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LEARNING OBJECTIVES

(1) Introduction

(i) Sources of Impurities

(iii) Types of Impurities

(iv) Effects of Impurities

(v) Methods to Control or Remove Impurities
(vi) Pharmacopoeial Standards

Impurities in Pharmaceuticals

1. Introduction

Pharmaceutical substances must be pure, as impurities can affect their safety, efficacy,
stability, and appearance.

However, during manufacturing, storage, or packaging, unwanted materials may get mixed
with the drug — these are called impurities.

Definition:

“An impurity is any foreign or undesired material present in a drug substance that affects its

purity and quality.”

2. Sources of Impurities
Impurities can enter pharmaceutical substances from various sources, such as raw materials,

manufacturing process, environment, and storage.

(1) Raw Materials
o Impurities may be present in the starting materials or reagents.

o Example: Sodium chloride may contain calcium or magnesium salts.

(ii) Manufacturing Process
o Impurities arise from incomplete reactions, side reactions, or excess reagents.

o Example: Iron in ferrous sulphate due to improper purification.
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(iii) Storage Conditions
o Improper storage (exposure to light, air, or moisture) may lead to decomposition.
o Example:
o Aspirin hydrolyzes to salicylic acid and acetic acid.

o Silver nitrate darkens due to light exposure.

(iv) Containers and Closures
« Containers made of glass, metal, or plastic may leach materials into the drug.
o Example:
o Iron oxide from glass containers.

o Rubber stoppers releasing sulphur compounds.

(v) Environmental Contamination
o Airborne dust, moisture, or microbial contamination.

o Example: Microbial contamination in sterile injections.

(vi) Chemical Decomposition
o Drugs may degrade by oxidation, reduction, hydrolysis, or polymerization.
o Example:
o Adrenaline oxidizes to adrenochrome.

o Penicillin hydrolyzes in moist conditions.

3. Types of Impur-ities

Type Examples Description

Organic Impurities Starting materials, intermediates, | Contain carbon; arise from organic

degradation products synthesis.

Inorganic Impurities | Metals, salts, catalysts Come from raw materials,

reagents, or containers.

Volatile Impurities Solvents like alcohol, ether, Remain from incomplete removal

benzene of solvents.

Microbial Impurities | Bacteria, fungi Occur during manufacturing or

storage.
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Physical Impurities Dust, fibers, glass particles External contamination during

handling.

4. Effects of Impurities
1. Reduce drug efficacy
. Increase toxicity
. Affect stability
. Change appearance, odor, or taste

. Alter therapeutic action

5. Methods to Control or Remove Impurities
(a) Purification Techniques
Filtration
Distillation
Crystallization
Sublimation
(b) Analytical Tests
o Limit Tests (for chloride, sulphate, iron, arsenic, etc.)
o Chromatographic and spectroscopic methods
(¢) Proper Storage
o Store in tightly closed, light-resistant, and moisture-proof containers.
(d) Good Manufacturing Practices (GMP)
o Clean environment
o Calibrated instruments

e Trained personnel

6. Pharmacopoeial Standards
o Each drug has permissible impurity limits specified in pharmacopoeias like IP
(Indian Pharmacopoeia), BP (British Pharmacopoeia), and USP (United States
Pharmacopoeia).
o Impurity levels are tested using limit tests or instrumental methods (e.g., AAS, HPLC,
GO).

Website:https://phbeducation.com Mobile:+91-9719638415




Pharmaceutical Chemistry I

7. Examples of Common Impurities

Drug Possible Impurity Source

Sodium chloride Calcium, magnesium Raw material

Silver nitrate Nitric acid, chloride = Manufacturing

Aspirin Salicylic acid Hydrolysis during storage
Hydrogen peroxide Water, oxygen gas Decomposition

Sulphur Acid residues Purification process

8. Note:

Impurities in pharmaceuticals are undesirable because they may affect quality, safety,
stability, and therapeutic value.

Hence, strict control, purification, and testing are essential to ensure that pharmaceutical

products are pure and safe for use.
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Impurities in Pharmaceuticals (GI'{[@'QTWin Gﬁ'ﬁlﬁl'q}f)

1. Introduction (Uﬁﬂzv
Pharmaceutical substances &1 ITANT AFd YRR H a1 SI1aT 8, SUIY ST Y& (Pure) ST

3dd HIEH gl Al FHT (manufacturing), HSRUT (storage), T BT & GRM FS
m(lmpurities) Wﬁﬁﬁlﬁﬁﬁﬁ%l

Impurity:

?ﬁ—if ?-ﬁﬁﬂ:ﬂﬁa"\’ﬁ (foreign) Al 3rqifesd (undesired) Hmﬁeﬁwmwﬁiﬁwﬁﬁw@as‘ﬁﬁ
%’, 553 ImpurityWGﬂ?ﬂ%’I

2. Definition (JIRYTHY):

“An impurity is any substance coexisting with the original substance, which affects its

®is 1 T uerd S gar & 1y IuRUT G D! Gl DI THIFAd $Y, I8 Impurity Hgardl
gl

3. Sources of Impurities (ﬂ@@zﬁ' F ?J?FD:
Pharmaceutical substances o &Wﬁﬁ-ﬁ HRUN Y 3T gHhell 5| 35 HYd: 9 THR ¥ die]

TI'lilT?f:

(i) Raw Material Impurities (P UgTdf A 3rqfgan):
. 9 Hd I LS ol gid |
o Example: Sodium chloride T Iron T Calcium P IufRAfd |

