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Abstract :  The packaging business is that the largest and growing shopper of artificial plastics derived 

from fossil fuels. tho' plastics serve their meant purpose, an outsized proportion finishes up within the 

atmosphere wherever they persist for hundreds of years. Food and care pharmaceutical packaging plastics 

account for the majority of plastic waste that area unit polluting the atmosphere. Not solely this, however 

conjointly the wide used plasticiser Di-Octyl Phthalate(DOP) that renders poly(vinyl chloride) (PVC) soft 

and malleable will migrate among the fabric and leach out of it over time, ending up within the 

atmosphere and, frequently, the organic structure. DOP has come back underneath exaggerated scrutiny 

as its breakdown product area unit believed to be endocrine disruptors and additional noxious than DOP 

itself. DOP and its breakdown product are known as omnipresent environmental contaminants, and daily 

human exposure is calculable to be within the metric weight unit per kilogram level. mortals area unit 

typically exposed to DOP through drinking water, packaged  food. Exposure to DOP conjointly happens 

in hospital environments, wherever DOP leaches directly into liquids that capable PVC/DOP conduit and 

instrumentality. The latter exposure is at significantly higher levels compared to food and drinking water, 

specifically putt patients with chronic diseases in danger. This encourages the necessity for different 

packaging materials therefore avoiding plastic. 
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I. INTRODUCTION 

              Usage of non-biodegradable materials for the varied packaging applications has raised 

environmental pollution considerations [1,2]. Food packaging accounts for the most important growing 

sector inside the artificial plastic packaging market domain [3–7]. giant amounts of various materials, like 

paper, glass and plastics, square measure used globally to manufacture packaging materials and over 2 

thirds square measure utilized in the food sector alone. This quantity is growing endlessly as a results of 

changes occurring in habits of food preparation and consumption, also because the positive development of 

assorted areas and markets within the world [8]. The packaging trade consumes the very best volumes of 

plastics created globally associated is that the main supply activity waste plastics into the surroundings at 

an appalling rate [9]. this will be attributed to single-use plastics and also the increase of on-the-go snacks 

and ready-made meals that imply the once-off use of sturdy plastic packaging material. As a result, there's 

increasing would like for eco-friendly property packaging materials with the specified physical, 

mechanical and barrier properties for food packaging. 
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 Several studies have reported on various plasticizers like DOP causing environmental pollution and 

imposing human health hazards. This review focuses on the ill effects of plasticizers, phthalates and thus 

plastic, hence encouraging the use of alternative packaging materials like glass as a suitable packaging 

material in pharmaceutical and health sector.  

 

 

II. VARIETIES OF PHTHALATES: PHTHALATES AND TEREPHTHALATES 
 

         Because of a worldwide increase within the consumption of drinking water (Beverage selling 

2011), the materials wont to build these water bottles have come back underneath redoubled scrutiny. 

Polymers like synthetic resin (PE; employment code no. 2) and synthetic resin terephthalate (PET, 

additionally referred to as PETE; employment code no. 1) are employed in part of glass, primarily thanks 

to their rarity and sturdiness. The 2011 nutrient Market Report according that “plastic packaging is most 

popular over shut in nearly each country” which “PET is that the most dynamic and quickly growing 

segment” (Beverage selling 2011). PET could be a polyester that's made either from the esterification 

reaction of terephthalic acid with ethanediol and resulting chemical action or, or else, by the 

transesterification of dimethyl terephthalate with ethanediol and resulting chemical action. Once 

polymerized, the ensuing polyester could be a arduous and rather brittle material. the sole suggests that 

by that some terephthalic acid, or associate degree organic compound of it, may leach from it's by 

gradual depolymerization of the chemical compound chains forming the fabric. 

 
                  Fig. 1: polyethylene – PE               Fig. 2: Di-Octyl Phthalate 

 

 

  

 
Fig. 3: Terepthalic acid                   Fig. 4: Phthalic acid               Fig. 5: Dimethyl terepthalate 

 

 

 

                 
                    Fig. 6: Ethylene glycol                                           Fig. 7: 2-Ethyl hexanol                         
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Fig. 8: Polyethylene terephthalate- PET                   Fig. 9: poly (vinyl chloride) - PVC 

 

 

  Esters of phthalic acids (Phthalate) are the class of xenobiotic organic compounds, extensively used 

for the synthesis of plastic products and also to make them more flexible. These are not chemically bound 

to plastics; so they can easily leach out from it and get mixed up with the  surrounding environment [10,11]. 

