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duglaag un 99<i f caa dulgl wlga Raw materials (o slgall alliy Sua
123 LaS slgall Las ghuay 8ya JS b el )iy Of g (Ggliga jana (e
duwbdll Juoill dlelply oeali e damia Gog asubal @iy Ol
guisalll sLidl ciau La< «(Standard Operating Procedures (SOPs
clliag O cana LaS il Lo e j9adl yuw (o aSEL Lol Slisell 3A]
duglinall 8agally clgall griail &lSI Sjaanilly Sdadall ilgall ghaal
(8ya < o)

100 JX) duilgall &udlpoll pims

1-Efficacy, Effectiveness :wleall .1

The ability of a drug to control or cure an illness.
. dia cladill gf Gayall e 8ylaswll glgall ablils sag
Lgllaall dulleall Lhasi Ja Li¥anall Y&l b dleall Sulally eias Lia u:.i;si)
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2-Safety: :lolll/duigolall .2

The relative freedom for harmful effects to persons affected ,directly
or indirectly, by a product when prudently administered.

syn "pilsn put ol pilia JSdn" ol cual af Gill 8)lall N dyvuill A5
-giall arinll Jolisll

ostdg (daliall dicyay cuuliall aifg (,0 slgadl Jolid ..awdiyll Jolillls auadag

AiblA gi dulle dcya
3-Quality: :63gal .3

Conformance of a material or a product with pre—established
specification or standards.

[Ern Baanall yulzall gi Silaslgall ga giiall gi dalall Galg'
OF iaag (Laily aay dleall Sulally Guulg) JSS A¥asall J<ll dagall @iy

1 s @ 09 Ol Juds Vg dugllaall yulzall diillaa glgull Silaualga (Hg<i
ulzall Gallaa

plall 1a &g9all 24lg

11e93 I pllall b dagadl gillg paui (O (<ay

auuinll aygalll

Generics- name Drugs SySivoll &,9a01
Brand - name Drugs
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:Brand — name Drugs (du)lill dollell g3 cigall) ySiall cigall .1

A brand name drug is an innovator drug that holds a patent to
prevent other manufacturers from copying and is usually available
from a single source or one manufacturer.

Jans <iia clga gang cdluylaill dodell 9. slgatl] aus La g
Al Gyl lnie under patent glyiadl ¢lyl dlasll

PERIYS
Sy (e of wung juan (e T yilgia clgadl 1aa (o<a La Sale

.8..\.3;9

(aaadl dlgall yighai dulac aullSS cu ¢lig) Ty L2 (H9<u La Sale

:Generics - name Drugs (uwiall cigall .2

A generic drug is a copy of a brand - name
drug.

It's the same medicine with the same active
ingredients as the brand- name drug, but
usually made by another company at a less
expensive cost.

dauass dleall sulalls « daylal dadle (sa ¢lga a tg.u.u.n clga ga &
SSiaall clgall y2u (pa GadAT yRu (5)A1 &Sy Jui (e [2ian 9950 La dale ©

Vo i) elga)) Jam jhic) (b b Iliag

Awled)) Eux OO Kuslga (AN TING (Sl gadg) kSua)) §ol4i)) - 1
(Dogy)) pud WwoHg &c ) puds cliac) ) Augninllg
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:aylill pe Aigaill pdlg

Standards lawuiil fieing Gill pllell b o) deliall dlgall delia asi
09 Ot «lusi¥) ol dawuil (o a9y lag « dalail Regulations g yulea
$93liat) b Uapa 03dls il clgall Inliie Ll ;b Gaupe 03k il lgal
) el Jga (e ddga &l uA.Iw).; oaaly sl slgall Lm.nl..‘..‘.n.n

Aiad (s J<&y Research daall Gle il delion Lanila glguall deliun jlia'i La<
Sl Gle Tolaicl dga¥l (pe S¥Y GLAISI @ Ligygl o ducliall )il
Aadiu OIS Lae g)aa A &l Las (yaglaillg

