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Environmental Impact of Pharmaceuticals and Personal Care 

Products 

Amean A. Yasir 

College of Nursing- University of Babylon/Iraq 

Abstracts 

Medical waste is considered to be a hazardous waste of a special nature due to its high toxicity and its 

toxic and radioactive chemicals and its ability to develop diseases. The extent of the presence of germs 

and viruses in the medical waste and the amount of dose and exposure method and the extent of 

resistance of the body to these microbes. Medical waste includes the waste of isolation rooms for patients 

with infectious diseases, residues of bacteria, infectious and biological agents, waste of sterilization, 

disinfection, blood, serums and plasma, and pharmaceutical residues. This guide provides an overview of 

hospital waste generating processes and presents options for minimizing waste generation through 

source reduction and recycling. Reducing the generation of these materials at the source, or recycling the 

wastes on or off site, will benefit hospitals by reducing disposal costs and lowering the liabilities 

associated with hazardous waste disposal. The hazardous wastes generated by general medical and 

surgical hospitals are small in volume relative to those of industrial facilities; however, the wastes are of 

a wide variety. Some of the hazardous materials used by hospitals that become part of their waste 

streams include chemotherapy and antineoplastic chemicals; solvents; formaldehyde; photographic 

chemicals; radionuclide’s; mercury; waste anesthetic gases; and other toxic, corrosive and miscellaneous 

chemicals. Additional wastes such as infectious waste, incinerator exhaust, laundry-related waste, utility 

wastes, and trash are not addressed in this guide. The results showed that most hospitals in Basra lack 

systematic application of the concept of solid waste management and lack of awareness among medical 

waste workers. All waste incinerators in hospitals are old, operate under temperatures of less than 400 ° 

C and are therefore a source of toxic gas emissions Dioxin Intermediates. Ashes of incinerators, which 

contain a percentage of toxic heavy metals and pathogens, are put into domestic waste in landfills and 

thus make its impact the environment is highly negative in terms of pollution and disease transfer. 

Misuse of residues with chemical drugs they are used to treat cancer patients and treat them as other 

medical waste, as exposure to such waste are very dangerous to workers because of their ability to kill 

human cells or cause malformation. 

Keywords: Medical waste, Hospital waste, Environmental pollution, Hazardous materials. 

Aimed of the Study 

The research aims to give a clear picture of 

the reality of solid waste management in 

hospitals and methods in addition to 

estimating the amount of waste produced by 

these hospitals and proposing an 

environmental security program to manage 

these wastes in the light of research results. 

For the purpose of achieving the research 

objectives, the major government hospitals 

located in Babylon Governorate were selected 

with their various specialties. 

Introduction 

Air is the entire gaseous mixture that fills 

the atmosphere of the earth including water 

vapor. It consists mainly of nitrogen gas of  

 

78,084% and oxygen of 20,946%. Besides 

that, carbon dioxide is 0,033%, water vapor 

and some inert gas. The importance of 

oxygen comes from the great breathing cycle 

Organisms that cannot live without it, and it 

enters the formation of living cells by a 

quarter of the total atoms in the composition. 

In order to balance the environment and do 

not continue to decrease oxygen, it is the 

wisdom of God that plants compensate for 

this loss through the process of 

photosynthesis, where the water reacts with 

carbon dioxide in the presence of light energy 

absorbed by the plant by green chlorophyll 

and therefore the wisdom of God has impact 

http://www.jgpt.co.in/
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It is great if we do not have plants, we will 

not be able to live after the oxygen has run 

out of breathing and burning, and no living 

organism exists on land or in the sea, so the 

aquatic plants also do photosynthesis and 

supply water with oxygen that dissolves in 

them and is needed to breathe all marine 

organisms . 

Every human being in the modern era has 

overshadowed green spaces and thrown huge 

amounts of fumes in the sky. All of this has 

the worst effects on the air and on the 

balance of the environment. If we turn to the 

numbers to be used, we will be afraid of 

pollution. Carbon dioxide has a volume 

percentage of about 0.029% at the end of the 

last century, has risen to 0.033% in 1970 and 

is expected to reach more than 0.038% in 

2000, and for this increase has raised very 

bad environmental balance. 

The environmental effect of pharmaceuticals 

and personal care products (PPCPs) is largely 

speculative. PPCPs are substances used by 

individuals for personal health or cosmetic 

reasons and the products used by 

agribusiness to boost growth or health of 

livestock. PPCPs have been detected in water 

bodies throughout the world. The effects of 

these chemicals on humans and the 

environment are not yet known, but to date 

there is no scientific evidence that they affect 

human health [1]. 

