However, medical de-
vice technology is evolving at such speed that newly released
models are going out-of-date much faster.” This technology
development, as well as the cost of new devices, are making
it unfeasible for managements to keep an up-to-date facility,
especially in low-resource settings.

Quality equipment and components that work efficiently
and are in good condition not only keep health-care profes-
sionals happy, but also minimize maintenance costs. If any
medical device or component needs replacement, purchasing
a new one is often the first solution that comes to mind. How-
ever, a new medical device or component can be expensive and
hence unaffordable for facilities or service providers, especially
in low- and middle-income countries. If health-care facilities
lack the financial means to buy needed new equipment, they
could purchase refurbished medical devices or refurbish the
devices needing replacement.

A refurbished medical device can be defined as a restored
medical device rebuilt to meet safety and performance
requirements that are comparable to its condition when new,
without changing the intended use of the original device. Unlike
used equipment, which is generally just cleaned up and sold
as is, refurbished equipment involves replacement of worn-
out parts, repair of mechanical and electrical components,
reassembly, cosmetic touch, software updates, quality check, and
testing and labelling updates. The Medical Device Authority at
the Malaysian health ministry has provided a comprehensive
definition of what a refurbished medical device is: “a medical
device of which the whole or any part thereof has been rebuilt,
whether or not using parts from one or more used medical

devices of that same kind, so as to create a medical device that
can be used for the purpose originally intended by the product
owner of the original medical device, and which may have had
the following work carried out on it: (i) stripping into component
parts or sub-assemblies; (ii) checking their suitability for reuse;
(iii) replacement of components or sub-assemblies not suitable
for reuse; (iv) assembly of the reclaimed and/or replacement
components or sub-assemblies; (v) testing of the assembled device
against either original or revised release criteria; or (vi) identifying
an assembled medical device as a refurbished medical device

A typical refurbishment process includes dedicated step-
wise activities. First, the client identifies and/or selects the used
medical device based on the condition, service history, age of
the device and availability of original spare parts and services.
Second, authorized personnel disassemble, pack and ship the
used device to the refurbishment facilities, usually to the origi-
nal equipment manufacturer. The refurbishment of the device
includes various processes, such as cleaning and disinfection,
cosmetic refurbishment, mechanical and electrical refurbish-
ment, system updates and configuration, quality testing and
labelling. After the manufacturer has returned the refurbished
device to the client’s location, an authorized agent from the
refurbishment provider re-installs the device and performs a
standard system performance check, similar to a check of a
new system. The agent also provides application training for
device operators. The manufacturer usually provides warranty
and after-sales services of the refurbished devices.

Refurbished medical device market

The global refurbished medical device market is projected to
increase from 12.1 billion United States dollars (US$) in 2020 to
US$ 21.2 billion in 2025, with an annual average growth rate of
11.8%." Increasing privatization of the health-care sector to meet
demands for health care,’® especially in low- and middle-income
countries, along with pressing requirements of low-cost medical
services, will foster the refurbished medical device market. In
addition, the global rise in the prevalence of acute and chronic
illness will increase the demand for health care, and further propel
the growth in the demand for refurbished medical devices.”®
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Factors driving the growth of
refurbished or reprocessed medical
equipment markets are: (i) an increasing
demand for cost-effective medical
devices by small-scale private hospitals
and clinics; (ii) health-care providers’
large inventories of used and/or old
medical devices; (iii) internet platforms
easing the purchase of refurbished
medical equipment; (iv) growing
preference for eco-friendly products;
(v) an increasing number of diagnostic
centres and hospitals; and (vi) the
growing opportunities to provide
refurbished devices in emerging
economies.”! To meet the demand, key
manufacturers such as GE HealthCare,
Siemens Healthineers and Koninklijke
Philips N.V. are increasing their
refurbishing services of their equipment.
While demand is growing, factors such
as stringent regulations on the import
and use of refurbished medical devices;
lack of standardized policies for the
use and sale of these devices; increase
in low-cost new medical devices; and
negative perceptions about the quality
of refurbished medical devices are
expected to restrain the market growth.

