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. An adult malepatient was given the first dose of an

e

concentration is 3 ug/ml. Calculate the foilowing:
%

antibiotic at 6:00 AM. At 12:00 noon the plasma level of
the drug was measured and reported as

ml. The dru
is known to follow the one compartment model with a ha.%;\ =
life of 6 hours. The recommendlejad dosage regimen of this (.
drug is 250 mg q.i.d. the mini i Co

Apparent volume of distributio

Expected plasma concentration at 10 AM. 55 05\ Gas lele &30
»  Duration of action of the first dose
Total body clearance

= Fraction of the dose in the body 5 hours after the injection
. Total amount in the body 5 hours after the injection

« Cumulative amount eliminated 5 hours after the injection
: e se at
- Total amount in the body immediately after injection of a second dose
12:00 noon
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. Duration of action of first dose only if dose administered at 6:00 AM was 5
mg.
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. Elimination rate constant:

_0.693/ _-0693 —0o.116hr™"
AT
- Initial concentration:

- The conc. at 12:00 noon (6 hrs atter the
first dose) is 5 pg_é inl:
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=>Cp == s = S EmE0) 10ug/ml
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K= 63
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gxample 3
YEéMenn
':thal amount in the body 5 hours after the
injection = (0.5_6)(250 mg) = 140 mg

4 Cumulati e i
DT e ive amount eliminated 5 hours after
Z e injection = dose — amount in the body =
250 — 140 = 110 Mg __ _ ©. ey iniy o
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- Total amount in theé body immediately after

injection of a second dose at 12:00 noon
Total amount = amount from the first dose +
amount from the second dose = 125 + 250 =
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administered at 6:00 AM was 500 ME e
w“;tg folure i
{, =10.42"hr + 6hr =16.42hrs Pae

- Gzl = 555949053/1,
“Note that 6 hrs (one t, ) is needed for the

amount in the body to decline from 500 mg to
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" .=~ The therapeutic range of a drug 1S 20-200 mg/L.
After an intravenous bolus injection of 1.0 gm
followed by regression analysls of the : .
concentration of the drug in plasma (in units o
mg/L) versus time (in hours), the following

linear equation was g]y;@ined
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<. Calculate the following 25
= Duration of action
= Total body clearance
= Rate of elimination at 2 hours i e
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Example 4

- From the equation:
logCp =2—-0.1 = log(Cy) —slope -t

——
| eTe——

The following were estimated:
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K = —Slope-2.303=(0.1)-(2.303)=0.23 hr "
N Xo _ 1000mg

5 = =
@, 100 mg/L
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genal and Non-renal elimination pathways

Renal drug elimination
(Drug appear
unchanged in the urine)

@ Pose ) X

Non-Renal drug
elimination (e-g- hepatic
metabolism)

- A
scheme of one compartment model for a drug

that is eliTminat vely N
ed exclusi Yy
< 5 ivelsy b 1LATriTla

Rose T ¢ ' — X,
g O*/\,-O\./{f\*“ DE
‘/4 U(\/\C\g drvﬁj in N Ne

Im such case the excretion rate constant (KK,) equals the elimination rate

constant (K)
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Computing PK Parameters From Urinary Data

» Tt is assumed that the rate of the drug appearance

in the urine (dX,/dt) is a kinetic process occurring
in a first order fashion.

y

»  Itis important to note that (dX u/dt) cannot be
determined experimentally for any given instant.
Therefore, the average rate of urinary drug

excretion, X/t 1s plotted against the average time

as shown in the following slides
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: a Data vs. Urinary
. aring Plasm
Plot of Cumulative Amount Excreted Versus Time ComPp
ot of Cumu
Excretion Data
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where “Xu”™ — Xu ” is the amount of the drug

—
remaining to be excreted
Remember when the drug is excreted 100%
renally then Ku=K and Xu=Xo0; otherwise.
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Cont, 1
Sigma-Minus Method (Examp €)

e e 92 e Co/\C‘ ‘*volv{"‘-—(

(7
e Volume Concentration AMWA"
B o (mL) (mg/mL) ek

Ol 200 0.200
1-2 50 0.400
= 50 0.200
3-4 100 0.050
== 25 0.100
=2 125 0.010

6-12 250 0.005
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Sigma-Minus Method : M ?é

