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Indian Standard
SPECIFICATION FOR 

RUBBER CLOSURES, PHARMACEUTICAL

{First Revision)
0. F O R E W O R D

0.1 This Indian Standard (First Revision) was adopted by the Ind ian  
Standards Institution on 28 August 1975, after the d raft finalized by the 
Rubber Products Sectional Committee had been approved by the 
Chemical Division Council.

0.2 The rubber closures covered in this standard comprise wads (flat 
rubber discs), plugs ( with or without a skirt or flange) and caps ( rubber 
covers held in position on the outside of containers by the tension of the 
rubber) so as to form with their appropriate seals ( j «  IS : 2123-1962* ) 
an effective barrier against micro-organisms after sterilization.

0.3 Rubljcr closures are available in a num ber of formulations. For pro­
ducing suitable closures, various fillers, accelerators and anti-oxidants are 
mixed with the rubber before vulcanization. As a result, diflferent 
closures will possess diflerent properties This specification provides for 
requirements with which the rubber closures shall comply. I t  has, 
however, been found impracticable to devise a set o f standards which, 
if complied with, could ensure the compatibility of the rubber closures 
with pharmaceutical products with which they are used. A test for 
compatibility shall, therefore, be carried out before a rubber mix is 
approved. A suggested standardized procedure for such a test has been 
included in Appendix A. Any proposed change in the composition of an 
approved rubber mix shall be notified to the user since further com pati­
bility tests may be necessary.

0.3*1 For th« user o f rubber closures, concerned w ith product com pati­
bility for only short periods of time, say three m onths, and with no 
facilities fol- carrying out the test described in Appendix A, a natural 
rubber with no colouring m atter and the minimum of additives (commonly 
termed as latex rubber) is recommended to produce a suitable closure.

0.4 In this revision requirem ent for acetone extract has been deleted and 
requirements for extractable colour, fragm entation test, self-sealability, 
pH  and hardness have been modified. ’

•Specification for vial ( goldie ) seals.



0.5 In  the p reparation  o f this standard  considerable help has been taken 
from  BS 3263:1960 ‘ Specification for rubber closures for injectable, 
products ’ issued by the British S tandards Institution.

0 ,6 T he  requirem ents a t SI No. (v ii) , (x i)  and (x ii)  of Table 1 call for 
agreem ent between the purchaser and the supplier.

0.7 For the  purpose o f deciding w hether a particu lar requirem ent o f this 
standard  is com plied w ith , the final value, observed or calculated, 
expressing the  result o f  a  test or analysis, shall be rounded off in accor­
dance with 18:2-1960*, T he  num ber o f significant pJaces retained in the 
rounded  off value should be the  sam e as th a t o f the specified value in 
th is s tan d ard .

1. SC O PE
1.1 T h is s tandard  prescribes the  requirem ents and  the methods of sam p­
ling and test for rubber closures suitable for steam  sterilization and 
in tended  for use w ith  vials o f injectable products in the form o f aqueous 
solution or solids to be reconstitu ted  before use. I t  is not intended for 
rubber closures to be used for oily injections.

2. R E Q U IR E M E N T S
2.1 M a te r ia l  — T h e  closures shall be m ade from  natu ral o r synthetic 
ru b b er or th e ir blends suitably com pounded and vulcanized.

2.2 W o r k m a n s h ip  a n d  F in is h
2.2.1 T he  closures shall be non-porous, evenly and sm oothly finished 

an d  free from  em bedded  foreign m atter, sm ears o f  grease or pigm ent, 
an d  substantially  free from  blisters, adventitious dust, fibres an d  loose 
particles of rubber. In  the case o f plugs, the  top shall be concentric to 
the plunger.

2.2.2 T h e  closures o f each ba tch  shall be o f uniform  colpur.

2 3 T he  recom m ended dim ensions o f  rubber plugs in tended for use as 
closures for glass vials conform ing to IS : 1984 (P a r t  I )-1971t are sho^^m 
in  Fig. 1, 2 an d  3.
2 .4  T he  closures shall comply w ith the  requirem ents prescribed in 
T ab le  1.
-------------------------------- -—  •

•R u le s  for ro u n d in g  o f f  n u m e r ic a l  va lues ( remsed ) .  t  tr-  i r
tS p e c if ic a tio n  fo r glass viaU  fo r p h a rm a c e u tic a l p re p a ra tio n s : P a r t  I  V iaU  to r  

p a r e n t« r ^  p re p a ra tio n s  ( J r s t  riv ision).



A ll dim ensions in m illim etres.

