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LECTURE-14 

CONTAINERS cont… 

 

      Q. Write a note on different types of containers for pharmaceutical products. (2017-18)          

1.  METAL CONTAINERS FOR EYE OINTMENTS 

Metal collapsible tubes comply with the following test for metal particles: 

 Sample of 50 tubes from the lot to be tested is selected and cleaned by vibration and/or “blowing”.  

 Tubes are filled with a suitable molten eye ointment base 

 Open end of each tube are closed by a double fold and allow to cool overnight at a temperature of 

15º to 20º. 

 A metal bacteriological filter is fixed with a 4.25-cm filter paper of suitable porosity and heated to a 

temperature above the melting range of the base.  

 Base from all the 50 tubes is squeezed at certain rate (the time taken to express as much of the base 

as possible through each nozzle is not less than 20 seconds).  

 The extruded base is passed through filter under vacuum, and further washed with three successive 

quantities, each of 30ml, of chloroform. 

 Filter paper is allowed to dry and examined under slanted lighting with the aid of magnifying glass 

and particles of different size range are observed and a score is given for each range.  

Observations: 

S. No. Particles size range Score 

1 1 mm and above 50 

2 0.5 mm but less than 1 mm 10 

3 0.2 mm but less than 0.5 mm 02 

4 Less than 0.2 mm Nil 

Total Score 62 

Two further examinations are carried out with the filter paper in two different positions so that the 

lighting comes from different directions and the average numbers of metal particles counted in each of 

the three ranges specified are calculated.  

Limits:  

 The lot of tubes passes the test if the total score is less than 100 

 Lot of tubes fails if the total score is more than 150. 
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 If the total score is between 100 and 150 (inclusive), the test is repeated on a further sample of 50 

tubes and the lot passes the test if the sum of total scores in the two tests is less than 150 points. 

2.  PLASTIC CONTAINERS 

2.1 Formulation 

 Plastic containers are made from plastics based on the following polymers: polyethylene (low or 

high density), polypropylene, polyvinyl chloride, polystyrene and to a lesser extent polyethylene 

terephthalate. 

 The containers consist of one or more polymers together with certain additives if necessary.  

 Additives may consist of antioxidants, lubricants, plasticisers and impact modifiers but not antistatic 

agents and mould release agents. 

 The plastic container chosen for any particular product should be such that the ingredients of the 

product in contact with the plastic material are not significantly adsorbed on its surface and do not 

significantly migrate into or through the plastic.  

2.2 Tests  

 Should include examination of the product to ensure absence of any sensory, chemical or physical 

change, an assessment of changes in the quantity of contents due to permeability of the plastic, 

detection of changes in pH, an assessment of the effects of light, chemical tests and where necessary, 

biological tests.  

 Specification should be agreed with the container manufacturer and should be revised if the 

composition of the plastic or the ingredient quality is altered or the processing treatment is changed. 

2.2.1 Plastic containers for non-parenteral preparations 

a)  Leakage test  

 Ten containers are filled with water, fit with the intended closures and keep them inverted at room 

temperature for 24 hours.  

 Test is passed if there are no signs of leakage from any container. 

b) Collapsibility test.  

 Applicable to containers which are to be squeezed in order to remove the contents.  

 A container, by collapsing inward during use, yields at least 90 per cent of its nominal contents at 

the required rate of flow at ambient temperature. 
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c) Clarity of aqueous extract 

 Unlabelled, unmarked and non-laminated portions from suitable containers are selected. 

 These portions are cut into strips (total area is not more than 20 cm2).  

 Strips are washed by shaking them with at least two separate portions of distilled water. 

 Cut and washed portion is then transferred to a flask, previously cleaned with chromic acid mixture 

and rinsed with several portions of distilled water and 250 ml of distilled water is added. 

 Flask is covered with a beaker and autoclaved at 121º for 30 minutes. 

 The extract is cooled and examined. 

 Test is passed if it is colorless and free from turbidity. 

d) Non-volatile residue 

 100 ml of the extract obtained in the test for clarity of aqueous extract is evaporated to dryness and 

dried to constant weight at 105º.  

 Test is passed if the residue weighs not more than 12.5 mg. 

2.2.2 Plastic containers for parenteral preparations 

A.  General Requirements 

a) Material 

 Plastic containers for parenteral preparations are manufactured from one or more polymers. The 

polymers most commonly used are polyethylene, polypropylene and poly (vinyl chloride).  

