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IPHARMACOKINETI(S I

® Phammacokinetics is the branch of steme that siudies what the body
does fo @ drgq offer i is doken-

® Tt explains how a dnyg moves through the body from the moment
you fuke i until t  leaves your body [ system:

® Pharmackinetics is OFen called "ADME”, which stands fov :

) Absoiption - How the drug gels info the  bloodstream.

W Distribition- How +he dryg spread +hough -he body.

w) Metabolism- How +he body breaks down the drug.

N) Fxcrefion- How +he drg fs removed fom +he body-

OBIEcTIVES
® To defermine how Jhe body absorb the drug , how distributed the drug,

how the drug s melabalized |, and how the drug is eimincted-

To cakuicde dmg Concendrafion in blood over ime.

To opfimize drug dosing for  raximum efect and ‘minimum side effecis.
To suppost safe, und effective therapeutic drug mondonng-

To predict onset, infensity and dumhon of drug  achion-

APPLICATIONS

Help 10 decide how much medicine fo gve:

Helps awid side effedts und drug  problems-

Helps make Areatments move pessonal foe cach  pakient-
Helps dodors reat overdoses 0¥ high dnig levels  safely .
suppost safe use of dng dwing research and Hrials-
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PrarmacokiNeTIC MODELS

® Pharmacokinetic models are fike maps or diagrams that help us
understand  and predid how @ drug moves though +he body over

4ime-

® They are 4rols that Sceintisls wse o desnbe what happens o @
medicine afler i enters the body and how i gels in, how its

bwoken down and how H# leaves.

® These models use math and pidures o reprsent he body s
different ompartments (fike boxes) , such 08 blood, lives 0F Ohes

Or_gans.

® Busically, there are fwo methods foy analysis of phormacokinetic: data:

Model Appmach

— (ompartment Model
Mammiallary - model

(ctenary model

— Physiological Model
Pesfusion Limited Model
Diffusion Limited Model

—Distributed Parameter Model

Model “Independertt
A pprourh

— Non - Compartment-
Analysis
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ComearTmenT _MoDEL

® (ompartment models are simple woys fo understand how a drug
moves in the body by dividing the body irfo sections ov
ompartments-

® Think of compartment [ike boxes that represents diffevent park OF the
body , like bloodstream , Grqans, Oy fissues-

® These modek dont show real body parts help us  understand  how
the dmg enfers , moves amund and  feaves the body-

® A @mpartment is not a real physiclogical v ant enalomic segicn
but an imaginary ov hypothefical qrouping OF Hissues with similiar
blood flow £ affiny-

ADVANTAGES

Simple o we and  understand-

Helps predict druq fevek jn the body over Hme:

Useful for estimating drug  absorption, disinbution and - elimination.
(an be adepted fo it different Hypes of drugs-

Requires fewer dola fo (reale G model

Help design pooper dosing schedule-

DISAOVANTAGE
Do not fepresent acual organs oOF -HisSues.

less accwrate for drugs  with inegqular  distribudion.
Not suitable for all Jypes OF drugs ov Conditions:
May  reguire adjwstments 40 it wea- life dafo-
Assume unifvm drug (onentrrions  within - ompartments-
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Trees Or ComparTment MopEL
® (0mpurfmen+ models are devided into fwo cateqories :

@ Mammillary Model
b) Ccrlmmq Mods!

@ Mammiuary Mooel

® This compartment model s most commonly wied in pharmacokin etic
studires.

® T har central @mpartment and  peripherat  Compartment-, in  which
the peripheral Gmpartments are Connected  (enteral  (ompartment-

® The central @mpartments ®nsists of plasma and  Organs like lungs,
liver and kidneys, and the peripheral - ompartmens onsist of  less
vascularized Hissuer with fower blood flow-

® The rue 6f movement of drug bjw (ompartmens is called rute
onstant and  denoked by ‘K-

® \arious mathematical equations are used fo describe the modeks and
evaluate Varows pharmacokinetic - parameters :

e Model 1 : One-ompartmert open modd T- injection.