F i g . 1 2 0  m m  R u b b e r  C l o s u r e

0« 5  R

All d im ensions in  m illirac ires .

F ig .  2  14  m m  R u b b e r  C l o s u r e  
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All d im ensions in  m illim etres .

F i g . 3  13  m m  R u b b e r  C l o s u r e

TABLE 1 REQUIREM ENTS FOR RUBBER CLOSURES, 
PHARMACEUTICAL

( Clause 2 A )

S l
N o.

Ch a ra cteristic

(1) (2)
i) S te r iliz a tio n  test

ii) E x tra c ta b le  m a t te r

iii) F ra g m e n ta tio n  te s t, for clo- 
su re f  m ad e  from :

a)  L a te x  ( u n f i l le d )
b) N a tu ra l ru b b e r  ( filled ) 

b len d ed  w ith  o r w ith o u t 
sy n th e tic  ru b b e r

c) B u ty l ru b b e r

R eq u irem en t

(3)

S hall n o t so ften , becom e 
tack y  a n d  th e re  shall 
n o t  be  an y  v isual change 
in  th e  closures 

N o  co lo u r o r  p re c ip ita te  
shall be  fo rm ed  b u t 
fa in t tu rb id ity  co m p a r­
a b le  to  th e  ap p ro v ed  
sam p le  m ay  b e  p e r ­
m itte d  

M a x im u m  frag m en ts  p e r ­
m itte d  p e r  100 p u n c ­
tures:

10
40

60

M e th o d  o f  
T e s t  ( R Er t o  

C l  N o . OP 
A ppendix  B )

(4)

B-1

B-2

B-3

( Cm ltnued)



TABLE 1 REQUIREMENTS FOR RUBBER CLOSURES, 
PHARMACEUTICAL — Contd

S t
N o.

C H A R A C T EiW ST IO

( 1)  (2)
iv) Self-sealability

v) A ccelerated ageing

vi) F ree su lphur con ten t, percent 
by m ass, Max

v \ i )  f iH  o f  a q u e o u 5  e x t r a c t

viii) R educing  substances in m l,
M ax, for closures m ade from:
a) L atex  ( unfilled )
b) N a tu ra l rubber ( filled ) 

b lended  w ithou t or w ith 
synthetic rubber

c) Butyl rubber
ix) P ercen t transmission o f  aqu e­

ous ex trac t a t  620 nm , Min:
a) L atex  ( unfilled )
b) N atu ra l rubber ( filled ) 

b lended w ith o r w ithout 
syn thetic  rubber

c) Butyl rub b er
x) H eavy m etals ( as Pb )

xi) H ardness

xii) T o ta l ash co n ten t, p e rcen t by

Rbquirbment

(3)
T here  shall be no spray 

o f  w ater from any  of 
the closures bu t a  sm all 
d rop le t rem aining on 
the surface m ay be 
perm itted  w hen tested 
by M ethod A. T he 
closure shall show no 
sign o f  leakage when 
tested by M ethod 6  

Shall n o t show any sign o f 
tackiness, softening and 
o ther ap p aren t dete* 
rio ration

0*2

As agreed betw een the  
purchaser and the sup­
plier w ith a  tolerance 
lim it o f  ±  0*5 on the 
agreed value

0-5
1*0

1-5

90
T o pass th e  test 
As agreed to  betw een the 

purchaser and  the  sup- 
p lier w ith a  tolerance 
o f  ±  5 IR H D *

As agreed to  betw een  the 
purchaser an d  th e  sup-

fklier w ith a  to lerance 
im it o f  ±  2 p ercen t

M e th o d  op 
T e s t  ( R e f  to  

C l No. o f  
Appendix B )

(4)
B-4

B-5

B-6

B-7

B-8

B-9

B-10
B-11

♦ In ternational R ubber H ardness Degrees.



3. PA CK ING  A N D  M ARK ING
3.1 T h e  rubber closures shall first be packed in a  polyethylene envelope 
or o th e r su itable substitute and  then closed and  sealed. These shall 
then  be packed in paper, wooden or o ther suitable containers.
3.2 M a rk in g  — T h e package shall be m arked w ith the nam e o f the 
m anufacturer; recognized trade-m ark , if  any; and identification in co^e or 
o therw ise  to enable the lot o f consignm ent to be traced back from^the 
records.

