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Abstract
Purpose  With the exponential spread of the COVID-19 pandemic worldwide, regulatory authorities are taking measures to 
avoid shortages of medical devices, particularly personal protective equipment (PPE) and medical equipment. The Brazil-
ian Health Regulatory Agency (ANVISA), specifically the Medical Devices General Office (GGTPS), has been reviewing 
regulatory guidelines and procedures and simplifying approvals for medical devices.
Methods  Using public records, we present the Brazilian health regulatory scenario during the first four months of the pan-
demic (between December 31, 2019, and April 30, 2020).
Results  The ANVISA-GGTPS has been making efforts to increase the availability of medical devices for use by healthcare 
professionals and patients. It has simplified the rigorous regulatory system, as rising COVID-19 cases lead to a shortage of 
the availability of them.
Conclusion  The challenges to overcome shortages raises a pertinent question about how governments, with their respective 
regulatory authorities, productive supply chains, and Industry 4.0 components, will guarantee the availability of medi-
cal goods and maintain the fast flow of the goods in a flexible way, while meeting the standards of quality, safety, and 
effectiveness.
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Introduction

On December 31, 2019, a pneumonia-like illness of 
unknown etiology was reported in Wuhan, China (World 
Health Organization 2020a), which was later categorized as 
a disease caused by a virus called severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2). The World Health 
Organization (WHO) later announced the official name of 
the disease as coronavirus disease 2019 (COVID-19) (World 
Health Organization 2020b).

COVID-19 is transmitted through contact with an infected 
person’s respiratory droplets or via aerosol (Holland 2020). 

The estimated incubation period, after exposure to the virus, 
is between 2 and 14 days, as announced by the Center for 
Disease Control and Prevention (CDC) (Centers for Disease 
Control and Prevention 2020). Most COVID-19 victims who 
succumbed are older adults, followed by patients with co-
morbidities such as chronic lung disease, serious heart con-
ditions, diabetes, and cancer (Kimball 2020; Mehra 2020). 
A fatality rate of 20% has been estimated for patients above 
the age of 80 (Haines 2020). Nearly one and a half years 
after the COVID-19 was declared a pandemic, the total num-
ber of confirmed cases was more than 180 million, and an 
estimated 3.9 million deaths have been reported worldwide 
(Roser 2020).

Respiratory etiquette, that is, practicing hand hygiene 
using an alcohol-based hand sanitizer, covering mouth with 
a flexed elbow while coughing or sneezing, and practicing 
social distancing (Holland 2020), can prevent the transmis-
sion of COVID-19. Almost 80% of the infected people tend 
to suffer a mild respiratory disease or remain asymptomatic 
and can be treated at home (Emanuel 2020; Gandhi 2020). 
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However, those with severe respiratory symptoms require 
hospitalization, thus placing immense pressure on the avail-
ability of medical equipment as well as beds in the inten-
sive care unit (ICU). It is estimated that each COVID-19 
infected person spreads the virus to two others (Emanuel 
2020; Li 2020). The exponential increase in the number of 
infected people (McMichael 2020) has increased the demand 
for medical devices in hospitals. Additionally, medical per-
sonal protective equipment (PPE) kits are in high demand, 
especially from healthcare workers.

The Brazilian Health Regulatory Agency (ANVISA) is an 
autarchy associated with the Ministry of Health, part of the 
National Health Surveillance System (SNVS), functioning 
across the country. The ANVISA’s Medical Devices General 
Office (GGTPS) is the regulatory authority responsible for 
approving the sale of medical devices in the open market. 
Medical devices are categorized into four types: (i) medi-
cal equipment, (ii) materials for health use, (iii) orthopedic 
implants, and (iv) in vitro diagnostic medical test kits. These 
devices include implants; diagnostic tests; ventilators; and 
PPE components such as masks, face shields, respirators, 
surgical gowns, and gloves.

