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A brief background

Plastics surround us. 

A vital manufacturing ingredient for nearly every 

existing industry, these materials appear in a high 

percentage of the products we use every day. 

Although modern life would be hard to imagine 

without this versatile chemistry, products composed 

of plastics also have a dark side, due in part to the 

very characteristics that make them so desirable—

their durability and longevity.

Plastic Pollutes

Life



Plastics and their additives

aren’t just around us, they

are inside virtually every

one of us— present in our

blood and urine in

measurable amounts,

ingested with the food we

eat, the water we drink and

from other sources.

Plastics

An Important Part Of Your Diet













Estrogenic 
effect

Wagner and Oehlmann (2009) (4) emptied the bottles
of their contents, then filled the empty PET bottles
and glass bottles with a defined culture medium (pH
8.0 ± 0.5) and incubated New Zealand mudsnails,
Potamopyrgus antipodarum, for 56 days.

Production of embryos was significantly enhanced
among snails incubated in the PET bottles compared
with snails incubated in glass bottles, across all brands
(p < 0.001).

For example, production of embryos incubated in PET
bottles of brand D was roughly double the production
of embryos incubated in glass bottles of brand D;
curiously, on the yeast estrogen screen, this same
brand showed no difference in estrogenic activity
between PET-bottled water and glass-bottled water.



This finding suggests that the in vivo snail bioassay
might be more sensitive than the in vitro yeast
estrogen screen.

Regarding the snail bioassay, Wagner and Oehlmann
(2009) concluded that “it is obvious that the
observed effects can only be attributed to
xenoestrogen leaching from these plastic bottles.
Moreover, the compounds released by the PET
material were potent [enough] to trigger estrogenic
effects in vivo similar to those of E2 [17α ethinyl
estradiol] at a concentration of 25 ng/L.”

The maximum estrogen activity that they detected in
any brand of water was equivalent to 75 ng/L of
ethinyl estradiol.

Estrogenic 
effect



Phthalates

• increased adiposity and insulin resistance (Grün
and Blumberg 2009), (5)

• decreased anogenital distance in male infants
(Swan et al. 2005), (6)

• decreased levels of sex hormones (Pan et al.
2006), (7) and

• other consequences for the human reproductive
system, both for females and males [reviewed by
Hauser and Calafat (2005)]. (8)

• Infants and children may be especially vulnerable
to the toxic effects of phthalates (Sathyanarayana
2008). (9)

“The concentration of all phthalates combined 

was more than 12 times higher in PET than in 

glass bottled water.”A growing literature
links many of the
phthalates a major
component of PET
bottle and one of the
compound identified
to leech into the bottle
ingredients, has been
associated with a
variety of adverse
outcomes, including:



Endocrine 
Disruptors

The critical period of development for most

organisms is between the transition from a

fertilized egg, into a fully formed infant.

As the cells begin to grow and differentiate, there

are critical balances of hormones and protein

changes that must occur.

Therefore, a dose of disrupting chemicals can do

substantial damage to a developing fetus (baby).

Whereas, the same dose may not significantly

affect adult mothers.

http://www.endocrine-disruptors.net/about_endocrine_disruptors.html

http://www.endocrine-disruptors.net/about_endocrine_disruptors.html


Human Health 
Effects

Specifically, they are known to cause;

• Learning Disabilities,

• Severe Attention Deficit Disorder

Cognitive And Brain Development

Problems,

• Deformations Of The Body (Including

Limbs);

• Sexual Development Problems,

• Feminizing Of Males Or Masculine Effects

On Females.



American 
Society for 
Reproductive 
Medicine 
(ASRM) and the 
International 
Federation of 
Fertility 
Societies (IFFS)

November 2013

American Society for Reproductive Medicine (ASRM)

and the International Federation of Fertility Societies

(IFFS) links bisphenol A (BPA) and phthalates to

decreased fertility and increased Miscarriage Rates.

It raised an alert on use of plastics in females and

males planning to conceive or in reproductive age

and pregnancy, which was based on Stanford study

which directly correlated use of plastics and direct

increase in miscarriage by 80%.







Royal College 
of Obstetricians 
and 
Gynaecologists

October 2013

Mothers-to-be should be aware of unintentional

chemical exposures, dealing with potential, but

unproven, risks to child health, to make informed

decisions that will predispose their baby to have the

best possible health.

Exposure to considerable amounts of environmental

chemicals has been linked to adverse health effects in

women and children, including pre-term birth, low

birthweight, congenital defects, pregnancy loss,

impaired immune development, as well as impairment of

fertility and reproduction in both the mother and child in

later life.

















Naidenko et al. 2008 at the University of

Missouri found that the PET-bottled water

triggered a 78% increase in the growth of the

breast cancer cells compared with the control

water:

1,200 breast cancer cells multiplied to 32,000 in 4

days when incubated in PET-bottled water,

versus 18,000 for the control sample.

