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Abstract
Background: Reverse logistics is made up of attitudes, processes and means to provide the return of medicines and their packaging to the business sector 
for an environmentally appropriate destination. The procedure is necessary to ensure the protection of the environment and public health. Objectives: The 
objective of the study was to define the spatial analysis of the reverse logistics of medicines in pharmacies in the state of Pará. Methods: This is a cross-
sectional study, and the research covered the medicines collected by a pharmacy chain in the period from 2020 to 2022. To obtain the data, the medicines 
were collected, weighed, segregated and the weight released on a dedicated waste management platform. All municipalities in the state of Pará subject to 
georeferencing were processed using the free software Geographic Information System. Of the 144 municipalities in the state of Pará, only 10 had records 
of reverse medication logistics. Results: A total of 3125.63 Kg of products were collected and the city of Belem was responsible for 92.5% of the collection. 
Conclusion: The findings of this study should contribute to the improvement and application of this practice and to decision-making on reverse logistics 
policies within the state of Pará and in Brazil.
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INTRODUCTION
Reverse logistics is the logistical procedure for collection, 
transport, storage, treatment and final disposal of solid 
waste and post-consumer products, as an example, we have 
medicines.1 The process refers to the movement of goods, 
from the place of consumption to the point of origin, for the 
purposes of value recovery or appropriate final disposal and 
aims to minimize the environmental impacts caused by the 
improper disposal of products and materials, as well as to 
maximize the use of natural resources and existing products.2,3 

Medicines contain chemicals and can be toxic to the 
environment and human health.1 This occurs when they 
are discarded in an irregular manner, either through direct 
release into the ground or by disposal in dumps and landfills 
without proper environmental protection. In addition, soil 
contamination can affect the local fauna and flora, leading to a 
reduction in biodiversity and compromising the quality of the 
ecosystem.4 Furthermore, these products can also cause the 
death of animals that feed on plants or ingest contaminated 
water. Therefore, it is important that reverse drug logistics 
(RDL) be implemented properly and efficiently, ensuring that 
these wastes are collected and disposed of safely and properly.5 

In Brazil, the RDL is regulated by the National Health Surveillance 
Agency and in the state of Para by the State Environmental 
Agency.6 Pharmaceutical industries, distributors and retailers 
are responsible for implementing and maintaining RDL 
programs and must provide collection points at pharmacies 
and drugstores so that consumers can return expired or unused 
medications.7 Collected medications are sent to specialized 
companies that are responsible for transporting, storing and 
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properly disposing of waste.8 Thus, the development of this 
procedure becomes important in the state of Para to guarantee 
the protection of the environment and public health, avoiding 
soil, water and air contamination by drug residues and reducing 
risks to the health of the population.9 In addition, RDL also 
contributes to the circular economy, promoting the recycling 
and reuse of materials.

In this context, the objective of the present study was to define 
the spatial analysis of RDL in pharmacies in the state of Para.

METHODS
This is a cross-sectional study carried out in the state of Para 
(Brazil), whose total area is 1059.458 km2, with an estimated 
population of 8.7 million inhabitants.10 The research involved 
medicines collected by a pharmacy chain in the period from 
2020 to 2022. The pharmaceutical establishment comprises 67 
stores in the state of Para and occupies the sixth position in 
number of establishments in Brazil and ninth place in billing, 
whose estimated value was R$ 2.2 billion in revenue in 2011.11 

To obtain the data, the drugs were collected, weighed, 
segregated and the weight released on a dedicated waste 
management platform. The entire process followed the Health 
Service Waste Management Plan of each establishment. The 
separation was carried out by the client and deposited in a 
specific collector, where only the medication vials, blisters and 
tubes were included. The weights were calculated, and their 
values stored in an Excel® spreadsheet. Packaging and papers 
were excluded from the measurement and were placed in bins 
available for common waste.12 

All municipalities subject to georeferencing were processed 
using the free software Geographic Information System (QGIS), 
version 3.22, and a georeferenced satellite image showing the 
urban area of cities in the state of Para. The municipality’s 
census tracts were used as the aggregation unit.8 

RESULTS AND DISCUSSION
Of the 144 existing municipalities in the state of Para, only ten 
had records of RDL during the period from 2020 to 2022. A 

total of 3125.63 Kg of products were collected and the city of 
Belem was responsible for 92.5% of the collection. In Table 1, 
the values (in Kg) of the municipalities of Para are described 
(Table 1).

