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PHARMACEUTICAL ANALYSIS

Phamaceutical Analysis is a branch of Phamaceutical Chemistry 1hich
deals with jdentificalion , defermination , quantification and  purification of
phamaceutical products | substonces by using manual , chemical or
Instrumental  methods .

TypEs OF PHARMACEUTICAL ANALYSIS
© Qualitative Anolysis
@ Quantitoue Analysis
® Semi- Guantitative Analysis

QuaLTATVE ANALYSIS
Qualitokive Analysis deols with identification € presence or obsence of various
components in the g/fven sumple on the basis of physicol < chemical propertes .

QUANTITATIVE ANALUSIS
Quantitative Analysis deols with the detemination o quantity of various,
substances thot are present in the giuen zample.

SEMI - QUANTITATIVE  ANALUSIS
Tt mainly descnibes whether the quantity of impusity present in the sample
is above or bdow the stondard limit .




ScoPe OF PHARMACEUTICAL ANALYSIS

® Examination of Raw Materials

® Examination of Soil € Rocks

® Examinaion of Radioactive Compounds
® Examinalion of Vanous Drug Substances
® In Food Industny

® In Bio Medial Applimlion

® In Environmento) Study
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CONCENTRATION

® The tem concentration 15 simply defined as amount of solute present
in the given amount of solvent.

® (oncentration of @ solution can be expressed in different cncentration tems.

METHODS OF ExpregsiNG: CONCENTRATION
It can be expressed in different Coneentration fems as follows
® Molanty
® Molality
¢ Nomality
® Formality
® Percent (oncentrotion
® (arts Per Million

MOLARITY

e Molanty of a solution is defined as no- of moles of solute dissolved
per litre of solution.

e Tt s denated byM.

No- of moles of solute
Volume of solution Cin Litre)




MorauiTy

® Moldlity of a Solution is defined as no- of moles of solute dissolved
per kq of soluent.
® Tt is denoted by m.

m = _No- of moles of solute
Mass of Solvent (in kq)

NORMALITY

e Nomolity of a Solution is defined as no- of gram equivalent of
solute disolved | present per litre of solulion.
® Tt is denoted by N.

No of Gram Equivalent
Volume of Solution Cin L)

FORMALITY

® Formality of a solution is defined as no: of Fomoles of soluke/ onic
©mpound present per litee of solulion .
o Tt is dencted by F

No of Formoles
Volume of Sol- (Tn L)




PERCENT (ONCENTRATION

Cenerally solution concentration s expressed in tems of pereent ()
This percent concentration is expressed in different concentration fems :

® %W/ = Mass of Solute

X 100
Mass of Solution
® %V/v = Volume of Solute o
Volume of Solution
® %W/y = Mass of Solute X 100

Volume of Solution

PARTs PER MiLLioN

o Poarts per millon is generally used to express the concentration of veny
dilute solutron .
® Tt is represented by Cppm.

Mass of Solute
= 06
Com = Toee o <omton ©




STANDARDS

® Standards are defined as very pure reagents.
® (oncentrotion of standard solubions are accurately known.
® We can express them with definite numbers, € proper units.

Uses OF STANDARDS

® To povide a reference using which we can defemine the cncentration
of an unknown solution.

e Standardizahion of volumetme Solution
® To albrote an instrument,

Tupes OF STANDARDS

Standards are mainly Clossified into 1wo types
® Primary Standards
@ Secondary Standards




I PrRiMARY STAnDARDS I

® Pimary Standards are defined as reagents with Qaurately known
(oncentrakion and very high purity.

® When Primay Stondards ore dissolved t0 a known amount of
Solvent qives Primary Stondard Soluton.

PROPERTIES

® It should be 1007. pufe.

® Tt should be stable at Otmosphenic conditiong .
® It must have molecular € equivalent weight.
® It must have high stobility 2 low reachivity.
® B should be non- hygroscopic and non- toxic.
® It must be inexpensive € readily available.

CoMmonLy Useo PriMARY STANDARDS
Some commonly used prmary standardg are az follows, :

® | Acid- Base Titralion | . Sodium (arbonate , Oxalic Acid , Sucdnic Acid , Benzoic Acd

® | Redox Titration | : Potassium Bromate, Sodium Oxolate , (opper Sulphate

® | Precipitation Titrahton |- Silver Nitrate, Sodium Chloride , Potassium Chloride

® | Complexometric Tration | = Metallic Zinc, Zine Chloride, Magnesium Chlonide




| SECONDARY STANDARDS I

® Seondary Standards are those chemicol compounds that are standardized
against a primary standard Yor use in a specific analysis.

