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FOREWORD 
 
 
This Malaysian Standard was developed by the Working Group on Blow Moulding under the 
authority of the Industry Standards Committee on Plastics and Plastics Products. 
Development of this standard was carried out by the Malaysian Plastics Manufacturers 
Association which is the Standards-Writing Organisation (SWO) appointed by SIRIM Berhad 
to develop standards for plastics products. 
 
This Malaysian Standard is the first revision of MS 1067, Specification for plastic containers 
for pharmaceutical use - other than parenteral and ophthalmic preparations. 
 
Major modifications in this revision are as follows: 
 
a)  the title has been changed to “Plastics containers for pharmaceutical use - Other than 

parenteral and ophthalmic preparations - Specification”; and 
 
b) incorporation of a new table, i.e. Table 1. 
 
This Malaysian Standard cancels and replaces MS 1067:1987. 
 
Compliance with a Malaysian Standard does not of itself confer immunity from legal 
obligations. 
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PLASTICS CONTAINERS FOR PHARMACEUTICAL USE - OTHER THAN 
PARENTERAL AND OPHTHALMIC PREPARATIONS - SPECIFICATION 

(FIRST REVISION) 
 
 
1 Scope 
 
This Malaysian Standard specifies the requirements for plastics containers for pharmaceutical 
use excluding parenteral and ophthalmic preparations. 
 
 
2 Normative references 
 
The following normative references are indispensable for the application of this standard. For 
dated references, only the edition cited applies. For undated references, the latest edition of 
the normative reference (including any amendments) applies: 
 
MS 1405, Plastics products - Coding system 
 
ISO 14644-1:1999, Cleanrooms and associated controlled environments - Part 1: 
Classification of air cleanliness 
 
 
3 Requirements 
 
3.1  Material 
 
Only virgin plastics material, which is practically odourless, shall be used in the manufacture 
of the containers or any accessory product. The type of the polymer shall determine the 
nature and amount of the additives, the process used to convert the plastic into the articles 
and the service expected of the articles. Anti-static agents and mould-release agent shall not 
be used. Acceptable additives are indicated in the type specification for each material 
described in the pharmacopoeias. 
 
3.2  Size and design 
 
The size, shape and design of the container shall be as agreed upon between the purchaser 
and the vendor. 
 
3.3  Operating headgear 
 
Headgear should totally enclose the hair and, where appropriate, beard; it should be tucked 
into the neck of the suit; a face mask should be worn to prevent the shedding of droplets; 
sterilized non-powdered rubber or plastic gloves and sterilised or disinfected footwear should 
be worn; trouser-bottoms should be tucked inside the footwear and garment sleeves into the 
gloves. Clothing should have no fibres or particulate matters that can drop into the bottles. 
 
3.4  Environment 
 
The guidance given for the maximum permitted number of particles corresponds to ISO 
14644-1:1999: ISO Class 5 (see Table 1). 
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Table 1. Selected airborne particulate cleanliness classes for cleanrooms 
and clean zones 

 
Maximum concentration limits (particles/m3 of air) a) Classification 

number (N) 0.1 µm 0.2 µm 0.3 µm 0.5 µm 1 µm 5 µm 
 

Class 5 100 000 23 700 10 200 3 520 832 29 
 

 
NOTE.  Uncertainties related to the measurement process require that concentration data with no more than three 
significant figures be used in determining the classification level 
 
a) Maximum concentration limits (particles/m3 of air)for particles equal to and larger than the considered sizes shown 
below (concentration limits are calculated in accordance with equation (1) in 3.2, ISO 14644-1:1999. 
 
 
4 Performance tests 
 
4.1  Leakage test 
 
There shall be no sign of leakage when the container filled with water and fitted with all the 
prescribed closures is kept inverted at 27 °C ± 2 °C for a period of 24 h. 
 
4.2  Collapsibility test 
 
A squeeze-bottle type container shall by collapsing inwards during use, yield at least 90 % of 
its nominal contents at the required rate of flow at 27 °C ± 2 °C. 
 
4.3  Container material tests 
 
These tests shall be performed only on material obtained from containers before filling. 
 
