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The analysis of pharmaceutical raw materials and finished 

product for impurities and degradation product is a vital a part of 

the drug development and producing testing method. to boot, 

pharmacology data should be obtained on any drug-related 

impurity that's gift at a level of larger than zero.1% of that of the 

active pharmaceutical ingredient (API). In pharmaceutical QC 

and producing, impurity analysis has historically been performed 

by HPLC with ultraviolet light, PDA, or MS detection. because 

it is important to sight and live all of the impurities within the 

sample, it's necessary to own a high-resolution separation 

method. This typically involves long analysis times leading to 

low outturn. As candidate pharmaceutical compounds become 

less assailable and are treated at lower and lower levels, ever a 

lot of sensitive assays required to sight and measure impurities. 

The low outturn of HPLC will become the rate-limiting step in 

product unleash testing or method analysis. Since a lot of of the 

method of impurity identification involves the coupling of LC to 

stylish MS, any reduction in analysis time can lead to a a lot of 

economical use of those vital investments. Analytical technology 

advances like UPLC and UPC supply vital enhancements in 

outturn and sensitivity, with advantages to the method of product 

unleash and identification of drug-related impurities. the 

foremost characteristic feature of the event within the 

techniqueology of pharmaceutical and medicine analysis 

throughout the past twenty-five years is that HPLC became 

doubtless the foremost necessary analytical method for 

identification and quantification of medicine, either in their 

active pharmaceutical ingredient or in their formulations 

throughout the method of their discovery, development and 

producing. 

The pharmaceutical world is devoted to quality. Speaking from 

the customer’s perspective, quality means that pleasant look with 

sensible packaging. however, within the case of pharmaceutical 

industries, quality means that providing drug standards 

conformist to a spread of conditions and creating exploit them. 

So, they must remember of the assorted sorts of impurities and 

their regulation and management, that infer quality. Therefore, 

during this paper we've got tried to summarize differing kinds of 

impurities, together with their effects and limitations as given by 

the International Conference on Harmonization (ICH). ICH has 

given tips for impurity in an exceedingly drug, and consistent 

with ICH, it's a chemical entity, that isn't outlined as a drug per 

the medication and Cosmetic act and that has an effect on the 

purity of the active pharmaceutical ingredient or drug substance. 

Every pharmaceutical manufacturer defines impurity in its own 

words, creating it tough to seek out a certain definition of 

impurity. within the pharmaceutical company world, impurity 

are often known by numerous terms that we are going to see later. 

Drug substances or drug product are ready with numerous 

solvents. Remaining solvents or residual solvents which may be 

gift within the final product typically are cited as organic volatile 

impurities (OVI), and therefore the impurities related to the 

inactive pharmaceutical ingredients employed in formulation or 

as additives or adjuvants are seldom mentioned. 

Bulk pharmaceutical chemicals (BPCs), are often obtained or 

synthesized from multiple sources and, therefore, it's important 

that impurities in BCPs be rigorously monitored and controlled. 

Recently British accumulation (BP), United State accumulation 

(USP), and Indian accumulation (IP) started incorporating 

allowable limits of impurities gift in drug substances or drug 

product. this text completely reviews totally different impurities 

found within the prescription drugs by strategies for isolation, 

extraction, and identity of attainable impurities. 

Impurity ought to be outlined as known impurity– associate 

impurity accessible with data concerning the structural 

characterization, associated unidentified impurity– an impurity 

that may be known solely with qualitative analytical values (e.g., 

peak area, retention time, etc.), that structural data isn't however 

accessible. 

Impurities gift in new drug substances employed in clinical and 

safety trials are coated underneath 2 aspects. Chemistry aspects 

classify and establish impurities, generate the report for various 

impurities, list numerous impurities gift in any substances, and 

provides a quick discussion of analytical procedures for impurity 

detection. Safety aspects embrace those impurities that are gift at 

a significantly lower quantity or not gift the least bit in an 

exceedingly discovery of recent drug substance. 

A number of terms are usually accustomed describe associate 

impurity or impurities: 

• Intermediate 

• Penultimate intermediate 

• By-product 

• Transformation product 

• Interaction product 

• Related product 

• Degradation product 

• Foreign substance 

• Toxic impurity 

• Concomitant part 

• Ordinary impurity 

• Organic volatile impurity (OVI). 

