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ABSTRACT
Objective: to construct collectively with nursing professionals bundle for best 
practices of cold chain maintenance of immunobiological agents conservation at the 
local level. Method: a qualitative research of convergent care type. Bundle construction 
was guided by the Evidence-Based Practice criterion. Data collection was carried out 
from October to December 2016, through five workshops, with the participation of 
21 professionals from 7 vaccination rooms of a municipality of Minas Gerais State. 
The framework developed by Morse and Field was adopted for data analysis. Results: 
through bundle, care is taken regarding refrigeration equipment temperature 
monitoring, contingency plan performance, recyclable ice coil setting and chamber use 
as refrigeration equipment. Final considerations: the chosen interventions began to 
guide the practice and promote a care based on safety and quality.
Descriptors: Evidence-Based Nursing; Immunization; Vaccines; Refrigeration; Nursing 
Care.

RESUMO
Objetivo: construir coletivamente, com profissionais de enfermagem, bundle para 
boas práticas de manutenção da cadeia de frio de conservação de imunobiológicos 
em nível local. Método: pesquisa qualitativa do tipo convergente assistencial. A 
construção do bundle foi norteada pelos critérios da Prática Baseada em Evidências. 
A coleta de dados foi realizada no período de outubro a dezembro de 2016, por meio 
de cinco oficinas, com a participação de 21 profissionais de 7 salas de vacinação de 
um município de Minas Gerais. Para análise dos dados, adotou-se o referencial de 
Morse e Field. Resultados: por meio do bundle, contemplam-se cuidados relativos ao 
monitoramento da temperatura do equipamento de refrigeração, execução do plano 
de contingência, ambientação da bobina de gelo reciclável e o uso da câmara como 
equipamento de refrigeração. Considerações finais: as intervenções eleitas passaram 
a nortear a prática e promover um cuidado pautado na segurança e qualidade.
Descritores: Enfermagem Baseada em Evidências; Imunização; Vacinas; Refrigeração; 
Cuidados de Enfermagem.

RESUMEN
Objectivo: construir colectivamente, con profesionales de enfermería, bundle 
para buenas prácticas de mantenimiento de la cadena de frío de conservación de 
inmunobiológicos a nivel local. Método: investigación cualitativa del tipo convergente 
asistencial. La construcción del bundle fue guiada por los criterios de la Práctica 
Basada en Evidencias. La recolección de datos fue realizada en el período de octubre a 
diciembre de 2016, por medio de cinco talleres, con la participación de 21 profesionales 
de 7 salas de vacunación de un municipio del estado de Minas Gerais. Para el análisis 
de los datos, se adoptó el referencial de Morse y Field. Resultados: por medio del 
bundle, se contemplan cuidados relativos al monitoreo de la temperatura del equipo 
de refrigeración, ejecución del plan de contingencia, ambientación de la bobina de 
hielo reciclable y el uso de la cámara como equipo de refrigeración. Consideraciones 
finales: las intervenciones elegidas pasaron a guiar la práctica y promover un cuidado 
pautado en la seguridad y calidad. 
Descriptores: Enfermería Basada en Evidencias; Inmunización; Vacunas; Refrigeración; 
Atención de Enfermería.
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INTRODUCTION

Brazil’s National Immunization Program (NIP) is comparable to 
that of developed countries(1). Its complexity is increasing because, 
in a short time, numerous vaccines were introduced in the routine 
schedule, including combined vaccines. Vaccines supply already 
provided until recently has been expanded to population groups 
not included in the program(2). Such progress shows irrefragable 
improvements. However, there are intrinsic challenges to the 
success and increase of NIP, such as homogeneous vaccination 
coverage maintenance for all vaccines, logistic demands, post-
vaccination adverse events monitoring, and immunobiological 
agents conversation chain maintenance.

Thus, in order for the diseases to be controlled or eradicated, 
it is necessary to guarantee vaccines efficacy by means of strict 
attention to cold chain maintenance of immunobiological agents 
conservation; from national to local spheres, where vaccines are 
administered to people(3). Considering the cold chain process 
relevance, research has been carried out in order to follow up and 
evaluate this process, but it was pointed out the need for training 
of the professionals working at vaccination room at Primary Health 
Care Units (PHCU)(4-6), as well as the elaboration and implementation 
of protocols at the local level within the cold network(7).