(AL Jgaadl daadil

The changed context of drug discovdery and development

The 1900s3yiall Oyall ,a The 1800s yic gulill (yall b

synthetic sources dfia jalaa (pa natural sources drulb jalaa (e

unlimited 8agasa yié cinual Sl limited possibilities 8ugaaa ciluil<al

sources

SISyl Jub e paati Sasal dagall
prepared by companies

(aluall) alya¥ s (o pant dagadll Sil<
prepared by individuals

massive gulg gl Jla delia Jaual

scale

small Gus Glai ild cloall delia cuilS

scale

highly purified Jle J<du 8l8ia cinual
tested 6y1iiag standardized 6ilag

»eg Not purified dlaie dugudl O<i o
3).535-; d9 Not standardized &jilsa
Not tested
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worldwide Lalle Tydiiia aual lagliac)

limited agaa cllac] a3 dugadl Sl

Tight Legislative Control

administration administration
Suaie Jileaydily dlhgune .Zn.uai No ¢lgall delia e daylgin Elilian (<5 ol
. Control

Ga JSSn degade dinunal lalac Sl
mechanisms party understood

no slgadl Jac dull (e 6)<a clilia (<5 o
idea of mechanisms

&9aU1 caliuis| Ay

11919 ple Ji5 .1
. Herbal Drugs duic dagal
.Serendipitous discoveries ((ayru¥ Jia) dowalls LGS dagal
:19208 , 308 olitillillg Jliypirell 6 .2
.Vitamins and Vaccines dilalslllg Slisalisall giiiat @i
:19408 oliw)il go 3
.Antibiotics Era dugaall dlaball duda ©
19508 oliguoill b .4

.New technology diiaa diaglgi<i §yb aLisis|
.Discovery of DNA (DNA)JI &Lis|
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o
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119608 Jlitiwll 6 .5

.Breakthrough in Etiology yalpe¥l wiluul BLATSI b gugill

: 1970S oliouull 6 .6

. Rise of Biotechnology dugaall &lsill ale jgla'i
. Use of IT disaall daalsll Jilugll @ladiul

: 1980S oligilaill ;6 .7

. Commercialization of drug discovery diga¥l bLAUISI Gagaus
. Combinatorial Chemistry *dsaalgill sLas<Il jghai

:1990S Jlusiuill Un .8

.Robotics diligagyll waliis|

Automation &iai¥l

a2y logd Qpiiiw 2
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New drug Development ajaa clga pghi

:Research and development pghiillg Ciull

Before a new drug can be marketed, there are a number of lengthy
processes that must be gone through, which may be loosely
combined under the heading of research and development (R&D).

i il Algglall Slalasll (o agsnll cllia Gguall Il asan dlga Jaag Of Jui
sighailly Sad) (lgic aali Slghdll oda 2ea (jSaag Loy jgpall
-R&D Research & Development

The process take somewhere between eight and ten years to
complete for a completely new molecule.

z
*000

lail<a Sasan &y AL Slgiu yiieg Glad G Lo Luydl Silulasll oda §ysiu
caga¥ G

daganll  dulgall sulall BLAS) g paghilly Giaull dlaye  Jagd
Hida b lay)) laia dilalpfulie iy guialig (New Chemical Entity) NCE
lh@ﬁhﬂlohgﬁ'ﬁgc(hgjﬁgigﬁgmﬁaﬁmb@ﬂ&!.’i,!).‘n‘.é..a
Oa dlay jadl Ay @ Jasll il Lo dS)d Gisi pf dsalell Zi3aall 6o Jasl!
pllall lail JS 0 dejgiall Gi¥anall pasiuall Slgic

a
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: Sources of drugs clgall jalng

N

Inorganic ggac pc )raa

Arsenic gady) imercury Gyl
Lithium jagaiul )

: Plant la

Digitalis - Morphins

clgull yjuliaa

Animal lgaa

Growth hormon - animal .
oo uilin propranolol : GAlausll glilhiaX)

Synthetic glilual Penicillin :ggaall glilnua)

:daganll dGIEIIL plilaua)

Human insulin

E R 2 SR 24

dailiaaSllg dxibijaall lailas b LLé dalida alga dusl Guilaia gaje ga clgall
Y2 Lg.LA.q.As daaiaa oucluia ..\]9.9 &e dagjana isH of dlRa Sula (pa Sule QuQSK,!
-Pharmaceutical dosage form ¢ 3PN Hans Y

tdagadll dullall jalaall LN JSB1 aing.g

Chemical Synthesis
Nonsterile

81% Crude Bulk NEC

i 0 /” 7%

/
) / Fermentation
; Nonsterile

/ 6%

J

.

e

Chemical Synthesis
e Sterile
N 2°/o

\_ Biotech/Crude Drug

Others

3%, 1%
Al dganl) GIEIL 11 Al joban 17 dailuasS Sleliun 781
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:Augaill LG4l il

Historical: Cinchona (quinine) & willow barks (aspirin).