3.2.1 T h e  package m ay also be m arked w ith the IS I Certification 
M ark .

N o t® —  T h e  use o f  th e  IS I  C e rtif ic a tio n  M a rk  is g o v erned  by th e  provisions o f  th e  ■ 
In d ia n  S ta n d a rd s  In s t i tu t io n  (C e r t if ic a t io n  M a rk s )  A ct a n d  th e  R ules an d  R e g u ­
la tio n s  m a d e  th e re u n d e r . T h e  IS I  M a rk  on p ro d u c ts  co vered  by a n  In d ia n  S tan d a rd  
conveys th e  a ssu ran ce  th a t  th ey  have  b een  p ro d u ced  to  com ply  w ith  th e  req u irem en ts  
o f  th a t  s ta n d a rd  u n d e r  a  v^^ell-defined system  o f  in sp e c tio n , testing  an d  q u a lity  
c o n tro l w h ich  is dev ised  a n d  su pe rv ised  by IS I  an d  o p e ra te d  by th e  p ro d u c e r . IS I 
m ark ed  p ro d u c ts  a re  also  co n tin u o u sly  checked  by IS I  fo r co n fo rm ity  to  th a t  s ta n d a rd  
as a  fu r th e r  sa fe g u a rd . D e ta ils  o f  co n d itio n s u n d e r  w h ich  a licence  for th e  use o f 
th e  IS I  C e rtif ic a tio n  M a rk  m ay  be g ra n te d  to  m an o fa c tu re rs  or processors, m ay be 
o b ta in e d  from  th e  In d ia n  S ta n d a rd s  T nstitu tioo .

4. SAM PLING
4»1 S ca le  o f  S a m p lin g  an d  C r ite r ia  fo r  C o n fo rm ity  — For the
purpose o f ascerta in ing  conform ity to this standard , the scale o f sampling 
an d  c rite ria  for conform ity shall be as prescribed in A ppendix G.
4.2 For testing hardness, the m anufactu rer shall supply a press-cured slab 
o f  75 X  75 X  5’6 m m  size having the sam e ru b b er com pound as the 
cloisure and cured un d er the same conditions as for the la tte r.

5. T E S T  M E T H O D S
5.0  All tests shall be ca rried  out w ith in  three m onths o f delivery.
5.1 Tests shall be carried  out according to the-m ethods prescribed in 
A ppendix B. Reference to the  relevant clause num ber o f  the appendix 
is given under col 4 o f T ab le  1.

A P P E N D I X  A
( Clause 0.3 )

D ETE R M IN A T IO N  OF CO M PATIBILITY OF RUBBER W ITH  
INJECTABLE PR O D U C TS  

A-1. N U M BER  O F RUBBER CLOSURES TO  BE TESTED
A-1.1 W herever possible, take not less th an  32, an d  p r^ e ra b ly  50, rubber 
closures as sterilized by the  m ethod  prescribed in B-1, for each injectable 
p roduct w ith  w hich it is intended to test the closures.



A-2.1 T he vi’als shall be of* the type(s) norm ally used for the preparations 
under test. They shall be washed and sterilized by the procedures 
norm al for the preparation.

A-3. qON^I^QLS

A-3.1 Use as' liiany controls as tests prepared from the same batch  of 
vials and the pame batch injectable product, both treated  in exactly 
the same m anner as the test sample and sealed w ith  the washed and 
autoclaved closures noi‘mally used and  previously found to be acceptable. 
After sealing trea t them in exactly the same m anner as the test samples. 
In  the absence of an  acceptable closure, use controls o f the same batch 
of injectable product filled into sealed neutral glass ampoules o f the same 
total capacity as the vials to be used in the test and processed in exactly 
the  same m anner.

A-4. PR O C E D U R E

A-4.1 Fill the sterile preparations to be used in the test under sterile 
conditions and using any special necessary filling technique, into the 
appropriate num ber of prepared vials, close the vials w ith the rubber 
closures under exam ination and  seal them  in position in the norm al 
manner.

A-4.2 Exam ine the controls o f each test and i f  they are  abnorm al in any 
way ( for example, colour and c la rity ) discard the whole test and  repeat 
it. W hen the controls are satisfactory, exam ine the appearance o f th e  
test samples and, i f  both the test and control samples are satisfactory, the 
test m ay be commenced.

