L 00 0000000000 66 & (

Disclosure to Promote the Right To Information

Whereas the Parliament of India has set out to provide a practical regime of right to
information for citizens to secure access to information under the control of public authorities,
in order to promote transparency and accountability in the working of every public authority,
and whereas the attached publication of the Bureau of Indian Standards is of particular interest

to the public, particularly disadvantaged communities and those engaged in the pursuit of
w education and knowledge, the attached public safety standard is made available to promote the
timely dissemination of this information in an accurate manner to the public.

“STTAA FT ST, S T At ‘U A FIE AT F R
‘ Mazdoor Kisan Shakti Sangathan Jawaharlal Nehru
: * “The Right to Information, The Right to Live” “Step Out From the Old to the New” .

IS 11434 (1985): ionomer resins for its safe use in contact
with foodstuffs, pharmaceutical and drinking water [PCD 12:
Plastics]

“ST | UE T4 T F7 Hi”

Satyanarayan Gangaram Pitroda

.‘\ “Invent a New India Using Knowledge’

Bhartrhari—Nitisatakam

" “Knowledge is such a treasure which cannot be stolen” ‘

v P =

/| ' 4 ‘-\.,. =4
.’£> "‘,'
2o ' * N B

. .

1 0 0 000000000006 6 (







BLANK PAGE

PROTECTED BY COPYRIGHT



IS : 11434 - 1985

( Reaffirmed 2003 )

Indian Standard

SPECIFICATION FOR

IONOMER RESINS FOR ITS SAFE USE IN
CONTACT WITH FOODSTUFFS,

PHARMACEUTICALS AND DRINKING WATER

UDC 6787 : 621'798 : 663/664 4 615°1/°4 : 614-8

)

®) Copyright 1986

INDIAN STANDARDS INSTITUTION
MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG
NEW DELHI 110002

Gr 3 March 1986



IS : 11434 - 1985

Indian Standard

SPECIFICATION FOR
IONOMER RESINS FOR ITS SAFE USE IN
CONTACT WITH FOODSTUFFS,
PHARMACEUTICALS AND DRINKING WATER

Plastics Sectional Committee, PCDC 12

Chairman Representing
Dr K. AGHORAMURTHY Ministry of Energy ( Department of Petroleum )
Members
SHRI ARUN ANAND Shivalik Agro-Poly Products Ltd, Parwanoo
H.P.)
SHRI Yoo Ras KAPUR ( Alternate )
Dr P. C. ANTONY Indian Plastics Ltd, Bombay
Syr1 N. L. BirrA ( Alternate)
Smr1 A. T. Basax Directorate General of Supplies & Disposals,
New Delhi
SHRI B. B. Rax ( Alternate)
Smr1 A. K. Basu Bharat Heavy Electricals Ltd, Bhopal
SuERI G. L. ANAND ( Alternate )
Srr1 M. BuaTia Department of Food ( Ministry of Food & Civil
Supplies ), New Delhi
Dr B. K. Nanp1 ( Alternate )
Surr K. J. BaATT Stat(;) Trading Corporation of India Ltd, New
elhi
SHRI BEAGWAN DaswaN1 ( Alternate )
Smr1 S. T. BROIWANI Bright Brothers Ltd, Bombay
Sar1 A. H. Kra~ (Alternate )
SHRI R, C. BRAR Indian Plastics Institute (IPI ), Bombay
Sar1 V. K. Grover ( Alternate)
Seri T. S. CHEELLAM Chemicals & Plastics India Ltd, Madras
SuR1 G. S. Rao ( Alternate)
Ser1 Y. V. CHITTAL Bakelite Hylam Ltd, Hyderabad
Dr M. KrisaN ( Alternate )
D= R, P. DamMsaLr Indian Telephone Industries Ltd, Bangalore
SHRI G. V. Rao (Alternate)
Dr S. P. Sines DHAKAREY Ministry of Defence ( DGI )

Sur1 N. C. Bose ( Alternate )
( Continued on page 2)

———

© Copyright 1986
INDIAN STANDARDS INSTITUTION
This publication is protected under the Indign Copyright Aet ( XIV of 1957) and
reproduction in whole or in"part by any means except with written permission of the
publisher shall be deemed to be an infringement of copyright under the said Act.




