» Drug Discovery:-

I It is the programmed process by which
drugs are discovered and/or design.

i It is an intense, lengthy process. Therefore,
o bring a drug from discovery to the
market, a pharmaceutical company
requires approximately 10-15 years and up
to 600-800 million dollars.

Aim of Drug Discovery:-

1. To develop effective & more safer
drugs.

To develop economical drugs.

3. To discover new uses of already
established drugs.

4. To determine the mechanism of
drug action.
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New Drug Discovery & Development (Overview)
M?‘W .stages in the dc'scoverg & development of New dng are:

I.NQW Dmg Dl:SCOVC'r} jf Urug DGV&QOP'MCTd'

3 Target Identification & . Preclinucal Studies.
Validation. gInvestigafiond New Drug
2. High throughput Screeming (IND) Application-FDA Reviewr

(HTS) o Compounds. 7.Clinicall Truals:
3. Identification o{ Hit Phase I,IL & IL Studies
4. Lead Generation & 8 New Drug Application (NDA)
Optimization. - FDA Review
| 9. Post Marketing Surveil{ance
Phase IV Studies_
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Dyu Dcscomy:
2. Compound Screenin : ;
Thousands of ﬁo‘tenﬁ' y Active Com.,:ownds are Screemed..
These Compounds are: o) Naturaf Compounds.
@y Synthesized «n Laboratory.

(> Obtained by Genetic Engineeriny.
Method: Highthroughput Screerumg (HTS)
HTS uses Robotits, Data processing Control Software, Ligueol
hand{ing devices & sensifive detectors 1o Rapidly conduct
millions of P&amwfoacuﬂ, Chemical £ Genelic Test.
More than 50,000 compounds can be screened (n a aln#

3.Identt'f£caﬁ'on of HITS:

(ayUn urable Compownds are rejected by HTS.

b &!:v;oodoo HITS are .sefecfez J

© HI‘T s comp. that exhibits specific acé('.vig at the hrge-t

Am Chibla. Parmar.

HITS are further screemed by tagd Selectivit Ass«g,
o Vitro ef{c’cac# ASSQJ, in vitro ADME X ﬁﬁgsmaﬁ
cﬂemiséry Assays.

From L100-200 HITs dosens of leads ave selected .

)4 fead (s a cAemical compound that «s more selecitve
to (:o.ragf, more Pofe‘nt & with good SAR £ ADME Pcyof;&
bylead Optimization (wolves modification of Lead mobeculles

to improre potency & veduce sude effects.
9l.ends are used as fem#ldes for des:.gm'

arow
250 compounds through Chemical Modification

. marks the end of drug
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Preclinical Evaluation Phase
Testing of potential dvug candidafes in Animals.
- Provide ¢nformation on Safety & Ef{ma.e? of potential
dvug candidates before they could be tested in human beings.
> Must comply with the gu‘d.eimes of Good Laboratory Practice.
> Highly Valuable in determining Safe dose £ dose Range
> Avound 250 oﬁ‘tinged fead compounds are tested.

Expeumeni‘nl Metﬁodoﬁog.g
In Sulico, In Vitro & Im Vivo Experimental Models
L. In Silico Experimental Model:
(@ Based on Compuler Simulation.
(byOften. precede or Complement In Vitro 4 In Vivo, Studies

© Prow:d?, Lnformaia.‘on on Imesﬁgaiwml Newr Drug Tin
| Subseq'p_tenf In Vitro 2 In Vivo Experiments.






In Vivo Preclinical Studies Include:

oy Animal Phavmacofogical  Studies

(@) Pharmacokinetic Studies:

2 ADME profde of drug, Vg, ty, are determined.

b Pf\ama.cod}mm'c Studies:
Study of Dose Response Refationship
% ) In Experimental Animals:

Ph Oogucal

Trarapoutic Tndex. = —IE'%’S%

i) Maximum Efficacy, Safe
of Investllgaﬂonal d.?:a. ty’
mofecules are evaludied.

Mechanism of Ackton <5
also efucidatect. \




2. Toxicological Studies in Animals:
Aims Ao determine Safe dose & dose 7ange of cl-ru;.
These are of three {#/:es: @) Acute

(b Subac
(©) Chrontc

(@ Awle Toxicity Studies:
W Si,ngfe Dose .Sfudies:Invesfrgaiionaf drug is administered
in a .s(.nafe dose, u.su.affg Mouse X’D"i' Animal is observed
for L¢3 do.;.s.

i) Dose is Escafated: Im mext animal dose 45 increased.
(iiy Sggns of toxicity & death ave observed.

aw Maximum tolerafed dose is determined.

MEDso & LDg, ave dzferzm.’ned.

vi)Organ taricity <s examined by thustopathiolo all
(s> Org 4 g ustopathalegy of

am‘,maﬁs.









Phases of Clinical Trial

Phase Il Phase I Phase IV

Phase |

[Pharmacology] [ Exploratory ] [Confirmatory‘] [ Ma'::::ing ‘]

Success rates:

Approximately 70% =) Approximately 33% =) Approximately 25-30% = Approximately 70-90%

PHASE O

* Considerably a new idea from the US Food and Drug Administration.
* Itis also known as human micro dosing study.

* Have single sub-therapeutic dose.

* Small number of subjects are needed around (10 to 15).
* Provides preliminary data on the drugs Pharmacokinetics and Pharmacody




PHASE |

* Study Participants: 20 to 100 healthy volunteers or with the disease/condition.

* Length of the study: Up to several months.
* Purpose: Determine safety and dosage.

PHASE |

Pharmacokinetics N . .
What the body does to Wharma;o vgamlcs
a drug? at a drug does to

the body?

A- Absorption T
D- Distribution * Receptor binding

M- Metabelism * Post r?ceptor effgcts
E- Excretion * Chemical interactions.




Subject Cohort

Types of studies in Phase |

Week 1

Week 2

Week 3

Single Ascending Dose (SAD)

Week 4

Week 5

Cohort 1

05 mg

Cohort 2

10 mg

Cohort 3

20 mg

Cohort 4

50 mg

Cohort 5

100 mg|




Multiple Ascending dose

Subject Cohort |Week 1l |Week2 (Week 3 |Week 4 |Week 5
Cohort 1 20mg |40mg |60mg |80 mg (100 mg
Cohort 2 40mg [(60mg (80mg (100mg (120 mg
Cohort 3 60mg |80mg (100 mg (120 mg |140 mg
Cohort 4 80mg |100mg |120 mg |140 mg |160 mg
Cohort 5 100 mg (120 mg |140 mg |160 mg |180 mg

Food Effect




PHASE Il

* Phase Il trials are performed on larger groups of patients and are designed to determine the
efficacy of drug and to continue the Phase | safety assessments.

PHASE TWO TRIALS

larger number




PHASE I

Phase Ill trials are randomized, controlled, multicenter trials and provide most of the long-term safety data.




PHASE IV

Post Marketing Surveillance (PMS) is the practice of monitoring the safety of a pharmaceutical
drug or medical device after it has been released in the market