NIP is an international reference because of its progress in 
controlling, preventing and eradicating immunopreventable 
diseases. However, instrumentalization of actions occurs locally 
and, thus, it is necessary to maintain the immunobiological agents 
quality administered to the user. An integrative review identified 
critical events in vaccine conservation in Brazil, as well as in various 
parts of the world, related to the structure and process in vaccina-
tion rooms. The lack of staff training was the most cited critical 
event in the structural dimension; and the most frequent critical 
event in the vaccine retention process was the lack of adequate 
monitoring of temperature records of refrigeration equipment(8).

In this sense, this study is justified by the need for standardiza-
tion of procedures that must be elaborated collectively by nursing 
professionals to direct their practice, since they will organize and 
streamline health services by establishing flows. It is emphasized 
that the absence of actions standardization entails a great variation 
in the ways of performing actions, which may weaken nursing care.

Thus, it is categorical to plan and carry out nursing interventions 
in order to improve care results provided to individuals, health 
problems and life processes. This requires identification of func-
tional and dysfunctional responses, proposition of interventions 
and evaluation of results obtained(9). In order to describe a set of 
evidence-based interventions targeting the user/population under-
going care with inherent risks, such as vaccination, the term bundle 
was developed by the Institute for Healthcare Improvement(10).

Bundles differ from protocols since they are composed of a 
small set of evidence-based interventions that, when implemented 
together, improve outcomes for users, ie a cohesive unit of all steps 
be followed to succeed. The actions are all scientifically proven 
and therefore accepted and well established(10). With regard to 
the conventional protocols, these describe, in a detailed way, 
specific lines of care, integrate in their framework the norms, 
routines and procedures related to a certain problem or health 
condition. In addition, in choosing the interventions that should 

compose a bundle, one takes into account its applicability and 
the adhesion of the care team, making this tool of great value for 
the achievement of goals in the short, medium and long term, 
besides the improvement of care indicators(10-11).

However, building and implementing bundle in care practice is a 
challenging. In studies, it is advised that these have to be dynamic, 
built and implemented in conjunction with health professionals, so 
that there is motivation of all involved, providing continuous assess-
ment of the care provided and the creation of achievable goals(11).

Design and implementation of bundle favor reduction of costs 
of health services, can reduce stress of the team during work and 
collaborate for a better quality of care(11-12).

In this context, in order to carry out effective actions to pro-
mote safe care in vaccination rooms, the questioning emerged: 
which interventions do nursing professionals consider relevant 
to compose a bundle related to cold chain maintenance of im-
munobiological agents conservation?

 
OBJECTIVE

This study aims to build collectively with nursing professionals 
bundle for best practices of cold chain maintenance of immuno-
biological agents conservation at the local level. 

METHODS

Ethical aspects

This study was approved by the Research Ethics Committee 
with Human Beings from Universidade Federal de São João Del 
Rei (CEP/UFSJ), under Opinion 1.231.140 and CAAE (Certificate 
of Presentation for Ethical Consideration) 47997115.2.0000.5545. 
Participants voluntarily accepted the invitation to participate in 
the study, signing the Free and Informed Consent Form.

Type of study and theoretical-methodological frameworks

This is a qualitative research of the convergent type of care, 
a method that is conceptualized as the explicit recognition of 
practice, with an emphasis on intersubjectivity and dialogue 
of the research process as a practice of reality. The Convergent 
Care Research (PCA - Pesquisa Convergente Assistencial) proposal 
is based on a situation of practice and, therefore, is directly com-
patible with the researcher’s purpose(13).

Thus, the search for safe and qualified health care begins when 
difficulties arising from the practice of care provoke transformations 
in the daily life of those who experience them, requiring the collec-
tive construction of a theoretical axis, based on scientific evidence, 
capable of modifying the observed reality. To this end, researcher 
must carry out research and scientific research activities(11,13).

