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Pharmaceutical Chemistry ]
@

) Important Topics (

- . L] .
(i) Acid-Base Titration (37%1-&R {FHIUA) )
( Definition / aftsrsn | Principle / fagia  Types / ¥R )
o Acu:l base titration is a volumetrlc ana]ytlcal method o It is based on the neutralization reaction | ' T e
used to determine the concentration or quantity of an between an acid and a base. Acidimetry / TfafEad W
acid or base b).' reacting it with a standard solution T8 ac,:id 3R base & = neutralization It involves determination
;1; alxdb;s:s:rt ‘::C::ion e R r’reac:tfcm TR e gt & .(:.f bamsmg a ﬂslandaz% acid. :
o Acid- itr —&1I 3gHYH . stan acid ¥ base IﬂiﬂJ
analytical method & frf faseit ac'glatﬂ base <t | _Acd + Base — Salt + Water | |
concentration 31¥&T AT &7 fH1ER0T 3/ known concentration | | e At the equivalence point, chemically ﬁ]kallm el h
a1t standard base 31 acid ¥ react ST a1 ST €1 equivalent quantities of acid and base &
J have reacted. It involves determination
Y ” tard Soluti ™ Indicators / R Equivalence point 7% acid 2{% base #! of acids usmgf'istandard alkali.
TR N e < ST s chemically eqmva]ent quantlt!es 9 | (standard alkali & acid @1 #r)
_ || Indicators are used to detect 94l &%E react & TH Bl X
S the end point of the titration. | ———— —
e Hydrochloric acid (HC1) Indicators titration% end point | | Pharmaceutical A phcanons | = Use the blue
o Sulphuric acid (H;S05) | FlgaR & Ry I R b || RS 3qa’|l:1 Il 10 _ ::I%p::ﬁi; to
o Sodium hydroxide (NaOH) | ECmioles | 5 Acid-base titration is used for the assay of: | | pH ‘: ¥ Faquielonce Univm;}p'
o Potassium hydroxide (KOH) P 3;‘“ I » Acidic pharmaceutical substances ‘ 4 i cator
Y | » Phenolphthalein: « Mﬂh}r"ﬂlﬂ‘#' = Basic pharmaceutical substances . z —
| & MElhyl red | % Aﬂtal_:]ds | ¥ (1] 5 1095 20 = ,dmp e
L i -+ Alkalis and pharmaceutical salts Acid added (mL)
| S S acidic T baslc drugs, antacids, | th oo i before cqivalence
alkalis 3¥ pharmaceutical salts & quantitative | | atpH 13.00. S
estimation 3f T 5T 21 | Acid / base strength -
Strong ——= Weak base —» Weak acid
I ' / Acid added mL
y
3 \ )
L]
(ii) Accuracy CEET) i ( i) NSAIDs (F-Rxtasa té-gwaiedt ),
Definition / GR¥TET | [eoresonctaccracy | | Definition / GRweT |
A he degree of cl of : 2 § AN = T 1
3 mi'i‘éﬁli’é F:allutw to u'm?u; - ;;fm?:&?ﬁ - % Recovery = e NSAIDs (Non-Steroidal Anti-Inflammatory Drugs) are drugs
Accuracy (Héiaar) Bl experimentally measured value i R i that produce analgesic, antipyretic and anti-inflammatory
