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| PHARMACODYNAMICS I

® Phamacodynamics 1s the study of achions of dngz on the body
and their mechamism oF achon

e In one worde i Is the gudy of what drug. does fo the

o Tt examines how a dmg. interacts with its~ fargel sites |
suth 08 feceptors ond enzymes , and  how these  inferachons,
leod to chonges in  phymologial processes and - therapeuhc
effects .

MecHANisM  OF Drug ACToN

The Drgs ghowe theic mechanism of achon mainl fwao fypes
@ Reeptor  Mediated, ¢ b%

@ Non- Recepto Mediated

Non - Recepor _MEDIATED

The non- receplor mediated action includes '
¢ By Ph%gutﬂl Achion
® B? Chemicol Achon
® Throy
® Though Ton Channels
® Through Trana
o T’hmuﬂh HHHDDGJ,I Psodudtion
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®_By Physial Adion
The dmg& can ghow their adion on the basic of Find)st'cul‘ Properhis!
® (Josmosis - Mannitol
® Adsoption *  Aduated Charcoal (n Pal'snm'n%
® Rodioadiity - ™I (In Hyperthyroidism )
® Moss of Dmg, - Bulk Loxahves

@ _By Chemicl Achon
Drug. may oct by. chemicl reachong -
° Hn’rg_cfds ¢ *  Neuhalise Gastic Adds
® (helating. Agents -  Oimeraaprol In Areenic € Mercury fbmmn%
s Oxidl'sin%. Hﬂaﬂs * Potassium Pemung,ana{e

® Thr%g Eraymes

® Drugs @n infivence enzymes 1n vanows ways o ghow their achon -
® Here areprimary Methanism -

Enzyme Activation | - e §ome drugs act as enzyme  (divators, .
|ﬂCFE‘03I'I"'I%_ enzymes arh‘uiry .
U Huopun‘ml

Enzyme Tnhibition | : o Many drugs work by [nhibiting specific - enzymes.
Thic inhibion can be OF two types
@ (ompelitive : Caplepail , Neosigmine
@ Non- (ompefitive ' Acetazolamice

VIDEOS : () IMPERFECT PHARMACY



@ Through Jon Channels
qu;;unm’ intefere. with the mMovement of lons across Spm‘ﬁ*r_
channels  etther bxé, oPm‘ng o -closin(a. them .

# \folmge Gated Jon Channd *  Llocol Anoesthehes

® Thmug_h Tronsporters,
o Dru%ﬂ_..mcu, act by blockin% i) l'nh}ben% the. movement OF

tongposters, ,  Symposters, 0w - antipovters

o Seletve Serotonin Reu)otaka Tnhibtion € SSRI ) .

© _Through Antibody Production _

® Dru j can olso- show theic odion Jchroug_b Anfibod" : *VP'@“y
Monoclonal - Ankiboclies

® Vpcanes
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ReceptoR MenIATED MECHANISM

® In Receptor mediated Mechanism | druq, everts their effect b}
bindt‘n& to specific veeptos on the Surface or within cell .

® Mot of the dmge 2hows Hheir effedt b& this mechanism

® The dmg- reeptor Interachon ﬁl%eteg a ceies Of biochemical
events that lend fo @ Phl&ﬂblogjcal fesponse .

¢ The Intenstty  of Pharmacological ~ effect i dl‘recuy propastonal
fo number of reeptoy  oupied .

RECEPTORS

o Reeepora are macromolecules , present efther on the cell aurface,
Cryloplasm 0w in the Nudeus« fsom. which the drug. binds
ond inerads o psoduce  @llvlar changes, -

o Reeptors are mostiy. prolein?

