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Abstract  

In medicine discovery process, confirmation of safety and efficacity of medicine are essential parameters and unexpectedly 

pharmaceutical companies lay stress upon these. still, every medicine which is retailed is associated with the several 

determinate quality parameters from all of them some are identification, quantification and junking of contaminations at each 

step of development. lately, there has been an increased stress on contamination profiling of APIs and expression. According 

to ICH guidelines, an contamination is any element of medicine substance that isn't a part of chemical reality and goods 

chastity of active constituents. From above description, it becomes easy to realize that contaminations are necessary and will 

be present in minor quantities and accordingly colorful nonsupervisory bodies follow workable guidelines to come up with 

admissible limits of contaminations, to launch a medicine product into the request. contaminations aren't always inescapably 

inferior from active component and occasionally may have independent pharmacological or toxicological parcels. still in 

maturity of the cases they're anuisance and should be elided. In this review composition, contaminations, their types, their 

characterization and operations have been described. 
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Introduction 

Consumer ‘s protection depends on a products safety, 

characteristics, chastity of the factors. All these are 

regulated by The U.S. Food and Drug Administration 

(FDA). Small quantum of contamination can change the 

efficacity, toxin of any pharmaceutical composites. 

International Conference on Harmonization said that 

contaminations are undesirable chemicals that remain with 

the Active Pharmaceutical constituents (APIs) or develop 

during expression or the develop upon ageing of both APIs 

and formulated APIs The major challenge of any assiduity is 

to produce quality product and for that reason, it's necessary 

to conduct vigorous quality control checks in order to 

maintain the quality and chastity of affair from each 

assiduity. Raw accoutrements, manufacturing system, 

crystallization and sanctification process play an important 

part to maintain the chastity of any product. Analytical 

chemistry which is related to the experimental generalities 

in assiduity also changes with time. strict limits of chastity 

and contamination is specified by the colorful 

pharmacopoeias. ultramodern separation styles are advanced 

as these styles contemporaneously separate and quantify the 

factors to make the separation and characterization of 

contaminations easier. As safety and quality of 

pharmaceutical products can be affected by the 

contaminations present in the Active Pharmaceutical 

constituents (APIs) the contamination profile study of the 

API to be used in the manufacturing of medicine substance. 

therefore, contamination profiling like identification, 

insulation & characterization are done and their threshold 

values misbehave with the limits set and specified by 

sanctioned bodies. Issue related to contaminations 

addressing must be the same for each and every sectors and 

there must be aunified system to insure it. International 

Conference on Adjustment (ICH) has published guidelines 

for confirmation styles for analysis of contaminations in 

new medicine products, new medicine substances, residual 

detergents & microbiological contaminations for enrollment 

of medicinals. ICH defines contaminations as substance in 

the API itself. For pharmaceutical products, contaminations 

are defined as substances in the product that aren't the API 

itself or excipients used to manufacture it. i.e. 

contaminations, are unwanted chemicals that remain within 

the expression or API in small quantities which can impact 

QSE, thereby causing serious health Hazards. According to 

International Conference on Adjustment (ICH) guidelines 

relating and characterizing all contaminations that are 

present at a position of 0.10 or further are recommended. 

Different pharmacopoeias similar as United States of 

Pharmacopoeia (USP), British Pharmacopoeia (BP).  

 

Regulatory guidelines on impurities in an API and/or in 

formulation 

Monitoring and controlling of contaminations implies 

different effects. Thus simple language should be used to 

address questions related to contaminations. The United 

States food and medicine administration (US- FDA) has 

championed the guidelines prepared by International 

Conference on Adjustment (ICH). The ICH guidelines for 

contaminations were developed with common sweats of 

colorful controllers similar as European Union (EU), Japan 

and United States and they help in icing harmonious 

demand of data that should be submitted to colorful 

nonsupervisory agencies. The guidelines aren't only to prop 

the guarantors of  

New Drug Application (NDA) or shortened New Drug 

Application (ANDA) with information that should be 

submitted along with their operations, but also assists FDA 

pundits and field investigators in harmonious perpetration 

and interpretation of regulations. The colorful 

nonsupervisory guidelines are as follows:  

a. ICH guidelines “Stability Testing of New Drug 

Substances and Products”- Q1A.  
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b. ICH Guidelines “Impurities in New Drug Substances”- 

