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ABSTRACT: 

 

Not so long ago, making and using more medicine started causing trouble for nature and people’s well-being. 

When old, leftover, or tainted drugs go into trash without care, they slip into dirt and rivers – spreading harm. 

These leaks may fuel drug-resistant bugs, hurt animals, poison kids by mistake, unbalance ecosystems too. 

Looking closely, this work checks how we now handle such risky leftovers. It measures real habits against advice 

laid out by global and national groups like WHO and CPCB. 

Gaps in sorting waste right where it’s made might come from poor training or only following parts of the rules. 

One thing stands out – handling medical trash wrong can harm both people and nature. When mistakes happen 

with medicine disposal, consequences ripple outward quietly. Training teams more often could help fix some 

missteps along the way. Watching compliance closely tends to reduce risky shortcuts over time. Using bins marked 

by colors makes separation easier during busy hours. Returning unused drugs through organized efforts cuts down 

what ends up in landfills. Each step forward leans less on policy alone, more on daily choices. 

Focused on safeguarding communities, this study highlights consistent methods for handling drug disposal. 

Moving beyond spills into soil, proper routines block harmful leaks into nature. Following clear rules becomes 

simpler when systems stay steady over time. 
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  Healthcare Waste. 

 

CHAPTER 1 

INTRODUCTION: 

 

1.1 INTRODUCTION TO THE TOPIC: 

 

Most places inside a medical building might leave behind old meds. Running an on-site mixing lab means leftover 

substances pile up. Spills happen where pills move – half-empty vials, tubing with traces still inside. Used 

medications show up near patient rooms, storage closets, even transport carts. These materials need careful 

handling because they don’t break down like regular trash. Handling them wrong risks harm to people and nature 

alike. Some medicines sitting around homes might go into regular trash – maybe after being mixed with coffee 

grounds or something yucky so others won’t take them. Places like drugstores, clinics, and shipping hubs hold 

much bigger amounts, needing careful handling to protect people nearby and staff. These items pose risks if not 

dealt with properly. Leftover pills, outdated injections, spoiled liquids – all count when they’re past use. Even 

things touched during pharmacy work join the pile: paper wrappers, plastic caps, face coverings, hand protection. 

Anything linked to medicine prep or delivery could become part of this stream once it’s done its job. 

Fish carry traces of medicines once poured away by clinics long ago. Back then, nobody realized what damage 

those chemicals could do. Today scientists spot leftover pills and potions messing up water life. After the start of 

the COVID-19 outbreak, medicine sales climbed sharply – reaching nearly 30% higher between 2020 and 2022, 

hitting a total of RON 5.7 billion. During early 2023 alone, Romanian consumers bought 185.4 million packages 

of drugs. Numbers have been climbing fast lately when it comes to making, using, then throwing away 

medications. Because of the pandemic, more people asked for prescriptions while also keeping larger amounts at 

home. That shift pushed unused pills into trash bins more often than before. Homes usually store lots of medicine. 

Some sit too long, others linger unused even if still good. During the pandemic, buying and using meds shifted – 

less care went into choices. Overflow happens. People pour liquids down drains, toss solids in trash bins. That 

dirties water systems, harms nature. Money vanishes when pills go wasted – public funds vanish quietly. Poor 

medication habits stretch across nations. WHO points out over fifty percent of drugs face wrong prescribing or 

selling paths. Half the time, those who get them fail to follow proper routines. 

Outdated meds, spilled drugs, or recalled batches – these count as pharma waste. Bottles with leftover pills inside, 

used gloves smeared with powder, even dusty boxes after a drug gets pulled – all part of it too. Storing them 

safely comes before anything else. Sorting happens next, then careful packing follows close behind. Moving the 

loads needs planning, not guesswork. Testing shows what’s risky, what isn’t. Disposal wraps up the cycle but only 

after checks are done. Keeping this trash away from regular bins matters every single time. Budgets must reflect 

real costs, nothing trimmed down. Smarter methods beat old habits when dealing with these materials. Each step 

leans on facts, never assumptions. 

