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Non Livear PHARMACOKINETICS

® Non -linear pharchokineh'cs refers t0 +he (ondition when
the rate of drua absorption, distnbution, metabolism or
excretion does  not chanae pmpolrﬁonath with 4he administerec]
dose-
® TIn Other words :
= A chunge in dose leads 40 a non- proportronal change
in plasma  neeniration , AUC or dryg elimination.

Kew Features Of Non LineaR PK

PARRMETER Linear Pk Now Linear PK
(Firt Order) | (Zero order/ Miked)
Plasma @nc vs Pro portional Disproportional
Dose
Clearante (€U (onstant Changes  wrh dose
Haif life (t1/2) (onstant- Vanes with dose
Auc (Area Under Proportisnal 4o [ Non - propostional
Curve) dose
Elimination Rate Increases with |  Becomes constant ot
oncentration high oncentrations
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Linear pharmacakinehic

Nen- Linear - pharmacokinetre

Plusma C(oncentration

Doge

Factors ArrecTing Non - LINEAR  PHARMACOKINETICS

® Saturasie (copacity - Limited) METABOLISM

. Enztfmes responsible for dmg metabalism Ce-ﬂ- (4P Uso mzqmt’s)
(an bewme soturated when drug - concentrotion 15 high-

¢ One soluration oaurs, I'ncreasing the dose no 10nger Increases
metabolism - propoxhionally:

Result ¢ Clearance derreases s doses rncreasec:
* Half -life Intreases With hrgher doses-

Example : « Phenytoin (Antiepeliptic)

* Hhanol
. Theaphufu'rine
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SATURARLE ABsoreTION

Dmgs that are obsorbed via carrier- mediated tronspoxt in the
Gl +aet @n show non- linear PK  when transporters qre soturated-
At h[qh doses , the rate OF absorption  plateus.

Resui = - Br'ouuaﬂubilﬂq decreases at high dosec.
* Non - propartional increase in plasma  concentration-

Examples:  » Giobapentin
* L- Dopa

Saturasle  PLAsma  Promien BINDING

Drugs bind 4o plasma proteins (eg- albumin) , bu bfnding Stes (re
linnited-
At high drug concentrations |, bl‘ndl'ng st beeme sajurated.

Resurr: o More foee drug is guailable — increased)
pharmaclogiaal  effeck and  oxicity.
* Total plasma  Gncentration may hot yefleck
actua) achve concentration -

Examples : ¢ Valponc Aad
* Saligydotes
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@ SATRABLE RennL EumMinATION (Secretion) Reahsorption)

® Some drugs are actively Secreted 4o ar veabsarbed in the kidney s
via camex pmfen‘ns-

® At high (oncenirations these ranspost cystems  become
Saturated:

Reut- ¢ « Decreased venal Clearance at h@h close.
e Non- linear eliminaten kKinetics.

Example: e Penicillin
. CephalosPom‘ns

(- Ervzyme Inovction OR TNHIBMON

G) Auto- induction: ® The drg increases s own metabalism Ovep
Yme-
. Enzqme levels increases With repeated dosing.
Example « * (arbamazepine

b) Enzyme Tnhibition : Drug inhibits Hs Own  metabolsm or
that ofF other dmigs.

Example: Ritonavir (inhibits CYP3A4).

Rexul ¢ Uarjable metaboltsm rater —» non- linear  kinekcs.
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[ Micuneus Menten Equaion |

® The michaelils menten equation destnbes the rate ofF drug
metabolism 0¥ elimination When metabolic  pathways  becomer
Sturated  at hr‘gher dm& (oncentrations.

® T is the Rudamenta) equation used 4o choraderize non-
linear  pherm ackinetics.

® Tt js expressad Qs

- dc _ VUmax C
dt km +C

Here, -dcfdt = rate of change in Orug Concentration

Umax = Maximum elimnation ¥ate

Km = Michaaliz Menten (onstant
C = Pasma Drug Concentration
Tnderpretotion

There are 3 possible - situation dg_pendjﬂ%. on valws of km & C

@ km=C
@ km »)C
® km ¢
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@ Km=C

® Under Hhis situation , -d¢ . VYmax C  _ Unaxt

-—

dt C+C 27

Hence, -dC _ Umax

— -

o 9

® TIn this Sysfem is in @ mied order Sate - between Fsst ordsr

£ zery order

® Anq Aamall doce  increqse  states aFf‘fdmg elimination rate
unpvedfcmbltf.

@ Km 2YC

o If km >»C,we cn assume km+ C = km

Henfe, -.—d_c_ - Umax C
a+ Km

o Under this Shuation , System follows Frsk order kinetics -

o Therafe of €limination fs proportional 10 drug concentrotion-

o TF you doubt the dose, the plasma concentration also
'ﬁough\q doubles -

o There fs a linear ¥elationship blw dose € vesponse:
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km << C

o Under His andition knm+ C A C

Hence, —g_(z_ - Vmax C & Vmax
d+ C

In this System follows zero Onder kinehis.
The rate of elimination becomes constant € independent of
concentration.

Rcreasfng the dose further doesn+ increace elimination wate:
Tﬁxfa"rq con occur with smal) dose  fncreases:
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Exameie OF DrRuér SHowinGg: Now - LiINeaR PK

Drua Tere OF Non ReAson
UNEARITY
Phenutoin Stturable metabolism Cyp enzyme
saturation

Theophtflline Stturable metabolism Hepatic en2yme
Saturation

Valpwic acd Saturable puotein Albumin Saturation

bl'nding

(abopentin Saturable. absorption Active. frangport
limrted

CO!’OO.mazepine Auto  induction Increasts fts own
metaboism.
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