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Limit Tests in Pharmaceutical Substances
Experiment 1 - Practical Notes

Name: ____________________ Roll no.: __________ Date: __________

For the heavy-metals component, use the explicitly assigned syllabus-era compendial method. A
lead-specific limit test and a non-specific heavy-metals test are not equivalent; record the method and
comparison basis. Modified chloride and sulphate procedures are included in their respective sections.

1. Chloride and Modified Chloride Limit Tests

Aim
To compare the impurity response of a test preparation with the prescribed standard under matched
conditions.

Principle
Chloride reacts with silver ions to produce silver chloride turbidity: Ag+ + Cl− → AgCl. The test and
standard are compared after the same reagent additions and development conditions. The prescribed
acidic medium helps reduce interference from ions such as carbonate.

Requirements
• Prescribed monograph for the test material, impurity standard and suitable matched comparison

vessels.

• Silver nitrate test reagent, specified nitric acid and chloride-free vehicle.

• For the modified test: the material-specific approved pretreatment and recovery check.

Procedure

1. Read the monograph
Identify test mass, dissolution method, chloride-standard amount, reagent strengths and comparison time.

2. Prepare test and standard
Dissolve the test portion and prepare the standard with the stated amount of chloride. Use matched
cylinders and the same final volume.

3. Develop turbidity
Add the prescribed acid and silver nitrate in the stated sequence. Mix equally and protect from
inappropriate light exposure.

4. Compare
At the defined time compare turbidity under the prescribed viewing conditions; record less than, equal to
or greater than the standard.

5. Perform the modified test
Use the prescribed substance-specific pretreatment, then carry out the matched comparison. Record how
interference was removed and whether the impurity was retained.
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Modified Test: What Changes
• The precipitation principle remains the same; preparation is adapted to the named test material.

• For a carbonate-containing matrix, the prescribed acid treatment may remove carbonate with carbon
dioxide evolution before the final comparison. This is a matrix example, not a universal modified recipe.

• For coloured or reactive material, use the monograph’s approved decolourisation or other pretreatment
and a suitable recovery/control check. Apply the same relevant treatment to the comparison
preparation when specified.

Observations and Record

Item Required record Observation

Test portion / standard Mass; impurity amount in standard ________

Conditions Reagents, final amount and
development time

________

Comparison Test versus standard response ________

Worked Example
The numbers below are illustrative; enter your own observations in the record.

• Illustrative limit calculation: a 2.0 g test portion has a stated teaching limit of 20 µg chloride/g. The
comparator contains 2.0 × 20 = 40 µg chloride.

• A standard containing 20 µg/mL supplies 40 µg in 2.0 mL. These numbers demonstrate comparator
preparation, not a universal IP chloride limit.

Result
The test response was ____ compared with the standard. Under valid matched conditions it ____ the
prescribed limit; an invalid blank, standard or preparation requires repeat assessment.

Precautions
• Use chloride-free water and clean glassware; contamination can produce a false failure.

• Match reagent additions, final volume and reading time.

• Do not improvise pretreatment with an oxidiser or reducing agent; it may introduce chloride or alter
recovery.

• Use the specific substance’s prescribed limit; a teaching calculation does not set the permitted impurity
concentration.

Viva Questions and Answers

1. What produces turbidity?
Silver chloride particles formed from chloride and silver ions.

2. Why use matched conditions?
The visual response depends on reagent concentration, time and optical conditions.
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3. Why can a modified test be necessary?
Colour, insolubility or chemical interference can obscure the ordinary comparison.

2. Sulphate and Modified Sulphate Limit Tests

Aim
To compare the impurity response of a test preparation with the prescribed standard under matched
conditions.

Principle
Sulphate reacts with barium ions to form barium sulphate turbidity: Ba2+ + SO4²− → BaSO4. The
prescribed acidic conditions and reagent system support a reproducible comparison. Carbonate and other
matrix effects must not be allowed to produce unrelated turbidity.

Requirements
• Prescribed monograph for the test material, impurity standard and suitable matched comparison

vessels.

• Specified barium chloride or barium-sulphate reagent system, acid and sulphate-free vehicle.

• Material-specific pretreatment for the modified test.

Procedure

1. Identify conditions
Record the material, test mass, sulphate-standard amount, reagent system and development time from the
prescribed method.