This study looks at how Romanian pharmacists handle medicine waste today. It examines what they do now, plus 

their plans for reuse and recycling after the pandemic. Focus shifts to obstacles – both system-wide and personal 

– that stand in the way. For clarity, two goals guide the work: one explores pharmacy capacity through numbers, 

tracking actual handling of expired drugs. The second gathers views from specialists, revealing gaps in rules and 

daily habits around disposal. Structure follows a clear path – it begins with background, moves into tools and 

data, then findings, analysis, ends with takeaways. Each part builds without excess, stays grounded in evidence. 

Most times, medicines split into types meant for humans or animals. Because pets get treated too, those drugs 

sometimes enter nature through how we toss them out. When farm animals take medicine, traces stay in their 

waste – which leaks into rivers or soil later on. Even fish farming adds these substances when unwanted doses go 
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unused. People at home use pills and creams, then wash residues down drains after use. Hospitals contribute just 

as much when disposing leftover treatments. What flows from sinks ends up in water systems more than many 

think. Waste sites collect discarded meds that break down slowly over time. Bacteria exposed to constant low 

levels of antibiotics begin surviving what once killed them. This shift happens because chemicals build up where 

they should not be. Resistance grows quietly in places like riverbeds or farmland fields. 

 

 Most people visit a hospital or clinic once in their life. Even tiny ones handle countless medicines each 

day. Think about it – what happens to all that leftover medicine? Where does it actually end up? 

 

1.2 Importance of Pharmaceutical Waste management:   

 

Foul outcomes come from bad handling - so rules shape how waste gets removed. Old tricks fade when smarter 

ways show up, cutting danger step by step. Safety grows not by accident, but by better choices made over time. 

Each misstep risks harm; each fix brings quieter nights. Proper steps today block chaos tomorrow. 

 

WATER SOURCES: 

 

Poor handling of medicine trash messes up rivers and lakes – has done so for more than forty years already. Water 

users face real health risks when these contaminants slip into their supply. Happens every day, even though 

solutions exist. 

 

ENVIRONMENTAL HAZARDS: 

 

A main reason this type of trash needs careful handling lies in its harmful ingredients – substances risky to nature’s 

balance. Because many medicine-based chemicals survive treatment plants, they slip into rivers through drains. 

These pollutants can shift how sea life behaves, possibly reaching people who eat fish. 

 

1.3 TYPES OF PHARMACEUTICAL WASTE AND HOW TO DISPOSE THEM: 

The World Health Organization (WHO) has categorized biomedical waste into eight categories, They are: 

  

1.Biomedical Waste: 

 

1. Infectious Waste: Filled medical trash counts as hazardous stuff. When germs ride on discarded health materials, 

it becomes a risk. Stuff used in patient care often falls into this group if microbes are present. Items soaked with 

infected fluids qualify too. Not every hospital scrap belongs here - only what carries contamination. 

2. Sharps objects: these are sharp items. Tools that cut or puncture often fall into this group. Broken glass can 

slice skin just like a razor does. Items meant for cutting show up here too. Even when small, they pose a risk 

because of their edges. 

3. Pathological Waste: Body parts of humans or animals, including tissues, fluids, or blood. 

4. Pharmaceutical Waste: Unused drugs, medicine, or creams that are expiring. 

5. Genotoxic Waste: Toxic drugs and hazardous toxic waste. 

6. Radioactive Waste: Any waste containing potentially radioactive materials. 

7. Chemical Waste: It is chemical Liquid waste from machines, batteries, and disinfectants. 

8. General/Other Waste: All other non-hazardous waste. 
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Bio Medical Waste Management Rules, 2016 categorizes the bio-medical waste generated from the health care 

facility into four categories based on the segregation pathway and colour code are as follows: 

1. Yellow Category 

2. Red Category 

3. White Category 

4. Blue Category 

 

Category Types of waste 

Yellow 

Anatomical Waste Human tissues, organs, body parts and fetus below the 

viability period (as per the Medical Termination of Pregnancy Act 1971, 

amended from time to time). 

 

Animal Anatomical Waste Experimental animal carcasses, body parts, 

organs, tissues, including the waste generated from animals used in 

experiments or testing in veterinary hospitals or colleges or animal houses. 

 

Soiled Waste Items contaminated with blood, body fluids like dressings, 

plaster casts, cotton swabs and bags containing residual or discarded blood 

and blood components. 