truu:w 7 accepl:]d a:sue & Frasean & o EI:W 3 S recovered mw x 100 effects without having a steroidal structure. - .
+ In pharmaceutic ysis. accuracy indicates how correctly o NSAIDs (Non-Steroidal Anti-Inflammatory Drugs) 9 drugs
ﬁfﬁﬂﬁfﬂéﬁﬁfﬁ gﬂe;‘rsugesthemtml amountof drug | | ¢ Recovery ;eu::ir 100% generally I steroidal structure & f&T pain- re]:ewr%g fever-reducing
n indicates good accuracy. ¥l anti-inflammatory effects 3= Sl 8l
o e S0 e o vt || PO eenanda|| | | S I -
X Rl W e e e &1 | ol ot accuracy @ ek 31 [ Mechanism of Actmn / formn-fafer .
o et || * Y NSADS 0t e s cbone €00
A &1 foe
If the actual concentration of adrug is 100 mg and \:i':::?an b er it b | from arachidoni:, acid.
nggha&a;iilﬁarla::suhm%.ﬂ mg, the result is considered : ?ﬁfﬁ;f;ﬁi"fifﬂmmm — 3ifererter NSAIDs cyclooxygenase (COX) enzyme &Y inhibit
P drin sl o Bt b & At Al st Wil | @l &, AT arachidonic acid & prostaglandins @1 synthesis
i € 9 ¥ e + Addition of known analyte to sample. CiL| ﬁ STl gl
al.wlym 1998 mg T E’ﬁﬂ &, t result 3t Accuracy 1 evaluation recovery study, | D z 5 3
highly accurate #Fl ST reference method & comparison 71 | I { Arachidonic acid — COX inhibition — | Prostaglandins
sample 3 known quantity add & Ty — l Pain + J' Fever + l Inflammation
—_———— “ \_masak |\ -—_ -
Classification of N SAIDs T Fiferor -
= f AIDsA(N e T L — = " Therapeutic Uses / ffdeefa 3w
| Salicylic Acid Derivatives | (9 Propionic Acid Derivatives (3 ) Acetic Acid Derivatives 1 ’
Hfafafers ofie 3RaRkew ‘ iR vie St ufafes vl SRAfag NSAIDs are commonly used for:
Examples / 381670 Examples / 3501 Examples / JgT&¥01: o Pain /e
» Aspirin » Sodium salicylate | |+ Ibuprofen = Naproxen « Ketoprofen | * Diclofenac « Indomethacin « Ketorolac o Fever /@R
Aspirin irreversibly inhibits COX. |+ Good analgesi-:&anti-inﬂammamry. Inhibit prostaglandin synthesis. o Arthritis / 3mRERa
— e p O G 1 s I\.f!us::ulusl(e;ltf\zél‘T ié'glamma(ionf
@ Oxicams / Jfedidm @ Fenamates / SeiagH Ve LUA== Inhibitors nimtei ug wie o
- Yz COX-2 3t feed o Dysmenorrhea / Wi &nf &7 g8
Ex;meleS / 3;!5’ 35 E";:';ﬂ:;ii aafid'ﬁ"j;m]ofmmm EHmEPlES [ e . o Dental and postoperative pain /
+ Piroxicam = Meloxicam X .1 + Celecoxib + Etoricoxil
2fd Ud surgery & aT &1 35
Related to enolic acid derivatives. Derivatives of anthranilic acid. Selective inhibition of COX-2. s
L .
| S| EE———
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lycemic Agents
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( Introduction / qR=rg