Effect on breast 

cancer cells















Casajuana and Lacorte (2003)(11) investigated the effect

of prolonged incubation on the concentration of various

phthalates in water from PET bottles compared with

water from glass bottles.

Samples of water from PET bottles, three out of five

brands showed measurable levels of di-(2-ethylhexyl)

phthalate (DEHP) after 10 weeks of incubation, with an

average DEHP concentration of 0.134 μg/L, and all five

brands showed measurable levels of DEHP after 10

weeks of incubation, with an average DEHP

concentration of 0.214 μg/L.

Leaching & 
Effect of 
storage time



Biscardi et al. (2003) (12) examined then filled PET
bottles and glass bottles with mineral water, both
carbonated and noncarbonated. All bottles were
stored at room temperature.

Each subsequent month, for 12 months, samples of
water were lyophilized, and analysed. Throughout
the first 8 months, no phthalates were detected in
any sample.

Beginning at month 9 for PET-bottled noncarbonated
water, and month 10 for PET-bottled carbonated
water, the acetone extracts increased from 0.4 to >
3.0 mg/L. GC/MS analysis of the extracts identified the
presence of DEHP.

Leaching & 
Effect of 
storage time



Farhoodi et al. (2008) (13) studied the interaction of
incubation time with storage temperature on the
leaching of DEHP from PET bottles.

Using a solution of 3% acetic acid as a food simulant,
they incubated the solution in PET bottles for up to
120 days, either at 25°C or at 45°C.

On day 0, at the beginning of the trial, the amount of
DEHP in PET bottles was below the limits of
detection.

On day 25, the amount of DEHP in the solution
incubated at 25°C was 1.2 mg/L, whereas the amount
of DEHP in the solution incubated at 45°C was 2.1
mg/L.

By day 66, the amount of DEHP in the solution
incubated at 25°C had peaked at 1.4 mg/L, whereas
the amount of DEHP in the solution incubated at 45°C
had plateaued at 2.5 mg/L.

Effect of time & 
temperature



In a recently conducted laboratory analysis at a
leading National Test House – Kolkata (NTH-K)

Examining leaching from PET containers especially in
pharmaceutical compound – Benadryl a leading cough
syrup widely used in children, women in reproductive
age and other patients tested showed leaching of
various harmful compounds at levels much higher
than the permissible range.

The leaching for all compounds tested was more
pronounced at higher temperatures i.e. 40 and 60
degrees was significantly higher than the permissible
limits.

Evidence -
National Test 
House



Further, the most worrying health scare is from

leeching of DHEP- Phthalate – known endocrine

disruptor, at room temperature where the levels at

room temperatures were higher than permissible

limits.

This leeching of DHEP- Phthalate – endocrine

disruptors which increased significantly almost as high

as 4 times with increased temperatures at 40 and 60

degrees.

Evidence -
National Test 
House



Evidence -
National Test 
House

Summary of Report from National Test House 



A logical conclusion can be derived from this lab analysis done by

NTH-K that patients consuming pharmaceutical compounds packaged

in pet bottles are exposed to significantly higher levels of harmful

compounds.

For the industry manufacturing lifesaving drugs and delivering

healthcare to more than 120 million Indians, it is their social

responsibility and moral obligation to ensure that the primary

packaging does not have any sort of ill effects on human health.



Antimony is widely used as a catalyst in the polycondensation of PET (Pang et
al. 2006). PET resin typically contains antimony in concentrations between
100 and 300 mg/kg (Duh 2002).

The U.S. Environmental Protection Agency (EPA) has established an MCL
(maximum contaminant level) of 6 ppb for antimony, which is the same limit
set by Health Canada;

The German Federal Ministry of Environment has set a limit of 5 ppb

The Japanese drinking water standard requires levels of antimony < 2 ppb
(Shotyk and Krachler 2007). (1)

However, these cutoffs are generally based on older research on antimony
toxicity, related to cardiovascular risks and carcinogenicity.

Estrogenicity of Antimony, and Leaching of Antimony from PET



Shotyk and Krachler (2007) (1,3) measured antimony concentrations in 132

brands of bottled water purchased in 28 countries. They found a wide

variation in antimony concentrations, with dramatic differences in the leaching

of antimony over time.

In 14 brands of PET-bottled water purchased in Canada, antimony

concentrations increased on average 19% during 6 months of storage at room

temperature.

By contrast, 48 brands of PET-bottled water purchased in Europe increased

on average 90% during 6 months of storage, under identical storage

conditions in the same laboratory.

Antimony - leeching



Shotyk and Krachler also reported wide variations in antimony

concentrations even among the same brand of PET-bottled water,

depending on the location of purchase.