A-4.3 Place a t least the following num ber of controls and  samples o f 
each pharm aceutical preparation under the following storage conditions, 
h a lf o f them  in the inverted position:

Storage Condition Number o f Controls
and Sample 

4®G 4
• 25"G 8

37“G 8
37°G for 16 hours and 4®G for 8 8

hours alternately, a t 85 to 100 
percent relative hum idity 

50®G or other suitably elevated 4
tem perature

N o t e — T e m p e ra tu re  o f  4®G corresponds to  th e  co n d itio n s  p re v a ilin g  in sid e  th e  
re fr ig e ra to r . T o le ran ce s o f  ±  3"G is p e rm itte d  fo r re c o m m e n d e d  te m p e ra tu re s  
u n d e r  s to rag e  cond itions. '



A-4.3-1 I f  la rge  num bers o f sam ples are  available, store them  at the 
above tem pera tu res in approxim ately  the sam e proportions as in A-4.3.

A -4.4 T h en  visually inspect th e  test and  control samples in accordance 
w ith  the follow ing schedule and record the results:

Temperature Interval Between the Start o f the
Test and Inspection

4"G 1 ,3 , 6, 9, 12 m onths
25°C 1 ,3 , 6, 9, 12 m onths
37°G I, 3, 6, 9, 12 months

37°C for 16 hours and  4°C for 8 1, 3, 6, 9, 12 m onths
hours a lternate ly , a t 90 to 100 
percen t re la tive  hum idity  

50°C or o ther suitable elevated 1, 2, 3 m onths
tem pera tu re

A-4.4*l I t  is im p o rtan t th a t the  inspection shall be carried  out under 
s tan d a rd ized  conditions o f  illum ination. T he sam ple shall be illum inated 
by n o rth -lig h t, o r a  shaded  100-watt electric lam p, the vials being 
p la c e d  d irec tly  below the ligh t source a t eye level in such a  m anner th a t 
th e  inspecto r does no t look d irectly  th ro u g h  the container in to  the light 
source. A d a rk  background  is preferable in m ost cases. T h e  vials should 
be sw irled  by a gen tle  ro ta tin g  action and  a  note m ade of any foreign 
inso luble  m a tte r. T hey  shall then  be inverted  gently  ( to  m inim ize 
occlusion o f a ir )  an d  reinspected.

A-5. D ISC U SSIO N  A N D  IN T E R PR E T A T IO N

A -5.I I t  w ill be found alm ost invariab ly  th a t the  num ber of vials show­
ing developm ent o f haze or colour varies w ith  the storage tem perature, 
th e  h igher the tem pera tu re  the  g rea te r the num ber. P rim ary rehance 
shall be p laced  on the  sam ples stored a t 25°G and  37 C. Storage a t 50 G 
o r above is o f  im portance only in th a t it m ay forecast incom patibihties 
th a t m ay show up  la te r a t  25°G and  37°G and  m ay, therefore, act as an 
accelerated  test. S torage a t  4°G is no t im p o rtan t as far iis com patibility 
is concerned , bu t it serves as a useful check on the in itia l appearance 
since little , i f  any, action will occur a t this 
pharm aceu tica l p reparations, how ever, are
re frigerato r storage and  m any solutions are unstable above J7 C, m 
these circum stances there is no need to include these tem peratures in the 
test I f  these tem peratures have been included, the controls will indicate 
the  invalid ity  o f the test. Storage a t high hum idity  is included prim arily 
because o f its possible adverse effect on the penetrab ility , self-sealability 
an d  fragm en ta tion  o f  th e  test closures.



A-5.2 I t  shall be understood th a t a fter the test, any solution or product 
tested shall continue to m eet the specification for potency, toxicity, 
bacteriostatic content, etc, in a  degree com parable to th a t o f the controls. 
W ith closures tha t appear to be visually satisfactory, it is desirable to 
carry  out the norm al specification tests a t  the sam e tim e intervals 
as the visual inspections and hence the  need for more samples. 
Particularly, it is im portant that, in the case o f d ry  solids which need to 
be reconstituted with a  solvent, usually w ater, this reconstitution shall 
be carried out at regular intervals and the resultant solutions or suspensions 
exam ined.

A-5.3 After the seals have been broken for specified tests to be carried 
out, the rubber closures shall be removed and inspected lor discoloration, 
swelling, sponginess and any other sign o f deterioration, ( I f  the closures 
are  discoloured after being in contact w ith a liquid, they should be 
allowed to dry out overnight and re-exam ined). Any of the above 
conditions shall be considered evidence of incom patibility. T he closures 
shall also be tested for all tests prescribed in this standard  and  shall be 
satisfactory. I f  it is found th a t the controls have deteriorated abnorm ally, 
the entire test shall be disregarded and the test repeated.

