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Summary
Currently, equipment maintenance is not just about recovering damaged equipment, but rather a management 
system that greatly contributes to ensuring safety in care processes within healthcare institutions. An effective 
management system is possible as long as all possible parameters to guide this management system are 
outlined very clearly and concisely. Therefore, this work presents all the development for the effective 
systematization of the management of medical equipment in a group of philanthropic hospitals based on the 
accreditations JCI (2016), QMENTUM (2016), the RDC 02 of 2010 3 20 of 2012, as well as the series of Brazilian 
standards ABNT NBR IEC 60601. This work presents sample data from the management systematization work 
with their respective particularities, classifications, requirements and periodicities in order to allow the patient 
safety required in care processes to be guaranteed through active participation in the management of medical 
devices and equipment.
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Abstract
Currently the maintenance of equipment is not only taking care of recovering damaged equipment, but rather a 
management system that contributes greatly to ensuring safety in care processes within health institutions. An effective 
management system is possible provided that all possible parameters to guide this management system are delineated 
very clearly. Thus, this work presents all the development for the effective systematization of the management of medical 
equipment of a group of philanthropic hospitals based on the accreditations JCI (2016), QMENTUM (2016), RDC 02 of 2010 3 
20 of 2012, as well as the series of Brazilian standards ABNT NBR IEC 60601. This paper presents the sample data of the 
management systematization work with its respective particularities, classifications, requirements, and periodicities to allow 
the patient safety required in care processes to be guaranteed through the active participation in the management of 
medical devices and equipment.
Keywords:Equipment management; JCI, QMENTUM, ABNT IEC 60601.

1. Introduction

According to Calil and Teixeira (1998), the complexity in managing medical devices and equipment, 
aiming to optimize use and reduce costs, needs to be supported by information that is not always easily 
available in the hospital.

Management encompasses planning that begins with technology acquisition planning, extending to eventual 
obsolescence and replacement, through installation, acceptance, use, user training, repairs and preventive 
maintenance, control of service contracts and maintenance by third parties. , risk reduction, investigation

of incidents, and cost management (BRONZINO, 1992).
Given the evolution of biomedical technologies, efficient and safe management of biomedical devices 

and equipment is increasingly necessary so that it is possible to address the risks and dangers related to the 
application of these technologies globally and individually, in order to produce customized management. with a view 
to ensuring patient safety.

Currently, hospitals have invested a lot in accreditation seals that consolidate their brands in the market,
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accreditations for which the maintenance of medical technology management systems is an essential 
requirement to guarantee quality service that ensures customer satisfaction as well as results that add 
value and security to the service provided by these institutions (ANAHP, 2018).

Hospital accreditation criteria such as the Joint Commission International and Accreditation Canada 
encompass several factors related to the management of medical devices and equipment. These criteria aim to 
ensure that procedures and exams are carried out safely, as well as, if any damaging event occurs damage, that such 
damage can be mitigated (JCI, 2016, QMENTUM, 2016).

This approach evolved in Brazil with the development and implementation of standards that range from the 

production process to the disposal of equipment after it is obsolete, with these regulations coming from various sources, 

from manufacturers' associations such as the Brazilian Association of the Industry of Medical and Dental Articles and 

Equipment , Hospitals and Laboratories (ABIMO), including government regulatory bodies such as the National Health 

Surveillance Agency (ANVISA) and the Ministry of Health (MS) as well as the body responsible for technical standardization in 

Brazil, the Brazilian Association of Technical Standards ( ABNT).

The patient safety movement requires active participation in risk management as well as in 
hospital safety programs, which in turn encompass complex interactions of devices, facilities, users and 
the environment with the patient as the focal point, thus requiring a systemic approach. to ensure that 
medical devices are safe for use (DYRO, 2004).

The Association for the Advancement of Medical Instrumentation and representatives from the FDA's 
Center for Devices and Radiological Health work on the view that medical technology is an integral component 
of the health care delivery system and efforts to improve safety are necessary. of the patient and the quality of 
healthcare provision, taking into account the ubiquity of medical technology as well as its relevance in the care 
provided in healthcare establishments (AAMI, 2000; CDRH, 2000; Hyman, 1995).