1- Calculate amount of drug eliminated

-Time Volume Concentration Dﬁ‘%ﬂ"ﬁ#{w— (Amount=volume*conc
interval (mL) (ha/mil) the urine
(h) — (mg)
0-1 200 0.200 40
Al @2 Boimy 0
1-2 50 0.400 20 : o \
Sgma~Minus Cumdahe,
2-3 50 0.200 10 : \, o)
1 v
3-4 100 0.050 5 G P ‘C‘}E” U\’/_') \
. L2
4-5 25 0.100 25 i
5-6 125 0.010 1.25
6-12 250 0.005 1.25
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mptONt,
" sigma-Minus Method

2- Calculate cumulative amount of drug eliminated

£

Time Cumulative
interval Volume Concentration Drutgh:rlr:roi:::t in | Lmount in the
(h) (mL) (mg/mL) urine
(mg)
(mg)
oS u 200 0.200 40 40
1-2 50 0.400 20 60
2-3 50 0.200 10 70
3-4 100 0.050 5 75
4-5 25 0.100 2.5 77.5
5-6 125 0.010 1.25 78.75
6-12 250 0.005 1.25 /
A
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Sigma-Minus Method : —— =
3- Calculate amount remaining to v

excreted (ARE)

] Cumulative 2% 11

= o L
! C Iati ]
Time - Drug amount in o a‘ e ARE
Volume Concentration - amount in the =% £ Y
interval the urine ; (Xu = )L’u)’
= (mL) (mg/mL} (ma) urine S
& (mg) (mg)
0-1 200 0.200 40 40 40
1-2 50 0.400 20 60 20
2-3 50 0.200 10 70 10
3-4 100 0.050 5 75 5
4-5 25 0.100 2.5 77.5 2.5
5-6 125 0.010 1.25 78.75 1.25
6-12 250 0.005 1.25 80 o
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52 Sigma-Minus Method :

E
/ 4- Plot time (end of interval) vs. lO AR

ame

§ \]\ > S ARE 1.8—l
N
\»{\\'O( (h) (/\’uq'3 — Xu 1.6
{(mg) 1.4 - y=-0. 3o1x+ 1.9031
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Sigma-Minus Method :

5- Estimate PK parameters from the values of the slope and
the intercept

oo = . O BO dop oo L ol
2.303 o
Ayl o K‘U\
— K =0.301*%2.303=0.693 hr~ ! \patbu

i<,
Intercept=log Xu® log[ = XOJ =1.9031

K ; 0.693
— K“ == ls S | OIn.rercept e i 1.9031 — 1
X NEon 10 = 0.462 hr
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Limitations of the Sigma-Minus Method

Urine samples must be collected until such time
that, practically, no additional drug appears in
the urine (i.e.5-7 half-life)

2. No urine samples can be lost, or urine from any
samples used in the determination of Xu (the
exact volume of urine at each time interval
must be known)

= This is a time-consuming method for a drug
with a long elimination half life (t1/ 2)

There is a cumulative build up of error
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Rate method -

- The rate of urinary excretion

A? ) is given by:
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- Previous e\%uation can be represented as:
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Cont,

The rate method

A straight line 1s obtained by log k,,)dp
plotting the previous .
] U
equation lo
i &t

Therefore, if X° is known, the

renal excretion rate

Tirne

constant (k,,) can be

obtained log

example

The rate method (Example)

U
=) ,;.-»J )\ oeo ggt
- An intravenous bolus dose of 120 mg of a drug
was administered. The drug is one that is
partially eliminated by urinary excretion of

unchanged drug following one-compartment
model distribution and first-order elimination.

The following Table provides the urinary data
in a tabulated form.
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The rate method:
4- Plot time (mid of interval) vs. log(dXu/dt)
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The rate method:
S)= Wom the values of the slope and the
intercept

K
2.303

=-0.301

Slope= —
. K =0301*2.303= 01698 hr -
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Intercepl= log KuXo =1.7526 o o et e

1 : e
B L op —= el Sokiir !
SHueo

X5 120
Bl

S N
'Rlﬁ:«ro \_)-D L/J)%\ ’;)e)\‘ . eshimaer ol \_JT,:\J\
' L e OverCotmadt s~ 2 SN ¥ 3