 

Intermediate- The compounds shaped within the method of 

synthesis for the specified product are referred to as 

intermediates or reaction intermediates outlined as product that 

have undergone a partial process and are used as material in an 

exceedingly sequent productive step. 

Penultimate intermediate- because the name suggests, this can be 

the compound found within the synthesis chain before the 

assembly of the specified compound. typically confusion arises 
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once the specified material could be a salt of a free base or acid. 

In our opinion, it's inappropriate to label the free base or acid 

because the penultimate intermediate if the drug substance could 

be a salt. 

 By-product- The unintentional compounds that arise throughout 

the reaction area unit ordinarily known as by-products. Not all 

by-products may be quantified easily; thus, they gift a thorny 

drawback to the analytical chemist. A by-product may be helpful 

and marketable or it may be thought of waste. 

Transformation product- This relates to associate degree 

expected and non-expected product that will be shaped within 

the reaction. Transformation product area unit terribly kind of 

like by-products, except the term tends to connote that additional 

is thought regarding the reaction product than transformation 

product. 

Interaction product- This term is slightly additional 

comprehensive and harder to guage than by-products and 

transformation product in this it considers interactions occurring 

among numerous chemicals concerned in reaction. 

Related product- As mentioned, impurity may be a word that's 

not well likable. thus, a connected product really to an impurity, 

however active prescription drugs use the term connected 

product instead, so enjoying down the negativity often connected 

to the term impurity. These products will have similar chemical 

structure and might need standardized biological activity; but, 

this by itself doesn't offer any guarantee of impact. 

Degradation product- The compounds made thanks to 

decomposition of the fabric of interest or active ingredients 

usually area unit cited as degradation product. 

Foreign substance- this can be the fabric that will be gift thanks 

to contamination or adulteration, not as outcomes of synthesis. 

Toxic impurity- noxious impurities would possibly have an 

effect on the biological activity, even at terribly low 

concentrations. They need identification by qualitative or 

quantitative means that. 

Concomitant component- Bulk pharmaceutical chemicals could 

contain concomitant parts, that area unit geometric and optical 

isomers and antibiotics that area unit mixtures. 

Ordinary impurity-An impurity having enough efficiency to own 

biological activity – even at trace level – is termed a normal 

impurity. 

Organic volatile impurity- A solvent that will stay within the 

drug substance ought to be thought of as associate degree organic 

volatile impurity (OVI). 

The analysis of pharmaceutical raw materials and finished 

product for impurities and degradation product is a vital a part of 

the drug development and producing testing method. to boot, 

toxicologic data should be obtained on any drug-related impurity 

that's gift at a degree of larger than zero.1% of that of the active 

pharmaceutical ingredient (API). 

In pharmaceutical QC and producing, impurity analysis has 

historically been performed by HPLC with ultraviolet radiation, 

PDA, or MS detection. because it is important to notice and live 

all of the impurities within the sample, it's necessary to own a 

high-resolution separation method. This sometimes involves 

long analysis times leading to low output. 

As candidate pharmaceutical compounds become harder and 

area unit treated at lower and lower levels, ever additional 

sensitive assays required to notice and measure impurities. The 

low output of HPLC will become the rate-limiting step in product 

unharness testing or method analysis. Since abundant of the 

method of impurity identification involves the coupling of LC to 

classy MS, any reduction in analysis time can lead to a additional 

economical use of those important investments. 

Analytical technology advances like UPLC and UPC2 supply 

important enhancements in output and sensitivity, with edges to 

the method of product unharness and identification of drug-

related impurities. 

Extraction 

Extraction is one in all the foremost helpful ways for isolation of 

associate degree impurity. For this the subsequent ways may be 

helpful: 

• Liquid/solid extraction 

• Supercritical fluid extraction 

• Liquid/liquid extraction or solvent extraction. 

Liquid/solid extraction or solid-phase extraction (SPE) 

Solid-liquid extraction permits soluble parts to be faraway from 

solids employing a solvent. an equivalent principle is applied 

here to decide on a solvent for dissolving the impurity of interest 

gift within the solid matrix. for instance, if we wish to work out 

salt in sand, we might merely use water to dissolve it and filter 

the answer, that on evaporation can manufacture salt during a 

fairly pure type. If, conversely, alternative soluble impurities 

were gift within the sand, then it'd be necessary to pick out a 

unique solvent or it'd be necessary to control the answer any. 