Broadly, to ensure safe and effective implementation for 
patients and healthcare professionals, medical devices must 
comply with stringent health legislations regarding design, 
manufacture, and quality control, among others. In addi-
tion, to meet various technical requirements, PPE must be 
approved based on the labor laws Regulatory Standards 
(NR6) released by the Brazilian Secretary of Labor.

Attributable to the increased demand for medical devices 
during treatment and protection, as well as shortages of 
products in the market, ANVISA has been amending regu-
latory requirements to meet Brazil’s growing demand for 
resources during the pandemic. The dominant focus of this 
study is to present to the international community the sim-
plification of guidelines for regulatory practices (fast track 
approval for market) related to medical devices in Brazil, 
current initiatives for developing new technologies in manu-
facturing, and the emerging scenario.

Material and methods

First, we collected available information related to the 
COVID-19 pandemic from a global perspective, from 
December 31, 2019. We then obtained documents focusing 
on medical devices, regulatory decisions, technical notes, 
guidance material, and data from official Brazilian govern-
ment press releases, including the Ministry of Health and 
ANVISA. Information regarding number of confirmed 
cases, deaths, daily new cases (published online at https://​
covid.​saude.​gov.​br/), and regulatory requirement documents 
reported in Brazil were also collected. The collected data 

were analyzed and plotted in a graphical profile, describing 
the number of COVID-19 cases and deaths versus infor-
mation published regarding simplification of the regula-
tory practices, relating them to the general overview of 
the Brazilian health system. Subsequently, we compared 
the regulatory requirements for medical device approvals 
before December 31, 2019, and during the pandemic period. 
The databases were accessed between December 31, 2019, 
and April 30, 2020. Finally, the worldwide status of medi-
cal device regulations during the COVID-19 scenario is 
discussed.

Results

Table 1 depicts a chronological summary of the main events 
related to COVID-19, published by the WHO and the Brazil-
ian Ministry of Health, and further action taken on medical 
devices regulatory releases by ANVISA from December 31, 
2019, to April 30, 2020. The first COVID-19 case in Brazil 
was confirmed on February 26, 2020 (Ministério da Saúde 
2020a), and since then, ANVISA has published some new 
regulations to guarantee the availability of diagnostic kits, 
medical equipment for patient treatment, and PPE kits for 
protecting health professionals.

Brazil has an insightful and rigorous medical device prod-
uct approval system that complies with international guide-
lines such as those defined by members of the International 
Medical Device Regulators Forum (IMDRF members: Aus-
tralia, Brazil, Canada, China, Europe, Japan, Russia, Sin-
gapore, South Korea, and the USA). However, the WHO’s 
announcement of the COVID-19 pandemic, followed by the 
growing fatalities in European countries such as Spain and 
Italy, resulted in efforts to increase the number of ICU beds, 
medical equipment, PPE, and healthcare staff, among oth-
ers. Owing to shortages in the supply of critical medical 
devices worldwide, regulatory flexibility to approve health 
materials during a public health calamity was required. Five 
important simplification releases related to medical devices 
have been published.

Figure 1 shows the temporal relationship between the 
evolution of pandemic data in the early stages and the main 
regulatory simplification practices published in Brazil. After 
Brazil’s first COVID-19 case was confirmed on February 26, 
2020, ANVISA published the first regulatory amendment 
on March 13, 2020. The first three regulatory simplifica-
tions were published by ANVISA before 5,000 cases were 
confirmed. On April 30, 2020, ANVISA published the fifth 
important regulatory flexibility, when the number of con-
firmed cases in Brazil rose to approximately 85,000.