Market size

According to reports, North America
holds the largest market share of
the refurbished medical equipment
market, followed by Europe and the Asia
Pacific region. An estimated 70% of all
refurbished imaging medical devices are
sold in United States of America (46%)
and the European Union (EU; 24%)."
However, the Asia Pacific market is
expected to have the highest annual
growth rate in the coming years.*"* This
growth can be attributed to the large
population in the region, increasing
privatization of the health-care sector,
and a high demand for refurbished
medical equipment by hospitals and
clinics with constrained resources.

National regulations

National variations exist in the regulations
of refurbishment of medical devices.
Major markets, such as the EU and
the USA, accept sale and import of
refurbished medical devices, while other
countries do not. To demonstrate the
variety of regulations across countries,
we here provide examples of regulations
in countries of major markets as well as
other countries.
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Box 1.Equipment that are banned under Schedule VI of Hazardous and other Wastes
(Management, Handling and Transhoundary Movement) Rules, 2016, India™

Bedside monitor for intensive care units; monitor for high dependency unit; ventilator; non-
invasive ventilator; fibreoptic bronchoscope; head-end panel; defibrillator; arterial blood
gas machine; crash and/or resuscitation trolley; pulse oximeter (small units); medical grade
refrigerator; haemodialysis machine; continuous renal replacement therapy; cardiac output,
systemic vascular resistance and central venous oxygen saturation monitor; intermittent leg
compressing machine; intubating videoscope; intensive care unit dedicated ultrasound and
echo machine; bedside X-ray machine; rigid cervical spine collar; different sizes of Ambu® masks;
intra-aortic balloon pump; infusion pump; syringe pump; shock-proof bed for intensive care

unit; over-bed table; and glucometer.

EU

The medical device directives and
the medical device regulations do
not define refurbishment. Up until
26 May 2021, refurbished medical
devices were regulated similarly to
new medical devices by the medical
device directives 93/42/EEC', 90/385/
EEC' and 98/79/EC.'* These directives
have been replaced by the medical
device regulation (EU) 2017/745,"
which is applicable for new as well
as refurbished medical devices. The
definition “fully refurbishing” used in
the medical device regulation is similar
to the term “remanufacturing” used in
the United States regulation.'® Fully
refurbishing refers to the complete
rebuilding of a device already placed
on the market or put into service, or
the making of a new device from used
devices, to bring the refurbished device
into conformity with (EU) 2017/745,
combined with the assignment of a
new lifetime to the refurbished device.
No country-specific regulations exist
among EU countries.

India

The import of used critical care
medical equipment for reuse in India
is regulated through Hazardous and
other Wastes (Management, Handling
and Transboundary Movement) Rules,
2016." However, no clear definition or
specific guidelines for refurbishment
of medical devices are available in
India. Critical care medical equipment
means life-saving equipment, and
includes equipment specified by the
Ministry of Health and Family Welfare.
Box 1 lists the 27 critical care medical
devices that are banned from import
and reuse under Schedule VI (that is,
hazardous and other wastes prohibited
for import) of Hazardous and other
Wastes (Management, Handling and
Transboundary Movement) Rules, 2016.
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Japan

Japanese authorities allow the import
and sale of refurbished medical devices,
including spare parts. Refurbished
medical devices are regarded as a subset
of used medical devices. No specific
definition or guidelines regarding
refurbishment are available. However,
refurbishment should be performed
in the facilities which meet Japanese
good manufacturing practices, and the
refurbishment should meet the quality
management system requirements
stipulated in the Ministerial Ordinance
on Standards for Manufacturing Control
and Quality Control for Medical
Devices and In Vitro Diagnostics (MO
169),?° and the refurbished medical
device should be shipped from the
original equipment manufacturer. The
requirements applicable for new medical
devices, that is, JIS T 0601-1:2017,>! are
also applicable for used medical devices
or repair of medical devices.

United Kingdom

In the United Kingdom of Great
Britain and Northern Ireland, as
of now, regulations are similar to
those applicable in EU countries. CE-
marked devices (that is, products that
meet European health, safety, and
environmental protection requirements)
are acceptable in the United Kingdom
market until 30 June 2023. From 1 July
2023, devices that are placed on the
British market will need to conform
with the United Kingdom conformity-
assessed marking requirements.”