 Only virgin plastic material, which is practically odourless, is used in the manufacture of the 

containers. 

 Additives such as antioxidants, lubricants, plasticizers, stabilizers, etc. may be used but no pigment 

may be used for purposes of coloring.  

b) Characteristics 

 The containers may be bags or bottles.  

 They have a site suitable for the attachment of an infusion set designed to ensure a secure 

connection.  

 The containers must withstand the sterilisation conditions to which they will be submitted.  

 The design of the container and the method of sterilisation chosen are such that all parts of the 

containers that may be in contact with the infusion are sterilized.  

 The containers are impermeable to micro-organisms after closure.  
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 The containers are resistant to damage from accidental freezing which may occur during transport of 

the final preparation.  

 The containers are and remain sufficiently transparent to allow the appearance of the contents to be 

examined at any time. 

 The empty containers display no defects that may lead to leakage and the filled and closed container 

shows no leakage. 

 For satisfactory storage of some preparations, the container should be enclosed in a protective 

envelope.  

B.  Tests on Containers 

a)  Leakage test and collapsibility test 

Comply with the tests described under plastic containers for non-parenteral preparations. 

Solution S 

 Fill a container to its nominal capacity with water and close it, if possible using the usual means of 

closure; otherwise close using a sheet of pure aluminum.  

 Heat in an autoclave so that a temperature of 121± 2º is reached within 20 to 30 minutes and 

maintain at this temperature for 30 minutes. If heating at 121º leads to deterioration of the container, 

heat at 100º for 2 hours. 

 Use solution S within 4 hours of preparation. 

Blank 

 Prepare a blank by heating water in a borosilicate glass flask closed by a sheet of pure aluminium at 

the temperature and for the time used for the preparation of solution S. 

b)  Clarity and colour of solution S:  Solution S is clear and is colorless  

c)  Acidity or alkalinity  

 To a volume of solution S corresponding to 4 per cent of the nominal capacity of the container, 

 Add 0.1 ml of phenolphthalein solution. The solution is colorless. 

 Add 0.4 ml of 0.01M sodium hydroxide. The solution is pink. 

 Add 0.8 ml of 0.01M hydrochloric acid and 0.1 ml of methyl red solution. The solution is 

orange-red or red. 

d)  Light absorption: The light absorption in the range 230 nm to 360 nm of solution S using a blank 

(prepared as described under Solution S ) is not more than 0.20 . 
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e)  Reducing substances 

 To 20.0 ml of solution S, 1 ml of dilute sulphuric acid and 20.0 ml of 0.002M potassium 

permanganate is added and boiled for 3 minutes. Immediately cooled 

 1 g of potassium iodide is added and titrated immediately with 0.01M sodium thiosulphate, using 

0.25 ml of starch solution as indicator. 

 Titration is carried out using 20.0 ml of the blank prepared as described under Solution S.  

 The difference between the titration volumes is not more than 1.5 ml. 

f)  Transparency 

 Container is filled previously used for the preparation of solution S to its nominal capacity with a 1 

in 200 dilution of the standard suspension (for a container made from polyethylene or 

polypropylene).  

 For containers of other materials, 1 in 400 dilution is used.  

 The cloudiness of the suspension is perceptible when viewed through the container and compared 

with a similar container filled with water.  

C.  Labelling 

The label accompanying a batch of empty containers states  

 The name and address of the manufacturer; 

 A batch number which enables tracing the history of the container and of the plastic material of 

which it is manufactured. 

D.  Tests on Container Material 

The tests for barium, heavy metals, tin and zinc are done on portions of the container that are unlabelled, 

unprinted or non-laminated. 

E. Residue on Ignition 

 Not more than 0.1 per cent, determined on 5 g of the sub-divided sample in a suitable tared crucible. 

 Ignite to constant weight in a muffle furnace at 800 ± 25°.  

 Crucible is allowed to cool in a desiccator after each ignition 

F. Biological Tests 

 The following tests are designed to determine the biological response of animals to plastics and other 

polymeric material by the injection or instillation of specific extracts from the material under test. 

 Use 0.2 g of plastic or other material for every ml of extraction fluid.  

 A sample is defined as the specimen under test or an extract prepared from such a specimen.  



