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Abstract
In the pharmaceutical world, an impurity is cons@tkas any other organic material, besides the sinbgtance, or
ingredients, arise out of synthesis or unwantedaniteds that remains with API's. The impurity may teveloped
either during formulation, or upon aging of bothIAPand formulated API's in medicines. The present¢hese
unwanted chemicals, even in small amount, may émite the efficacy and safety of the pharmaceutical
products.Any material that affects the purity of tinaterial of interest viz. active ingredient ouglisubstance. The
impurities are not necessarily always inferior.irthe standpoint of its usage, the drug substacempromised
in terms of purity even if it contains another mlewith superior pharmacological or toxicologigaoperties.
Highly sophisticated instrumentation, such as nspextra meters attached to a Gas ChromatograpHPlo€, are
inevitable tools in the identification of minor cponents (drugs, impurities, degradation producttabolites) in
various matrices.
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Introduction Quantitative determination of these impurities colié
Impurity is defined as any substance coexistinghwit used as a method for the quality control and véibda
the original drug, such as starting material or of drug substances. Regulatory authorities sucb&s
intermediates or that is formed, due to any side FDA (United States Food and Drug Administration),
reactions. Impurity can be of three types: - (1) CGMP (Current Good Manufacturing Practice), TGA
Impurities closely related to the product and camin (Thermo Gravimetric Analysis), and MCA  (Ministry
from the chemical or from the biosynthetic ut of Corporate Affairs) insist on the impurity prafiy of
itself, (2) Impurities formed due to spontaneous drugs. Impurities in new drug substances can be
decomposition of the drug during the storage or onaddressed from two perspectives:-(1) The chemical
exposure to extreme conditions, (3) The precurdmts  aspect, which includes classification and ideraificn
may be present in the final product as impurities. of impurities, report generation, listing of impties in
Impurities present in excess of 0.1% should bespecifications, and a brief discussion of analytica
identified and quantified by selective methods. The procedures. (2) The safety aspect, which includes
suggested structures of the impurites can bespecific guidance for quantifying impurities, prese
synthesized and will provide the final evidence for substantially at lower levels, @& drug substance
their  structures,  previously determined by ysed in clinical studies.

spectroscopic methods. Therefore, it is essental t
know the structure of these impurities in the bditiug

in order to alter the reaction condition and toueslthe
quantity of impurity to an acceptable level. Ismat
identification and quantification of impurities pels

in various ways, to obtain a pure substance widls le
toxicity and, safety in drug therapy.

Impurity profile

There is no precise definition for impurity profilé
gives an account of impurities present in it. Iniyur
profile is a description of the identified and
unidentified impurities present in a typical batoh
API (Active Pharmaceutical Ingredient) producedaby
specific controlled production process. It includbe

identity or some qualitative analytical designat{ery.

* Corresponding Author: retention time), the range of each impurity obsdyve
E-mail:sjiincp@rediffmail.com, and type of each identified impurity.Impurity prefiof
cms_23031984@rediffmail.com a substance under investigation gives maximum
Mob..: +91 9425018151, +91 9200240305 possible types of impurities present in it. It also

estimates the actual amount of different kinds of
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impurities present in it. For each API there shoodd  during their manufacturing processes. Since thariog
an impurity profile describing the identified and substances belong to a very wide range of chemical
unidentified impurities present in a typical batdthe groups and at the same time the contaminating
impurity profile is normally dependent upon the impurities being of varied nature the task of detec

process or origin of the API. the impurities becomes a difficult job. Therefotiee
contaminating impurities for organic medicinal
Sour ces of impuritiesin drug products compounds can be classified into —

In general, the various types of impurities thatyrba (1) Inorganic impurities.
present in pharmaceutical substances can come fron2) Organic impurities.