Study disease process: Parkinson's
disease (L-dopa).

Develop drugs to natural compound:
beta-adrenoceptors  (Propranolol), H2-
receptors (Cimetidine).

Design to fit known structurally
identified biological site: angiotensin-
converting enzyme inhibitors.

By chance: (Serendipidy), Random screening (HTS): penicillin,
Dimenhydramate, Pethidine.

© Genomics: identification of receptors, gene therapy,
recombinant materials.

J94id (A Qaw)gmillg «Cinchona sl (o (auslIS %B ﬁm).c aﬂg.{m vasa -1

-Willow barks «aLasall
sla 2=l Levodopa LigagaulllS (yajall &ufl &l dauii dye lauasy . 2
-OguuiSyly

s b damulall SLSpall wldd SlSHe Gle Jouaall opighi @i Loz - 3
K Ly addivall Gl dasiy @il Propranolol Jglgilpgylls (luidl

-H2 &dhdiwally dasiys il Cimetidine (aatiaually
83031 SillniaS dsiall pglang Ligyee Isaglgss Lasign pidlyl ansauai @i laiasy . 4

ACEIs (auitiganiSl dlgaall
dbolaally LiiSI ladasy - 5

17 v

\_& Sblagaa ¢lya] <Ll gl Serendipity
High throughput awnli) dulle
OilanidlS  i(screening (HTS
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Sliyaaiaially Meperidine(  Pethidine)  (aalindlg  Penicillin
.Dimenhydrinate

Gl 23llS (idbihuall diga asani pe gl ple Gk (< j9b Lauasy - 6
.Recombinant materials digilall algallg

Computerized cigeuladl @ladiuly i.g.lS SIS pall cLiid] @iy O OSaa i.g.lla -7

b Jasll Gl Gliay aili (In Vitro» plaaall (@lajll gé» Jasll Lo Gliag Las
«In silico Og<slall ;o> llaaall ciguilall

sdagaall Cilibygll Lo wapeill Agadiugll Gilghll

© Alteration of a known compound to act on a selected target.

© Computer aided molecular design.

© Biologic manipulation.

© Screening large collections of chemical compounds and natural

compounds for desired activity.
Jlide Bas e Jasul Silga wiSpa Gle Jaasill ©
Computer aided molecular cigaladl Suacluay Sisjadl praaill ®
.design
.Synthesis of a plant extract axilui duadA dcliva ©
<oagloudl eSi ©
dallai uaiil dymylally dailyassl S pall (30 S ilegane guse ©
“ Aol digé)a

:QQy )b Anglen*

1) Lginb) oAy 6ua3) ©bdynl) paki plan éjnd)) olb i) dlins Y
o ynihni) plle)) Jga 6uen)) plan) 1gy) Jwvgii Wi)) GInY) Wbl 0gds
cli) 5o AR {0 DY) 63690 Ao 595 10 1grd) 1oy Ay) Lilvgs
g6 dnel) clnle)) jlniinlg g gav plan))
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Cilagllll Jouss Z3gage Laidl jgisall Lal Gy pl Cilgglegll ada*
:Target Selection slgall BLAIS) (po daall agani-1

.Cellular and Genetic targets diiiag dugld cilaal-
.Proteomics dilitigyull- .Genomics pgiall-

.Bioinformatics dugaall Zilagleall-

:Lead Discovery wSyall bLiis)-2

.Synthesis and isolation Jj=llg glik.all-
.Combinatorial chemistry dwudAill ¢Liau<II-

.Assay development dilhagaall yghii-
.High-throughput Screening dsaliill dulle Sibyyaill-
:Medicinal Chemistry adilgall clau<Il-3

.Library development galyall Suasig jaglali-

.SAR Studies ilills dainll &8Ne dulya-

.In silico screening wulgall pladiuwly SLSyall (e (gpaill-
-Chemical Synthesis Aluasll glilaail-

:Invitro studies glall & Silwljall-4

.Drug affinity and selectivity ~«iulaiilg slgall dali-

.cell disease models &ulall alyal dalaii-

.MOA (mechanism of Action) jLill &uli-

.Lead candidate refinement @'&;JI iypall oS yall-

:In vivo studies dall dyginall ;8 Sibalyull-5

-animal models of disease states ililgsall ;& duayall Sl daLasi-
.Behavioral studies duSglull Silalyall-

