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e Under license

Problem less

* Generic (have the S;\iactive iIngredients

as brand).

search abou&@@ﬂtable Formulation

@@O - Suitable analytical method
O
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‘%ote Liste
* PDR
* Vidal

* BNF (Britsh National |

« Handbook of pha

Manufacturmé)@




Analytic method development, validati
elements of any pharmaceutical deve
It Is very important for : %

Qualitative & que assay of API
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* Pharmacopelas subst
(Aspirin,Adrenalin,metron ae )

. Non-pharmagg@las substance

(Iansoprﬁ@?}%, silodosin ....... )
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Search the internet:
 PubMed
 Science Direct @

* Google Scho@@
SN\ ©

ahalytical method (in house)
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* Volumetric assay @
- acid base (aqueous &non) titra{ioﬁl

- Redox titration

- precipitate titration
- Complexometric titration
- others

‘
* Spectrophotom @say |
Spec 3@@
- VIS
@%&@tographic assay=——
C ,GC,HPLC

] o.i - | 2 ;
i
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“M Dy Paracetamol
; : 4;
MNHAC
HCy
CaHg MO, 151_>@

CHARACTERS

Avwhite, crystalline powder, sparingly soluble inwater, freely saluble in aleohol, very slightly soluble in ether and in methylene chloride.

IDEMTIFICATION

Frret identiestion A, ©

Second identiftcation: A, 5, 0 E

A Melting point (2.2 14) 168°C to 172°C.

B. Dissalve 50 my in methane & and dilute to 100.0 ml with the same solvent. To 1.0 ml of the solution add 0.5 ml of & M Spdrechionc acio and dilute ta 1000 ml w
mathanm A Protect the solution from bright light and immediately measure the absorbance (2.2.25) at the absaorption maximum at 249 nm. The specific absarbance
maximum is 860 to 950,

C. Examine by infrared absarption spectraphotometry (2.2.24), comparing with the spectrum obtained with garacetamo, CFS Examine the substances prepared as

D. To 0.1 gadd 1 ml of Apgrachione acia &, heat ta boiling for 3 min, add 10 ml of wate: ' and cool. Mo precipitate is formed. Add 0.05 ml of 2016 potassivm
acframata. Avialet colour develops which does not change to red.

E. It gives the reaction of acetyl (23 /). Heat aver a naked flame. Prof.J.Al-Zehouri
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Paracetamol RS258 Instrument: Dispersive Phase: Potassium Bromide Disc
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ASSAY

Dissolve 0.300 g in a mixture of 10 ml of wa
ml of dilute sulphuric acid R. Boil under
condenser for 1 h, cool and dilute tcg@%& with water

R. To 20.0 ml of the solution add 4 of water R, 40 g
of ice, 15 ml of dilute hydrochloric¢ acid R and 0.1 ml of
ferroin R. Titrate with 0.1 M %;7 sulphate until a
greenish-yellow colour | ned. Carry out a blank

titration. @

1 ml of 0. ‘r* m sulphate is equivalent to 7.56 mg
of C8H9 0@

@ e

o
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Acetaminophen +Caffeine Tablet

Assay—

Mobie phase— Prepare a suitable mixture of water, methanol, and glacial acetic acid (6Y:28:3). Make

adjustments If necessary (see Systern Swiabity under Chromatograohy {g21) ].

Infernal standard solfion— Prepare a solution of benzoic acid in methanal containing about & mg per mL.
Solvent mixture— Frepare a mixture of methanol and glacial acetic acid (95:5).

Standard stock soiufion— Dissolve accurately weighed guantities of USH Acetaminophen RS and USH
Caffeine RS in Solvent mixture to obtain a solution having known concentrations of about 0.25 mg of USH
Acetaminophen RS permbL and 0254 mg of USF Caffeine A5 per mL, J being the ratio of the labeled
amount, in mg, of caffeine to the [aheled amount, in mg, of acetaminophen per Tahlet.

Standard preparation— Transfer 20.0 mL of Sfandard stock solufion and 3.0 mL of infernal standard
solufionto a 50-mL volumetric flask, dilute with Solvent mixture to volume, and mix. This solution contains
about 0.1 mg of USF Acetaminophen A5 and 010 mg of USSP Caffeine 55 per mlL.