: (3) Contamination by chemical intermediates.
Drug |mpurity Method Sour ces of impuritiesin pharmaceutical chemicals
AmphotericinB | Tetraenes Ultra violet Knowledge of those impurities, which occur in
spectroscopy pharmaceutical substances in general use, is yeadil
Atropine Su|phateApO atropine Ultra violet from actual batch anaIySiS and stabilities studies.
spectroscopy Experience in the manufacture any one particular
Cloxacillin N,N  dimethy Gas _substz_:\_nce often ShOWS thaj[ not _aII the gxpected
hiline chromatography impurities are present in practice. A list of thesgible
: impurities can be readily compiled from knowledde o
pexirose 3 hydroxyUltra violet the raw materials used, the method of manufactode a
- methyhfuliUral gspectroscopy the stability of the product. To these must be ddde
Doxorubicin Acetone  anGas impurities, which may arise from physical
hydrochloride  ethanol chromatography contamination or inadequate storage conditfons.
Ethambutol 2 amino butonolThin layel Indian pharmacopoeia specifies gualitative,
hydrochloride chromatography guantitative or semi quantitative tests for limitin
Fluorescene Dimethyl Gas known impurities in certain drugs. The list of fewch
sodium formamide chromatography drugs and corresponding impurities is as follows:
Framycetin Neamine Thin layel _Table_ _1:- List of few drugs and corresponding
sulphate chromatography impurities’
Mercaptopurine ~ Hypoxanthine Ultra violet1.C.H. Guidelinesfor impurity profile
spectroscopy Impurities in New Drug Substances and drug products
the following sources: are dealt with new approaches to quantification and
1. The raw materials used. qualification. Regulatory requirements for the
2. The method of manufacture adopted. identification, quantification and control of impiies
3. Due to the instability of product and in drug.sub_stance.s and thejr_ formu!ated prO(_jucrks ar
4. From the atmospheric contaminants. now being increasingly explicitly defined, partiatlly
Classification of impurities through the I.C.H. (International Conference of

Impurities can be classified as Organic impurities Harmonization). The implications of recent are
(process- and drug-related), Inorganic impuritiesl a Important both from_ their regulatory impact and thg
Residual solvents. Organic impurities may arisérdur  IMPact upon analytical technology.This document is
the manufacturing process or storage of the newy dru iNténded to  provide guidance for registration
substance, which include starting materials, by- @Pplications on the content and qualification of
products,  intermediates,  degradation  products,/MPUrities in- new drug substances produced by
reagents, ligands, and catalysts. Inorganic imjgsrit chemical  syntheses  and ~ not  previously
include, reagents, ligands and catalysts, heavyalmet egistered.Biological/biotechnological, peptide,
or other residual metals, inorganic salts, filtedsa  c°ligonucleotide, radiopharmaceutical, fermentaton
charcoal etc. Residual Solvents are organic orSemi-synthetic products derived there from, herbal
inorganic liquids used during the manufacturing Products, and crude products of animal or plarginri
process. Since these are, generally of known tyxici &ré not covered under it.

the selection of appropriate controls can be !N 1.C.H. Guidelinesimpuritiesin new drug
accomplished easily. substances ar e addr essed from two per spectives

Types of impuritiesin organic medicinal substances (1) Chemistry Aspects includes classification and
Organic medicinal substances are contaminated jridentification of impurities, report generation,tse
exactly the same manner as inorganic substances
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specifications, and a brief discussion of analytica Technology (PAT) initiative. PAT is the clearesewi
procedures. of the future among published FDA guidelifed/hat

(2) Safety Aspectsincludes specific guidance for future manufacturing and QC testing will look like
qualifying impurities that were not present in lbets  written on (and between) the lines of that guidlin
of new drug substance used in safety and clinicalThe vision of a monitored and controlled
studies and/or impurity levels substantially higtiean manufacturing process that moves significantly away
in those batches. Threshold. limits are defined rat o from a batch production system is at the centd?Ar.
below which, qualification is not need&d. Based on the results of in/on/at line testing, pssing
Significance of theresearch decisions will be made without subjective human
The studies conducted to characterize the struaifire intervention (i.e. art gives way to scienca)ith the
actual impurities present in the new drug substat@  ever shrinking world in this global economy, theegu
level greater than (>) the threshold given in Attaent to harmonize rules, regulations, guidance documents
1 of ICH guidelines (e.g., calculated using theposse  and pharmacopeias will continue along with the
factor of the drug substance) should be descriB#d. frustration of getting so many different world
specified impurities at a level greater than (> th organizations and national bureaucracies to adree.
identification threshold in batches manufacturedi®y  Background of study