Pharmacopoeial Standards     Unit IV  

 

17 April 2020 Page 6 B. Pharma VIII Sem. 
 

 A blank consists of the same quantity of the same extracting medium that is used for the extraction 

of the specimen under test, treated in the same manner as the extracting medium containing the 

specimen under test.  

 A negative control is a specimen that gives no reaction under the conditions of the test.  

a) Systemic injection test 

 Designed to evaluate systemic responses to the extracts of materials under test following injection 

into mice. 

i. Test animals:  

Healthy, not previously used albino mice weighing between 17 and 23 g for each test group. 

ii. Apparatus: 

 Autoclave: Use an autoclave capable of maintaining a temperature of 121± 2°, equipped with a water 

cooling. 

 Oven: Maintain operating temperatures of 50° or 70°± 2°. 

 Extraction containers: Use containers such as ampoules or screw-capped culture test-tubes, of Type 

iii. Extracting media: 

 Sodium Chloride Injection: A sterile and pyrogen-free 0.9 per cent w/v solution of sodium chloride 

in water for injections.  

 A 5 per cent v/v solution of ethanol in sodium chloride injection 

 Polyethylene Glycol 400  

 Vegetable Oil. Use freshly refilled sesame oil or cottonseed oil or arachis oil  

iv. Preparation of sample 

 A sample of different sizes are selected and subdivided into portions 

 Particulate matter such as lint and free particles are removed, by suitably treating each subdivided 

sample. 

v. Preparation of extracts 

 Properly prepared sample to be tested is placed in an extraction container with 20 ml of the 

appropriate extraction medium.  

 Extracted by heating in an autoclave at 121° for 60 minutes, in an oven at 70° for 24 hours, or at 50° 

for 72 hours, depending upon the kind of plastic under examination.  

 Adequate time is allowed for the liquid within the container to reach the extraction temperature. 
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 Extract is cooled to about room temperature but not below 20°, shaked an stored at a temperature 

between 20° and 30°, and do not use for tests after 24 hours. 

vi.   Procedure 

 Each of 5 mice in test group are injected with sample or blank and observed immediately, again after 

4hr & then at 24, 48, 72hrs.  

 If none of animals shows significant greater biological reactivity than the blank the sample meets the 

requirements.  

 If abnormal behaviour such as Convulsion or Prostration occurs or if body weight loss is greater than 

2g, the sample does not meet the requirements. 

b)  Intra cutaneous test 

 Test animal: Rabbit 

 The sites are examined of for any tissue reaction like erythema, edema, neurosis at 24, 48, 72 hours 

after injection. 

 Limit: Difference between the scores of sample and blank should be lesser than 1.0. 

2.2.3. Plastic Containers for Ophthalmic Preparations 

 Made from plastic composed of a mixture of homologous compounds having a range of molecular 

weights 

 Frequently contain other substances such as residues from the polymerization process, plasticizers, 

stabilizers, antioxidants, lubricants and pigments.  

 Plastic containers for ophthalmic preparations comply with the following tests. 

a)  Leakage test, Collapsibility test, Clarity of aqueous extract and Non-volatile residue: 

Comply with the tests described under Plastic containers for Non-parenteral Preparations. 

b)  Systemic injection test and Intracutaneous test: 

Comply with the tests described under Plastic containers fofParentera1-Preparations. 

c)  Eye irritation test: 

 This test is designed to evaluate responses to the instillation of extracts of material under 

examination in the eye of a rabbit. 

i. Extracting media   

 Sodium Chloride Injection  

 Vegetable Oil 
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ii. Test animal:  Healthy, albino rabbits having no visible eye irritation and not previously used for an 

eye irritation test. 

iii. Procedure: 

 Three albino rabbits are used for each extract to be examined.  

 The lower lid is gently pulled away from the eyeball to form a cup, and about 100 µl of sterile water 

for injection is instilled.  

 Into the other eye, 100 µl of the sample extract (prepared as directed under systemic injection test) is 

instilled.  

 The eyes are examined after 24, 48 and 72 hours of instillation.  

 The requirements of the test are met if the sample extract shows no significant irritant response 

during the observation period over that with the blank extract and the rabbit ocular system is 

suitable.  

 If irritation is observed in the control eye treated with sterile water for injection or if the rabbit ocular 

system is shown not to be suitable, the test is repeated using three additional rabbits.  

 In the repeat test, all the rabbits meet the test requirement. 
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