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ABSTRACT:  

Food packaging plays a vital role in modern food systems by protecting food from contamination, extending shelf life, 

ensuring convenience, and facilitating distribution. While packaging improves food safety and quality, it can also 
impact human health through chemical, physical and microbiological pathways. Chemical migration from packaging   
materials, including plastics, metals and coatings, may introduce harmful substances such as bisphenol A( BPA), 
phthalates, and heavy metals into food. Physical factors, like microplastics and damaged packaging, can indirectly 

affect health, while inadequate packaging may allow microbial contamination, leading to foodborne illnesses. 
Additionally environmental pollution from non- biodegradable packaging materials may enter the food chain, resulting 
in long- term public health risks. This paper provides a comprehensive overview of food packaging from a public health 

risks. The discussion covers packaging design, material selection, microbial safety, chemical exposure, consumer 
handling, and regulatory frameworks. Sustainable and eco- friendly packaging alternatives are also considered as a 
means to mitigate negative health effects. Understanding the complex interaction between food packaging and human 
health is critical for developing effective public health policies, promoting consumer awareness, and ensuring safe food 

consumption. The review aims to provide a scientific basis for future research and policymaking, emphasizing the 
importance of safe and responsible packaging practices for protecting human health and promoting sustainability in 
the food industry. 
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INTRODUCTION :  

Food packaging is an essential component of the 

modern food system, serving multiple roles that 

range from protecting food quality to ensuring 

safety and convenience for consumers beyond 

mere containment. With the growth of 

urbanization, global trade, and processed food 

consumption, effective packaging has become 

critical to prevent contamination, preserve 

nutritional value, and extend shelf life. 

Packaging allows food to reach consumers in a 

safe, hygienic, and convenient form, supporting 

public health goals by reducing the risk of 

foodborne illnesses (Bandera, 2025). With 

increasing urbanization, changing dietary 

patterns, and a growing reliance on processed 

and ready-to-eat foods, the importance of 

packaging has grown significantly. It is now not 

only a tool for tool preservation but also a 

medium for communication and consumer 

engagement. 

However, while packaging offers numerous 

benefits, it can also introduce potential health 

risks. Chemicals from certain materials, 

microbial contamination from damaged 

packaging, and indirect environmental impacts 

are all critical concerns. A comprehensive public 

health perspective considers these benefits and 

risks to ensure consumer safety, regulatory 

compliance, and sustainable practices (Alamri, 

2021; Gupta,2024). 

Historical Evolution of Food Packaging                

Historically food packaging has evolved from 

natural materials like leaves, clay pots, animal 

skins and woven baskets to store and transport 

food (Vasile,2021). These materials offered basic 

protection against physical damage and 
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environmental exposure, though they lacked 

barriers against microbial and chemical risks. 

With industrialization and globalization, 

packaging technology advanced rapidly. 

Advanced materials such as plastics, metals, 

glass, and paper-based composites became 

widely used due to their durability. Barrier 

properties, and convenience. Today, multi- 

layered plastics, biodegradable films, paperboard 

composites, and vacuum – sealed pouches 

dominate the market. Modern packaging not 

only protects food but also facilitates long – 

distance transport, large – scale storage, and 

extended shelf life – an essential feature in 

globalized food supply chains (Bandera, 2025).   

Each type of packaging material has specific 

properties designed to protect food from 

physical, chemical and biological hazards. For 

example, glass and metals provide excellent 

barriers against oxygen and moisture, while 

plastics offer flexibility and lightweight 

convenience. Paper based packaging is 

increasingly used for environmentally friendly 

solutions. However, the very materials that 

protect food can, in some circumstances, pose 

health risks if chemicals migrate into food or if 

the packaging becomes contaminated (Vasile, 

2021). 

Functions of Food Packaging :  

The primary purpose of food packaging is to 

maintain food quality and safety. Packaging 

prevents physical damage during handling, 

transport and storage. It also protects against 

microbial contamination by creating barrier 

against bacteria, fungi, and other pathogens. 

Modified- atmosphere packaging, vacuum 

sealing, and aseptic packaging are examples of 

advanced techniques that extend shelf life and 

maintain freshness.  

Packaging also provides critical information to 

consumers, including ingredient lists, nutritional 

values, expiration dates, and instruction for 

storage and use. Clear labelling helps consumers 

make informed choices, reducing risk associated 

with improper food handling. In addition, 

packaging supports portion control and 

convenience, which are especially important in 

fast – moving urban lifestyles. 

Despite these benefits, food packaging can 

influence human health in several ways. One 

major concern is chemical migration, where 

substances from packaging materials enter the 

food. Chemicals such as bisphenol A (BPA), 

phthalates, and heavy metals like lead and 

cadmium are known to have endocrine – 

disrupting properties and other long – term 

health effects. Heat, storage duration, and food 

type – particularly fatty and acidic foods – can 

increase the likelihood of chemical transfer. 

Another concern is microbial contamination. 

While packaging is designed to prevent bacterial 

or fungal growth, poor design, weak materials, or 

damage during transport can compromise food 

safety. Moisture retention in packaging or 

broken seals can create environments conducive 

to microbial growth, leading to spoilage and 

increasing the risk of foodborne illnesses. 