The first release related to medical devices approval 
was published on March 13, 2020 (Resolution of the Col-
legiate Board—RDC 346/2020) (Diário Oficial da União 
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2020b). For some products, prior to approval (high-risk 
classes III and IV), it is mandatory for the manufacturer 
to possess the required good manufacturing practices 
(GMP) certification. After conducting the required inspec-
tion, ANVISA certifies products with satisfactory results, 
both in Brazil and industrial plants overseas. Technically, 
the same regulatory requirements are adopted, regardless 
of the location. During the pandemic, ANVISA sought 
to offer an alternative GMP inspection process through 
remote inspection mechanisms (e.g., video-conferencing), 
or based on reports from foreign regulatory authorities: (i) 
PIC/S (Pharmaceutical Inspection Cooperation Scheme) 
for certifications related to drugs and pharmaceutical 

supplies; (ii) MDSAP (Medical Device Single Audit Pro-
gram) for certifications related to health products; and (iii) 
program to rationalize international GMP inspections of 
active pharmaceutical ingredients or substances manufac-
turers for certifications related to pharmaceutical supplies. 
However, this simplification in GMP inspection was appli-
cable to only manufacturers whose certification was not 
rejected in the last inspection cycle, and GMP petitions 
filed before the date of publication of the release. There 
were exceptions for temporary GMP certification; specifi-
cally local companies engaged in manufacturing products 
intended for control, diagnosis, prevention, and treatment, 
to meet health needs caused by the SARS-CoV-2, or for 

Table 1   Chronological summary of main events related to COVID-19 and regulatory authority (ANVISA) releases

Issue date Related event/ANVISA action Reference

December 31, 2019 Pneumonia of unknown cause was reported to WHO in Wuhan, China—
first COVID-19 case

World Health Organization 2020a

January 10, 2020 WHO declared COVID-19 as a novel disease (novel coronavirus) World Health Organization 2020c
January 30, 2020 WHO declared COVID-19 as a global public health emergency World Health Organization 2020c
January 30, 2020 Brazilian Ministry of Health established a working group on monitoring 

and defining health protocols to address COVID-19
Diário Oficial da União 2020a

February 6, 2020 Nine COVID-19 suspected cases in Brazil Ministério da Saúde 2020b
February 11, 2020 WHO announced COVID-19 as the official name of the new disease World Health Organization 2020b
February 26, 2020 First COVID-19 case confirmed in São Paulo Ministério da Saúde 2020a
March 11, 2020 WHO characterized COVID-19 as a pandemic World Health Organization 2020d
March 13, 2020 ANVISA published procedures for good manufacturing practices (GMP) 

product certification (RDC 346/2020)
Diário Oficial da União 2020b

March 18, 2020 ANVISA published procedures for post approval of drugs, biological 
products, and in vitro diagnostics kits

Diário Oficial da União 2020c

March 19, 2020 ANVISA approved in vitro diagnostic kits to be sold in Brazil Diário Oficial da União 2020d
March 20, 2020 Brazilian congress recognized state of public calamity in Brazil Diário Oficial da União 2020e
March 20, 2020 ANVISA allowed the general industry to produce an alcohol-based hand 

sanitizer without prior approval
Diário Oficial da União 2020f

March 20, 2020 ANVISA published a policy for PPE, ventilators, and other medical 
devices (RDC 349/2020)

Diário Oficial da União 2020g

March 21, 2020 ANVISA suggested the reuse of N95 or similar masks by healthcare 
professionals (Technical note 04/2020)

Agência Nacional de Vigilância Sanitária 2020a

March 21, 2020 The State of São Paulo, the most populous state with the highest GDP in 
Brazil, decreed social isolation and self-quarantine

Governo do Estado de São Paulo 2020

March 23, 2020 ANVISA approved manufacture and import of medical devices identified 
as priority for use in healthcare services (RDC 356/2020)

Diário Oficial da União 2020h

March 27, 2020 ANVISA enabled clinical trials with hydroxychloroquine and azithromy-
cin conducted by Albert Einstein Hospital

Diário Oficial da União 2020i

March 31, 2020 ANVISA published a guidance document to clarify the importation 
process of parts and pieces (Technical Note 23/2020)

Agência Nacional de Vigilância Sanitária 2020b

April 8, 2020 ANVISA published a policy for face masks and respirators not intended 
for medical purposes