Medical devices such as tubing, feeding bags, external nutrition, peritoneal dialysis bags, infusion tubing, 

oxygen masks, blood bags and catheters are manufactured by polyvinyl chloride (PVC) that contains an 

average 20–40% DOP by mass [12,13]. Phthalates are used to upcline transparency, and durability of PVC 

materials since 1930s. 

 

 In the ortho position, phthalates have a long alkyl side-chain likely for developmental and 

reproductive hazardous impacts in living organisms. The order of toxic potential of Phthalate is 

DOP>DBP>BBP in addition to DiNP, DnHP, and DiBP [14]. The DOP is the most common plasticizer 

that is not covalently attached to plastic material and can be released out from the product polluting the 

outer atmosphere. DOP exposures from many sources through food appear to be the nearest to the 

bearable every day consumption of 2 mg/day in inhabitants [15]. However, when an individual goes 

through specific medical treatment, he may be exposed to greater quantity of DOP via medical apparatus 

and PVC [16]. Inhalation, ingestion and dermal absorption are the different processes through which 

humans are exposed on a routine basis [17,18]. In addition, patients are highly exposed to these phthalates 

and DOP containing medical devices [19]. 

 

 When phthalates are released in the aquatic environment, they may change into other forms with 

this human health and aquatic ecosystem which are exposed to unknown risk [20]. As compared to adults, 

children are highly exposed to DOP [21,22]. Phthalates are known as the EDCs [23]. The developing fetus is 

exposed to EDCs on breast feeding and through placenta [24,25]. Moreover, prenatal phthalate exposure has 

been recommended to reduce child mental/motor development and raise internalizing behavior throughout 

the preschool time [26]. The exposure to phthalates cause the threat from allergic diseases which include 

eczema and asthma. This review is focused on the recent reports and evidences regarding the leaching of 

phthalate from medical devices, their toxicity, leaching, and exposure and health impacts as derived from 

relevant literature. 

 

 

III.TOXIC EFFECTS OF PHTHALATE  

 
 In New York city, 295 children were investigated and showed relationship between neonatal 

behavior and prenatal maternal urinary concentrations of Phthalate metabolites and their result reported 

the relationship among neurological effect and prenatal Phthalate exposure in animals or human beings 
[27]. In addition, a researcher studied infusion system containing the DOP and the authors determined that 

by using DOP – plasticized PVC infusion systems for total parental nutrition that increased the risk for 

cholestasis and showed the various toxic effects over different organ systems including liver in humans 

and animals [28]. The research work was carried out over the mice. The results showed that DOP induced 

hepatic Tumorigensis through a peroxime proliferator – activated receptor a – in depended (PPARa) while 

DOP caused the liver tumorigensis [29]. The authors recommended that DOP induced which increased the 

oxidative stress and caused the inflammation or the expression of protooncogenes and resulted in the 

tumorigensis in PPARa –null mice. 
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 Neurological effects  

 

A study found that acute postnatal exposure to DOP has a negative influence on hippocampus 

development in male rats [30]. The researchers discovered that exposing male rats to (DOP; 10 mg/kg, i.p.) 

from p16 to p22 reduced axonal markers in the CA3 distal stratum oriens and decreased the density of 

undeveloped and mature neurons in the dentate gyrus and CA3, respectively, and the same marker was 

found in the hippocampus of female rats in saline and DOP treated animals. Prenatal Phthalate exposure 

may increase the chance of neurodevelopment damage, according to animal studies [31].The study of 

elucidating the links between EDCs and neurodevelopment, carried out by Schug and the authors found 

that with the exposure of EDCs through phthalates alter the brain function in children and disease 

susceptibility later in life [32]. 

 

 DNA damage  

The neutral comet assay was used to investigate the Phthalate and the link between Phthalate exposure 

in the environment and deoxyribos nucleic acid (DNA) damage in human sperm. The author (Duty et al. 

2003) demonstrated that urine MEP at ambient levels is linked to increased DNA damage in sperm in the 

first human data. Furthermore, a study on DNA damage in human sperm was undertaken by a researcher, 

and the authors discovered that DOP is connected to greater DNA damage in a group of males exposed to 

DOP, and another study was conducted by a researcher, which revealed that DEP exposure increased 

DNA damage in sperm [33]. 