Methodological procedures

The four phases involving PCA were used: design, instru-
mentation, analysis and interpretation. The conception phase 
covered the definition of the problem situation of the daily life 
of the health professional, which needed to be rethought the 
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literature review and the definition of the theoretical framework. 
In the instrumentation phase, the methodological procedures 
were traced, which included determination of the location, par-
ticipants, the way of obtaining and recording research data, as 
well as techniques that supported the analysis and interpretation 
of the data. The researcher committed to the development of 
theoretical knowledge used to implement the proposed changes, 
in addition to seeking subsidies for the effective change in the 
studied reality. The interpretation phase consisted of analyzing 
what was acquired(11,13).

In the case of this study, the conception phase arose because 
researchers verified the lack of standardization in the use of vac-
cination rooms and the care provided there, since they accompany 
nursing undergraduate students from a public university in their 
clinical practice, in different vaccination rooms of the Primary 
Health Care (PHC) of a municipality of Minas Gerais State. This 
led researchers together with nurses responsible for PHC in the 
municipality setting of this study to agree to the elaboration, 
together with all nursing professionals who worked in vaccina-
tion rooms, of care bundle related to cold chain maintenance of 
immunobiological agents conservation.

Study setting and research participants 

Participants were personally invited by one of the research-
ers in the health units. Guests accepted to participate and, thus, 
participation of 21 nursing professionals from 7 vaccination 
rooms of the municipality. This totaled the participation of 12 
nurses and 9 nursing technicians. 

The quantitative of research subjects was defined by intentional 
sampling based on the inclusion criteria of being an active nursing 
professional in vaccination room during the research period and 
working at PHC for more than six months. Participants previously 
signed the FICF, always staying one way with each participant 
and another with the researcher.

Collection and organization of data

The research was developed in the second half of 2016, and 
data collection was centralized from October to December 2016.

In view of the first phase of the PCA, documents that estab-
lished the routines available in vaccination rooms were analyzed. 
Documentary analysis provided access to information as well as 
inferences, since it provided specific details(14). Such an analysis 
makes it possible to review as needed.

Workshop, another strategy used for collecting data, includes 
meeting people with similar interests, to study and work for 
the knowledge or deepening of a topic, under the guidance of 
a specialist(15). Based on this concept, five workshops with an 
average duration of three hours were developed throughout 
the study, all recorded with the prior consent of participants and 
later transcribed in full.

They were performed in a room provided by the Municipal 
Health Office, mediated by two researchers and registered in a 
field diary by a student of the Institutional Scholarship Program 
of Scientific Initiation (PIBIC - Programa Institucional de Bolsas 
de Iniciação Científica/CNPq/UFSJ). At that time, there was help 

from another student, who played the role of observer, noting 
the nonverbal events that permeated discussions.

In the first workshop, researchers introduced themselves, de-
tailed the objectives of the research and presented the FICF. The 
following were photos of some aspects of vaccination rooms of 
Basic Health Units (BHU) of the study’s municipality, PowerPoint®, 
which allowed the professionals to approach the reality; and 
encouraged active participation of those involved by looking 
closely at their daily work. This is a first reading, in which the theme 
to be worked was inserted or happening in real life. It was the 
moment when participants involved could look closely at their 
work practice, choosing aspects that needed to be developed, 
worked out, reviewed or improved. 

In the second workshop, the key points were identified and, 
to define them, the facilitators/mediators raised questions that 
led to discussions, contributing to reflections on the topic in 
question, in this case, nursing procedures used for the care in 
vaccination room. Participants listed on Kraft paper what was 
observed within the reality of the service and the following di-
vergent points were raised in the professionals’: handling of ice 
coils, recording of daily temperature control map, reading of cold 
room thermometer, divergence of conducts towards temperature 
changes, internal organization of refrigeration equipment, aspects 
related to biosafety, material and immunobiological disposal, 
validity identification of immunobiological vials. 