¢ They are mainly used i standardizaion process and for clibrating.
Instruments .

® They are prepared beawse of limited numbers of Primory Standardg .

PropERTES

o They are less pure than Primary Standards .

o Tney are less stable compore to pimary standards .
® They are more reacive than pamary standorls .

o They are ftirated againgt primary stondauds .

® They are hygroswopic in nature .

ComMMonLy USED SECONDARY STANDARDS

- Some commonly used semndory standords are as follows -
® | Aad - Base Titralion | © Hydmchlonc Acid , Sulphunc Aad , Sodium Hydroxide

® | Redox Titration | - Potassium Permanganate , Sodium Thiosulphote

® | Precipitation Titration | . Potassium Thiocynate, Ammonium Thiocynate

o | Complexometric Titraon | . Disodium Edette, lead Nitrate




| Preparation AND STANDARDIZATION

Here, we have 1o study about Preparation and  Standardizakion of vanous,
Molar € Nomal soluione s follows *

@ Oxalic Acid

@ Sodium Hydroxide

® Hydwochloric Acid

@ Sodium Thiosulphate

® Sulphuric Acid

© Potassium Fermanganate

® Cemc Ammonium Sulphote

Chemicar Formura ¢ (2H20u- 2H20 ( Dihydroted Form)
MoLecutAR WEIGHT = 126 glmol

PreparATION OF 04 N Oxauc Acp

o Take about 100 ml of distiled water in clean € dried Volumetric flask
of 1000 ml capacily.

® Add about €3 g of oxalic acd.

® Now mMoke up the volume to 1000 m| (1 Litre) with distilled water.

® keep the solution aside for sometime and camy out the standardization .




STANDARDIZATION OF OxAuc Acip

® Oxdic Add s a pmary Standard henee it doesnt required to be
Standardized .

® Although we a@n standardized it using. 01 N Naoh solution that can
be prepared by dn‘ssolm‘nc]_ L qrom NaoH tn 1 Litre solution.

® Stondardizalion is based on {bllowmg reachons,

COOH COONa
| + 2NaQH — | + 2H20
COOH COONa

Oxalic Acid  Sodium Hydroxide Sodium Oxalafe

Procedure.
® Add 04N NaoH solukion to the burelte.
® Take 10 ml 041 N oxalic acid n a flask.
® Add 2-3 drops of phendlphthalene —— 0-1N NaoH
® Now titmte the oxalic acid Soluon with NaoH
until pink colour appears that indicates end point.
® (olculations are performed by using. given fomula .

N1Vi = NaVa
Here o Ny = Nomglity of Naod 04N Oxalic Add
e Vi = Volume of NaoH Phenolphtholene
e No = Nomality of Oxalic Aad
o Va = Volume of Oxalic Acid




LSSoouun HYDROXIDE |

Chemical Fomula = NaoH
Molecular Weight = 40 glmol

PRePARATION OF 04N NaoH

® Take about 100 ml of distilled Wwater in clean € dned volumetric flosk
Of 1000 ml @pacity.

® Add about 4 gqam of NaoH In it
® Now make up the volume fo 1000 m| with distilled wales.
® keep the solution for alieast 1 hour ond @y ot the stondordizaion.

STANDARDIZATION

 NooH n be standordized using standord Potassium Hydrogen Phalate
soluhion .

® for this first we hove to prepare 01N standord solution of  potassium
hydrogen  pthlate by dissoluing 203U gram of kHP Solubon n 1 Litre
water .

e Stondardizalion s based on Followfrlq reacions

cook (00K
+ Naoy —— @I  H20
COOH (0ONa

Potassium Hydrogen PHalote fotossium Sodium Pihalate




_Proceduwre

® Add 01 N Potassium hydrogen pthalate in burette .

® Toke 10 ml 04N NaoH in flask .

® Add 9-3 drops of Phenolphthaletn .

® Now titrate the NaoH soluion with kHP unl
the colour change fom Pink fo lourless that
indiccles he end point.

® (alculations are petformed using given formulq

Ni4Vi = NoVa
Here e V4 = Volume of NaoH
e N1 = Normality of NaoH
o N = Nomoldy of kHP

oV, = Volume of kHP

— O N kHP

O1N NaoH
Phenolphthalein




[Hvonocmomc Acp |

Chemicol Formula - HCI
Molecalar Weight * 365 g mol

PreparATION OF 01 N HCI

o Toke about 100 ml of distiled waler in a clean and dried volumelric
flask of 4000 ml capaci\y.