  

 Oxidative stress  

Phthalate and DBP have been linked to increased brain neurotoxicity. The aetiology of neurological 

illnesses and neurobehavioral alterations was recently discovered by a researcher [34]. The scientists 

discovered that oxidative damage may mediate the neurobehavioral alterations in the brain of mice 

produced by DBP, and that co-administration of Mangiferin (MAG, 50 mg/kg/day) may protect the brain 

from oxidative damage caused by DBP exposure. DBP at higher dosages (25 or 125 mg/kg/day) causes 

oxidative stress in the mouse brain, exposing the link between oxidative stress and behaviour such as 

anxiety. The effect of intravenous lipid infusion on blood levels of malondialdehyde, which is produced 

by free radical-induced polyunsaturated fatty acid breakdown, was investigated in 7 newborns and a 

group of children receiving hyperalimentation via PVC tubing while on cyclic parenteral feeding [35]. The 

radicals of oxygen are the major contributors to tissue damage during inflammation, and DOP has 

revealed an increase in oxidative stress, but MEHP boosted the formation of H2O2 in neutrophils [36].  
 

 Effect on lungs  

[37] Conducted research on the impact of DOP on cell proliferation and tissues in the lungs of baby 

rats. In his studies, DOP was given to female rats in the final days of pregnancy, and the author analysed 

at different periods of 2, 7, and 14 days postnatally, encompassing the entire period of alveolarization; 

while lung histology showed the swelling of air spaces and decrease of respiratory surface region, and the 

authors researched over the perinatal exposure of DOP that leads to delayed lung maturation and limited 

growth in newborn rats, the authors discovered that the maximum dose of DOP (750 mg) caused delayed 

lung maturation and limited [38]. A prior study published his findings on the risk of Phthalate exposure 

from PVC material in the expansion of allergies, asthma, meta-analysis, and systematic review [39]. The 

scientists discovered that Phthalate exposure from PVC products causes asthma in children, and 

epidemiologic investigations in children revealed links between household markers of Phthalate exposure 

and the risk of allergies and asthma. Children's wheezing, asthma, and rhinitis may be linked to higher 
levels of DOP and BBP in house dust [40,41]. 

 

 Reproduction effects  

DOP reduces testicular weight and sperm production and contributes to seminiferous tubule atrophy, 

which leads to infertility and damages liver, kidney, thyroid, and spleen cancer in male mice [42]. During a 

scholar's study of laboratory rats, it was discovered that Phthalate is responsible for the decreased 

production of estradiol, a sex hormone that is primarily responsible for the growth of reproductive organs 
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in females, and that Phthalate exposure leads to disorders in the development of reproduction and 

testicular dysgenesis in humans [43]. 

 

 Effects over liver  

A researcher conducted studies on the Reexamination of the PPAR-activation mode of action as a 

foundation for analysing human cancer risks of atmospheric pollutant [44,45], which included liver tumours 

in mice and rats, as well as leydig cells and pancreas cells creating tumours in rats. Finally, the authors 

discovered that DOP causes liver cancers in rodents that are dependent on PPAR activation, but that this 

is unrelated to humans. Not only this but also a researcher conducted a study regarding the DOP creating 

hepatic tumorigenesis with  a peroxisome proliferator-activated receptor, alpha-independent pathway and 

the authors determined through their two studies that liver tumors are produced by DOP in mice and liver 

tumors may be produced by alternative mechanism. 

 

 Gastrointestinal effects  

 

In 2009, a researcher published a report claiming that "the use of DOP held by infusion systems 

elevated the risk of cholestasis" over two to three years. The author discovered that using plasticized DOP 

PVC infusion systems for total parental nutrition (TPN) increased the incidence of cholestasis by 5.6; 

however, using free DOP infusion systems for TPN is recommended, especially in babies. 

 

IV.LEACHING STUDIES  

 
 The presence of DOP in peritoneal dialysis equipment such as bags and tubing was found in 

leaching tests of adult patients undergoing peritoneal dialysis and parental nourishment. Peritoneal 

dialysis solution was retained in the tested PVC bag, which had less 3.72g dm-3, and infusion bottles 

made of low-density polyethylene (LDEP) contained less DOP than PVC bags.  