In the third workshop, participants discussed the topics raised, 
the different forms of operationalization and their relationship 
with the organization of the service and with the health system. 
At this stage, facilitators explained the Evidence-Based Practice 
(EBP) and the conservation of immunobiological agents. Each 
participant was given a printed sheet, with the levels of evidence 
of the EBP, organized into classification systems, which would be 
used to compile the bundle. Each participant took on the task of 
bringing all the scientific evidence related to the assistance for 
which he was responsible.

In the fourth workshop, solutions were identified for the prob-
lems raised. In this workshop, priority was given to the monitoring 
of refrigeration equipment temperature monitoring, conduct 
towards changes in temperatures, thermal box organization, 
setting of recyclable ice coils and use of refrigeration equipment, 
which were later analyzed in the light of the EBP criteria, which 
included the initial phase of theorization.

In the fifth workshop, participants involved were encouraged 
to construct new knowledge to transform the observed reality 
through the previously planned hypotheses. At that stage, all 
participants reflected on existing prior knowledge and the ap-
prehension of new knowledge to be applied in their daily lives, 
in order to include interventions, considering the cost, ease of 
implementation, material availability and adherence to these 
measures.

It should be noted that, in EBP, the levels of evidence are organized 
into classification systems. In this study, the classification proposed 
by Melnyk(16) was used to organize the levels of evidence in: level 
I - evidence from a systematic review or meta-analysis of all relevant 
randomized controlled trials, or from clinical guidelines based on 
systematic reviews randomized controlled trials; level II - evidence 
derived from at least one well-designed randomized controlled trial; 
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level III - evidence obtained from well-designed clinical trials without 
randomization; level IV - evidence from well-designed cohort and 
case-control studies; level V - evidence from a systematic review of 
descriptive and qualitative studies; level VI - evidence derived from 
a single descriptive or qualitative study; level VII - evidence from the 
opinion of authorities and/or expert committee reports. 

Data analysis

For the analysis and interpretation of the 
data the framework developd by Morse and 
Field(17), recommended by the processors of 
the PCA methodology(17) was adopted, in 
which there are four phases: apprehension, 
synthesis, theorizing and recontextualiza-
tion. At the analysis stage, the seizure process 
was carried out, which included collecting 
and organizing the information, prepared 
collectively in the workshops. 

The synthesis was the study of the ob-
tained information, analyzing associations 
and variations of the information. From this 
stage, the care related to refrigeration equip-
ment temperature monitoring, conduct 
towards changes in temperatures, thermal 
box organization, setting of recyclable ice coils 
and use of refrigeration equipment, analyzed 
in the light of EBP criteria, which included the 
introductory point of theorization. 

Finally, recontextualisation, which in-
cluded the final phase of the theorizing, 
was the result of the combination of care 
chosen by research participants, allowing 
the creation of the bundle, contextualized 
to the study setting.

RESULTS

Of the 21 nursing professionals who 
participated in the study, only 2 were 
male. Among nurses, the mean age was 
34 years, and the age ranged from 26 to 
46 years. The mean time of operation in 
vaccination room was 7.4 years, ranging 
from 2 to 16 years; and 8 nurses were ad-
mitted by public contest. Among nursing 
technicians, the mean age was 41.9 years, 
ranging from 30 to 61 years. Vaccination 
room lasted from 2 to 10 years, of which 
7 were admitted by public contest.  

Collective construction enabled actors 
to perceive active participants in the care 
performance, generating the co-responsi-
bility of evaluation, guidance and referrals 
for the resolution of problems that may 
interfere in the cold chain maintenance of 
immunobiological agents conservation.

Through reflection in the workshops, the nursing team listed 
22 care related to best practices of cold chain maintenance of 
immunobiological agents conservation at the local level. Care 
was grouped into five categories, with their respective levels of 
evidence. In this way, care regarding refrigeration equipment 
temperature monitoring, conduct towards temperature changes, 
setting of the recyclable ice coils, thermal box organization and 
use of refrigeration equipment can be visualized in Chart 1. 

