ANNEXURE 6

PRESENTATION BY PCMA
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Section 1:
WHO inputs for Packaging of Pharmaceuticals -

Source:

1]

CPH Training:

Packaging Overview and tips for assessment

Andrew Chemwolo, Technical Officer

WHO Prequalification Team ~ Medicines Assessment

May 2014

2]
Training workshop:

Pharmaceutical development with focus on paediatric formulations
Dr. Simon Miils

21 to 25 June 2010
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Types of containers: Bottles

« Glass
—Type 1: borosilicate, most inert, has high hydrolytic
and thermal shock resistance

— Type 2: treated soda lime glass, more susceptible to
leaching than type 1 glass, moderate to high hydrolytic
resistance

~Type 3: traditional soda lime glass. Has more leachable
oxides than type 2 glass and moderate hydrolytic

resistance
— May be coloured to provide light protection

Types of containers: Bottles

« HDPE bottle
— in general considered highly protective
— has good safety profile
— Semi-permeable for liquid preparations
- permeability also depends on wall thickness
— naturally franslucent
« PET (Polyethylene Terephthalate or Polyester)
bottle
— usually for liquid preparations
— has good gas and fair moisture barrier properties
— has good safety profile




Types of containers: Bottles

- polypropylenc (PP):
— used primarily for jars and closures
— provides a rigid package with excellent moisture barrier

. Clos%res , JCRC
— polypropylene screw /CRC caps
- ?nner seal ~ e.g. Induction seaxl)/heat seal

~ aluminium cap

« Fillers, absorbents and moisture adsorbents

— absorbent cotton

— rayon fibres ]
~ silica gel desiecant or molecular sieve

Section 2 :

Basic
chemistry of
PET
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Several types of plastics, each with different chemistry

[ Resin Identification Gode S
ey Type of plastic polymer Monomers

Option A Option B

] - " T v I
Polyethylene Terephthalate | ErePhth%hc a.c»d *
PETE. PET _ isophthalic acid +
(PETE, PET) Ethylene glycol (or MEG)

2
o
g

High-density polyethylene (HDPE} Ethylens

PE-HE

=
=1
bl
m

Polyvinyl ehlorde (FVC) Vinyi Chleride monomer (VCM)

B>|-B>,

Low-density poiysthylene (LDPE) Ethylens
LDPE PE-LD
Polypropylens (PF) Propylens
Styrene

Polystyrene (PS5}

Other plastics PC: Bisphenol-A + Diphenyl cartlwl.'l'z;le_gr'

{often Polycarbonate {PC) or Phosgene )
Acrdanitrile buitadiane styrere (ABS)] ABS: acrylonitile + buladiene + styrene

3> 3>
o> 3> | >

g
=
5

~1

PET : simple and safe chemistry

PET does NOT contain :
+ Orthopthalates {e.g. DEHP)
- Heavy metals (like Cd, Cr, Pb, As, Hg)

» Bisphenocl-A
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~ Polymer formation
<+ Continupus process = meit is
fad to the melt extrusion units
{280-290°C}
+ Batch procéss = polymeris
solidified and chipped,
chips are then dried, and
- fed to solid-state
polymerisation units for
further polymerization
{210-220°C)

PET- General Industria! Process

- Shape formation
- Injection moulding {preforms)
(300°C)
< biow moulding (bottles)
{85.130°C)
4 Film casting (2406-300°C)

Nele :

#1 np processing aids are needed nor
added

b PET is used to make siff & rigid
goniainers, hence adding of any
prasticizers wilt actually be
counterproductive

Section 3 :

PET packaging
for Pharma :
fallacies & facts
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Recently raised Concerns about PET Packaging

Heavy metals
DEMP and other Phthalate based plasticizers

Antimony
Migration at high temperatures
Colourants

Bisphenol-A

Qestrogenic reactivity
PET (amber PET} is not raecyclable

PN D e R w N

il

1. Heavy metals

Cd, Pb, etc. are NOT added in PET

. Lead, Cadmium, Chromium, Arsenic, Mercury, ete. are NOT
NEEDED in the mantsfacture of PET resin or bottles.

« These heavy metals are, in fact, COUNTERPRODUCTIVE as
they will affect the clarity of the PET bottles.