-Functional imaging ;auagll yiguaill-

.Ex-vivo studied duall dugaasll 2)la Siblyall-

.Clinical trials and therapeutic dwad=llg diyapall cylaill-6
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:2005-2003 plal leyug Asgaill fisi

S.No Products Sales
(USDbn)

1 Lipitor 9.23
2 Zocor 6.00
3 Ogastro/Prevacid 47
4 Norvasc 434
5 Zyprexa 4.28
6 Plavix 413
7 Lt 398
8 Seretide/Advair 394
9 Nexium 3.30
10 Zoloft 312
Top 10 drugs 46.03

Share of the top 10 drugs to 9.36%

the total market

Products Sales
(USDbn)

Lipitor 10.86

Plavix 5.64

Zocor 5.20
Advair,seretide 4.74
Norvasc 4.46
Zyprexa 442
Prevacid, Ogastro 414
Nexium 3.88
Erypo(Eprex, Procrit) 3.59
Risperdal 3.06

Top 10 drugs 49.99

Share of the top 10 drugs 9.08%

to the total market

Products

Diovan/Co-Diovan

Top 10 drugs

Share of the top 10
drugs to the total
market

Sales
(USDbn)

1219
6.21
5.34
4.7
463
4.40
420
4.00
3.82
3.70

53.2

9.13%

9.23 1 2003 wle (Atorvastatin au<yi) Lipitor ¢lga Sileua Jliall (o e
)d9a jlila 12.19 4 2005 (eleg y¥ga Hlila 10.86 2004 @leg ydgu Hlila

:2005 plal Agilgs CilSpi 10 Jul

2 Johnson & Johnson
3 GlaxoSmithKline

4 Sanofi-Aventis

5 Novartis

6 Roche

7 Astra Zeneca

8 Merck

9 Bristol-Myers Squibb
10 Wyeth

<|5 ;_® /9roups/RBCs2019 rbcsteam.org -@ @RBCsPharmacy2019

51.29 52.51
50.51 47.35
37.27 38.50
32.34 34.38
3231 28.24
26.99 27.64
23.95 21.42
22.00 22.9

19.20 19.38
18.75 17.35

@.32)

6.67

(3.19)
(5.93)
14.41

2.35)
11.81

(3.93)
0.92)

8.06

Pfizer

o



R B O Pharmacﬁf

Drug Quality and Control | &ulgaJl &élyoll

1%

g

spalhall

Addlgall CalSpdill plle 6 Augaill CalSpdr pail pghiillg Gl e Glaill

| srNo. | Company | R&Dspend($hn)2010

==

1 Novartis 7.9
2 Merck & Co 8.1
3 Roche 7.8
4 GlaxoSmithKline 57
5 Sanofi 5.8
6 Pfizer 2l
7 Johnson & Johnson 45
8 Eli Lilly 4.7
9 AstraZeneca 42
10 Takeda 34
1 Bayer 23
12 Bristol-Myers Squibb 2
13 Boehringer Ingelheim 31
14 Amgen 2.8
15 Novo Nordisk 17
ughillg Gl CallS
[R&DFunction e
Discovery/Basic Research
Synthesis & Extraction 10.0
Biological Screening & testing 14.2
Preclinical Testing
Toxicology & Safety testing 4.5
Pharmaceutical Dosage Formulation T
Clinical Trials
Phase 1, I, I 29.1
Phase IV 117
Manufacturing & QC 8.3
IND & NDA 4.1
Bioavailability 1.8
Others 9.0
Total 100.0
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Drug approval process clgall (nle dddlgoll duloe

All countries have some form of government agency (A health
authority or board of health) that has responsibility for overseeing
the country's requirements for approving new drugs. e.g.

Food and Drug Administration (FDA), USA-

wulae g daua da) duagSall E¥ISgl JISET (o M Elliai Glalill guas O]
Bauaall dugadll L dddlgall dgall cildiaia Lle il il (pe Hgduta (H9<a (daua
AUISgll gi da<spadl Saniall Ali¥gll o FDA slgullg shisll 8yl dakhia £l JLing

(EMEA) (L)) &uaball Silaiiall @udil diigygY)

Adélggll |l Jgoall Cilathall iari NCE Zagaall Asilgall dalgll LGS Ay
o Jalio 4 Addlgall Auloe i

Preclinical research (ppull Jud call -

.