Ringer's solution made by LDEP exposed more DOP than LDEP bottles used for packaging 

physiological saline solution (0.9 percent NaCl). DOP concentrations were 17.30 and 5.83 gdm3 in 

physiological saline and Ringer's solution, respectively. After that, a researcher looked into Phthalate 

leaching studies [46]. 

The authors demonstrated the amount of Phthalate leached from medical equipment used in artificial 

nourishment and infusion processes, such as DOP, DEHT, DINCH, and TOTM. Phthalate migration 

investigations were conducted at a temperature of 40°C with time intervals of 1 day, 3 days, and 10 days. 

With the passage of time, the maximum migration of Phthalate increased. The leaching of Phthalate and 

its metabolites from 32 premature newborns, 20 with birth weights of less than 1500 g and 12 with birth 

weights of more than 2500 g, was studied at a Taiwanese neonatal critical care unit. [47].  

The scientists used Tendam mass spectrometry, reversed phase high performance liquid 

chromatography, and atmospheric pressure chemical ionisation to determine three DOP metabolites in 

their urine samples. They used an orogastric tube, nasogastric tube, and endotracheal tube to treat medium 

levels of DOP metabolites, and the results were much better than those who did not use an orogastric 

tube, nasogastric tube, and endotracheal tube. The median level of DOP after intravenous injections was 

less than 2-fold higher than healthy people who did not get intravenous injections (p = 0.01). 

The median amount of Phthalate metabolite in low birth neonates was found to be similar. Rose et al. 

(2012) have also determined the amount of DOP leached from infusion sets, Mediplus TIVA, non-lipid, 

and lipid infusates. At 24oC, 32oC, and 37oC, solutions were infused through TIVA sets at 12 ml.h-1 for 

6 hours at 24oC, 32oC, and 37oC, and TIVA sets were filled with two ml infusates, incubated, and sealed 

at 24 and 37oC. Phthalate was measured in all lipid infusates after dynamic and static contact. 

Because of their small body mass and the numerous medical devices connected with DOP exposure, a 

researcher has observed Phthalate leaching from medical devices loaded with medicinal solution during 

infants. Temperature, storage period, the amount of DOP present in devices, shaking of devices while in 

contact with medical solution, and the degree of PVC degradation were all factors in the authors' findings. 

The amount of Phthalate leached out of the 78 blood bags made in Japan, according to a study. DOP 

and MEHP were directly determined by LC–MS and on-line extraction [48]. When compared to other 

blood products, PVC bags leached the most, about 0.7 mg/kg weight/time. A researcher extracted leached 

DOP from PVC tubing using an aqueous solution of polysorbate 80 (Tween 80). The authors discovered 
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that increased temperature and circulation velocity increased the amount of DOP released, and that the 

diffusion coefficients at 5 and 40 oC were 9.1 and 156.0 [49]. 

 

V.CONVENTIONAL ALTERNATIVE PACKAGING MATERIALS 

 
 As plasticizers leach out into the plastic containers causing contamination of the product which on 

ingestion leads to adverse health hazards, some alternative packing materials have been suggested as 

follows: 

 

 Glass Packaging  

 
A borosilicate glass with considerable concentrations of boric oxide, aluminium oxide, and alkali 

or alkaline earth oxides is known as neutral glass. It has excellent hydrolytic and thermal shock resistance. 

Glass is a popular packaging material because it can be moulded into any form, size, or thickness. Glass is 

used in the majority of parenteral formulations. 

They are clear or uncolored packaging that allows for visual inspection of the contents. They 

provide excellent powder protection because powder is extremely sensitive to moisture and temperature. 

It comes in a range of forms and sizes to suit your needs. Amber-colored glass is frequently utilised in the 

packaging of more delicate items. 

However glass has some disadvantages. It possesses high risk during the transport and handling as 

it is fragile in nature.[50] 

 Rubber Packaging 

 

     Rubber is mostly utilised to make vial closures, transfusion fluid bottles, falling bottles, and 

washers for a variety of other products. Natural rubber, neoprene, nitrile, butyl chlorobutyl, bromobutyl, 

and silicone are the most common forms of rubber used in pharmaceutical products. Silicone is the most 

expensive and, although being the most inert, is easily permeable to moisture, gases, and preservatives. 