Agência Nacional de Vigilância Sanitária 2020c

April 15, 2020 ANVISA published a guidance document for the development and 
approval of ventilators

Agência Nacional de Vigilância Sanitária 2020d

April 20, 2020 ANVISA simplified clinical trials products categorized as III and IV risk 
class (RDC 375/2020)

Diário Oficial da União 2020j

April 30, 2020 ANVISA published a policy to import used medical equipment, previ-
ously approved by ANVISA, for exclusive ICU use (RDC 378/2020)

Diário Oficial da União 2020k
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the availability of essential life-sustaining products threat-
ened by shortages (imminent or in effect).

The second document published on March 20, 2020 
(RDC 349/2020) (Diário Oficial da União 2020g) aimed to 
establish extraordinary criteria and procedures for handling 
requests for approval of PPE and medical devices, such as 
pulmonary ventilators, identified as strategic by ANVISA 
due to the pandemic. The various regulatory requirements 
established that products should be approved under the cur-
rent legislation. In the absence of GMP certification issued 
by ANVISA, exceptional certifications obtained under the 
MDSAP or ISO 13485 Quality Management System were 
accepted. Products covered by this resolution were excluded 
from the mandatory certification tests to approve medical 
devices.

On March 21, 2020, a technical note (Agência Nacional 
de Vigilância Sanitária 2020a) was published, recom-
mending that healthcare professionals use N95 particu-
late respirators or equivalent for a longer period than that 
indicated by the manufacturers, provided the respirator 
is intact, clean, and dry. The regulatory authority did not 

recommend the use of an expired respirator. However, this 
recommendation was necessary during periods of extreme 
shortage to optimize the supply of particulate respirators, 
which are usually labeled as single-use medical devices. 
Shortly thereafter, on March 23, 2020, a regulatory simpli-
fication was published (RDC 356/2020) (Diário Oficial da 
União 2020h) that allowed significant changes in require-
ments for the manufacture, import, and purchase of PPE, 
medical equipment, and other medical devices that were 
identified as strategic by ANVISA. This resolution also 
allowed import of new and “not approved” products by 
ANVISA, such as PPE, pulmonary ventilators, circuits, 
connectors, respiratory valves, multi-parameter patient 
monitors, and other medical devices, when they are not 
available in the country; this was done as the products 
are approved in other IMDRF members countries by both 
public and private organizations and health services. The 
standard also authorizes the receipt of these items as 
donations, even if they are not approved by IMDRF coun-
tries. In these cases, the person in charge of imports must 
request prior authorization from ANVISA.

Fig. 1   Temporal relationship between the occurrence of early-stage pandemic data and the main regulatory simplification practices published in 
Brazil
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On March 31, 2020, ANVISA also released a techni-
cal note (Agência Nacional de Vigilância Sanitária 2020b) 
to clarify details on a policy related to the import and 
approval of parts and accessories of medical equipment 
and diagnostics, due to the dynamism of the import pro-
cesses. On April 15, 2020, it published a basic and simpli-
fied step-by-step guide for developing a pulmonary ventila-
tor, with the applicable technical standards and regulatory 
references. Subsequently, on April 20, 2020, ANVISA 
published a resolution (RDC 375/2020) (Diário Oficial da 
União 2020j) that simplified the procedure for conducting 
clinical trials of high-risk class products (changed from 
Investigational Medical Device Dossier (IMDD) for the 
notification regime). Clinical trials involving these prod-
ucts can be submitted in a clinical research notification 
form, defined as in the document RDC 10/2015, indicating 
that these products do not have to wait for prior approval, 
making the procedure similar to the low-risk class I and II 
products. Before the pandemic, risk class III and IV prod-
ucts had to go through prior agency analysis by sending 
the IMDD. Finally, on April 30, 2020, ANVISA author-
ized (RDC 378/2020) (Diário Oficial da União 2020k) the 
import of used medical equipment, previously approved 

as pulmonary ventilators, vital sign monitors, and infusion 
pumps, for exclusive ICU applications.