Figure 1 shows the spatial distribution of RDL cases in the 
municipal urban census tracts. It is possible to notice a 
difference between the areas of RDL concentrations, that is, 
municipalities in the state that carried out collections in the 
period from 2020 to 2022.

The state of Para is divided into six mesoregions, which in turn 
comprise 22 microregions. The mesoregions, the metropolitan 
region of Belem and the northeast of Para, were the locations 
that most concentrated the RDL and the five municipalities, 
Belem; Ananindeua; Bragança; Capanema and Vigia, were 
responsible for 2,981.77 Kg (95.4%) of collected medicines.

The mesoregion of Southeast Para (Maraba and Novo 
Repartimento), Southwest (Itaituba) and Baixo Amazonas 
(Santarem), together, represented 4.6% (143.86 Kg) of the RDL 
in the state.

This investigation identified a low rate of RDL in the study 
location, where only ten, out of a total of 144 municipalities, 
carried out this action in pharmacies in the region. In fact, it 
was observed that, in the state of Para, there is an effective 
need for RDL, corroborating with other studies carried out in 
the country,5,13 which also demonstrated the low activity of this 
practice in Brazil. These studies certify that there is still a lack of 
clarification and correct guidance for the population regarding 
the management and disposal of medicines. Such actions are 
important to ensure the protection of the environment and 
public health, in addition to being a legal requirement, provided 
for in the National Policy on Solid Waste.14 

In addition, there are ongoing initiatives in the state aimed 
at implementing the RDL, such as the selective collection of 
expired or unused medications in pharmacies and drugstores, 
which send these materials to an appropriate destination. In 
this way, other Brazilian municipalities also have collection 
points for the return of unused medicines, as a model to avoid 
the inappropriate disposal of these products.15 

Table 1. Description of values (Kg) of the LR of medicines in the State of Pará

Municipalities/PA Year 2020 Year 2021 Year 2022 Total

Ananindeua 14.95 11.05 15.65 41.65

Belem 911.9 964 1016.37 2892.27

Bragança 17.2 13.95 12.3 43.45

Capanema - 2.6 2.6

Itaituba - 1.95 - 1.95

Maraba - 2.6 - 2.6

Novo Repartimento - 19.13 - 19.13

Santarem 50 54.03 16.15 120.18

Vigia - 1.8 0 1.8

Total 994.05 1068.51 1063.07 3125.63
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Figure 1. Spatial distribution of RDL cases in the census tracts of the state of Pará

Another initiative to encourage this practice is the participation 
of entities and public agencies, which work to raise awareness 
of the population about the importance of RDL and to monitor 
the proper disposal of waste generated by these products.16 
Consequently, it is important to emphasize that RDL is a shared 
responsibility between the manufacturer, distributors, traders, 
and consumers, and that each of these agents has an important 
role to play in the proper management of waste generated by 
their products.6 

The metropolitan region of Belem and the northeast of Para 
were the most frequent in the practice of RDL, accounting for 
95.4% of the total in Kg received. These two regions have a 
large flow of people who seek these locations due to their local 
attractions and the distance of approximately 100 km from the 
capital Belem.17 

State capitals and their surroundings are generally the 
main urban centers and concentrate a greater number of 
people, commercial establishments, and health institutions 
and, therefore, the practice of RDL can be performed more 
frequently.18 Contrary to these findings, results from other 
analyzes point out that carrying out this practice depends on 
several factors, such as population awareness, availability of 
collection points, inspection by the competent authorities and 
the existence of public policies that encourage this practice.19.20 
However, it is important to highlight that metropolises generally 
have more financial resources and infrastructure available to 
implement RDL programs, which can facilitate the execution of 
these activities.21 

