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aBstRact
objective: To evaluate the process of implementing a quality 
management system in a basic research laboratory of a public 
institution, particularly considering the feasibility and impacts of 
this improvement. methods: This was a prospective and qualitative 
study. We employed the norm “NIT DICLA 035 – Princípios das 
Boas Práticas de Laboratório (BPL)” and auxiliary documents 
of Organisation for Economic Co-operation and Development to 
complement the planning and implementation of a Quality System, 
in a basic research laboratory. In parallel, we used the PDCA tool 
to define the goals of each phase of the implementation process. 
Results: This study enabled the laboratory to comply with the NIT 
DICLA 035 norm and to implement this norm during execution of a 
research study. Accordingly, documents were prepared and routines 
were established such as the registration of non-conformities, 
traceability of research data and equipment calibration. conclusion: 
The implementation of a quality system, the setting of a laboratory 
focused on basic research is feasible once certain structural changes 
are made. Importantly, impacts were noticed during the process, which 
could be related to several improvements in the laboratory routine.

Keywords: Laboratories/standards; Basic research; Quality management; 
Certification/standards 

ResUmo 
objetivo: Avaliar o processo de implantação de um sistema de qualidade 
em um laboratório de pesquisa básica, avaliando a viabilidade e 
os impactos dessa melhoria. métodos: Tratou-se de um estudo 
qualitativo prospectivo. Utilizou-se a norma NIT DICLA 035 – 

Princípios das Boas Práticas de Laboratório (BPL) e documentos 
da Organisation for Economic Co-operation and Development para 
complementar o planejamento e a implantação de um Sistema de 
Gestão da Qualidade, em um laboratório de pesquisa básica. Em 
paralelo, utilizou-se a ferramenta PDCA para definir os objetivos de 
cada etapa de implantação do sistema de qualidade. Resultados: 
Este trabalho possibilitou ao laboratório atender requisitos solicitados 
pela norma NT DICLA 035 e implementá-los durante a execução de 
um projeto, dentre eles a elaboração de documentos, bem como 
estabelecer rotinas importantes para o andamento do mesmo, como 
a identificação de não conformidades, rastreabilidade de dados e 
calibração de equipamentos. conclusão: A implantação do Sistema 
da Qualidade BPL, nesse cenário, é viável, gerando impactos positivos 
na rotina do laboratório.

descritores: Laboratórios/normas; Pesquisa básica; Gestão de qualidade; 
Certificação/normas

intRodUction
The management of research activities, from a strategic 
perspective, may add value to the organization because 
it results in generation of knowledge, transfer of results 
to society, research funding, and reduced operating 
costs(1).

Implementing a Quality Management System requires 
planning, document preparation, human resource training 
in the accreditation process, and internal audits, in order 
to evaluate quality based on established policies and 
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goals. In addition, process organization and flexibility 
are required during the implementation to enable 
continuous evaluation and improvement of products 
and/or processes(2). 

For a system to be functional it has to be open 
and dynamic, and to have its complexity measured 
by the diversity of products and services offered, the 
number of people involved, the number of processes 
to be managed, the indicators and documents 
employed to measure and standardize processes(3). 
The implementation of a quality management system, 
albeit time consuming and expensive, brings numerous 
advantages to the organization, both internally and 
externally, such as improved image of the company 
before its clients(2). Furthermore, it offers advantages to 
managers, staff and clients, such as standardization and 
better control of processes, improved ability to detect 
and correct mistakes, and greater analytical reliability, 
respectively(4). 

According to the International Organization for 
Standardization (ISO) 9001:2008(5), the Plan-Do-Check-
Act (PDCA) tool may be useful in the implementation 
of a Quality Management System. This tool is employed 
in project management and improvement because it 
allows for identification of project objectives, goals and 
method (plan), training of the personnel involved and 
implementation of the plan (do), analysis of the results, 
comparing them against the proposed objectives and 
goals (check), improving methods, objectives and goals 
to optimize the project based on the defined objective 
(act)(3). 