 Rubber is excellent because it has a low water absorption rate, making it more resistant to moisture 

and humidity. It is simple to handle and transport due to its stretchy nature. When compared to metal and 

glass, it is the less expensive option. It has a good financial worth. The closing apparatus is mostly made 

of rubber, which provides further protection against contamination. Because of the presence of the nitrile 

group, nitrile rubber is heat and grease resistant. [51] 

 Rubber, on the other hand, has several drawbacks. In the case of rubber, bactericide absorption and 

extractive leaching occur in significant amounts. When exposed to chemical compounds, it does not 

operate properly. It is really costly. Rubber material can sometimes react with the product, changing its 

physical and chemical qualities. 

 

 

 

 Metal Packaging 

 

Metal is one of the most common materials used to package hazardous compounds. Aluminium 

foil, tin plated steel, lead, and other metals are often used for this purpose. The majority of collapsible 

tube packaging is made of metal. The term "canning" is commonly used to describe this technique. 

During the last century, canned food has become a major part of the human diet in developed countries. 

             Because metal is impermeable to light, moisture, and gases, it provides a high level of 

environmental protection. Additionally, because metal is hard, it is not easily broken, making it easier to 

transport and handle. When compared to glass containers, they are far lighter. Metal surfaces can simply be 

printed with attractive labels. 

 Well some of the shortcomings of Metal containers are that they show high economical value. 

They are heavy in weight which may be create a little hindrance in transportation. Some metals are react 

with the products making it poisonous. Rusting can cause in some metals due to absorbance of the 

moisture.[52] 
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Packaging Interventions: 

 
Packaging Material Advantages Disadvantages 

 

 

 

 

 

 

 

Glass 

Transparent or uncoloured 

packaging to permit the visual 

inspection of the product 

contents. 

Good protection for powder 

because powder is very sensitive 

against the moisture and 

temperature. 

Available in variety of shapes and 

sizes according to the needs. 

Amber coloured glass is also used 

in the packaging for the more 

sensitive materials. 

High risk during the transport and 

handling as it is fragile in nature. 

Heavy in weight. 

Risk of product contamination 

due to broken glass pieces and 

sometimes may release alkali to 

aqueous preparation.[53] 

 

 

 

 

 

 

 

 

 

 

Rubber 

Water absorption is very low, so 

it provides the better resistance 

against the moisture and 

humidity.  

Its stretchable nature makes it is 

easier for handling and 

transportation. 

Cheap. 

Rubber materials used for  closing 

apparatus provide  additional 

protection against any 

contamination. 

Nitrile rubber is heat and oil 

resistant. 

Does not perform well when 

exposed to the chemicals 

substances. 

Very expensive. 

Sometimes rubber materials 

also react with the product and 

alter the product’s physical and 

chemical properties.[54] 

 

 

 

 

Metal 

Provides high degree of 

protection against light, moisture 

and gases. 

Unbreakable, easy to transport 

and handle. 

Light weight. 

Attractive labels  

High economic value. 

Some metals reacts with the 

products causing poisonous 

reactions. 

Rusting in some metals.[55] 

 

 

 
Table 1: Types of Packaging 

 

 

 

VI. LETRATURE REVIEW: 

1. Hanno C Erythropel et, al. Review that plasticizers can migrate within the material and leach out of it 

over time, ending up in the environment and, frequently, the human body.The objective of this review is 

to summarize and comment on published sources of DOP exposure and to give an overview of its 

environmental fate. Exposure through bottled water was examined specifically, as this concern is raised 

frequently, yet only little exposure to DOP occurs through bottled water, and DOP exposure is unlikely to 

stem from the packaging material itself. Packaged food was also examined and showed higher levels of 

DOP contamination compared to bottled water. Exposure to DOP also occurs in hospital environments, 

where DOP leaches directly into liquids that passed through PVC/DOP tubing and equipment. The latter 

exposure is at considerably higher levels compared to food and bottled water, specifically putting patients 

with chronic illnesses at risk. 

2. Joel A Tickner et,al. observed toxicity of DOP and availability of alternatives to many DOP‐

containing PVC medical devices presents a compelling argument for moving assertively, but carefully, to 

the substitution of other materials for PVC in medical devices. The substitution of other materials for 

PVC would have an added worker and community health benefit of reducing population exposures to 

DOP, reducing the creation of dioxin from PVC production and disposal, and reducing risks from vinyl 

chloride monomer exposure. 