Org, t Reeptor +—* Dma@rqﬂor (Omplex — Response

Classiftation OF _Receptoss

The fe(eplﬂrg are oF l%llowrn% +thQE§ :
@D G- Pwotenn (oupled Receptors

@ Ton Chonnel Receptoss

® JAk- STAT Binding. Rereptony
@ Enzymolic  Receptoss

® Nucleas Rereptosa.
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G- Protein  CoupLep RECEPTORS

e G- Psotein (upled Reeplors are 0 large %mily of @l membmne
reeeplose thot Plﬂﬂg a cwcial ole In @Elular skancd trangduchon

o They are present on # surface of cell membsane

° Tha{ are also known ag Metabotropic R&'anls , Heptahelica)

Rgceptor and  Oefpentine  Receploss

Peotein are membuane  proteins, and have thee Subunitg
LO( B:Y4) called heterotimenc along. with GOP .
® (- Proteins ad 0s Sfc&nal Tmnsrj:l(er.g
® The GPR qct by sewnd messenger Odiuation mectianism .
® The seond messengers fndude CcAMP, TPs., DAG, G" € cGiMP.
® When a ligand bindk to GPR # adlivates either Adeny! (ydase
0 Phospholipoge  C fo generate Tepedive seind messengest .

T?Pes OF Gi- Pootein
® Gis © Adenyl-Gyelase Adhivalion  *  CAMP 1
® Gi * Adenyl (ydose Inhbition - CcAMP |
® Go * (a* Channel Inhibition :
® Gq : Phocpholipose C Adivabon  * IPs |, DAG T
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® (i -Pootein Coupled Rereplor controls  Cel fundion bld., 3 mojor
Q) mﬁﬁg%cla&e - CAMP Pothway

@ Phosprolipase C : IPs - DG Polhuway

@ Channel Regylalion

®_Adenyl (yclase (AC) : cAMP Rx!hwa?L

® Ti is acluated Gs < inhibited bbLGﬁ

® Adivalion Of Adenyl (ycose result in Incrensed  Bynthesis
and intocellvlor  Qcumulation of  CAMP .

® cAMP ads through Poolein kinoge which phosphorylafe and - alfers
the fundion of Many  enzyme lon chamela and  Shruchured

PﬁOl‘Efﬂ% .

Acivakion Of AC =+ c¢AMP t —* Photein Fmae Adivahon
Phosphorylation of - Protein
enzyme, (on channel <€ Shuchimy
-~ Heart Conl'mﬂﬁtilih,f peoteins

- Smooth  Musdles  Relaxahion

- Liver C&lqmgenuh*a\'s)

- Adipose Tissue ( Lipolygs)

Functions <
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® Phospwln‘Paée C: TP PAG: Rﬁhumff
e It [s achvated b} Glor P‘mtej‘n
o Achivahon of Phosprolipose C — Hydrolyses Membrane Phospholipic)

|
} }
TP DAG
(Tnositol 14,S friphosphoke)  (Diacyl Giycerol)
| |
(a* t Rrotein  kinage
l C HGNUUHUHJ
O F tse Gntradtion
- tee Sevelion

- tse Neuronal E‘dfﬂbf”w

®_Ton_Chamnel_Requlalion
® Achuahion OF G- Proteln Can open and close S{Jedﬂ'(‘. ion  channels
® Tt doen't nvolue any second - mesenger .

o t (a* : Adrweneic (B1)

® tkt  Aderegic (a), Moscwanc (M)
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Ton - CHANNEL RECEPTORS

o Ttic aleo known as ligand Giated Ton Chamels  or Tonohropic
Reteptons .

® This drg. binds direcy to the ereplos loted on an fon
channel withowt maliated by. G- Pootein .

* Thee dypes of waeptors are fosled acing, Teaplos

° Bt'ndl'ng of Dmg..To __. Opens the fon chamne] _ Flow of

Tonotropic - Reepton (NG, k, G Q1) Tons,
: Hyperpolanzohon |
Tissve  Response Dkt

e €. GRBA Reeptosz , NMDA Reeplosy

ENZYMATIC RECEPTORS

o These warepiose are directly linked tyrosine  kinase .
® Reeptos binding. domain puesent in extracellolor site
® The intracellvlaw site hot  enaymahc adity
¢ Exampe © Prolachin
¢ Tneulin
® Growth Hoomones
® (iytokines
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Nuctear RecePToR

o This type of receptoms are Slowest ading,

® Only lipd solube drugs (on ad On [

o Tf dmcy«, bidz with “nudear receptow, then they bind with
® DNA and ads on translalion , fransciption etc.