® Add about 83 ml of Hel slock soluion (3%7) into it .

® Now make Up the volume to 1000 ml with dishilled woder.

® keep the soluion for aHeast 1 hour and then cry out the standardizafion.

STANDARDIZATION

® Hcl can be stondardized Usu‘nc} standard sodium corbonate Solubion

® For this we hawe fo prepore 01 N Na.(0s solubion by d\‘ssolufn%_ 53 q
Na.0s in 1 litre distilled wates.

® Standardizalion 1s based on R)llowu‘ng. reactiong

Na@20s + 2HC! —_— 2 Nact + Ha0 t @a
Sodium (orbonate Sodium (hlonde




_Procedure

® Add 04 N Na.0s in burelte .

® Toke 10 ml 041 N Hel in flask.

® Add 9-3 drops Of Melhyl Orange as indicalor.

® Titmte the HCl soluion with Na,@s unhl the
orange lour changes to pink that indicates
the end point .

® (dlalaions are performed usihg given fomula :

" 0N Na,(0s

NiVi = NaVa 01N et
Methy! 0
Here ® N4 = Nomality of Hcl i
e Vi = Volume of Hcl
o N2 = Normah‘rv of Ny

oV, = Volume of N0,z




| SobiuMm THI0SULPHATE I

Chemical Fomula * MNQ.S:0s - SHa0 ( Pentahydrated Fom)
Moleclar Weight - 248 g/mol

PrepaRATION OF O N S0DIWM THIOSULPHATE

® Toke about 100 ml of water in a cleaned and dned 1000 ml volumeh'c
flosk.

® Add about 2u-¢ gm of sodium thiosulphate with onhinuous stiring.

® Add about 0-2 gm of sodium crbonate to it.

® Make up the volume to 1000 ml with wates.

STANDARDIZATION
e Sodium thiosulphale solution can be stondardized sing Potassium
Dichomate and potassium jodide that ultimately liberates fodine .
® Standardizalion is bosed on following puinciple

Ka(rn03 + 6KI + 14 HQ — = 3a t+ 9CrCls + €KkA + FH0
Potassium fotassium  Hydrochloric Todine  Chromium  Fotoss:
Dichromole Todide Acid Chiorate  Chlonide
2N0.S:0s + T E— Na,Su0¢ + 2Nal

Sodium Todine Sodium Sodium
Thiosulphale Tetrathionote Todide,




Procedure.

® Take obout 016 -0-22 9 dned potassium
dichromate Cat 110°C for 30 minutes) into
lodine flask .

® Add 2S ml dishlled wales.

® Add 5 ml nentrated H .

® Add 3 gm Potassium Todide .

® Add 100 ml disklled wales € leave for 10 min.

o

®

[

— 01N Sodjum
Thiosulphote

Now add 17- storch solution 6% on indicator.
Add 04 N sodium thiogulphate into burette
Now start the titation unhil the blut colour
changes to Qreen.

® (olalakions are perﬁmned Using, ar‘uv.n
formua :

kﬁ.(fg 0 3
Hey
kI

Starch

N = Wt of KaGraO3
Volume of N@2S:0z X 0-0Usoy

Here N = Normality of NQ.S:0s




Bumuumc Acio |

Chemical Formula - HaS0u
Moleauar Weight @ 98 g/ mol

PreparATION OF 04 N HaSOy

® Toke about 100 ml of distilel woter in a cleon and dried @nical flaak
of 1000 m| aapacity.

® Add about 2.1 ml OF HaSoy (9%7.,36uN) soluton Inko |},

® Now moke up the volume to 1000 ml with distilled wates,

® keep the solution aside for some fime and continue the ditrakion .

STANDARDIZATION

® Sulphunc Acid soluton can be standardized USI'nS standard sodium catbonate
solukion .

® for this first we hove o prepare 01N Naaos soluhion by dissaluing. 5-3
sodium Gabonate N 1 Lite wates.

® Standardization Is based on ﬁllowm} punaple -

HaS0y + Na.(03 —> Naq,SOy t+ H0 + @0

Sulphuric Sodium Sodium  Waker  (arbon
Acid (arbonate Sulphate Diaxicle




Procedure

® Take 10m! 0N HeS0u in flagk.

® Add 04 N Na.s In burette.