 

Discarded or Expired Medicine Pharmaceutical waste like antibiotics, 

cytotoxic drugs including all items contaminated with cytotoxic drugs along 

with glass or plastic ampoules, vials etc. 

 

Chemical Waste Chemicals used in production of biological and used or 

discarded disinfectants. 

 

Chemical Waste Chemicals used in production of biological and used or 

discarded disinfectants. 

 

Discarded linen, mattresses, beddings contaminated with blood or body 

fluid, routine mask & gown. 

 

Microbiology, Biotechnology and other clinical laboratory waste (Pre-
treated) Microbiology, Biotechnology and other clinical laboratory waste: 

 

Blood bags, Laboratory cultures, stocks or specimens of microorganisms, 

live or attenuated vaccines, human and animal cell cultures used in research, 

industrial laboratories, production of biological, residual toxins, dishes and 

devices used for cultures. 

 

RED 

Wastes generated from disposable items such as tubing, bottles, intravenous 

tubes and sets, catheters, urine bags, syringes without needles, fixed needle 

syringes with their needles cut, vaccutainers and gloves 

 

WHITE 

Waste Sharps including metals Needles, syringes with fixed needles. Needles 

from needle tip cutter or burner, scalpel, blades, or any other contaminated 

sharp object that may cause puncture and cuts. This includes both used, 

discarded and contaminated metal sharps. 
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BLUE 
Broken or discarded and contaminated glass including medicine vials and 

ampoules except those contaminated with cytotoxic wastes. 

 

 

2. GENERAL WASTE: 

 

Everything that isn’t medical trash falls into general waste. Most leftover stuff after health care disposal lands 

here instead. 

This waste consists of mainly: 

(i) News paper, paper and card boxes (dry waste) 

(ii) Plastic water bottles (dry waste) 

(iii) Aluminium cans of soft drinks (dry waste) 

(iv) Packaging materials (dry waste) 

(v) Food Containers after emptying residual food (dry waste) 

(vi) Organic Bio-degradable waste mostly food waste (wet waste) 

Construction and demolition waste 

 

3. OTHER WASTES: 

 

Few leftover materials include old electronics, spent batteries, or radioactive byproducts - items outside 

biomedical waste rules yet still needing proper disposal 

Aspects related to disposal of pharma or medical waste at home, pharmacies and hospitals. 

 

 

Chapter 2 

Methods of pharmaceutical waste management: 

 

According to WHO The following are the recommended guidelines for the safe disposal of expired drugs: 

Below are the different methods of pharmaceutical waste management: 

 

1. LANDFILLING: 

 

Beneath layers of earth, trash finds its place in a managed dump site. Handles non-hazardous meds and firm 

scraps. One job fits both types quietly under clinic rules. 

Buried deep where safety measures block leaks into water below. Soil layers trap waste so it cannot slip through. 

Concrete barriers hold contents tightly in place. Designed spaces keep poisons away from drinking sources. 

Sealed units stop seepage before it starts. Big amounts of toxic or very dangerous medicines? This won’t work. 

Handling those is beyond its limits. Risk level too high here. Designed for lighter tasks only. Safety drops fast 

when loads grow. Not built for extreme hazards. Stick to smaller, less risky jobs. 
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INCINERATION: 

 

Burning at intense heat, typically past 800 degrees Celsius. Temperatures climb as high as 1200 under certain 

conditions. Best way to handle: Expired medicines Cytotoxic drugs Contaminated pharmaceutical waste Fewer 

leftovers when things break down completely. Toxic stuff vanishes through intense breakdown. Fans spin when 

filters trap smoke. Machines hum only if scrubbers remove fumes. 

 

2. ENCAPSULATION: 

 

Containers hold pharmaceutical waste. Drums store it afterward. Waste moves into these vessels slowly. The 

material waits inside until disposal. Each drum gets sealed when full. 

Cement fills it, sometimes plastic foam steps in. Bitumen works too when needed. 

Buried after being closed off tight. Then left behind underground. 

Few bits of trash, mostly stiff stuff – handles that kind of load. Works when there isn’t much to move, keeps things 

contained without fuss. 