-
4

in the treatment of diabetes mellitus.

diabetes mellitus & treatment ® IUGNT & T F1

@ Hypoglycemic agents are drugs used to lower the blood glucose level and are mainly employed

Hypoglycemic agents ( E"Eﬁﬂ'lﬁlgﬂﬁ’l'% 'E{@faﬂ) a drugs £ S blood glucose level ! HH FA ¢ 3R q& ¥4 q

@ In Pharmaceutical Chemistry, these agents are classified according to their chemical class and mechanism of action.
Pharmaceutical Chemistry & 21 drugs @ classification 35kl chemical class @IT mechanism of action & YR W fFaT Sirar 2

Classification of Hypoglycemic Agents
(FruraTsaftE Qﬁw &1 Faffeneon)

~

Insulin and Insulin Analogues i Sulfonylureas N
(Fgfer wd Sgfer gamiE) , (FemHTsEgRATs)
@ Insulin lowers blood glucose by increasing glucose uptake @ These are oral hypoglycemic agents that stimulate the
into tissues and decreasing glucose production by the liver. pancreatic -cells to release insulin.
@ Insulin tissues & glucose uptake ai@ret a2 liver # glucose @ 3 oral hypoglycemic drugs pancreatic 3-cells @T stimulate
production %5 & blood glucose P HH BT 8l insulin secretion sgrdt 21 -
———— . H t
" Examples / 3aTeeor: Use / 3wai: Examples / 3Teur: e /
= Mainly used in Type 1 ol - -
« Regular insulin  » Insulin lispro Sabatts mellliEandi b md » Tolbutamide =« Chlorpropamide | | They contain the
* Insulin aspart * Insulin glargine cases of Type 2 diabetes. » Glibenclamide e« Glipizide sulfenylurea group.
77 ¥4 8 Type 1 a1 8 » Glimepiride g4 sulfonylurea group
L _ Type 2 diabetes cases H| | | | orar s 8
- =t % .
Biguanides ) Meglitinides '
(feryargE=) . ( )
@ Biguanides reduce hepatlc glucose production and improve @ These drugs stimulate rapid and short-duration insulin
insulin sensitivity. secretion.
@ Biguanides liver # glucose production I &9 =dl & a1 @ ¥ drugs rapid @21 short-duration insulin secretion &l
insulin sensitivity aerdt gl stimulate &t | T
—— | I Jse / IuET:
Examplef A4 H Chemical feature / ‘ Examples / 3SE0T: They are mainly useful in
+ Metformin yramEe favear: Rephgliile 4 Natectmide mmo g postprandial
Metformin is the most commonl, iguanid ie : E Ly
l used drug of this class. 1 - wm?ms a‘b i e.malety, Sl HET IYANT meal & 1€
Metformin 84 class &t Tad 4 biguanide moiety 'rTa' blood glucose T control
g _ commonly used drug & g Sufeer gl 3 & H fok ST &)
( Thiazolidinediones Y/ Alpha-Glucosidase Inhibitors )
(maTsTiferdFsr=) (remr-reiitSs sfefaeH) -
@ These drugs improve insulin sensitivity in peripheral tissues. ® Z;fjhggg? e‘ie}fgnﬂig:ﬁfggmand absorption of
e 3 drugs peripheral tissues # insulin sensitivity &I @grdl &1 ¥ drugs intestine ¥ carbohydrates =t digestion 3l
. ST ; absorption @ delay &t &1 T,
emical feature / (" Effect / wuma:
» Pioglitazone The : s : * Acarbose « Migli in blood glucose after meals.
s y contain a thiazolidinedione ring. :
* Rosiglitazone g thiazolidinedione ring * Noglitoss il b
blood glucose # gfg
L Sufeyd et & &4 &l gl
. 7 J
7 =T ™ =
DPP-4 Inhibitors SGLT-2 Inhibitors
| (DPP-4 sffeed) _ (SGLT-2 gfgfaed) i s
© These drugs increase incretin hormone activity and enhance © These drugs inhibit renal glucose reabsorption and increase
lucose-dependent insulin secretion. lucose excretion through urine.
g drugs incretin hormones %V activity &g glucose-dependent o drugs kidney ¥ glucose reabsorption ! inhibit %¥& urine
insulin secretion & @erd & B & Areay A glucose excretion agrdt &
Examples / 3gTgor: ~ Examples / 3gmg0r:
| Sitagliptin  « Vildagliptin « Linagliptin L + Dapagliflozin ~ + Empagliflozin « Canagliflozin
T 2 Ve i
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Diuretic Dr

. Definition, Classification & Frusemide

ugs

AT 0T

Frusemide Y

g

(' Definition / 9R¥TeT )