3. EDS Van Vliet et, al. point out two alternative approaches are available for replacing DOP in NICU 

medical products:(1) replacement by DOP-free plasticizers; and (2) replacement of PVC entirely through 

the use of other polymers. Both approaches seem to provide less harmful substitutes to DOP, but support 
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PVC-free polymers as the preferred alternative. However, significant data gaps exist, particularly for the 

alternative polymers. In all, 10 out of 21 (48%) products in the NICU audit were DOP-free; six consisted 

of alternative polymers and four of alternative plasticizers. Of the remaining 11 products, only three were 

available without DOP at the time of the audit. 

4. L Bernard et. Al. Development Analytical method to assess the risk to patients of DOP plasticizer 

alternatives, reliable analytical methods must be first developed in order to generate data that supports 

clinical studies being conducted in this area. After a brief introduction of the characteristics and toxicity 

of the selected plasticizers used currently in MDs, this review outlines recently analytical methods 

available to determine and quantify these plasticizers in several matrices, allowing the evaluation of 

potential risk and so risk management. 

Sandra S Hil et. Al. Studied and work for extensive review of existing research, the Panel concluded that 

there was not enough evidence of harmful health effects to remove di-(2-ethylhexyl) phthalate (DOP) and 

other plasticizers from use in medical tubing. The Panel recognized the importance of plasticizers in 

enabling tubing such as PVC for respiratory support or in dialysis to be flexible enough for use in a 

variety of clinical applications that might not be possible with rigid (plasticizer-free) tubing. Nevertheless, 

we reviewed the literature regarding the health effects for five of the most common compounds, 

plasticizers and antioxidants found in medical tubing, and suggest that further clinical studies be 

conducted. We concur with the Panel′s recommendation that alternative materials be developed and 

studied. 

Federica Chiellini et. Al. Outlines the scientific approaches for preventing DOP contamination of 

humans by P-PVC medical devices, highlighting the impact of the proposed alternative materials on 

human health and strategies for implementing them. 

Alternative Plasticizers: 
Alternative Function/Product Human Health 

Concerns 

Environmental 

Concerns 

ATBC: Acetyl tributyl 

citrate 

• Primarily used as a 

plasticizer in cosmetic 

products, toys, vinyl, 

adhesives, medical 

devices, pharmaceutical 

tablet coatings, food 

packaging, flavoring 

substance in foods, 

printing inks and 

plastics in concrete. • 

Also used as a surface 

lubricant in the 

manufacture of metallic 

articles that contact 

food. [60, 61, 63, 65, 21] 

• Intravenous exposure 

affects the central 

nervous system and 

blood in laboratory 

animals. May have 

moderate irritation 

effects on eyes and 

increase liver 

weights.[66] • Studies 

show that it inhibits the 

proliferation of Lymph 

node T cells [62] • 

Exhibits fire and 

explosive hazard in the 

presence of strong 

oxidizers and nitrates 
[60] 

Can bioaccumulate and 

is inherently 

biodegradable (in an 

inherent biodegradation 

test, 80 percent was 

degraded). However, in 

a nonstandard test 

aerobic degradation was 

slow and no data is 

available on anaerobic 

degradation . [66] 

DINCH: Di-

isononylcyclohexane-1, 

2-dicarboxylate 

Primarily used as a 

plasticizer in PVC 

medical devices (blood 

tubes or packaging for 

nutrient solutions), toys, 

food packaging, 

cosmetics products, 

shoes, exercise mats 

and cushions, textile 

coatings, printing inks 
[63]. 

Acute toxicity effect is 

low. However, an 

increase in testes 

weight, liver weight, 

thyroid weight, serum 

gammaglutamyl 

transferase and thyroid-

stimulating hormone 

was observed in 

laboratory animals after 

repeated exposure. 

Blood and transitional 

epithelium cells in urine 

was also observed [67, 71]. 

No data found 

regarding effects of 

environmental 

exposures. 