 The term PPCPs contains as well 

environmental persistent pharmaceutical 

pollutants (EPPPs). The European Union 

summarizes pharmaceutical residues with 

the potential of contamination of water and 

soil together with other micro pollutants 

under “priority substances”[2]. 

Since the 1990s water contamination by 

pharmaceuticals has been an environmental 

issue of concern [3]. Most pharmaceuticals 

are deposited in the environment through 

human consumption and excretion, and are 

often filtered ineffectively by wastewater 

treatment plants which are not designed to 

manage them. Once in the water they can 

have diverse, subtle effects on organisms, 

although research is limited. 

Pharmaceuticals may also be deposited in the 

environment through improper disposal, 

runoff from sludge fertilizer and reclaimed 

wastewater irrigation, and leaky sewage.[3] 

In 2009 an investigative report by Associated 

Press concluded that U.S. manufacturers had 

legally released 271 million pounds of 

compounds used as drugs into the 

environment, 92 percent of which was the 

industrial chemicals phenol and hydrogen 

peroxide, which are also used an antiseptics. 

It could not distinguish between drugs 

released by manufacturers as opposed to the 

pharmaceutical industry. It also found that 

an estimated 250 million pounds of 

pharmaceuticals and contaminated 

packaging were discarded by hospitals and 

long-term care facilities [4]. In parallel, the 

European Union is the second biggest 

consumer in the world (24% of the world 

total) after the USA and in the majority of 

EU Member States, around 50% of unused 

human medicinal products is not collected to 

be discharged properly. In the EU between 

30 and 90% of the orally administered dose is 

estimated to be excreted as active substance 

in the urine [5]. 

The term environmental persistent 

pharmaceutical pollutants (EPPP) was 

suggested in the 2010 nomination of 

pharmaceuticals and environment as an 

emerging issue to Strategic Approach to 

International Chemicals Management 

(SAICM) by the International Society of 

Doctors for the Environment (ISDE). 

Depending on the source and ingredients, 

there are various ways in which the public 

can dispose of pharmaceutical and personal 

care products. In the case of pharmaceutical 

products, the most environmentally safe 

disposal method is to take advantage of a 

community drug take-back programs that 

collect drugs at a central location for proper 

disposal. Several local public health 

departments in the United States have 

initiated pharmaceutical take-back 

programs.  

In addition, the United States Drug 

Enforcement Administration (DEA) 

periodically promotes local take-back 

programs as well as a program called the 

National Take Back Initiative [6]. Currently, 

take back programs are funded by state or 

local health departments or are volunteer 

programs through pharmacies or health care 

providers. In recent years, the proposition 

that pharmaceutical companies should be 

responsible for their products “from the 

cradle to the grave,” has been gaining 

traction. This philosophy suggests that the 

manufacturers should fund the proper 

disposal of pharmaceutical products [7]. Take 
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back programs should exist in every 

community, and if further information is 

required on the matter the city officials 

should be contacted [8]. The Environmental 

Protection Agency and the Office of National 

Drug Control Policy further emphasize that if 

no program is available to follow the 

subsequent measurements: 

After these products are properly disposed, 

the process of treating them for minimizing 

environmental effect begins. Water 

treatment facilities use different processes in 

order to minimize or fully eliminate the 

amount of these pollutants. This is done by 

using sorption where suspended solids are 

removed by sedimentation [8]. Another 

method used is biodegradation, and through 

this method microorganisms, such as 

bacteria, feed or break down these pollutants 

thus eliminating them from the 

contaminated media. 

Pharmaceuticals", or prescription and over-

the-counter medications made for human use 

or veterinary or agribusiness purposes, are 

common PPCPs found in the environment [9]. 

Antibiotics, nutraceuticals (e.g., vitamins), 

supplements, and sexual enhancement drugs 

are contained in this group. "Personal care 

products" may include cosmetics, fragrances, 

menstrual care products, lotions, shampoos, 

soaps, toothpastes, and sunscreen. These 

products typically enter the environment 

when passed through or washed off the body 

and into the ground or sewer lines, or when 

disposed of in the trash, septic tank, or 

sewage system [1]. 

