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Abstract: This research aimed to conduct a survey of the disposal and collection of expired drugs in
pharmacies and drugstores in the city of Pombal - PB, and verify the perception of residents on this subject.
The methodology used consisted in the application of two questionnaires, one for the establishments, and
the other for the residents, and later, the data were processed. Of the pharmacies that answered the
questionnaire, 50% said they received the drugs and intended for a private company specialized for
incineration, and the other 50% said they did not perform such action. About the habit of keeping medicines
at home, 95% of the interviewees stated that they store medications in the residence, and of these, 91%
reported taking all care to leave it out of reach of children. Regarding the disposal of expired drugs, the
majority discards in the common waste (68%) or in the sink/toilet (23%). In the matter, the majority (91%)
stated that they had not received any instruction on the disposal and storage of expired medicines. Even if
not receiving information on the subject, it is clear that most are aware of the risks of irregular disposal. It
is concluded that most of the interviewees are aware of the negative impacts, but still perform the inadequate
disposal, probably because there is no greater orientation of government agencies. It is necessary and urgent
compliance with the laws by the establishments, and greater dissemination to the population.
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Resumen: Esta investigacion tuvo como objetivo realizar una encuesta sobre la eliminacién y recogida de
medicamentos caducados en las farmacias y droguerias de la ciudad de Pombal - PB, y comprobar cual es
la percepcion de los residentes sobre este tema. La metodologia utilizada consistié en la aplicacion de dos
cuestionarios, uno para los establecimientos y otro para los residentes, y luego se realizo el procesamiento
de los datos. De las farmacias que respondieron al cuestionario, el 50% dijo que recibia los medicamentos
y los enviaba a una empresa privada especializada en la incineracion, y el otro 50% dijo que no realizaba
dicha accién. En cuanto al habito de guardar los medicamentos en casa, el 95% de los entrevistados dijo
que los almacena en casa, y de ellos, el 91% informo de que toma todas las precauciones para mantenerlos
fuera del alcance de los nifios. En cuanto a la eliminacion de los medicamentos caducados, la mayoria los
tira a la basura normal (68%) o al fregadero/desague del urinario (23%). En cuanto a la informacion sobre
el tema, la mayoria (91%) declar6é no haber recibido ninguna instruccion sobre la eliminacion vy el
almacenamiento de los medicamentos caducados. Incluso sin recibir informacion sobre el tema, esta claro
que la mayoria es consciente de los riesgos de la eliminacion irregular. Se concluye que la mayoria de los
encuestados son conscientes de los impactos negativos, pero siguen realizando la eliminacion inadecuada,
probablemente porque no hay mayor orientacion por parte de los organismos gubernamentales. Es necesario
y urgente el cumplimiento de las leyes por parte de los establecimientos, y una mayor difusion a la
poblacion.
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INTRODUCTION

The growth of the population, coupled with a greater production of the pharmaceutical industry, has
boosted the consumption of medicines in recent years. The drug market moves billions of reais, in
production, distribution and consumption by the whole society (RODRIGUES, COSTA & KISS, 2018). In
Brazil, it is estimated that about 30 thousand tons of medicines are discarded by consumers every year in
the country (ANVISA, 2017).

This situation, as reported by Viana, Viana and Viana (2016), has contributed to the increase in the
disposal of medicines in inappropriate places generating environmental impacts to rivers and soils, as well
as danger to the health of living beings. Medicines are classified as to the potential risks of contamination
to the environment by the standard NBR 10004:2004 as Class | Waste - Hazardous, and according to their
origin in Solid Health Waste (SOUZA, 2019). Despite this classification, Vargas (2014) apud Feitosa and
Aquino (2016) reports that medication waste is discarded along with Urban Solid Waste (USW) when it is
generated by the population in their homes.

To make matters worse, Blankenstein (2017) reports that water treatment technology cannot fully
reverse chemical contamination, because even after advanced purification treatments, contaminants remain
and can be found in small concentrations on the surface and in smaller concentrations in the groundwater.
According to the author, the human metabolism does not process all the ingested medication, i.e., a portion

will be excreted by the patient, also becoming a generator of water and soil contamination.

THEORETICAL FOUNDATION

Causes of drug waste generation

Medeiros, Moreira and Lopes (2014) report that part of the medicines prescribed and purchased by
the population end up accumulating in homes, forming the so-called "Home Pharmacy". These drugs are
often stored incorrectly, exposed to high temperatures or in humid environments, and end up not being
used, and most often have as final destination the common trash or sanitary sewer (MARQUES; XAVIER,
2018).