For example, one brand of PET-bottled water yielded 1,650 ng/L of

antimony when first purchased in Hong Kong, increasing to a

concentration of 1,990 ng/L when tested 6 months later, whereas the

same brand of bottled water purchased in Europe had a concentration of

725 ng/L when first purchased, increasing to 1,510 ng/L 6 months later.

Antimony - leeching



Westerhoff et al. (2008) (16) found that raising the ambient temperature 

significantly increases the leaching of antimony from PET bottles.

The average antimony concentration from nine brands of PET-bottled waters 

was 0.195 ± 0.116 ppb at the beginning of the study and 0.226 ± 160 ppb after 3 

months indoors at 22°C. When the bottles were incubated at 70°C, however, 

the concentration reached 6 ppb in just 12 days; at 80°C, in just 2.3 days. After 7 

days at 80°C, the antimony concentration reached 14.4 ppb. Noting that 

temperatures within a closed-container truck may easily exceed 60°C

Westerhoff et al. (2008) concluded that “short duration exposure to elevated 

temperatures during transit or storage by the seller or consumer could yield 

antimony concentrations that approach or exceed the 6 ppb MCL.” 

Antimony – leeching 
Time & Temperature related



The primary effects from chronic exposure to antimony in humans are

1) Respiratory system: effects that include antimony pneumoconiosis, 

alterations in pulmonary function, chronic bronchitis, chronic 

emphysema, inactive tuberculosis, pleural adhesions, and irritation

2) Cardiovascular effects (increased blood pressure, altered EKG 

readings and heart muscle damage) 

3) Gastrointestinal disorders

4) An increased incidence of spontaneous abortions, as compared with 

a control group, was reported in women working at an antimony plant. 

Disturbances in the menstrual cycle were reported in women exposed 

to various antimony compounds 

Harmful effect - Antimony

Source: http://www.epa.gov/ttnatw01/hlthef/acetalde.html



It is well-known and all scientific reports agree, that formaldehyde and 

acetaldehyde are thermal degradation products of PET and that they 

could be released into the bottled water depending on certain storage 

parameters and according to the type of drinking water (Nawrocki et 

al., 2002; Dabrowska et al., 2003; Mutsuga et al., 2006) (17,18,19,22).

Strube et al. (2009) (20) investigated UV-light degradation products of 

fatty acid amides as a source of plastic off-odors in packed mineral 

water; The main source of formaldehyde and acetaldehyde in bottled 

drinking water is PET packaging. 

Acetaldehyde - Toxicity

Chemical migration in drinking water stored in polyethylene terephthalate (PET) bottles: a source of controversy. 

Cristina Bacha,b*, Xavier Dauchya, Marie-Christine Chagnonc, and Serge Etienneb

published in "Water Research 46, 3 (2012) pp. 571-583“ DOI : 10.1016/ j.watres. 2011.11.062



Porretta and Minuti (1995) (3) found trace amounts of acetaldehyde in 

34 different brands of drinking water purchased from retail outlets. All 

of the samples of 16 brands of still water exhibited levels of 

acetaldehyde above the taste threshold of 15 μg/L after 9 months of 

storage at 42°C. 

After six months of storage, levels of acetaldehyde in carbonated water 

increased to 100 g/L in samples kept at room temperature and at 40°C

Acetaldehyde

Chemical migration in drinking water stored in polyethylene terephthalate (PET) bottles: a source of controversy. 

Cristina Bacha,b*, Xavier Dauchya, Marie-Christine Chagnonc, and Serge Etienneb

published in "Water Research 46, 3 (2012) pp. 571-583“ DOI : 10.1016/ j.watres. 2011.11.062



The primary acute effect of inhalation exposure to acetaldehyde is 

irritation of the eyes, skin, and respiratory tract in humans.  At  higher 

exposure levels, erythema, coughing, pulmonary edema, and necrosis 

may also occur. (3)

Acetaldehyde can irritate the lungs. Higher exposures may cause a 

build-up of fluid in the lungs (pulmonary edema), a medical emergency

Exposure of high concentrations can cause headache, dizziness, 

lightheadedness, and passing out

Acetaldehyde may be a Carcinogen in humans since it has been shown 

to cause cancer of the nose and larynx

Harmful Effect - Acetaldehyde

Source: (1)New Jersey Department of Health & Senior Services  

(2) http://www.epa.gov/ttnatw01/hlthef/acetalde.html



Strong evidence of health hazards of PET bottle leeching compounds
has been published.

Side-effects ranging from estrogenic effects to cancer has been
documented.

Increase in temperature and storage time have been directly co-related
to leeching of harmful compounds from PET bottles.

European regulations on PET bottles recommend for products that
need to be stored for more than 6 months stability testing for 10 days at
60° C . (23)

Conclusion
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