>

@ Diuretics are drugs that increase the formation and excretion of urine by promoting Frusemide
the removal of water and electrolytes, especially sodium ions, from the body. (W)
@ Diuretics (SRRT) & drugs &5 R & water Tt electrolytes, e §9 & sodium ions, | / I : 2
: ’ "|( Introd uf= )
& excretion 3! &gTER urine formation 3R urine output ! Fgrdt 2| @ Uaroguetion’y J
) y ® Frusemide, also known as Furosemide, is tent
© They are commonly used in conditions such as edema, hypertension, heart failure loop diuretic ;r high-ceilinggliuretic. M
and certain renal disorders. Frusemide (Furosemide) U@ potent loop diuretic
1T 3UART & 9§ edema, hypertension, heart failure @21 0 renal disorders ¥ a1 w1 £1 A high-ceiling diuretic g
=l @ [t is chemically a sulfonamide derivative and is
= = = = widely used in edema and hypertension.
Classification of Diuretic Drugs Chemically @& T sulfonamide derivative § qon
edema 3k hypertension ¥ @e wq & Iuaiy fean
SRERIE®H g7 &1 arffesvor | s
~ il T Chemical Structure of Frusemide
1 Carbonic Anhydrase 2 Thiazide and Thiazide-like| {*ry ) Loop or High-Ceiling F ide B TGS d
Inhibitors Diuretics .. | K2/ Diuretics oA na " il
il e R || o A TS| |t ||| " Chemical Name
- =3 : LOOH TS
@ Examples /3gEeL: @ Examples / 3578301 ® Examples / &1 o YT )
+ Acetazolamide > Hydrochlorothiazide s rusenice Stumesmiceh L1 g-gjll::i?omlamﬁi?;jlic acid
- Methazolamide e Chiorothiazide g SO,NH it
» Chlorthalidone » Torsemide I Le q
+ Indapamide + Ethacrynic acid | NH S 4-Chloro-2-|(furan-2-ylmethyl)
e Effect / yvr: : amino]-5-sulfamoylbenzoic acid
Increase excretion of P ;  MechelEE B { / 8
. y tensi d mi Inhibit Na*K*2CF cotransporter e
bicarbonate, sodium and water. Em ;r;.:;ﬂ Endani -3 i producing marked diuresis, Chemical Strrmula Molecular Weight
Bicarbonate, sodium &1 Hypertension 4t mild to Na*-K*-2CI" cotransporter @t Mifds FA L L
i . inhibit | =
water @ excretion SgaT 2 | L moderate edemma ® I 81 @e]s 15??15’.% marked Ci2HyjCIN,OsS 330.714 gf_moI__J
L A P Ly il - - .
. - Y Physical Properties of Frusemide i
Potassium-Sparing Diuretics '{[1 Frusemide & +itfdes o1 g
grefir-wufaT srrRfad (1 Appearance / wu ‘
o These drugs increase sodium and water White or lmest WIS SRS Dowder:
excretion while reducing potassium loss. 21::? s U SRS pow dert
. . 3 r
4 sodium T water :ﬁ'—[ excretion %ilﬁ, dt € @ Generally odourless or nearly odourless.
AifeT potassium loss &I &4 i €| amE: odourless IT M odourless|
A. Aldosterone Antagonists B. Sodium Charmel Blockers _ 3“ Solubility / faetaan
e Spironolactone o Amiloride 2/ Tk orvery siightly soluble in Water:
« Eplerenone » Triamterene s Soluble in certain organic solvents.
_. U acidi;;;b;xyl group alk.'%line medium %
—— = —= solubility HETIT I &
| Osmotic Diuretics
5 ) sifeifes sreRfea J |[|@) Mctins Behvious | RevmmeR
t: S 5 / Decompose? on strong healiqg.rather than sharp melting.
@ These are pharmacologically inert substances that Strong heating W decomposition fa Fad 8|
increase the osmotic pressure of tubular fluid and . Acidic Nature / srefta wepfiy
reduce water reab_sarptlc.ln. @) Shows acidic properties due to carboxylic acid group.
ﬂ pha.rmacolog:cally inert substances g S tubular fluid Carboxylic acid group #r afdfd & acidic nature weféfa
&l osmotic pressure SEIEHT water reabsorption &I & BT & &l gl
o Examples / IETER0L: @ Crystalline Nature / ﬁ?ﬁzﬂnﬁﬁ?
b . L Present in crystalline form and may exhibit polymorphism.
L * Munkot vkt * Wty Frusemide 4 g crystalline form & T SaT & @41 polymorphism
& Hebdl 51
\ N\ et =)




e Antianginal drugs are medicines used for the prevention

Antianginal Drugs and Their Classification

UCIUSITSAd S99 Ud 3BT JF1Ih T

[ Introduction / afg Y [ Mechanism of Antianginal Drugs

Glgsiser 379 @i fopar-fafa

and treatment of angina pectoris, a condition characterized Antianginal drugs relieve angina mainly by: (
by chest pain due to inadequate oxygen supply to the heart muscle. | | EiUSTsTer g9 q@Aa: 7 HHR & angina B HH ! &:

o UdiusiTzael afEar 3 gard ¥ fSirest 3udiT angina pectoris & Decreasing myocardial oxygen demand
T G4 IUER F bt S #1 Angina § heart muscle 1 gafe & (heart) 3] oxygen requirement ! FH FHTII
oxygen 7 fife= & HRUT chest pain gl &1 Increasing coronary blood flow

Coronary arteries # blood flow ggFTI

® [n Pharmaceutical Chemistry, antianginal drugs are classified .

mainly according to their chemical class and mechanism of action. @ Reducing heart rate and cardiac workload
Pharmaceutical Chemistry ¥ antianginal drugs T classification Heart rate 3R cardiac workload @I %% FTI

T 3T chemical class @1 mechanism of action & 38R 9 fésar sirar &1 Dilating biood vessels
@ Blood vessels @I dilate & preload 3R afterload

J

o

L ) and oxygen consumption.