® Two majos types OF Nudens wereploss O -

@ (ytoplasmic sewptor

@ Nudeas Rexeplor

JAK- STAT BINDING: RECEPTOR

® The Jok-stok (Hanus kinose -Signal fransducer € acivalor oF
trangesiption ) signallin trongmits  nfoomation  Fsom
Chemicol signolz Oulside fhe cell , thak Cawes DNA  franseriphan,

ond ociiy of @l .
o Tt cunsist .of 3 main Components

@ Reephss
@ Ak
@ smr
# Cytokve  Ankbody
Cell Membsone,
P r——F)
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@ _JAK
o JAk stands for “Janus kinase ’
o T is a type of enzyme that hepe Stut a signal when o
molecule ( like homone oF drug) binds fo he receploy.

(@ _STAT

e ST stands for 'ngnal Tansdlucer € Achvaly of Transoriphon

* T i< a Pm{efn that  comies the siﬂmﬂ Inke  the cels nudews, |
where it fun pecific Qenes On 0¥ off.

@ _Recepts,
e A spm'o.[ized sudure on @l's  Surfaee thal l”ecoﬂm'zm £ mpere.
siﬂnalh‘ng, molecule adiuah‘ng_ ARk € STAT .

Pamway (F JAK- STAT Recepror

SISnallf'n% Molecwe AMaches To JAKk- STAT Recephos

.
Adivated  JAK
b
Phosphorylahon O Tyrosine  Residues
;
Addiion of STAT
v
Phogphorylaion OF STAT By TAk
'

Dimenisahon OF STAT

Celluler  Responses
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[ Factors Arrecing DRuG_Action |

Fachos offeching. - dug ocon @n be  buadly mﬂmw ko
® Phgaimoafcn! Fachss
® Phamacckinehc  Facs
® Drg- Related Faches
@ Enironmentel  Fadves

@ _PhrusiowogicaL FAcors

@ Age . ® Bobies and l!mu'g, children hawe [mmalure Organs, , S0 They
Process dmga slowly , which @n lead o slmnge! effect o
side effects .
® (Older acults may have weaker lver £ kidney Funchbn. <0
drug;s stays in their body oz longer durcthon, !lrtl"myhg_ he
ik of side . effects

(® Gender : o Men.e (omen pocess dlmga dr'fFe;enHy due h homones
body fol € muscle composihon .

© Body Weight : @ Henvier people May need higher doses of some clnugs .
o fal- solube dlrugs stay longer In people with more

body ot

@ Genelic © ® Some people naJIUOJIq brackdown drugb fasler o1 Slower
due fo [ohenled s .

@ Hedh Problems @ o Liver £ kidneys cue organs thed  help TRMOUE dm?g

fom body , if they aven wozrhmg well | drugs
stays fonger In body ,J'namg'ng. sde effedts |

VIDEOS : () IMPERFECT PHARMACY



@ _Pwarma@kinenc FAcTors

© Avsoption : ® TV dgs go clirecly into he  bloodsheam £ work quikly
® Some cugs uwosk beter with foed Cfat soluble vitaming)
® Some druga wosk best on an emply shmach.

® Disnbulion : o DI'I.ISS like. Warfann bind fo albumin leads b |ncaise
DoR & may leads o foxicy
o Bamers like BBB limiks fhe enby of certain dn{}a inho
the brain , Offeching. g effcay (0 newsologietl  clisordlers, .

© Meabism : e The liver iz 4he main orqan thal metataliees  dlrugs -
Some dru?s are broken clown qw‘(ldy . 60 they Neecl
flecent  doses

(d) Exaehon ;: & The kidvneys. filler out dm% %hmuélh wine.
Ir lidneyaare. not waa"king_ well , the dmg. Aays 10 the
body longer.

