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» The presented table gives the

plasma drug concentrations that
were obtained following the oral
administration of EQO_mGg dose of
drug X. Assuming that drug X
follows normal pharmacokinetics,
determine the following:
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Example 2:
Determine Ka
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* A patient received a éinglé dose of 500 mg erythromycin
in the form of a tablet that is known to have 80%
bioavailability. Calculate the time to reach the maximum —» (- cea
concentration ( 1.7 hr), the maximum conc ( 7.11 mg/L), .%,fw:ff}
AUC (50) and Clearance (8 Lihr) after this single dose IfK ="
50.2hr! Kais 1.3hr' and Vdis 40 liters.

Examples:

100 ™y
Ql: (=Q7 in Applied BP & PK)
A single oral dose, 100 mg, of an antibiotic was
given to an adult male patient (43 years, 72 kg).

From the literature, the pharmacokinetics of this

drug fit a one-compartment open model. The
equation that best fits the pharmacokinetics of the
drug is: K Key

equakion ;s A ~0.17x1 —1 .5t
by A Cp = 45(e _ el

From the equation above, calculate (a) t,... (b)
CPmax » @nd (c) t,, for the drug in this patient

Assume Cp is in ug/mL and the first-order rate

(VD constants are in hours™,
tmx--—"'--r?‘: @ ES LS X EVRE=
Ka’, V2 Cmay="5 (e ° e b )""
¢) P | Rl TL
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Q2: (=Q8 in Applied BP & PK)

Two drugs, A and B, have the following PK
parameters after a single oral dose of 500 mg:

Drug |k _ (hr™ 1y |k (hr— 1) |V p (mL)

Lalslole & Dby

JL L kebeld oo
W bovs  BoOth dhﬁgs follow a one-compartment PK model
and are 100% bioavailable =|

a. Calculate the t_,_,, for each drug.
b. Calculate the Cp,,. for each drusg.
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Q4: (f\?)i:

Drug X is used for the treatment of ventricular
tachyarrhythmia. It is administered
intravenously, orally and intramuscularly, and its

therapeutic range is(4)to 8 pug mL*. When a)750)
mg dose is administered intravenously to a
*normal healthy subject‘:'

/—;@4/{' The elimination half life =3 h)

The apparent volume of distribution = 140 L
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Q4-Cont’d:

When a tablet contalnlng(ZSO m% of drug X is
administered orally to a’normal healthy subject®

e The absorption rate constant (Ka) = 2.8 D%

- The [intercept]of the plasma concentration
Ya F X. 4/me profile (on S.L. graph)= =" 665 ug/mL\ ,{~,;;)\;

| ”—-K) L)¢ g2y |
o = LNE @’ragt\on of dose absogl_:),ecj (i.e. reaching ° e
the general circulation)= 85.54% LQ"\“'“«/
gOtQSSW
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\u\% [Determinelthe following from the available
Information:

1 | ‘ tmax)and @p;agfollowing the administration
of a 250 mg and 500 mg tablet

2 Whether the administered oral dose (i.e.
I s 250 mg tablet) will provide the peak plasma

Cs 250w b
cmar M Jpa- concentration high enough to control

arrhythmla

If not, how many tablets (250 mg strength)

y& b (') M‘/Wl" be reqwred to control arrhythmia?
Zﬁna.“azlgb/'
Jp,l._l cwb'())

CrmaX - n

o\ tablet. {r
Ao 29m?,
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Lontrel €85 amhythmin:
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X 4. Determine the absorbable amount of drug
remaining at the site of administration and the amount

of drug in the body and/or blood at a time when the
rate of absorption is equal to the rate of elimination for

extravascularly administered dose of 500 mg via tablet.