DOTP: Dioctyl 

terephthalate 

Primarily used as a 

plasticizer for PVC 

toys, childcare articles, 

consumer products, 

beverage closures and 

other polymer materials 

including cellulose 

acetate-butyrate, 

Slightly irritating to 

eyes but will not 

damage eyes. • 

Prolonged exposure 

may cause dermatitis. 

Studies involving 

rodents showed 

inflammatory damage 

Potential for 

bioconcentration in 

aquatic organisms is 

low. Likely to be 

biodegradable under 

aerobic and anaerobic 

conditions [70]. 
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cellulose nitrate, and 

chloroprene rubbers 
[70,71]. 

to the kidneys [68]. 

ESBO: Epoxidized 

soybean oil 

Primarily used as a 

plasticizer in closure 

gaskets used to seal 

glass jars, and as a 

stabilizer to minimize 

the ultraviolet 

degradation of PVC 

resins baby food jars, 

fillers, paint and 

lacquers, adhesives, 

printing inks, and 

packaging [64,66]. 

A worker developed 

asthma from exposure 

to vapors from heated 

PVC film. Vapor may 

also produce asthmatic 

symptoms in as little as 

5 minutes [66]. • Studies 

involving rats have 

reported skin and eye 

irritations, secondary 

agent in bronchospastic 

reaction. • Suspected to 

cause some effects on 

the kidney, liver, testis 

and uterus by repeated 

oral administration [64]. 

Toxic to the crustacean 

Daphnia magna. 

Estimated to be 

bioaccumulative. Two 

standard tests 

administered by OECD 

concluded it is 

biodegradable in 

aerobic environments 
[66]. 

Mesamoll II: alkyl 

sulphonic phenyl ester 

(ASE) 

Used as a plasticizer in 

PVC, polyurethanes, 

natural rubber, styrene-

butadiene rubber, 

blends of styrene 

butadiene rubber and 

butadiene rubber, 

isobutylene isoprene 

rubber, acrylonitrile 

butadiene rubber, and 

chloroprene rubber [69]. 

Has not been 

comprehensively 

studied for toxic effects. 

No data found 

regarding effects of 

environmental 

exposures. 

TETM: Tri-2-ethyl 

hexyl tri-mellitate 

Primarily used for heat 

resistant PVC articles, 

PVC-products used in 

the hospital sector 

(blood platelet bags), 

packing, cables, 

profiles, and floor/ wall 

coverings [66] 

May cause irritation, 

nausea and vomiting in 

humans from exposure 

to mists and fumes.  

• Toxic to laboratory 

animals through 

inhalation.  

• Shown to irritate the 

skin of guinea pigs, 

rabbits and mice and 

the eyes of rabbits.  

• Studies in dogs 

showed an increase in 

weight of liver and 

spleen.  

• In rats, exposure 

through diet resulted in 

slightly increased liver 

weights and peroxisome 

proliferation [66]. 

Very limited data on 

environmental effects is 

available. • Potential for 

environmental effects is 

associated with the 

accumulation of the 

compound in biota, in 

aquatic sediments and 

in soils treated with 

sewage sludge. • 

Available data indicate 

that it does not 

biodegrade readily [66]. 

COMGHA: Acetylated 

monoglycerides of fully 

hydrogenated castor oil 

Used in PVC-

containing films, tubes, 

bottles, food packaging 

materials and other 

polymers such as 

polyolefin, styrene, and 

PET [71]. 

No data found 

describing human 

exposure. • Slightly 

lower migration rate 

was found when 

compared to DOP [71]. 

• No data found 

regarding potential 

environmental effects. 

Table 2: Alternative Plasticizers 

 

CONCLUSION  
No doubt plastic is the most convenient and widely used packaging material due to its light weight 

and ease of transportation. However plastics pose a high risk to human beings and nature. The plasticizers 

like DOP leach into the product from the containers contaminating the product thus producing toxic 

effects. The alarming effects of plasticizers encourage one to discover such plasticizers that won’t leach 

into the container till then one should avoid using plastic as a preferable packaging material but; as study 

shows PVC packaging can be interacted with formulation sited with DOP in but the formulation. API did 

not participate in leaching of phthalates, but the non-ionic surfactants used in the formulation foot forward 
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and take participation leaching of phthalates and can lead to phthalate poisoning. So as the letrature study 

shows the phthalate can induce liver as well as cardio toxicity and can also lead to urologic, genital and 

endocrine disorders. 
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