« Hence, they are not used
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2. DEHP and Phthalate Plasticizers

(el
OR

o
Phthaiates

= PVC plastics have been assigned a recyelz code “3” ;
Loph

»  Rigid and hard articles (e.g. pipes, sheets, cte.) of PVC do not need

any plasticizers @cmd @ Cw
oar -

COHH

= Phthalates are vsed as Plaatigizers in formuolations for making

flexilble articles from PVC, e.g. medical tubings, cables, toys, elc. plinh s e v
ONTHE OTHER HAND,
+  Polyethylene terephthalate {PET), being a different plastic, has been o T
assigned a recyele code “1” B4 pul
o = a—
+ The terephthalate polymer PET and the monomeric phthalates a
{plasticizers) are chemieally different substances Polyethylene
= Although the word "phthalate” appears in the name polyethylene- terephthalate
terephthaliate, PET does not use phthalates for any reasons
13

Carcinogenicity classification by IARC

(International Agency for Research on Cancer, France - a WHO unit}

Group 24 Ingestivn

Group 2B

Not clagsifiable as to its Mercury & inofganic  Inhalation/ Glass

Group 3
) carcinogenicity o humans - mereury compounds Ingestion

Groups .

- Pog FF
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3. Antimony

. Antimony is used as a catalyst in PET resin ma nufacture:

~ Itisused at & very small level of <300 ppm in PET resin.

Also,
— 1t is completely fixed in the polymer matrix.

. PET resins comply with Specific Migration Limit as per
-~ BIS: 12252-1987 (2005)

-~ USFDA 21 CFR §377.1630
~ Regulation (EU) 10/2011 on plastic materials and articles intended to come into contact

with fond

. Hence PET is not carcinogenic 1o humans in any way and thus recommended by
WHO and other international regulatory bodies as safe packaging material

4. Migration of Sb : modelling at various temperatures

welle, Faid Franz R

Food Addit Confam Part A Chem Anal Conirol Expo Risk Assess.
2011 Jan; 28(1)1115-26.

doi; 10.1080/19440049,2010.530296,

. Maximum migration levels in beverages at room temperature even after 3 years of
© storage will not exceed 2.5 ppb

. Antimony can leach out at a measurable, but still very small rate at higher
temperatures in excess of 150°C

. Antimony migration from PET bottles can never reach or exceed the Eurppean-
gpecific migration limit of 40 ppb

- Diffusion is difficult because of the :
» large molecularsize of Antimony oxide
> highly crystalling nature of PET bottles




5. Colorants in PET

. Coloured ‘PET; when needed, is made using
food colorants that are safe for humans

These colorants
- Conform to one or more of the following regulations on celorants for
food contact materials:

~ 138 Federal Feod, Drug, and Cosmetic Act,

— U.S. Food and Drug Administration {FDA),

— Councll of Europe (CoE) Resolution AP {8¢) 1

“On the use of colorants in plastic materials coming
into contact with food”

— EUregulation 10/2011 on plastic materiais and articles

intended to come fnto contact with food,

6. Bisphenol-A

Bisphenol-A (BPA) is used in Polycarbonate (resin code 07)
and not in PET (resin code 01)
“;(

«  BPAis used as Monomer in the manifacture of “Polycarhonate” plastics, O ﬁ
. el
-« Ci-

- BPA and phosgene resct 1o give polycarbonate under biphasic conditions; the:
hydrochloric acid is scavepged with aqueons hasc.

. LT - H
e DFO e Lo OFO]

« Instead of phosgene, Dipheny] carbonate may be used in which case, Phenol is
eliminated instead of hydrochloric acid. This transesterification process-aveids
the toxicity-and handling of phosgene,

BPA-based POLYCARBONATE is clear and tough, and hence used in consumer
goods, sports equipment, CDs & DVDs, clear screens

chga +9
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7. Endocrine Disrupting Chemicals (EDCs)

EDCs are & broad range dFchemisals that interact with endocrine system of humans and animals

+ EDCs are not used, nor are generated by PET

containers Che Koibarrine Epste

.
) St
= Pt s

+ They are already present in the atmasphere or In water
podies

«+ They are present in many commonty used products

and praduce a range of adverse effects. ..

8. PET : recyclability is its strength

PET is completely recyclable ) ©
(R
PET fibres and bottles are converled back into RECVELABLE
+ Fibres {white) ;
+  Fibres {clack or coloured)
+  Sirappings
« Cushions, seals ,\
- Upholslery/curtains |
+  Mattresses, pitlows LPE‘T)

Amber PET bottles are shred and the flakes are used In making Black fibres.

