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Determination of the Model Parameters

- Elimination half life = 0.693/K

- ‘Absorption half life = 0.693/Ka " PRSI
* Tmax (Or t,): e N

q BafLy ¥ \;Jx;,mu‘l\p? X
‘ 2.303 Kara v
4 = — log

2 - In( Ka / K)
max (KG—K)

+ Chax(Conc att=1t,,,)

G e KaFXo [e—Kt max e—Kat max]
Vd (Ka — K)

Maximum (peak) plasma concentration
(CP)max

The peak plasma concentration (Cp,..,) occurs
when time is equal tot_

1. Cp,nax CaN be determined from the graph of
plasma concentration vs. time
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Onset of action
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Effectofk, andkonC__., t..,, and AUC

Trex: Crnax aNd AUC

> These three parameter are important for evaluation of an extravascular dosage

form and evaluation of bioequivalence of drugs

Tmax - indicator of how fast a drug is absorbed, if the rate of absorption is fast,

Tmax IS éhort

C..ax Fepresents the highest plasma concentration that can be achieved with a

—

single dose

(»)  AUC: a parameter that covers the entire period of sampling and it represents
the extent of absorption and how complete is the absorption
>

AUC and Cmax are dependent on the dose, as the dose increases the AUC

and Cmax increase

AUCs— 0P St ¥
= amasieg
PRI -

Effectof Kaont .., Cra, @and AUC

» Increasing the absorption
rate constant (Ka) results
In:

0.5/hr . Shortert,..,

« Higher C,.«

- Unchanged AUC

Changing Ka ( K unchanged)
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-ffectof Kont, .., C aw @and AUC

Changing K ( Ka unchanged)

» Increasing the elimination
rate constant (K) results in:
« Shorter {,,,ax
. Lower Cay
Lower f\UC
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Pharmacokinetic parameters of oral
absorption-examples

» Effect of ka and k on Cmax, tmax, and AUC
» Changes in ka and k may affect t max, C max, and AUC

~ If the values for\kal:;ndare reversed, then the same 't maxis
obtained, but the C max and AUC are different.

,L;/f\;- If the elimination rate constant is kept at 0.1 /hr and the ka
changes from 0.2 to 0.6 hr- ' (absorption rate increases), then

the fmax\becomes shorter (from 6.93 to 3.58 hr), the C max
increases (from 5.00 to 6.99 pg/mL), but the AUC\remains

constant (100 pg hr/mL).

» In contrast, when the absorption rate constant is kept at 0.3 hr—
1 and/k)changes from@ to 0.5 hr— 1 (elimination rate
increases), then the{tmax decreases (from 5.49 to 2.55 hr), the

C(,f max decreases (from 5.77 to 2.79 ug/mL), and the@ua
decreases (from 100 to 20 pg hr/mL).

Notes:
« Peak time—> Characterize the(RATE of drug
absorption)

AUCof the plasma concentration-time profile

S Characterize the EXTENT of drug

A dbseonpfion

» Peak plasma concentration => May reflect
either or both of the RATE and the EXTENT of
drug absorption
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1. The elimination rate constant (k)
2. The elimination half-life (tg siejim))
3. and the apparent volume of distribution (V)

Are constant for a particular drug administered

to a particular patient
regardless of the route of’agministraﬁon and

the dose administered?’)

So, in practice—~>

IV belve w@w N s aor A5 Ak x

5-r~0\)e‘ _3,\:_
v,mjl W)bd\}—j\, qhb;\j ofal VRI AR L b .
OYal ’l Vo) Dl\\/jﬁ\\ = [V hutus ¢ Vo : /;—:}AL 4\_)‘:“_5 Q_H;\ gg\buﬂ)
2,:,06 >\
rc"’\“x / é’h«ax /AV(j UP ﬂ,n)\___s QJ.\./$U__JIW
S ) ok@)abﬁu?éwr\ \_ﬂu.ﬂ- Juo_,\\_g(iv) aG.4)
(&Chéral C rCM'o\ é—:oy,g | rb
e The absorption rate constant (Ka) is a constant

for:

a given drug formulation, dosage form and
route of administration

e The fraction absorbed = //
Therefore, if the same dose of the same dru
given to the same sub|ec

via different dosage forms, different routes of
administration or different formulations

N

it may yield different t__ , C. .. and AUC of the
plasma concentration—time curve
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Bioavailability

. Systemic absorption is often incomplete when given
extravascularly. Bioavailability means the rate and

extent to which the active ingredient or active moiety is
absorbed from a drug product and becomes available

at the site of action

- Knowing the (extent of abscgptior_ﬂ(bioavailability) helps
to en-sure that the correct dose is given extravascularly

to achieve a therapeutic systemic expo-sure

» Although dose is known and area can be determined
following an extrava'scular dose, clearance is needed to
i

estimate bioavailability

Bioavailability

- To determine clearance, a drug must be given
intravascularly, as only then is the amount
enterir::g the systemic circulation known (the
dose, F =1):

Dose,, =ClL-AUC,,

- After an oral dos%, e
4 T

orai

= Cl- AUC,,,

- Given that Clearance is unchanged, F is estimated by:

AUC,, ., Dosey

o=
7 A UCI V Dose ;4
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Bioavailability

- If the IV and oral doses were equal, F can be
calculated according to:

.\ Zae Qusodmast— R e ISt gy AUCoral
NLUC,,
g =g
-—ﬁ—"’"" XO — 500 m
q

7(___ O tg

Vd - |12
dbw‘?(ﬂ'm\ \’)o\e \\CC‘ -15hy
Example 1 elimineHomn hallVife = 2y

» A 500-mg dose of the sulfonamide sulfamethoxazole
is administered as an oral tablet to a human subject.
Eighty percent of the drug is absorbed, and the
balance is excreted unchanged in feces. The drug

distributes into an apparently homogeneous bod¥
volume of 12 L, and has an absorption half-life of 15 hr

and overall elimination half-life of 12 h.

1) Calculate the following:
(i) AUCO—=o,(ii) tmax and (iii) C max.
e © >

2) Recalculate the values in Problem 1 if all parameter
values remained unced, but the elimination half-

life was increased to

>0 lwer Ayc
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Example 1

. Estimate k and ka:
=0.693/1" =0.693/15=0.046 hr"’

k =0.693/t));™" =0.693/12=0.058 hr™'
- Estimate AUC:

FXo 08#%500

KVdiii9os58*12 L

AUC =

o e s,
e ‘q'l ’ * 2
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Example 1

- Estimate C,,:

[e—Kt max e—Kat max]

KaFXo
Vd(Ka — K)

S

C max =

046*19.32]
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values in Problem 1 if all parameter

but the
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