proposed commercial process should be identifiedThe actual and potential impurities most likelyatise
analytical procedures should be developed for thoseduring the synthesis, purification, and storagethef
potential impurities that are expected to be uni)sua drug substance should be summarized ,based on sound
potent, producing toxic or pharmacologic effectsaat scientific appraisal of the chemical reactions iwed
level less than or equal to the identification Hm&ld. in the synthesis, impurities associated with raw
All impurities should be qualified as described in materials that could contribute to the impurity fileo
guide. The registration application should include of the drug substance. The spectroscopic studies
documented evidence that the analytical procecares (NMR, IR, MS etc. ) conducted to characterize the
validated and suitable for the detection and structure of actual impurities present in the drug
quantization of impurities (see ICH Q2A and B substance above an apparent level of 0.1% (e.g.,
guidelines for analytical validation). Specificat®and  calculated using the response factor of the drug
analytical procedures used to estimate identified o substance) should be described. All recurring
unidentified impurities are often based on anadytic impurities above an apparent level of 0.1% in bagch
assumptions (e.g., equivalent detector response. et manufactured by the proposed commercial process
Analytical results should be provided for all bagstof should be identified of these studies. According to
the new drug substance used for clinical, safetyg, a |.C.H., the maximum daily dose qualification threksh
stability testing, as well as for batches represré of to be considered is as follows;2g/day 0.1 % or 1 mg
the proposed commercial process. Impurities shbald per day intake (whichever is lower2g/day 0.05%
designated by code number all impurities at a levellnorganic impurities are normally detected and
greater than (>) the reporting threshold should bequantified using Pharmacopoeia or other appropriate
summed and reported as Total Impurities. Whenstandards. Carryover of catalysts to the drug snlost
analytical procedures change during development,should be evaluated during development.

reported results should be linked to the procedses, Qualification of impurities

with appropriate validation information provided. Qualification is the process of acquiring and eatihg
Representative chromatograms should be provideddata that establishes the biological safety of an
The applicant should ensure that complete impurityindividual impurity or a given impurity profile ahe
profiles (i.e., chromatograms) of individual batstaee level(s) specified. U.S. Department of Health and
available if requestet® Human Services, Food and Drug Administration
Current good manufacturing practices Center for Drug Evaluation and Research (CDER) in
Current Good Manufacturing Practices (cGMPs) haveJanuary 2005 has given a draft for Guidance for
become a way of life for those of us in the heathc Industry on “ANDAs: Impurities in Drug Substances ”
industry. With cGMPs, The trend toward paperleds wi This draft guidance, when finalized, will represém
continue. New product FDA submissions will routinel Food and Drug Administration's (FDA's) current
be electronic. QC laboratory management systemshinking on this topic. It does not create or corday
(LMS) will be routine with a dramatic reduction in rights for or on any person and does not operalbéni
manual transcriptions. The industry has not yesped FDA or the public. One can use an alternative aggno
the significance of the FDA’s Process Analytical
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if the approach satisfies the requirements of themonitoring, characterizing, and quantification otig-

applicable statutes and regulatidhs. related substances in active pharmaceutical ingnésli

New impurities and pharmaceutical formulations. If single methaitsf

During the course of drug development studies, theto provide the necessary selectivity, orthogonal
qualitative degradation profile of a new drug coupling of chromatographic techniques such as
product may change, resulting in new degradationHPLC-TLC and HPLC-CE (High Performance Liquid
products that exceed the identification and/or chromatography coupled with Capillary
qualification threshold. In this event, these new Electrophoresis), or coupling of chromatographic
degradation products should be identified and/orseparations with information rich spectroscopic
qualified. Such changes call for considerationted t methods such as HPLC-MS or HPLC-NMR may need
need for qualification of the level of the impurity to be contemplated, but hopefully only as a

unless it is below the threshold values as nbted. development tool rather than a tool for routine QC
Characterization of impuities (Quality control) use.

It is important that the authentic sample shouldibed Hyphenated M ethods

for estimations, when it is available. If the estians 1. LC-MS-MS

indicate that a given impurity content is greateart 2. HPLC-DAD-MS

0.1% then it must be characterized as per the FDA 3. HPLC-DAD-NMR-MS

requirements. Hyphenated methods such as gas 4. GC-MS

chromatography, mass spectroscopy, or liquid 5. LC-MS

chromatography, mass spectrometry or the number ofAn example of reverse-phase LC-MS analysis in
other chromatographic-spectroscopic configuratiom a gradient elution with two distinct soft ionization
perfectly suitable for initial characterization dfie techniques is the Atmospheric Pressure lonizatiibh w
impurities Electrospray Source (API-ESI) and the chemical
Characterization methods ionization of d-allethrine. The popularity of LC-MS
Highly sophisticated instrumentation, such as MS MS systems for complex mixture analysis of thergnall
attached to a GC (Gas Chromatography) or HPLClabile and biologically relevant moleculesyiz
(High Performance Liquid Chromatography), are mosapride, is largely attributed to the “soft” matwf
inevitable tools in the identification of minor Atmospheric Pressure Chemical lonization (APCI),
components (drugs, impurities, degradation progucts and Atmospheric Pressure lonization (APPI). HPLC-
metabolites) in various matrices. For characteomat  DAD-MS (HPLC coupled with a Diode Array UV
of impurities, different techniques are used; whick Detector and a Mass Spectrometer), and such other
as follows; techniques are almost routinely used. NMR has now
(1) N.M.R. The ability of NMR (Nuclear Magnetic been added to this combination to provide HPLC-
Resonance) to provide information regarding the DAD-NMR-MS capabilities in instruments.