K1o
1 —p

® Model 2: One- compartment open modsl with first - order absorpfion-

Kat 1 K10
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® Modal 3: Two (ompartment open model TV- injection

W

® Model 4 Two- ompastment open model with First - ordur absyrphion.

1 @————"—=—-++2
0

Kot ke L,

0

@ (arenary MooeLs

® The catenary modals is another way fo understand how a dmug moves
ihfough the body , but s @ bir difference from mamniliasy model

® T3 is model of imaginafion a choin of (omportments linked one affer
the cthers.

® This model S Wed farely

Kot Kay ' I‘ K32 5
" > M 1
Ki2 L—— kas -
K10
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PrysioomicaL_MopELs

- Phqsfo{gg:‘ca] models also known as  physiologicary - based  phannackinelic
Modls (P8 -Pk modls)-

® Tis understancing of drug distibution in the body a4 realistic
way.

® These models are based on an wnatomical and physisiogical data-
These mockls potentially predicts the Qcturate Hissue Urig  (ontentration,
Which +he (©mpartment modds FRuls o do-

Structure Of Model

® The no- OF ompartments are bided on the diugls characteristics in
the model

® Describe each fissue / organ with -mathematic equations makes the
model complex,, tissues Wit similiar -~ perfusion properties are qrouper]
into Q Single compartment-

® oy example lungs, liver, brmin and kidney are Grouped Rapidly
equilibrating Hssues (RED) while muscles and others like adipose (Fat)
qrouped @ Slowly equilibrating fissua (sED)-
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IV- Dose

Quung Lung
Heart
Qi- Qa
- Grut 'I Liver %"
Eliminadion
g ,.l e Ok _ __'§
= krdneq ke elimination «w
,g HeT Quer " §
= Q ot
PPT G

(where, Q= Blood fiow rate fo body region
HPT= Highly Perfiued Tissue
PPT= Poorly Perfused Tissue
Km= Rate onstant for - hepuic elimination
Ke= First - ordor nate onstant for unnary excietion.

Factors  AreectingDRver DistRiguTion

® Tn physiologict) modals , the rate OF drug ddvery 4o @n ovgan
depends On :

® Blood flow fo Hisswes [ organs.

® Tissue pemeability ke Lipid solubility ond membrans drangport affect

enlry.
® foi ond woler conlent affet drug eolubilily and Storage:
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Types of Physiological Models :
1) Blood Flow rafe- Limited Models (Perfusion Limited Modal)
1) Membrane Permeation fate -Llimited Modls (Diffusion Limited Modal)

@ Blood Flow raje - Limited Modsls
® This model assume hat the diug which s mov in the blood
within @ body region S fuster than blood flow -

@ Membrane Permeation fate- _LimHed Moddls

® They are Omplex and applicable 10 highly pblar, ionised and charged
drygs-

e Tn this the cll membrane acb os bamier for Hhe drug , which permeates
gmduaﬂq +hrough diffusion-
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Mobet INDEPENDENT APPROACH

Non (ompartment Analysis

® This compartment dossnt vequire assumption OF imagination oF
specific compartment modal

® This @mpasiment known s made - inclependant  method-

® T asume the dngs o melabolites folow linear  kinetics.

® Tig involve (ollecting the data after adminisiraking the single dose
of +he dng

® The non ompariment analyss approach , based on stasfistical moments
thepvy , invalves  accumulation  of experimental data  with « single dose

of dng
® The dnyg Concenfration in plasma a8 a stohefical disinbuticn

curve

AUMC
ALC

MRT =

(here, MRT = Mean ¥esidence time
AUMC = Apa under the first - moment (wrve

AUC = Ara undor the 2zefd- moment (Uve

e To calwlate AUMC and AUC from -the graphs dovided the
cuve imo trapezids , find the area of each trapezoids Sepurately

and add them together.