/ 3 Potassium Channel Aﬁivators r If-Channel Inhlbltors il 6 \ Late Sodium Current Inhibitors

L B FA )
-~ J
Classification of Antianginal Drugs / qﬂqmﬁa §79 @I iffepvor
Organic Nitrates and Nitrites (/ Beta-Adrenergic Blockers Calcium Cha:mel Blockers
. Ex:amples / W o Examples / Jgmevon: ° A. Dlhydropyndlnes‘
Nitroglycerin, Isosorbide dinitrate, Propranolol, Atenolol, Metoprolol, Nifedipine, Amlodipine
Isosorbide mononitrate, Amyl nitrite Bisoprolol % B Non-Dihvdromeridines:
¢ Mechanism / fiFar-fafe: l e Mechanism / fiFar-fafin: Verapa.nmlyDn?ggm
e <. By somc oot 1 || L i sen

s Block L-type calcium channels.
Reduce venous return and myocardial . ect / HHId: o Effect :

Reduce heart rate, cardiac output [ ovTE:

oxygen demand. Vasodilation and reduced workload.

|

4\

(.

L« NI
e Example / 33m@oL: o Exnmple / eTEaor: e Example / 3g=T: f
Nicorandil Ivabradine Ranolazine [
e Mechanism / fesar-fafer: o Mechanism / fsar-faf: e Mechanism / fesar-fafes:
Open potassium channels in vascular LB Cirrenln sinoatriglintde. Inhibits late inward sodium current
smooth muscle. ffect / in cardiac cells.
e Effect / v
* Effect_ / m Reduces heart rate without e Effect / yuma: :
Vasodilation. majorly affecting contractility. Improves relaxation and reduces
W J e )\ oxygendemand.
-

Important Antianginal Drugs in Pharmaceutical Chemistry
Pharmaceuncal Chemistry # Hga@yqul UelUsg—el sm

@ 1(\]1troglycerln ) @ Isosorbide Dinitrate

e Organic nitrate. e Long-acting nitrate,

e Rapid vasedilation. e Used for prevention &
e Used for acute anginal attacks;j treatment of angina.

e Non-selective beta b]ocker o Calcium channel blocker.
e Decreases cardiac workload

e Decreases heart rate &

@ Propranolol (@ Verapamil O
, oxygen demand. & improves coronary circulation.
- il |

[ Common Adverse Effects / GH1=I g4

Tricyclic antidepressmrts-

Depending on the class, antianginal drugs may produce: ** Drymouth | 18 % * Constipation / T3t

Drug class % 3aR 5 adverse effects 8l g&d &: ¢ Nausea / Weeft : . { compared with many
s o Changes in appetite / J@ ¥ ufadq newer a_“f“i"pf _m_ahmf_ )

D

[
| - | may produce more —
* Drowsiness / e o Sleep disturbances / fg 7 gfad | | anticholinergic effects

:




Antidepressant Drugs with Examples __ >

= RN siRmismwERd T o

~

Introduction / IR=™

e Antidepressant drugs are medicines used mainly for the treatment of depression Better
and related mood disorders. They act on chemical neurotransmitters in the brain, \ Mood
especially serotonin, noradrenaline and dopamine. \ |

o TSN sftufirat § gary & forept Y@ 3TN depression @&t Heaifiid mood disorders
& IR # fosan stwar §| & wierss # fa9 9 ¥ serotonin, noradrenaline 3% dopamine
SI® neurotransmitters T R et ¢ |

e In Pharmaceutical Chemistry, antidepressants are commonly classified according
to their chemical structure and mechanism of action.
Pharmaceutical Chemistry # antidepressants @7 classification H&&d: 39! chemical structure
a1 mechanism of action % 3maR R féar ST 2 |