Recycling of PET bollie flakes into lextile products {atches Higher Premium than:for
making botties

Also,
PET has lowest carben footprint compared to Giass, Aluminium and paper g

L5
[ds}]

3812018
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Eco-impact study

Fromklin Associates, USA (wwwialeom) condugied LGI on behaif of PETRA {PET Resin
Associalion)

Single-serving cantainer systemns used for sofl drinks -

12 gunce Aluminum Can
8 ounte Glass Bottle
20 ounce PET Bottle

TOTAL ENERGY, SOLID WASTES AND GREENHOUSE GAS EMISSIONS
* " FOR SOFT DRINK CONTAINERS
Apar 100,000 Qunces of Suft Dirinkj

‘Energy Solid Wasle Greenhouse Gasas
. weighl
{rillion BT absy  {volume cu yard}) (CO, equivalent bs)
Alumiaur Can . 16,0 767 685 . 278

214 4848

21

Section 4 :
PET vs Glass :

Bottled water &1
other issues
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“Contamination of Bottled Waters with Antimony Leaching from
Polyethylene Terephthalate (PET) Increases upon Storage”
William Shotyk and Michae! Krachier

Institute of Environmental Geochemisty, University of Heidelbery, Gemmany, Environ, Sci.
Technol, 2007, 41, p 1560 — 1463

Maijor Highlight:

. In all the PET & GLASS bottles examined in this study, the Sb
concentrations were well below the limit (20 ppb} prescribed for
drinking water by WHO

12




Bottled water :

e

: Leaching of Lead from Glass & PET

Lead in Bottied Waters: Contamination from Glass and Comparison with

Pristine Groundwater,

Wiifiarn Shotyk and Michaet Krachler,

instilute of Environmental Geochemistry, University of Heideibery, Germany
Environ. Sci. Technal. 2007, 41, p 3508 - 3513)

Major Highlights:
» Lead {Ph) leaching from both Glass and PET

- Leaching of Pb from Glass bottles is 26-57x higher than from the PET botiles
» Bottled waler in_Giass containers contained Pb, whereas bottled water in PET
containers contained Sh (Antimony).

.+ in 2!l the botiles (both Glass and PET) the Pb level is befow the maximum
allowabte concentration established by the WHO, EU and Canada in drinking water

(10 ppb)

w
&

Bottled water : Leaching of other metals from Glass & PET

“Bottied drinking water : Water contamination from bottle- materials (Glass , Hard

PET & Soft PET), the influence of cofor and acidification”
Clemens Reimann, Manfred Birke and Peter Filzmoser,
Applied Geochemistry, 2010, 25(7), p 1030 - 1046

Major Highlights:

+ Glass bottles leach a much fonger list of elements into water;
- Ce, Zr, Ti, Hf, Th, La, Pr, Fe, 2n, Nd, Sn and Cr show 7 to 24 times higher
in glass bottles in comparison with carresponding PET bottles
+ Dark colored boitles {especially dark green and brown) leach more than clear bottles.
This is frue for both PET and Glass
+ Leaching test shows that at a lowered pH of 3.5 (Acidic conditicns) leaching from
Glass increases considerably, often by a factor 10 or moere, for most elements

26
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PET vs. Glass : Comparison of Packaging Materials

Ti hth
gr, o, | Parameters Fofyethylene Terzphihalate Glazs
{PET}
1| QRIGIN Syntheht Synthelic
2| SAFETY B
2.t | Leaching:
Antamany (S} Balow MCL Hulow MCL
Lead (Ph} Noi Present Betow MOL
Arsanis {As) ot Prasent Betow MCL
Qthar Metals i Kot Preseat Below MCL
2.2 | Physical:
Braaking Hewm-breakable Fragie, Shattoring croates shards
[ 1 [ CONVERIENCE
3.1 | Densdty {gimb.} 1.3%
3.2 | Weighl lor 330mt Ba'tie (0} 24
3.3 | Squeezability Easily Squeszabdle and alivws Glass i Rigid
conlraliad dispansaton
3.4 Cosl 1x
{glass Is twise oxpenshve than PEY)
47 ENVIRONMENTAL HIPALT
4.1 Bindegradatuilty No Mo
4.2 Cargon Foat Print s North Ameraica
GHE Ermssiond 1000 CSD unis (03] R 5a0
Energy Consumplicns 1000 CSD units (MJ) 1235 4T
3.3 | Transpoiiakon 100mE, bottlas! luck (nos.} 30,000 18.000

KMCL = maximum contaminant limi

Glass Flaking

GLASS FLAKES

Dan Haines, Volker Scheumann,
Uwe Rothhaar

SCHOTT pharma services

CONTRACT PHARMA « June 2013,

.

pp. 92-58 -

In 2610, glass flakes were discovered in
nine different drug producis.