Assay preparation— YWeigh and finely powder not fewer than 20 Acetaminophen and Caffeine Tablets,
Transfer an accurately weighed guantity of the well-mixed powder, equivalent to about 250 mg of
acetaminophen, to a 100-mL volumetric flask. Add about 75 mL of Sofvent mixiure, and shake by
(\/
o@\ﬁ
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Qualitative
analysis

Volumetri ental

analy5|®@ Q§> analysis analysis

separation methods
% Q (Chromatography)
3
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Volumetric Analysis
Acid-Base-Titration Redox-Titration  Precipitate Titration Complex titration Diazometric titragion Mercurimetric Titration
*Aqueous *Permanganometry *Volhard method *EDTA-Titration *Aromatic primary amine  *Sulphynyl Compounds
*Non Aqueous *Dichromatometry (Halogen) (Metals) f
*Jodometry
*Cerimetry
_ *Bromometry
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Why ? Instrumental anaIyS|

Impossibility of assay using
Gravimetric analysis.

Very low senS|t|V|ty @
Simultaneous W
Huge Num& nalysis

Analysis
yanalysis

M’[FIC and
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- Spectrophotometric methods

* UV-Vis

*Fluorescence Spectroscopy
*IR

*MS

* NMR (H,C)

*AAS

* AES = Flame Photometry
* X-ray Spectrometry

Instrumental Analysis

Chromatographic methods |

*TLC ,PC
*HPTLC

* GC (GSC, GLC)

* HPLC ,LSC,LLC

* Jon-ExchangeChromato.

* Gel Chromatography

Electrochemical methods Immunoassay methods

* Voltametry (Polarography)  *RIA

* Amperometry *EIA

* Conductometry * Fluorescencelmmuno
* Coulonmetry assay

* Electrogravimetry * PCR

Prof. J .Al- Zehourl
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Separation methods

» Liquid =Liquid Extracti
1
e TLC @@

GC

@@
*HPLC
EP 3@@@
e

8
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Sep ar ethods
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Filtration
Evaporation
Distillation
Extraction

adsorption

Q @ I
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Chemical Separations. =

ey (el s jill g pdasill (G31 Hdal (3 ydath ]
Aadiay (1S5 g Ll S gila g ST as s Ladl g yadail) W
Sl Jila LAt e

Distillation Liquid Chromatography
Solvent Extraction Affinity Chromatograhy
Chromatographic Theory Field Flow Fractionation
Gas Chromatography Supercritical Fluid
Packed and Chromatography
Capillary Column Electrophoresis
Multidimensional GC Hyphenated Methods
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Separation methods

» Classical methods ( lig.- lig
« Chromatographic method

@@

Ty

* Hyphenated method
- E ectrophoresds
* Spectrosc u‘ hods(MS)
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Liquid-Liquid Extraction = SoIV\%-

Extraction = Partitioning
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Wlel Wlel (o
organic solvent waler-soluble
soluble compounds COMmpounds
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Organic Sol\ﬁ@gx Acld-base

Extract@ Extraction
@@ Prof.J.Al-Zehouri



Organic Solvent extracti @&@@

die (slalb z 53 ) g ae Jaa e @

Diethyl ether , ethyl acetate ene
,methylene chloride, h@r orm ..

- Distribution coeﬁ@@or Partition
coefficient

- The efﬁme% of I|q lig- extraction depends
on th ution coefficent of the desiert

n f nd between the two solvents.

@ Prof.J.Al-Zehouri



If there are 30 particles rigure 1

B 4

of compound , these are
distributed between equal  1oomisowent2 ==/ 20patices 2 (=K)

3 0 faricles

volumes of solvent; and solve 1oomL soivert 1 10 particles

I
N\ 2%
(2) I.f there are 300 Figure 2 300 particis
particles of compound , the _
same distribution ratio is ~ 10tmbeehent2 i 7 200pateks - _ 5y
100mL solvent1 100 particles

observed in solvents 1 and 2

(3) When you double

volume Of SOIV@NT 300 particles

ﬂ'\lT of SOIVe 100 mll, of 200mL solventz 240partices /200mL .. (_ K)
o) ven‘rl), o bt particles 100mL solvernt 1 G0particles /' 100mL -
of com stribute as x

