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Abstracts

the goal of the current study is to know what types of expired medicines affect the environment?
What are the effects of disposal of expired medicines on the environment? What are the safe
ways to dispose of expired medications? The questionnaire was created electronically via
Google Drive, and then 700 questionnaires were distributed via mobile phone on the social
networking program (WhatsApp). 680 responses were obtained from (men and women) aged
25-55 years to the researcher’s email. (The target group is residents of the Holy City of Mecca
and Taif).

Keywords: The effect, of disposal, of expired medicines, on the environment.

1. Introduction

Pharmaceutical products have been used in leaping quantities globally (1). However, studies
have shown that a large number of these products eventually went unused or expired (2, 3, 4).
Patients’ poor adherence to drug, too much prescribing by the physicians, decision of the medical
condition, or altering the therapy regimen contributed to medication wastage (5), (6).
Inappropriate storage and disposal of unused pharmaceutical products could reason adverse
consequences. Improperly stored medicines may provide an opportunity for misuse and
accidental poisonings, which can outcome in serious health threats (7). Pharmaceutical waste
may pose a striking risk to the environment and cause health issues due to next exposure to the
population. prof has shown that antibiotics that accumulated in the aquatic system worsened
antibiotic impedance and influenced microorganisms’ virulence (8). Ethinyl estradiol, an active
complex of common oral contraceptives, was shown to cause endocrine disruption in the
population of the roach (9). Trace concentrations of organic contaminants from pharmaceutical
products were also detected in conventional drinking water treatment facilities (10). With this
condition, concern has been raised regarding the environmental impact of pharmaceuticals,
which stimulate the establishment of a new science called ecopharmacogilance. It is known as



Mohammed. M. Altuwirgi, Khalid.O.Alotaibi, Khalid.A.Haddadi, Abdulrahim.D.Althobaiti, Hussain.A.Alsharif, Mrwan. . Alqurashi,
Sayyaf.K.Almabadi, Abdulaziz.l.Asiri, Yasir.0.Buraysali, Mohammed.H.Alsayyali

the science and activities linked to detecting, evaluating, understanding, and preventing adverse
effects of pharmaceutical products in the environment (11). Consumers must be aware of the
appropriate practice of disposing of pharmaceuticals. Nevertheless, an environmentally unsafe
medication disposal practice is common in several regions of the world. Studies conducted in
the United States found that more than 50% of the patients flushed their medicines down the
toilet (12) and less than 1% returned unused medication to pharmacy (13). Other surveys in
China, India, Bangladesh, and Ghana also found that the most common method of disposing of
unused medication was throwing in the garbage, which ended up in landfills (14, 15, 16, 17). No
study has been conducted regarding the disposal practices of unwanted pharmaceutical products
in Indonesia. Such information is necessary for developing effective measures to increase public
awareness of medication disposal and harms associated with its improper practices. This study
evaluated the disposal practice of unused and expired medicines among Indonesian consumers.
ion of topical medications during showering.(18)However, inappropriate disposal of unused and
expired pharmaceuticals accounts for the largest share.(19) Developing countries, with unknown
quantities of (and capacity for) medicinal wastes, have recently significantly increased in
pharmaceutical product consumption.(20,21) This leads to global apprehensions associated with
the production of pharmaceuticals waste, which in turn necessitate the advancement of
knowledge and awareness on safe disposal of the wastes for the general public.(22,23) These
global concerns include inappropriate self-medication, accidental consumption by children,
accumulation of active pharmaceutical ingredients in streams as environmental pollutants, a risk
of antimicrobial resistance, and accidental poisoning of wildlife.(23) For example, diclofenac,
a nonsteroidal anti-inflammatory drug, has been shown to induce renal failure in vultures
following the uptake of the flesh of oxen treated with this drug.11 Expired tetracycline is also
confirmed to cause renal tubular damage.(24) Thus, any damaged or expired medicinal product
ought to be processed directly into specialized waste bins following their removal from pharmacy
stock or return from patients. If pharmaceuticals waste cannot undergo immediate processing,
they should be separated from the other pharmaceutical products, and tags should be attached by
specifying “medicines for destruction” and stored under the control of authorized personnel in a
specified quarantine, pending timely processing for disposal. There should be no accumulation
of such medicinal waste at the pharmacy. (25) Pharmaceuticals reach the environment mainly
through three routes: It is excreted by humans and animals, as is or metabolized, mainly in urine,
and is transported into the environment directly or via wastewater treatment plants. Unused
pharmaceuticals reach the environment either through domestic wastewater or through treated
urban solid waste. Manufacturing plants producing active ingredients may unintentionally
release pharmaceuticals into the environment. Pharmaceuticals can be detected today through
improved measurement methods, at concentrations that may have already existed decades ago
but could not be measured. Many pharmaceutical preparations are excreted or washed off (post-
consumer): studies have shown excretion rates for between 30% and 70% of orally administered
substances, and even higher rates for externally used ointments or gels (26)(27). Some
pharmaceuticals are reduced to different levels in wastewater treatment plants, but others leave
the plant in their active chemical form. Active residues of pharmaceuticals have been detected
in surface waters, which may persist in the environment for long periods of time. Large quantities
of antibiotics and other pharmaceuticals have been found at the outfalls of wastewater treatment
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plants in sub-watersheds where hospital wastewater discharge plays a major role or in watersheds
into which pharmaceutical industries drain. Soy absorbs persistent environmental
pharmaceutical contaminants from treated sewage sludge used as fertilizer, and antibiotics have
also been found in plant leaves (28). The ways pharmaceutical substances enter drinking water
vary. Drinking water is mostly provided through drinking water reservoirs, groundwater and
natural filtration through river banks. Unremoved pharmaceuticals may be detected in the
drinking water treatment process if treated wastewater is discharged into watersheds that provide
drinking water. For example, the Netherlands supplies 37% of its drinking water from surface
water, mainly from natural filtration via the banks of the Rhine and Meuse rivers. In this case
some attention is given to the treatment of pharmaceutical residues (29).