X 5. Determine the rate of absorption and the rate of

elimination, at peak time, following the administration
of a 250 mg and a 500 mg tablet

NE max = I (Ka/K) 1 (12)
Ka -« K 1.3

l
1

@Cmax L Ka X Fx/r;,
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U ngl.
25 mg tablet, (Cplpyy = 6476 ng mlL™'
(6.476 ug L) (calculated method)
S0 mg tablet, (Colmax = 11.63 ng mL" ' (cal-
culated method).
Once again, note the approximate directly
proportional relationship between the peak
plasma concentration and the administered
dose.
The intercept values for the plasma concen-
tration versus time profiles are as follows:

Answers to problem-solving exercises

1

SNyt M 1l s

2

admiistered through a different extravascular
route (e.g., intramuscular), different dosage
(¢.8.,
release tablet) or different formulation (e.g.,

form solution, capsule, controlled-
tablet made by a different manufacturer or
the same manufacturer with a different formu
latnon), the peak tume may be different. Thas
is because the absorption rate constant may
change with route of administration, dosage

form, and formulation.

b. (C,)me 18 given by

Kige Kt

‘(‘r '"’M‘ = l'( e — - s ’

where / 1s the y-axis intercept of the line ex-
trapolated from the terminal linear segment of
the plasma concentration versus time curve on
semiloganithmic coordinates. We know from
the available information that the absorption
rate constant (K,) and the elimimmaton rate
constant (K) are 2.8 h™' and 0.231 h', re-
spectively, and the calculated peak tme s
0.971 h. The intercept of the plasma concen-
tration versus time data for a 250 mg tablet
is reported to be 1.665 ug mL~'. Substitut-
ing these values in the equation will provide
(C5)mas:

1.665 pug mlL

( o dman =

0231 «097) 28x097)
X (e - )

1.665 pug ml

0224} 2 718N
o Ty ¢ )

1.66S ug mi

¥ (0.7990 — 0.0659%)

(G = 1.220 ug mL " for a 250 mg dose.
The therapeutic range for the drug s 4-8
ug mL ="', Thas, therefore, suggests that 250 mg
dose is insuffhicient to produce the pharma-
cological effect and a larger dose will be
needed. Furthermore, the relanonship between

the peak plasma concentration and the dose

¥

J

4.

! . KK _ W28h 02NN )
max - | W it 25 h D231 h
) L )
fmax = 75570
- 0971 h or 58.25 mun for a 250 mg
d(i\(’

Note that since peak tme s independent of
the dose admmustered, tor a 500 mg tablet,
the peak ume will be idenucal (e, 0.971 h
or 58.25 min). However, if an identical dose

or even a different dose of procainamide s

133

3 Administration of four to six tablets of 250 mg

2012-Sunil-S.-Basic-Pharmac...

strength or three tablets of 500 mg strength
or two tablets of 750 mg strength, however,
will yield procainamude plasma concentration of
488 ug mL ' for the 1000 mg dose and 7.32
ug mL " for a 1500 mg dose (lincar pharmaco

kinetics) (within the therapeutic range).

When the rate of absorption (K X,) 1s equal to

the rate of climmanon (KX), ¢ fars N Other

words, rate of absorption and rate of elimma-

tion h(‘ullh(‘ &‘qu.ll U"[\' Jat ,’('Jk ime:
‘.\"" — ’-.\'n( K.t

The absorbable fraction F 1s 0.8554, or 85.54%.
Whenrt=0e ™ =10:and K, =28h l

Therctore, tor a 250 mg dose, the absorbable
amount of drug at the site of administration at

! 0 s (X,) 08554 x 250 mg x |
21385 mg.
When 1 = f..

F(X,)o = 21385 mg

"\‘ Tmar s

(X,) = F(X,)pe 5sinn

where 1, 0970 hand K, = 28 h :

SO at feu

M TR

(X,) = 21385 mg x ¢

.-

ie

21385 mg x ¢

21385 mg x 0.066138

AL fans (X)
of drug remaining at the site of administration at

14.14 mg (the absorbable amount

peak tme).
the

pharmacokinetics), the absorbable amount of

Therctore, for 500 mg dose (lincar
drug remaming at the site of admunistration at
peak nme 1s 24.28 mg.

The amount of drug in the blood (X) .. at peak

nme:
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