IS : 11434 - 1985
{ Continued from page 1)

Members Representing
SHRI V. DORAIRAS Polyolafins Industries Ltd, Bombay
Sar1 M. L. PatrAK ( Alternate)
SrRI CHANDRAEKANT B, GARWARE  Garware Synthetics Pvt Ltd, Bombay
Sar1 M. P, Paruax (4lternate )

SuRI A. GHOSH National Test House, Calcutta
Suar1 S. M. Laniri ( Alternate)
SaRr1S. K, jJaiy Hoechst Dyes & Chemicals Ltd, Bombay
Sur1 S. B. GADRE ( Alternate )
D= L. D. KaNppaL Ministry of Defence (R & D)
Dgr AMAr SiNGEH ( Alternate)
SHRI G. U. KHANDHERIA Polychem Ltd, Bombay
Sur: V. K. Grover ( Alternate )
Dz M. K. Kunpvu Directorate of Vanaspati, Vegetables Oils & Fats
{ Ministry of Food & Civil Supplies), New
Delhi
Dr R. A. KeaN ( Alternate ) :
Dr S. LARSHMAN Metal Box India Ltd, Bombay
Suar1 O. BANERJEE ( Alternate )
SHRI LOGASUNDARAM Plastics & Linolium Export Promotion Council,
Bombay

Sur1 K. Ramant ( Alternate )
SuR1 P. R. MALEAN Development Commissioner, Small Scale
Industries ( Ministry of Industry ), New Delhi

Sar1 D. P. Sixeu ( Alternate)

Dr 8. P. Maxix Rail\sayh Board ( Ministry of Railways), New
elhi
Dr Krisaan Kvmar ( Alternate )
Dr G. N. MaTaUR Harcourt Butler Technological Institute, Kanpur
Sari C. K. MERROTRA Export Inspection Council of India, Calcutta
Sur1 S. S. Cuorra ( Alternate )
Suri KirTt M. MERTA All India Plastic Manufacturers Association,
Bombay
SHRI RosaAN Larn Dua ( Alternate )
SariMaTi DEBI MURHEERIEE Ministry of Health & Family Welfare
Suer1 V. S. Mux~GgE Gujarat State Fertilizers Co Ltd, Vadodara
SHRI V. NIJHAWAN Union Carbide India Ltd, Bombay
Suri A. K. Guera ( Alternate )
SR B. B. PaTrA Alkali & Chemical Corporation of India Ltd,
Hooghly
Sur1 O. P. RaTrA Natjonal Building Organization, New Delhi
SHrI R. SANTHANAM Central Institute of Plastics Engineering & Tools,
Madras
Dr K. RaMamMUrTHY ( Alternate )
SarI P. R. SESHAN Indian Petrochemicals Corporation Ltd, Vadodara
Sari B. D. CHATTERIEE ( Alternate )
Sur1 U. U. SrENOY Ilac Limited, Bombay
Sari D. Y. SukETHANKAR ( Alternate )
Sur1 J. K. VADODARIA National Organic Chemical Industries Ltd,
Bombay

Sur1 R. V. ADARKAR ( Alternate)
Dr ]J. Vaip Peico Electronics & Electricals Ltd, Pune
Dr L. RaMARRISHNAN ( Alternate )

( Continued on page 11)



IS : 11434 - 1985
Y. 42 o o __ .. .1
mdaidant stdnadrd
SPECIFICATION FOR
IONOMER RESINS FOR ITS SAFE USE IN

CONTACT WITH FOODSTUFFS,
PHARMACEUTICALS AND DRINKING WATER

0. FOREWORD

0.1 This Indian Standard was adopted by the Indian Standards
Institution on 2 December 1985, after the draft finalized by the Plastics

Sectlonal Commlttee had been’ approved by the Petroleum, Coal and
nelateu rrouucts UlVlSlOn UOUIILU

0.2 Plastics are now being used in a large scale for packaging of

fondstuffe and nha aceuticals. Where Avrnnt contact cccurs between
1ICOGSINIIS and phnarmaceuticass coniact CeIween

the packed commodity and the plastics, the high-molecular-mass
polymer itself does not pose a toxic hazard being inert and essentially
insoluble in food. There is, however, a likelihood that some transfer may
occur of polymer additives, adventitious impurities, such as monomers,
catalyst remnants and residual polymerization solvents and of low
molecular mass polymer fractions from the plastics into the packaged
material with consequent toxic hazard to the consumers. The occurrence
of acute toxicity due to plastics materials in contact with food is most
unlikely, since only trace quantities of potentially toxic materials are
likely to migrate. However, the accumulation of these toxic materials
with time may lead to hazards which may be serious.