These incidences of glass delamination,
or glass attack, led to immediate recall -
in one case of 30 million vials.

Since that time there have been
continued recails, with glass flakes
discovered in ather drugs from

many different manufacturers,

it typically doesn't show up until the product has been stored in the contalner for several months

Delamination can cause embolisms, thrombosis, or venous inflammations,
foreign body granulonias, unintentional activation of the immune system
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California’s Depa

Company, for storing and reeycling oil and hazardous dust

rmment of Toxic Substances Control (BTSC) is suing Gallo Glass

Hazardous gases used in container-glass making

containing arsenic, luad,

seienium, and cadmium in the wine bottle making process - 4 March 2015

. Dust colleeted by the air poliation contro} device is
collected and re-introduced as an ingredient in the
glass making process.

+  They should have been managing it properly by either
sending it to a treatment ora disposal facitity.

+  According to Christopher Savage of Gallo Glass, other
glass production companies throughout the

world use the same glags making process

Gallo Glass Company faces a $25,000 fine per day for each violation..

htip: Ao, iegsisitreant/s Huyd Hap uniioswinesind
waslexTust) zl;F.Ke;l)GERI)I,{g'I}_(l}ILZ‘I)g .

g\mknl'-ﬁlt.«.‘.d-l13':’3l.-".iL'_-f_‘t!?:lk\"t!‘_a::‘.ﬂﬂ!lzl"l‘flfi!ﬁ‘s.\!ni‘.:?!ﬂ!ﬂﬂ!ﬂ!\-‘-r

oHeraldo

Fhe Vodes of Gud — az‘a:&i?&ﬂ

Bogualo Sarpanch calls for ban on glass
hottles on beach

14 May, 2015

3

The Sarpanch of Chicelna- Bogmale Panchayat,
Laxman Kavlekar has requested the siate fourism
depariment Lo issue an order impaosing a complete
ban on the use of glass bottles on Bogmale beach.

The demand is made in order lo curb [itering and the
possibility of peopie getiing hurl-on the beach.

the presence of broken giass on the beach poses as 8
high risk to visitors. Many, including foreign tourists,
have complained about receiving injuries white
watking on the beach.

Seven people so far, have heon injired in one week duc
o the presence of broken glass pieces on the beach
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Section 5 :
Safety of

PET bottles :
REGULATIONS &

INTERNATIONAL REGULATORY BODIES

. Waorid Health Crganisation {WHO):
international Caonferance an Harmonisation, stability guideiines QIA-QTF
+ International Standards‘saﬂon'brgaﬂlsaﬁon (150):

SO 22000:2008; Food Safety Management System (FSMS} for Marufacture and dispatch of
Polyethylena Teraphthalate (PET} as raw material for food packaging appiicatiens’.

UNITED STATES GOVERNMENT
. US FDA {Code of Federal Regulatlons, CFR Title 21, Section 177.1630)

. U35 Pharamocopeia {USF Chapter 861) 1\(11]10]]1'\‘11“{1{:;1

EURDPEAN UNIGN
Europealt Pharmacopotia maonograph [Sections a.1.15, 3,221, 3.2.%

. Europecan Medicines Ageney

JAPAN
Pharmaceuticals and Madical Pavices Agency

pag &b
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INTERNATIONAL Reports on PET

WHO
+ Food Safety : What you should know (Section 35, p. 18, Apr 2015}
Canadlan govt.