Chart 1 – Categories, care related to best practices of maintaining the cold chain of immunobiologi-
cal conservation at local level and level of evidence of care. Minas Gerais, Brazil, 2017

Categories Care related to best practices of cold chain maintenance of 
immunobiological agents conservation at the local level

Level of 
evidence

Refrigeration 
equipment 

temperature 
monitoring

Checking the temperature (maximum/minimum/current moment) 
of the refrigerated chamber and thermal boxes and record daily on 
the record map for temperature control at least three times a day - 
at the beginning, in the middle and at the end of the working day.

Level II

Displaying the temperature control map in an easy-to-view 
location, preferably on the side of the refrigeration equipment. Level VII

Resetting the refrigeration equipment thermometer after 
checking the temperatures. Level V

Performing preventive maintenance of the refrigeration 
equipment. Level V

Conduct 
towards 

temperatures 
changes

Performing the Health Unit contingency plan. Level VI

Communicating to the higher authority, completing the 
immunobiological exposed to the situation of quality deviation 
form, temperature changes out of the recommended range (+2ºC 
and +8ºC). 

Level VI

Segregating batches of the immunobiological agents exposed 
to temperature changes, identifying and maintaining them at 
the appropriate storage temperature (+2°C to +8°C) throughout 
communication and analysis process. 

Level VI

Setting of 
recyclable ice 

coils

Monitoring coils temperature by means of extension cable 
thermometer during setting until temperature reaches 0 °C. Level VI

Waiting temperature reaches 0 °C, dry the coils and dispense 
them in the thermal box. Level VI

Washing, drying and freezing the coils after removal from the 
thermal box. Level VII

Rotating the ice coils; in other words, keep them in the freezer 
for at least 48 hours. Level VII

Periodically checking the lifespan of coils. Level VII

Thermal box 
organization

Arranging the coils set in the bottom and the inner walls, 
forming a barrier to reduce the speed of heat exchange with the 
external environment.

Level VI

Monitoring the thermal box with a maximum and minimum 
digital momentary thermometer with extension cable until 
it reaches a minimum of +2°C and only afterwards place the 
immunobiological agents.

Level VI

Continuously monitoring the temperature of thermal boxes. Level VI

Washing and drying the boxes thoroughly at the end of the 
working day, keeping them open until completely dry. Level VII

Use of 
refrigeration 
equipment 
(chamber)

Organizing immunobiological agents in the equipment’s internal 
compartments without the need to differentiate distribution of 
products by type or compartment.

Level VII

Using inventory management with FEFO (First Expire, First Out). Level II

Monthly cleaning the equipment, carrying out the re-
management of products stored before the procedure. Level VII

Checking and weekly recording the vaccine inventory. Level VII
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There is a need for periodic reviews of the care included in 
the bundle, as well as evaluation of its use. Nursing profession-
als recognized the importance of bundle, both for user care and 
safety, organization and humanization of care. 

DISCUSSION

Care selection by nursing professionals was guided by evidence 
that proved their efficacy and also by the feasibility of application 
in vaccination room. Thus, bundle consisted of levels of evidence 
II and VI, including: refrigeration equipment temperature moni-
toring, performance of the Health Unit contingency plan, setting 
of recyclable ice coils monitored with thermometer and use of 
chamber as refrigeration equipment. In order to maintain the 
cold chain of immunobiological conservation, it was highlighted 
the importance of the commitment in the accomplishment of 
all the items of the bundle. 

Best practices for storage and preservation of immunobiological 
agents are part of maintenance guarantee of the immunogenic 
potency of these inputs, conferred by the producing laboratory, 
and must be ensured through written procedures and practices 
and understood by all staff working in vaccination room(18). 
These practices should be based on evidence relevant to the 
development of the profession, however, most of the time, they 
happen through empirical knowledge, which makes the practice 
incipient, due to the technological advances and acquisitions of 
the caring process(19).

Next, based on the literature, will be discussed the care provided 
by nursing professionals to compose the bundle.

Refrigeration equipment temperature monitoring

Temperature monitoring is a critical point in the cold chain 
maintenance of immunobiological agents conservation. Health 
professionals handling immunobiological agents at the local 
health level should have tools to identify problems and, based 
on the data, take the necessary measures. In the last ten years, 
improvements in the monitoring of the cold chain have been 
reported due to new technologies and the implementation of 
rigorous monitoring techniques(7).