In Brazil, Good Laboratory Practices (GLP) guidelines 
are described in the NIT DICLA 035 norm, which 
defines the GLP as a “quality control system that 
includes the organizational process and the conditions 
in which non-clinical health studies, as well as 
environmental safety studies are planned, developed, 
monitored, recorded, archived and reported”(6). GLP 
requirements refer to adequate planning, good 
performance of quality control procedures, accurate 
documentation of all observations, adequate monitoring 
of activities and thorough archiving of all raw data, 
in order to eliminate errors(7). GLP guidelines must 
be applied to safety assessment assays of all non- 
clinical tests of pharmaceutical products, pesticides, 
cosmetics, veterinary drugs, food additives and industrial  
chemicals.

It is important to note that the implementation 
of the NIT DICLA 035(6) does not characterize the 
certification of the laboratory, but its accreditation to 
perform a specific activity. The accreditation process 

is voluntary and represents a formal acknowledgement 
that a laboratory or organization is capable to 
develop specific activities according to pre-established 
requirements. In Brazil, accreditation is granted by the 
Instituto Nacional de Metrologia, Qualidade e Tecnologia 
- INMETRO [National Institute of Metrology, Quality 
and Technology]. The certification process, on the other 
hand, denotes “a procedure that aims to provide an 
adequate degree of confidence in a certain product by 
means of compliance with requirements established by 
technical norms or guidelines”(6)

. 
GLP implementation involves two critical aspects 

that must be considered: firstly, it consists of guidelines 
that require interpretation during execution, and not 
of rules (which are found in other norms); secondly, 
these guidelines demand continuous improvement and 
advancement of technical and scientific knowledge, in 
order to ensure quality(8). The present study evaluated 
the feasibility of implementing a Quality Management 
System in a basic research project, conducted in a 
laboratory of a public research and development 
organization. 

oBJectiVe
To evaluate the process of implementation of a Quality 
Management System in a basic research laboratory 
of a public institution and to verify its feasibility; to 
describe the impacts of the implementation process 
according to specific indicators; and to analyze the 
researcher’s perception of the Quality Management 
System. 

metHods
study type
This is a prospective qualitative study, executed within a 
public research and development institution, which aimed 
to evaluate the feasibility and impact of the implementation 
process. The Laboratory of Immunoparasitology (LIP) 
studies the immunopathogenesis of leishmaniasis, an 
insect vector-borne infectious disease. The LIP is located 
within the Centro de Pesquisa Gonçalo Muniz - CPqGM 
[Research Center Gonçalo Muniz)], which is one of 
the regional branches of the Fundação Oswaldo Cruz – 
FIOCRUZ [Oswalvo Cruz Foundation], an affiliate of 
the Ministry of Health. 

selection of applicable norms
Given that there are no norms designed exclusively 
for Research Laboratories, the NIT DICLA 035(6) – 
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GLP principles, was selected because it fulfilled pre-
established criteria. Recommendations about GLP(9) 
principles created by the Organization for Economic 
Co-operation and Development (OECD) were also 
used as complementary documents. 

Phases of the implementation system
The PDCA tool was used(3). The project was developed 
between January and December 2010 and divided into 
phases, as described below. 

During the first phase (Planning), which took 
place in January 2010, laboratory policies, objectives 
and schedules were developed. Also during this 
phase a project was selected and designed according 
to the NIT DICLA 035(6), which determines that its 
criteria be applied to pre-planned studies. The project 
“Investigation of the prevalence of leishmaniasis in 
asymptomatic blood donors in the city of Salvador” 
was selected because of its importance to public 
health and ease of execution, especially regarding 
assays. Indicators for evaluating the impact of the 
implementation of a Quality Management System 
were also defined (Table 1).

table 1. Indicators used to evaluate the impact of the implementation of a Quality 
Management System 

Process activity indicator Before after

GLP 
management 
process 

Meeting with the 
study director 

Number of minutes 
kept from meetings 
between the study 
director and the 
team regarding the 
Quality Management 
System and project 
development 

NR 0

Quality 
management

Identification 
and correction of 
non-conformities 

Number of non-
conformities  
recorded

NR 0

Equipment 
management

Calibration Number of calibrated 
equipments employed 
in studies

R 3/14 = 21%

Document 
management

Document 
control

Number of operating 
procedures described 
during analysis 
performance and 
required by the NIT 
DICLA 035 and  
related norms 

R 19/19 = 100%

GLP: Good Laboratory Practices; NR: not recorded; R: recorded. 

