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Abstract: The concentration-time course of
pirazolac in plasma and its urinary excretion
were investigated in 6 young volunteers (3
males, 3 females) after oral administration of
50, 150, 300, 450, and 600 mg pirazolac as a
crystalline suspension at weekly intervals.
Only unchanged pirazolac was detected in the
plasma. Maximum plasma levels and areas
under the plasma level curve increased
linearly with the dose. All other phar-
macokinetic parameters such as tp,, (3 h),
oral clearance CL (0.3 ml/min/kg) and termi-
nal plasma half life ti, (16-18h) were inde-
pendent of the dose. A total of 65 % of the
dose was renally excreted within 72 hours
mainly as pirazolac glucuronide.

Pirazolac [4-(4-chlorophenyl)-1-(4-
fluorophenyl)-3-pyrazole acetic acid] is
a new nonsteroidal anti-inflammatory
drug (NSAID) which is being clinically
tested in phase III trials (1). Pirazolac
shows good anti-inflammatory effi-
ciency combined with excellent gastro-
intestinal tolerance in rheumatic dis-
eases (2). To minimize the risk of side
effects in long-term treatment of
rheumatic diseases with NSAIDs a
therapeutic regimen consistent with the
pharmacokinetic properties of the drug
is an absolute necessity. Previous inves-
tigations of the basic pharmacokinetic
properties of pirazolac in volunteers
showed complete systemic availability
when the drug was given orally as a
solution and simple biotransformation —
only free pirazolac and its glucuronide
were found in the urine (3). Since
patients with different rheumatic dis-
eases require treatment with different
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doses of pirazolac, the question of a
possible dose dependency of phar-
macokinetic parameters is of impor-
tance. The aim of the present study was
to investigate the time course of
pirazolac plasma levels and its renal
excretion after oral administration of
pirazolac as a crystalline suspension in a
dose range from 50 to 600 mg.

Material and Methods

Subjects

Six healthy young adults participated in
the study after they had given their
written, informed consent. Sex (3 males,
3 females), age (18-35 years), height
(168-184 cm) and weight (45-75kg) of
the subjects are summarized in Table I.

They were considered healthy on the
basis of a detailed medical history, phy-
sical examination and laboratory tests.
No medication except the intended one
was allowed up to at least 14 days before
and during the study.

Design

The trial corresponded to an open five-
fold, change-over design. The study con-
sisted of 5 administrations of increasing
doses of pirazolac (50, 150, 300, 450,
600 mg) at weekly intervals. The drug
was administered as an aqueous crystal-
line suspension in a beaker of 100ml

Pharmaceutical Research 1985

water at 8.00 a.m. during a standard
breakfast consisting of a bread with but-
ter and jam.

Blood and Urine Sampling

Venous blood (5ml) was sampled
immediately before and at 16 specified
time points after drug administration up
to 72 hours. Urine was collected daily up
to 72 hours. Plasma from heparinized
(7.5 1.U. ammonium heparinate/ml)
blood samples and urine were stored at
—24°C until analysis.

Measurement of Pirazolac in Plasma and
Urine

Unchanged and conjugated pirazolac in
plasma and urine were determined after
diethyl ether extraction at pH 2.0 by
reversed phase HPLC chromatography
and fluorimetric detection (3).

For the measurement of total
pirazolac (unchanged and conjugated)
urine samples were hydrolyzed with 1 N
HCI at 60 °C for 24 hours prior to extrac-
tion (3).

Data Processing and Pharmacokinetic
Analysis

Areas under the plasma level-time
curves (AUC, 7,) were calculated by
means of the trapezoidal rule. The half-
life was determined by regression analy-
sis of plasma levels later than 10 hours
after dosing. Total plasma clearance was
obtained from CL = D, /AUC.

Results

Pirazolac Plasma Levels

The mean pirazolac plasma levels
obtained after oral administration of 50,
150, 300, 450 and 600 mg pirazolac as a
crystalline suspension are shown in
Figures 1 A and B. Pirazolac was rapidly
absorbed, reaching its peak values of
41+08, 11.7 1.7, 231%42,
33.7 £ 5.7 and 42.2 * 2.6 pg/ml be-
tween 2 and 3 hours after administra-
tion.

Table I Biological Data of the Volunteer Subjects.

No. of volunteers 1 2 3 4 5 6
initials U. K. J. R. B. S. E. S. M. S. M. W.
Sex M M F F F M
Weight (kg) 70 75 58.5 45 62 61
Height (cm) 168 184 174 163 178 178
Age (years) 27 18 35 25 24 18
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Fig. 1 Pirazolac plasma level (ug/ml) fol-
lowing oral administration of 50, 150, 300,
450 and 600mg pirazolac to 6 volunteers

The shape of the different curves was
independent of the dose. Maximum
pirazolac levels (C,,) and areas under
the plasma level-time curves (AUC)
increased linearly with the dose as
shown in Figures 2 and 3.