specific bonding structure and stereochemistry of General schemefor drugimpurity profiling

molecules of pharmaceutical interest has made it aHighly sophisticated instrumentation, such as mass
powerful analytical instrument for structural spectra meters attached to a Gas Chromatography or
elucidation.The ability of NMR- based diffusion HPLC, are inevitable tools in the identification of
coefficient determination to distinguish between minor components (drugs, impurities, degradation
monomeric and dimeric substances was validatedjusin products, metabolites) in various matrices.NMR
a standard mixture of authentic materials contginin spectroscopy, which involves complete structure
both monomers and dimers. Unfortunately, NMR has elucidation, which may require the isolation ofglar
traditionally been used as a less sensitive methodcomponents (usually by preparative HPL&ince
compared to other analytical techniques. Conveation Mass and NMR are very expensive and in the latter
sample requirements for NMR are on the order of 10case very time consuming UV rapid scanning usieg th
mg, as compared with MS, which requires less than 1diode-array detector attached to HPLC is better
mg. alternative. But the UV-HPLC method to determine
(29 M.S. MS (Mass spectroscopy) has an increasinglyimpurity profile only, provioded the impurity is
significant impact on the pharmaceutical developmen spectrophotometrically active. Although the suctidss
process over the past several decades. Advandhs in application of HPLC/DAD (Diode-Array UV
design and efficiency of the interfaces, that dlyec  Detectors) in the identification of the above menéd
connect  separation  techniques  with Mass minor components is restricted to those cases where
Spectrometers have afforded new opportunities forcomponents is spectrophotometrically active and its
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spectrum differs sufficiently from that of the main provide sufficient peak capacity, and indeed CE is
components (parents drugs) and from other smallfinding increasing favour for pharmaceutical anelys
components, this technique can be successfully msed CE also adds speed to selectivity, and many of the
the impurity profiling of drugs. concerns over the robustness and transferabilit@Bf
Purposeful degradation studies separations have been dispelled recently through a
This technique helps in identification of impurgtie number of collaborative studies. Additionally, vehil
especially of a new drug or a chemical. Degradationenantiomers are outside the scope of the curret IC
product, a molecule resulting from a chemical cleang guidelines, there is no doubt that, when they are
in the substance brought about over time and/ahby potential impurities, their level(s) must be coiigd.
action of, e.g., light, temperature, pH, or waterbgy CE-MECC can provide the necessary detectabilty to
reaction with an excipient and/or the immediate control enantiomers to the 0.1% leVél
container/closure system (also called decompositionAcceptance criteriafor impurities

product) is described in a Degradation Profile @d For newly synthesized drug substances, the
then subjected to a known degradation processtand t specification should include acceptance criteria fo
products thus obtained are identifies. As we knbe t impurities. Stability studies, chemical development
degradation process (may be oxidation or hydro)ysis studies, and routine batch analyses can be used to
we have an idea what could be the degradationpredict those impurities likely to occur in the
products. These can be listed and kept as a referen commercial product. A rationale for the inclusion o
library of degradation products. Then routinelyripi  exclusion of impurities in the specification should

an impurity profile one can take help from thisrdity include a discussion of the impurity profiles ohss
and trace the nature and structure of the imptitity. in batches under consideration, together with a
Analytical challenges to current methods and consideration of the impurity profile of material
potential new methods manufactured by the proposed commercial process. Fo
While the threshold for identification and qual&teon impurities known to be unusually potent or to progu

of organic impurities is set at 0.1% for the majonf toxic or unexpected pharmacological effects, the
compounds, it is important to recognize that the quantization or detection limit of the analytical
implication is that a Limit of Quantification (LOQf methods should commensurate with the level at which
approximately 0.05% will be required: For a compbun  the impurities need to be controlled. Appropriate
that is 98% pure, the 2% impurities could be coregos qualitative analytical descriptive label included the