Q3A.  

c. ICH Guidelines “Impurities in New Drug Products”- 

Q3B.  

d. ICH Guidelines “Impurities: Guidelines for Residual 

Solvents”- Q3C.  

e. US-FDA Guidelines “NDAs- Impurities in New Drug 

Substances”.  

f. US-FDA Guidelines “ANDAs- Impurities in New Drug 

Substances”.  

g. Australian Regulatory Guideline for Prescription of 

Medicines, Therapeutic Governance Authority (TGA), 

Australia. 

  

Classification (As per ICH) 

A. Organic impurity 

B. Inorganic impurity  

C. Residual solvent  

D. Synthesis related impurity  

E. Formation related impurity  

 

 
  

Fig 1: Flow chart representation various kinds of impurities. 

 

A. Organic impurities 

These contaminations arise during manufacturing process 

and/ or storehouse of medicine substance. These include 

starting material contaminations, by-product 

contaminations, declination contaminations and 

enantiomeric contaminations.  

 

▪ Starting material or intermediate impurities 

Starting accoutrements (substantially from isomeric 

contaminations) and interceders (deficient response or 

excess reagent used) are chemical structure blocks used to 

form the final form of a medicine substance. If left 

unreacted or when attained with the end product due to 

indecorous junking these are considered as contaminations. 

still despite relinquishment of multitudinous preventative 

measures, there are always chances of having residuals and 

unreacted starting accoutrements remaining in the final 

product as. 

contamination. For illustration during the last step in 

conflation of Baclofen- when beta-(p-chlorophenyl) 

glutarimide reacts with sodium hydroxide result at room 

temperature, the yield of p- chlorophenyl glutaric acid is 

conflation related contamination. Presence of isomeric 4- 

trifluoromethyl contamination in 3- trifluoromethyl- α 

ethylbenzhydrol Flumecinol) is a result of the presence of 4- 

trifluoromethyl bromobenzene contamination in 3- 

trifluoromethyl bromobenzene (starting material of 

conflation). In conformation of Tipranavir, aniline is the 
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intermediate in the last step of the conflation. Due to the 

analogous structures of aniline and the final emulsion, it's 

delicate to completely exclude it in the posterior 

sanctification step. Accordingly, it appears in the medicine 

substance at around In the Paracetamol bulk, a limit test for 

the p- aminophenol is accomplish because it could be a 

starting material for the one manufacturer or an intermediate 

for the others. 

By- products 
A emulsion with 100 yield is rare, so there are always 
chances of by- products. They are formed through variety of 
side responses similar as rearrangement, over response, 
isomerization, dimerization and unwanted responses 
between starting accoutrements or intermediate with catalyst 
or reagent. In Paracetamol conflation, diacetylated 
Paracetamol is formed as a by- product.  

 

 
 

Fig 2 

 

▪ Degradation product  

Degradation products are formed by corruption of final product due to indecorous storehouse of expression or ageing. 

illustration declination of Hydrochlorothiazide to its starting material i.e. Di sulfonamide.  

 

 
 

Fig 3 

 
Other medicines susceptible to declination are Penicillin and 
Cephalosporin. Presence of beta lactam ring and nascence 
amino group in the C6/ C7 side chain plays a critical part in 
their declination. Penicillin G and penicillin V in waterless 
result are degraded by β-lactamase to its penicilloic acids 
and penilloic acids. 7- Amino cephalosporanic acid is 
produced by enzymatic and chemical declination of 
cephalosporin C. Ibuprofen is degraded to 2-(4-form 
ylphenyl) propionic acid, 2-(4-isobutylphenyl) propionic 
acid, 2-(4-methylphenyl) propionic acid, 2-(4-ethylphenyl) 
propionic acid, 4- is obutylacetophenone, 2-(4-n-
propylphenyl) propionic acid and 2-(4- n- butylphenyl) 
propionic as contaminations. 
 