VIDEOS : ) IMPERFECT PHARMACY



AU( & (‘l}_'{‘)(Cf "’Cg_)

- (oncentrohon

> (oneniration X Time

ADVANTAGIES

Ths mathematical lreatment can be wsed fw almost any diug OF
melaboite, provided that they follow - fist ovdlor Kinefics-

Not required dletailed deseription OF  drug disposition  chamctenshcs:
Simple  cqebric equation , used fiv duivtion OF +he phamacokinetic

parameters:

DisADVANTAGES

Provides limited infsymation  reqarding the plama drug ©centration

fime pofile:
This method does not wed fv non- linear kinetics:
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One CompartMenT Open MooEL

o T +his mpartment, we asumed whole body in an one
compm‘fmenf-
® The One (ompartment open Mods s simplesk mockl, alsd known

as Instantaneoys Distibution Model -
® One compariment open mode) operates on  some fllowing Ussumptions:

) Whole body assumes as Single Compartment without bwders o dng
movement-

i) The dmugs quickly spread throughout +he body , maintcining instarst
ditrbution equillibifium  between plasma and ofher -body fluids:

i) Drugs move dynamicatly in Labsorption) and ouf (elimination) of
$his (ompartment-

iv) Elimincdion of drugs are ot constant rate:

V) Rale of absorph'on/ input- _greafer than fde of 0u+pu+/efimimﬁ'an-

W) Plosma shows drug levels in all body tissuet, Offes I Hhey

mﬁghf not be same:

® They ,gmemlly used 40 descnbe lema levels Fonowing admnistrahon

of single dose OF drug:

J M etubolism

D Ka Blood and other Ke

ru e

4 Dput e i Output \Exfreh‘on
(Absorption) (Eliminceion)
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|0NF (CorwparTMENT MoOEL FOR IV Bowsl

® The one (ompartment Open model for IV (infravenous) Bolus
injecton 15 @ pharmacokinehc  model  where  the  entire body
's nsidered s a  single, unifosm  ompartment and the
drug s adminstered  (nstantly info  the  Aystemic circulahon
(via (v bolus).

o The drug then gets eliminated from the body following Frst -
ordar Kinetics, +hrou3h an open system:

Blood £ other Ke
Body tissues |

_.

Key FEATURES

One Compartament : Drug distributes instanHy &£ uniformly -

Open Model Drug is eliminated (maqu via liver or Hidneys):

TV Bolus : Enfire dose is given dt once, no ubsorption phase-

Firsk Order Eliminahon : Rute of elimination fs proposhonal o
dmg oncentration-
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® The mte of druq  presentation in body Is expressed as :

A% Qate in (availability) - Rate ot Celimination)

dt

® Now since in IV Bolus there is no absosption phase, Hence
we (n write the equation 0 :

.3_:_ = = Rate in (availabilrty)

Lo = - Kex

Here,

® K= Fyst oder elimination tate (onstant

* X= Amount of drug. in bodg ot any time t.

* Negotive sign indicates that dryg is being last
flom the  body-
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Estimaton of Pharmacokinetic . Parameters

® FHiminaon wsate @nstant
® Elimination Half - |ife
® (learance

@  FElimination Rate (onstant

from Gieneral  equation, we have

dx, -Ke X
dt

On . Integrating above equation we ge’r
X= Xo-ekf
Taking IOgm on both side, we Qget
Ket

logr = logXp = —
9 9% " 7303

Changing the equation info  oncentration Form, i can be
writen s ( because X = Ud<()

logC = 109 xo - ket
2-303

Here, C= (onentrafion OF diug. in the body at Hime 4
Ke= Elimination wate (onstant
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@ Elimination Ha¥f - Iife
o This defined as time faken for the amount of drug in the body
as well as plasma concentration, fo decrease to  So 7. of s
inthal value due o  elimingtion-
® Tt is seafed 4o elimination vate Constant-

ti2 = 0-693
ke
Here,
tiz = Hor life
Ke = Flimnation Rate (onstant
@ (learance

® (learance fs the wlume of plasma from which the drg fs

mplefely vemoved - per unit time-
® Tt 5 an imporfant paramefer that relates Plasma  drug
(oncentration (with ote of drg.  elfimination Hom  below

ecpurinn

Cleurance - Rate of Elimination
Plasma dmg (oncentration

dw [ dt
C

(l =
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