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OBiopharmaceutics is a major branch in pharmaceutical sciences which relates
between the physicochemical properties of a drug in dosage form and the
pharmacology, \cjxicology, or clinical response observed after its
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OPharmacology is a branch of medicine and pharmaceutical sciences which is
concerned with the study of drug or medication action, where a drug can be g
broadly or narrowly defined as any man-made, natural, or endogenous o
molecule which exerts a biochemical or physiological effect on the cell, tissue, <
organ, or organism. .
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OToxicology is the scientific study of adverse effects that occur in livin R
organisms due to chemicals. It involves observing and reporting s;ﬂm}&n{sg? S -
mechanisms, detection and treatments of toxic substances, in particular relation U@-\\
to the poisoning of humans R s TR
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General definitions

JToxicokinetics which is the study of
and excretion of a xenobiotic under t
pharmacokinet‘ics studi

JClinical Pharmacokinetics is the application of pharrr_lacokmet‘ic prlnaples to
effective therapeutic management of drugs in an individual p
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Traditional pharmacokinetic studies usually involve multiple samples taken at fixed
kinetic data are

intervals from healthy volunteers. In contrast, population pharmaco
Sbtameddfrom patients being treated with a drug. e patients are often taking different
oses and have blood samples at different imes. 9\v WWlo (o Jei LaiGorr=
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studies the relationship between the drug § /1 /14 C0DY ¥ A1ICS r P
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the action of the body on the drug

L
concentration at the site of action
(receptor) and its pharmacological
SESDONSC the actions of a drug on the body
UDrug + receptor s Pharmacological @ k i
response or toxic response. :
- ION
~RECEPTOR INTERACTIONS 1-ABSORPT
;-THERAPUTICACTIDNS 2-DISTERIPUTION
3-TOXIC ACTIONS 3-METABOLISM
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Review of ADME ProcessesS

g the pharmacokinetic

processes of:

QADME is an acronym representin

v'A : Absorption
v'D : Distribution
v'"M : Metabolism
v'E : Excretion.
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Pharmacokinetics tries to answer the questions:
—+ > Why does only a fraction of the total dose reach its target?

» How should we dose (route) and how many times (frequency) to

maintain drug at target (efficacy)?

DRUG DISPOSITION
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How is the Data Generated?

p 3 oo 5 £ B e L
Plasma Concentration vs Time Curves

G e

mass
spectrometer

HTS
autosampler

Electrospray |oﬁlzat|<5;1 MS
revolutionized drug discovery!
(plasma, urine, bile analysis)

Concept & Uses of Pharmacokinetics
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din practice this involves the measurement and formal interpretation of
changes with time of drug and drug metabolite concentrations in plasma

urine and sometimes other accessible regions of the body, in relation to

dosing. ~ -
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It provides a framework for understanding what happens to a drug when

given to an animal or human, where it goes in th :
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Concept & Uses of Pharmacokinetics

trations of drug
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: -okinetics usually
* In practice, pharmacokinetics usually e il

1 e fy "-'_‘-‘--‘fp
blood plasma (Cenc. Vs ? B . RS itk
¢ This underpins what is termed the MM'ES of fitting
» Formal interpretation of pharmacokinetic dd ?::imining parameters e
concentration-versus-time data to a model and de
describe the observed behaviour.
X : stages of drug
* Plasma concentrations (Cp) are therefore useful in tge earclgncengtr A C
development, and in the case of a few drugs plasma drug
also used in routine clinical practice to: -
. s . : . C W e
»Individualize dosage, to achieve the desired therapeutic elfrfeift s
minimizing adverse effects in each individual patient — an approach kno
therapeutic drug monitoring, often abbreviated TDM.
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Therapeutic Drug Monitoring (TDM)

concentrlations has been established, enabling TDM. Concentrations of drug in other
body fluids (e.g. urine, saliva, cerebrospinal fluid, milk) may add useful information.

TPM Lo 7 s
Table 1.1: Examples of drugs where therapeutic drug 'Fnonitoring (TDM) of
plasma concentrations is used clinically parrow -H,wwj-a.d%c ndex Aru S P
Fategon' Exampleis) J —“Ditb
Mmunosuppressants Ciclosporin, tacrolimus )
Cardiovascular Digoxin
Respizaton- Theophyiline

Lithiwen Phenytoin
Antbactenals Aminoglyeosides
Anticancer drugs Methotrexaze
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Concept & Uses of Pharmacokinetics

OSome descriptive pharmacokinetic characteristics can _be gshmated
directly by inspecting the time course of drug concentration in plasma
following dosing — important examples, are the maximumh ;glla?mz
concentration following a given dose of a drug administere cllnru
defined dosing form (Cmax) and the time (Tmax) between g
administration and achieving Cmax.
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APP]ications of Pharmacokinetics

. _Mﬂmeasurements. : s
* Effects of physiological and pathological conditions o drug disposition and
absorption.
* Dosage adjustment of drugs in disease states, if and when necessary-
* Correlation of pharmacological responses with administered doses.
* Evaluation of drug interactions.
design a dosing

* Clinical prediction: using pharmacokinetic parameters to
regimen and thus provide the most effective drug therapy-

Bioavailability measurements

—

OBioavailability is usually assessed by
determining the area under the plasma

concentration-time curve (AUC).

OThe most reliable measure of a drug's
bioavailability is AUC.

OBlood drug concentration in human
following the administration of the drug

by oral or IV routes. A comparison of the 8

behaviour of orally administered &7

with that of IV administered
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Effects of physiological and pathological conditions on drug
disposition and absorption
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Kidney Disease

GFR
= \f « A e

GFR GFR Terms ]
category (mL!mim‘ 1.73 m?)
Gl =90 Normal or high
G2 60-89 Mildly decreased
G3a 45-59 Mildly to moderately decreased
G3b 3044 Moderately to severely decreased
G4 15-29 Severely decreased
G5 <I5 Kidney failure
Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group.
Note: Data from KDIGO 2012 Clinical Practice Guideline for the Evaluation and
Management of Chronic Kidney Disease. Kidney Int Suppl. 2013;3:1-1 5021
Abbreviation: GFR, glomerular filtration rate.
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Applications of pharmacokinetics
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