S | 200
2 = > X =240

OE) ‘@ 300 - x
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Choice of solvent

Factors to be considered: @
« Selectivity

@
« Distribution coefficient @

* Insolubility of solvent
. Recoverability of solute frof ofvent

* [nterfacial tens

« Chemical react

« Cost

* Vis pour pressure
ility, toxicity

@ Prof.J.Al-Zehouri






Acid-base Extraction 0)

R-COOH e Qﬁ-ﬂsﬁjﬁ

%s\: JUia

X Jaie e
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SRS
%E is a mixture of benzoic acid and p-chloreaniline, dissolved in
dichloromethane.

C 2
2 Chioroaniline Benzoic add 'l ?
o
EI—@—M Hs O)\m /—\
an amine a caboxylic add '

- 5N
You want to separate m—@—mH / LL

these two compounds.

: / // \\
at will you do?
What will you do: glﬂ? mty
Hz 504 HCI
Il,n’,l

=) w{%ﬁ
"/
o
O)LBH /
CH2Cl2
You may use an aqueous solution of \\
either 5% HCI, to extract the amine as u Q
a salt form and benzoic acid has

remained in the organic layer
s Prof:J.Al-Zehouri
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S\“% )
SZrfering solubility properties. The four classes are:1.Amines (organic

base)2.Carboxylic acids (stronger acid than phenol)3.Phenols (weak

acid)4.Neutral compounds.

p-Chlcooariiion pim). | S0 4 R

. dil. HC H
ﬂ—@—NHE —a N, cr

Berzoic acid n;stmgg ackl)

1] exiraci Y
g O walh cil. 0 1
g OH
<aulnilenis
Phenol (weak acid)

o H

@ o H@ﬂ
Naphthalene (neutral) kyer

<e v E

layer

Prof.J.Al-Zehouri
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£_Mfter the separation of the mixture of four components, we will
have four solutions: each solution contains one component.

Salt of
Amine

dissolved in
dil. HCI (ag)

9

Salt of
carboxylic acid

dissolved in
dil. NaHC O3 (ag)

Y
4 ™
Cr
e
N /
Salt of MNeutral compound
phenal (NOT chemically
altered)
dissolved in dissolved in
dil. NaQH {aq) organic layer

Prof.J.Al-Zehouri
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Liquid —Liquid Extractl%@
.\Z@.@my\

1. Neutral Drugs @

- D, (concentration dis

& sl Jalaa &J 2 J—\SJJ‘ & sl A

(423 Jalea B
-D,, ( % &@ bution ratio)
%’% S & gl A

589"

Prof. J .Al- Zehourl



Al dljatl) day g (g guanl)

) Uigd Sl g Jall 559

s 3l @i optalal) gaa) cuils
S LDl s (g guianl)
e s pablalial

Prof J. Al-Zehourli



ngmd\g_\mdbuﬁ\}u_\;\j]\bjﬂ\

(e )Lé_.amu\ﬂmuﬂﬁ wsw\ .

( CJ‘“Y)

(),.\,\S;\.d\ur_c\ﬁl_ﬁ 74 \8

HC|3 eJﬁJJJm‘ : h‘) e SI e
1.59 CCl,

C2 QLA-\-UY‘ J-UY\j O 88 u).\.\j\ ¢ h\j C J’.\A\ °
}_% 0.8 MIBK osiSll Jisn gyl Jiiwy 0.71

Prof.J.Al-Zehour



5 semnll el a6 a5l da g ) (s

444 32 \2\#&\ .
%

J\)A\@@L""‘S LS‘ el ade e
3@@@,&:\ Bl S ladll sle) o o

L—iM‘ ‘\_LQMDLC‘J.A o

%@@ 5 D) g 5 Jalae 225y o
©

Prof.J.Al-Zehour



S
& W%,

¢ 2Ll Msgﬁuﬁ,&uwj‘\‘

@@

@M@@&\ J;\@.Lu.muﬁjd\}d\ \A@Jckbu\j;hyy °

J\_u.cY\ (R

Prof.J.Al-Zehour



LA gt c Al g LS g ¢ 59
VS 1050 calipH J) da 2 -3

: OJ-'&J‘-.* Cra J ol padladud b ;1 Jla
CeHsOH _ A O Na*

) Ayl w@ slal) 44k
L O Ak "Jﬁfvdﬁedﬂ#‘oﬁdﬁuaiw(fw\dsu‘d@

@h@gmm\ CSady g 3yt g J 9l il J plaal) Jlag
bl Ll pH J) A a b AW plally oyl 4) gl

