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Nnd extent to which the actlve

[___gredlent or &herapeutlc m0|et\7j = absorbed
fromm a product and becomes available at the

site of drug action”
(US Food and Drug Administration, 1977)

“The relative amount of an administered dose
that reaches the general circulation and the rate
at which this occurs”’

(American Pharmaceutical Association, 1972)
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Pharmaceutica‘lly‘ or chemically
equivalent products

5 .
Two or more drug products(contain|equal amounts
of the same therapeutic active ingredient(s) in
identical dosage forms
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Pharmaceutical alternatives

Drug products that contain the same
therapeutic ingredient(s) but differ in salt or
ester form, in the dosage form or in the

strength.

« Controlled-release dosage forms vs.
conventional formulations of the same active

Ingredients

O 35 .l_>\5

"} Therapeutic equivalence

Phavmacey bal
@‘1 vivalente,

» Two or more chemically or pharmaceutically
equivalent products produce the same
efficacy and/or toxicity in the same
individuals when administered in an identical

dosage rglmen

L e

Scanned with CamScanner


https://v3.camscanner.com/user/download

Bioavailability

g lypes:
B 35
22 0P’  Absolute

" quwid © Comparative (or relative)

Absolute Bioavailability

Could be assessed by using:
© AUC 5o,

© Cumulative amount of drug excreted in the urine (D)oo =2

When a significant fraction of the drug is excreted unchanged

in the urine and you reached at least your practical half-lives
to (D)=
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|Absolute Bioavailability|

1. From area under the plasma concentration- \ SN
time curve data:

Absolute bioavailability (Extent)= fraction of
drug absorbed (F)=
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Absolute Bioavailability
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2. From urinary data: Un Change § U1 prinR juos
e Using the cumulative amount of drug in urine

Absolute bioavailability (Extent)= fraction of
rug absorbed (F)=

e
(Du )extravascula‘r P4 Dose IV

(D'M )f:r\ DOSB e Yl 110

F =
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Absolute Bioavailability
G

« Absolute bioavailability= F can be:
D=y
o <1

o Can F be >1°?
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Relative (Comparative) bioavailability

Could be assessed by using:

—————. et —

e Cumulative amount of drug excreted in the

urine (D,)., =2 When a significant fraction of
the drug is excreted unchanged in the urine

Following the administration of two different
dosage forms and/or two different route of
administration (or generic formulation with
standard formulation of the same dosage form

of the same drug)

Relative (Comparative) bioavailability

1. From area under the plasma concentration-

time curve data:

o0
F e (A UCo ) extravascular 1 Dos eextravascular 2
L (A UCo )extravascu_lar 2 Dos eextravascu lar 1

—

g q’/:)s\ e.g.

{,)(/'\( € F e (AUCO )tablet >4 DOS€ ,1ution
' = —— e X
‘( 3\ P 9/, b (AUCo )solutton DOS€apiet
or
\'{g\' | F (AUCow)sc o DOS€  ral
T ——————— ————————
Lo (AUCe ), rat Dosé.,
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Relative (Comparative) bioavailability

2. From urinary data:

- Using the cumulative amount of drug in urine

F - (Du )tableg )4 Dosesolugion

rel —
(Du solution Dosetablet
(o)
00
F = _(_D_l;,_li.‘z_ % Dosé,,q
rel =
(Dut) v, Dose_,
7 0O &l
@ Oral
g 50 | administration
=
-ces Intramuscular
S O administration
=L 20 —
QD
=
B 10 —
=
O O —
| ] [ | | ¥l
O 5 10 15 20 7
Time (h)
1. For different routes of administration (Above)
or 2. For different dosage forms and same extravascular route
or 3. For different formulations and the same dosage form 19
Nr Ruba Darwes<h-Fall*16-17
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Relative (Comparative) bioavailability

* Relative bioavailability=F__ can be:

ol Rddrive
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o Can Frel be >17? >/¢"5

., ..« Bioequivalence (BE) study: is a(cype)of relative

Reative bocveb\iWLa ; - o
i Svoou/bicavailability study.

weence e But the difference between BE and relative

bioavailability is that in BE:

(AUC) (Cppay )and (tmax ire determined for two or more
chemically or pharmaceutically equivalent products (with

identical dosage forms) where at least one of them Is_an
innovator product (= the Brand Name= Reference Standard)
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F = faps X[ g X[ n

F: The fraction of administered drug that eventually reaches the
general circulation=> =? . :

Jans: The fraction of dose that is successfully pass to the'gut wall
from the gut lumen

f;: The fraction of dose absorbed from gut into theiportal
circulation (not the systemic circulation)

1, The fraction of absorbed dose that entering thediver and
survives the first pass effect
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°fg: The fraction of orally administered drug that
successfully passes through gut lumen and gut wall is

then «taken via the hepatic portal vein to the liver,
where metabolism of the drug by enzymes may take

place .

e Extraction by the liver of orally administered
drugs = First pass-effect=E

 fi.: The fraction of drug entering the liver that
survives the first-pass effect

(e \imination (AH(;)
A\

/
F: 1-ER —fnh
If we consider all non-hepatic to be negligible
Then,
F= 1-ER /\"?fé Solvbe

. C s
And ER can be estimated by: B e o

0‘:*) /m Darweah-rall‘ls-f DIOV it
\$) pas\wW o ey § Stender
RSk Pass pebsblisw W
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Liver extraction ratio

B — i — o m—

Elimination |
organ |

AWV

Q*Ca: the rate at which drug enters the organ (amt/tjme)
Q*Cv- the rate at which drug leaves the organ (amt/time)

ER value ranges from O to 1

O: (Caz Cv) - je. If we have 1°t pass effect:

1 (Cvz 0) S ERwill be <1 5

Dr. Ruba Darweesh-Fall'16-17
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