 

3. INERTITION: 

 

Cement, lime, and water get blended into waste. The mix comes together slowly. Moisture spreads through the 

dry bits. A thick slurry begins to form. Particles bind as the mixture stiffens. This paste holds everything locked 

inside. 

A solid chunk takes shape ahead of trash burial. 

Fewer harmful chemicals slip into earth or streams. Instead, they stay locked away where they belong. 

 

4. BREAKING DOWN CHEMICALS THROUGH NEUTRALIZATION: 

 

Fumes shift when acids meet certain drugs, turning danger quiet. Reactions unfold where liquids mix under 

watchful eyes. Quiet changes happen inside sealed containers during cleanup. Harm fades once compounds break 

down into safer forms. 

Suitable for liquid pharmaceutical waste. 

Example: Neutralizing acidic or alkaline waste before disposal. 

 

5. RETURN TO MANUFACTURER TAKE BACK PROGRAMS: 

 

Farmers sometimes return old stock back through supply lines. Manufacturers take them after people hand them 

in. Frequent in wealthier nations where drug return programs exist. Friendly to nature, it keeps safety first. Though 

gentle, it works without harm. Always clean, never risky – this way stays green while protecting what’s around. 

 

6. AUTOCLAVING: 

 

Built to handle high-pressure steam for killing germs. Pressure pushes the process forward, heat does the rest. 

Packaging fits medicine leftovers that are dirty yet safe to handle. Not meant for cancer drugs or sharp tools. It 

leaves chemicals untouched – just wipes out tiny living things instead. 
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7. SEWER DISPOSAL LIMITED USE: 

 

Few medicine liquids, when watered down, go into wastewater pipes instead. 

Permitted solely within tightly controlled rules. Beware: unsuitable for dangerous  substances or toxic 

medications. 

 

8. PLASMA PYROLYSIS: 

 

Advanced high-temperature technology. Completely destroys hazardous pharmaceutical waste. Fewer harms to 

nature yet costs more. Still, price tags climb when green choices appear.  

 

 

CHAPTER 3 

 

3.1 AIMS 

 

To evaluate the current pharmaceutical waste management practices in community pharmacies and suggest 

improvements for safe disposal. 
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3.2 OBJECTIVES: 

 

 To assess knowledge of pharmacists regarding pharmaceutical waste disposal. 

 Finding ways people often get rid of old medications. 

 Checking whether rules set by officials are being followed. 

 To determine challenges faced by pharmacists in waste management. 

 To recommend strategies to improve waste management practices. 

 

3.3 HYPOTHESES: 

 

Imagine a situation where what pharmacists know has nothing to do with how they handle unused medicines. 

That idea sits at the center of H₀. It suggests understanding doesn’t shape actions when it comes to discarding 

drugs safely. Instead, behavior might stem from something else entirely - habits, maybe, or rules outside 

awareness. This assumption acts like a starting point before any data enters the picture. Until proven otherwise, 

expertise plays no real role in these choices. The link simply does not exist under this view. 

 

A link likely exists between how much pharmacists know and the way they handle drug waste. What workers 

understand might shape their actions when getting rid of unused medicines. Their level of training could influence 

whether disposal methods follow safety rules. Knowing more may lead to better choices in managing harmful 

materials. Experience in pharmacy work might tie closely to correct handling habits. Understanding guidelines 

probably affects how carefully staff discard leftover drugs. 

 

3.4 WHY THIS STUDY MATTERS; 

 

Fewer pills get used now that more are bought. Waste grows when prescriptions pile up faster than they’re needed. 

Floating pollutants might spread, while microbes adapt. Resistance builds as chemicals linger in soil and water.  

Many people in medicine still do not know enough. The general population often remains uninformed too. 

Without clear understanding, gaps grow quietly. Knowledge spreads slowly, if at all. Misconceptions linger where 

facts should be. Clarity is missing across both groups. Safe disposal methods get stronger when policies are shaped 

with care. Planning improves when real needs guide the way. 

From cities comes a need - this research answers by shaping better ways to handle unused medicines. Outcomes 

emerge through clearer paths for disposal methods long overlooked. Systems adapt when numbers speak louder 

than guesses once did. 