Fischer and Freitas (2011) report as causes of unused medicines, and consequently, waste
generation: overprescription (doctor prescribes more than necessary for the treatment), self-medication (the
use of medicines without prescription, or use of medicines without any intervention by a doctor or other
qualified professional), distribution of free samples (distributed by manufacturers laboratories to medical
professionals as a form of advertising) and inventory management (good inventory management reduces

the risks of detour, deterioration of medicines and loss by expiration).
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Actions to minimize the generation and irregular disposal of medicine residues

Among the actions to minimize the generation of drug waste, Borrely et al (2012) mention the
adoption of the possibility of fractional sales, in which the package will contain only the correct amount for
the treatment, avoiding possible leftovers, i.e., the drugs will be purchased in the ideal amount for the
treatment. Along the same line, Blankenstein (2017) presents the reformulation of packages, so that they
are sold by daily doses (instead of unit packages), as a possibility to reduce the volume of drugs stored at
home, and facilitate reuse. Intervention during treatment, checking whether the patient is using the
medication as prescribed or if its consumption is still necessary; as well as, improved nutrition, physical
exercise and stress reduction, are ways to reduce consumption, and consequently the disposal of
medications (JESSON, POCOCK, WILSON (2005); BECKER, MENDEZ-QUIGLEY, PHILLIPS (2010)
apud BLANKENSTEIN (2017). Other possible solutions are campaigns to donate unused medicines for
reuse and the sale in fractionated form, i.e., in the exact quantity and dose for the treatment (FISCHER,;
FREITAS, 2011). On fractional sales, the Federal Senate is discussing a Bill (PLS) 98/2017 that aims to
oblige laboratories to manufacture and pharmacies to sell medicines in fractional packages. Regarding
reuse, a practice that is gaining momentum is the emergence of the so-called "solidary pharmacies", where
people donate unused and expired medicines to people in need. Bertolotto et al. (2020) report that several
municipalities, such as Araraquara (SP), Petropolis (RJ), Uberaba (MG), Criciima (SC) and Sinop (MT),
have already created their solidary pharmacies; the State of Rio Grande do Sul has a law that encourages
this practice, and bills on the subject are being discussed in the National Congress and in Legislative

Assemblies, such as that of Minas Gerais.

Impacts of irregular disposal

Among the pharmacological classes that require greater attention, with regard to incorrect disposal,
we have the antibiotics, which according to Bila, Dezotti (2005) are responsible for the development of
resistant bacteria; and estrogens that can affect the reproductive system of aquatic organisms and cause
feminization of male fish present in rivers contaminated with sewage treatment plant effluent disposal
(EICKHOFF, EINECK & SEIXAS, 2009 apud FERREIRA, ABREU, RAPADO, 2019). According to
Blankenstein (2017) in China malformations of fetuses with termination of pregnancy have been verified,

attributed to contamination of water and food irrigated with contaminated water.

Legislation on the disposal of expired medications
Several cities have municipal laws that require pharmacies, drugstores, and drug distributors to

provide containers for the collection of household medications, licit drugs, expired or unused
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pharmaceutical supplies. Among these cities we can mention: Passo Fundo/RS (Law no. 4,462/2007); Porto
Alegre/RS (Law 11,329/2012), Cuiaba/MT (Law no. 5,678/2013) and Aracaju/SE (Law no. 4745/2016).
Some Brazilian states have their own laws, in general, obliging pharmacies to receive medicines and
pharmaceutical products sold. Among them we can mention: Acre (Law 1.401/2001); Amazonas (Law n°
155/2013) Sergipe (Law n° 7.913/2014) and Mato Grosso (Law n° 10.600/2017).

In September 2020, Decree No. 10,388 was signed, establishing the system of "Reverse Logistics
for Overdue or Unused Drugs" at home, i.e., consumers dispense the overdue or unused drugs at
pharmacies, where the product is removed by the distributor that takes it back to the industry that will be in
charge of taking it to a destruction point at an environmentally appropriate location such as incinerators,
coprocessors and/or grade 1 dumps approved by environmental entities. The decree does not provide for
the collection of home care products, material for hospital use, clinics, outpatient clinics, etc. (FEBRAFAR,
2021).

