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Introduction Nabillery
= The most important property of any non-intravenous dosage form,
intended to treat a systemic condition, s the ability to deliver the(y v
active ingredient to the bloodstream in an amount sufficient to Q\S Red '
cause the desired response Reofodic 00
ackily
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= This property of a dosage form has historically been identified as
_physiologic availability, biologic availability or bioavailability

= Bioavailability captures two essential features, namely how fast
the drug enters the systemic circulation (rate of_absorpt!on) and
how much of the nominal strength enters the body (extent of ‘
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Introduction i
owly DPrg J) arls We
«onsek et AcHon m  Given that the therapeutic effect is a function of the Q)Jw ‘—"’)‘\l
0\€Peno|s on drug concentration in a patient's blood, these two * - -
foke of 4 . properties of non-intravenous dosage forms are,’in AbSo(?HO'“
of lug abgor Phon principle, important in identifying the response to a i e
drug dose: BN
1. Onset of response is linked to the rate of drug absorption C\(Lm}ahaﬂ ,J)
— whereasthe time-dependent ~——— e P
2. Extent of response is linked to the extent of drug aloy’ipht"\ - Véb
absorption. U — "\Sl =V
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Introduction

» Bioavailability following oral doses may vary because of either *
patient-related or dosage-form-related factors

» Patient factors can include the nature and timing of meals, age)
diseasé, genetic traits and gastrointestinal physiology /

» The dosage form factors include: .\“\;( 7@;\:&’)% ‘H‘QV\ Eaé }
1) the chemical form of the drug (e.g. salt vs. acid),’ e

2) its physical properties (e.g. crystal structure, particle size),

3) an array of formulation’ (e.g. non-active ingredients) and
manufacturing (e.g. tablet hardness) variables.
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The Importance of Bioavailability Studies

* In the strict sense, bioavailability studies provide an estimate of the
fraction of the orally administered dose that is absorbed into the
systemic_circulation when compared to_the bioavailability for a
sp_lu_ti_wﬂ, or intravenous dosage form that is completely
available R :

Il
-\) L) ()D(,ploavallablhty studies| provide other useful information that is

G important to establish dosage regimens and to support drug
ﬂ)n \ il
Qs¢ labeling, such as distribution and elimination characteristics of the

)N
B \\.(\\\0* \‘\‘\j drug

Qs (\ﬁ * Bioavailability studies provide indirect information regarding the

presystemic and systemic metabolism of the drug and the role of
transporters such as p-glycoproteins
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The Importance of Bioavailability Studies

= Bioavailability studies designed to study the food effect provide
information on the effect of food and other nutrients on the”’
absorption of the drug substance

= Such studies when designed appropriately provide information on
the linearity or nonlinearity in the pharmacokinetics of the drug
and the dose proportionality

e =bs] ™,
7 me Avscrdvien J) OF2 do Dose ee) o) G
2\9 - B|oavallab|llty studies provide information regarding the
w 685 P performance of the formulation and subsequently are a means
: = to document product quality
moge .
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Bioavailability Assessment Methods
lcsqrect measure of bioavailability: )

" Based on Plasma Drug Concentrations: Drug,_cor concentrations in the blood
BV\,\@ A \E .
G d plasma are the most direct methods of determining the systemlc

'L)".»LY) OB,\_\j \}/_A»\) avallablhq aof adrug =
C)‘ CCa M 2Cndirect measure of bioavailability kc(' rls\ ) 9—-—&1 o’
Lo M‘ = Based on Urinary Excretion Data: This method can be used only i if urinary 0N O—{L d(‘ﬂ
?(u%\ﬁ excretion of unchanged drug drug is the main mechanism of | elnmmatlon of the‘, 3
ufi'ne J, O
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drug and urine samples have been collected in intervals as short as posmble
LGRS

to measure the rate and amount of excretion as accurate|y as poss:ble C C NCr (j C —’3-44/ O:()
(V%

= Based on Acute Pharmacodynamics Effect: This approach may be 9

applicable when the drug is not intended to be delivered into the (‘Uhr\z ‘xm\ﬂ?——

bloodstream for systemic availability. Tt is—an" indirect measmf \ﬁ))u '\u}a)\ (709
‘bioavailability in cases where the analytical method for assessing crug
concentranonsmtheplasmaorotherb|o|og|calflu|d§cannotbédevelopk. B“'\‘ﬁ -5) U\/ \'3'
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= Absolute bioavailability ‘of a drug is the systemic
availability of the drug after extravascular administration
of the drug and is measured by comparing the area

~under—the—dru tration—time curve after
extravascular _administration to that  after
e

administration —

®» Extravascular administration of the drug comprises
__Toutes such as oral, rectal,_subcutaneous, transdermat,—
nasal, etc. —_——
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e Absolute bioavailability

ol bbbl B
Area under concentration curve
Al For the different doses

(IV  vs. Oral), the
bioavailability ~1s given
by: =

e T

Oral dosage form
(product A)

Concentration

Area under concentration curve
(AUC)

Relative Bioavailability

« The relative bioavailability/is the systemic availability of a drug
. o from one drug product (A) compared to another drug product (8)
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Bioavailability and Bioequivalence

Bioequivalence:

- means pharmaceutical equivalents or pharmaceutical alternatives whose rate
and extent of absorption do not a_significant_difference when
administered at the same molar dose of the therapeutic moiety under similar

_experimental conditions.