—

( Classification of Antidepressant Drugs / t&fedde afuferat 1 spffeor

Tricyclic Antidepressants (TCAs) Selective Serotonin Reuptake Serotonin-Noradrenaline Reuptake
P o M | e e Inhibitors (SSRIs) Inhibitors (SNRIs)
e : nifeea FAFH fermes sifed | TIA-ARTg o fares ghefacd
e Examples / 3gm@Ion:
; : i = e Examples / 3gTg0I: e Examples / 3gE¥oT: .
Lmlpl‘,amlp e Agnt_npty If.ne. Clomipramine, Fluoxetine, Sertraline, Paroxetine, Venlafaxine, Desvenlafaxine, 5
ortriptyline, Desipramine Citalopram, Escitalopram Duloxetine
o Mechanism / fear-fafix: e Mechanism / fisar-fafe: o Mechanism / fran-fafe:
Inhibit reuptake of noradrenaline and serotonin. Selective inhibition of SERT. \ Increase serotonin and noradrenaline
Noradrenaline 41 serotonin % reuptake 3\ inhibit %t | SERT =7 selectively inhibit Ft & | . in synaptic cleft.
Synaptic cleft f’[ serotonin T4T noradrenaline
o Uses / 39ah: | e Uses./ 39gim: H @t i gl 81 |
Depression, neuropathic pain and certain Depression, anxiety disorders e U
e 1 gl ' ses [ 3UM:
anklety_dlsorders. E . - : OCD and panic disorder. Depression, GAD and neuropathic pain. l
| Depression, neuropathic pain 4T 8 anxiety disorders Depression, anxiety disorders, OCD @41 ' Depression, generalized anxiety disorder @41
I # Iqan e Il panic disorder ¥ I981T &1 & | ngumpaamcpamnwﬁ?m
_—r‘ — S i L
s ~ . = o —
( \ Monoamine Oxidase Inhibitors (MAOIS) Atypical Antidepressants lmportant Examples / W&ol 37607 |
TSR SHfais |'5-|E| e i3 A E _l 3 = Drug Kement ‘
e Examples / 3gmgon: e Examples / 3greiom: ‘
Phenel;zme . BB on, Mirtazapilll b ol Imipramine Tncycllc inhibits 5-HT & NA reuptake.
Isocarboxazid, Selegiline + Bupropion: Inhibits NA and dopamine reuptake. I_Amlmptyi ine| Tricyelic, used in depression & pain.
Mechanism / firm-fafe: i 3 Rt
EF ; mg R + Mirtazapine: Blocks presynaptic receptors. Fluoxetine SSRI, increases serotonin activity.
Inhibit MAO enzyme. _ : ,
i < el 2 | ; ¢ Trazodone: Blocks serotonin receptors & | = -
L Monoamine oxidase @i inhibit &% &1 !_ inhibits reuptake. | || Venlafaxine SNRI, inhibits 5-HT & NA muptal«:.J
e — == = = =< L . -—]
—_—— = = == —
General Mechanism of Antidepressants 1

Gifetdien & amra fhanr-fafy . — ==

e Most antidepressant drugs increase the auanlabﬂlty _ Inhibition of [ osed fnwineniat
of one or more monoamine neurotransmitters in the brain. —| reuptakeor || neurotransmitter (>
drug ; in mood
fEahie antidepressant drugs brain | U a1 3w metabolism level
monoamine neurotransmitters @ availability agrt &| ;

l'\_riaj;):_' nenrotransmitters nvolved: ' Antidepressant drug — Neurotransmitter reuptake @1 metabolism ¥
+ Dopamine (DA)

Antidepressant

« Serotonin (5-HT) + Noradrenaline (NA) inhibition — Neurotransmitter level % q‘% — Mood & TR

LS = : )

F N
Common Adverse Effects / M gHHE - em 2
; == —= — —— Tricyclic antidepressants |
D th @ o oy
Depending on the class, antidepressants may produce: | D?G\Ts(;:es:;k ¥ ¢ Constipation / = W :;i?:ﬁ:laii::;i?:f;:cts 9
Drug class & 38R fA=1 adverse effects & ¥ed & o Nausi | St o Sleep disturbances / g # R compared with many

1 e Changes in appetite / @ % ufiad™ | newer antidepressants.
Dizziness / 9o $52 50 2ppELtE j P oy,
A= Z -— v \\’J




Gravimetric Analysis: Principle and Method
Afewfes faeavorn: fRigia v fafar

=,

" Introduction / af=g

¢ Gravimetric analysis is a method of quantitative analysis in
which the amount of an analyte is determined by measuring
the weight of a product formed in a known reaction.