Human 

The scope of human exposure to 

pharmaceuticals and personal care products 

from the environment is a complex function 

of many factors. These factors include the 

concentrations, types, and distribution of 

pharmaceuticals in the environment; the 

pharmacokinetics of each drug; the structural 

transformation of the chemical compounds 

either through metabolism or natural 

degradation processes; and the potential 

bioaccumulation of the drugs [10]. More 

research is needed to determine the effects on 

humans of long-term exposure to low levels of 

PPCPs. The full effect of mixtures of low 

concentrations of different PPCPs is also 

unknown [11]. 

Although research has shown that PPCPs are  

present in water bodies throughout the 

world, no studies have shown a direct effect 

on human health. However, the absence of 

empirical data cannot rule out the possibility 

of adverse outcomes due to interactions or 

long-term exposures to these substances. 

Because the amounts of these chemicals in 

the water supply may be in the parts per 

trillion or parts per billion, it is difficult to 

chemically determine the exact amounts 

present. Many studies [12] have therefore 

been focused to determining if the 

concentrations of these pharmaceuticals exist 

at or above the accepted daily intake (ADI) at 

which the designed biological outcomes can 

occur [13]. 

In addition to the growing concerns about 

human health risks from pharmaceutical 

drugs via environmental exposures, many 

researchers have speculated about the 

potential for inducing an antibiotic 

resistance. One study found 10 different 

antibiotics in sewage treatment effluents, 

surface water, and sediments [14]. Some 

microbiologists believe that if antibiotic 

concentrations are higher than the minimum 

inhibitory concentrations (MICs) of a species 

of pathogenic bacteria, a selective pressure 

would be exerted and, as a result, antibiotic 

resistance would be selectively promoted. It 

has also been proven that at even sub-

inhibitory concentrations (e.g., one-fourth of 

the MIC), several antibiotics are able to have 

an effect on gene expression (e.g., as shown 

for the modulation of expression of toxin-

encoding genes in Staphylococcus aureus) 

[15]. For reference the MIC of erythromycin 

that is effective against 90 percent of lab 

grown Campylobacter bacteria, the most 

common food-borne pathogen in the United 

States, is 60 ng/mL [16]. One study found 

that the average concentration of 

erythromycin, a commonly prescribed 

antibiotic, was 0.09 ng/mL in water 

treatment plant effluents,.[16] Additionally, 

transfer of genetic elements among bacteria 

has been observed under natural conditions 

in wastewater treatment plants, and 

selection of resistant bacteria has been 

documented in sewers receiving wastewaters 

from pharmaceutical plants [17]. Moreover, 

antibiotic resistant bacteria may also remain 

in sewage sludge and enter the food chain if 

the sludge is not incinerated but used as 

fertilizer on agricultural land [19]. 

The relationship between risk perception and  
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behavior is multifaceted. Risk management 

is most effective once the motivation behind 

the behavior of disposing unused 

pharmaceuticals is understood. There was 

little correlation found between the 

perception of risk and knowledge regarding 

pharmaceutical waste according to a study 

conducted by Cook and Bellis in [18]. This 

study cautioned against the effectiveness of 

attempting to change the public’s behavior on 

these health issues by warning them of the 

risks associated with their actions. It is 

advised to take careful measures to inform 

the public in a way that does not impart guilt 

but rather public awareness. For example, a 

study carried out by Norlund and Garvill in 

Sweden [20] that found that some people may 

make a personal sacrifice in terms of comfort 

because they feel that it would be helpful to 

reduce further environmental damage caused 

by the use of cars. Awareness of air pollution 

problems was a factor in their decision to 

take action on a more environmentally 

favorable choice of transportation. Thus, the 

goal of Bound’s project encapsulates whether 

the perception of risk associated with 

pharmaceuticals has an effect on the way in 

which medication is commonly disposed. 

In order to conduct this study, the 

pharmaceuticals were grouped by their 

therapeutic action in order to help 

participants identify them. The eight 

therapeutic groups are listed below: 

antibacterial, antidepressants, 

antihistamines, antiepileptic, hormone 

treatments, and lipid regulators. Next, a 

survey was created to examine the disposal 

patterns of the participants and their 

perception of the existing risk or threat 

against the environment.  

Respondents were asked the following 

questions in part one of the survey: 1. When 

and how they disposed of pharmaceuticals. 2. 

How they perceive the risk to the 

environment posed by pharmaceuticals. 3. To 

differentiate between the risks associated 

with different classed of pharmaceuticals. 