'6_13}0 laul g1easg)Clinical research Rl oyl -
.lghl eyl pAig (Trials oyl

.Review and Approval addlgallg d=alall -

Marketing Guguuil -

by LaS agaa elga GLEGSH Jalpa Juadl (Say cllig
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NCE sugaall &uilgall sulall junax’ dlaya

vy el Jud Lo Silalyadl dlaye B

&0 duibagll clgull §9gus alaili dlabus Jud o (agSall gasd)illy o
YAl £UASg (ALalIl gi daaliyiuwdl Sliagll diagSall didlyall
«Gaguutill any el bl pll (e dsal ) AL pall

wuaall clgall Jiawi lc dadlgall dlaye [

AS il (e ilaill wasiuall log

2L Cililac (LS Sagall dudlye B

QLN SIS yd dallgiinlly daygull deagSall dudl yall

tas Lle dlaye JS 2y usia OY

Preclinical research ¢apjull Jud Gl

When a new chemical entity (NCE) is discovered, it's initially
subjected to a number of pre-clinical research activities.
First of all, it is tested both in vitro and in vivo.

:ilalyall 0da @Tig

lnvivo
- : y1a lnvitro
QgAa<ll na NEVT]
.anll
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1. Invitro:

_3
= pharmacological dagloslajlalf lailpili. 1
: effects

(potential effectiveness Lal dlaisall dsllzall i)

: toxicological effects dolusll ladlyili_ D
potential side effects it may Lo cuwuii O Jaiag Gill dailadl Lail i gi)
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There are very few drugs that can be said to cause no adverse

reaction at all.

A judgment has to be made as to whether the benefits of a drug

outweigh the potential side effects.

There are a number of different types of toxicological studies that

must be carried out, depending on the type of drug.
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This stage of the R&D cycle can take several years and will need to
be completed before a company can obtain approval to carry out
clinical studies.
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:Pre-formulation studies acbnll Judlo Glwl)a

*Pre-formulation studies need to be carried out in order to
determine the physicochemical characteristics of the molecule and
thus the most appropriate dosage forms that can be used. Studies
will include some or all of the following:

-Spectroscopy: to identify a basic analytical method.-

-Solubility: in relation to liquid dosage forms and to identify the
most appropriate salt to work with.

--Melting point: to determine crystalline solubility

-Assay development: using more sophisticated equipment and
related to drug stability studies.

-Stability: in both liquid and solid dosage forms.

-Microscopy: to identify particle size and crystal formation.
-Powder flow and compression properties: in relation to dry product
dosage forms.

-Excipient compatibility: to ensure that the final dosage form will
perform correctly.
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*The most appropriate dosage form can be determined based on
such factors as the purpose for which the drug is intended and the
physicochemical characteristics of the chemical entity.

*DRUG +Additive: filler, lubricant, coating, stabilizer, color, binder,
disintegrator.

*Dosage form: capsule, tablet, injection, other Manipulate
duration/profile: e.g. sustained release.

*Research Dosage Forms

-Biopharmaceutical studies.

-Stability Testing.
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Biopharmaceutical studies :Auguall Adapnll Cilalyall

As part of the process of finalizing the dosage form, it is necessary
to carry out biopharmaceutical studies in order to ensure that the
drug reaches the part of the body where it is required, and is
maintained at the right concentration for the right period of time.
This includes identification of the appropriate dosage levels and
frequency.
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The amount of drug that reaches the bloodstream and the speed at
which it takes place is called its bioavailability.

Bioavailability is generally measured by means of phrmokinetic
plasma studies of drug concentration against time.
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These studies relate to four stages, called ADME for short:
Absorption: how the drug enters the body and reaches the
bloodstream.

Distribution: how the drug travels through the body.
Metabolism: the way in which the drug is changed by the body.
Elimination: how the drug leaves the body.
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Stability studies Gl Caljlial

*Pre-clinical studies of the final dosage form will extend to include
stability studies relating to the primary and secondary packaging
materials that are planned to be used.

*These studies examine the physical, chemical or microbiological
deterioration of the drug over time in order to determine the
appropriate shelf life that can be guaranteed.
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Since stability or rather, lack of stability, is something that develops
over time, it could take years to complete these studies if they were
all conducted under a ‘real-time’ basis.

As an alternative to this, accelerated stability studies can be used, in
which the packs are exposed to extremes of conditions such as heat,
light and moisture.

Results thus obtained can then be converted to equivalents for
ambient conditions.
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