It is detected that once we area unit talking regarding the 

impurities that area unit already gift in prescription drugs, it'll be 

more durable to isolate the impurity in its pure type. we've got to 

use associate degree organic solvent or mixtures of organic 

solvents to subsume the impurity. Moreover, organic solvents 

area unit volatile in nature, thus we will evaporate them below 

temperature to urge a focused product. 

Solid-phase extraction (SPE) is often through with the 

employment of cartridges and disks, obtainable with a spread of 

stationary phases. 

Normal section SPE 

The theory concerned in traditional section SPE usually need 

mid- to nonionic solvent mixtures (e.g., n-hexane, methylene 

group bichloride, ethanoic acid, ethyl ether, etc.), a polar 

substrate (e.g., drug molecule, excipients, etc.) and a polar 

stationary section. For the conventional section, numerous 

stationary section materials area unit used. one in all them is 

oxide, which might be changed any with polar heads (e.g., Si-

C4-CN, Si-C4-NH2, etc.). alternative adsorbents used area unit 

florisil, alumina, etc.; the mechanism concerned in retention of 

substrate in traditional section SPE is mainly the interaction with 
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a polar analyte practical cluster and polar heads within the 

stationary section. 

Reversed section SPE 

The mechanism concerned in reversed section SPE needs a polar 

mobile section (e.g., methanol, ethanol, water, etc.) or a semi-

polar solvent mixture and a non-ionic stationary section. within 

the reverse section SPE changed oxide is employed because the 

stationary section, in alternative words alkyl- or aryl-bonded 

silicas (Si-C-18, Si-C-8, Si-C-4, and Si-C-Ph). 

Ion exchange SPE 

The main rationale of the ion exchange SPE is to separate 

oppositely charged ions in a solution. Different types of 

exchangers have been used to separate the charged moieties. 

Commercially available ion exchangers contain resinous parts 

having amine or quaternary ammonium groups or other ionic 

groups for the separation of anionic or cationic compounds. The 

retention mechanism for the analyte is at the exchanger surface 

for the diffusion of ions. This depends on the concentration of 

the solution and the degree of cross linking of ion exchangers. 

ANION EXCHANGE SPE 

Material used in anion exchange SPE for the stationary phase is 

having a positively charged group (e.g., an aliphatic quaternary 

amine group or amino group). Positively charged groups such as 

quaternary amines are strong bases that will draw anionic 

molecules into the solution and strongly attach to the exchanged 

group. As it strongly binds to the anionic group, it is termed a 

strong anion exchanger (SAX). Because of its strong binding 

capacity, it is generally used when recovery of anion is no longer 

required. However, anions that can be displaced by another anion 

shall be eluted by changing the pH of the solution. The stationary 

phase containing amino group, used in the normal phase SPE, 

can be used as a weak anion exchanger (WAX). The advantage 

of WAX utilization for separation of species is that we can isolate 

and recover strong as well as weak anions. 

CATION EXCHANGE 

The materials used for cation exchange are high molecular 

weight cross-linked polymers having carboxylic, phenolic, or 

aliphatic sulfonic acid groups. Among these groups sulfonic acid 

pulls in cationic species strongly present in solution and so is 

termed a strong cation exchanger (SCX). Moreover, materials 

containing a carboxylic or phenolic group that is a weak anion 

can be used as weak cation exchanger (WCX). By the use of 

WCX, strong and weak cations can be isolated and recovered 

easily. 

Supercritical fluid extraction 

In the field of supercritical fluid extraction (SFE) various 

researchers proposed the use of supercritical carbon dioxide 

(CO2) as an extractant for separating various components. The 

procedure involved in SFE is very convenient for novices. A 

sample thimble is used to handle a sample through which 

supercritical fluid is pumped. The extraction of the soluble 

compounds is allowed to take place as the supercritical fluid 

passes into a collection trap through a restricting nozzle. After 

passing through the nozzle, it is recompressed by venting in the 

collection trap for future use. 