Physical risks are also associated with packaging 

particularly plastics. Over time, plastics may 

breakdown into microplastics and nanoplastics, 

which can enter the human body through 

ingestion. Although research is on- going, these 

particles are suspected to cause inflammation, 

immune system disruption, and other long- term 

health effects. 

The environmental impact of packaging is closely 

linked to public health. Non- biodegradable 

materials, particularly plastics, contaminate soil, 

water and air. Microplastics and other 

contaminants from packaging waste can enter 

the food chain, indirectly affecting human 

health. Sustainable packaging solutions, 

including biodegradable plastics, recyclable 

materials, and edible coatings, are being 

explored to minimize these risks. Promoting eco 

– friendly packaging not only reduces 



            I J R S S I S, Special Issue (V) Oct. 2025: 60-65  e-ISSN 2347 – 517X 

A Double-Blind Peer Reviewed Journal                                                                                                        Original Article 

 

 

P
ag

e6
2

 

environmental pollution but also lowers potential 

health hazards associated with chemical and 

particulate contamination (Gupta 2024). 

Consumer behaviour plays a significant role in 

mitigating health risks. Improper storage, 

reheating in non- microwave safe containers, or 

overlong storage periods can increase chemical 

migration and microbial contamination. 

Education on safe handling, storage, and 

disposal of packaged foods is therefore an 

important public health intervention. Clear 

labelling and instructions are crucial to help 

consumers avoid potential risks use packaging 

safely. 

Government and international agencies have 

established guidelines and regulations for food 

packaging to protect public health. Regulatory 

standards specify allowable limits for chemical 

migration, labelling requirements, and food – 

grade material certifications. Monitoring and 

enforcing these regulations is essential for 

preventing adverse health outcomes and 

ensuring that packaging fulfils its safety 

functions without introducing new hazards. 

Food packaging is indispensable in maintaining 

food quality and preventing contamination. 

However packaging materials and design can 

influence human health through chemical 

migration, microbial contamination, physical 

degradation and environmental pollution. A 

comprehensive public health perspective 

considers not only material safety but also 

consumer behaviour, regulatory frameworks, 

and environmental impacts. Future research and 

innovation should focus on developing safer, 

sustainable packaging solutions while promoting 

public awareness and adherence to safe food 

handling practices. Understanding the complex 

interactions between food packaging and human 

health is crucial for ensuring safe consumption, 

reducing heath risks, and supporting 

sustainable practices in the food industry. 

 

Effects of Food Packaging on Human Health: 

Food packaging affects human health through 

chemical, physical, microbial, and environmental 

pathways. While packaging protects food, 

improper materials, handling, or storage can 

pose risks. 

1. Chemical Effects :  

Chemical migration is a major concern. BPA, 

Phthalates, styrene, and heavy metals can leach 

into food under heat or long storage. These 

chemicals may disrupt hormones, affect 

reproductive health, cause metabolic disorders, 

and increase long term disease risk. Fatty and 

acidic foods are particularly susceptible to 

chemical absorption. 

2. Physical effects : 

Plastics can degrade into microplastics, which 

may cause inflammation, oxidative stress and 

immune disruption when ingested. Damaged 

packaging can allow contaminants into food, 

increasing spoilage and disease risk. 

3. Microbiological effects :  

Proper packaging reduces microbial growth, 

while damaged or moisture retaining packaging 

promotes bacterial and fungal proliferation, 

potentially causing foodborne illnesses. Vacuum 

sealing, modified- atmosphere packaging and 

aseptic techniques help maintain microbial 

safety. 

4. Environmental and Indirect Effects:  

Plastics widely used for their flexibility and 

lightweight nature, may release chemicals like 

waste like bisphenol A( BPA) into food. These 

substances have been linked to endocrine 

disruption, metabolic disorders, and other 

chronic health issues. Persistent chemicals can 

accumulate in humans, causing long – term 

health issues. Sustainable packaging reduces 

environmental and health risks. 

5.  Metals and Glass: metals such as aluminium 

and tin – coated steel are generally stable but 

can leach heavy metals under acidic or 

prolonged storage conditions. Glass is chemically 
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inert but may break easily, posing physical 

hazards (Alamri,2021). 

6.  Paper and Biodegradable Materials: While 

considered safer and environmentally friendly, 

paper – based packaging often requires coatings 

or additives for moisture resistance. These 

coatings may contribute to chemical migration if 

not properly regulated (Vasile, 2021). 

Thus it can be said that safe material selection, 

proper handling, consumer awareness, and 

sustainable packaging practices are essential to 

minimize health risks associated with food 

packaging. 

Consumer Perspective  

Consumers play a critical role in determining the 

safety and effectiveness of food packaging. 

Proper handling, storage, and adherence to 

instructions can minimize health risks. For 

example, reheating food in non- microwave safe 

plastics increases chemical leaching, while 

damaged or punctured packaging can encourage 

microbial growth (Alamri, 2021). 