At the monitoring of refrigeration equipment temperature, 
thermometers of maximum and minimum digital are usually 
used. However, their use is not considered best practice and, 
according to current recommendations, their substitution by 
electronic temperature recorders(5,20-21).

There is evidence that the use of electronic recorders brings 
highly significant improvement, especially at the local level, as it 
allows health professionals to identify changes during the day/
night cycle, including weekends and holidays. Thus, the health 
professional can determine if there have been unacceptable tem-
perature exposures and thus make informed decisions as corrective 
measures to reduce and/or eliminate cold chain problems(6,20,22).

Thus, health professionals can determine if there have been 
unacceptable temperature exposures and thus make informed 
decisions as corrective measures to reduce and/or eliminate 
cold chain problems. This indicates that many cases of freezing 
and decreased potency may go undetected when continuous 

monitoring is not used, leading to the administration of ineffec-
tive immunobiological agents(7). 

Although not yet established in the service researched, mu-
nicipal managers showed possibilities to implement the use of 
electronic recorders in vaccination rooms of the municipality. 
As best practices for the monitoring of refrigeration equipment, 
managers were instituted in the bundle due to consistent recom-
mendations in the literature and the possibility of establishing 
in the service researched, managers were instructed to check 
the temperature (maximum/minimum current moment) of the 
refrigerated chamber and thermal boxes and record daily on the 
record map for temperature control at least three times a day - at 
the beginning, in the middle and at the end of the working day; 
display the temperature control map in an easy-to-view location, 
preferably on the side of the refrigeration equipment; reset the 
refrigeration equipment thermometer after opening it and perform 
preventive maintenance of the refrigeration equipment(7,23-24).

Actions described above are consistent with the Manual 
de Rede de Frio (freely translated as Cold Net Manual) from the 
Ministry of Health’s NIP and the Centers for Disease Control and 
Prevention (CDC) guidelines on storage and handling of immu-
nobiological agents(18,23). 

Preventive maintenance is paramount in order to reduce the 
probability of equipment failure and extend the equipment’s 
lifespan; activities are conducted in a systematic manner prior 
to equipment failure, based on a schedule defined by time, 
distance, or operating cycles. Inspection and preventive main-
tenance are performed even when the equipment performs well 
and includes routinely monitoring the storage temperature of 
immunobiological agents, temperature control map, recording 
sheet for internal and external cleaning date of the refrigeration 
equipment (it needs to be monthly) and inspection of it in an 
easy-to-view place. At inspection, functionality of the equipment 
and its safe use is verified, and can be an independent activity, 
such as temperature monitoring, or conducted as a preventive 
part to guarantee adequate functionality(23,4).

In this study, two people were chosen to supervise cold chain 
temperatures as a way of improving supervision and account-
ability(25). However, due to low scientific evidence (level VI) and 
the number of professionals in the PHC, double temperature 
check in all services was not implemented at that time. 

Contingency plan performance

Cold chain equipment can record failures at any time and, in 
order to reduce the exposure rate of immunobiological agents 
to adverse temperatures, it is recommended to use the contin-
gency plan for procedures to be followed when refrigeration 
equipment stops function for any reason(18,23,4). The plan should 
be appropriate to the needs of each site and should rely, for ex-
ample, on the use of an alarm system that contacts designated 
personnel in the event of a power outage; availability of thermal 
boxes and recyclable ice coils that allow alternative storage; and 
temperature monitoring or an emergency generator(23,4). The 
lack of a contingency plan may have contributed to the higher 
rate of immunobiological agents loss reported during energy 
failures in Australia(26).
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As previously reported, emergencies may arise outside of 
business hours, such as, for example, power outages. It should 
be noted that Standard Operating Protocols (SOP) for storage, 
handling and transportation of immunobiological agents were 
also prepared in the event of cold chamber malfunction, power 
failures, natural disasters or other intercurrences that could 
compromise storage conditions of vaccines.

