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The pig has been suggested as an animal model in biomedical re-
search because of its physiological similarity to man. Therefore, the
pharmacokinetics and metabolism of diclofenac sodium (Voltaren)
were studied in four Yucatan minipigs after intravenous administra-
tion of 25 and 50 mg and oral administration of 50 mg in a solution
of 50 mL buffer, 50 mL water, and 200 mL water, and the results
compared to historical data in man. The absolute bioavailability
after oral administration of 50 mL buffer, 50 mL water, and 200 mL
water solutions were 107, 97, and 109%, respectively, compared to
approximately 50% in man. The total plasma clearance in minipigs
was fivefold slower than in humans (57 *+ 17 vs 252 + 54 mL/hr/kg).
The plasma levels of the metabolites 4’-hydroxy, S-hydroxy, 3'-
hydroxy, 4’,5-dihydroxy, and 3'-hydroxy-4’-methoxy diclofenac
were considerably lower in minipigs than in man after both iv and
oral administration. These results suggest slower metabolism and/or
enterohepatic recirculation of the parent drug in minipigs. The vol-
ume of distribution of the central compartment was 40% less in
humans than in pigs (39 vs 67 mL/kg). The terminal half-lives of the
parent drug were similar in pigs (2.4 hr) and humans (1.8 hr). The
rate of oral drug absorption increased in the order of 50 mL aqueous,
200 mL aqueous, and 50 mL buffered solutions (K, = 0.52 + 0.11,
0.59 + 0.13, and 1.2 = 0.7 hr™ !, respectively). These trends are
similar in man and suggest that both buffering and intake volume can
affect diclofenac absorption. Possible reasons for these results in-
clude the pH-dependent solubility of this drug and the effect of
volume on gastric emptying.

KEY WORDS: pharmacokinetics; metabolism; diclofenac;
minipigs.

INTRODUCTION

Diclofenac sodium (Voltaren) is a nonsteroidal antiin-
flammatory drug used for the treatment of degenerative joint
disease and other arthritic conditions. The drug has been
marketed internationally since 1973 and is currently avail-
able in oral, parenteral, rectal and topical preparations. An
oral enteric-coated tablet is the only formulation available
commercially in the United States.
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Report

The pharmacokinetics and metabolism have been stud-
ied in various animal species after oral and intravenous ad-
ministration (1-4). The metabolism of diclofenac sodium is
highly species dependent. Humans and monkeys metabolize
the drug mainly by hepatic hydroxylation and subsequent
conjugation. The principal metabolite, 4'-hydroxy di-
clofenac, accounts for 20-30% of the dose excreted in the
urine and 10-20% excreted in bile. Other metabolites, 5-hy-
droxy, 3’-hydroxy, 4',5-dihydroxy, and 3’'-hydroxy-4'-
methoxy diclofenac each account for 10-20% of the dose
excreted in the urine and small amounts in the bile. After
biliary elimination of the conjugates of these metabolites,
intestinal hydrolysis does not regenerate the parent drug. In
contrast, rats and dogs form mainly conjugates of unchanged
diclofenac. These metabolites undergo varying degrees of
intestinal hydrolysis, giving rise to enterohepatic recircula-
tion of the parent drug. As the hydroxylated metabolites are
markedly less toxic than the parent substance, the observed
species differences in toxicity of diclofenac can be accounted
for by species differences in its metabolism. Therefore, the
dog is inadequate as an animal model for diclofenac dispo-
sition.