Figure  2 summarizes the workf low for medical 
devices approval in Brazil before (Fig.  2a) and dur-
ing the COVID-19 pandemic (Fig. 2b). This workflow 
shows the main activities in industrial plant facilities 
starting from inspection to final approval by ANVISA. 
Figure 2b highlights the workflow for medical devices 
intended for COVID-19 prevention, diagnosis, and treat-
ment after simplification of regulatory practices (fast 
track pathways). It is clear that many steps involved in 
the approval of medical devices intended for the market 
(Fig. 2a) are no longer necessary. For instance, to manu-
facturing PPE in Brazil or import it from other countries, 
it can be observed that prior authorization was no longer 
required. For high-risk medical devices, such as those 
used in ICU, requirement of GMP certification issued by 
ANVISA, product certification tests, and clinical trials 
for products with new technologies are no longer needed 
for local industrial plants. Furthermore, new and used 
ICU products can be imported, if previously approved 
in IMDRF member countries.

Fig. 2   Workflow for approval of medical devices in the Brazilian market: a before COVID-19 and b during the pandemic

769Research on Biomedical Engineering (2021) 37:765–772



1 3

Discussion

Before the COVID-19 pandemic, workflow approval for 
all medical devices included inspection of the company’s 
facilities, such as industrial plants, certification of design 
controls, manufacturing procedures, and quality systems, 
in addition to product validation and mandatory tests. 
Implementing the requirements mandated in this complex 
workflow was often slow and expensive. Most regulatory 
health agencies, regardless of country, routinely classify 
medical products by risk classes, with a higher number 
corresponding to a medical product which, in the event of 
a failure, may cause greater damage to users or patients.

A thorough analysis process for approval of a medi-
cal product is needed to guarantee efficacy and safety 
for patients and users and to ensure that the medical 
device perfectly meets the purposes for which it has been 
designed. Thus, rigor in inspections, documents, tests, and 
proof of effectiveness and safety studies, which must be 
submitted for approval, is directly linked to the risk clas-
sification of a product. The GGTPS of Brazil is responsi-
ble for receiving the documentation from companies and 
providing approval for introducing medical devices in the 
market. However, before medical devices receive market-
ing approval, there are several steps that involve inspec-
tion and approval at the municipality, state, and federal 
levels. On-site inspection of industrial plants aims to pro-
vide approval for the company’s facilities by municipality 
and state authorities (architectural project, fire brigade, 
environment, and sanitation departments). The company’s 
facilities must also be approved by ANVISA’s directory, 
Companies Permits Coordination (COAFE), which is 
responsible for publishing the operational authorization 
based on reports issued by the SNVS authorities.

Next, companies need GMP certification, which is 
overly complex and involves the establishment of vari-
ous specifications for design, manufacture, packaging, 
labeling, storage, installation, and servicing of devices 
intended for human use. Finally, medical devices are sub-
jected to validation tests. Some of them need mandatory 
certification issued by the National Institute of Metrology 
(INMETRO), whereas others with new technologies must 
undergo clinical trials.

The COVID-19 pandemic has presented numerous 
challenges to the Brazilian regulatory authority, which 
has continually simplified various regulatory practices 
for medical product approval, as the growing number of 
deaths and confirmed COVID-19 cases have reduced the 
availability of medical equipment and PPE.

Figure 1 clearly shows that Brazil has adopted greater 
flexibility with the increase in the number of people 
infected with COVID-19. During the first four months of 

the pandemic, ANVISA had published simplified proce-
dures related to medical devices. All regulatory simplifi-
cation measures undertaken owing to the emergency have 
an expiration date. However, it is worth examining if the 
effectiveness and safety of the products have been fully 
guaranteed.