USA

The United States Food and Drug
Administration (FDA) does not define
the term refurbished medical device,
but considers a refurbishment process
as a servicing activity. However, there
is lack of clarity between servicing and
remanufacturing of a medical device.
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According to an FDA document,'®
servicing is the repair and/or preventive
or routine maintenance of one or
more parts in a finished device, after
distribution, for purposes of returning
it to the safety and performance
specifications established by the
original equipment manufacturer,
and to meet its original intended use.
Servicing cannot change the intended
use(s) of the device from its original
purpose(s). While remanufacturing
is the processing, conditioning,
renovating, repackaging, restoring,
or any other act done to a finished
device that significantly changes the
finished device's performance or
safety specifications, or intended use."
Refurbishment includes reconditioning,
repair, installation of certain software
and/or hardware updates that do not
change the intended use of the original
device, and replacement of worn
parts. Refurbished medical devices are
permitted to be sold in and imported to
the USA market. A refurbished medical
device, similar to a new medical device,
must possess a relevant premarket
clearance or authorization to be
placed on the USA market, e.g. 510(k)
premarket notification for class II (that
is, devices with moderate to high safety
risk) or a premarket approval for class
III (that is, devices with high safety
risk).” Import of refurbished devices
to the USA market is subject to FDA
registration of the source site (that is,
where refurbishment is performed) as
foreign exporter.

Other national regulations

In some countries, such as Kenya, the
Philippines, Republic of Korea, Sudan
and Singapore, we were unable to find
specific guidelines for refurbishment of
medical devices. However, import of
refurbished or reprocessed medical de-
vices is subject to fulfilment of registra-
tion requirements and quality testing.**

Malaysian authorities use their
Good refurbishment practice of medical
devices to regulate sales and import of
refurbished medical devices.”” In 2022,
the Pakistani drug regulatory authority
amended their Medical Devices Rules
2017 to define the terms refurbished
medical device and refurbishment.
Regulations pertaining to refurbished
medical devices shall be regulated as per
procedures and standards prescribed in
amendments in Medical Device Rules
2017.%¢
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In Indonesia, Thailand and Viet
Nam, import of refurbished medical
devices and spare parts is banned
or not permitted. In some Eastern
Mediterranean countries such as Egypt
and Morocco, import and sale of used
or second-hand and refurbished medical
devices is also banned. Importers
must present an original certificate
from the manufacturer indicating the
manufacturing year of the medical
device, and that it is new and safe to
use.24,27

In some Latin American countries
such as Venezuela, Peru and Ecuador,
import of refurbished medical devices is
only allowed in the private sector. How-
ever, in Argentina, Brazil and Uruguay,
imports of refurbished medical devices
are allowed, but subject to a techni-
cal assessment certificate or technical
documentation, respective ministerial
approval and selective conditions.?

Donations

Health-care systems in low- and middle-
income countries often have limited
access to common medical devices and
equipment. New medical devices are
hard to procure in these countries due to
economic and political constraints. Thus,
health-care systems rely considerably on
donations from international donors or
foreign governments. In some of these
countries, nearly 80% of the health-care
equipment supply is received through
donations or funding from international
donors or high-income countries.”
While most of the donations are given
with the good intent to strengthen
health-care systems and improve the
well-being of the people being served,
only 10-30% of donated medical
equipment become operational in
low- and middle-income countries.***'
Reasons for unused medical equipment
include mismanagement in the
technology acquisition process, and lack
of user training and effective technical
support.” Considering this scenario, the
World Health Organization (WHO) has
published the document Medical device
donations: considerations for solicitation
and provision, which describes issues and
challenges surrounding medical device
donations.” This document provides
considerations and best practices
that may be useful for improving the
quality of medical equipment donations,
and provide maximum benefit to all
stakeholders.
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Challenges

The refurbished medical device sector
in low- and middle-income countries
is facing several challenges. First, the
dominance of major multinational
companies, such as GE HealthCare,
Siemens Healthineers, Koninklijke Phil-
ips N.V. and EVERX. These companies
are already present in major markets of
low- and middle-income countries and
they have an established supply-chain
network. Hence, there is not much room
for domestic companies. Second, the
sector is unorganized, allowing compa-
nies that do substandard refurbishing
to charge less for reconditioned equip-
ment than their organized counterparts.
Third, many people perceive used or
pre-owned products to be of inferior
quality and hence may refrain from buy-
ing refurbished products. Finally, most
consumers import refurbished medical
equipment without after-sales service.
This shortcoming adds to the cost of
refurbished medical devices by roughly
half of the total cost of such devices.*

