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Introduction to biopharmaceutics

Biopharmaceutics: the study of how the
physicochemical properties of drugs, dosage forms
and routes of administration affect the rate and

extent of the drug absorption. ge..i.u,

* Thus, biopharmaceutics involves factors that

influence the:
1) rate of drug release from the product;
2) stability of the drug in the route of administration
3) rate of dissolution of the drug at the absorption site
4) availability of the drug at its site of action.
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A given drug may exhibit differences in its
availability at the site of action if it is administered:

in the b e in the

but

(e.g. an agueous
solution of the drug
administered by the oral
and intramuscular
routes);

(e.g. a tablet, a
capsule and an aqueous
suspension administered

by the oral route)

(e.g. different
formulations of an oral
agueous suspension)
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Scheme demonstrating the dynamic relationship between the drug, the drug product, and
the pharmacologic effect.



Iptroduction to biopharmaceutics
N}So‘?\""\" V;ﬁi /—;nc{"'bo)fsm Crere ton.
"« ADME: is an acronym in pharmacokinetics and pharmacology

for absorption, distribution, metabolism, and excretion, and
describes the disposition of a pharmaceutical compound
within an organism.
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* Pharmacokinetics: The study and characterization of the time
course (kinetics) of drug absorption, distribution, metabolism

and elimination (ADME).
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ADME PROCESSES
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» Absorption: is the process of a substance entering the body.

 Distribution: is the dispersion of substances throughout the
fluids and tissues of the body.

* Metabolism: is the _irreversible transformation of parent
compounds into daughter metabolites. )

* Excretion: is the elimination of the substances from the body.
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* Bioavailability: The rate and extent of drug absorptiw% } L
o, ony A~ 1V e
%0mg Bioavailable dose: The fraction of an administered dose of a =~ "

particular drug that reaches the systemic circulation intact.

 Plasma level-time curve:
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* The plasma level-time curve is generated by measuring
the drug concentration in plasma samples taken at
various time intervals after a drug product is
administered.
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ne concentration of drug in each plasma sample is
otted against the corresponding time at which the

asma sample was removed.
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o o * Drug Product Performance Parameters:
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iz vl a.@w{wwj concentration of drug needed at the receptors to produce the
Jes < desired pharmacologic effect.

2- Minimum toxic concentration (MTC): The drug concentration
needed to just produce a toxic effect.
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s _\@05’4- Duration of action: The difference between the onset time and
S . the time for the drug to decline back to the MEC.
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2" 5-(The time of peak plasma IeveD(tmax): The time of

maximum drug concentration in the plasma and is
proportional to the rate of drug absorption.
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—_—

Ve Oy v— W Ze g



ot N cutve S \op

250 e Vg Introduction to biopharmaceutics

D peake S 535y ol =
© Dese ¢ J:M@)
@ G;x,\y‘ch g:( o()’)So(V‘vL/‘eh {/rr‘#@)

)

: "‘J\@J”-S\Q\‘Yg‘\) Y G

-M‘L“*j Y ) oo

G ﬂ’.mﬁua{f}v QZ &. C,{n\f (}hw&w

eloall 585 b s sl Il 5a
ST SlanY i Lay B
Lol By Gl ST gadlall

Magnitude of Effect o Horicity ) S0t (2550 patrew 8 N

caon O (o) 200 s enw, DILs
oE:;I({u\U—'Ld g 2 c ‘
S\

/‘7
. )%K@(a‘\')w)ﬁ( {anﬁ{' =Y /\\@S\ \,_p
/—\ " .
> \j\“\\ YW ae sty <)

Effective Dose

—
$V T TN ) ! e,

Concentration {m

= Peak Concentration
3\ & \s)( \'Ab ]
pinivae  effe fe canc. E

Area under the
Curve (AUC)

ffffff

R/ Time (hr)

S5 R (e, Vaely <@ ol Ly, \eb]
@\ dese 3 R g \"IX € 2\ Al

(g poe dose

f““])\‘;’f\d\s a“?’\ﬁ)

Time of Peak

Time (hr)

. ;‘u Pheny Y, ,__U:- »-Jvrqheh UF achien Iy (Y] \as

.Frequency 1T JJI zli>s a8 - Duration of action \ e

Plaama Concentration {m

.Frequency { JI zli>s a8 - Duration of action T



(e S ol e alle o geall gt ol

Absorption Elimination
phase phase
A By .
4 R s o
£ MSC ™
'; -
(Peak plasma E »Therapeutlc
PR {Absorption rate= elimination rate) 'E MEC I‘ange
& “Tnax o &
Ty N S g s (w|ndow)
(i) Toxic level o
L) = (b) ©
g (a) = Maximum safe\\
= = concentration (MSC) E
g - L T 1 @
= j= -
a o
e
o
; (ii} Therapeutic range >
= .
= Time
© Minimum effective \l
= + concentration (MEC) S
R e G e, R R R esine s |
o (iii}) Subtherapeutic
Onsey of fj;ime tnumx AUC
" (time taken to reach Cmax )
) - 2 -

Administration of dose Time (t) X




Introduction to biopharmaceutics

Biopharmaceutical considerations in drug discovery and development
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TABLE 1-1 Biopharmaceutic Considerations in Drug Product Design

Items Considerations

Therapeutic objective Drug may be intended for rapid relief of symptoms, slow extended action given once per day, or
longer for chronic use; some drug may be intended for local action or systemic action

Drug (active pharmaceutical Physical and chemical properties of API, including solubility, polymorphic form, particle size;

ingredient, API) impurities
s

Route of administration Oral, topical, parenteral, transdermal, inhalation, etc

Drug dosage and dosage Large or small drug dose, frequency of doses, patient acceptance of drug product, patient compliance

regimen

Type of drug product Orally disintegrating tablets, immediate release tablets, extended release tablets, transdermal, topical,
parenteral, implant, etc

Excipients Although very little pharmacodynamic activity, excipients may affect drug product performance
including release of drug from drug product

Method of manufacture Variables in manufacturing processes, including weighing accuracy, blending uniformity, release tests,

and product sterility for parenterals ——/_
N ——
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Poor biopharmaceutical properties that impact the rate and extent of
drug absorption may result in: = —

* poor and variable bioavailability;

e poor therapeutic outcomes

* the need for multiple daily dosing;

* long and costly development times for industry; and high cost of

products.
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