The dog has been widely used, with varying degrees of
success, as a large animal model for studying pharmacoki-
netics (5-7). There is a considerable body of literature that
suggests that the physiology of the pig resembles that of man
and the pig may be a promising animal model for the study of
human disease (8,9). Although knowledge is limited, contin-
ued study has demonstrated their usefulness in oral drug
absorption and metabolism research (10—12). In addition,
the recent breeding of the pig to a smaller size and the de-
velopment of effective and gentle handling techniques have
made the pig a more convenient and reasonable animal to
use. The adaptability and docile nature of especially the Yu-
catan breed are conducive to utilizing them in experimental
situations. The pig may serve as an alternate animal model
for man, especially in the area of oral dosage-form develop-
ment. Further evaluation of the minipig is necessary to de-
termine the acceptability of this species for biopharmaceu-
tical research in general. Extensive pharmacokinetic and dis-
position data after oral administration of selected dosage
forms of diclofenac to various animal species are available
and provide a good foundation for species comparison.
Therefore, the pharmacokinetics and metabolism of di-
clofenac sodium were studied after intravenous and oral ad-
ministration of various drug solutions to miniature pigs.

METHODS

Animals

Four healthy male miniature swine of the Yucatan strain
were obtained from Charles River Inc. (Wilmington, MA).
The animals were individually housed in pens with rubber-
coated metal mesh gratings, at a temperature of 68—70°F and
approximately 50% relative humidity. The animals were ex-
posed to automated 12-hr lighting cycles. They were fed
once daily with minipig chow (Purina Mills) and given water
ad libitum. The animals were 1-2 years in age and ranged in
weight from 19 to 40 kg (mean weight, 29 kg) at the time of

698



Pharmacokinetics of Diclofenac Sodium in Minipigs

the studies. The animals were individually conditioned with
regard to handling, restraint, and dosing.

For the collection of blood and intravenous administra-
tion of diclofenac sodium, catheters were prepared and
placed surgically in the carotid artery and internal jugular
vein according to a previously described procedure (13).
Catheters were flushed daily with 20 mL of sterile normal
saline. Between uses, catheters were filled with heparin
(1000 U/mL) and plugged with an obturator.

Study Design

Pharmacokinetic studies were initiated at least 3 weeks
after surgery. At least 1 week was allowed between studies.
Pigs were fasted for 24 hr prior to all studies. Meals were
given at 4 hr postdosing. Water was restricted 1 hr prior to
and 2 hr after initiating all studies; otherwise, water was
allowed ad libitum.

Intravenous infusions of diclofenac sodium in normal
saline, yielding doses of either 25 or 50 mg, were performed
in four pigs. Constant-rate infusions were carried out for 20
min at a flow rate of 1.2 mL/min. Blood samples were col-
lected arterially at 0, S, 10, 185, 20, 25, 30, 35, 40, 55, 70, 85,
110, 140, 170, 200, 230, 260, 290, 320, 350, 380, 500, 620, and
740 min and 24 hr after initiating the infusion.

Fifty milligrams of diclofenac sodium was administered
as a buffered solution (0.02 M phosphate buffer, pH 7.4) of 50
mL via oral intubation in three pigs. On separate occasions
in each pig, an unbuffered solution of diclofenac sodium was
administered with either 50 or 200 mL of water to determine
the effect of pH (buffering) and coadministered volume on
the plasma level profile. Blood samples were drawn at 0, S,
15, 30, 45, 60, 75, 90, 105, 120, 150, 180, 210, 240, 270, 300,
360, 420, 480, 600, and 720 min and 24 hr postdosing.

Drug and Metabolite Assays

All blood samples were centrifuged at 2000 rpm and
plasma was removed and stored at — 70°C until analysis. The
parent drug was measured in all samples. The metabolites,
3’-hydroxy-4’-methoxy, 4',5-dihydroxy, 3’-hydroxy, 4'-
hydroxy, and 5-hydroxy diclofenac, were determined in
plasma samples from 25-mg intravenous infusion and the
oral 50-mg buffered solution studies in two pigs.

