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Bioavailability of determining the relative rate of absorptio c@
pharmaceutical substance (API) that has reached the degree “of

reaching the systemic circulation (degree of bioavailability) and the
speed with which this process occurs (absorption rate), as well as

the duration of its stay at the source of origin.

The cohcept of bioavailability was recognized by the XVII WHO

: ospP&\)e In 1974.




Degree of bioavailability

 The degree of bioavailability is the ratio of the amount of unchanged API absorbe
detected in the blood after its administration in the form of an investigational dosage f

to its amount in the blood after administration in the standard dosage form, expressed as a
percentage:

Degree of BA= B/A x 100 %

the amount of APl in the blood after administration in the study dosage form,
mg

amount of APl in the blood after administration in the standard dosage
form, mg



The bioavailability study answers the questio&: Q

* What part of the dose of the pharmaceutical substance
absorbed:

* How fast was the absorption;

* How long the pharmaceutical substance has been in the
body;

* [n what concentration of the pharmaceutical substance was
distributed in the internal environment of the bodly.



Absolute bioavailability

* Absolute bioavailability (F, %) is used to estimate the total amour

from a given drug in the patient's blood, compared with a solutio
same substance administered intravenously.

|AUC |po -dosejy,
[AUC|iv -dosep,
[AUC] — area under the pharmacokinetic curve
dose — APl dosage

As a standard dosage form, when determining the
po — orally absolute bioavailability, a solution for intravenous
administration is used, which provides an immediate and
complete supply of API to the systemic circulation.The
annotations on the medicinal product indicate the
absolute bioavailability. For oral drugs, it is considered

optimal in the range of 40 - 60%.

IV - intravenously



Relative bioavailability

* Relative bioavailability (RF, %) is the ratio (in %) of the amo
absorbed after extravascular administration in the studied dosage
the amount of API that entered the systemic circulation after extravase
administration at the same dose

II
|AUC] , -doseg

RF =
|AUC |y -dosey

Relative bioavailability is measured against a reference product by the same route of
administration.



Total bioavailability

* For drugs that are extensively metabolized by the liver when tak )
the concept of total bioavailability is used.

* Total bioavailability is the fraction of an ingested dose of a medicinal
product that reaches the systemic circulation unchanged and in the form
of metabolites formed during absorption as a result of first pass
metabolyme ("First pass effect")

O



Methods for determining bioavailability

* Pharmacodynamic method - based on the measurement of pharmacodynamic or
biochemical reactions to a drug substance or its active metabolites (complicated,

destructive).

* Pharmacokinetic method - measuring the concentration of a drug or its
metabolites in a biofluid (blood plasma, urine) over time. Based on the data
obtained, graphs are built that reflect the kinetics of the content of the drug or
active metabolite in the biofluid over time, and bioavailability is calculated using

pharmacokinetic methods.



Pharmacokinetic method for determining
bioavailability

= Measurement of the change in the concentration of Peak plasma

concentration

APl In blood plasma over time by determining the
total amount of API or its metabolites excreted in the
urine after single or repeated doses.

* Bioavailability indicators are considered in terms of
the maximum plasma concentration (Cmax), the time
to reach this concentration (Tmax) and the area under
the pharmacokinetic curve (area under curve - AUC),
after using the drug at the same dose under the same
conditions.

* Plasma Drug Concent

Duration of action

Area under the curve (AUC)




Bioavailability indicators

* The maximum (peak)
concentration of the drug in the

blood:

e Time to reach maximum
concentration;

* The area under the curve of
changes in the concentration of a
drug in serum or plasma over
time.

Pharmacokinetics

A
Absorption Elimination

AUC

(Area Under the Curve):

Overall drug exposure

Amount of drug in blood

Cmax: Highest concentration of
drug in blood

ty, (Half-life): Time at which drug has
lost half its maximum
concentration

Cmin: Lowest concentration
of drug in blood

1

Drug is taken

Time

>
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Puc. 3.2. Ilunamuka xKonueHrpanuu (C) mekapcTBEHHOIO Bellle-
CTBa IIOCJIe IPUMEHEHHUSA ero B ABYX JIEKapCTBEHHBIX (hopmax:

1 — nekapcrBeHHasas ¢dopma A; 2 — nekapcrBeHHasa ¢popma Bb; P — nuk
KOHIIeHTpaAIluM JIeKapCcTBeHHOro BemiecTBa; MOK — muHuUMagbHaa a¢-
(hekTUBHAA KOHIIEHTpaIusd



C, MKr/mn ‘
12,0 - Pa

8.0 L MTK

Puc. 3.3. Onpenenenrne MUHHMAJBHON TOKCHUYECKOM KOHIIEHTpA-
nuu (MTEK) u muauMmanbHOR 3(pdekTuBHON KoHIeHTpanuu (MIK)
JEeKapCTBEHHOI'O BEIIECTBA 10 JMHAMHKE ero KOHIIEHTPaIlui B KPOBH
IIPpH DIPUMEHEHHH B ABYX JieKapcTBeHHBIX dopmax (A u B):

I — nexapcrBenHasa dopma A; 2 — mexapcrBenHas gopma b; P — nuk
KOHIIeHTpanuu JexapcTBeHHoro eemiectBa; AUC, = 34,4 (MKr/mi)-q,

AUCg = 34,2 (MKr/mi) u
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Puc. 3.4. OrHocuTenbHass OMOJOCTYIHOCTE JEKAPCTBEHHOI'O Be-
IIecTBa IIpH IIPpUMMeHEeHHMH ero B TpexX JIeKapCTBeHHBIX (hopMax:
1 — nerapcrBenHaa dopma A; 2 — nexapcrBeHHaa dopma B; 3 — ne-

KapcreenHad popma B; AUC, = 39,9 (mxr/ma)-u, AUCg = 32,2 (MKr/mmn)-u,
AUCg = 14,0 (MEr/mu)-u



Factors affecting bioavailability

* The route of administration of the dosage form

* Composition and temperature of food

* The nature of the liquid used to drink the medicines

* Influence of foods (diet)

* Body and environment temperature

* Magnetic field and meteorological factors

* Age and gender of the person

* biological rhythms

* Pathological processes and individual characteristics of the organism



Factors affecting bioavailability

* Alcohol
*Smoking
* Taking other drugs (drug interactions)
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Determination of bioavailability

Bioavailability is determined only in vivo, in
laboratory animals, in clinical trials in
humans.

—MWN3/1K EPO/S100/MHA 4,5:1:1,
cycrneHs3ua

NNK EPO/UHA 3:1, cycneH3us

—CybCcTaHuUMA MHAOMETALUMHA

0 4 8 12 16 20

Time, h 24

Determination of pharmacokinetic parameters was carried
out on male Chinchilla rabbits with an average weight of
3.76 kg.

In the morning, on an empty stomach, rabbits were orally
administered PLA EPO/IND 3:1 and IPELK EPO/S100/IND
4.5:1:1 as a suspension or as tablets with a dosage of 25
mg of indomethacin.

After 1;2;4;8;12 and 24 hours, blood samples were taken
from the marginal ear vein. Samples were centrifuged at
1000 rpm (4 min). To a 500 pl blood plasma sample, 500 pl
of acetonitrile was added to precipitate proteins.

The resulting suspension was stirred on an IKA vortex for 2
minutes, after which it was stirred on a shaker for 2
minutes. The precipitates obtained were centrifuged at
10,000 rpm in a centrifuge for 10 minutes.

The concentration of indomethacin in the supernatant was
determined by HPLC.
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