(3) _DRuG_RELATED Factors

@ Dose & Shength : © A higher dose leads to stonger effeds but
oko a higher risk of side effects .

® Roue of Adminishtion . ® TU * Woks Ineully
Oml . Slower os It goes eraugh dlgeshon
TInhdler : Ads qw'ck}q In hmc}&.

Topiwl : Wosk an spediic aral
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© Drug. Tokemdions : ® Some diugs emhence exch obher . ample : Alcel
+ sleeping pills = exreme  drowsiness .
® Some dmg& ael oul each other @ Some anhbiohis
make bith contwl pills less effedive

@ EnvironmENnTAL FACTRS

@ Diet & Nurton: o A heallhy ciiet supposts ool dlrug. metabolér.
¢ Smokmg gpeecls, Up clrug, melabolizm-.
Defiendes  (like low prokinior vitaming) (n  afel
how drgs - wosk .
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|Dose RESPONSE REI.HTIONSHIP_I

® The dose - fesponce relohonghip descbes how the amount of druc}

(dose) affecks body's fesponse -
® Tt helps in understanding. how muh of a dug B ned b achiewe

the desiled effect whik .{]uotdm% oxicity € side efied

key (OMPONENTS

@ Oose: The guanlity of drug. administered .
® Responge . The biomﬂt'cal reacion which (ould be “benefcial oy harmiid.

® Toxic Dase: A hl'gh dose that causes hamful or clangerous effect .

Tuees OF Dose RESPONSE RELATONSHIP

() _ Grraded Doge Response Relahonghip

e Tn this feponse Increases Qradually as the dose increases .

® Fxample * A Pamk:ller providles mid  felief at a low dose,
stronger  (elief at a modeae close € ful pain relif of
a hi&h dose .

@ Quantal Dose- Response Relahonship
o Tngtend of a grudual increase. it meofures (whether a [fesponge

ocug o5 Not in a populahion,
® Eample: A seeping pill - might - wwork fos  some pepie at S mg.,
for some at 10 mﬂ. 2 for almest eveyone of 20 mg.
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Dosg - Response CURVE

i T ——

e Phase T
The doce s foo low fo Cuise oy Tesponce

o Phase I
The dose incenses £ the desired effedt  cippey

o Phase IL
Guther incecse in doe does not fcrease  benefcial  effct

Ecso
o E(so stands for Effechve (onentahon S07.
® T 12 {he dme +hat Fﬁodﬂms S0Y. of maximum  feponst.
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lTuenantmc INoEx-]

® The Thempeuh'c Tndex (T1) 1s a quunh"raHUE meagwre that  @mpares

the Safdx’ € effoqy of dm%.
® Tt 1z defined as raho of dose of dose of a drug thal  causes Toxicity

to the dose that produes a therapeuhc effet
® Mathemahically, it is expressed o -

_ T0seo
TI = ED so

Here,

® TOso (Toxic Dose S0%.) : The dose af ‘which S0r. of the populchon
expenienes . foxic effects .

® E0so (FEffectve Dee S07) * The dose ab which Sor- of the popilahion
expenences the desied therapeuhic efect

Tvees OF TuerApeumc INDEX

® Ht'gh TI Dmg&-‘ Thece dmt}x have a lﬂf3€ iffelence  behveen  the
therapedic £ foxic doses | rﬂalqhﬂ them  sctler.
Example  Fenicillin

@ Llow TI Drugs* These chuge have o naow  maigin of safely .

(equising.  ccueful rmmfmin(?
Eir:;;cf Warfeein, Dl'gonh :
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ROMBINED Errect OF Dnuesl

T two or mor drug,o. administered simul}anenuﬂy , they con either
ghow aqnerg.ism or cmhﬂonism.