A P P E N D I X  B
( Table!  and ClausebA )

TESTS FOR RUBBER CXOSURES, PHARMACEUTICAJL 

B-1. STERILIZATION TEST

B-1.1 P roced u re — Pack sufficient num ber o f * prepared closures * {see 
Appendix A ) in silk or nylon bag or in a  stainless steel perforated 
container and autoclave them  at a tem perature of 120 to 125°G for 30 
m inutes. Cool the contents and dry the closures in a hot air-oven a t 
100 to 102°C for 2 hours, except in case of latex rubber ( unfilled) closures 
for which the drying tim e is reduced to 1 hour. Cool and examine the 
closures.

B-2. TEST FOR EXTRAGTABLE MATTER
B-2.1 P rocedure — Place an appropriate num ber o f 'p rep ared  closures' 
to weigh about 20 g in a  conical flask. A dd 200 ml o f distilled w ater to the 
flask and cover the flask w ith a beaker or w ith alum inium  foil which has 
been previously washed w ith acetone. Also add 200 m l o f distilled w ater 
to another conical flask and cover the flask w ith a beaker or w ith  
alum inium  foil as in the case o f first flask. This flask serves as a ‘ control 
b la n k ’. Autoclave both the  flasks for 30 minutes a t 120 to 125®G. At 
the end o f 30 miViutes, remove the flasks and  allow to stand a t room 
tem perature for 3 to 5 hours. Exam ine the colour of the extracted 
solution. Preserve the extracts for test in B-8.2, B-9 and B-10.



B-3. FRAGM ENTATION TEST
B'3.1 A p p aratu s — Hypoderm ic syringe w ith needle.

B-3.2 P roced u re — H alf fill 20 vials with water free from extraneous 
m atter and seal in the appropriate m anner. Using a 0 '8 mm regular 
po in t hypoderm ic needle, pierce each closure five times, norm al to  the 
surface, flushing the needle after even|puncture into the vial, ensuring 
th a t all the five piercings are m ade w itnin a circle o f 5 mm in diam eter 
and as equidistant from each other as possible. Then remove the needle 
an d  exam ine it carefully for any sign of blunting. I f  blunting is evident, 
discard the vial and its contents and substitute by a fresh one. Repeat 
the above test on the rem aining 19 vials. Filter the contents from each 
vial together w ith suitable washings through a filter funnel using filter 
paper of a  contrasting colour. ( I f  a white closure is being tested, the 
filter paper shall be dyed to a contrasting colour, for example, w ith 
methylene b lue).
B>3.3 C ount the num ber of rubber fragments on the filter paper, without 
any artificial aid , for example, magnifying lens.

B-4. TEST FOR SELF-SEALABILITY
B-4.1 A pparatus — Hypoderm ic syringe w ith needle.

B>4.2 R eagen t — M ethylene blue solution, 0*1 percent (m/o).

B-4.3 T e s t  S am p les — Use rubber closures sterilized by the m ethod 
prescribed in B-1.

B-4.4 P ro ced u re  fo r  M ethod  A — Half-fill with water five vials for 
which the closures are in tended, apply the prepared closures and seal in 
the appropriate m anner. Take each vial in tu rn , invert and  inject through 
the closure a  volume o f a ir  equal to  the volume of a ir in the vial by 
means o f a  0*8 m m  regular point needle (38 mm  long) fitted to  a 
hypoderm ic syringe. W ithdraw  the needle rapidly and note whether 
any leakage occurs.

B-4.5 P roced u re fo r  M ethod  B — H alf fill five vials with m ethylene 
blue solution prior to closure. M ake 5 successive punctures using a 
0*8 mm  regular point hypoderm ic needle (38 mm long) in each closure 
as evenly as possible w ithin a  circle 5 mm in diam eter. Invert each vial 
im m ediately in  a separate bottle  contain ing suflicient w ater to immerse 
the seal. Apply to each bottle  a vacuum  o f 200 mm o f m ecury for 30 
minutes and examine the seal and the w ater for sign o f leakage through 
the closure.

B-5. ACCELERATED AGEING TEST

B-5.1 A pparatus — Therm ostatically controlled air-ovcn.