 

3.5 REVIEW OF LITERATURE: 

 

Safe Waste Handling in Healthcare Settings WHO Guidelines 2014. 

Pharmaceutical Residues Found in Rivers. 

Study of toxic drug residues in hospital water waste. 

Indian Biomedical Waste Rules 2016 Updated. 

Finding out how much pharmacists know about returning unused medicines. Some research looks at their 

understanding of these collection efforts. 
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CHAPTER 4 

4.1 METHODOLOGY: 

 

Right now, a snapshot-style approach will look at how medicine waste gets handled across certain medical spots 

in Mumbai. Hospitals come into focus, alongside drugstores and pharma units spread through Maharashtra’s busy 

urban core. Packed neighborhoods feed heavy clinic traffic, which means more leftover medications piling up 

each day. Sorting habits take center stage, along with where the discarded pills and packaging actually end up. 

Rules from global health authorities blend into the review, just like national pollution standards guiding safe drop-

offs. What happens inside trash bins speaks volumes about rule-following behavior behind closed doors. 

People working with medicines and disposal tasks will take part – that includes pharmacists, nurses, facility 

managers, waste workers, plus shop owners in medicine outlets. Around one hundred to one hundred twenty 

persons will join, picked carefully so each group from public clinics, private medical centers, and local drugstores 

shows up fairly. Anyone joining must handle medication trash regularly and agree openly to be part of it. Those 

who do not deal with getting rid of used drugs won’t be included here. 

Gathering information happens two ways – through firsthand sources and existing materials. A fixed survey forms 

the core of direct data gathering, aiming to check how much people know about sorting, holding, moving, and 

getting rid of medicine waste. This tool uses various question styles: options to pick from, clear yes or no answers, 

along with scaled ratings that show depth of understanding. Talking in person with hospital managers and those 

handling trash duties adds another layer, revealing what rules are in place and where problems pop up when 

putting waste plans into action. Watching actual routines on-site brings facts to light too; a detailed list guides 

these checks, focusing on separation habits, bins marked by color, tag clarity, space conditions where waste waits, 

and how it moves out from medical centers. 

From hospital waste logs to official policies, clues will come forth. Rules set by governments sit alongside 

research papers, quietly speaking. The year 2016 brought India’s updated rules – those shape part of the picture. 

Across oceans, WHO suggestions add weight, though not always followed. Old habits in clinics meet global 

advice, sometimes clashing, sometimes aligning. Papers once printed, now dusted off, feed into how things are 

judged today. 

 

Data gathered during the study gets turned into codes, placed into organized formats, then examined through basic 

math methods including averages, how often things show up, portions of totals. To see if skill level connects with 

correct waste handling, researchers might run a Chi-square check. Findings appear later in visual forms – charts 

split into slices, bars lined up side by side, structured grids – to help make sense of patterns. Respect for each 

person involved means everyone agrees openly before joining, private details stay locked away, names never 

linked to responses. Approval from the institution comes first, only then does work begin. About twelve weeks 

cover everything – drafting plans, gathering information, looking at results, putting together findings. That 

timeline holds unless something shifts behind the scenes. 

Starting here, a clear path opens to check how medicines are thrown away right now. One step at a time, weak 

spots in real-world use come into view. Where things fall short becomes visible through careful review. Fixing 

those points follows naturally when flaws are mapped out. Safe handling grows stronger when changes make 

sense on the ground. Lasting results show up where actions line up with actual needs. 

 

4.2 RECOMMENDATIONS: 

 

 Monitoring by pollution authorities. 

 Mandatory Training for Healthcare Staff. 
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 Household drug take back programs. 

 Color coded waste sorting in use. 

 Regular checks and reviews. 

 

4.3 FINDINGS: 

 

Most people know a bit about drug waste, yet understanding stops short of proper habits. About two out of three 

participants recognized the term, still one third did not grasp it at all. Even if nearly three quarters say they look 

at expiration labels, their actions often miss the mark. Many toss old pills straight into regular trash – more than 

half do so without hesitation. Some pour them down drains, roughly every fifth person choosing that route instead. 

Only a quarter actually hand unused drugs back where they belong: to pharmacists. Knowing what to do does not 

always lead to doing it right, clearly. 