@ _SuNERGISM

o Tt (3 the Phenamenon in which adin of one drug_ 12 fadlitatd o
uised by Ot dru?x..

o F an be of two fypes

@ Addilive : * In s fwo dmgg wih amilar MoA are Combined £
their  effeds sum up.
® Effect of AtB = Effed of A-+ Effect OF B
® Example  Agion t Puoelamo) for pain felief

® Supm - Additive : ® (ombiaghons pmdUre: greajer effed than the individiod
efieds of each @mponent .
® Ffiedt of At B > Effct of A + Effect of 6 .
® Fxample © Sulfamehoxazole + Timethopsim ( anhbiohis)

ANTAGIONISM

e Anlogonism iz a type of dnig. inferackion  whefe the effet of 1 dg,

is feduced Or ©mpldey blocked by another drug_

® Tt 5 of Ejllowirﬁ_ fypes

@ (hemical Rnlagonism

® Phamockinetc Antagonism

© Physiological  Antagonism

@ [0;%;@?1%2 Hn}ﬂgor?gn

@ Non- Compehtive  Antagonism
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@ Chemical Antagoriam ©  One drug. ineiads  chemicly with anober o
nevtlize its effect -
® [Fxample : Protamine Sulfale. neulralizes  the

anhmagulanf efled of hepmin .

® Phamacok ineh'c th::gpmbmi ® One dnr& afik ADME of onolher re:iuu’ng\
fls concentrahon .
o Fxample : Rifampicin induces liver emzymes
that increases the metubolsm OF  warfoin,

mdur:mﬂ s effect .

© Ph?ﬁiﬂlﬂﬂltﬂj Pninﬂnnim'v © o Two drugg ac on d:’fre{enl feephs (% Fu}hu%
fo produce opposife Ph}uofogrta] effects .
. E'xamplt * Adrengline  (increoses  bleod Ipa'emd
£ histamine ( lowers blood Pb'l’m-lff.’) hawe
Opposinﬂ. achond,

@ (ompefitive anagonism-' * Two drugs @mpefe fo5 the Lame fecephor
ond the “antagonist - prevent the - agonist fom
bindthg,.

o Pxample © Noloxone (ompetes with opoicks (Mowphing)
at opod feeplom 1o Teverse overchse effct.

@ Moo- Guyelve Aniggoniom @ The anlagnist bind o ciffrnt sk
on feephs op Clew fhe faeplts dwe,

making. ft non  responstve fo agonm
o Fxample ! kelamine Dlocks NMDA  Fetephorsy
preumhhg_ Jhe ation of ta!m"amk X
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] EFFICACY |

® Efficacy refer b the maximum herapeuhc effet a dru3 @n acheve .
leqardless of +he dose .

® Tt indictes how well o drug achicles it ]‘arge! reeplor (v bn}joafml
po}huuuq fo prodice the clesited responge.

® A druBL with hign effiwey  produces shrang, response  even at  fow
of Moderate closes .

¢ In doe response - cune , efficaey s fepsesentec] by Maximum  height
C Emax) of the curve .

Response

Dose

o In the abowe gmph dmg, A ik more efftacious than B a%
wie of A has move height @mpre fo B.
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| Potency ]

° POfean refers fo the amount of dfug, reuited fo Pfﬂdﬂ(‘ﬁ a gl'LBn effat .
® T iz defermined by the dose needed fo achiewe 507 of the dngls

maximum effet CECso) -
e A drug with h:}}h potency - procuces the clesied effed ab a [ower close

® On o dose- feponse cutve , poleny IR delemined by the  psifon  of
the auve along, the X-ans — a more lefward Curve meons hyjher

ptercy

o Th the above guaph drug A js move polent than B o it has
more  leftward  Culve

VIDEOS : () IMPERFECT PHARMACY



| Aoverse Druc_RencTions |

® Advese Drug. Reochons are hamful 05 unintended fesponses fo g
medicalon that ocr ab nomal doses used {os frealment | cliagnosic

or prevention of disease
® These reachions, (an fange fom mid (I nausan or rash) fo severe

( such a% oran dmm?a of Iife- fhl’eafem'na_ uch.rgJ'( reachony .