Cabral et al (2013) report that the State of Paraiba, in order to reduce environmental damage by
irregular disposal created Law No. 9646 of December 29, 2011, which deals with the environmentally
appropriate final destination for the disposal of expired medicines or unfit for use, at the state level. This
law establishes that drugstores and pharmacies, including compounding pharmacies, are required to install
points for receiving drugs already sold, expired or unfit for consumption, in visible locations, marked with
signs and informing customers how to proceed with the expired drugs.

Given the above, this study aims to conduct a survey of the disposal and collection of expired drugs
in pharmacies and drugstores in the city of Pombal - PB, and to verify what is the perception of the residents

on this subject.

METHODOLOGY

Description of the study area

The study was conducted in the municipality of Pombal (Figure 1) which is at an altitude of 184
meters and inserted in the interior of the state of Paraiba, Northeast region of Brazil, with an area of
approximately 889 Km2 (MELO, et al 2017). It belongs to the mesoregion of Sertdo Paraibano and
microregion of Sousa and its boundaries are the municipalities of Cajazeirinhas, Sdo Bentinho, Paulista,
Sao Domingos, Aparecida, Condado and Lagoa, all in the state of Paraiba (AZEVEDO, 2014). An estimated
population of 32802 people in the year 2020 (IBGE, 2020).
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FIGURE 1: Location of the municipality of Pombal - PB.

R

SOURCE: Azevedo (2014).

In the city there are 15 pharmacies distributed mostly in the city center; this research sought to
contemplate all of them, considering their quantity and location.

Analysis and data collection

The methodology employed followed the one applied by Silva Junior et al. (2018), which consisted
in the application of two questionnaires, one in the pharmacies and drugstores, and another one for residents
of the city of Pombal-PB, and subsequent data treatment in Excel, with the preparation of graphs. First, a
questionnaire was applied in the commercial establishments, with the following questions: 1. Do you
receive expired drugs? If yes, we ask question 2, and if not, we ask question 3. 2. Where are the collected
drugs sent to? 3. how many pharmacies do you have in Pombal - PB? 4) In the other pharmacies in the
chain, do we repeat what was answered in item 1)?

To analyze the perception of the population, regarding the disposal of expired medications, an
existing questionnaire was applied and adapted from Silva Junior et al. (2018). Due to the pandemic of
COVID-19, we chose to apply the questionnaire through Google Forms, where it was forwarded via
WhatsApp, and had as a requirement to participate in the research, being a resident in the municipality of

Pombal - PB. The form contained the following questions: 1. do you live in urban or rural areas? 2. how
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old are you? 3. what is your gender? 4. are medications stored in your home? 5. are the stored medications
stored out of the reach of children? 6) Where do you and your family dispose of expired medications? 7)
Have you ever received any information about the disposal and storage of expired medications? 8. to the

best of your knowledge, name three negative consequences of the irregular disposal of expired medications.
RESULTS AND DISCUSSIONS

Collection in drugstores and pharmacies in Pombal - PB
The 15 pharmacies in the city were visited for the application of the questionnaires, but 5 units
refused to participate (FIGURE 2A); and those that agreed to participate informed the number of businesses

they have in the city, as shown in figure 2B, among which 2 expressed having more than one unit.

FIGURE 2: (A) Percentage of pharmacies participating in the survey and (B) number of units per
pharmacy in the municipality.

Participating pharmacies How many pharmacies do you have in
Pombal?

2,5

2
15
=yes =no . 1
0
1 2 3 4 5 6 7 8

Pharmacies interviews

Unidades/farméacias

SOURCE: Survey data (2021).

Of the pharmacies that answered the questionnaire, it can be seen that 5 (50%) do not receive, and
5 (50%) receive the expired drugs, as shown in figure 3. Of the establishments that informed they receive,

all informed that the collected material is sent to a specialized private company for incineration.
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FIGURE 3: Percentage of pharmacies that do or do not receive expired medications.

Do you receive expired medications?

SOURCE: Survey data (2021).

From the information presented in the previous figure, we can see the concern of a considerable
portion of the establishments in complying with the legislation in force regarding the receipt and disposal
of expired drugs; on the other hand, the other portion disobeys the legislation by not receiving this waste,

as it considers this measure of little relevance.