 

Just forty percent knew about biomedical waste rules, showing how little people understand official procedures. 

Not quite half thought hospitals actually separate their waste correctly, while many stayed uncertain or skeptical. 

Yet nearly everyone – ninety out of a hundred – said bad disposal harms nature. Most backed return systems for 

unused medicines, eight-five percent in favor. Ninety-two percent felt authorities must watch drug waste closely. 

Even so, under four in ten ever got any real instruction on tossing old pills. 

4.4 SUMMARY: 

 

Out in the open, unused medicines can harm people and nature alike. When tossed carelessly, they seep into soil 

and water, sometimes fueling drug-resistant bugs. Looking closely at how clinics and hospitals handle these 

materials reveals gaps worth fixing. Guidance exists - through groups like WHO and India’s pollution board - but 

following it stays uneven. Fixing the system means matching local habits with global standards, one step at a 

time. 

Awareness matters when handling unused medicines. Rules must be clear, enforced without delay. Building the 

right systems takes time yet remains essential. Watch every step, again and again, because safety never pauses.  

 

 

4.5 OVERALL SURVEY CONCLUSION: 
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Even though most folks know their actions affect the environment, tossing things away the right way isn’t 

happening yet. Medicines often wind up in regular trash - mainly because collection systems aren’t set up well, 

along with poor understanding of medical waste rules. Still, a clear majority backs new laws and better education 

on these issues. 
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 CHAPTER 5 

CONCLUSION: 

 

5.1 CONCLUSION TO THE STUDY: 

 

Now here comes a closer look at how leftover medicines are tossed away - turns out it is messier than expected. 

Though rules do exist, they often sit unused, like pages in a book no one opens. Healthcare spots and local 

drugstores? They sometimes miss the mark when it comes to proper cleanup steps. Awareness flickers low, 

oversight even lower. Public well-being wobbles under the weight of spilled chemicals. Nature pays too, quietly, 

without warning. 

 

Waste drugs tossed without care taint soil, seep into water, mess up nature's balance. Poisoning risks rise when 

old pills sit within reach. Resistance grows where leftover antibiotics linger too long in dumps or drains. Sorting 

fails right at the start - sharps mix with tablets, liquids blend with solids. Labels missing make handling risky. 

Staff untrained handle dangerous batches like regular trash. Rules exist but often go ignored, especially where 

oversight thins out. Some clinics follow only part of what WHO advises. Standards from India’s pollution board 

get partly met, mainly in small centers struggling to keep pace. 

 

Beginning properly means following biomedical waste guidelines without exception. Training happens often so 

everyone stays informed. Color-coded bins appear throughout facilities to sort things right away. Storage areas 

keep materials contained until they move safely. Transport follows tight protocols each time. Incineration at high 

heat breaks down dangerous substances completely. Landfills designed for safety accept what cannot burn. People 

learn through outreach about correct disposal steps. Programs accepting unused drugs grow where communities 

participate. Coordination ties every piece together behind the scenes. Ultimately, tighter oversight of rules helps 

catch problems early. Awareness grows when information spreads clearly through communities. Sustainable 

methods take root once they replace outdated habits. Health improves where waste gets handled with care. 

Pollution fades when systems work quietly behind the scenes. Safe handling becomes routine only if each step is 

built to last. 
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Safe Handling of Healthcare Waste by World Health Organization. 

Central Pollution Control Board Biomedical Waste Management Rules 2016. 

 

India Government Environment Forest Climate Change Ministry. 

Pharmaceutical Waste Management In India Sharma 2020. 

 

That report came from the World Health Organization in 2025. 

 

 Guidelines inside cover how clinics handle unused medicines safely. People who run medical centers might use 

these steps anywhere. The full document shows ways to reduce harm when getting rid of drugs. Its number is 

ISBN 9789240106710, found online through WHO pages. 
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A recent paper by Alharbi and team looks at how medicines are disposed of. Instead of vanishing safely, leftover 

drugs often enter ecosystems. This shift brings up questions about duty toward nature. One issue stands out – 

water contamination from unused pills. Researchers point to hospitals as major sources.  

 

A look at how medicines are thrown” away. Study published in 2023 by Journal of Pharma Insights and Research. 
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