»  Soientfic Review of 2ll studies an DERP (Nov 2014}
Hanna G Enshrepe! v2 ail Appi Micrebwoi Biatechiof (2014} 38 3967-5937

Spanish govi,
» Laboratory studies of 110 PET samples {May 2014}
Aibart Guart, Franciscs Bono-Blay , Anfonic Borrsll. Sikvia Lacart. Food Chamislry, 156 (2014) 73-86
International LifeSciences instituta {IL$}), Belgium
+ PET for Foud Packaging Applications {2000)

NAPCOR, USA
» PET Safely

Keller and Heckman, USA

»  Opinien letter

GOVERNMENTAL ACTS
«  Indian Drugs and Cosmetics Act {1940), Schedule M, Section 16.10 Rlabifily shubes

© Indian Drugs and Cosmetics Rules (1945), Schedule M, para 11 Phamaccposal comphancs
ks

. =
AR Prei

g * FS5A Act {2006) creafed the Food Safety and Standards Authority of India (FSSA))
Jssat

formuiates speciﬁt:_aﬁun:: for foods that have common features Tar Pharmacewticais

bong Yatary ank Frawsariy
Auliirily #f FA1

NIHAN PHARMALC OPOEIA
~ P 2074, General Chaptor 8.2.3 PET conlainars for packagniy of Bhatmacetheals

BUREAU OF INDIAN STANDARDS
v IS 1E22- 1087 (REOGS)  Fostive st of Constitients FET or thaw

Safe uss m Contact with Foodstufis, Pharmaceutical and Dnnkg water

- I8 122821987 (R2008) : Specdicaions for PET for Pharmaceuticals
15 S545-7938 ¢ Determunanon of Overall ligration: of constiuenis of Plasties Matonals sud Articies infentied
0 come st contoct vttt Foodstis ~ Meihod of Anatysis

w Several othe! ndian standards exist to control & allow PET vantiiners fer Fharma packing 34

Page &F
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«  Globa) Migration Studies:
» for compliance wilh US FDA a3
§irr. 1630 (2001} < 0.5 me/int and

s for compliance with BIS: 12252-1987 {2005}
{Extractable <16 me/dm? and < 60 ppm)

s igsore gfiﬁ

ITRC, Lucknow
= Global Migration
s Ileavy Melals

»  Biological tests
U Shah Callege of Pharmacy, Mumbal
«  Swbilily study e a Cough symp in Plastic
Cagtainers

Indian Studies on PET Bottles

Indian Insdtule of Packaging, Mumbai
w(jlobal Migration
Itatab Pvt, Lid., Mumbai
«  Systemic [njection tesl
* Intracutancous lest
Intertek, Mumbai (Nov 2014}
e Heavymelals

Shriram Institute for [ndustrial Research,
New Dethi (Nov 2044)

+  Heavy melals

35

Section 6 :
PET in life
support

PRACTICES

INTERNATIONAL

36
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PET containers are used Globally for Pharma packing —