The second phase (Implementation/Execution), 
between February and September, involved training 

of the study team members, adapting the laboratory 
to comply with NIT DICLA 035(6) requirements, 
and preparing, reviewing and approving of necessary 
documents. The selected project, namely “Investigation 
of the prevalence of leishmaniasis in asymptomatic 
blood donors in the city of Salvador”, was executed 
during this time period. 

During the third phase (Evaluation), extending from 
October to December, data were collected regarding 
compliance to the norms and team member’s perception 
of the Quality System. Obstacles encountered by team 
members were also recorded. In order to evaluate 
team member perception of the Quality System, a 
questionnaire was administered to 20 people (10 
researchers and 10 students). All team members were 
instructed about the nature of the investigation and 
signed an inform consent form. This project was 
approved by the local Research Ethics Committee, 
protocol number 237/2010.

The last phase proposed by the PDCA tool 
(Improvement) will be developed during future studies, 
based on the results of the present study. 

ResUlts
The Planning phase was created by the project team 
members and approved by the laboratory heads.  
The NIT DICLA 043(10) – GLP principles applied 
to project management across multiple sites (Multi-
Site)” was added to the study design because 
sample collection occurred at a different institution. 
Indicators were analyzed after project conclusion 
(Table 1). The results show that there were no minutes 
recorded for meetings between the study director 
and the project team during the period in which 
NIT DICLA 035(6) was implemented. Albeit non 
conformities were recorded, there was no movement 
towards correcting these. Furthermore, the institution 
remains without an equipment management policy in 
regards to equipment calibration and preventative 
maintenance. Document preparation was the only 
guideline requirement that was fulfilled. Accordingly, 
documents were prepared and utilized during project 
execution. 

During the second phase (Implementation/Execution) 
project team members were trained and the laboratory 
adapted to comply with NIT DICLA 035 requirements. 
Information gathered during this diagnostic assessment 
enabled the identification of the main areas of 
improvement in the laboratory (Table 2).
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table 2. Diagnostic assessment of laboratory compliance to the Good Laboratory 
Practice guidelines and requirements

Requirements Before  
implementation (%)

after
implementation (%)

Personnel 40 60

Work environment/facilities 20 60

 Raw data control 20 20

Equipment, materials and reagents 20 80

Management System 20 80

Document control zero 80

Acquisition 20 40

Record Keeping 20 80

Among the eight requirements evaluated only 
“Management System” and “Acquisition are not 
dictated by the NIT DICLA 035(6). Nonetheless 
these requirements were maintained because of their 
important role in Quality Management. The diagnostic 
assessment performed before the implementation 
showed that compliance for all requirements was 
below 50%. The lowest compliance was observed 
for “Document Control”, which showed the greatest 
improvement reaching 80% compliance after 
implementation. No changes were noted for “Raw 
Data” even after the implementation process. All 
necessary documents were prepared according to a 
standard, hierarchical template (Chart 1).

chart 1. Standardized model for study documents – based on ISO 17025:2005(11)

level type abbreviation Function

1 Laboratory 
Quality 
Handbook

QH Describes the laboratory management 
strategy; Instructions mandatory. At this 
level, it details “laboratory procedures to 
ensure the quality of its research projects 
and services” 

2 Standard 
Operating 
Procedures 

SOP Describes the methods and tactics 
employed to ensure the advancement of its 
research projects and operating processes, 
“how does the organization plans to achieve 
its goals regarding quality ”

3 Records R To authenticate the activities of the 
laboratory; it is the objective proof that the 
laboratory has an effective quality system 

The research project was executed according to the 
study design and within the framework of the selected 
guidelines; by the end of the study, a final report was 
prepared following recommendations set forth by the 
NIT DICLA 035(6). 