Prof.J.Al-Zehour



A8 0 ol pa uw .
c ALl .
OJLAM ‘MGAJ

Concentration Distributio

) ung A/ad\.aﬂs

04 @ A il
Prof.J.Al-Zehour



P ECA I

[A], ( 1/ @Y sailall qx_)@&\ax_ Al S il
[Al, &
( mmole A) /V, @1 |A), XV,

Dc =

(mmol 3@&% (mmol A), XV,
A S ) gl X ) ol = S/ e
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D 8 g 5580 4
mass distribution ratio W@
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O

@ . Akl
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(mmol A)w @\ ; z\f;:?i?.,;fz
(mmol A)o + (mmol A)w @&

( mmol A)o @ (mmol A)o
Dm = :> QOI

(mmol A)w
(mmol @EO@@

/\@ @ palls Glalaa) aa g
- Lede aausill s Dm

% (mmol A)o
@@@ (mmol A)o +

Dm Prof.J.Al-Zehour



( mmolA)o

_bm~

F =
(mmolA)o x Dm + (mmolA)o @:i\
[PLEN pLida Cilalall o) el g
@ A (mmol A)o g Al
( mmol A)o @
F = A ?/@
O3

O\
(mmolA)o SW

Dm +1 Prof.J.Al-Zehour
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Chloramphenicol

H OH

N
L
=
-

H NHEDEHEE iQS
328

Action and use

Preparati

Chlenlcol Capsules

@ramphenlcol Ear Drops

Chloramphenicol Eye Drops

@@@ Chloramphenicol Eye Ointment E

Prof.J.Al-Zehourli



QW

e duantities

50 ml of Benzene and extract with succe

of 50,50,50 and 40 ml worm water . ?]
dilute to 200 ml with water, mix weII ilter, discarding
the first 20 ml of the filtrate. Dil@l | of the filtrate to

50 ml with water and meas absorbance of The
resulting solution at the m at 278 nm .

1. What is the sampl taken ? ( Answer = 0.59)

. 1fA(1%,1cm) = and A=0.3 What is the %
f‘ﬂ' ( Answer= 101%)

3-If the%/l water/benzene What is the resulting

n % ? (Answer 99.84%)

@zﬁ 1.6 ,0.32 ,0.064)

Prof.J.Al-Zehourli
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@ .Dc =10
3 s cllay)
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Liquid —Liquid Extract%@

Y
2. Weak base (acid) Drug@

(Henderson- Hassej, h equation)

organic
phase 1
HA
11
aqueous | +
phase 2
%@@%O (il
@ _ H+ T A_ Prof. J .Al- Zehouri



Henderson- Hasselbalch equation @@

ol

Concentration of Salt

pH = pKa + log

Concentration of acid

9 [nonprotonated species]
}% +18g A/HA ( acid) oH = pKa + log
‘ QKa + log B/BH" ( base) [ protonated species]

@ Prof J. Al-Zehouri




I-Preparing Buﬁers

In principle , a buffer solutlo

desired pH can be prepar comblnlng

calculated quantities o able
conjugate aC|d/b o .

Prof J. Al-Zehourli



Buffer preparation @
@W

Example :
What is The percentage c;&%gch acetic

acld and sodium aceta ; h needed to
‘@ ith pH = 5

Prof J. Al-Zehourli



Pharmaceutical Applicat] @@

The pK, for Pilocarpin in opht ‘ rops
solution = 7.15. ’Iﬁ

What Is the percentage of base at
pH=7.4 ( pH of ey

C11H16N O @@ —— CyH;gN,O,H* + OH-

Actlo Chollnerglc

Q@@ (UJ,J\LM&\&)\ LS Ll

Prof J. Al-Zehourli



,."?“" X Pharmaceutical applicati{;\ff
~« An acidic drug with pKa =2 is placicils@@
solution that has a pH of 3. @@

What Is the ratio of Ionize n\% nized
drug ?