Tures OF Avverse DruGc REACTIONS

@ _Tupe A (AveMeNTED)

e T} is common , precictable & close relaled
® Tt 12 awsed by dhugs known phmmammgi‘t\f elfeds .
® Bromple  Bleeding. foom warfensin , bypoglycemia fiom  Tnaylin .

@ Tyee B (Bizpree)
o Tt is les common (rare), unpredictable € not close feldked .
® Often due fo gllergies or genelic fachioss .
® Pxample: Anaphylasic fom  Penicillin .

® Tuwe C C Chronic)
o Ascociated with lon?_ ferm use of @ dru
® Eyampc : Adrenal suppression With l'ang_ frm  covhcosteroids .

@ Ture D (Delayed)

o Appens after some fime , even affer shopping. fhe g,
Ps Exampl(. ! (oner cused by Chemotherapy qugg.
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@ Tuee E CEnd OF Use)

e T} puus when a dng. (¢ suddenly Shpped Cwithdrawl) -
® Erample: Seizwes alfter S‘h:]opmgr Benzodiczepines

®© Type F (Falwe)

® (ock OF Effechuenecs of the Dmg_-
o T ocur oflen due fo dmg. interadions ov jncomed dcsing..
® Example: Antibiohc feskonce ,leadl'-g‘ fo freatment faikve .
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DRuG INTERACTIONS

® Llhen two or more dﬂlt}% are faken fo&e}he,r > 'lhﬂf an [nteract
In ways that offect their effechvenes € safely -

® These interachons can be eifher

@ Phamackinehc

® Phamacodynamic

@ _PupemacokiNenc  DRus TNTERACTON

o A Phamocgkinehc drug. inferachon ocaus Wwhen one dmg alfecs
the absorphon, distmbuhon , melabolism 0¥ excrehion of another druﬁl,
altering, its Concentrahon in the  bocly.

o Thiz, con leod o increased foxicihy or. reduced] effechvencs of @ dm51

@ Abcorphon : ® Some drugs @n incease or devense the absophon OF
another
® Example : Anfocits (ontalning, alcium, magnesium 0%
aluminium @n bind  with cetain antbihcs  C eg: felracy dines,)
and redice their cbsosphon making,-fhem less effechie .

® Distibuhon - @ Druge bind b prokins (eg- albumin) in fhe Dloed.
o IF two drgs compefe for the same  binding. site
o it an increase the free dng. levels , leading fo foricy.
® Example : Waorfemn C a blood thinper) cnd  Aspizin
both bind fo albumin . when taken {'aga‘her,
fspiin can displace Wafein | ledling, fo
an increased fisk of bleedr’nﬁ._

VIDEOS : () IMPERFECT PHARMACY



© Metabolism : oThe liver uses enzymes fo  metarolize chugs.
® Some dru?g an Inhibit 0% Indue these enzymes
Chanaj'n& how fhst another drug R bsoken clown
® Fxampie @ CGuapefmuit juice inhlbils  (YP3AL enzymes .,
dowing the metabolism of stabng - (cholesterd -
lowen dmgx) ,fm.:h'ng, fo hl'gfh d"‘Sf
levels € PUfenHaJ ‘fDx."u'fy_

@ Exaehon @ ® Some dg affect  kidhey funchon | alteing, how
dnig. 1s excreted .
o Pxample : Pubenecid (used for-qout) reduces the
exciehon of penicillin.., !eocﬂh&\ fo higher
P@icmfﬂ levele 10 the body , which may
bebenditic] in 2ome (uges.

® Puarmacoovnamic  DRua INTERACTION

e A Phamawdynamic dru& Inferacion  Occu  when fwo  chugs - alffed
the 2ame bfblogfcul farae} o pathuway |fad1'n% fo  addihve |
5unergésﬁc or anmﬂmish‘r_ effects
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[ PrARMACOVIGILLANCE |

° Pharmamw‘gjliance is the Scenee and achvihes welated to detedion
assessment |, understanding, and poevenhon  OF  Odverse.  effect
0v  any other dmﬂ“ selate]  poblems .