4.3.1   Clarity of aqueous extract 
 
An aqueous extract prepared in accordance with A2.2 shall be colourless and free from 
turbidity. 
 
NOTE.  Applicable only when the containers are used for liquid orals. 
 
4.3.2  Non-volatile residue 
 
The non-volatile residue of the aqueous extract when tested in accordance with Annex B shall 
not exceed 12.5 mg. 
 
4.3.3  pH value 
 
The pH value of an aqueous extract prepare d in accordance with A2.2 shall be within the 
range of 4.0 to 7.8, and when 5 % of a 0.9 % (maximum) aqueous solution of sodium chloride 
is added to the extract, the change in pH value shall not exceed 1 unit. 
 
NOTE.  Applicable only when the containers are used for liquid preparation. 
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4.3.4  Water soluble impurities content 
 
The impurities in an aqueous extract prepared in accordance with A2.2 shall not exceed the 
appropriate limit given in Table 2. 
 
4.3.5  The containers, when tested in accordance with Annex H, shall show no damage or 
leakage and nor loss of air-tightness of stopper. 
 
4.3.6  Any containers of products, intended to provide protection from light or offered as a 
‘light-resistant' container, when tested in accordance with Annex J. The observed light 
transmission shall not exceed 10 % at any wavelength in the range from 290 nm to 450 nm. 
 
 
5 Sampling and criteria for conformity 
 
5.1  Lot 
 
All the containers of the same size, shape and design manufactured from the same raw 
materials under similar conditions of production, in a consignment, shall constitute a lot. 
Samples shall be selected and tested for each lot separately to determine its conformity to the 
requirements of the specification. 
 
5.2  Number of samples 
 
The number of containers to be selected in the sample from a lot shall depend upon the size 
of the lot and shall be in accordance with columns 1, 2 and 4 of Table 3. 
 
5.2.1  The containers selected in accordance with 4.2 (Table 3, column 2) shall be tested 
for leakage and collapsibility (see 3.1 and 3.2). A container failing in any of the two tests will 
be considered as defective. A lot shall be considered as having satisfied the requirements of 
the standard only if the number of containers found defective in the sample does not exceed 
the number of permissible defectives given in column 3 of Table 3. 
 
5.2.2  The containers selected in the sample according to 4.2 (Table 3, column 4) shall be 
individually tested for all the requirements of material (see 3.3.1, 3.3.2, 3.3.3 and 3.3.4). A 
container failing in any one or more of the tests shall be considered as defective. A lot shall 
be considered as having satisfied the requirements of material only if all the containers tested 
in the sample pass all the tests individually. 
 
 
6 Packing and marking 
 
6.1  Packing 
 
The containers shall be delivered packed in acceptable outer packages. Only containers of 
the same nominal capacity and bearing the same batch identification shall be packed together 
in one package. 
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6.2  Marking 
 
The following information shall appear in legible and indelible marking on each container: 
 
a) name or trade name or trade-mark of the manufacturer, or indelible marking on each 

container; and 
 
b)  plastics coding as specified in MS 1405. 
 

 
Table 2. Limit for water soluble impurities 

 
Item No. 

 
(1) 

Impurity 
 

(2) 

Maximum limit 
 

(3) 

Method of test 
(Annex) 

(4) 
 

(a) 
Oxidizable matter 
 

25 ml of 0.01 N potassium 
permanganate solution for total 
test solution 

 
C 

(b) Sulphate ions (SO4
-2) Should pass the test D 

(c) Ammonium ions (NH4
+) Should pass the test E 

(d) Heavy metals (as Pb) 0.025 mg of extract or should 
pass the test 

F 

(e) Chloride ions (Cl-) 0.15 mg for total test solution G 
 
NOTE.  Not applicable to containers used for tablets, capsules, granules and powder, other than for dental 
preparations. 