There was a tendency for C,, and
AUC values in females to be higher
compared to males. The terminal half-
lives were determined as 16.7 = 2.9 h
(males) and 18.2 + 2.4 h (females)
independently of the dose (Table II).

The total clearance calculated from
the ratio dose/AUC was higher in males
(22.0 = 3.2 ml/min) than in females
(13.8 = 2.6 ml/min), but it was inde-

(mean values + S.D. are shown only for the
50 and 600mg doses). A. Linear plot. B.
Semilogarithmic plot.

pendent of the dose (Table II). After
correction for different body weights,
the plasma  pirazolac clearance
amounted to 0.32 % 0.04 ml/min/kg for
males and 0.25 * 0.03 ml/min/kg for
females.

Urinary Excretion of Pirazolac and
Metabolites

Previous studies with C-pirazolac in
human volunteers revealed that it is
renally excreted mainly as the pirazolac
ester-glucuronide. Approximately 10 %
of the dose administered has been iden-
tified as unchanged pirazolac (3). Table
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Fig. 2 Maximum plasma concentration of
pirazolac (ug/ml) as a function of oral dose
(mg/kg body weight).
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Fig. 3 Area under the pirazolac plasma
level-time curve as a function of oral dose
(mg/kg body weight).

IIT summarizes the cumulative renal
excretion of total (free and conjugated)
pirazolac following administration of the
different doses.

60-70 % of the dose administered was
renally excreted within 72 hours, which
was independent of the dose. HPLC
analysis of urine samples showed small
amounts (8-10% of the dose adminis-
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Table II. Compilation of Pharmacokinetic Parameters after Oral Administration of 5 Individual Dose Levels of Pirazolac to 6 Volunteers.

A. MALES
Test subjects 1 2 6
Dose Crax t, (h) AUC CL Cinax 4, ()  AUC CL Cnax ty, (h) AUC CL
adm. (ug/ml) (ug - h/ml) (mlV/min) (ug/ml) (ug - h/ml) (ml/min) (ug/ml) (ug - b/ml) (ml/min)
(mg)
50 33 19.3 40.0 20.8 33 19.3 45.3 18.4 3.8 15.1 52.1 16.0
150 10.2 19.6 95.7 26.1 1.3 23.3 114.6 21.8 10.8 16.3 114.8 21.8
300 21.6 17.1 192.3 26.0 16.8 18.9 188.2 26.6 27.5 16.3 268.5 18.6
450 30.2 14.9 307.2 24.4 31.8 15.5 3421 21.9 21.7 13.6 385.9 19.4
600 40.0 13.5 386.2 25.9 38.9 16.1 461.4 21.6 43.1 11.9 479.5 20.9
B. FEMALES
Test subjects 3 4 5
Dose Crax ty, (h) AUC CL Crox t;p(h)  AUC CL Conax ty, (h) AUC CL
adm. (ng/ml) (u-h/ml) (mUmin) (pg/ml) (ug - Wml) (mlV/min) (pg/ml) (ug - h/ml) (ml/min)
(mg)
50 4.1 15.0 67.0 12.4 5.1 14.4 84.7 9.8 5.0 21.9 51.5 16.2
150 12.0 17.9 181.8 13.8 15.0 20.3 224.8 1.1 11.0 21.0 140.7 17.8
300 22.4 16.1 399.1 12.5 28.0 20.8 451.3 11.1 225 15.9 327.3 15.3
450 43.2 18.1 580.6 12.9 377 19.5 591.9 12.7 31.7 16.7 484.2 15.5
600 41.0 20.1 794.1 12.6 453 19.3 752.3 13.3 44.8 16.2 515.4 19.4

Table III. Urinary Excretion Rate and Cumulative Excretion of Total Pirazolac Following Different Oral Doses to 3 Young Male (M) and
Female (F) Volunteers (% of dose).

Dose (mg) 50 150 300 450 600
Sex M F M F M F M F M F
Day 1 64.9 £12.4 50.1 £4.5 505+ 1.8 493 +£102497+72 433 %£99 46339 441+£91 46237 42994

Day 2 84+ 84 83+43 18£10 115+ 1.9 97+23 147%+19 128+32 15102 11.7+23 138 +£28
Day 3 02+03 03x£09 0.0 31+ 04 1.1£11 60x20 36x27 56x17 22+17 84£238
Total 73.5+£20.659.1 32 52217 640+ 8560596 64066 62618 64879 60174 650x67

Table IV. Concentration of Unchanged
Pirazolac and its Glucuronide in
Urine after oral Administration of
300 mg to one Volunteer. Analy-
sis was immediately performed

the problem of a potential hydrolysis of
pirazolac glucuronide in the urine was
reinvestigated.  Analysis of urine
immediately after its collection (within
15 minutes) revealed only very small