0.3 Ionomer resins which at present are not being manufactured in the
country, are a new breed of third generation polymers. These resins are
of particular usefulness in the packaging industry. Ionomer resins may
be converted into films by conventional processing methods such as

blown, coextrusion, cast, lamination. The distinctiveness of jonomer resins
lies in the following areas:

a) Sealing through product ( particularly oils and dusty powders)
residue,

b) Resistance to oil penetration,
c) Very high hot seal ( hot tack ) strength, and

d) Low sealing temperature.
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These properties would reduce sea] failures. Ionomer resins may
also be combined with a variety of other polymers to give film structures,
such as nylon/ionomer, HDPE/ionomer, polyester/LDPE/lonomer BOPP/
ionomer, polyester/aluminium/ionomer.

0.4 This standard is intended to be used with the following series of
Indian Standards on plastics for food contact applications:

IS:

1S:

1S:

IS:

1S

IS

1S:

1S :

IS :
1S :

IS

1S

9833-1981 List of pigments and colourants for use in plastics
in contact with foodstuffs pharmaceuticals and drinking water,

9845-1981 Method of analysis for the determination of specific
and/or overall migrations of constituents of plastic materials
and articles intended to come into contact with foodstufls,

10141-1982 Peositive list of constituents of polyethylene in
contact with foodstuffs, pharmaceuticals and drinking water,

10142-1982 Specification for styrene polymers for its safe use
in contact with foodstufls, pharmaceuticals and drinking water,

10146-1982 Specification for polyethylene for its safe use in
contact with foodstuffs, pharmaceuticals and drinking water,

10148-1982 Positive list of constituents of polyvinyl chloride
(PVC) and its copolymers in contact with foodstufls,
pharmaceuticals and drinking water,

10149-1982 Positive list of constituents of styrene polymers in
contact with foodstuffs, pharmaceuticals and drinking water,

10151-1982 Specification for polyvinyl chloride (PVC) and
its copolymers for its safe use in contact with foodstuffs,
pharmaceuticals and drinking water,

10171-1982 Guide on suitability of plastics for food packaging,

10909-1984 Positive list of constituents of polypropylene in
contact with foodstuffs, pharmaceuticals and drinking water,

10910-1984 Specification for polypropylene and its copolymers
for its safe use in contact with foodstuffs, pharmaceuticals and
drinking water, and

11435-1985 Positive list of ionomer resins for its safe use in
contact with foodstuffs, pharmaceuticals and drinking water.

0.4.1 Standards for other plastics for food contact applications like
ethylene/acrylic acid ( EAA ) copolymer which are under preparation are

4
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expected to follow the same pattern, namely, a product specification with
a corresponding positive list.

0.5 It is emphasized that these standards need to be used in combination
to provide a system of control to the manufacturers of plastics as well as
the fabricators of thermoplastic packaging materials, to derive maximum
benefits. Besides, it may also serve as basis for official agencies to frame
suitable legislation to ensure effective safeguards for the safety and

health of consumers where thermoplastics for food contact applications
are concerned.

0.6 For the purpose of deciding whether a particular requirement of this
standard is complied with, the final value, observed or calculated,
expressing the result of a test or analysis, shall be rounded off in
accordance with IS : 2-1960*, The number of significant places retained

in the rounded off value should be the same as that of the specified value
in this standard.

1. SCOPE
1.1 This standard specifies the requirements and methods of sampling

and test for ionomer resins for the manufacture of plastic items used in
contact with foodstuffs, pharmaceuticals and drinking water.

1.2 This standard does not purport to establish the suitability of the
packaging media with particular foodstuffs, pharmaceutical and drinking
water, from other than toxicological considerations.