of between 10 and 20 components at a level ofisgrut  specification of unidentified impurities. A general
of 0.05%. In future, it may become essential toséase = acceptance criterion of not more than 0.1 % for any
selectivity through the use of gradient separatimih unspecified impurity should be included. Acceptance
in HPLC and TLC, or through the use of alternative criteria should be set, based on data generatedtoal
technologies® However, gradient HPLC is the more batches of the drug substance, allowing sufficient
usual technique, If single methods fail to provitie latitude to deal with normal manufacturing and
necessary selectivity, orthogonal coupling of analytical variation, and the stability characticss of
chromatographic techniques such as HPLC-TLC andthe drug substance. Although normal manufacturing
HPLC-CE, or coupling of chromatographic separations variations are expected, significant variation atct-
with information rich spectroscopic methods such asto-batch impurity levels could indicate that the
HPLC-MS or HPLC-NMR may need to contemplated, manufacturing process of the drug substance is not
but hopefully only as a development tool rathemtha adequately controlled and validated. The acceptance
tool for routine QC use. The further may see the criteria should include limits for organic impues;
significantly increased use of spectroscopic tespines each specified identified impurity, each specified
for impurity measurement. NMR has shown values for unidentified impurity at or above 0.1%, and any
stereo isomers and for process related impuritystill unspecified impurity, with a limit of not more than
does not quite show the sensitivity required. Near-0.1%, total impurities, residual solvents and iravig
infrared spectroscopy in rapidly increasing in asel impurities. If data are not available to qualify the
can detect impurities, although more demonstratadns proposed specification level of an impurity, stwdte

true validation for low levels of impurities are obtain such data may be needed (when the usual
required’’ One single method that is showing great qualification threshold limits given below are
promise in pharmaceutical analysis is Capillary exceeded). According to ICH, the maximum daily dose
Electrophoresis (CE). With its much increased qualification threshold is consideredfafiows:

efficiency and great variety of separation modewnaly
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< 2g/day 0.1% or 1 mg per day intake (whichever is lowerdg/day 0.05%
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Fig. 1. schematic representation of schemefor impurity profiling of drugs
In the case of unsuccessful identification witmsiard and mass spectrometers with APCI J/ESI (
samples the most reasonable way to determine thdclectromagnetic Source Imaging) facilities are ahli
structure of impurity starts with the investigatiofithe to provide a fingerprint picture regarding the puof
UV spectra, easily obtainable with the aid of tiedd- the sample.
array detector in the case of HPLC and the Analytical procedures
guantification with the help of densitometer. In Method Development
exceptional cases, with full knowledge of the sesik Method development usually requires the choice of
of drug martial, the structure of the impurity cha columns, mobile phase, detectors, and method of
generated on the basis of NMR spectral dafdlf the guantization etc. The factors to be consideredtlier
information obtained from the UV spectrum is not method developmentare the following, EXxisting
sufficient, the next step in the procedure of inifgur method may be inaccurate, artifact, or contamimatio
profiling is to take the mass spectrum of the infgur  prone, or they may be unreliable (have poor acgurac
The major disadvantage of this method is the Midlati  or precision). Existing method may be too expensive
and thermal stability problems of the impuritieheT time consuming or energy intensive, or they may not
use of derivatization reactions widely used in GG/M be easily automated. Existing methods may not deovi
analysis is problematic because the side-prodddteeo  adequate sensitive or analyte selectivity in sample
derivatization reaction can be confused with the interest. Newer instrumentation techniques may have
impurities. The next step in the impurity profililgthe evolved which can provide opportunities for imprdve
synthesis of the materiainfpurity standard) with the methods, including improved analyte identification
proposed structure. The retention and spectralhitajc  detection limits, greater accuracy or precision and
of the synthesized material with the impurity in better returns on investments.
question is carried out as outlined abdVeThe Validation of analytical methods
possibilities of spectroscopic technigues in drug The validation process involves confirmation or
impurity profiling without chromatographic sepaoati establishing a developed method by laboratory efdi
are also worth mentioning. Spectra obtained bygusin procedures, systems, which can give accurate and
high-resolution, highly sensitive NMR spectrometers reproducible result for an intended analytical
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application in a proven and established range. Thetranquilizers, antineoplastic agents, local andithe
performance characteristics of the method (accuracymacromolecules, steroids, miscellaneetts

precision, sensitivity, ruggedness, etc) shouldtrttes
requirements of the intended analytical application

and the process can or provide documented evidenc

that the system or procedure do what it is ingeinfgr

in a systematic, precise and reliable manner. Atingr

to ICH, typical analytical performance charactérst
that should be considered in the validation ofth#
types of methods are:-

(1) The Limit of Detection (LOD) of an individual
analytical method is the lowest concentration/anioun
of analyte in a sample that the method can detett b
not necessarily

quantify under the stated experimental conditidrse
LOD will not only depend on the procedure of
analysis, also on the type of the instrument.