(ii) Manufacturing Process Impurities (ﬁﬁ:l'fUT ufsrar GI'{[@'H’T)
o Preparation Ul synthesis & R I G{QI@q\TyI
o Example: Reagent D1 3T, 31’@ 3{fHfehAT, side reaction |

e Example: Hydrochloric acid o sulphate impurities|
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(iii) Storage Conditions (HSRUT 3 GI'{[@TIT)
o Gd1 ! TTAd dT9Hr A1 T4 8 X6 ¥ chemical decomposition S gHaT g

o Example:
o Light-sensitive drugs O Silver nitrate darkening |
o Moisture-sensitive drugs oY Aspirin @I hydrolysis |

(iv) Contamination from Container (ﬁ%ﬂ%m | GIT{[@'*TT)

o Glass, plastic dT metal container ¥ ions AT particles CARERESIEI
e Example:
o Iron oxide ¥ &aT &1 I gceH|

o Rubber stopper | Sulphur contamination|

(v) Environmental Impurities (CITI'YHTUT 3 3@@'{1‘1’)
o Dust, fumes, microbes Tl humidity q ITA &I'QI@HTI

o Example: Microbial contamination in sterile preparations|

(vi) Chemical Decomposition (TNT*T&IH? SIUYCH):
o THT & 1Y Gal BT HTRNDHRUN, eSS T GIHRISOIRM |

o Example:
o Adrenaline &T oxidation |

o Penicillin ®T hydrolysis |

4. Types of Impurities ( ar-g@v? & TBIY):

Starting materials, intermediates, CACT gdd NRIIEEZ

degradation products @FQI@TIT
Metals, salts, reagents Yrg ai 3oifae uerd

Solvents (alcohol, ether) et & ST RCCE NI
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Bacteria, fungi

Dust, fibers, glass particles

5. Effects of Impurities ( 3/’{]@27? FT HT14):
1. Efficacy ®H GG (Reduce potency)
2. Toxicity del gl %’ (Increase toxicity)
3. Stability HeTdr %’ (Reduce stability)
4. Appearance dacl T g (Change color/odor)
5. Therapeutic action qUIId et &

6. Methods to Control/Remove Impurities (TT9T & 3U19):
1. Purification Techniques:
o Crystallization
o Distillation
o Filtration
o Sublimation
2. Use of Analytical Tests:
o Limit tests (for chloride, sulphate, iron, arsenic etc.)
o Chromatography and Spectroscopy
3. Proper Storage:
o Controlled temperature and humidity
o Light-proof containers
4. Good Manufacturing Practices (GMP):
o Clean environment
o Calibrated equipment

o Trained personnel
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7. Pharmacopoeial Standards ( 3ityer gigar HITP):
e B Cdl & ﬁl’E 3ifIpan iRt &r{[@ ¥dX Pharmacopoeia (IP, BP, USP) | fear @FIT%I
« 3T UFE®! B! Limit Test §RT ST ST & |

8. Examples of Impurities in Some Drugs:

Drug Possible Impurity Reason

Sodium chloride Calcium, Magnesium | Raw material impurity

Silver nitrate Nitric acid, Chloride | Manufacturing impurity

Aspirin Salicylic acid Hydrolysis during storage

Hydrogen peroxide | Water, Oxygen gas | Decomposition

Sulphur Acid residues From purification process

Note: Pharmaceutical preparations | impurities Pl fd=0T saw® § Fifes 98 g1 ®I &,
UHTIRIEdT (efficacy) 3R TUTARIT (quality) P! WY gHTfad Hal %I

sﬂﬁm Ifd Tieqor (testing) 3R QI@WUT (purification) 3TdRYdH %’ dIfd gar A S ToTda=iT
(standard quality) CAKSE] Q%I
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A. Multiple Choice Questions

1.

. Limit test ST ITANT fb T

Impurity &I 3 g —

a) adl &I gfehd e
b) Sfaifesd uard
c)@RW

d) SWRIad & A HI Tal
3IR: b) 3raifed uard

a) Salicylic acid

b) Sulphate

¢) Iron oxide

d) Carbon dioxide
3TR: a) Salicylic acid

N

. Storage & GRMH Aspirin P ot &rsg@aq?ﬂ%?

a) Impurityaﬁqﬂﬂﬁ
b) ImpurityaﬁﬁﬁTﬁ?ﬁ'\"UT
Q) ol a 3R b

d) Had YGal 9ild

g 8?7

BTR: b) Impurity &1 AT fAeR0T

B. Fill in the Blanks:
Impurities GaTl &1 ®I YHIfad H B |

1.

3 e dl (Purity)**

3R: Carbon

3TR: Acceptable

. Organic impurities & dd BT 3

. Pharmacopoeia | impurities% Iimitm@ﬁgl
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C. Short Answer Questions:
1. Impurityﬁqﬁlﬁmmm
2. Impurities & &l AId 13U
3. Organic 3R Inorganic impurities T 3R farfauy
4. Impurities ﬁﬁuﬁamﬁ%a‘rmw|
5. Limit test BT I T 87

. Long Answer Questions:

1. Pharmaceutical substances & Impurities & Fd 3R UPR JHLATRU |
2. Manufacturing 3R Storage q ITA m@q‘rm‘ﬂq?ﬁm|
3. Impurities ®I g &1 faftal gHgmey|
4. Impurities & gUTE 3R =0 Iurll W == Sifor|
. Pharmacopoeial standards A H&IWE’H%TI’{QI
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