B-5.2 T e s t  S am p les — Use rubber closures sterilized by the m ethod  
prescribed in B-1.
B-5.3 P roced u re  — Suspend or otherwise support the  ru b b er closures to 
be tested in a  therm ostatically controlled air-oven m ain ta ined  a t a 
tem perature o f  70 i  1®C for a  period o f  168 hours so th a t th e  ru b b er 
closures are free from strain and exposed to a ir  on a ll sides bu t no t 
exposed to light. Provide a  suitable m echanical arrangem ent for a  conti­
nuous slow change o f air in  the oven d u rin g  this trea tm en t. Remove 
the rubber closures from the oven, cool to room  tem perature an d  exam ine 
visually.
B-6. DETERM INATION OF FREE SULPH UR CO N TEN T  

B-6.1 R eagen ts
B-6.1.1 Bromine
B-6.1.2 Barium Chloride Solution — Dissolve 10 g o f barium  chloride in 

100 ml of water.
B-6.1.3 Acetone — See I S : 170-1966*.
B-6.1.4 Hydrochloric Acid— conform ing to  IS :265-1962f.

B-6.2 P roced u re — Using clean forceps, transfer 10 closures or a  sufficient 
num ber o f closures to weigh about 10 g, whichever is greater, to a ro u n d - 
bottom  flask. A dd 100 m l o f acetone to the flask an d  allow  to stand  
overnight. Connect the flask to  an efficient'reflux condenser, boil an d  
reflux for 8 hours. Cool and transfer the acetone ex trac t com pletely from  
the flask to a  clean tared p latinum  crucible o f suitable size by w ashing 
w ith acetone. Evaporate carefully to dryness on a  steam -bath  an d  dry 
a t 100®C to constant mass. Add to the dried acetone ex trac t, 50 m l o f 
w ater and 1 to 3 ml o f brom ine and cover w ith a  w atch-glass. Allow 
the vessel to stand  in a  w ater-bath a t about 70®C for a t least 30 m inutes, 
remove the watch-glass and heat continuously w ithout boiling till the 
solution is almost colourless. A dd I ml o f hydrochloric acid , filter the 
solution and dilute it to 250 ml w ith w ater. H ea t the  solution to  boilings 
and slowly a slight excess o f hot barium  chloride solution, continue to 
boil the liquid* for 5 to 10 minutes and allow it  to stand  for one hour 
a t 90 to 100“C.

F iller the liquid through a  sintered glass or silica crucible w hich has 
been previously washed, dried a t 100®G and  w eighed. A fter the  filtra­
tion has been completed, wash the crucible and  the prec ip ita te  w ith  hot 
w ater till the washings are free from chloride, d ry  a t 100°C for one hour, 
cool in a desiccator and weigh. *

*SpeciBcaiion Tor acetone { first rtvision ). 
fSpecification for hydrochloric acid {rtv i$4d),



B-6.2.1 M ake a  blank determ ination with the reagent, using the same 
quantities and  under the same conditions o f test, and apply the correc­
tion, i f  any, to the mass as obtained in B-6.2.

B-6.3 C a lcu la tion

13*73 BFree sulphur content, percent by mass — ---- M

w here

B — corrected mass in g of the barium  sulphate precipitate, and 
mass in g o f the closures taken for test.

B-7. D ETER M IN A TIO N  OF p H  OF AQUEOUS EXTRACT
B-7.1 P ro ced u re  — From  each lot, cut 10 caps into 2 mm pieces. 
Autoclave the  pieces for 5 m inutes a t a pressure of 40 to 50 kN/m^ 
(approx im ately  0*4 to 0 ‘5 kgf/cm®) w ith 200 ml o f water. D iscard the 
first ex tract and repeat the process w ith another 500 ml of w ater for 40 
m inutes. D ecant the ex trac t, cool and determ ine the pH  with a standard 
/)H m eter.

B-8. TEST FO R  REDUCING SUBSTANCES

B-8.1 R ea g en ts
B-8.1.1 Iodine Solution — 0*1 N.

B-8.1.2 Starch Solution —  1 percent ( mjv ).
B-8.2 P r o c e d u r e  — Pipette 50 m l aliquots o f the extracted solution of 
the  sam ple o f  closures obtained in B-2 and the control blank solution into 
tw o 250 m l conical flasks, add  2 ml o f starch solution and titra te  with 
0*01 N  iodine solution to the first perm anent blue colour as the end point. 
T he difference between the two titration values is the measure of the 
reducing substances in the sam ple solution.

B-9. TRANSlVflSSION TEST
B-9-1 P r o c e d u r e  — U sing a suitable spectrophotom eter and  using 1-cm
ce ll' read  percent transmission o f the aqueous ex trac t obtained in B-2 
a t  620 nm , using control blank solution as a reference.

B-10. TEST FO R HEAVY M ETALS

B-10.1 R ea g en ts  
B-10.1.1 Standard Lead Solution — 1 ml containing 0*01 mg of lead. 

B-10.1.2 Acetic Acid— 33 percent.