Consumer trust is closely linked to labelling, 

branding, and visible safety measures. As urban 

populations increasingly rely on packaged foods, 

awareness about safe handling, recycling, and 

environmental impact becomes a crucial public 

health strategy. Convenience – driven packaging 

may also promote higher consumption of ultra – 

processed foods, influencing dietary patterns and 

long - term health outcomes (Bandera, 2025). 

Sustainability and Future Challenges 

Packaging has a significant environmental 

footprint, which indirectly affects human health. 

Non – biodegradable plastics contribute to soil, 

water, and air pollution, with microplastics 

entering the food chain. Persistent chemical 

contaminants from packaging waste may 

accumulate in organisms and humans, causing 

long- term health risks (Vasile, 2021; Alamri, 

2021). 

Sustainable packaging innovations – such as 

biodegradable plastics, edible coatings, and 

recyclable composites – aim to reduce these 

risks. However, technological, economic, and 

regulatory barriers limit their large – scale 

adoption. Future developments must balance 

food safety, public health, and environmental 

sustainability, ensuring that packaging remains 

protective without introducing new risks (Gupta 

2024). 

CONCLUSION:                            

Food packaging is an essential component of 

modern food systems, providing protection, 

convenience, and communication while playing a 

pivotal role in public health. It is used for 

preserving food quality, ensuring safety, and 

providing convenience. It protects against 

physical damage, microbial contamination, and 

spoilage while offering labelling and portion 

control. Proper packaging ensures that food 

remains safe, maintains its nutritional value, 

and reaches consumers in good condition. It 

protects against physical damage, chemical 

degradation, and microbial contamination, 

thereby reducing the risk of foodborne illnesses 

and enhancing overall food safety (Bandera, 

2025; Vasile, 2021). 

Despite these benefits, food packaging is not 

without health concerns. However, packaging 

can also pose risks through chemical migration, 

microplastics, microbial contamination and 

spoilage while offering labelling and portion 

control. However, packaging can also pose risks 

through chemical migration, microplastics, 

microbial contamination, and environmental 

pollution. 

Chemical migration of BPA, Phthalates, Styrene 

and heavy metals can disrupt hormones and 

cause long term health effects. Physical 

degradation, including microplastics, poses 

indirect risks, while microbial contamination 

may occur from damaged or poorly stored 

packaging. Environmental pollution from non – 

biodegradable packaging indirectly affects 
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human health by introducing contaminants into 

the food chain. 

Addressing these risks requires safe packaging 

materials, proper handling and storage, 

consumer education, regulatory compliance, and 

adoption of sustainable packaging solutions. 

Future research should focus on developing 

safer, eco – friendly materials while promoting 

public awareness. A balanced approach ensures 

that food packaging continue to protect food and 

consumers while minimizing potential health 

hazards. By integrating these strategies, food 

packaging can support public health, improve 

food safety, and promote sustainable practices 

across the food industry. 

Environmental considerations further complicate 

the relationship between packaging and human 

health. Non- biodegradable packaging materials, 

especially plastics, contribute to soil, water, and 

air pollution, indirectly affecting human well – 

being. Microplastics and chemical residues from 

packaging waste can enter the food chain, 

ultimately influencing public health outcomes 

(Vasile, 2021; Alamri, 2021). Therefore, 

addressing environmental sustainability is not 

merely an ecological concern but a public health 

necessity. 

Minimizing the health risks associated with food 

packaging requires a multi- faceted approach. 

Firstly, manufacturers should adopt certified 

food – grade materials and explore innovative 

solutions, such as biodegradable plastics, edible 

coatings, and recyclable composites, to reduce 

chemical migration and environmental impact 

(Gupta, 2024). Secondly, regulatory authorities 

must maintain strict standards for material 

safety, chemical limits, labelling and handling 

instructions to protect consumers from potential 

hazards (Seref, 2025). Thirdly, consumer 

education is crucial. Awareness regarding proper 

storage, safety reheating practices, and 

responsible disposal of packaging can 

significantly reduce exposure to harmful 

substances and microbial risks (Alamri, 2021). 

Future research and technological innovation 

should focus on the development of safer, more 

sustainable packaging solutions. Areas such as 

nanotechnology – based edible films, smart 

packaging for real – time monitoring of spoilage 

and large- scale adoption of biodegradable 

materials hold significant promise. Collaborative 

efforts among researchers, policymakers, 

manufacturers, and consumers are essential to 

create a food packaging ecosystem that is safe, 

effective, and environmentally responsible. 

In conclusion, food packaging serves as both a 

protective barrier and a potential source of 

health risks. While it ensures food quality, 

safety, and convenience, improper materials, 

handling, and disposal can compromise human 

health. A balanced approach, integrating safe 

material selection, regulatory oversight, 

consumer education, and sustainable practices, 

is essential. By prioritizing these strategies, the 

food industry can safeguard public health, 

reduce environmental impact, and promote a 

safer, more sustainable food system.  

Understanding and addressing the complex 

interactions between packaging and health is 

critical for shaping policies, guiding innovation, 

and ensuring that the benefits of food packaging 

are fully realized without compromising public 

well – being. 
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