Similarly, some health regulatory authorities, who are 
IMDRF members, have published regulatory simplification 
practices for the approval of medical devices during the 
COVID-19 pandemic, which are highlighted as follows. On 
March 18, 2020, the Minister of Health (Canada) said that 
Canada was accelerating import, sale, and review of medi-
cal devices, including ventilators (Government of Canada 
2020). The US Food and Drug Administration (USA) deter-
mined, on March 30, 2020, that if the components of PPE 
kits, such as gloves, masks, and lab coats, are unavailable, 
they could be improvised (US Food and Drug Administra-
tion 2020). On April 1, 2020, the Health Sciences Authority 
(Singapore) authorized the use of anesthesia machines and 
positive airway pressure devices as emergency ventilators 
without prior approval (Health Sciences Authority 2020). 
On April 8, 2020, the Therapeutic Goods Administration 
(Australia) published minimum technical requirements for 
ventilator use (Therapeutic Goods Administration 2020). 
Other health regulatory authorities also published simplifi-
cation measures during the pandemic period. For instance, 
on April 17, 2020, the Health and Safety Executive (UK) 
approved reuse of PPE (Public Health England 2020). How-
ever, such comparisons between regulatory actions taken 
by agencies should not be made directly, as they depend 
on heterogeneous factors such as number of inhabitants, 
population density, supply chain, and pre-existing stock of 
medical devices.

Health authorities of some countries relaxed the require-
ments for approval of medical devices due to growing 
demand and need. On the one hand, there were countries 
with a lower incidence of contamination by COVID-19 and 
a greater availability of ICU beds, PPE kits, healthcare pro-
fessionals, and supplies; subsequently, these countries could 
postpone or may not have to employ regulatory flexibility 
for medical devices approval. On the other hand, countries 
with a high incidence of contamination and low availability 
of resources have been trying to use alternatives, for exam-
ple, employing the idle productive capacity available in 
the maintenance and manufacture of medical devices, such 
as respiratory ventilators, other ICU equipment, and PPE. 
Brazil has been using human resources and infrastructure 
from universities, technical schools, research centers, and 
companies from different sectors for the maintenance and 
manufacture of PPE and medical equipment parts and acces-
sories, especially ventilators.

During the pandemic, the responsibility of product vali-
dation rests with the clinical engineering department of the 
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health institution or the company supplying the equipment. 
The approval process is more critical in manufacturing; thus, 
the easiest and safest way to meet the demand for medi-
cal devices could be the following: industries that received 
approval for medical devices from the regulatory authority 
should consider outsourcing parts (components) of the pro-
duction process from companies in other sectors. However, 
in partnership with research centers and universities, inno-
vative makers, hobbyists (Armani 2020), and several other 
companies worldwide have been developing alternative PPE 
kits and medical equipment parts through accelerated pro-
duction (Longhitano 2020; Longhitano and Silva 2021b; 
Longhitano et al. 2021b) and at a low cost; for instance, F1 
Mercedes, in partnership with engineers and clinicians at 
University College London, developed a continuous positive 
airway pressure (CPAP) device that is being successfully 
tested on COVID-19 patients undergoing treatment before 
invasive mechanical ventilation (Mahase 2020). Neverthe-
less, many of these measures can void the various warranty 
and technical assistance contracts and potentially become 
judicial actions in the future; however, the best way to deal 
with this situation remains to be defined.

Conclusion

The COVID-19 pandemic has caused extensive regulatory 
changes in Brazil, which will likely be in force for months 
or even years. However, the challenges that must be over-
come during this pandemic or others that can potentially 
occur in the future raise the question of how governments, 
with their respective regulatory authorities, productive sup-
ply chains, innovative makers and hobbyists, and Industry 
4.0 components, will guarantee the availability of healthcare 
professionals, field hospitals, ICU beds, medical equipment, 
and PPE, in a swifter and more flexible way in the future, 
while still meeting all the requirements for quality, safety, 
and effectiveness, going beyond the purpose for which they 
have been designed.
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