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Drugs needed dose

Drugs are compounds that are foreign to the body;
— Drugs are called xenobiotic

— Drugs have the potential to cause harm rather than healing when they are used
mappropriately or in the wrong dose

Question: what is the right dose?

> The physician Paracelsus stated: “*Only the dose makes a thing not a
poison.”’
—> i.e. a dose that is therapeutic but not toxic

> In this class we will go through some tools that can be used for the
determination of the proper dose

g gall W\:\LF\J&MM&S&‘;MCJQM\JL@ .

o) gl LiLiES) Adas (e S Uy Sy

i 4 IV s e g e 488 sall i Lo sa A8LEES g oy W) VoW1 adialll g ol pall sy ]

Osiln aal s (A O5ale 700 G Lo z ) T 23 o) 93 plaal adlss D

D Gl ghd 3 e o e A ) gal) CiLAIS) & glad .

LDt 5) L 3o 5 o) gall Alladll salal) piesd oy 5 sl L]

& sall dansy 4l Jia gy o sall Ly W a8 gall & Teliy ()5S0 ) ala gl Blae ol ol i ol JsanlS o il il ) g Ll 0 gall OSSR a3y 3 6 2
site of action or target site ¢!l

D Oild ety dapall sl s dosage Regimen o) sall Aledll dapall sty 5 A1 3

dose slsdlds a AN AR o
s 235 g ¢ el £ IS o) el £ JS o) gall aad 4d) Sad lal Jia gl g ™" dosing interval s)sall he) o @B gll (e aS S " A0 Arilly @
(B ISy ) gall (ay Jghal o g ety Afllad ciilS La JS ) amaally ¢ 9al) Agllad duilgdl) ddpual)

The process of drug discovery

Facts about drug discovery
(QThe average time for a new drug to be approved is between 7 to 9 years
(QThe cost of introducing a new drug is approximately S700 million to $1 billion

Steps involved in the drug development process include:
1: The pharmacologically active molecule or drug entity must be synthesized. isolated or extracted

7. The formulation of a dosage form of this drug must be accomplished in a manner that will
deliver a recommended dose to the “*site of action” or a target tissue

3. A dosage regimen (dose and dosing interval) must be established to provide an effective
concentration of a drug in the body. as determined by physiological and therapeutic needs
(utilizing pharmacokinetics and biopharmaceutics).
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Definitions- Pharmacokinetics

Pharmacokinetics 1s the study of kinetics of absorption. distribution.
metabolism and excretion (ADME) of drugs and their Correspondlng
pharmacologic. therapeutic. or toxic responses in man and animals”™
(American Pharmaceutical Association, 1972)

Apphcatlons of pharmacokinetics studies include:
Bioavailability measurements

2. Effects of physiological and pathological conditions on drug disposition and
absorption

3 Dosage adjustment of drugs in disease states

4. Correlation of pharmacological responses with administered doses

5. Evaluation of drug interactions
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Definitions- Biopharmaceutics

Biopharmaceutics ““is the study of the factors influencing the bioavailability of a
drug in man and animals and the use of this information to optimize
pharmacological and therapeutic activity of drug products”™

(American Pharmaceutical Association, 1972)

Examples of some factors include:
> Chemical nature of a drug (weak acid or weak base)

> Inert excipients used in the formulation of a dosage form (e.g. diluents. binding
agents., disintegrating agents, coloring agents. etc.)

> Method of manufacture (dry granulation and/ or wet granulation)

> Physicochemical properties of drugs (pKa. particle size and size distribution,
partition coefficient. polymorphism. etc.).
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Biopharmaceutics (Cont’d)***

The factors that are studied in biopharmaceutics affect the following:
> The stability of the drug within the drug product
> The release of the drug from the drug product
> The rate of dissolution/release of the drug at the absorption site
> The systemic absorption of the drug

Types of methods used in biopharamecutics sciences:
>In vitro: without using laboratory animals or humans
>In vivo: done using laboratory animals or humans
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Definitions
Onset of action

The time at which the administered drug reaches the »— MIC

therapeutic range and begins to produce the effect. —~ \‘
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Examples:
> Intravenous

> Intra-arterial

Features:

Intravascular routes

Sites of drug administration

Extravascular routes

Examples:

> oral administration

-

> subcut

YYVY

intramuscular administration

aneous administration

sublingual or buccal administration
rectal administration
transdermal drug delivery systems

inhalation

An absorption phase is present.

The onset of action is determined by factors such as formulation and

type of dosage form. route of admuinistration. physicochemical

1 There is no absorption phase. Features

= 05 There 1s immediate onset of action. 1.

3 The entire administered dose is available to produce -
pharmacological effects

4. Adverse reactions are difficult to reverse or control

properties of drugs and other physiological variables.