Hfaifes faseivur ve aEcTs fRsevo it f&fy & ford fesedt
ﬁ%ﬁ'ﬂ(analﬂe}ﬁ%waﬂﬁﬁmﬂaﬁmaiﬂﬂ
1 A9 Ryifia far smar 21

Haafee Reewor 51 Rigia

e Based on the formation of a stable, msolubie,
pure and known compound (precipitate).

T8 R, , I U 571 atfiiep
(3rad) & R e 2

The precipitate is filtered, dried or ignited
and weighed.

A& DI BHHY @l AT Todferd (ignited)
foan Srar & iR 3T WK AT ST 1

[ Principle of Gravimetric Analysis |

r_Basic Principle / §eT fiigia

Analyte Insoluble Filtration Drying/Ignition Weighing Calculation
=3 itate = -> - -
fasdrs [ wpmm ex s WA Y& / S dlter T
( Requirements of a Good Gravimetric Precipitate | [ Method of Gravimetric Analysis
| o=t HfaAfds sradiy &t srasgman 5 _ﬂ@ﬁ@_ﬁaﬁww_aﬁ*f&fﬁr _,
e Should be insoluble in the precipitating medium. 3 ;epa;tmnof Sample Solution Properly glisscllve the sample
: in a suitable solvent.
HT&TSH qreqq § gl BT WIR0 AT oA &t dardt %q$13%m§M,
¢ Should be pure and free from impurities. -__P_re_(:lplatlon— R T =
" - Suitabie reagent o jorm precipi &
& U9 Yl § T &I Aen| rador gerEer: Ag' + CI- — AgCl
e Should be easily filterable and washable. — = r —t
. T a0 '%.q. s . =0 ow to stand for complete
11 Ud Ui m I Digestion of Precipitate crystallization and larger particles.
e Should have a definite composition and form. 3raeid &1 gRuaEd oof fibeeefietor vd a3 @il & g
fafdga e vd w9 g1 @Rl m_ i 14 )
; :I (¢ 4 Filtration Separate the precipitate from the solution.
Calculation in Gravimetric Analysis N | SEE B fae § s
‘aﬁﬁﬁa ﬁ _ Washing Df_PreCipitate -'_Ren'love adhering impurities. )
A8 B TS | e argfd @ gerd J

(e Weight of : Weight of analyte = nght of precipitate x i
Gravimetric factor ‘

PTG g s (R O

" Gravimetric factor (Maafd® T[Ti<h)

Dry at suit_aﬁtemperature or ignite )
(according to the method).

3 am W g a1 geaferd B _|

Drying or Ignition
@1 91 Usdeld

Cooling ina Desmcator Allow to cool to room temperature.

Molecular weight of analyte e & ofiae el AT aF 581 &H 2
Molecular weight of precipitate —— = =
feisy & iR ZEIA 0 Weighing Weigh the precipitate accurately.
?i'mrn JEEY P Y ¥R A1
L 34T P HIoR G J . _J
r R
Mam Types of Gravimetric Analysis i}ﬁﬂﬁm fasawor & unE geR |
Prempltatmn Graw;uetry _ Volauhzatmn Grmmetry h
« Based on the formation and weighing of an insoluble precipitate. . Based on the 1055 in weight of a volatile substance ‘
rgeefer sraey & fmfor vd e W amenRa| ‘ (measured by weighing before and after).
gefier weref & WK g1 R amenRa (qd vd e der grY)| |
= = .




PHARMACY

# Sources and Effects of Impurities
in Pharmaceutical Substances

B e wd e v

substance along with the desired drug or chemical.

———= Introduction / 9fR=a

o Impurities are unwanted chemicals or foreign substances present in a pharmaceutical
ImEuriti;%{%mfaa’f) q araifda Tarafis a1 argd uare § St sfeR@a sitwda eref & @y
|

@ In Pharmaceutical Chemistry, impurities are important because they may affect the purity,
quality, stability, safety and therapeutic effectiveness of pharmaceutical substances.

