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Limit test

Limit test

A limit testis a type of analytical method used to determine whether a specific impurity or
substance in a pharmaceutical product is present at a concentration below a predefined
acceptable limit.

Limit tests are typically employed when the impurity or substance is not expected to be
present in significant amounts, or when the impurity is potentially harmful, and its
concentration must be controlled to ensure the quality, safety, and efficacy of the drug
product.

Limit tests can be qualitative or quantitative:

1. Qualitative Limit Tests

» These tests provide a pass/fail result, indicating whether the impurity or substance is
present below or above the specified limit.

» Qualitative limit tests often involve the comparison of the test sample with a reference
standard, such as comparing the color intensity or the size of a precipitate.

2. 2. Quantitative Limit Tests

» These tests determine the actual concentration of the impurity or substance in the
sample.

» Quantitative limit tests typically involve analytical techniques such as high-
performance liquid chromatography (HPLC), gas chromatography (GC), or atomic

absorption spectroscopy (AAS), which can accurately measure the concentration of the
impurity or substance.

Limit tests are commonly used for the following purposes:

1. Heavy metals:

» To ensure that heavy metals, such as lead, cadmium, mercury, or arsenic, are present
below their acceptable limits due to their potential toxicity.

2. Residual solvents:

» To verify that solvents used during the synthesis or purification process are present
below their acceptable limits, as some solvents can be toxic or have undesirable
effects.

3. Preservatives and antioxidants:

» To confirm that the concentrations of preservatives or antioxidants in a drug product are
within the acceptable range to ensure product stability and prevent microbial
contamination.

4. Microbial contaminants:
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» To assess whether the microbial load in a pharmaceutical product is within the
acceptable limits to ensure product safety and efficacy.

Limit Test for Chloride

e The limit test for chloride is a qualitative test that detects whether the concentration of
chloride ions (Cl7) in a sample is below a predefined acceptable limit.

e Itis based on the principle of a precipitation reaction between silver ions (Ag*) and chloride
ions (CL7), resulting in the formation of an insoluble white precipitate of silver chloride (AgCl).

Chemical Reaction:

Ag + (aq) + Cl" (aq) - AgCl(s)

Procedure:

1. Preparation of Reference Standard Solution:

» Prepare areference standard solution with a known concentration of chloride ions,
usually from sodium chloride (NaCl) or potassium chloride (KCl).

» This standard represents the acceptable limit of chloride ions.

. Preparation of Test Solution:

» Prepare atest solution from the sample to be analyzed, ensuring any chloride ions
present are in a soluble form.

. Addition of Silver Nitrate (AgNO,):

» Add equal volumes of silver nitrate solution to both the test solution and the reference
standard solution.

» The silver nitrate provides the silver ions for the reaction.
» Ensure the concentration of AgNO, is slightly in excess to react fully with chloride ions.

. Acidification with Dilute Nitric Acid (HNO,):

» Add dilute nitric acid to both solutions to prevent the precipitation of other silver salts
that could interfere with the test results.

. Observation of Precipitate:

» Look for the formation of a white precipitate of silver chloride (AgCl) in both the test
and reference solutions, indicating the presence of chloride ions.

. Comparison of Precipitate:

» Compare the turbidity or intensity of the precipitate in the test solution with the
reference standard solution.

» If the test solution's precipitate is less intense or less turbid than the reference
solution, the chloride concentration is below the acceptable limit.
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Limit Test for Sulfate

e The limit test for sulfate is a qualitative test that detects whether the sulfate ion (8042‘)
concentration in a sample is below a predefined acceptable limit.

« Itis based on the precipitation reaction between barium ions (Ba**) and sulfate ions (SO42'),
forming an insoluble white precipitate of barium sulfate (BaSO,).

Chemical Reaction:

Ba*(aq) + SO,*(aq) » BaSO,(s)

Procedure:

1. Prepare Reference Standard Solution:

» Make a reference solution with a known concentration of sulfate ions (usually from
sodium or potassium sulfate) representing the acceptable sulfate limit.

. Prepare Test Solution:

» Prepare atest solution from the sample, ensuring that any sulfate ions present are in a
soluble form.

. Add Barium Chloride (BaCLl,):
» Add equal volumes of barium chloride solution to both the test and reference solutions.

» BaCl, provides barium ions for the reaction, and its concentration should slightly
exceed the sulfate limit.

. Acidification with Dilute HCL:

» Acidify both solutions with dilute hydrochloric acid to prevent the formation of other
barium salts that could interfere with the test.

. Observation of Precipitate:

» Look for the formation of a white precipitate of barium sulfate (BaSO,) in both
solutions, indicating sulfate ions.

. Comparison of Precipitate:

» Compare the turbidity or intensity of the precipitate in the test solution with the
reference standard.

If the test solution is less turbid or has a weaker precipitate, the sulfate concentration is
below the acceptable limit.

Limit test for Iron
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The limit test for iron is a qualitative test that checks whether the iron ion (Fe®*) concentration
in a sample is below a specified limit.

It is based on a colorimetric reaction between iron ions (Fe**) and potassium thiocyanate
(KSCN), forming a red-colored complex.

Chemical Reaction:

Fe3*(aq) + 6SCN~(aq) — [Fe(SCN)¢]3~(aq)

Procedure:

1. Prepare Reference Standard Solution:

» Make a reference solution with a known concentration of iron ions, typically from ferric
ammonium sulfate.

» This solution represents the acceptable iron limit.

. Prepare Test Solution:

» Prepare atest solution from the sample, ensuring that any iron ions present are in a
soluble form.

. Add Potassium Thiocyanate (KSCN):

» To both the test and reference solutions, add equal volumes of potassium thiocyanate
solution to provide the thiocyanate ions for the reaction.

. Allow Formation of Red Complex:

» Letboth solutions stand for a few minutes to allow the red-colored iron-thiocyanate
complex to form.

. Observe Color Formation:

» Observe the intensity of the red color in both the test and reference solutions.
» The presence of a red color in the test solution indicates iron ions.
. Compare Color Intensity:
» Compare the intensity of the red color in the test solution with the reference standard.

> If the test solution shows less intense color, the iron ion concentration is below the
acceptable limit.

Limit test for Arsenic

The limit test for arsenic is a qualitative test used to determine if the concentration of arsenic in
a sample is below a predefined limit.

The test is based on the reduction of arsenic (As) to arsine gas (AsH;), which reacts with silver
nitrate to form a yellow to brown stain on filter paper.
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