2. TERMINOLOGY

2.1 For the purpose of this standard, the definitions given in
IS : 11435-1985%1 shall apply.

3. REQUIREMENTS
3.1 Basic Resins

3.1.1 In the ethylene-methacrylic acid copolymers, the methacrylic
acid content shall not exceed 20 percent by mass.

3.1.2 In the ethylene-methacrylic acid-vinyl acetate terpolymers, the
methacrylic acid content shall not exceed 15 percent by mass, in the

*Rules for rounding off numerical values ( revised ).

+Positive list of constituents of ionomer resins for its safe use in contact with
foodstuff, pharmaceuticals and drinking water.

5
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ethylene-methacrylic acid-isobutyl acrylate terpolymers, the resin shall
contain not less than 70 percent by mass of ethylene and not more than
15 percent by mass of methacrylic acid and not more than 20 percent
by mass of isobutyl acrylate.

3.1.3 Blends — There shall be no limits on the proportions of any of the

ionomeric copolymers and ionomeric terpolymers that may be blended
with each other.

3.1.4 Additive Concentrates — The total level of slip agent and/or
anti-block agent added to the acid copolymer shall not exceed 25 percent
by mass prior to let-down.

3.2 Material — The material shall also comply with the threshold limits
of the manufacturing residues polymerization ingredients auxiliary items
as prescribed in IS : 11435-1985*.

3.2.1 Method for Determining Residual Methacrylic Acid — A measured
mass of polymer sample is placed in a reflux vessel together with
a known amount of distilled water and a known amount of
propionic acid internal standard solution. The mixture is refluxed
for 2 hours. The residual acids in the ionomer resin are extracted
into the water. When the solution is cool, a sample is analysed
for methacrylic acid by gas chromatography. Calculations are carried
out by measuring the peak height of each component and rationing the
height with that of the propionic acid internal standard peak.
Calibration is done by running and appropriate number of standard
samples covering the analytical range of interest.

Note — Full details of the method shall be provided by the manufacturer, if
required by any competent authority.

3.3 Pigments and Colourants — In case coloured material is used for
food packaging applications, it shall comply with the list and limits of
the pigments and colourants prescribed in IS : 9833-19811.

3.4 Overall Migration — The material shall also comply with the
overall migration limits as detailed below when tested by the method
prescribed in IS : 9845-19817F:

60 mg/kg ( Max ) of the foodstuff. In the case of liquid foodstuffs
or of simulants, the limit shall be 60 mg/l ( Max). However, the

* Positive list of constituents of ionomer resins for its safe use in contact with food-
stuff, pharmaceuticals and drinking water.

+List of pigments and colourants for use in plastics in contact with foodstuffs,
pharmaceuticals and drinking water.

tMethods of analysis for determination of specific and/or overall migration of

constituents of plastics materials and articles intended to come into contact with
foodstuffs.
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value of the overall migration limit shall be equal to 10 mg/dm?
of the surface of the material or article in the following cases:

a) Containers or articles which are similar to containers or which
in any case may be filled to a capacity less than 250 ml

provided it is possible to calculate the surface area of contact
with the foodstuff; and

b) Sheets, foils and other non-fillable article for which ratio
between the surface area of the material or article and the
quantity of foodstuffs in contact may not be calculated.

3.5 Storage and Control

3.5.1 Storage — Plastics materials intended for food contact use shall be

stored separately from other materials in closed, properly identified
containers.

3.5.2 Control — An authorized person shall supervise and control the
issue of plastics materials to the process or manufacturing area and shall
maintain appropriate written records of the issue of such materials.

3.5.3 Adequate standards of hygiene-shall be maintained at all times
and plant operators and storemen shall be trained in proper hygiene
practices.

4. PACKING AND MARKING

4.1 Packing — The material shall be suitably packed with suitable
linear in gunny/paper bags or boxes or cartons, as agreed between the
purchaser and the supplier, in 2 manner so as to ensure that the items do
not become contaminated during storage.

4.2 Marking — Each package shall be clearly marked with the name
and type of the material, month and year of manufacture of the
material, name of the manufacturer and his trade-mark, if any.