Perception of residents about the disposal of expired medications

Regarding the perception of residents about the disposal of expired medicines, a total of 22 people
participated in the research by answering the online form, all residents of Pombal - PB. The results obtained
are presented and discussed in the sequence. Of the 22 interviewees, 13 (59%) are female and 9 (41%) are
male, as shown in figure 4B. Figure 4 shows that 95% (21) live in urban areas, and 5% (1) live in rural

areas.

FIGURE 4: Percentage of the population according to where they live (A) and sex (B).

Where do you reside? What's your sex?

= Urban area
= Male = Female
= Countryside

SOURCE: Survey data (2021).
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Regarding age, it can be seen that the research sample is quite diverse, ranging from 17 to 65 years
old. Most are concentrated in the 25 to 34 age bracket (63.5%), followed by the 45 to 54 age bracket
(13.6%), and followed by the 15 to 24 age bracket (4.5%) and the 65 to 74 age bracket (4.5%). There were

no respondents in the 55 to 64 age group, as per figure 5.

FIGURE 5: Age range of the interviewees Location of the municipality of Pombal - PB.

Age group of respondents
4509 450% 0%

= 14-24 years old

= 25-34 years old
= 35-44 years old
= 45-54 years old

SOURCE: Survey data (2021).

Regarding the storage of medicines, as can be seen in figure 6A, 95% of the sample population
stated that they store medicines at home, and a large portion (91%) are careful to store the medicines out of
the reach of children (FIGURE 6B), which shows that they are aware of how dangerous it can be to allow

this contact, however, it demonstrates that there is still carelessness in a small portion (9%).

FIGURE 6: Percentage of respondents who store medicine at home (A) and care for children (B).

Do you have medicines stored in your Are stored medications out of reach of
home? A
children?

=Yes =No
=Yes =No

SOURCE: Survey data (2021).
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It appears that most of the population still discards the medications in the regular trash (68%),
followed by those who discard them in the sink or toilet (23%), as shown in Figure 7. A small portion of
the interviewees reported disposing of them at collection points (5%) and another portion declared to give
them to the neighborhood health agent. Among those who reported returning at collection points, all said

they delivered at places other than where they bought the medicines.

FIGURE 7: Percentage of discarded expired medicines.

Where do you and your family dispose of expired medications?

5.00% 4,00%

= Dispose of at home in the
common trash

= Discard in the sink or
toilet at home

= Discard at a collection
point

= Give to the health agent

SOURCE: Survey data (2021).

Regarding the knowledge about the disposal and/or storage of medicines at home, the vast majority
(91%) reported never having received any information, such as the importance of correct disposal, the risks
arising from incorrect disposal or the care that should be taken when storing at home. This information
presented by figure 8, indicates that there is a need for greater dissemination on the subject, in order to

make the population aware of this issue.

FIGURE 8: Informing the population about the disposal of medicines.

Have you received any information about the
disposal/storage of expired medicines?

=Yes = No

SOURCE: Survey data (2021).
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Despite the majority declaring not to have received information about the incorrect disposal of
medicines, it can be seen that this sample population has a solid awareness of the risks that this practice can

cause, according to figure 9.

FIGURE 9: Impacts of irregular disposal cited by interviewees.

= Pollution/contamination of bodies of
water

Negative consequences of irregular disposal of expired medicines
= Soil pollution/contamination
Pollution/counting or intoxication of

people
‘ = Poisoning of animals or plants
= Pollution/contamination of the
6,0% environment
Risks for children

SOURCE: Survey data (2021).

The most mentioned negative consequences were pollution/contamination of water bodies (21%),
health problems in the population (17%), and pollution/contamination of the environment (15%). They also
mentioned pollution/contamination of the soil (12%), intoxication of animals and plants (12%), risk for
children (11%), contamination, pollution, intoxication (6%) without specifying the type and/or what affects

them, and 6% reported not knowing the consequences of the irregular disposal of expired drugs.

CONCLUSIONS

The results show that most of the interviewees are aware of how the irregularly discarded expired
drugs can harm the environment and public health, and even so, they discard this material improperly,
probably because there is not a greater guidance from government agencies.

It is necessary and urgent that the pharmaceutical establishments comply with the current law, with
the availability of collection points for the expired drugs, as well as a greater dissemination among the
population, which could induce their proper disposal.

The fact that half of the pharmacies interviewed do not comply with the state law that requires them
to perform the collection of expired drugs, and continue operating normally, coupled with the absence of
awareness campaigns, on radio stations, TV and social networks, by the public, demonstrates a disregard

with this issue.
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