- Bioequivalence studies. are_usually_performed to_compare the rate and/or

extent of absorption of a new drug product or a generic equivalent with that of

a recognized standard (usually origijiral)f

—_—

Two dosage forms are bioequivalent Two dosage forms are not bioequivalent
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Bioavailability and Bioequivalence
-HVASE}JK moiely @V oy Goa)) wao
- P al:);r\\‘aﬁ‘utncalQ.A’!ter‘?gtsvses: Sy meldicm o medsiam o
means” drug products that contain the identical therapeutic P

moiety, or its precursor, but not necessarily in the same amount ‘f‘/f i mv\f“"}
Sy

or dosage form or as the same salt or ester.

- Pharmaceutical Equivalent: _p Spwe amant  «f '”\Ua(‘mhc ma{,.y
means drug products that contain identical amounts of the

identical active drug ingredient, i.e., the salt or ester of the same

‘therapeutic moiety, in_identical dosage forms, but not
W@g the same inactive ingredients, and that

meet the identical applicable standard gf_idem,

quality, and purity, including potency and where applicable,

content uniformity, disintegration times and/or dissolution rate.
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- Brand Name: mmw_

=S ‘C'he\( Name g~ Chemical Name: is the name used by the organic chemist to
ot oI w ka 4— indicate the chemical structure of the drug.

- Generic Name: is_the established, non propnetary or common
DS 'WJ'NL( A _name of the active drug in a drug product.
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Methods to Assess Bioavailability:

1. Dissolution at administration or absorption site:
Method of evaluation’, Dlssoluhon rate |

Example: In vitro: water, buffer, artificial gastric fluid, artificial
e—
intestinal fluid, artificial saliva, artificial rectal fluid

Bioavailability and Bioequivalence

II. Free drug in systemic circulation: ey Conthruchoh A2
v TV 1 -

Method of evaluation: 'y e L 3

Slood level time profile ) =4 s \1‘ ma
2 k blood 1eve|3 Do Gone. g Ul
3(Time to reach peak - 0
4 Z}eaynder blood level time curve > S - £o Pxf-‘m‘ ‘m’\(
Example’ In vivo “Whole blood, plasma, serum Lae cas e
% Fost (orcerdrd o0
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o Time (hr) a Time (hr)
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Bioavailability and Bioequivalence

|

\Il. Pharmacologic effect: — “i‘*\ DR B ")
Method of evalugtion: (onset of ef‘ect. duration of effect, and intensity of eff effect ) AnhRyPerdon N
Example.La viyg, discriminate measurement of pharmacalogc efect tbood  » | . cS> i)

pressure, blood sugar, blood coagulation time) Y

“\\\\.‘\”\.l o~ 3\\ |
Sl

IV. Clinical response:

Method of evaluation: controlled clinical blind or double- bind study observed

_clinical success or faillure

J)“ . Example: Invvvo evaluation of clinical responses —» o l o
Diug or Placebe 0 Nam S il At conn, Do Ao A . -
v [N (S (of ~00 v 0N
Y\ oz 5 \451 V. Eimination: Placeh " 3 S | :

Method of evaluation: cumulative amount of drug excreted, Mavimum excretion rate
and peak time of excretion. o
Example: In vivo: urine
—_—
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Practice Problem

® The bioavailability of a new drug was studied in 12 volunteers. r ‘l\ ;
Each volunteer received either a single oral tabfet tontaining 200 ferihve
ure aqueous solution containing 200 mg

i Yelucen Yo
drug. The average AUC values are given in the table below. From 4 :
——these data, calculate: T —————————— Oy form
{ il 1
Drug Product Dose (mg) AUC (ug. hr/ml.) Or(‘-xgj \AWU'\ oGl
Oral tablet 200 50 Q AL R
Oral solution oz | = v ¢ : .
IV bolus injection | 200 ° 150

= the relative bioavailability of the drug from the tablet compared
to the oral solution

= the améﬂabilitvpf the drug from the tablet.
. naP E—
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Factors Affecting Bioavailability

1. Gastric emptying: Although not i cases, |
gastric_emptying general y_enhances_hioavailability of orally

administered drugs. Gastric emptying depends on the following
factors:

= Volume of liquid intake

® Volume of solid food intake and its fat content
= Viscosity of stomach content

®» pH of the stomach

= |ntake of other drugs

» Age and weight of the patients

= Physical activity of the patients taking drug

= Emotional state of the patient

= Various disease states

Factors Affecting Bioavailability

2. Pre-systemic and systemic metabolism
Pre-systemic__metabolism, which occurs during first-pass
metabolism, can decrease the bioavailability of a drug. The —
following types of metabolism are commonly seen:
-moccurs when an absorbed drug
passes directly through the liver before reaching
systemic circulation after oral administration.
Intestinal metabolism) Drug metabolizes in the
.~ intestine itse for during the passage through the
intestinal wall.
= Hydrolysis of the drug in the stomach fluids. < V Aty fead ':‘35:2\{‘\’"3& »
= Transporters such as p-glycoprotein may influence the oA
bioavailability of a drug.. | &\~ ucw a\abity (‘\ébc'l e
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Factors Affecting Bioavailability

3. Complexation with other agents in the gastrointestinal
tract | VD1 wy Gyl S 47
%iOC\\)C\IA\ab‘lEb 8]
A. Formulation factors, such as may occur with inert
ingredients, the manufacturing process and/or use of
surfactants, etc.
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