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As part of the process of finalizing the dosage form, it
IS hecessary 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

These studies relate to four stages, called ADME for
short: ADME

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

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.




:Stability <& O

s Adadal o guigall F bl P& AL GAD AlSd Alllad o g gal) Ao o) o
skl yal ga Labeled Shelf Life <
St Akl Jaljall in gl « gl a5 Ssa Jal pa B 1 LD el o
kel Jghail e gSal) (and il g ) gal) Jaaed ay La B 8 -
Gyl g (AT da gy -
(ol gl aladiay) g -
sl cl LAY i) Y asal) JSAl g (ald JSdy Adladl) 43 gal) Balall puadd o
:Accelerated 4c yua =
QAT cilaiie A e e (SaT cpgadally dghlly Bolal e dpld dg
<Y gl il dald ldas g0l pha ghay of Jaadl (4 e .Degradation Products
claiia duglie g CidS (e 4384 Stability Indicating Analytical Method s
Aed) Y Je Al
:Long Term ¥ dlygha =
Jaddy bl Ao 7 Ball jeally cuelii Al gl aaal A A LAY @ sl Jedd
skl g 80 adl (e Ay gla Ganda 5 gall (g SRS dalial) Ja g )
slodll dada ol Allad plgill fli Maad OSer @il ada o alaieWlhg o
.Expiry Date

:Clinical Trials 4l il O

Toxicological dsad) &l L) Gald &y g 4y o pead) S8 Le bl jal) o)) ia iy o3
pabaii cillales ) all oy 3 ) glaal) AS ) 0 i3 Laaie (Al gila il < gl Tests
Ao ) il Al £ sk L 7 laaad! A glpaal) o1 9al) ¢ 954

b o ol Ll g cdplal Ay shg ol gall daph o qladll oda (sa My o
Jal e

slaual) [ sSM) cpe shiall (o Julb aae o Y gl 7 siBal) AV asall JSE JLER) fay o
.Healthy Male Volunteers

Safety 4uigalall cadla)) LalS e ghiall a3 2133 o

: Several Years Days or weeks Weeks or months Several Years

Tens Hundreds Thousands
- o o

E= P AT | RRRRRE

Preclinical —i Phase | =———————— Phase II/II|

Phase IV ———
- -

TN




l ) Al Y S e il ja (LIAY) g ol Ty (g ghaial) £ gl o
e G52 o g gl Y1 g Jaad) o cl il cdailad g A ol gSla LAl
s ok Any b bl palh 03a pad o
:Phase | Js¥) sshll
D55 (e ghial) 230 7 gl g ¢ @) dgan LIS A5y Ay galall g Apanadl A sy
Lo ghaia (80-50) (e Ly elaual)
Description:
— Establishes safety and toxicity in humans

— Short term (up to 1 month)
— Few healthy volunteers not taking other medicines
(20 — 80)
» Evaluates:
— Pharmacodynamics (physiologic effects)
— Pharmacokinetics
— Bioavailability
— Bioequivalance
— Dose proportionality
— Metabolism
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« Evaluates:
— Safety in patients
— Efficacy/pharmacologic effects
— Pharmacokinetics (single and multi dose optional)
— Bioavailability
— Drug-disease interactions
— Drug-drug interactions
— Efficacy at different doses

Information collected in Phase Il studies will
determine whether the drug proceeds to Phase Il
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* Evaluates
- Efficacy and safety evaluation in population

subgroups G
- Dosing intervals
- Drug-drug interactions . Confirms new
i 7 5 treatment efficacy
- Drug-disease interactions . Participants range
. . . from 100-2500
- R/Sk/beneﬂt /nf0fmaf10/7 + Provide basis for
s s , Government approval
* The information from Phase Ill forms the basis for + Trials last from

months to years

most of the drug's initial labeling, which will guide
physicians on how to use the drug
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* Conducted after a drug is approved
« Companies often conduct Phase IV studies to

i == more fully understand how their drug compares
0 q Effect on body 1‘0 thef degS
! £ weeks Safety in humans *Description
i1 tens —Post-marketing studies
- - —May involve additional age or ethnic groups
I - Emonths Effectiveness at —Monitors continued safety in large groups
’.'.“ hundreds treating diseases
: A *Evaluates

,,,,,,,,,,,,,, [ @ D
Larger scale safety -Adverse events
and effectiveness _ Other efficacy data
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Long term safety
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DRUG DEVELOPMENT PROCESS
Years | 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

3 to 6 years 6 to 7 years
Basic Research/Drug Discovery Pre-Clinical/Translational Clinical Trials FDA Review
5,000-10,000 Potential Treatments' 250 Potential Treatments 5 Potential Treatments

Phase 1 Phase 2 Phase 3
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By the end
of the expedition,
,ww... “have spentupto
15 years nd more than
$1 billion tot ing one product
to the market.

% +e information, visit:
brightfocus.org/clinicaltrials

"Funding Valley of Death"

100-500 1,000-5,000
volunteers volunteers

SM 350M 700-1000M
Cost

10,000 compounds 1 new medicine
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New Drug Application (NDA)

» Contains all scientific information
company collected

« Typically runs 100,000 pages or
more in length

Average NA review time :30 months

NA = National Authority

NA can stop the study from
proceeding or stop a trial that
has started for many reasons
(safety, disclosing accurately
the risks of the stuady..)
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The FDA Approval Process

Healthy
volunteers

Idea for drug

Drug development phase

Post-marketing
surveillance

5,000-10,000 Submission for
administrations FDA approval

Administration & Safety & toxicity Efficacy studies
stability testing studies

Targeting
molecules
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