(2) The Limit of Quantification (LOQ) of an individual
analytical method is the lowest concentration/ antou
of an analyte in a sample, which can be quantitiv
determined with suitable precision and accuracyeund
stated experimental conditions. The quantification
limit is used particularly for the determination of
impurities and degradation products.

(3) TheLinearity of an analytical method is its ability
(within a given range) to obtain test results, hare
directly proportional to the concentration (amouot)
analyte in the sample.

(4) TheRange of an analytical method is the between
the upper and lower concentration (amounts) ofyaaal
the sample (including those concentrations) forcivhi
it has been demonstrated that analytical procedase
a suitable level of precision, accuracy and lirtgari

(5) Robustness is the measure of the analytical method
to remain unaffected by small, but deliberate \tames

in method parameters. It provides an indicatiorit®f
reliability during normal usage.

(6) TheRuggedness is the degree of reproducibility of

test results obtained by analyzing the same samplq
under variety of normal test conditions such as
instruments, days, reagents and

different analyst,
columns. The comparison of reproducibility of test
results to the precision of assay is the directsuesnof
ruggedness of the method.

Applications

Numerous applications have been sought in the areag

of drug designing and in monitoring quality, stéiijl

and safety of pharmaceutical compounds, whether

produced synthetically, extracted from natural picig
or produced by recombinant methods. The application

include alkaloids, amines, amino acids, analgesics

antibacterial, anticonvulsants, antidepressant

Conclusion
Various regulatory authorities like ICH, USFDA,

£anadian Drug and Health Agency are emphasizing on

the purity requirements and the identification of
impurities in  Active Pharmaceutical Ingredients
(API's). Qualification of the impurities is the press

of acquiring and evaluating data that establishes
biological safety of an individual impurity; thus,
revealing the need and scope of impurity profilivfig
drugs in pharmaceutical research. Identification of
impurities is done by variety of Chromatographia an
Spectroscopic  techniques, either alone or in
combination with other techniques. There are differ
methods for detecting and characterizing impurities
with TLC, HPLC, HPTLC, AASetc. Conventional
Liquid Chromatography, particularly, HPLC has been
exploited widely in field of impurity profiling; th wide
range of detectors, and stationary phases aloryitsit
sensitivity and cost effective separation havehaited

to its varied applications. Among the various Pfana
Chromatographic Methods; TLC is the most commonly
used separation technique, for isolation of impesijt
due to its ease of operation and low cost comptred
HPLC. An advancement of thin layer chromatography
HPTLC, is a well-known technique for the impurity
isolation. Headspace GC is one of the most preferre
techniques for identification of residual solvenihe
advent of hyphenated techniques has revolutionized
impurity profiling, by not only separation but sttural
identification of impurities as well. Among all
hyphenated techniques, the most exploited techajque
for impurity profiling of drugs are LC-MS-MS, LC-
NMR, LC-NMR-MS, GC-MS, and LC-M$>%

An accurate method development and validation ef th
procedures make the impurity profiling task easy.
Quality assurance is a vast, concept. This corleags

0 an area of IMPURITY PROFILING. Impurity
profile of a substance under investigation gives
'maximum possible account of impurities presentt.in i
The establishment of guidelines for impurity leveis
drug substances and products now provides thetguali
criteria for manufacturers. The key aspect is that
impurity profile of a new chemical entity must be
hown to be qualified. With a qualification threkhpf
0.1%, or lower for high dose compounds, the
pharmaceutical analyst must give careful thought to
their analytical technology. Especially in the
development phases it may be necessary to utilize

'methods with high selectivity, including hyphenated
'techniques. The importance of qualifying impurity

profiles are relevant to the development scientists
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ensure consideration is given to the impuritiessen¢  14.

in the batches being used in safety studies stpfttim
limit tests for impurities, this field of impurity
identification and quantization has progressed.hWit

newer techniques like U.V. spectroscopy with diode 15.

array detection, HPLC, GCIR (Gas Chromatography-
Infrared Spectrometry), NMR, CE-MECE¢. This

project is an attempt to understand the concept of
impurity profile and various aspects and techniques

related to it. 16.
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