® Add 2-3 drops of Methyl Oronge indicalos. — 01N Na.0s

® TJitmle the HaSOu with Na, s untl +he red
@lour changes to orange or yellow thot indicates
the end point of the titration.

® (alulotions are perfomed using. given fomulq

O-1N HaS04
NiVi = NaVa )
Methyl Omnﬂe

Here o Ny

Normoli}q of HaSO0y

o Vi = Volume of HaSOu
o Ng = NOlanlil'y of Na.@s
o Vo = Volume of Na.@:




| Potassium PeRnANGANA'rg_I

Chemical Formula = kMn0q
Molecular Weight : 1S€glmo|

PRePARATION OF 0-1 N kMnOy

® Toke about 100 ml distled woter in a clean and dned volumehic flogk
of {000 m| @pacity.

® Dissolve 3-1¢ -3-2 gqram potassium permonganate nto it .

® Now make up the soluion to 1000 ml with distilled water.

® Hent the soluion on waler bath fos 1 hour.

® Allow the soluon to stand for 2 days and fitter Hhrough glass wool .
® Shandordize the soludion In the {%Ilam'n% mannes .

STANDARDIZATION

o Potacsium pemonqanate soluion cn be standardized using, standard
oxalic acd solubion .

® For +his, first we have o prepare 01N standard solubon of xalic acd
by dissolving, 63 gram into 1 Litre watev.
Stondardizohion s based on Following, reaction

2kMnOy + 5 HaC20u + 3HiSO4 —*= KkeSOu + 2MnSOu t 8HaO t 0@,

Potassium Oxalic  Sulphunc Potassium  Moanganese oter Crbon
Pelmmgano,k Acd Acid Sulphote  Sulphate Dioxide




Procedure

® Toke 04 N potassium permanqanate i burete.

® Add 20 ml 04 N oxalic acid into the flosk. > 01N kMnOy

® Now add 5 ml conentrated Hasou nto it €
swil the ontent wam the mixture at %°C.

® Tirate the wam solubion againd kMaou unkl the
pink colour appenrs, (that refained for atieagt 30
seconds, ) that indicotes the. end point .

® (olclation s based on R\llowinﬂ_ formulg - Oxalic Add

Sulphunc Aciel

Nivy = N!Va.

Here o N1 = Normulih, of kMnOy

e Vi = Volume of kMnOy
e N2 = Nomality of Owlic Acid
oVo = Volume of Oxalic Acid




T

® Erors are simply defined as "Mistake’

® In Phamaceuticol Anal%gis the difference between True | Standard Volue.
and Observed volue Is known az Ewor.

® lage emorg (on hawe fenoug Congequences .

® A Palient may underqo expensive and even dongerous, medical treatment
based on incorrect laboratory fesult beause of an anolytical eror.

ErrROR = STANDARD VAWE — OBseruep VAWE

STANDARD VALUE = OBSERVED VALWUE
% ERROR = X 100

STANDARD VALUE

Sources OF ERRORS

There can be variouz goures Of ermora 0s follows,
® Emor By Analg&i'
® Emor Pue To Equipments
® Emor Dun'n% Sample Preparation
e Expenmental Emor
® Error 1n Method Selection.




Emor By Analyst

Bmor May ocaur by the analyst if he is not well qualified / experienced.
or ham’ng some personal Inability 1-e-, (olour Blindness .

Emor Due To Equipments

Error Moy occuf if the equipments used in the analyais is defective or
they are ot propery clibroted .

Emor Dun‘ne Sample Preparalion

Emor moy ocur during, sampling if proper sampling. techniquez not
followed or using wong coneentration of solution.

Expetimen’ral Eror

Eror may ocaur i suitable laboralory envionment and favourable
condiions, Is not auailable for particular experiment.,

Emor in Method Selechon

Eror may ocur If the analyst performing. expeniment select wrong
method or not followed the proper steps” of procedwe .




TypEs OF ERRORS

Emors are basiclly divided into two calegories
® Detemminate or Systemalic Emor
® Indeteminale or Rondom Ermor

@ DETERMINATE ERRORS

® Determinate Emors are also known as Systemic Erors.

® These types of emora generally ocurs, due to the foult in analyticel proedure
or in the instruments.

e (ause or soures of these emors are generally known to the analyst and
@n be avoided by preplanning and cefid working.