2. Prepare the pair
Make test and standard to the same stated final amount in matched comparison vessels. Check that any
insoluble material is handled as prescribed.

3. Develop turbidity
Add acid and the prescribed barium reagent in the specified order. Mix both equally.

4. Compare
At the fixed time compare the test turbidity with the standard under the same viewing conditions.

5. Apply the modification
Where the matrix interferes, use the approved material-specific preparation and verify that it has not
removed or introduced sulphate.

Modified Test: Matrix Preparation
• A modified test keeps the sulphate-comparison objective but changes the preparation needed for a

particular substance.

• Record the reason for modification: colour, poor dissolution or another specified interference.
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• If carbonate is present, the approved acid-treatment stage can remove it before barium addition.
Strongly coloured materials need the prescribed preparation and controls; do not infer a method solely
from the material’s colour.

Observations and Record

Item Required record Observation

Test portion / standard Mass; impurity amount in standard ________

Conditions Reagents, final amount and
development time

________

Comparison Test versus standard response ________

Worked Example
The numbers below are illustrative; enter your own observations in the record.

• Illustrative standard: 2.0 g material at a teaching limit of 50 µg/g requires 100 µg sulphate in the
comparator.

• If the standard is 50 µg/mL, use 2.0 mL to supply 100 µg. Match the prescribed final volume and reagent
additions.

Result
The test response was ____ compared with the standard. Under valid matched conditions it ____ the
prescribed limit; an invalid blank, standard or preparation requires repeat assessment.

Precautions
• Do not replace the prescribed barium reagent system with an arbitrary solution strength.

• Keep volumes, mixing and time the same for test and standard.

• Use sulphate-free materials and avoid carryover from earlier tests.

• Use the specific substance’s prescribed limit; a teaching calculation does not set the permitted impurity
concentration.

Viva Questions and Answers

1. What is the insoluble product?
Barium sulphate.

2. Why may acidification be important?
It can suppress carbonate-related interference while providing the stated reaction conditions.

3. Does a darker starting colour mean more sulphate?
No; matrix colour is an interference, not a sulphate assay.
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3. Iron Limit Test

Aim
To compare the impurity response of a test preparation with the prescribed standard under matched
conditions.

Principle
In the traditional teaching method, thioglycolic acid reduces iron as needed and forms a coloured iron
complex in the prescribed alkaline medium. Citric acid assists the solution chemistry and limits
precipitation. Colour is compared with a standard containing the allowed iron amount.

Requirements
• Prescribed monograph for the test material, impurity standard and suitable matched comparison

vessels.

• Iron standard, thioglycolic-acid reagent, specified citric-acid and alkaline reagents.

• Iron-free vehicle and matched colour-comparison cylinders.

Procedure

1. Record the method
Identify the material, test portion, iron-standard amount and specified reagent strengths.

2. Prepare solutions
Dissolve or prepare the test as prescribed. Make the standard with the stated iron amount and a matched
final volume.

3. Develop colour
Add the reagents in the specified order and adjust to the stated alkaline conditions. Mix and allow the
same colour-development time for both.

4. Inspect controls
Check that reagent blanks and the standard behave acceptably. A precipitate or obscuring starting colour
may invalidate comparison.

5. Compare
Compare the developed colour, commonly purple in this teaching method, and record the relation to the
standard.

Observations and Record

Item Required record Observation

Test portion / standard Mass; impurity amount in standard ________

Conditions Reagents, final amount and
development time

________

Comparison Test versus standard response ________
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Worked Example
The numbers below are illustrative; enter your own observations in the record.

• Illustrative standard amount: 1.0 g test portion at 10 µg iron/g requires 10 µg iron.

• A 5 µg/mL standard supplies this amount in 2.0 mL. A matched colour comparison is still required;
arithmetic alone is not a test result.

Result
The test response was ____ compared with the standard. Under valid matched conditions it ____ the
prescribed limit; an invalid blank, standard or preparation requires repeat assessment.

Precautions
• Use iron-free reagents and avoid metal contamination.

• The alkaline condition must match the method; uncontrolled pH changes can affect colour or
precipitation.

• Do not use the colour response as a quantitative iron assay unless the method has been validated for
that purpose.

• Use the specific substance’s prescribed limit; a teaching calculation does not set the permitted impurity
concentration.