The cities of Maraba, Novo Repartimento, Itaituba and 
Santarem were responsible for only 143.86 Kg (4.6%) of 

collected medicines. Other studies.22,23 also show this reality in 
municipalities that are far from the capital. This is justified by 
the fact that municipalities far from the capital possibly have 
more difficulties in implementing the RDL due to the lack of 
adequate infrastructure, the scarcity of financial resources and 
the lower availability of specialized services.24 Furthermore, 
according to Ritchie et al.25, the lack of investments in transport 
and storage infrastructure can make it difficult to move 
medicines to their destination.

However, it is important to emphasize that the implementation 
of the RDL is a legal obligation for drug manufacturers and 
importers throughout the country, regardless of the geographic 
location of the cities.6 Thus, it is up to the regulatory authorities 
and competent bodies to monitor compliance with the 
legislation and ensure that the responsible companies are 
carrying out the RDL properly in all regions of the country, 
including cities far from the capital.26 

The findings referring to the spatial analysis are in line with 
the Brazilian scenario, which revealed that the RDL process 
has a greater concentration in large urban centers and their 
surroundings.5,8 On the other hand, studies claim that the RDL 
process in Brazil is decentralized and can be found both in 
large urban centers and in smaller cities in the countryside.27,28 
However, smaller cities in the interior have structural 
difficulties, access, and lack of population awareness and 
this favors that the practice of RDL is reduced.27 Therefore, it 
is important that pharmaceutical companies and drug sales 
outlets work together with local authorities and the community 
to implement efficient reverse logistics systems and ensure 
that drugs are used and disposed of properly and safely.28,29 
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CONCLUSION
The study defined the spatial analysis of RDL in the state of Para 
and indicated the low activity of this branch in this locality and 
demonstrating that the highest prevalence occurred in central 
regions and with a large population flow. The findings of this 
study should contribute to the improvement and application 
of the RDL and to decision-making on reverse logistics policies 
within the state of Para and in Brazil.

DECLARATION OF INTEREST STATEMENT: The authors declare 
that they have no conflicts of interest to disclose.

FUNDING: The authors declare that they have not obtained 
funding.

AUTHOR ROLES: The study was conceptualized by LWPS, LPSC 
and MPMS. CMO and AGNCM contributed to methodology, 
investigation, data curation, formal analysis of quantitative and 
qualitative data, validation, visualization, writing of the original 
draft, review, and editing. CAS and RBCM contributed to 
methodology, investigation, formal analysis of qualitative data, 
visualization, writing of the original draft, review, and editing. 
JLFV, LWPS, MPMS, IPDG, CHMAR and CMO contributed to the 
validation, visualization, revision and editing of the manuscript. 
LWPS contributed, methodology, supervision, validation, 
visualization, review, and editing.

ACKNOWLEDGEMENTS: The authors would like to thank 
Propesp/UFPA.

References

1.	 Souza MFR, De Sena MM, Oliveira CM, Sales CA, De Melo RBC, De Sena LWP. Analysis of the clinical practice of the pharmacist 
in a community pharmacy: A Cross-sectional Study from Brazil. Pharm Pract (Granada).2002;20(2):2658. https://doi.
org/10.18549/pharmpract.2022.2.2658 

2.	 Almeida AA, Sousa MCBC, Soares TO, Morais AEF, Assunção NB. Descarte inadequado de medicamentos vencidos: efeitos 
nocivos para a saúde e para a população. Revista Saúde e Meio Ambiente - RESMA. 2019;9(2):155-162.

3.	 Sousa PVA, Sousa MS, Sousa GS, Souza OGP, Santos TS. Efeitos do descarte de medicamentos no meio ambiente. Research, 
Society and Development. 2020;9(7):e198973868.