LIS poimary (ﬂ“ﬂ s 1o Iimpmove pohents Sofefy ond P’EDL-idi'ﬂ%_’
maximum theiopevhic  effect .

e This involues mmih?n‘n% and anal 2ing. doto from vonous Rowrres
»‘ndudrn% dinical tnalg  and Pasr Makeing, Teposts 1o r'denhv?
and Manage potential fisks  G%Rocioted i Mmedicakons

New Drue DEeveLopMENT

o foom the 2ynitesis [ dentification OF " Molecwle fo Markedng,
0 nhew dm%hke of leot™ 40-90 yeorz and it Is Ue“f
odly -

® '[ﬁaetf are {ollowin Aioges. in @ new dru% Clevelopment- -

o Synhess | Tolakion oF (ompounds

o Poe- Qinical Tndls

o Pesmission for Clinial Tnols

® Pharmaceuhical Fomulahon , standardizdion OF  Cchemiced

® (linical Thalx ( Phase I, T,10)

® Raiew € (mont ofF Maelng, Peomission
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Pre Clinicol Trialg

® P dinical fals are initiol phase of tesing, o new dru?
0 Arenlment befose it is tested In humang .

® This phote Involues

@ lobosotory  Kesearch

®@ Animal Tesh‘n%

@ Labom}or? Research
® Srientist Conduck expenments @l cultures o% tsve Samples
to imesh‘%ute the biolo%l‘cul effeds ond mechanism - of the

new reatment .
® This helps identify potentia benifits and risks .

@ _Animal Testin

o The frenment is teded on animols to Osses ts safely
eficacy and  phamacokinehics

o This Step helps <valuote the potentia) fos hamfy side
effds ond detemine fhe appsopride  dosage.
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Clinical  Tnals
® (limcal Tnale are wesearch shdies nduded wih human
parhcipants fo evaluate the sofely | effioey and  potenticd
side effets of new drugg , treatment ow medical sewvices
® (linic) Mols are simply ~ perfoom in  Humang, .

Puases OF Cunicar TRiALS
T oncst of fue phases
@ Phase 0
@ Phase 1
® Phase 9
©® Phoe 3
® Phase 4

® Puase 0

o It is oo kmown a3 microdosing. phoge .

o Tt is on enly slge of clinial reseasch cles:FSned to ga}hev
P&h’mfnon’ dala On how a new drug\ behawes -fn +he human
body .

o It ?glf Peofamne:! i very &mall g;umPOF paztcipants

® _Puase 1
o Tt delemines the metabolic and Pharmamdynarm'c efkd of drugs.
® Tt Is in  20- 100 heﬂ’rh? percons .

® T} evaluofes sufery of dru%
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® PHase 2

o TF foases on establisnment of therapeutic eficacy € dose rnge

o Tt ewluates the efiay of dru

oT Is Ekdbmwd i pakients Cwho have the disease that the
dmta. is expeded fo freat)

e 100- 300 pahen’rs

e Dumkion @ € months to severol years.

@ Puase 3

o IF fouses ON SaFely ’folembﬂﬁy ond possible dru% [nkerachons, ,
oeodaled on @ wider sale.

e Tt Is a Therapevtic (nfismatowy Tl .

o fosfoomed In 100s o thougondg OF polents.

® T fokes about 3-5 Years

®) Puase 4

oTF s also Mown ax Fost Marl:ehh% Survelllance .

o T} rnuo\ues on%mn} momhmn% and assessment Qfter the
drug. Is appooved £ Available to the public

® Tt fooces ON ’!m%“ tesm efds € overall Impact
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FOR CHOOSING IMPERFECT PHARMACY AS YOUR STUDY PARTNER
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ng| IMPERFECTPHARMACY@GMAIL.COM
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