Opportunities

Several opportunities exist for the re-
furbished medical device sector. First,
the market for refurbished medical
equipment is growing in low- and
middle-income countries. Companies
can seize this opportunity and increase
their share in this market. Second, no
major domestic players are present in
the refurbishment market in low- and
middle-income countries. An already-
established domestic medical equipment
company can profit by diversifying
into this sector. Third, the small town
and rural markets are still untapped.
Although affordability is a major issue,
collaborations with state and central
governments can be used to develop this
market. Finally, companies can establish
national centres providing customers
with after-sales services, and thereby in-
crease the possibility of gaining the trust
of customers in refurbished products.

Conclusion

Although refurbished medical devices
save materials and resources, regulating
the refurbished devices market is
important to ensure the quality and
safety of these products. Therefore, a
regulatory framework or appropriate
standards for refurbishing medical
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devices and guidelines pertaining to
their import, sale, labelling and use
are needed. Standards such as IEC
63077:2019,* which describes and
defines the process of refurbishment
of used medical imaging equipment,
and ISO 13485:2016,* which specifies
requirements for a quality management
system for medical devices and related
services, could be good starting points

for the development of standards and
guidelines. WHO is also finalizing the
guidelines for refurbishing processes,
labelling requirements and regulations
in the revised version of WHO Global
Model Regulatory Framework for Medical
Devices including in vitro diagnostic
medical devices.” If such guidelines
are developed and implemented,
possible harm to patients or users due

Policy & practice I
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to refurbished device malfunction can
be reduced. ®
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Résumé

Comment améliorer les pratiques réglementaires pour les dispositifs médicaux remis a neuf

Les établissements de soins de santé modernes dépendent
d'équipements et dispositifs médicaux. Pour nombre de ces
établissements, il est toutefois impossible de suivre €évolution des
nouvelles technologies, surtout dans les lieux manquant de ressources.
La demande en dispositifs médicaux remis a neuf est donc en hausse
partout dans le monde, en particulier dans les pays a revenu faible et
intermédiaire. Il s'agit de dispositifs restaurés, remaniés pour répondre
aux mémes exigences de sécurité et de performances que lorsquils
sont neufs, sans que I'usage prévu du dispositif dorigine ne soit modifié.
Alors que les dispositifs médicaux neufs sont soumis a des normes de
qualité et de sécurité strictes et bien établies, leurs équivalents restaurés

font l'objet de regles nettement plus variables d'un pays a I'autre. Dans
le présent document, nous évoquons les différentes réglementations
et pratiques spécifiques aux dispositifs médicaux remis a neuf dans les
pays qui abritent les principaux marchés. Nous nous intéressons en outre
aux opportunités et aux défis liés a un développement du marché des
dispositifs médicaux remis a neuf. Enfin, nous suggérons I'adoption de
lignes directrices réglementaires concernant l'importation, la vente,
[étiquetage et I'utilisation de tels dispositifs; ces lignes directrices sont
a faire appliquer par les autorités afin de garantir les normes les plus
élevées en matiere de qualité et de sécurité.

Pestome

Kak YAyuylWinTb perynaTopHbie NPakKTUKN B OTHOLUEHUWN BOCCTAHOB/TIEHHDbIX yCTpOﬁICTB MeanunHCKoro

Ha3HayeHunA

CoBpemeHHble MeANUNHCKME yUpeKaeHuA nonarawTca Ha
YCTPOWCTBA MEAVLMHCKOrO HazHaueHua 1 obopyaosaHve. OnHako
MHOTVIM MEAVLIMHCKIM YUPEXAEHAM, OCODEHHO B YCNOBMAX HMU3KIX