▪ Enantiomeric impurities 
In numerous cases, single enantiomeric form of a chiral 
medicine is an advanced chemical reality that can show 
advanced pharmacological and remedial indicator with a 
more favorable adverse effect profile. For a single 
enantiomeric medicine, the other stereoisomers of medicine 
are considered asan organic contamination. exemplifications 
include retailed single isomeric medicines similar as 
Levofloxacin (S-ofloxacin), Esomeprazole (S-omeprazole).  
 

B. Inorganic impurities  
These are attained in bulk medicine expression during 
manufacturing process. They're generally linked and known 
in nature. They include contaminations like heavy essence 
contaminations, residual solvent contaminations and other 
material contaminations similar as sludge aids.  

Reagents, ligand and catalysts  

veritably infrequently do we come across these types of 

contaminations. Raney Ni is used as the catalyst in a most 

reduction responses can occasionally lead to conformation 

of contaminations along with asked products like in case of 

conflation of Linezolid. Pyridinium is formed as 

contamination in the conflation of Mazipredone therefore 

pyridine is used as catalyst. 

 

▪ Heavy metal 

Water is used in utmost manufacturing processes, but 

unfortunately it acts as a major source of heavy essence. Ag, 

Cd, Na, Mn and Mg introduced with the response media can 

lead to hydrolysis of the medicine. For case, hydrogenated 

canvases and fats are produced by essence catalysts which 

results in high attention of essence in the final product due 

to filtering process. For the checking of impurity of heavy 

essence in pharmaceutical product demineralized water and 

glass lined reactors be used. 

 

▪ Filter aids 

colorful filtering aids are used in conflation of medicines 

and they can be a source of contaminations. Accordingly, 

regular monitoring of filaments and black patches in 

medicine needs to be conducted. Centrifuge bags and 

actuated watercolor can also act as source of 

contaminations. 
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C. Residual solvent  

These are organic or inorganic liquids which are generally 

used in colorful manufacturing processes. They may modify 

parcels of certain composites or can be dangerous to mortal 

health. Some liquids parade poisonous geste so they need to 

be excluded still it's a veritably tedious task to negotiate, as 

trace quantities are generally delicate to descry and remove. 

For the discovery of residual detergent, gas chromatography 

is used because they're substantially unpredictable in nature. 

Nonvolatile detergents are converting to unpredictable 

detergents by chemical derivatization. Gas chromatographic  

ways are used to determine chastity of toluene, acetone, 

methanol, dichloromethane and also to quantify main 

factors of each organic detergent. Residual detergents with 

their bracket and admissible limits are listed below. 

  

Class 1 

These type detergents aren't employed in manufacturing of 

medicine substances because of their poisonous nature. If 

use of these detergents is necessary also their operation must 

be confined to their separate limits. (Table 1)  

 

Table 1: Class 1 residual solvents. 
 

 
 

Class 2  

These types of solvents should be limitedly using the pharmaceutical products because of inherent toxicity. (Table 2).  

  

Table 2: Class II solvents with their permissible daily exposure limits. 
 

 
  

D. Synthesis related impurity  

An contamination formed during conflation of medicine, 

indeed in minor quantities, could eventually be present in 

final product. thus, conflation related contaminations bear 

careful monitoring at every step, to minimize quantum of 

contamination that can formed. (25) During the conflation 

of Ezetimibe, an contamination, linked as (3R, 4S)- 3-((S)- 

3-(4-fluorophenyl)-3-hydroxypropyl)-4(4-hydroxyphenyl) 

1-phenylazetidin-2-one, is called as desfluoroezetimibe 

(lactam- related) Impurity. 