2. Material and Methods:

The study started in (the holy city of Mecca and Taif in Saudi Arabia), began writing the research
and then recording the questionnaire in January 2024, and the study ended with data collection
in June 2024. The researcher used the descriptive analytical approach that uses a quantitative or
qualitative description of the social phenomenon (the impact of disposal of expired medicines
on the environment) the independent variable (the percentage of expired medicine thrown into
the water overall) and the dependent variable (the percentage of medicines dumped in wastewater
and treated water). This kind of study is characterized by analysis, reason, objectivity, and reality,
as it is concerned with individuals and societies, as it studies the variables and their effects on
the health of the individual, society, and consumer, the spread of diseases and their relationship
to demographic variables such as age, gender, nationality, and marital status. Status, occupation
(30), And use the excel 2010 Office suite histogram to arrange the results using: Frequency tables
Percentages (31). A questionnaire is a remarkable and helpful tool for collecting a huge amount
of data, they only answered the questionnaire electronically and it consisted of nine questions,
all of which were closed.

3. Results and discussion:

The percentage of approval to participate by those targeted in the research questionnaire was
expected to be 100%, and the percentage of their ages was as follows: from 25-34 years: 47.8%,
and their percentage among those aged 35-44 years was 34.8%, and from the ages of 45-55 years
it was 17.4%, As for the gender and percentage of participants, the percentage of males was
78.3%, and the percentage of females was 21.7%. As for their nationalities, the percentage of
non-Saudis was 19.6%, while the percentage of Saudis was 80.4%. As for their professions, they
were as follows: student 0%, government employee 60.9%, private sector employee 30.4%,
housewife 4.3%, entrepreneur 4.4%, freelancer 0%. As for their educational status, it was as
follows: neither read nor write 0%, primary 0%, intermediate 2%, secondary 0%, diploma 19.6%,
university 63%, master’s 6.7%, doctorate 8.7%. When moving on to participate in answering the
research questionnaire, it was as follows: The first question: Is disposing of medicines through
toilets or sinks dangerous and considered an environmental and health disaster? Yes 93.5% and
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no 6.5%. The second question: Is laboratory wastewater containing pharmaceutical chemical
compounds likely to mix with river and sea water, affecting the river and marine environment
and various organisms? Yes 95.7% and no 4.3%. The third question: Does unsafe disposal of
medicines increase the spread of antibiotic resistance? Yes 84.4% and no 15.6%. The fourth
question: About many medications that are not completely absorbed or received by the body and
may enter the environment after passing through wastewater treatment plants? Yes, 86.7% and
no, 13.3%. The fifth question: What is the percentage of household medicines that turn into
medical waste that can reach up to 50% globally? Yes 84.8% and no 15.2%. The sixth question:
Can pharmaceutical waste affect the environment by leaking into groundwater unless it is treated
properly? Yes 89.6% and no 10.6%. The seventh question: Can pharmaceutical waste be
classified into four categories? 1- Flammable waste 2- Pharmaceutical waste that includes acidic
or alkaline materials 3- Pharmaceutical waste that interacts negatively with other chemicals 4-
Toxic pharmaceutical waste such as mercury? Yes 95.7% and no 4.3%. Question 8: Does the
random disposal of antibiotics cause mutations in animals and stimulate bacteria to develop
resistance to antibiotics? Yes 89.1% and no 10.9%. The ninth question: Can mechanisms be
developed to redistribute unused medicines that are close to their expiration date to improve the
balance between supply and demand and prevent waste? Yes 91.3% and no 8.7%.
(Table.No.1)(figure No.1).

Table.no.1: Percentage of hope and women participating in the questionnaire
males females
87.3% 21.7%

00
0

11%6

Yes No

Figure No.1: Opinions and trends of some residents of the Holy City of Mecca and Taif
regarding the impact of disposal of expired medicines on the environment

4, Conclusion:

Many medications are not completely absorbed or received by the body and may enter the
environment after passing through wastewater treatment plants 86.7%, the percentage of
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household medications that turn into medical waste, which can reach 50% globally 84.8%, and
the possibility of pharmaceutical waste affecting the environment Through leakage into
groundwater unless properly treated, 89.6%. it found that expired medicines have an impact on
the environment, especially if they are not disposed of in a safe, sound and correct manner, and
if they leak into groundwater and rivers, they represent a great danger to the environment. And
there for on humans, we recommend not throwing it into water in general.
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