Part two of the survey involved each of the 

eight pharmaceutical groups described above 

individually. Finally, the third part asked 

information about the age, sex, profession, 

postcode, and education of participants. The 

sample size of participants was precise in 

comparison to the actual distribution of 

males and females in the UK: Sample- 54.8 

percent were female and 45.2 percent male  

vs. Actual- the UK of 51.3 percent female to 

48.7 percent male. Results showed that when 

a medication must be discarded, 63.2 percent 

of participants throw them in a bin, 21.8 

percent return them to a pharmacist, and 

11.5 percent dispose of them via the 

toilet/sink, while the remaining 3.5 percent 

keep them. Only half of the respondents felt 

like pharmaceuticals could potentially be 

harmful to the environment. Upon 

examination of factors relevant to risk 

perception, there was no definite link found 

between perception and education or income. 

Environmental 

The full effects of most PPCPs on the 

environment are not understood, there is 

concern about the potential they have for 

harm because they may act unpredictably 

when mixed with other chemicals from the 

environment or concentrate in the food chain. 

Additionally, some PPCPS are active at very 

low concentrations, and are often released 

continuously in large or widespread 

quantities. 

Because of the high solubility of most PPCPs, 

aquatic organisms are especially vulnerable 

to their effects. Researchers have found that 

a class of antidepressants may be found in 

frogs and can significantly slow their 

development.[medical citation needed] The 

increased presence of estrogen and other 

synthetic hormones in waste water due to 

birth control and hormonal therapies has 

been linked to increased feminization of 

exposed fish and other aquatic organisms 

[21]. The chemicals within these PPCP 

products could either affect the feminization 

or masculinization of different fishes, 

therefore affecting their reproductive rates 

[22].  

In addition to being found only in waterways, 

the ingredients of some PPCPs can also be 

found in the soil. Since some of these 

substances take a long time or cannot be 

degraded biologically, they make their way 

up the food chain.[medical citation needed] 

Information pertaining to the transport and 

fate of these hormones and their metabolites 

in dairy waste disposal is still being 

investigated, yet research suggest that the 

land application of solid wastes is likely 

linked with more hormone contamination 

problems.[23] Not only does the pollution 

from PPCPs affect marine ecosystems, but 
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also those habitats that depend on this 

polluted water. 

There are various concerns about the effects 

of pharmaceuticals found in surface waters 

and specifically the threats against rainbow 

trout exposed to treated sewage effluents. 

Analysis of these pharmaceuticals in the 

blood plasma of fish compared to human 

therapeutic plasma levels have yielded vital 

information providing a means of assessing 

risk associated with medication waste in 

water. In a study by Dr. Jerker Fick from 

Umeå University [24] rainbow trout were 

exposed to undiluted, treated sewage water 

at three different sits in Sweden.  

They were exposed for a total of 14 days 

while 25 pharmaceuticals were measured in 

the blood plasma at different levels for 

analysis. The progestin Levonorgestrel was 

detected in fish blood plasma at 

concentrations between 8.5 and 12 ng mL-1 

which exceed the human therapeutic plasma 

level. Studies show that the measured 

effluent level of Levonorgestrel in the three 

areas was shown to reduce the fertility of the 

rainbow trout.[non-primary source needed] 

The three sites chosen for field exposures 

were in located in Stockholm, Gothenburg, 

and Umeå. They were chosen according to 

their varying degrees of treatment 

technologies, geographic locations, and size. 

The effluent treatment includes active sludge 

treatment, nitrogen and phosphorus removal 

(except in Umeå), primary clarification, and 

secondary clarification. Juvenile rainbow 

trout were procured from Antens fiskodling 

AB, Sweden and Umlax AB, Sweden. The 

fish were exposed to aerated, undiluted, 

treated effluent. Since all of the sites 

underwent sludge treatment, it can be 

inferred that they are not representative of 

the low end of treatment efficacy. Of the 21 

pharmaceuticals that were detected in the 

water samples, 18 were identified in the 

effluent, 17 in the plasma portion, and 14 

pharmaceuticals were found in both effluent 

and plasma [23]. 

Results and Discussion 

Hospitals and health centers are often 

emitted from their incinerator and the 

resulting waste causes serious problems for 

the environment, but despite the knowledge 

of the administration of what is happening 

but cannot be dispensed with this method to  

the existence of the alternative All hospitals 

have a holocaust to damage the result of or 

work of medical waste Or waste solid and 

liquid We do not know how to treat the risk 

According to studies found that the waste 

resulting from the cleanliness and 

maintenance and kitchen waste amounted to 

18520 kg per year and that these wastes are 

transferred to the landfill and treated with 

landfill like other waste collected by 

municipal services, The most dangerous and 

resulting from the operating rooms and their 

uses, weighing 1,550 kg per year and divided 

into liquid and solid parts, liquid: blood, 

serums, water, x-rays, etc .; solid: cotton, rolls 

and some human organs. Here is the danger 

and pollution occurs, and studies 

recommended the need to separate the waste 

with different colored bags, Household waste 

to distinguish and deposit incinerators, 

especially hospitals, and the need to raise 

awareness of medical personnel and how to 

deal with them (Table1). 