4.	 Couto MCL, Lange LC. Análise dos sistemas de logística reversa no Brasil. Eng Sanit Ambient.2019;22(5):10-16. 
5.	 Araújo LU, Fernandes MA, Godoi BB, Cardoso RS, Ferreira GS, Bodevan EC. Práticas de descartes de medicamentos: resultados 

preliminares no Vale do Jequitinhonha, MG, Brasil. Brazilian Journal of Health and Pharmacy. 2021;3(1):22-33.
6.	 BRASIL. Atos do Poder Executivo. Decreto nº 10.388, de 5 de junho de 2020. Regulamenta o e institui o sistema de logística 

reversa de medicamentos domiciliares vencidos ou em desuso, de uso humano, industrializados e manipulados, e de suas 
embalagens após o descarte pelos consumidores. Diário Oficial da União, 05 de junho de 2020.

7.	 Constantino VM, Fregonesi BM, Tonani KAA, Zagui GS, Toninato APC, Nonose ERS. Storage and disposal of pharmaceuticals at 
home: a systematic review. Ciência & Saúde Coletiva.2020;25(2):585-94. https://doi.org/10.1590/1413-81232020252.10882018 

8.	 Fernandes MR, Figueiredo RC, Silva LG, Rocha RS, Baldoni AO. Storage and disposal of expired medicines in home 
pharmacies: emerging public health problems. Einstein (São Paulo).2020;18(1):eAO5066. https://doi.org/10.31744/einstein_
journal/2020ao5066 

9.	 Li Y, Zhang S, Zhang W, Xiong W, Ye Q, Hou X. Life cycle assessment of advanced wastewater treatment processes: involving 126 
pharmaceuticals and personal care products in life cycle inventor y. Journal of Environmental Management.2019;238(4):42-450.

10.	 IBGE. Instituto Brasileiro de Geografia e Estatística. Geociências. [Internet]. Disponível em: http://downloads.ibge.gov.br/
downloads_geociencias.htm . Acesso em: 30 de março de 2023.

11.	 Sales CA, Sena MPM, Oliveira CM, Melo RBC, Souza MFR, Freitas CS. Análise da prática de vacinação em farmácias comunitárias: 
um estudo transversal do Brasil. Revista Eletrônica Acervo Saúde.2022;15(12): e11489.

12.	 Ribeiro GC, Barreto JG, Bueno IC, Costa BO, Lana FCF. Uso combinado de marcadores sorológicos e análise espacial na vigilância 
epidemiológica da hanseníase. Rev Panam Salud Publica.2021;45(1):e129. https://doi.org/10.26633/rpsp.2021.129 

13.	 Souza BL, Silva KKF, Silva LMM, Araujo ASA. Logística reversa de medicamentos no Brasil. Brazilian Journal of Development. 
2021;7(3):21224-34.

14.	 Oliveira NR, Lacerda PSB, Kligerman DC, Oliveira JLM. Review of national and international legal and regulatory mechanisms 
on the management of drugs and the residues thereof. Ciência & Saúde Coletiva, v. 2019;24(8):2939-50. https://doi.
org/10.1590/1413-81232018248.05712017 

15.	 Faiolla FP, Ribeiro AAA, Brener CES, Veit H, Bayer VML, Rocha VMP. Atividades educativas sobre armazenamento e descarte 
correto de medicamentos: relato de experiência com público infantil. Saúde Debate2019;43(120):276-86. 

