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IMPURITIES

Any component of the new drug substance
that 1s not the chemical entity defined as the new drug
supstance.

A description off the identified! and
unidentifiedimpurties present inia new drig substance.

An impurity; resulting from a

chemical change in the drug substance brought about

during manufacture and/or: storage ofi the new drug
product by the effect of, for example, light, temperature,
pH, water, or by reaction with an excipient and/or the
immediate container closure system.

A description of the degradation
products observed in the drug substance or drug
product.
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TYPES OF IMPURITIES

&)

Organic Residual
Impurities Solvents
Inorganic e (Class 1- solvents

Impurities to be avoided
® Reagents, ligands, and

e Starting materials

e By-Products
e (Class 2 - solvents

o .
Intermediates catalysts to be linited
® Degradation products ® Heavy metals or other
residual metals ® Class 3 - solvents
e Reagents, ligands, and with low toxic

o X
catalvsts Inorganic salts 7
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Elemental Impurities—
Their Impact on Drug Quality
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Effects of impurities

* Change the efficacy of the FP

* Harmful effect on human health

* Teratogenic, mutagenic and carcinogenic effects
* No therapeutic role and are potentially harmful
* Need to be controlled
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Dilution in aqueons
and organie
medion

vy Sipples
Q\\‘m ) 'r,,,

Wet digestion using
conventional
heating
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Controlling Impurities in D'
FITUTIONS
Drug Substances & Drug Products
ORGANIC INORGANIC RESIDUAL
IMPURITIES IMPURITIES SOLVENTS
e Starting » Catalysts » Organic
materials  Salts solvents from
e Byproducts » Elemental synthesis
» Degradation impurities
products

ASSESS — DETECT — SET LIMITS - CONTROL

USP <1086>
SCIENCE & SAFETY IN EVERY DOSE
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IMPURITIES
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Organic Impurities

Sub type

Common analytical

HPLC, GC ,LCMS ,

% HPLC, GC, GCMS IC, HPLC, GC, GCMS IC, GCMS ,NMR ,IC
Technique LCMS ,TLC LCMS ,TLC bl [Discussed as
separate topic]
API ICH Q3 A. [ 0.05% to ICH Q3 A. [ 0.05% to ICHQ3A, ICHQS, ICH M7, 59, FDA
Guidance Reference BEEL R R Lot 0.15% as per FDA guudanczz. | guugiance. As per T7C
& limits dosage] , USP 0.05% to 0.15% as limit and duration of
USP . per dosage] ,USP treatment.
Usually not Usually not
Dn‘fg product Usually not ICHQ3B.[0.2% to monitored in Drug monitored in Drug
Gu;dance RECICHIEY  monitored in Drug 1% as per dosage] , product. Evaluation product. Evaluation
& limits product. USP study done in few study done in few

cases. cases.

Higher levels are
accepted as per specified in

Higher levels are Higher levels are
accepted as per
literature and or

qualification.

literature and or
qualification.

pharmacopoeial
monographs .
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SUMMARY

IMPURITIES IN PHARMACEUTICALS
5 MAJOR TYPES OF IMPURITIES

DOO

ORGANIC INORGANIC  RESIDUAL
IMPURITIES IMPURITIES SOLVENTS

PROCESS DEGRADATION
IMPURITIES PRODUCTS
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ASSESMENTS

1. Give a note on types on impurities ?

S

okl 1

Impurities in Pharmaceuticals

0 B4 ]

b »

PHARMACEUTICAL CHEMISTRY | SOURCE AND EFFECT OF IMPURITIES IN

29-12-2025 PHARMACOPOEIAL SUBSTANCES |REETHU V|LECTURER | SNSCPHS.



2. Explain the below given picture?

Classification of Impurities

Organic
e e e e ¢

Inorganic <,
eeeee @ | Impurity Qcccccc

Residual \ ‘ ¢
Solvents @
Qoo e@ee
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3. Ways to control impurities?
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