During the Evaluation phase data were collected 
regarding compliance to the guidelines, team member’s  
perception of the Quality System, and obstacles 

encountered by team members during the implementation. 
In order to evaluate team member perception of the 
Quality System, a questionnaire was administered to 
20 people (10 researchers and 10 students). The best 
compliance rate was noted for “Document Control”, at 
100% compliance (Figure 1), with the lowest compliance 
noted for “Raw Data Control”, which proved to be the 
main improvement point. Ours results demonstrate that, 
albeit the implementation process was not completed, 
positive changes have occurred. For example, operating 
procedures were prepared, equipments were calibrated, 
and equipment usage records implemented. This set of 
measures ensures traceability of equipment usage and 
prevents misusage. Reagent controls also improved 
significantly after implementation of a more rigorous 
monitoring system, as well as proper identification, 
labeling and storage. A non-conformity form was 
implemented to enable systematic annotation of both 
the problems identified and the corrective measures 
adopted in each case. 

The survey used to evaluate the team’s perception 
of the quality system showed that there is a clear 
understanding of the definition of Quality. Record 
keeping in the correct format, execution of experiments 
following SOPs and equipment calibration and 
maintenance were pointed as ways to ensure Quality. 
Among all of those who answered the questionnaire, 
50% confirmed having used quality control tools 
for some time, starting before joining the CpqGM, 
while the other half stated starting to use such tools 
after joining the organization. Additionally, 75% 
agreed that a Quality System is important to ensure 
that the project progresses regularly, and that results 
are achieved. We also found that 91% of the people 
who were interviewed had never have their work or 
publications halted due to lack of a Quality System, 

Figure 1. Results of the assessment of laboratory compliance to the Good 
Laboratory Practice requirements
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which indicates that this is still an incipient theme 
in laboratories. When asked if they knew how a 
Quality System is implemented, 66% admitted to 
not having knowledge of the process. Lastly, 75% of 
the interviewees who answered the questionnaire 
demonstrated interest in learning more about Quality, 
either through training sessions or lectures. These data 
show that both researchers and students had sufficient 
knowledge about the theme and that they recognized 
the importance of this Quality System process  
(Tables 3 and 4). 

table 3. Answers to the questionnaire applied to researchers and students to eva-
luate their perception of Quality Systems 

Questions answers %

How long have you 
used Quality tools 
during your research 
career?

For some time, previous to joining CPqGM 50

I started using Quality tools after joining CPqGM 50

How important is a 
Quality System for 
your research work? 

It is important, but I do not know how to implement 
one

25

It is very important for the progress of my the research 
project and for achieving results

75

CpqGM: Centro de Pesquisa Gonçalo Muniz

table 4. Answers to the questionnaire applied to researchers and students to eva-
luate their perception of Quality Systems 

Questions Yes (%) no (%)

Have you ever been unable to perform research or publish due 
to lack of a Quality System?

9 91

Are you familiar with the implementation process of a QS? 34 66

Are you willing to participate in a course/lecture/training session 
about Quality?

75 25

QS: Quality System

The third and final phase of Evaluation, which 
consisted in recording the difficulties met by the team 
during the Planning and Execution phases of the GLP 
system implementation, showed that the main obstacles 
consisted of the paucity of information about the theme, 
and the fact that there are no guidelines specifically 
tailored for research laboratories, which created the 
need to adapt the NIT DICLA 035(6) to the selected 
project. 

discUssion
The implementation of a Quality Management System, 
regardless of the setting, implies dedication, availability 
and effort on the part of everyone involved in the process. 

In basic research this process remains infrequent. 
In parallel, research funding organizations in Brazil 
have yet to demand proof of competency from the 
research laboratories, or fulfillment of quality control 
requirements. However, in the United States and in 
European and Asian countries, financing is contingent 
upon such evidence(12). 

It is important to note that this work is the result 
of an innovative proposal within the scope of science 
and technology management, with the implementation 
of a quality system in a basic research laboratory in 
the health sciences. According to Nehme(13), the mere 
choice of this theme is the result of a search for improved 
products, processes and management practices, and for 
excellence in organizations. 