Due to the evolution of such technologies, standards and legislation were created in Brazil that define the 

parameterization of services and Clinical Engineering in the management of technologies, devices and medical equipment, 

with some forms of parameterization existing (SANTOS, 2015).

Considering the need to ensure patient safety in accordance with the requirements of hospital accreditation 

systems JCI and QMENTUM, RDC 02 of 2010, RDC 20 of 2012 and the set of ABNT IEC 60601 standards, the objective of this 

work has as its focal point the creation of an effective management program for medical devices and equipment that meets 

these accreditations and standards. To achieve the defined objective, this work is based on these precepts with the creation 

of basic parameters applied to all types of equipment such as the management standard for medical devices and 

equipment so that this program can be scaled and implemented in stages in order to allow continuous improvement in this 

management system.

2 Materials and methods

For the realizationof thisIn this work, a quantitative-qualitative study of the existing technology park in a 
group of three philanthropic hospitals in the city of São Paulo-SP was adopted, which are classified respectively as 
special-sized hospital, large-sized hospital and medium-sized hospital respectively. This study was developed during 
the first half of 2018. To this end,they werefollowing the premises of JCI and QMENTUM accreditations,

as well as RDC 02 of 2010, RDC 20 of 2012 and the series ofNBRIEC 60601 with carrying out an inventory
criteria involving all the characteristics of all medical devices and equipment that were installed 
operational or not in the covered institutionsin thissearch.

From this inventory, the classification parameterization was carried out by operating principle and
risk similarities, and the equipment families were then defined, which made it possible to outline what the preventive and 

corrective maintenance processes would be, as well as other inspection processes and other controlled actions with their 

respective frequency, based on the ABNT IEC 60601 series of standards, manufacturer recommendations and inter-

laboratory comparisons for those equipment whose standards and parameters (JCI, 2016; QMENTUM,2016;
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SANTOS, 2015).
After this stage, the intersections of the accreditation processes were verified,RDCs02 of 2010 and 20 of 2012 and 

ABNT IEC 60601 standards to outline the management program, what would be the steps to be implemented and what 

would be the predecessors for the next steps so that the implementation could take place effectively, contributing to the 

result and objectives of the institutions involved in this study.

3 Results and Discussion

After surveying the technology park of the three units, registration and identification of all owned and non-owned 

equipment, as well as functional and non-functional equipment, were carried out, with obsolete equipment or equipment 

whose technical reactivation exceeded 30% being excluded from this inventory record. of its value for equipment of any 

class of equipment.

After completing the inventory as provided for by RDCs 2 of 2010 and 20 of 2012, as well as the 
recommendations of JCI (2016) and QMENTUM (2016), 8,068 pieces of equipment were quantified, as shown in 
figures 3A and 3B.

Of the 8,068 pieces of equipment collected in the inventory, the initial classification was made into diagnostic, 

therapy and life support equipment, subsequently classified into families and the relevant eligibility criteria for each type of 

controlled maintenance and respective frequency of application were defined based on the series of standards ABNT IEC 

60601 and manufacturers' recommendations.

After classifying and subclassifying medical devices and equipment, all controlled maintenance actions were 
defined in accordance with the management premises of the JCI and QMENTUM international accreditation systems 
and ABNT IEC 60601 standards, seeking evidence on the effective implementation of processes as well. as possibilities 
for improvement.

Each type of controlled maintenance action that was defined for application was based on criticality,
application and impact risk, as well as highlighting the types of necessary maintenance applied to each type of equipment, and 

their respective frequency according to their classification, fully meeting the assumptions of the manufacturers from which the 

management standard by description, function and frequency originated.

Figure 1 presents the classification of the function that guided the controlled maintenance activities for 
each equipment based on RDC 02 of 2010.