 
 

Table 3. Scale of sampling and criteria for conformity 
 

Lot size (number of 
containers in the lot 

Performance test Container material test 

 
 
 
 

(1) 

Sample size 
 
 
 

(2) 

Permissible 
number of 
defective 

containers 
(3) 

Sample size 
 
 
 

(4) 

Permissible 
number of 
defective 

containers 
(5) 

501 to 1 000 13 0 5 0 
1001 to 3 000 20 0 8 0 

3 001 to 10 000 32 1 13 0 
10 001 to 35 000 50 2 20 0 
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Annex A 
(normative) 

 
Method of preparation of samples and extracts 

 
 
A1 Apparatus and reagents 
 
A1.1  Use only borosilicate glassware, analytical grade reagents and double distilled water 
(hereafter called ‘water’) from an all-glass distilling apparatus. 
 
A1.2  Clean all glassware with chromosulphuric acid and rinse thoroughly with water. Clean 
other apparatus thoroughly using suitable detergents. 
 
 
A2 Procedure 
 
A2.1  Preparation of sample 
 
Select unlabelled, unmarked and non-laminated portions from suitable containers taken at 
random, sufficient to yield a total area of sample required, taking into account the surface 
area of both sides. Cut these portions into strips, none of which have a total area of more than 
20 cm2. Wash the strips, free from extraneous matter by shaking them in a flask with at least 
two separate portions of water for about 30 in each case, then draining off the water 
thoroughly. 
 
NOTE.  Do not wipe the sample or wash it with detergents. 
 
A2.2  Preparation of extract 
 
Select, cut up and wash as prescribed in A2.1 portion of the samples with a total surface area 
of 1 250 cm2. Transfer to a 500 ml flask, add 250 ml of water, cover the neck with an inverted 
class beaker and autoclave at 121 °C for 30 min (preferably in autoclave that enables the 
change to be cooled rapidly, after autoclaving, to room temperature). 
 
A2.3 Autoclave simultaneously a blank consisting of 250 ml of water. 
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Annex B 
(normative) 

 
Method of determination of non-volatile residue of aqueous extracts 

 
 
B1 Procedure 
 
Pipette 100 ml of the aqueous extract prepared in accordance with A2.2 into a dried and tared 
evaporating dish; evaporate to dryness on a water-bath. Similarly evaporate 100 ml of the 
blank prepared in accordance with A2.3 in a second dish. Dry to constant weight at 105 °C. 
The difference between the amount obtained from the sample and the blank shall not exceed 
12.5 mg. 
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Annex C 
(normative) 

 
Method of limit test for oxidisable matter in aqueous extracts 

 
 

C1 Reagents 
 
C1.1  Potassium permanganate solution, 0.0 1 N accurately standardized. 
 
C1.2  Dilute sulphuric acid, approximately 16% v/v, aqueous dilution of concentrated 
sulphuric acid. 
 
C1.3  Potassium iodide (KI). 
 
C1.4  Starch indicator, 1 % aqueous. 
 
C1.5  Sodium thiosulphate solution, 0.01 N, standardised against the potassium 
permanganate solution. 
 
 
C2 Procedure 
 
Pipette into the first of two 250 ml conical flasks (marked 1), 20 ml of the aqueous extract of 
the sample (see A2.2) into the second (marked 2), 20 ml of the blank (see A2.2.1). Pipette 
into each flask 20 ml of the potassium permanganate solution, add 1.0 ml of the dilute 
sulphuric acid and boil for exactly 3 min. Cool the flask rapidly and add to each approximately 
0.10 g of the potassium iodide and 5 drops of the starch indicator. Back titrate the liberated 
iodine in flasks 1 and 2 with the sodium thiosulphate solution and call the 2 volumes of 
sodium thiosulphate solution used A and B respectively. 
 
 
C3 Test result 
 
Result of 'B' minus result of 'A' is the quantity of potassium permanganate reduced. Total 
quantity of potassium permanganate solution used for 10 ml of aqueous extract should not be 
more than 1 ml. 
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Annex D 
(normative) 

 
Method of limit test for sulphate ions in aqueous extract 

 
 
D1 Reagents 
 
D1.1  Ethanolic potassium sulphate solution, freshly prepared solution of 0.0191 g of 
potassium sulphate in a mixture of 69 ml of water and 31 ml o f 95 % v/v ethanol. 
 