 

E. Formulation related impurity  

After conflation of API, the coming step is to formulate it 

with excipients into different lozenge forms like results, 

capsules, tablets, aerosols, semi-solids and other new 

medicine delivery systems that occasionally can lead to 

declination of active emulsion. multitudinous  

contaminations arise due to constituents involved in 

expression piecemeal from the medicine itself. conduct 

similar as pH revision, in order to modulate solubility of a 

emulsion, say by acidification, may accelerate its 

hydrolysis. Water used in expression of results or 

dormancies, occasionally not only acts a source of 

contaminations, but may also be involved in generation of 

newer contaminations by accelerating hydrolysis and 

catalysis.  

 

Formulation related impurity are classified as  

▪ Method related  

A given contamination is formed in Diclofenac sodium 

(parenteral lozenge form) i.e. 1-(2, 6-dichlorophenyl) 

indolin-2-one during its product. conformation of this 

contamination depends on pH of expression and condition 

of sterilization.  

 

 
 

Fig 4 
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▪ Dosage form related 

ccasionally dosage form factors impact stability of medicine 

which forces the companies to recall their products 

illustration- Due of declination of active component,0.05 

Fluocinonide topical result in 60 ml bottle was recalled in 

USA. Liquid lozenge forms are more sensitive toward 

declination. In this regard, pH of result, its water content, 

material used to construct primary vessel are pivotal factors 

to be considered. To prognosticate similar degradative 

eventualities, pre formulation studies are carried out in 

pharmaceutical companies, including stability and forced 

declination study, before launching of any product into 

request. In many cases, rush of crucial component may do 

due to numerous factors similar as pH, filtering etc. 

exemplifications- In presence of 5 dextrose in saline result, 

Imipramine hydrochloride is rained with sodium bisulphite. 

In granulation of aminopyrine, papaverine, theobromine and 

salicylic acid tablets, sodium carboxy methyl cellulose 

causes tablet abrasion. humidity immersion and tablet 

expansion occurs readily with lactose due to conformation 

of monohydrate. 

 

▪ Environment related  

Some environmental factors can ruin nature of medicine.  

 

▪ Adverse temperature 

utmost APIs are sensitive to heate.g. vitamins (folic acid, 

pantothenic acid, cyanocobala mine and thiamine). They 

tend to be unstable at advanced temperature and constantly 

get dehydrated leading to loss of energy especially in liquid 

phrasings. thus special care should be exercised to help 

medicines from thermal declination.  

 

▪ Light- UV light  

numerous pharmaceutical products come dangerous by 

exposure of light. Ergometrine and the Methyl ergometrine 

injection get disgraceful under heating and light. A 

disquisition revealed that Ergometrine (0.2 mg/ ml) gets 

fully degraded when kept for 42 hours in direct sun 

exposure. It's essential to control wavelength and intensity 

of light and number of photons absorbed by material. For 

illustration regular sun having about 8000 bottom- candles 

can destroy nearly 34 of vitamin- B12 in 24 hours (Table 3).  
 

Table 3: Drugs affecting by light/ catalyst. 
 

 
 

Conclusion 

Pharmaceutical impurity profiles have recently gained more 

attention. It is crucial for new drug candidate regulatory 

filing. Many pharmacopoeias also require impurity profiling 

and reporting. Impurities must be isolated and characterised 

in order to gather and assess the information needed to 

create the biological safety datasheet for new medicinal 

products. Impurities are frequently isolated and measured 

using a variety of instrumental techniques. Impurity 

profiling could therefore be used as a Quality Control 

technique. It might include important information regarding 

contaminants that frequently accompany APIs and finished 

goods, such as safety, toxicity, detection and quantitation 

limitations for various organic and inorganic impurities. As 

a result, the fundamental characteristics of contaminants in 

drug substances and drug products are the subject of this 

review study. 
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