B-10.1.3 Hydrogen Sulphide Solution — freshly prepared.

B-10.2 Procedure — Pipette 10 ml of the aqueous extract ( preserved 
in B-2) into a Nessler cylinder; add 10 ml o f boiled and cooled 
distilled water and 1 ml of dilute solution o f lead into another Nessler 
cylinder. Add 2 ml of acetic acid to each of the cylinders. A dd 10 mJ of 
solution of hydrogen sulphide (freshly prepared) to each tube. Dilute 
to 50 ml mark, mix and allow to stand for ten minutes. Compare the 
colours obtained by viewing the light reflected from the  white tile 
through the cylinder. Colour o f the aqueous extract thus treated should 
not be darker than the standard.

B-11. DETERMINATION OF HARDNESS
B -Il.I Procedure — Perform this test on a press-cured rubber slab o f the 
same compound as used for the closures and cured under the same con­
ditions as for the latter. The minimum dimensions of the slab shall be 
75 X 75 X 6 5 mm. Determine the degree of hardness in accordance 
with the method prescribed.in I S :3400 (P art II)-1965*.

B-12. DETERMINATION OF THE TOTAL ASH
B-12.1 Cut the sample rubber closures into small pieces and weigh 
accurately about I g of the sample pieces in a silica crucible. Ignite the 
test sample a t 650 ±  25°G till ashing is complete and constant mass is
obtained.

A P P E N D I X  C
( Clause 4 . 1 )

SAMPLING OF RUBBER CLOSURES, PHARMACEUTICAL 

C-I. SCALE OF SAMPLING
C *l.l Lot — All the rubber closures of the same size and manufactured 
from the sam6 raw m aterial, under similar conditions of manufacture 
and in one consignment, shall constitute a lot.

C-1.1.1 Samples shall be tested from each lot separately for ascertaining 
conformity of the lot to the requirements o f this specification.

C-I.2 The number o f closures to be selected in the sample from a lot 
shall depend upon the size of the lot and shall be in accordance with 
Table 2.

*M cthods o f  test for vulcanized rubbers: P a r t I I  H ardness.



TABLE 2 SAMPLING OF CLOSURES AND PERMISSIBLE 
NUMBER OF DEFECTIVES

N o. OP C lo sc tre s  
IN THE L o t

( 1)
U p  to  3 000

3 001 to  10 000
10 001 „  35 000 
35 001 an d  above

{Clause C-1.2)

N o . o f  C lo s u r e s  
TO BE S e le c te d  
IN THE Sam ple

(2)
90

180
270
450

P e rm is s ib le  N o . 
OF D e fe c t iv e  
C lo s u r e s  f o r  

D im ension, 
W o rkm ansh ip  

AND F in ish

(3)
2
4
6
8

N o. o f  T e s ts  
TO BE P e r f o r ­

m ed f o r  O t h e r  
C h a ra c jte r ib t ic s

(4)
1
2
3
5

C-1.2.1 Although it is not possible to lay down any fixed rules as to 
how the samples are to be selected from the packages, it is desirable that 
the closures should be draw n evenly from as many packages as possible. 
However, it is recommended th a t at least 10 percent o f the packages 
should be selected and an equal num ber of closures drawn at random 
from each package selected to give the required num ber o f closures in 

^^^/accordance with col 2 of Table 2.

C-2. NUM BER O F TESTS AND C R IT E R IA  F O R  CO N FO R M ITY

C-2.1 W o rk m a n sh ip  a n d  F in ish  — All the closures selected in the 
sample {see C-1.2.1) shall be inspected for dimension, workmanship and 
finish in accordance with 2.2 and 2.3. A closure shall be considered as 
defective i f  it fails to satisfy the requirements of workmanship and finish 
in any one or more respects.

C-2.1.1 A lot shall be considered having satisfied the requirements of 
workmanship and finish if  the num ber of defective closures found as 
in C-2.1 does not exceed the applicable permissible num ber of defective 
closures.

C-2.2 For determ ining the conformity of the lot to the requirements given 
in Table 1, the num ber of tests to be carried on a lot shall be in accor­
dance with col 4 o f Table 2. For carrying out these tests, the rubber 
closures selected under col 2 of Table 2 and found satisfactory for 
dimensions, workmanship and finish shall be used. In case additional 
closures are required for these tests, they shall also be selected a t random  
from the packages already used for drawing the samples.

•
C-2.2.1 All the test results for the different characteristics shall satisfy 

the requirements of the specification individually.