However this innovative movement occasionally 
meets resistance and difficulties. Early in the process, 
during the selection of the guidelines to be used, as well 
as during its implementation, we recognized the scarcity 
of literature on the subject in Brazil. Other groups 
alluded to such scarcity and also encountered resistance 
towards implementation of a Quality Management 
System within the laboratories(14). There are reports 
which discuss the limitations imposed by the majority 
of guidelines, which are not tailored for research, and 
the need for increased flexibility when employing the 
existing norms(9). 

A very positive outcome of this work was the 
implementation of the traceability of data to all projects 
developed in the laboratory. Another important positive 
impact is that the laboratory is currently able to initiate 
a process since the staff is now capable of distinguishing 
between its essential and superfluous aspects. 

Felicio(15), in a similar investigation, reported 
encountering several obstacles: lack of a management 
culture, which transpired in people stalling in the concept 
of quality with a focus on inspection; lack of direction 
from the top management; and the nomenclature 
difficulty, since the people involved generally did not 
comprehend that the word “product”, defined within 
guidelines, may also refer to services (which is the case 
for the Research and Development Center), among 
others.

In the present investigation the most important 
difficulty encountered was the lack of models or 
templates to be followed, for example, during the 
elaboration of the study design. Because research 
results and observations cannot be previously defined or 
predicted with precision, and can diverge significantly 
from initially expected outcomes, it is important to 
adopt flexible guidelines, and this also presented a 
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problem. It is also important to emphasize the fact that 
this project was developed within a public institution, 
which follows an established routine and its own set 
of rules, among them are purchase bidding processes, 
approval through a chain of command, and routine 
internal audits performed by a trained team. All of 
these controls and inspections may contribute to the 
continuous improvement of ongoing processes. 

Regarding the research processes adopted within the 
CPqGM, the NIT DICLA 035(6) may be satisfactory and 
applicable if its guidelines and those of complementary 
set of norms are adapted to a research routine. However, 
it is still of utmost importance that a set of customized 
norms be created for research settings as to allow for 
the flexibility and originality essential for research and 
development activities. Researchers also need training 
on how to adapt the existing Quality Management 
norms to non-routine, original experiments. 

Another great challenge is convincing the 
researchers, through training sessions, that a process 
such as this has many benefits. Establishing a Quality 
Management System in research and development, or in 
any other setting, is only possible if all of those involved 
believe in its advantages. Felicio(15) described that 
only 70% of the researchers (both PhD and Masters) 
interviewed believed that implementing a Quality 
Management System would result in bureaucracy and 
unnecessary paperwork instead of adding value to 
research. This observation points towards the need 
for further clarification of the concepts and training 
directed to his public. 

Importantly, the general quality management 
concepts are not novel among scientists(16). What 
may be new is the possibility of integrating the 
quality intrinsic to research experiments to the 
controls dictated by a Quality Management System, 
aiming towards truly solid work. Finally, it is also 
important to emphasize that the GLP practices 
are guidelines, and not rules, with the objective of 
ensuring the quality and validity of data generated in 
assays. Above all, the main goal of such system is to 
facilitate the acceptance of the data both nationally 
and internationally. Nonetheless the responsible 
authorities must evaluate the intrinsic need for 
interpretation during implementation(8). Besides, this 
is a dynamic system which requires continuous 
technical, scientific and operational improvements. 
Learning this concept is likely the main advantage of 
this work since there are many obstacles and possible 
interpretations that should be considered during the 
implementation of a GLP system. Therefore, the 

implementation of a GLP Quality System in a basic 
research laboratory is feasible, both economically 
and structurally, but is contingent upon training 
the existing human resources or incorporating new 
personnel. 

conclUsion
We conclude that the implementation of a GLP Quality 
System in the Laboratory of Immunoparasitology (LIP, 
FIOCRUZ – Bahia) is feasible, both economically and 
structurally, but is contingent upon training the existing 
human resources or incorporating new personnel. 
Furthermore, we found that the implementation 
process had a positive impact on the project and on the 
research team. 
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