Methods of Air Pollution By Hospital 

Waste Products 

 Through suspended solids such as smoke 

resulting from burning waste. 

 With gaseous substances or poisonous 

fumes and radiation. 

 Bacteria and bacteria caused by patients or 

through decomposition and pollution. 

Hazardous Waste Treatment Processes 

are Carried out in the Following 

Framework 

 The injection of hazardous wastes that can 

be pumped into wells, salt caps and natural 

reservoirs in areas away from residential 

and urban communities. 

 Hazardous waste landfill in special 

embankment drilling equipped and isolated 

from the rest of the vocabulary of the 

ecosystem 

 Biologically hazardous waste treatment 

using some types of micro-organisms for 

analysis - 

 Treatment of hazardous wastes, either 

physically or chemically, by evaporation, 

drying, calcination, equation, precipitation, 

etc. 

 Incineration in special incinerators 

equipped with the emission of gases and 

vapors in the surrounding environment 

 Permanent storage such as putting 

hazardous waste containers inside a mine 
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Take all Measures to Reduce and 

Minimize the Generation of Hazardous 

Wastes By 

 Develop clean technology and generalize 

its use 

 Develop suitable systems for hazardous 

waste management 

 Expand the reuse and recycling of 

hazardous waste after treatment 

whenever possible. 

 

Table 1: Classification of hospital waste by World Health Organization (WHO) 
No Type Classification 

1 Ordinary waste It includes food waste, some paper, plastic and so on. 

2 Hospital and medical waste Unusual used equipment Replacement bandages, replacement gypsum, 

plastic Medicine and injection boxes, cotton, blister. 

Sharp used equipment (glass, needles, blades, bars) 

3 Surgery waste Surgery residues (truncated organs, follicles, skin, laboratory 

specimens, bones) 

Postoperative residues (plastic bags for biological liquids, laboratory 

waste from Biologicalsamples). 

4 Automatic inspection and detection 

equipment 

Film boxes and some materials used in detection laboratories, imaging 

materials 

And radioactive films 

5 Pharmaceutical residues Recovered, residual or expired medicines, recovered, expired or residual 

solutions 

 

The effect of smoke resulting from the 

burning of hospital waste, both medical and 

consumables, has very serious effects because 

it affects the human and the environment 

and the most important: 

Cracking the ozone layer, which allows 

cosmic gases and foreign particles to enter 

the atmosphere of the Earth, and to make 

significant changes, too, the presence of fog 

and smoke in the air reduces the amount of 

optical radiation reaching the surface of the 

earth, and optical rays that do not reach the 

surface, If the added heat energy that leaks 

into the air as a result of combustion will 

gradually increase the temperature of the 

atmosphere, if the continued rise in the 

temperature of the atmosphere may lead to 

fusion of the ice mountains located in the 

poles and the dumping of the earth Water 

It also causes the pollution of rainwater - 

especially in nearby areas because it collects 

all the pollutants in the air from the sky, the 

most famous of which are nitrogen oxides and 

Sulphur oxides. It is worth mentioning that 

rain water pollution is a very dangerous 

phenomenon because it is harmful to humans 

through pollution of the environment with 

water. 

 

 

 This rainwater fall rainwater contaminated 

over agricultural areas lead to contamination 

of these crops and to poison the living 

organisms that feed on them, and passes the 

poison to the human if these contaminated 

agricultural products. 

Recommendation 

 Identify specific places for the storage of 

hazardous wastes that have safety 

conditions that prevent any general 

damage or damage to people. 

 Storage of hazardous waste in special 

containers made of a waterproof material, 

free of leaky holes, with a tight lid, 

suitable for the quantity of hazardous 

waste, or by the storage assets of such 

wastes according to their quality. 

 A clear mark shall be placed on the 

containers of hazardous waste storage to 

be informed of the contents of these 

containers and shall be known as the risks 

resulting from dealing with them in an 

indirect manner. 

 A hazardous waste collection schedule is 

established so as not to leave too long in 

storage containers 

 A hazardous waste generator is required 

to provide containers and to take into 

account their washing after each use and 

not to place them in public places. 
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