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General definitions

L‘EJBiopharmac:eutics is a major branch in pharmaceutical sciences which relates
between the physicochemical properties of a drug in dosage form and the
pharmacology, toxicology, or clinical response observed after its

administration.

ff”\f‘Lc',DPharmacology is a branch of medicine and pharmaceutical sciences which is
) concerned with the study of drug or medication action, where a drug can be

55! broadly or narrowly defined as any man-made, natural, or endogenous
1 ,> v~ molecule which exerts a biochemical or pl}ysiological effect on the cell, ;flssue,\‘
| V)

/Lo organ, or organism. Rifo pi 1V s ) s

'iv.\ﬁu\‘\\/\' P SRC ,

-~ (dToxicology is the scientific study of adverse effects that occur in living

;7\ organisms due to chemicals. It involves observing and reporting symptoms,
- = mechanisms, detection and treatments of toxic substances, in particular relation

Q- SMS,
to the poisoning of humans
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General definitions

OToxicokinetics which is the study of kinetics of absorption, distribution, metabolism,

and excretion of a [xenobiotic under the conditions of toxicity evaluation (is
pharmacokinetics studied at high doses (toxic?).

QClinical Pharmacokinetics is the application of pharmacokinetic principles to the safe and
effective therapeutic management of drugs in an individual patient.

QTraditional pharmacokinetic studies usually involve multiple samples taken at fixed

intervals from [Eealthy volunteers.)| In_contrast, pop_ulatiop pharmacokinetic data are
obtained from patients being treated with a drug. These patients are often taking different
doses and have blood samples at different times.
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What is pharmacokinetics? aduinsahong =& A Tpze I Jusos
P dnﬂjj Vf’f“i Lrsgpesd Ao s ((0.....1;\ d\x»\jd?.)
an v/
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//7
(dPharmacokinetics describes the movement (Greek— kinesis) of a
drug (Greek — pharmakon) around the body.

dPharmacokinetics is the branch of pharmacology dedicated to

determining the fate of chemical substances administered to a living
organism — ‘what the body does to the drug’.
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Review of ADME Processes

OJADME is an acronym representing the pharmacokinetic processes of:

v'A : Absorption
v'D : Distribution
v'"M : Metabolism
v'E : Excretion.

ADME process

| 2N
The  process  « The process of a ‘The irreversible loss
reversible transfer of ~ conversion of one of a drug in_ =z
" drug to and from the " chemical species to chemically
site ﬁf.’ of | ‘site of measurement ~another  chemical unchanged or
fé‘ |?|§Ltl'eat-gln ,[931 tehcﬁ ~ species. unaltered form. -
site 0 |
(usually ~ blood,
sarum or plasma)
€ ¥ & &, . /. A\ ,
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ADME

J Elimination: the irreversible loss of drug from the site of measurement.
J Metabolism and excretion processes represent the elimination process.

O FElimination= Metabolism and Excretion.

Pharmacokinetics tries to answer the gquestions:

> 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

Bt OOD Yolatle
Oral dnigs in
ingestion expired air
Drug
Orug and
metabolites
f in unne
Intestinal Drugamd
reabsorption metabolites in
intestine stools
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PRE-CLINICAL OUTCOMES FROM DOING Pk

= Sclect compounds that have the maximum
potential of reaching the target (PK)

- Seclect the appropriate route of administration Lo
deliver the drug

= Understand how the blood (or plasma) levels
relate to efficacy (PK-PD) or toxicity (TK-TD) 1n
order to select safe doses

= Decide on the frequency and duration of dosing 1n

order to sustain drug at target for discasc
modification

= Predict Human pharmacokinetics

How Do We Do PK?
PERFORMING A PK STUDY

COLLECT SAMPLES (BLOOD., URINE, BILE

%

AT VARIOUS TIMEPOINTS
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HoOow is the Data Generated?

Plasma Concentration vs Time Curves
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Electrospray ionization MmS |
revolutionized drug discovery!
(plasma, urine, bile analysis) |

Concept & Uses of Pharmacokinetics

OIn 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.

QIt provides a framework for understanding what happens to a drug when
given to an animal or human, where it goes in the body, and how quickly,

that enables one to understand the effects that it produces.
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Concept & Uses of Pharmacokinetics

- In practice, pharmacokinetics usually focuses on @centrations of drug In
blood plasma\

 This underpins what is termed the [I:a(rgeﬁt_croqcentration stratcg‘y]

- Formal interpretation of pharmacokinetic data consists of fitting
concentration-versus-time data to a model and determining parameters that
describe the observed behaviour.

» Plasma concentrations (Cp) are therefore useful in the early stages of drug
development, and in the case of a few drugs plasma drug concentrations are
also used in routine clinical practice to:

»Individualize dosage, to achieve the desired therapeutic effect while
minimizing adverse effects in each individual patient — an approach known as_
therapeutic drug monitoring, often abbreviated TDM.

At a1 as) b

Therapeutic Drug Monitoring (TDM)

O Table 1.1 shows examples of some drugs where a therapeutic range of plasma
concentrations has been established, enabling TDM. Concentrations of drug in other
body fluids (e.g. urine, saliva, cerebrospinal fluid, milk) may add useful information.

Table 1.1: Examples of drugs where therapeutic drug monitoring (TDM) of
plasma concentrations is used clinically

O) Categoryv Example(s) hat
: @ Immunosuppressants Ciclosporin, tacrolimus =
J}"»

Lithium, phenvtoin
veosides
MNethotrexate

Antcancer drugs
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Concept & Uses of Pharmacokinetics

USome descriptive pharmacokinetic characteristics can be estimated
directly by inspecting the time course of drug concentration in plasma
following dosing — important examples, are the maximum plasma
concentration following a given dose of a drug administered in a
defined dosing form (Cmax) and the time (Tmax) between drug
administration and achieving Cmax.
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Descriptive Pharmacokinetic Characteristics

Plasma Concentration vs Time Curves
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