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I-E:o Comenrtment Oren MobeL: IV Bowus |

® Two (ompartment open moddl for [V bolus administration is
pharmacokinetic  model  used fo destribe how @ drug distnburtes
and eliminated from the body affer @ Single (ntravenous (1v)
bolus  youte:

It divides the body jnfo fwo ompartment :

(entral (ompartment-

Periphera)  Compartment-

©D e

® Centrar CoMPARTMENT
Represents blood and highly petfused Orqans ( heart liver,

kl'dm?x,s).
o DUUS is administered direcy info this compartment-

@ Peripueral (oMPARTMENTS

¢ Represents  less perfhsed tissues (e-g.,musde,. fat)-

o Duwg distibutes between the Cenfral and  peripher)
Compw"rmen’rs-

AssuMPTIONS
e The drug s rapidiy injected @ Q bolus info the Central

(ompartment -
Dmg eliminaon  oeurs on!g from the (eniral (ompartmentt-

® Dwg mover blw ompartments o first -order  kinetics.
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COMPARTMENT

Time

@ Now wote of manae in drug concentration fs (entral
(ompartment s given by :

(—jai—c: kg,-le—kuC{:-kWCc -**-®

Here, (c= drug (oncentration in (entral Compartment
(p= drug Contentrattion 4s in  Periphenal (omp artment
k2 = Pt order wate constant foy wate of dryg
distribution ffom centra) 4o periphest) @mpartment-
k29 = Hict order rate (onstant for xate of drug
distribution Fom penipheral 1o central compartment
Kio = Frst oder elimipation wafe conctant--
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) Similiasly (ot of change OF drug concentration in  penipheral
(ompar}merfl'!

C
gd—; = k’i'lfc"kzﬂp __#_@

Now we know X = Vd-¢ = C = X
Vd

leﬁﬁuﬁng value of C in equation D 2@ Fwe get :

dCc - Kka Xp _ k2Xe _ kX _,___,@
ot Up Ve Ve
o, QP e 0

it Ve Ve

Here, Xc¢ & Xp = Amount of drug in (entra) £
Peripheral - compartment wespectively

Ve £ Up = Apparent volumes of centra) &£
Peripheral compartment fespectively

@ ]]ﬂegm’rfon of equations @ ¢ ® yields :

(= Xo [[Eﬁ__-‘i] e-at 4 [E*ZL:EJ e‘”] 0]

Ve B -« *-B

Ca = 20 K2 _ab - (_}12_1__ e-si} ____@
4 vp[ B—ﬁ)e ¢ er—B)
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Where, Xo = Dose given infravenously
t= Time aRer administration of dose , ana
9 and B= Hybrid Frst -order vate (onctants for the
dictnibution phase and elimination phace
respectively -

® and B solely depend on k2, kay and kyo.
L Equﬂh'on © and @ (describe 4he  (oncentration oF drug in (entra)
and peripheral Compartments at any Given time L respectively.

@ The mathematical  celationships OF & apnd B 1o the rate onstank
(k2 , k21 and ko) are given by :

A+ B-= kg + ks + ko
dB = Ko kio

VIDEOS : ) IMPERFECT PHARMACY



I_Fc;snss _gesm

® A dosage regimen fefers o the Systematic plan fox  adminisiraitng
0 drug In fems of :
* Dose (how much)
* Route (how its given)
* Duration (how Iong)

® Tt ensures that +he drg is odministered in such a way fhak
’rherapeuh‘c levels are maintaned in the body wihout- caug'ng
wxchq.

_(ompoNenTs OF DosAGE ReaiMEN

@ Dose : The amount of drug admimstered at o gingle time
(. S00 mg)

@ Dosing Interval (T) ¢ The Hime blw two (onsecutive doses.
(eg. , evey howrs) -

® Frequmq of adminisiration : How many dimes q day the dnug
s administered (€9.,uice douly)-

@ Dusation of herapy : The fotol time the drug is administered
(eq., for F days)-

© Rovles of Adminsiation: Huw the drug & infoduced info fhe
body (ﬁﬁ.,cﬂll,l\), (M)
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OsyecTives OF An loeaL Dosaée Reeumen

Achieve and maintaun sk-adq - glafe plasma  @ncentration (ng)
within the +herapeutic Lwindow:
Avoid sub- therapeutic levels (inefPective) and foxic fevels

(dangeroue)-
Ensure patients Compliance (easy to Rillow)-
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[Steaoy STaTe Drv6 Leves]

® T hxed dose of Orugs is administered GRler requtar inferval) , its
plasma concentration starts increasing , However, as plasma anéentration
nsec, yate of elimination also stast  increacing-
® (vhen rate of admimstration beomes equal 10 rate oF elimination,
plasma concentration stabilizes and this is called Steady state-
* Typially reached oher 4 tos half lik of the dryg.

¢ Tmportant for mainfaining  therapeutic effect without foxicity.
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® (Jsed to detesmine the cowect dasing ¥egimen.
® Monioaing steady stae levels is  ecsential for drgs  with hasow
therapeutic  windows (eg. digoxin , lithium)
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IL)Aomo Dosﬂ

l_oading dose fs an fnitid Migher dose of q drug given at the
b‘-’gfnniﬂg of ireatment 1o rapidly achieve a therapeutic
concentration in  the  bloodztream.

FormuLA

Loading Dose (LD) = Css X Va
F

Where, Css = desifed steady -state plasma  (oncentration
Va = Volume of distnbution
F = Bisavailability ( Feaction OF diug absorbed
info. Systemic  Circulation)

PurposE

® Reduwec the }ime wequired o veach Hwempwh‘c |eve1'sjfspea‘aﬂqf
megr’ran‘\- in emergences:

& Qm‘ck\q intiakes drug acon where they delm{ could be hamb)
(eg- in Siezures arhythmias oy Infections)-
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[ManTenance Dose]

A maintenance dose is the amount of drug admioictered at-
Ueg]ulor intervals 4o maintain a steady  therapeuhc  oncentration
in the bloodstream after weaching that level with or without
a !cladfng doge-

FormuLa i

Maittenance Dose (MD) = (sg X CLX
F

Where, Css = Desired steady - state plysma Concentration
CL= Clearance ( velume of plasma cleared oF the
drug per unit dime)
T= Dosins interval ( Hime blw doses)
F = Bioovalability

(unacAt TMPORTANCE

The clearunce (C) OF the drug 1S C(rucial 5 higher deasance
h‘ecfﬁms higher maintainence doses.

If a- dug hos low bicavailabliliy (F<1), a larger dose may
be needed (ompared to IV udmimstration:

Maintains  efficacy  without toxiarty-

(nhca) for drigs with long treatment durations (eq- . anti hyper-
fengives , anliepileptice)-
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