4.2.1 The package may also be marked with the ISI Certification
Mark.

Nore — The use of the ISI Certification Mark is governed by the provisions
of the Indian Standards Institution ( Certification Marks ) Act and the Rules and
Regulations made thereunder. The ISI Mark on products covered by an Indian
Standard conveys the assurance that they have been produced to comply with the
requirements of that standard under a well-defined system of inspection, testing
and quality control which is devised and supervised by ISI and operated by the
producer. ISI marked products are also continuously checked by ISI for conformity
to that standard as a further safeguard. Details of conditions under which a
licence for the use of the ISI Certification Mark may be granted to manufacturers
or processors, may be obtained from the Indian Standards Institution.

7
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5. SAMPLING

5.1 Preparation of the Test Samples — The method of drawing
representatives sample of the material and the criteria for conformity
shall be as prescribed in Appendix A.

APPENDIX A
( Clause 5.1)

SAMPLING OF IONOMER RESINS
A-1. GENERAL

A-1.1 In drawing, preparing, storing and handling samples, the following
precautions and directions shall be observed.

A-1.2 Samples shall not be taken in an exposed place.

A-1.3 The sampling instrument, wherever applicable, shall be made of
stainless steel or any other suitable material on which the material shall
have no action. The instrument shall be clean and dry.

A-1.4 Precautions shall be taken to protect the samples, the material
being sampled, the sampling instrument and the containers for samples
from adventitious contamination.

A-1.5 The samples shall be placed in a suitable, clean, dry, airtight
metal or glass containers on which the material has no action. The
sample containers shall be of such a size that they are almost completely
filled by the sample.

A-1.6 Each sample container shall be sealed airtight with a stopper
after filling and marked with full details of sampling, such as, the date
of sampling, the month and year of manufacture of the material, etc.

A-1.7 Samples shall be stored in such a manner that the temperature of
the material does not vary unduly from the normal temperature.

A-2. SCALE OF SAMPLING

A-2.1 Lot — In a single consignment all the packages of the same class,
same type, same from and belonging to the same batch of manufacture
shall be grouped together to constitute a lot. If a consignment is known
to consist of packages belonging to different batches of manufacture of

8
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different forms, the packages belonging to the same batch of manufacture
and same form shall be grouped together and each such group shall
constitute a lot.

A-2.1.1 The packages may consist of container of ionomer resins and
its copolymers rolls, films or vials.

A-2.2 For ascertaining the conformity of the material to the
requirements of this specification, sample shall be tested from each lot
separately. The number of packages to be sampled shall depend on the
size of the lot and shall be in accordance with col 1 and 2 of Table 2.

TABLE 1 SCALE OF SAMPLING

No. oF PackacGEs SAamvPLE Si1ZE
IN THE Lot

(1 (2)

Up to 50 3
51 to 150 4
151 to 300 5
301 to 500 7
501 and above 10

A-2.2.1 These packages shall be selected at random from the lot and

in order to ensure the randomness of selection, procedures given in
IS : 4905-1969* may be followed.

A-3. PREPARATION OF TEST SAMPLES

A-3.1 From each of the packages of material selected, small portions of
material shall be drawn with the help of a suitable sampling instrument.

The total quantity of material collected from each package shall be
sufficient to test all the requirements given in 3.

A-3.2 In the case of packages consisting of containers, vials, rolls or films
the number of items to be selected from a package, for testing each of the
requirements given in 3, shall be one.

A-4. NUMBER OF TESTS

A-4,1 Tests for determining all the requirements given in 3 shall be
carried out on the individual test samples.

#*Methods for random sampling.
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A-5. CRITERIA FOR CONFORMITY

A-5.1 From the individual test results, the average (X) and the range (R)
shall be calculated as follows:

where

Sum of the test results
Number of tests

e

n the maximum and the minimum
<1

wraliiae ~f+L o pogRpa.
Valucd Ul Liic «© 1T UL

R = difference betwee
test

w

X + K R < the maximum value specified; and

where the value of K shall be chosen from as given below:

Value of K for Various Sample Size and AQL

Sample . 40L
Size — — e A e e e
065 1-00 1-50 2-50 400

3 — — *587 *502
4 — *651 *598 525 *450
5 663 614 *565 *498 *431
7 613 396 *525 *465 *405

10 *755 703 *650 579 507
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