Types OF Determinate Ermors,
Determinote Emors can be further subdivided into %Ilown‘n% sub types .
® Personal Emorg,

® Instumental Emors
® Reagent Errors
® Addiive Enorg
® Error in Method

Personal Ermors

o These emor occurs by the persons who are handling and pen‘brma'%
the anolyais .

® These ermors arise due fo personal mistakes or Celessness of analyst
or due to Inability of individual I-e- Colour blindness .




TInstrumental Errorg

* These emor ocurs due o defect in the equipment or use of unalibrted
Qlasswares , apparatuz or instruments.

Reuqm’r Errors

° These ermors depends on the quality of individuol reagent .
® Many reagents and compoundz are not present in pure form 4 cntin jmpurities

Addihve Emors

® Sometimes ermors are nehant throughout the analysis and independent
of amount of sample.
® Example . 104, 904, 304 (04 ml of emor jndependent of amount )

Ewor In Method

o These type of emors Caused due fo selection of wrong or lmpmpa
method .

@ INDETERMINATE ERRORS
e Tndeteminate emorz are also known as Random Emors .
® Grenerolly cause of mndom eror is not known , An(ll%d' has no @nil
over it
® These ero annot be eliminoted even affer usu‘ng_ hl'gh qualih/ feagents,

and apparotus.




MEeTHODS OF MiNiMIZING ERRORS
Emors can be minimized by {bllown‘ng methodg, Guen below :
* (alibration OF Apparatyg

® Independent Method OF Analﬁgis
° Runm‘ng a Blank Determination

° Runm‘ng a Control Determinahion
o Runm'ng a Parillel Detemination

Calibrokion OF Apparatus
By calibralting ol instruments ( weights, Flask , Burettes, Pipettes) and
applying  appropriote @medions, ewors N be minimized to  very

much extent .

Independen% Method Of Anait#e,is
Tn his , we perfom the analysis for a particslar aubstance by two
or more different methode and Gmpare the resulls

Running A Blank Determination

By caying out @ separce: delerminalion without sample under exactly
same nditions, 0s for acdual anlysis | we an find out emor occured

due fo presene of impuities in the reagents.




Running A Control Determination

In this, we use standard substanes and perform the analysis in the
{dentical condiions and @mpare it with nomal / acual analy’s .

Running A Porllel Determinalion

In this, we basiclly perfom the anolysis for the particlar anolyte
more than two or three times so thot we @n get more acurote
esults .




I Accuracy |

® Accuraey is defined as closeness of measwrment to the true value.
® Acauracq refers to Comectness of meagurment .
. Acqumq, IS |‘nuersell{ proporh‘onal +0 emor | ht‘gher the aauracy lower the error.

rPneusnou ]

Precision {s defined as closeness OF multiple | several Obseruationg o
one ancthey.
Tt cn also be defined as repeatability of reproducibility of measuments.

Acauracy Without Precision Precision Without Acaray

© @

Accwrney € Preasion No Acuraey No Precis) p ¥

AAAAAAAA




SIGNIFICANT FIGURES

® Significant Figures ate the number of digits in a volu that defines
the degree of aauracy of valve .

® There afe cetain rues thot helps to (dentify the number of significont
hiqures in a volue as follows

Rule No-9

All non- zero digits are significant

example @ 2133 (4 significant figures )
® 4-uc (3 significant figures )
* 552 (3 signifiont figures )

Rule No 2

All zeroes between two non zero/ fwo signifiant ﬁ‘aures are significont figures
example ® 4:03 (3 significant figures )

o q-00y (4 sfgniﬁ'(nnt ﬁ'gures,)

e 506 (3 significant figues )

Rule No 3

Ending zewes are significont only i they appear after decimal .
_example. ® 000 ( 4 sisniﬁ'conl figues )

® 2460 (4 significont ﬁ{‘?ures )

* 9350 (3 signifiont fgures)




Rule No- 4

Intal zerves are alwaya. |h5\'3niﬁ'mnf.

_xample ® 0-0042 (2 significont figures )
® 0103y (k4 signifiant hgues )
e oor (1 significant ﬁ'ﬂures )

Rute No 5

Power of 10/ order of magnﬂude Is hever a‘gniﬁtnnh
_example ® 2.4 x 0¢ ( 2 signifiont Hgwes )

® 3ug X 0* (3 significant ﬁgures)

® 48 x 108 ( 2 su‘sniﬂ‘mnt ﬁgures)

Rule No 6

Constant  numbers have Infinite signiﬁ'cunt ﬁ'gures :
_example_® TR (oo signifiant figures)
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