Incubation of urine samples at 37°C
led to 6-fold increase in free pirazolac
during 24 hours. Even at 4°C a 1.7-fold
rise of free pirazolac was observed
(Table V).

ft ling. (PAA = pira- . .
after sampling. (PAA pua concentrations of unchanged drug in the
zolac). . .
urine (Table IV). The concentration . .
) . : Discussion
Time PAA PAA- PAA/ ratio of unchanged drug over
p.adm. (ug/ml) glucu- PAA-gluc.  glucuronide increased with the length of It was the aim of the present study to
(hours) ronide the collection interval. investigate the pharmacokinetics of
(ng PAA- pirazolac as a function of the dose. Maxi-
equiv./ml) Table V. Hydrolysis of Pirazolac  mum pirazolac concentration in plasma
o1 0o Glucuronide in Urine as a Func-  (C,,,), the area under the plasma level
o 0.2 - - tf“g"gg‘;‘g'?““;‘g I?‘C“batlggocg curve (AUC), the terminal half-life in
E . - - the 9- rine kraction at
23 05 63 0.008 and 4°C (*). (PAA = pirazolac). plasma (ty,), t_he total plagma clearance
3.4 0.8 129 0.006 (CL) and urinary excretion rate and
49 3.6 105 0.03 Time after PAA (ug/ml) PAA- cumulative excretion of total pirazolac
9-22 8.9 170 0.05 incubation (h) glucuronide were determined as pharmacokinetic
22-27 27.9 654 0.04 (ug PAA- parameters. The dosages used in the
equiv./ml) present study cover the therapeutic
doses.
tered) of unchanged drug besides the 0 9 164 ) Jabili . ol Di
glucuronide. In the case of ketoprofen 1 13 165 Bioavailability of Pirazolac at Different
and naproxen the amounts excreted i }g };71 Doses
unchanged in the urine have been highly 24 59 12 In a previous study with 3 male and
overestimated due to rapid hydrolysis of 5« 15 161 3 female volunteers S50 mg pirazolac was

conjugates in the urine (4). Therefore

administered intravenously and orally as
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a solution of the sodium salt, and AUC
values 0of 42.1 + 9.2 ug - h/ml (i.v.) and
442 + 8.7 ug - h/ml (p.o.) were deter-
mined (3). Oral administration of the
same dose as a crystalline suspension of
the free acid in the present study led to
AUC values of 56.8 + 16.4 pg - h/ml,
indicating that pirazolac was completely
absorbed and bioavailable at this dose
level. The AUC and C,, values
increased in proportion to the dose
administered. Hence, complete sys-
temic availability of pirazolac up to oral
doses of at least 600 mg was demon-
strated.

Dose Dependency of other Pharmaco-
kinetic Parameters

All other parameters investigated — ter-
minal plasma half-life, total plasma
clearance® and urinary excretion —
proved to be independent of the dose.
The terminal plasma half-life of
17.5 = 2.7 hours in young healthy vol-
unteers (age range 18-35 years) agreed
with the terminal half-life in elderly sub-
jects (age range 56-68 years) of
16.7 = 3.5 hours determined previously

3).

31t is justified to calculate clearance after oral
administration since pirazolac was com-
pletely available systemically (F = 1).

The total plasma clearance of
pirazolac corrected by body weight was
determined as 0.32 + 0.03 ml/min/kg
for males and 0.25 + 0.03 ml/min/kg for
females. In elderly subjects as total
plasma clearance of 0.26 + 0.02 ml/
min/kg has been reported (3). The
slightly higher clearance of pirazolac in
males in this study is reflected in a
slightly higher urinary excretion rate for
total pirazolac. However, to detect small
sex differences in pharmacokinetics of
pirazolac a larger number of volunteers
has to be studied.

Stability of Pirazolac Glucuronide in
Urine

Previously it has been reported that
approximately 10% of the dose
administered is excreted renally as the
unchanged drug independent of the
route of administration (3). Present
results show that pirazolac glucuronide
hydrolyzes in human urine as shown for
other NSAIDS like ketoprofen and
naproxen (4). It has to be assumed that
the amount of pirazolac excreted
unchanged is very small and the data
reported (4) primarily reflect the dura-
tion of frozen sample storage between
collection and assay along with the
urine collection schedules employed
and the speed of clinical and analytical
procedures.

Consequences for Therapy

Pirazolac is completely absorbed and
systemically available at all doses inves-
tigated. No “first pass” effect which
often leads to widely varying plasma
levels was observed. The bio-
transformation of pirazolac is simple
including only a phase II reaction
(glucuronidation). No mixed function
oxygenase reactions are involved which
could lead to interactions with other
drugs at the site of biotransformation.
The pharmacokinetics of pirazolac
were linear up to the highest therapeu-
tic doses. All these properties of
pirazolac should guarantee reliable and
predictable plasma levels during long-
term treatment of patients.
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