Figure 1 – Function classification of equipment.
Figure 2 presents the risk classification of each equipment that is inherent to its function and application
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4 Figure 3 A – Synthetic inventory of medical devices and equipment Part I
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5 Figure 3 B – Synthetic inventory of medical devices and equipment Part II

Through this classification, it was possible to create a controlled maintenance schedule, and from this
calendar, define which controlled maintenance actions would be carried out by third parties, thus allowing specialized 

maintenance contracts to be carried out so that it would be possible to service the entire range of medical devices and 

equipment.
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Figures 5 A, 5 B, 5 C, 5 D, 5 E, 5 F and 5 G respectively list the types of equipment that were recorded in 
the summarized inventory presented previously, classifying the periodicities of each type of controlled 
maintenance required applied to each type of equipment for each defined function.

To facilitate the assembly of the controlled maintenance calendar, an acronym was developed in which the

respective letters represent the maintenance or set of controlled maintenance that applies to each piece of 
equipment. Figure 4 shows the acronym created for inclusion in the controlled maintenance schedule.

Figure 4 – Controlled maintenance acronym

Each acronym formed by a set of letters refers to the necessary maintenance according to the classification, 
definition of RDC 02 of 2010 and the set of ABNT IEC 60601 standards that adapt the frequency and eligibility of each 
class of classified equipment.
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Figure 5 A – Classification of description, function and maintenance frequency
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Figure 5 B – Classification of description, function and maintenance frequency.
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Figure 5 C – Classification of description, function and maintenance frequency.
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Figure 5 D – Classification of description, function and maintenance frequency.
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Figure 5 E – Classification of description, function and maintenance frequency.
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Figure 5 F – Classification of description, function and maintenance frequency.

Figure 5 G – Classification of description, function and maintenance frequency.

Once all the necessary classifications were finalized to define the maintenance calendar, individual maintenance 

schedules were then launched for each piece of equipment, where traceability is given by its number.

mere registration. Traceability is a requirement of RDC 02 of 2010 as well as a premise of the JCI (2016) and 
QMENTUM (2016) certifications, as well as one of the basic parameters of the NBR IEC 60601 set.

Figure 6 A illustrates how the registration that particularizes and identifies each of the medical devices was carried out.

dicos with the assignment of a numerical registration number, its respective description, brand, model, series and the 

sector to which it belongs and is used. This entire set of information allows for easy traceability, location, identification and 

particularization according to certification and security premises to enable the management process to be effective.
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Figure 6 – Individualized registration of medical devices and equipment in the inventory

As previously described, an annual controlled maintenance schedule was developed in order to meet the 
particularities of each family and class of equipment and this calendar was disseminated to the areas that own the 
respective equipment to promote what is called shared management in accordance with the certification 
requirements. JCI (2016) and Quementum (2016) such action facilitates the consolidation of the management concept 
as well as strengthens the patient safety culture. In this sense, figures 7 A and 7 B illustrate how controlled 
maintenance is entered into the annual schedule, making it a visual tool that facilitates management through 
recording.
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Figure 7 A – Controlled maintenance schedule 1st semester
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Figure 7 A – Controlled maintenance schedule 2nd semester
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All controlled maintenance actions, in addition to the manufacturers' recommendations, were based on the

set of ABNT IEC 60601 standards, as shown in figure 8, which define the security principles for medical 
equipment and devices in order to parameterize the general, collateral, particular and performance 
security requirements (INMETRO, 2016).

Figure 8 -ABNT IEC standards for electrical medical equipment

Given the particularities related to patient safety that are outlined by the JCI and QMENTUM accreditation 
systems, as well as the growing development of laws, standards and regulations that cover equipment management, 
this study was developed to improve the patient equipment management system. so that it was consolidated in the 
set of relevant laws and Brazilian standards ABNT IEC 60601, as an improvement to what was already practiced, but 
was not being effective due to the lack of appropriate tools.

Conclusion

The nature of health business highlights complexities and dichotomies such as how much it costs vs. how much a 

life is worth, however this appreciation has been increasingly influenced by security aspects as well as challenges such as 

“the social work of health care in parallel with sustainability of business''.

The implementation of the management program based on hospital accreditation systems and laws and standards that regulate 

this management section in the hospital sector made it possible to demonstrate greater effectiveness for the hospital network that was the 

subject of this study.

The gain from this effectiveness was the demonstration of the need for control that goes beyond 
spreadsheets with manual entries, which led senior management to make a commitment to implementing an 
ERP system for equipment management so that new gains can be made.
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