by international companies and brands S E—
Brand x 1 5 ¥

1 Ak Seltzer & : R Sinug/eongestioh teli

i Benadnyl MeNeil Consumer Hesltheare Sinus/congestion relief

3 CV§ “Chureh & Dwight Co, sl - Agimedd S i

4 Deisym Watlgreens congestion relief

5  Liguate U Walmart : “Cough SynipfAntacids e
6 Imodinm MeNeil Consumer Healtheare Tharrheal

7 Ll Critters ‘Vitafusig S Vit

8- Listerine ) Johnson & Yohnson Antiseptic Mouthwash

o ' Litle Fevers i Wallgredns ‘Feven Relief

19 Mucinex Reckitt Benckiser congestion relief

11 -Natgré Made - ‘Pharislits LLG jtamins

12 Nurofen Reckitt Benckiser [buprofen

14 Nyl o St Vicks (PBRG) T8 Cough Syrup

14 Pepto-Bilsmul " Procter & Gamble Stomach upset relief

15 Phillips - itk of Magmiesis -

16 Robitussin Cough Syrup

17 Sudafed pe - MeNeil Consumer Heaitheare i Cough/Degongestant

8 Tamifly Roche liabs Flu treatment

19 Trajan ©: Church & Dwight Co.- i Porsonal Eabrieant:
zo Tylenol Johnson & Johnson cold and Flu 37

WHO Prequalified products in Liquid Orals

Flrenywn armHationan - I i H
e ared INN F atrossth u Applicint Manui: RSle L_ Tackaging Date of PQ
v Ahacarar (a0 vl oalution alilab Speclaliics  [Selara, Makiavashim, ldia ET icomt [poia-May-o2
B Lifate) lzcngrmd e Lid
Tammudinge el sahatinn Sk Ll Kria, indio;  Trdore, SFZ, PET hudtle 10wk Loou-Mir-2o
HIV hompfl L Putbampur, Dist Dhar (M), HOPE batsle 24eml
fladin USFDA)
pibavir + Tral sdution (Bomg Aiwoll Labaralaries Quocsushoreugh, Kend, 31K ET hedtle- 6oml 2o07-Mab-40
WY Ritnnair b zommg) it
eriapine il sampereian Koopia L oo i, G, india,~ Maditaly JAmGer colmired PEL huillle FO0g-May-05
o/ sml Brevinltios Pyt Lid, coml, 240mi; . :
an hahueshioy, Fadia, Tndore,  JAamber cdoprel glass battly
SEZ, Pithampur, Dist Bhar psmt, 0mi
SLP.), India
e THm— i :;Imnm it Labanturics ucerahoreugs, Keal, UK PET Lesttle goml hoayz-Mur-20
Bomp/ml :
HIv idovudding rui sulistina fCombiner Pharme S.L. [Medes; Bareckona, Spxesa PET hattle2ooml + syringe. pofgmian-01
lomu/sm) om|
i edovisine [ord slution editalr Specinlitics Mabatialben, Indis FET larttc 10omi protseNeva1g
som/smi vt Lid
[Paitn- Ecloved reheose Machods Eahagans, Dama, lodiag LOPE bog placed in dripke adgrDee-1q
heuuusalivytate  frunules 507 wiw Pharmaccuticals bid Salan, Himuchal Paadesh, Isdia faminated .
faufium AR /PET/AI LR R sschel
™m furtier nacked in HDPE
kintainer 100y
P ET/Aln/LLDPESachet
i 25
a8
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PET in Medical Field

Us FDA:

FDA standard 21CFR 8785000 has approved the following medical devicas containing
PET as safe and effective when used for

. soft tissue approximation andfor ligation, including

. cardiovascular, ophthalmic and neurological tissue.

« surgical sutures

« pesophageal and gastrointestinal dialators

. patches, pledgets and intracardiae devices ($ urgical mesh)

. 98 PET-based products in ophthalmic applications
. Several PET-based products in use as implants

. 394 PET-based products are in use in medical field for several decades

PET in Medical Field (Example)

Tei 585-58B-8000 _ Fax 585-808-7605 Product Certificate

‘ThermoFisher (
SCIENTIFIC 75 Panorama Greek Orive, Rechester, NY 14625 Therma Saentific
Nafgene and Nunc Froducls
Thittna Fisier Scieniic heroby codlins thal the prodﬁalmmﬂhd beiow 1a produced, inzpeciad ang feund 1o - ;,:';; f'.»f)i‘_n I;:sahdams
Ity our 1SC 134 1:2093 A Hor frorsp Dumenia

be in cOmpIENeE vk progoct and quathy E: 1
Qualtty Management System (GH1-5A] Giokat Fii No. 1608319 amvd 1606321} n ke USA.
Caniticalgissued: $4{28/2042

The g information rep 48 Product C for- Hama 3420400553
Descnpton BT1.54.PET, B50MLWICLOS. STER]I Lot# 1589739 Uss Balore JHI2BRANT Manutaceured  DA113i2843
Part Byrmber o, [of Huma nurs Cytataichy L3P Clese V1 Fira Compiencs - 24 CER
3oty aap ALK 50, SO N ST, COMPORNENT EARE v
2003331 RES, PEY 1980 FET_ 300A 1508 P BRFD) PASAED 177 spasead) peg 143
1pra 0 MDFENAT, NALGE | COMPONENT PART

4 1EEe2n TS,
pD4T1 LN SITY POLYETHYLENE A5Rb PAGSED FASSEQ 178 37Dy ST I02EIEN2AL

1t N7 & appoars in any of The columnns ahove it means the information 1S nc avadabie. Any et tisted as “COMPGNENT PART wil show lask in the DMEE

Gytoioxlaly, USP Ciass VI and FRA Compliance Infatmalion colime=

i the ward * PASSED" appaars m 1he USF Tlass Vi calumn nex| ta (aresin bshing, this malenet bas pasyed USP Glasa Vi JEquUemEnts. laisst Volumae, as part 0!

our wiial st appraval protocal

H the wore "PASSED" appaars n tha Cytstoxitly columi next 10 the resin listing, s mal
apprewd protocal using eihey mouse fibfeblasl LA22 csis or the more sensitive humar digioid hung celt lnes W38 of MRE-5