16.	 Faria HCG, Polido AF. Logística Reversa. Simpósio de Tecnologia da Fatec Taquaritinga.2019;5(1):167-76.
17.	 Ponte JPX. Belém do Pará: cidade e água. Cadernos Metrópole.2015;17(33):41-60.
18.	 Luna R, Viana F. O papel da política nacional dos resíduos sólidos na logística reversa em empresas farmacêuticas. Revista de 

Gestão Social e Ambiental. 2019;13(1):40-56.
19.	 Pereira FDL, Whittle P, Hey R. Existe relação entre o descarte de medicamentos e a adesão à medicação. Brazilian Journal of 

Development. 2016;2(1):20217-27.
20.	 Oliveira CTP, Akabane GK, Brito AA, De Oliveira TSP, De Oliveira RMN. Percepção sobre a logística reversa com base na influência 

https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.pharmacypractice.org/
https://doi.org/10.18549/pharmpract.2022.2.2658
https://doi.org/10.18549/pharmpract.2022.2.2658
https://doi.org/10.1590/1413-81232020252.10882018
https://doi.org/10.31744/einstein_journal/2020ao5066
https://doi.org/10.31744/einstein_journal/2020ao5066
http://downloads.ibge.gov.br/downloads_geociencias.htm
http://downloads.ibge.gov.br/downloads_geociencias.htm
https://doi.org/10.26633/rpsp.2021.129
https://doi.org/10.1590/1413-81232018248.05712017
https://doi.org/10.1590/1413-81232018248.05712017


www.pharmacypractice.org (eISSN: 1886-3655 ISSN: 1885-642X)
© the Authors

Oliveira CM, Sena MPMD, Sales CA, Capim LDPDS, godói IPD, Mello AGNC, Vieira JLF, Ribeiro CHMA, Sena LWPD. Mapping reverse 
logistics for medicines in Para, Brazil: A geospatial study. Pharmacy Practice 2025 Jan-Marc;23(1):3095.

https://doi.org/10.18549/PharmPract.2025.1.3095

5

da política nacional de resíduos sólidos (PNRS). Brazilian Journal of Development. 2020;6(4):19217-27.
21.	 Real TOFS, Cardoso JMRG. Logística reversa de medicamentos: um estudo do posicionamento das farmácias no município de 

Miracema/RJ. Revista Científica da Faminas.2019;14(1):43-52.
22.	 Rodrigues MS, Freitas MD, Dalbó S. Descarte domiciliar de medicamentos e seu impacto ambiental: análise da compreensão 

de uma comunidade. Brazilian Applied Science Review.2018;2(6):1857-68.
23.	 Santos NS, Marengo LL, Moraes FS, Barberato A. Intervenções para reduzir a prescrição de medicamentos inapropriados para 

idosos. Revista de Saúde Pública.2019;53(7):1-7.
24.	 Silva RTD, Santos FJS, Bezerril MS, Salvador P. Estratégias de gestão da qualidade e gestão de material de uma farmácia 

hospitalar: revisão interativa da literatura. Revista de Administração Hospitalar e Inovação em Saúde.2020;17(1):1983-91.
25.	 Ritchie L, Burnes P, Whittle P, Hey R. The Benefits of Reverse Logistics: The Case of the Manchester Royal Infirmary Pharmacy. 

Supply Chain Management: An International Journal.2019;5(5):226-34.
26.	 Andrade JC, Orozco MMD. Avaliação do Manejo de Medicamentos Vencidos nas Farmácias e Drogarias do Município de Ji-

Paraná, Rondônia. Revista Científica da Faminas.2018;10(5):23-32.
27.	 Aquino S, Spina GA, Zajac MAL, Lopes EL. Reverse Logistics of Post-consumer Medicines: The Roles and Knowledge of 

Pharmacists in the Municipality of São Paulo, Brazil. Sustainability.2018;10(11):4134-42. 
28.	 Campos EAR, Paula IC, Pagani RN, Guarnieri P. Reverse logistics for the end-of-life and end-of-use products in the pharmaceutical 

industry: a systematic literature review. Supply Chain Management: An International Journal. 2020;22(4):375-92.
29.	 França C, Andrade LG. Atuação do Farmacêutico na Assistência a Saúde em Farmácias Comunitárias. Revista Ibero-Americana 

de Humanidades, Ciências e Educação.2021;7(9):398-413.

https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.pharmacypractice.org/

	_GoBack