D1.2  Barium chloride solution, 25 % m/v aqueous solution of barium chloride 
(BaCl2▪2H2O). 
 
D1.3  Dilute hydrochloric acid solution, approximately 30 % v/v aqueous dilution of 
concentrated hydrochloric acid. 
 
D1.4  Blue litmus paper. 
 
D1.5  Aqueous potassium sulphate solution, 0.0171 % m/v aqueous solution of potassium 
sulphate (K2SO4). 
 
 
D2 Procedure 
 
Pipette 0.25ml of the ethanolic potassium sulphate solution and 1.0 ml of barium chloride 
solution into each of matched test tubes. Shake well, wait for 1 min and pipette 10 ml of the 
aqueous extract (see A2.2) of the sample into the first tube and 9 ml of the blank (see A2.2.1) 
and 1 ml of aqueous potassium sulphate solution into the second tube. Test the mixture in the 
2 tubes with the litmus paper and, if necessary, neutralize the mixture with dilute hydrochloric 
acid. Then add an additional 0.5 ml of dilute hydrochloric acid to each tube and shake. 
Compare the turbidity in the tubes after 5 min. 
 
 
D3 Test result 
 
The sample is deemed to have passed the test if the turbidity in the first tube does not exceed 
that in the second tube. 
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Annex E 
(normative) 

 
Method of limit test for ammonium ions in aqueous extract 

 
 
E1 Reagents 
 
E1.1  Ammonia-free water 
 
Water that shows no colour, when a 20 ml portion is tested with 2 ml of the alkaline potassium 
mercuric iodide solution. 
 
E1.2  Alkaline potassium mercuric iodide solution. Dissolve 3.5 g of potassium iodide in 
about 40 ml of water and 1.25 g of mercuric chloride in about 40 ml of water. Mix the solutions 
and add, with constant stirring, a saturated aqueous solution of mercuric chloride until a slight 
red precipitate remains. Dissolve 12 g of sodium hydroxide in the solution and add a little 
more of saturated mercuric chloride solution and enough of the ammonia-free water to yield 
100 ml. Allow to stand and decant the clear liquid for use. 
 
E1.3  Ammonium chloride solution, 0.015 % m/v aqueous solution of ammonium chloride 
(NH3Cl). 
 
 
E2 Procedure 
 
Pipette 1 mI of ammonium chloride solution into the first of the two matched NessIer tubes 
and fill the tube up to the 50 ml mark with the blank solution (see A2.2.1). Fill the second tube 
up to the 50 ml mark with the aqueous sample extract (see A2.2). Place both tubes on a white 
tile, add 1 ml of the alkaline potassium mercuric iodide solution to each tube and compare the 
intensity of the colour developed in each after 2 min. 
 
 
E3 Test result 
 
The sample is deemed to have passed the test if the intensity of colour in the second tube 
does not exceed that in the first tube. 
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Annex F 
(normative) 

 
Method of limit test for heavy metals in aqueous extract 

 
 
F1  Reagents 
 
F1.1  Diluted acetic acid 
 
Dilute 60 ml of glacial acetic acid with water to make 1 000 ml. 
 
F1.2  Hydrogen sulphide solution, saturated solution of hydrogen sulphide made by passing 
hydrogen sulphide gas (H2S) into cold water. Store in small, dark amber bottle. 
 
F1.3  Lead nitrate stock solution 
 
Dissolve 159.8 mg of lead nitrate in 100 ml of water to which has been added 1 ml of nitric 
acid. Then dilute with water to 1000 ml. Prepare and store this solution in glass containers 
free from soluble lead salts. 
 
F1.4  Lead nitrate solution 
 
Dilute 10 ml of lead nitrate stock solution with water to 100 ml. This solution shall be freshly 
prepared. Each millilitre of this solution contains the equivalent of 0.01 mg of lead. 
 
 
F2 Procedure 
 
Pipette 25 ml of the aqueous extract into one of the two matched 50 ml Nessler tubes and 
add 2 ml of dilute acetic acid. Pipette 22.5 ml of blank (see A2.2.1). 2 ml of dilute acetic acid 
and 2.5 ml of lead nitrate solution into the second Nessler tube. Place the tubes on a white tile 
and add 10 ml of hydrogen sulphide solution. Mix well and allow to stand for 10 min. View 
downward and compare the colour. 
 