&
Answer 1/10 @@

Prof J. Al-Zehourli
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Sar

« At what pH will the concentration of a
compound with pKa of 8.4 be '

greater In its basic form tharxi

form ? @
()
@@

Answer 10.4 @

% @
Prof J. Al-Zehourli



Solution :

acidic form basic form @W@

RCOOH - "RCOOr @@

% .

If the concentration in the basic @w IS 100 times
greater than concentrati the acidic from the

Henderson- Haselbal ation becomes :

00
pH = pKa +3&

«~ HA (RCOOH)

p@log 100/1 = 8.4 + log 102
0.4
@

Prof J. Al-Zehourli



2z Uﬂ table for different solutions

1

solution pH
Strong acid -log C
Strong Base 14 +log C
Weak acid LapKa - 44 logC
Weak base 7+ 12 pKa + 14 logC

Salt from strong base and strong acid

Salt from strong acid and weak bage

LapKa-t4log C

Salt from weak acid and strong bage

T+ pKa+ialog C

Salt from weak acid and weak bage

Y2 pEa + Y2 pKa

Amphotric golution

L2 pEay + 42 pKay

Buffer ( weak acid + lus salt)

pK, +1log C, /C,

Buffer ( weak bage + Iug salf)

pOH=pEb + /G,

Prof J. Al-Zehourli



Henderson-Hasselbalch equatlor =‘x<,, |

» A compound will exist pri
its acidic form If the p
solution Is Iess than
compound s p .&@

'ﬁ’ exist primarily in

|ts baS|c If the pH of the

?&Ols greater than the

ound s:: pKa.

% @
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'> ‘

arged compounds are more soluble in wate

g

acrd (RCOOH) with pKa of 5.0 an

protonated amine (RINH3+) wy. aofi10.0,
dissolved in a mixture of watel and ether, can
be separated by adjusti, ’(}‘ PH of the water

layer . For example (a y
layer is 2, the yiic acid and the amine
willl both be jn.thelr acidic forms because the
ter is less than the pKa values of

viic acid will be more soluble in the ether
ver, and the protonated amine will be #ioy@-zenour



acikdic form basic form

ROCOOH == RO 4+ H°

RNH, == RNH, + H'
v

For ost effective

\?’% ation, the pH of the

Ethef ater layer sfhould be at
least two units away from

| the pKa values of the

. water compounds being

~ Separated. Then the relative

mounts of the compounds

their acidic and basic

orms will be at least 100:1

Prof J. Al-Zehourli
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Diphenhydramine Hydrochloride

C\-‘ul

I H
'[u'-: = L HC
M
‘ o e,

Ui A @
e HzMNO HC 291 .8 @ \:

Y

Action and use s
ey

Histamine Hy-receptaor antagonist.

Preparation

Diphenhydramine Oral Saolution
<5)\/
@@ Llaall H1

da @l H2
Prof. J. Al-Zehouri
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Diphenhydramine Oral Solution

Content of diphenhydramine hydrochloride, C17H21NO,HCI Q

90.0 to 110.0% of the stated amount. @
@ + HCI +
Ether (\X\@ \
ASSAY Ej +NaOH + Ether — +H2S04

Acidify a quantity containing 0.1 g of di
hydrochloric acid, shake with three
make the aqueous solution alkali

V@}@tmme hydrochloride with 2M

tities of ether, discard the ether,
M sodium hydroxide and extract with
ntil extraction is complete. Wash the
‘ ml quantities of water, extract the combined
er-and evaporate the combined ether extracts to
due in 15 ml of 0.05M sulphuric acid VS and titrate the
sodium hydroxide VS using methy/ red solution as
of O O5M sulphuric acid VS is equivalent to 29.18 mg of

Prof. J. Al-Zehouri



1M = Y>2MH2S504

291.18 = 10000 ml H2SO4 0.05 M
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- In case required 11.6 ml NaOH 0.1M

(15-11.6) x 1 x 29. 18 x 100

=102.3 %

100 Prof.J.Al-Zehour
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