Bull World Health Organ 2023;101:412-417

pEeCcypCoB, He Nof CYy CIeANTb 3a PA3BUTHEM HOBbIX TEXHOMOMN.
TakvM 0bpasom, BO BCeM MUpe, OCOBEHHO B CTpaHax C HU3KMM 1
CPEeAHVIM YPOBHEM [J0XO[0B, PAcTeT CMPOC Ha BOCCTaHOBEHHbIE
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YCTPOMCTBa MeAUUMHCKOrO Ha3zHauyeHnA. BoccTaHOBNEHHbIE
YCTPOWCTBA MEANLIMHCKOrO Ha3HauYeHWA — 3TO OTPEMOHTVIPOBAHHbIE
Npubopbl, KOTopble NepeaenaHbl AnA COOTBETCTBMUA TpebOoBaHMAM
6e30MacHOCTN 1 NPOU3BOAUTENBHOCTH, COMOCTaBUMbIM C M1X
HOBbIM COCTOAHMEM, 6€3 M3MEHeHNA NMPeaHa3HaYeHNs UCXOOHOrO
npubopa. B To Bpemsa Kak HOBble YCTPOWCTBa MEAULIMHCKOrO
Ha3HaUeHMA KOHTPONMPYIOTCA YCTOABWMMUCA U CTPOTMUMU
HOPMamK 6e30MaCHOCTM 1 KayeCTBa, B Pa3HbIX CTPaHax CyLLECTBYIOT
6onbluve pa3nnuMa B HOPMax PEryinpoBaHnA BOCCTAHOBMEHHDBIX
YCTPOWCTB MeAMUMHCKOrO Ha3HauyeHusA. B gaHHoOM maTtepuane

Shatrunajay Shukla et al.

PacCMOTPEHbI PasnnyHble NPaBUa 1 NPaKTVKK, XapakTepHble ANnA
BOCCTaHOBJIEHHbIX YCTPOVCTB MeAMLIMHCKOrO Ha3HaueH A B CTpaHax
OCHOBHbIX PbIHKOB. TakKe MCCeyoTca BO3MOXKHOCTY 1 Mpobembl
PACWMPEHVIA PbIHKA BOCCTAHOBEHHbIX YCTPOWCTB MEAULIMHCKOTO
Ha3HayeHus. B 3aknioueHve cneayeT OTMETUTb, YTO HEOBXOAMMbI
HOPMATVBHbIE PEKOMEHAALIMM, KacalolMecs MMNopPTa, MPOAAXN,
MapKMPOBKM 1 UCMOMb30BAHNA BOCCTAHOBNEHHbIX YCTPOWCTB
MEANLMHCKOrO Ha3HauYeHWs, a OpraHbl BAaCTV JOIKHbBI BHEAPWTL 3T
pekomMeHdauuy ana obecneveHusa BbICOKOro CTaHAapTa KauecTsa U
6e30MacHOCTI BOCCTAHOBNIEHHbIX YCTPOWCTB.

Resumen

Como mejorar las practicas reqguladoras de los dispositivos médicos renovados

Los centros sanitarios modernos dependen de dispositivos y equipos
médicos. Sin embargo, mantenerse al dia en el desarrollo de las nuevas
tecnologias no es viable para muchos centros sanitarios, sobre todo en
los de escasos recursos. Por este motivo, la demanda de dispositivos
médicos renovados estd aumentando en todo el mundo, especialmente
en los pafses de ingresos bajos y medios. Los dispositivos médicos
renovados son dispositivos restaurados que se reconstruyen para que
cumplan unos requisitos de seguridad y rendimiento comparables a
los que tenfan cuando eran nuevos, sin cambiar el uso previsto del
dispositivo original. Mientras que los dispositivos médicos nuevos

estan sujetos a reglamentos estrictos y bien establecidos en materia
de seguridad y calidad, los reglamentos de los dispositivos médicos
renovados varfan mucho de un pafs a otro. En este articulo, se analizan
los diferentes reglamentos y practicas especificos de los dispositivos
médicos renovados en los paises de los principales mercados. También
se exploran las oportunidades y los desafios que plantea la expansién
del mercado de dispositivos médicos renovados. Por Ultimo, se propone
que se establezcan directrices reglamentarias relativas a laimportacion,
venta, etiquetado y uso de los dispositivos médicos renovados y que las
autoridades las apliquen para asegurar su calidad y sequridad.
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