 
F3 Test result 
 
The sample is deemed to have passed the test if the intensity of colour produced in the first 
tube does not exceed that produced in the second tube. 
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Annex G 
(normative) 

 
Method of limit test for chloride ions in aqueous extract 

 
 
G1 Reagents 
 
G1.1  Nitric acid (HNO3), 6 N, accurately standardized. 
 
G1.2  Silver nitrate solution, 0.1 N accurately standardized. 
 
G1.3  Sodium chloride solution  
 
Dissolve 170 mg of sodium chloride in water and make up to 1 000 ml. Each millilitre of this 
solution is equivalent to 0.1031 mg of chloride. 
 
 
G2 Procedure 
 
Pipette 25 ml of aqueous extract (see A2.2) into one of the two matched Nessler tubes and to 
the other pipette 1.5 ml of sodium chloride solution and 8.5 ml of blank (see A2.2.1). Pipette 1 
ml of 6 N nitric acid and 1 ml of 0.1 N silver nitrate solution to both the tubes. Mix and observe 
after 5 min the turbidity in both the tubes. 
 
 
G3 Test result 
 
The sample is deemed to have passed the test if the turbidity in the first tube does not exceed 
that in the second tube. 
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Annex H 
(normative) 

 
Drop Test 

 
 
H1 Top up the container to the mouth with water at 27 °C and plugged with the stopper 
completely. 
 
H2 Drop the container from a height of 120 cm to concrete floor so that each of the bottom 
and side of container hits the floor once. 
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Annex J 
(normative) 

 
Light transmission 

 
 
J1 Apparatus 
 
Use a UV-visible spectrophotometer to cover the light range from 290 nm to 450nm with a 
suitable sensitivity and accuracy. This is to measure the amount of light transmitted by 
transparent or translucent plastic material, used for pharmaceutical containers. The 
spectrophotometer shall be capable of measuring and recording light transmitted in diffused 
as well as parallel rays. 
 
 
J2 Preparation of specimen 
 
Cut circular sections from two or more areas of the container, and wash and dry them, taking 
care to avoid scratching the surfaces. Mount the specimen with the aid of a tacky wax, or by 
other convenient means, taking care to avoid leaving fingerprints or other marks on the 
surfaces through which light must pass. 
 
 
J3 Procedure 
 
Place the section in the spectrophotometer so that it covers the slit aperture. When properly 
placed, the light beam is normal to the surface of the section and reflection losses are at a 
minimum. Measure the transmittance of the section with reference to air in the spectral region 
of interest continuously with a recording instrument or at intervals of about 20 nm with a 
manual instrument, in the region of 290 nm to 450 nm. 
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Annex K 
(informative) 

 
Selected airborne particulate cleanliness classes for cleanrooms and 

clean zones 
 
 
Table K1.  Selected airborne particulate cleanliness classes for cleanrooms and clean 

zones 
 

Maximum concentration limits (particles/m3 of air) for particles equal to 
and larger than the considered sizes shown below (concentration limits 
are calculated in accordance with equation (1) in 3.2, ISO 14644-1: 1999 

ISO 
classification 
number (N) 

0.1 µm 0.2 µm 0.3 µm 0.5 µm 1 µm 5 µm 
ISO Class 1 10 2     
ISO Class 2 100 24 10 4   
ISO Class 3 1 000 237 102 35 8  
ISO Class 4 10 000 2 370 1 020 352 83  
ISO Class 5 100 000 23 700 10 200 3 520 832 29 
ISO Class 6 1 000 

000 
237 000 102 000 35 200 8 320 293 

ISO Class 7    352 000 83 200 2 930 
ISO Class 8    3 520 000 832 000 29 300 
ISO Class 9    35 200 000 8 320 000 239 000 

 
NOTE.  Uncertainties related to the measurement process require that concentration data with no more than three 
significant figures be used in determining the classification level. 
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