I N D I A N  S T A N D A R D S  

O N

R U B B E R  P R O D U C T S

IS:

444-1968
446-1968
447-1968
635-1968

636-1962
637-1965
638-1965 
911-1968 
913-1968

1677-1968

1741-1960
1867-1975
2396-1968

2410-1963
2414-1969
2415-1969 
2482-1963 
2765-1964 
3418-1968

3549-1965
3565-1966
3572-1968
3692-1975
3701-1966
3867-1966
4135-1974
4148-1967
4149-1967 
4770-1968 
5079-1969 
5137-1969 
5166-1969
5192-1975
5193-1969 
5270.1969

W ater hose o f  ru b b er w ith  w oven tex tile  re in fo rcem en t {stcond rtoition)
Air hose o f  ru b b e r w ith  w oven tex tile  re in fo rcem en t ( second reoisum ) 
W elding hose o f  ru b b e r w ith  woven tex tile  re in fo rcem en t {second reoinon ) 
O il and  solvent resistan t hose o f  ru b b e r w ith  w oven tex tile  re in fo rcem en t 
( second revision )
F ire  fighting hose ( ru b b er lined  w oven ja c k e te d  ) ( revised )
R ubber tubings for general purposes ( revised)
S heet ru b b er jo in tin g  a n d  ru b b e r inse rtion  jo in tin g  ( revised )
A ir hose o f  ru b b er w ith b ra id ed  tex tile  re in fo rcem en t {second revision)
W ater hose o f ru b b e r w ith  b ra id ed  tex tile  re in fo rcem en t ( second revision ) 
A gricu ltu ral spray nose o f  ru b b e r w ith  b ra id ed  te x tile  re in fo rcem en t ( second 
revision )
L atex  foam  ru b b er product#
R ubber ho t-w ater bottles {Jirst revision )
R u b b er hose for pe tro l an d  diesel fuels w ith  b ra id ed  te x tile  re in fo rcem en t 
{ first revision )
Suction hose o f  ru b b e r for iire services 
C ycle tyres ( first revision )
Cycle ru b b er tubes {first revision)
W ater suction hose o f  ru b b e r, lig h t du ty  
R a d ia to r  hose
O il an d  solvent resistant hose o f  ru b b e r w ith  b ra id ed  tex tile  re in fo rcem en t 
( first revision )
W ater suction and  discharge hose o f  ru b b e r, heavy  d u ty  
R u b b er teats for feeding bo ttles
W elding hose o f  rubber w ith  b ra id ed  tex tile  re in fo rcem en t ( first rensim  ) 
R ubber closures ( p h a rm a c e u tic a l) {first revision)
R u b b er p ro tec tive  sheaths ( co n d o m s)
R tib b er ice bags
H osp ita l ru b b e r sheetings ( first revision )
Surgical ru b b e r gloves 
Post-m ortem  ru b b e r  gloves 
R ubber gloves for e lec trica l purposes 
R ubber valve-tubing for cycle tu b e  valves
C em ent grou ting  hose o f  ru b b e r w ith  w oven tex tile  re in fo rcem en t 
C em ent g rou ting  hose o f  ru b b e r  w ith  b ra id ed  tex tile  re in fo rcem en t 
V ulcan ized  n a tu ra l ru b b er based com pounds {first revision )
R u b b er sealing rings for dom estic  f ru it a n d  vegetab le  p reserv ing  ja rs  
R ubber grom m ets for genera l purposes



5382-1969 Rubber sealing rings for gas mains, water mains and sew cn,
5424-1969 Rubber mats for electrical purposes
5680-1969 Rubber tubing for medical use '
5783-1970 Rubber ward-dressing and porter’s gloves
5797-1970 Electrically bonded aircraft fuelling rubber hose
5821-1970 Hot-water hose of rubber with woven textile rcinforccment
5K94-1970 Rubber and blast hose with braided textile reinforcement
5937-1970 Hot-water hose of rubber with braided textile reinforcements 
6058-1970 Rubber components for transfusion fluid bottles
6407-1971 Rubber aprons for hospital use
6417-1971 Rubber sand blast hose with woven textile reinforcement 
6450-1971 Rubbers for the dairy industry 
7079-1973 Automotive hydraulic brake hose
7450-1974 Vulcanized styrene-butadiene rubber ( SBR)  based comdounds 
7466-1974 Rubber gaskets for pressure cookers 
7523-1974 Rubber catheter ( urinary )
7651-1975 Wire reinforced, rubber covered hydraulic hose 
7654-1975 Rubber hose for chemicals