Viva Questions and Answers

1. What is the role of thioglycolic acid?
It supports reduction and formation of the coloured iron complex.

2. Why is citric acid included?
It assists complexation and helps prevent unwanted precipitation under the method conditions.

3. What does a limit test report?
Whether the impurity response is within the prescribed comparator limit, under valid conditions.

4. Heavy Metals - Assigned Compendial Limit Test

Aim
To compare the supplied heavy-metals limit-test response with its prescribed standard.

Principle
The syllabus-era non-specific heavy-metals test assesses a method-defined response, commonly a
coloured sulphide comparison under specified conditions. It is not identical to a lead-specific test or to a
modern element-specific instrumental procedure.

Requirements
• Instructor-provided test and standard comparison records or the prescribed supervised compendial

demonstration.
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Procedure

1. Identify the method
Record monograph, edition, test preparation and comparison standard basis.

2. Check suitability
Identify the assigned digestion/preparation and matrix-control requirements; use the approved
demonstration rather than improvising reagent handling.

3. Compare responses
Read the test and standard under the same specified visual conditions and record actual colour/intensity.

4. Conclude
State whether the valid method-defined test response exceeds the assigned standard; do not name or
quantify an individual metal from a non-specific response.

Observations and Record

Comparison Observation

Assigned method / material ________

Standard response ________

Test response ________

Control / limit conclusion ________

Result
Record the completed observations, calculations and conclusion with units. State any limitation of the
observation.

Precautions
• Use only the approved method and facilities for hazardous reagents.

• Do not substitute a lead-specific test for a non-specific heavy-metals test.

Viva Questions and Answers

1. What does the comparison establish?
Conformity with the assigned method-defined response limit.

2. Does it identify each metal?
No. A non-specific visual test does not provide element-specific quantities.

5. Arsenic Limit Test

Aim
To compare the impurity response of a test preparation with the prescribed standard under matched
conditions.
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Principle
The classical Gutzeit principle detects arsenic through a stain produced in a controlled gas-generation
apparatus. The generated arsenic-containing gas is highly toxic, so this practical is taught through a sealed
authorised demonstration, supplied records or a simulation. No gas-generation recipe is part of these
notes.

Requirements
• Prescribed monograph for the test material, impurity standard and suitable matched comparison

vessels.

• Instructor-operated closed demonstration or approved video and comparator stain record.

• Method-specific standard information and observation sheet.

Procedure

1. Identify the principle
Label the closed reaction section, interference-control section and stain-detection section on the supplied
apparatus diagram.

2. Check demonstration records
Record test-portion identity, standard arsenic amount, controlled exposure period and the instructor’s
validity checks.

3. Observe without intervention
Study the sealed demonstration or video. Students do not prepare gas-generating reagents, open the
apparatus or handle detector material.

4. Compare stains
Use the supplied valid test and standard stain records. Compare colour intensity under the prescribed
viewing conditions.

5. Report
State the relation to the standard and distinguish a classical teaching demonstration from a validated
modern instrumental arsenic assay.

Observations and Record

Item Required record Observation

Test portion / standard Mass; impurity amount in standard ________

Conditions Reagents, final amount and
development time

________

Comparison Test versus standard response ________

Worked Example
The numbers below are illustrative; enter your own observations in the record.
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• Illustrative comparator arithmetic only: 1.0 g material at a stated 2 µg/g limit requires 2 µg arsenic in the
comparison.

• If a supplied standard is 1 µg/mL, 2.0 mL contains 2 µg. This is a paper calculation, not an instruction to
generate gas.

Result
The test response was ____ compared with the standard. Under valid matched conditions it ____ the
prescribed limit; an invalid blank, standard or preparation requires repeat assessment.

Precautions
• Use the authorised closed demonstration or simulation only.

• Do not open, assemble or run a gas-generation experiment from a textbook description.

• Hazardous residues and detector materials are handled by authorised staff.

• Use the specific substance’s prescribed limit; a teaching calculation does not set the permitted impurity
concentration.

Viva Questions and Answers

1. What is compared?
The developed test stain against the prescribed standard stain.

2. Why are matched conditions needed?
Stain intensity depends on the controlled exposure and apparatus conditions.

3. Does this test identify every arsenic species separately?
No; the classical limit response is not a complete species-specific analysis.
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