Sroduct wae Gamme radiation Stevhted Frogict was osimeinis roteased per ANSYAAMINSD 11127 guicehnes, Product was detetemned [o be nan-pyrogen.c
ot alevel < 0 5 EUfml as by “Gaidelines 6 10e Vadsnion of the Limulus Amebocyte Lysate Tast,” o5 defeed by 1he FOA (12/87). 98 an and product andploxn
test fol human ang anmat parenlardl drugs, bictogital products and wpdichl davites. B

erial was Leated and showa L 18 norgyieloxs 8 pact of our indtial tost
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Section 7 :
PET’s Safety &
versatility

»
»

SUMMARY

Recycle Codes of various Plastics & their end uses

Plastic
identification
Code

Type of plastic poiymer

Manoemers

Typical End Uses

Poiyethylene terephibialate

1(PET, PETE) .

Ferephthalic acid + isophikatic
atid ¢ Ethylene glycol (or MEG)

Batiles, Conlainers, Jars, Fims, Gtrappings, Fiber
and Fiamenis, Nonswovens, Medical devices
elc,

High-denzily golyethylene
{HOPE}

Einyiene

Hair-oil & other household contamers, Packaging
films, fumiturs, Pipes, Fuel. tanks, elc.

Pelywvny! chlende (FVL)

Vinyi Chlonde monomer (VCM)

Wire and catles, Foohwear, Floonngs, Packaging
figms, Pipas and fittings, Medical devises,
Tarpaulins, foys. ete.

Low-gdensity palyethylang Ethylane Milk pouches, Conlainers, patkaging fiims
(LDPE) tubings, Fumilure, eie
PESD
Palypropylena (PP} Progylens Chairs, Fumilure, Containers, Packaging films,
Aulamedve and Elecironic componients, Texhiles.
Medical davices, Aerospace -Applicaticns, glc,
Polyslyrene (PS5} Siyrene Protectve packaging appiications, Disposable

cups and contginers, Foams, Insulakons, eic.

{Jther plasiics

[often Pelycarbanste (P} of
Acryloruinie butadiene slyrene;
{ABS))

PC isphenal-A + Diphamy
carbongla or Phosgene

ABS: acrylonilnie + buladiene +
styrene

FC: Slectromic, Aircraft, Secuniy.and Aulomaolive
componens, Conslruttion ingdusines, Dala
Sterage apphicatians

ABS: Blectroric and Aulomotive compenents,
Fipes, $astruments bady pans, ele.
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PET : has been around for a long time, the world over

Fouct Sateey

and Standaide
Aurhariny ul nafh

e, 44
& e
%q"o. . ,w‘; RECYCLABLE

PET has bean around Yor over 80 years
Mare than 200 million MT already used globally
More than 15 trillion boftles packed and consumed
NOT A SINGLE CLINICAL OR EPIDEMOLOGICALLY ADVERSE OBSERVATION GLOBALLY
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Lobbying against PET : list of rejected PlLs

013

12847/2013 fi; >
»  54B57/2012 Parivartan “The High Court, Allahabad 09-05-2013
Foundation
3 2509/2013 ... FraniMioa Samid - tThe High Court, dabalpur -

25182013 Prem Singh The High Court, Chandigarh

L ddfEos

The High Court, Hyderabat

TCD/o7/Gen/2013  Sri Saidatta

‘The Court of Excise Comnuissgioner, 17-09-2013

Bengaluru

2013

Prani Mitra Sanii

21B33/2013 he Sypreme Coury, New

1.

L

PET : the preferred packaging material for Liquid Pharma products

PET.is made fom simple and safe chemicals viz. PTA, [PA, MEG and catalysed by very smai
amcunts of Sb,0, and hence cansidered as a safe packaging material by WHO

PET does not contain heavy metals, phthalates, Bisphenct A or other Carcinogens or ERCs (WHO
repont, Aprif 2015}

No adverse Epidemiological evidencé in PET's entire existence of 42 years giobaily

PET bottles comply wilh Intemationat & Indign Pharmacopeias & EU, USFDA, Japan+ regiialions
Actual testing in various aboredited Indian Labs (CFTRI, TR, Intertek) confirns safety of PET bottfes
ILS], WHO, reviews and repors by European universities, law firms, research institutes safety of PET
botlies for usage in Pharma, Foed and ali other applications.

All major international pharma companies use BET bottles for packing liquid formuiations meant for
pediatric, female and geriatric populations

Globally, PET is the mas! prefered packaging material being safe, shatterproct, lightweight and

eavircnmentally friendly
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