Pharmaceutical Chemistry # impurities Hgeaqui § aaife 3 ftweha yaref Fi ggar, o,
fRRar, geam aor therapeutic effectiveness &Y yHIfdd Y Hebe ¢l

S —

e
-

®

Impurities in Raw Materials

< A/ | wyfet

¢ Raw materials may already contain impurities Q ‘
which can pass into final product.

¢ F= Hel ¥ g @ W;‘l%?ﬂ & Wt & S
_final product % U§a ! &l B )
~ Impurities Due to Manufacturing Process o
formfor wfesan & Iag= arggfeat

¢ Reagents, solvents, catalysts, intermediates
or side reactions may introduce impurities.

¢ Reagents, solvents, ca intermediates =T
side reactions & Iea g w &
By-products nnd Slde Products
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o Other than desired product, unwanted products
may also be formed.

[ Deswed pru%luct o |1 379 unwanted products
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Impunnes Due to Incomplete Purification
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o If washing, filtration, crystallization, distillation etc.
are not proper, unwanted substances may remain.

o Afg purification processes @&l = iy 5, ot unwanted
substances ¥g ¥ebell %I
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@ Contamnnﬂcm from Equipment

¢ Equ:pmenl pipes containers and machines may
introduce impurities.

¢ Equipment, pes contalners 3 machines &
impurities

@ Cross—Contammat;on

o Trams of one pmduct may contaminate another
in the same area/equipment.
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Impurities from Water
Eok]
¢ Impure water may introduce calcium, magnesium,
chlorides, sulphates, heavy metals, microorganisms.
© 319[& 9! A caleium, magnesium, chloride,
sulphate, heavy metals, microorganisms 31T Hed &l

Atmospheric Contamination
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o May absorb or react with moisture, CO,, oxygen,
dust, microorganisms.

o i, w1 SrgienIEe, Siwriler, g ol gawshial
absorbm react ¥ Tl &

Decompomtmn Durmg Storage L
HEROT & SR e

* Due to heat, light, moisture, oxygen, pH changes.

o Tt, wemTet, oY, aiferder, pH afEd= @ sroeeH 81 e 81

Impuﬁti_eé from Containers and Closures
BT U Feitor & HYfaat
o Packaging materials may react or release chemicals.

o Packaging materials react &< Wea & a7 chemicals
release ¢ Ferd &
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Ajcddgnta] Substitution or Mixing
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¢ Incorrect labeling, handling errors or mixing can
introduce impurities.

& TTe7d labeling @1 handling errors ® 13t 3 waheht &1

Microbial Contamination
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¢ Bacteria, fungi or other microorganisms may contaminate \;
especially water-containing products,
¢ Bacteria, fungt R Wiﬂaﬁﬂﬂm k| water-containing

Alteration in Chemical Properties

b T b ‘ (8)

Interference with Pharmaceutical Tests _ .o
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= May give inaccurate analytical results.
¢ Ted analytical results am waa #
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@ Reduction in Drug Purity = Reduction in Therapeutic Activity il Toxicity
qan 6t e  FHt ; frftredta e # et fremeran
» Impurities decrease chemical purity. [ + May reduce active drug concentration. + Some impurities may be harmful.
* Impurities spgen @t wm awedt ¥ ! _ = Therapeutic activity & zﬁﬁl’t §| )\ * S impurities toxic & Fed Bl _
~ Adverse or A[fe?:g_tc_ﬁeachons N 7 Decrease in Stability = : _E!;m_ge_-in_iﬁysi_zﬂ Appearance _—
uferger ar yefols wfafisard fRuar ¥ ot siifers wrew & uad ﬁ
+ May cause side effects or allergies. « Accelerates degradation; reduces shelf life. + Colour, odour, precipitate, turbidity ete. ||
* Unwanted side effect effects = allergies 3'1 iﬁﬁﬁ €| ¥, ¢ Degradation &1 @t & shelf life w7 gidt & « d, vha, radr, gEenaE 3nfe 1
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 Reduction in Product Quality )
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i ¢+ pH, solubility, reactivity, melting point.
uimvﬁﬂm, iffEaeierdr, Temis § ofed
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{ May fail to meet pharmacapoeial standards. /g 1
* Pharmacopoeial standards g7 71 &) uram #
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