The entire administered dose of a drug may not always reach the

general circulation (i.e. incomplete absorption).
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Pharmacokinetics (PK)***

COPharmacokinetics is the science of the kinetics (fate of drug due to its movement) of
drug absorption. distribution. and elimination (including excretion & metabolism)

OJIn pharmacokinetics, a combination of theoretical & experimental methods are used:
>In the experimental methods. biological samples (e.g. blood. urine) are collected
after dosing then are analyzed using analytical methods (e.g. HPIL.C) to measure the
concentration of the drug and/or its metabolites 1n these biological samples
> In theoretical methods, the data obtained from the experimental method is
analyzed using a combination of PK and statistical methods
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I. Experimental methods used in PIKK %%
Measurement of drug concentration

(O The samples collection methods could be by either
> Invasive methods, which require parenteral or surgical intervention
in the patient (e.g. blood. spinal fluid. tissue biopsy)
> Non-invasive methods, which is obtained without parenteral or
surgical procedure (e.g. urine. saliva, feces., and expired air)

O Drug and/or metabolite concentration is measured in biological samples
(e.g. milk, saliva, plasma. urine)

(O The analyses of samples is mostly done using chromatographic
methods (e.g. HPIL . C)
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I. Experimental methods used in PIK 7
Measurement of drug concentration (Cont d)

COMost of drugs exert their action outside of the blood (i.e. in tissues)

L Measurement of drug concentration in these action site is usually not possible
~ A s an alternative. the drug concentration is measured in blood., plasma. or
serum and then the pharmacological effect of the drug is assumed to be
proportional to drug concentration at the active site which is assumed to be
proportional to drug concentration in the blood
—> Kinetic homogeneity: drug concentration at the site of action is
proportional to drug concentration in the blood (this is not always true)

Page 6 of 9




Areej Mohammed Al-Momani LEC1
Do) sl S 5 LA e Gy (3 ke ¥ Linie A i) 48 Hhally S

La Sl ) g paeal) g adlly o gall 38 55 quiluaa A gY1 4y yhatl

el ol sall S 5 lal o pile 4yl ST 4 (sla

il alse 5 oLl s ¢yl 4 sal) ilicall s elimal) adl LA 5 el el adll LS £ (g (555 JalS Sy ol
s (i g ela o o le ag el Lal i85 dal s 5 g s el e B oke La Ol adl a g sanadl 5 La 330N o (3400

s e Oalite o g ) 5 Le Ol 0 g sall (455 il (5 s

kinetics

I. Experimental methods used in PIK
A. Measurement of drug concentration in Blood., Plasma, or Serum

L The most direct procedure
OO The difference between blood. plasma. and serum is as follows:
> The whole blood=—Cells (RBC s+ WEBC s+platelets)+ Clotting factors+Proteins+Water

> FPlasma: An anticoagulant is added to the blood to prevents its clotting. then the blood is
centrifuged and the supernatant is collected as plasma
Plasma — Proteins + Clotting factors + Water
>Serum: the whole blood i1s allowed to clot, and then it 1s centrifuged and the supernatant
is collected as serum
Serum — proteins + water

Note: The protein content (level) of serum and plasma is not the same
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I. Experimental methods used in PKF ¥
A. Measurement of drug concentration in Blood., Plasma, or Serum
General plasma concentration-time profile after extravascular dosing
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I. Experimental methods used in PK ¥
A. Measurement of drug concentration in Blood., Plasma., or Serum
General plasma concentration-time profile after extravascular dosing

COOThe extent of absorption is measured by the area under the curve (LAUC)
More absortion — higher AUC

CThe peak (maximum) plasma concentration is a measure of both rate and extent of
absorption. and it is affected by
> The strength of the dose given
> The absorption rate constant
> The elimination rate constant

COdThe peak time (£,,,4x) represent the time at which the maximum drug concentration is
observed. and it is an indication of the rate (speed) of absorption
As €, 1 —= faster absorption
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I. Experimental methods used in PIKF ¥
B. Mcasurement of drug concentration in tissues

(O The tissues samples are usually taken by biopsy for diagnostic
purposes (e.g. cancer diagnosis)

(A Usually, only a small size of tissue is taken., which make the
measurement of drug concentration in these samples a difficult task

(A Drug concentration in one tissue biopsy may not reflect the drug
concentration in other tissues nor in all parts of the tissue from which
biopsy was removed

1) ol Jaall (e Adie 3A) JSA Ca o) gl 38 5 s (b A jail) (§oal) (e 0 AW g 4NN 4By Jhal)

;\}ﬂ\ﬁ}uwoﬂu)gcﬂg#\amh#

o) 52l Al 48 el B pilae ye 4dy sl iy Jsadl o) sall 38 55 s

Crodeda A od 31 plly 352 sall 5 gal)

J\}d&i&ﬁj}ﬁ&ﬂbeﬂ‘&ﬁwchieﬁwe.maj\d;\d Mhaﬁn\éc‘jduco‘)hcu\dj\ﬂ 1
Ol S g 4 palAill &5 Waey g Bazal) coy sl Bamall jlas (e JaG g o) jiiall salall ) allaii) o8 clia day g avad) Jab (abiaicl ad jla el ga ) 2

Page 8 of 9




Areej Mohammed Al-Momani LEC1 kinetics

I. Experimental methods used in PK***
C. Measurement of drug concentration in urine & feces

Urine:
CWhen linear pharmacokinetic is assumed

> Then. both the rate and extent of renal excretion of drug are proportional to the body
exposure of drug which is affected by the extent of absorption

> Urine analysis 1s an indirect method to evaluate the bioavailability of extravascular
dosing

Feces:

CdThe drug found in the faces can be of two sources
1. The drug that has not been absorbed after oral dosing

1i. The drug that has been absorbed systemically and then excreted in the bile or from
the GI wall into the GI lumen
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