In addition to the SOP preparation, bundle practices were es-
tablished in the bundle to communicate to the higher authority, 
completing the immunobiological exposed to the situation of 
quality deviation form, temperature changes out of the recom-
mended range (+2°C and +8°C ); and appropriately segregate 
batches of the immunobiological agents exposed to temperature 
changes, identifying and maintaining them at the appropriate 
storage temperature (+2°C to +8°C) throughout communication 
and analysis process.

Setting of recyclable ice coils

Most of the efforts were directed towards the maintenance 
of immunobiological agents at lower temperatures throughout 
the development of national immunization programs. Over the 
past 15 years, it has been found that immunobiological agents 
are more stable in heat than they were originally, and freezing is 
a threat to the integrity of immunobiological agents(6-7). 

The new global recommendations aim to minimize exposure to 
accidental freezing, which is in fact the main threat to the potency 
of immunobiological agents, compromising its effectiveness(21,27-28). 
Among these indications is the ice/gel coils setting that precedes 
the packaging of immunobiological agents in thermal boxes. 
Freezing risk increases if the ice/gel coils are not properly set up 
as demonstrated in a study in India that identified that two-thirds 
of the vaccine vials showed evidence of freezing(27). The presence 
of ice coils below 0 °C is one of the main factors for exposure of 
immunobiological agents to freezing temperatures(18,23).

It should be noted that thermal boxes are used with reusable 
ice/gel coils, set at 0 °C, during immunobiological agents trans-
port, in routine activities in vaccination rooms, in campaigns and 
in extramural activities. NIP does not recommend using bar ice 
or scales for the conservation of immunobiological agents(18). 

Thermal boxes can only be used to store limited amounts of im-
munobiological agents and need to be equipped with a properly 
calibrated thermometer(23) for temperature monitoring(18,23).

Based on national(18) and world-wide(23) recommendations, in 
order to reduce exposure to accidental freezing, nursing care and 
bundle researchers’ care about the setting of ice coils was: moni-
tor coils temperature by means of extension cable thermometer 
during setting until temperature reaches 0 °C; wait temperature 
reaches 0 °C, dry the coils and dispense them in the thermal box; 
wash, dry and freeze the coils after removal from the thermal box; 
rotate the ice coils, in other words, keep them in the freezer for 
at least 48 hours; periodically check the lifespan of coils.

In the daily routine of vaccination room, thermal box organi-
zation is directed to storage of immunobiological agents to be 
used during working day. Professionals working in vaccination 
room, who participated in the bundle construction, reinforced 
important activities to avoid exposure of the immunobiological 

agents to temperatures out of the recommended, mainly cold 
temperatures: arrange the coils set in the bottom and the inner 
walls, forming a barrier to reduce the speed of heat exchange 
with the external environment; monitor the thermal box with a 
maximum and minimum digital momentary thermometer with 
extension cable until it reaches a minimum of +1°C and only 
afterwards place the immunobiological agents; continuously 
monitor the temperature of thermal boxes. 

There is evidence that cold water packs can safely replace the 
use of ice packs for immunobiological agents transport (except 
for the oral polio vaccine) without any damage to potency and, at 
the same time, prevent the freezing of immunobiological agents. 
A disadvantage of using cold water packs may be the volume of 
refrigeration required to store cooling water packets. Therefore, 
volume requirements for the introduction of cold water packag-
ing must be carefully calculated(6,29).

Use of refrigeration equipment (chamber)

Most middle-income countries have cheaper, home-type re-
frigerators that are designed to reduce heat exposure primarily; 
these countries were more effective in this, but less effective in 
reducing freezing damage. They present significant performance 
weaknesses that clearly impact the quality of the handling of im-
munobiological agents, the equipment’s lifespan and reliability 
of the cold chain(22, 28,30).

The immunization program of each country needs to have ac-
cess to high-performance and well-maintained equipment such 
as refrigerators and cold boxes to ensure the quality of the cold 
chain of immunobiological agents conservation (30-31). To this end, 
governments must mobilize resources internally to improve the 
cold chain’s infrastructure, which represents a relatively small cost 
compared to the protection value of immunobiological agents(30). 

In studies, it is proven that there is consensus regarding the 
recommendation of replacement of domestic refrigerators by 
refrigerated chambers in all vaccination rooms(5,23,27-28). Refrigerated 
chambers’ ability to protect against temperature variations out 
of the recommended, both positive and negative, compared to 
other types of refrigerators, leads to less loss of immunobiological 
agents(24). In New Zealand, from 2002 to 2008, a combination of 
domestic refrigerated refrigerators replacement, education and 
team training can be attributed to the best quality standards 
in cold chain management, resulting in considerable savings 
in immunobiological agents waste estimated at almost US$ 4 
million per year(28). 

In the study setting service, all vaccination rooms already 
have refrigerated chambers for the storage of immunobiologi-
cal agents and best practices have been implemented for the 
use of refrigeration equipment, such as the use of equipment 
exclusively for immunobiological agents storage; organization of 
immunobiological agents in the equipment’s internal compart-
ments without the need to differentiate distribution of products 
by type or compartment; use of inventory management with 
FEFO (First Expire, First Out); checking and weekly record of the 
inventory and monthly cleaning of the equipment, carrying out 
the re-management of the products stored before the procedure, 
as recommended in the literature(18,23).
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It is important to note that despite optimal thermal distribution 
of chilled chambers, their performance during power outages is 
surprisingly poor. In another study, it was found that refrigerated 
chambers, especially those with glass doors, rapidly reached 
+8°C internal temperature between 45 and 140 minutes, while 
domestic refrigerators were able to maintain the temperature 
from 60 to 240 minutes(24,32). A no-break or permanently installed 
generator will be needed to compensate for power outages(32). 
Absence of an alternative source of energy supply was associated 
with the exposure of immunobiological agents to not optimal 
temperatures(4). 

It is emphasized that technological advances benefit the care, 
but it is important to understand the impact of these advances in 
this process. Hence the need to validate knowledge and produce 
evidence to support its application(19).

Study limitations

There was a small number of surveys with better levels of 
evidence. For the application of best practice, this finding is of 
concern, since systematic reviews or meta-analyzes of random-
ized clinical trials are the gold standard in the survey, being at 
the top of the pyramid (level I). 

However, this limitation results in a greater encouragement for 
new knowledge search and serves as a challenge for the elabora-
tion of researches with better methodological designs in the cold 
chain maintenance of immunobiological agents conservation. 

Contributions to the fields of nursing and health

In Brazil, the nursing team occupies a prominent position to 
improve the storage and handling of immunobiological agents 
practices, adopting recommendations based on evidence and 
directing the immunization service to reach the proposed results. 
It is expected that the bundle use may contribute to the improve-
ment of care in vaccination room in the study setting. Nurses 
have responsibilities and behaviors at work related to vaccination 

room, such as the systematic action of monitoring in relation to 
it and the planning of Evidence-Based Nursing interventions, 
which is always appropriate to their care practice place, taking 
into account individual characteristics and needs of users.

FINAL CONSIDERATIONS

Bundle for best practices of immunobiological conservation 
and storage at the local level, collectively built by nursing pro-
fessionals, included four basic recommendations: refrigeration 
equipment temperature monitoring, contingency plan perfor-
mance, recyclable ice coil setting and chamber use as refrigera-
tion equipment.

Collective bundle construction description validated the im-
portance of the need to increase nursing procedures performance 
based on scientific evidence of better classification; most of the 
findings were found at levels of lesser evidence, level VII, evidence 
from the opinion of authorities and/or expert committee reports. 

For this, it is considered that the methodological framework 
used contributes to reflection and search for scientific validation of 
the procedures performed in vaccination room, since participants 
took over the condition of actors of this construction. 

Bundle elaboration through problematization of the reality 
lived by nursing professionals in vaccination room care also 
corroborated the effective need for Permanent Education, with 
significant changes in the work process and effective results 
in the quality of care. Collective participation, involving health 
service management, should be highlighted for continuity and 
evaluation of health care improvement through procedures 
based on scientific evidence.
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