Plasma samples were analyzed for the presence of the
parent drug according to a previously published high-
performance liquid chromatographic (HPLC) method for
which precision, accuracy, sensitivity, and linearity had been
established previously (14). The concentrations of drug in
plasma were calculated from calibration curves constructed
on each occasion. Coefficients of variation ranged from 1.5
to 4.2% over a 0.025-5.0 pg/mL concentration range. Qual-
ity-control plasma standards were prepared at the start of
these studies and assayed with each run. Plasma samples
were analyzed for the major human hydroxy metabolites ac-
cording to a gradient HPL.C method. Plasma samples (1 mL)
were spiked with internal standard (200 pL, 0.01 pg/mL in-
domethacin and 200 pL, 0.1 pg/mL 3-chlorobenzoic acid),
0.25 mL of 2.5 N H;PO, and 15 mL of (5:95%, v:v) tertiary
butyl alcohol:dichloromethane. After shaking and centrifug-
ing, the upper layer was aspirated and disgarded. The or-
ganic layer was then evaporated to dryness at 45°C. The
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residue was reconstituted with 100 pL of (55:45%, v:v)
methanol and mobile-phase buffer [0.01 M (NH,)HPO,, pH
2.6], and 10 pL was then injected in duplicate onto the
HPLC. The lower limit of quantitation of the metabolites
was 50 ng/mL.

Pharmacokinetic Analysis

Pharmacokinetic analysis utilized standard methods
of data treatment. Inspection of semilogarithmic plots of
the postinfusion drug plasma level-versus-time curves in-
dicated that they could be described by a biexponential
equation. Initial estimates of parameters were obtained by
standard stripping techniques. These estimates, together
with all plasma-level data and the appropriate equations,
were used as input for regression analysis using the program
PCNONLIN (15). The secondary parameters A and B have
been corrected for the infusion time and are reported as
parameters for a corresponding bolus intravenous injection.
All plasma-level data were weighted according to 1/C2,
where C is the plasma level of diclofenac. The volume of
distribution of the central compartment (V) was calculated
as the intravenous dose divided by the sum of A and B.

Noncompartmental pharmacokinetic parameters from
oral plasma level-versus-time data were determined. C,,,x)
was the earliest peak plasma level and C,,,», Was the sec-
ond peak drug concentration in plasma. Ty,,,.,, Was the time
at which C,,,,;, occurred and T,,,(,, Was the time at which
Cmaxc2) Occurted. The terminal rate constant was determined
by linear regression analysis of the log-linear terminal phase
of the plasma concentration—time profile. At least three
points were used in the determination and the correlation
coefficient values had to be greater than 0.95 for the estimate
to be accepted. AUC4_;,r, Was determined as the area under
the plasma concentration—time curve up to the last mea-
sured time point, calculated by the linear trapezoidal rule,
plus any residual area, which was calculated as the concen-
tration at the last time point, divided by the terminal rate
constant. Absolute bioavailability (F,,,) was calculated as
the ratio of the AUC q_;ny, Of the oral to that of the intrave-
nous plasma concentration—time profile times the ratio of
the intravenous to the oral dose. Total plasma clearance (Cl)
was calculated as the intravenous dose divided by the
AUC 4 _;ng. For the species comparison of the data, Cl and
V. were normalized for body weight.

Individual oral absorption parameters were also deter-
mined by the Loo—Riegelman method using individual mi-
cro-rate constants, K, k,,, and k,,, obtained from nonlinear
least-squares regression of the 50-mg intravenous data (16).

Statistics

The differences in the pharmacokinetic parameters of
diclofenac sodium after intravenous and oral administration
of various intravenous doses and oral solutions were com-
pared by an ANOVA test at the P = 0.05 level.

RESULTS

Intravenous Infusions

Examples of individual plasma level profiles together
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with the fit of the data after 25- and 50-mg intravenous doses
are given in Fig. 1. Plasma-level data were adequately fit by
nonlinear least-squares regression analysis to a two-
compartment model with zero-order infusion. Mean values
* standard deviations of the pharmacokinetic parameters
together with the coefficients of determination, r* values,
and the randomness of the weighted residuals were exam-
ined to determine the goodness of fit.

Pharmacokinetic parameters are given in Table I. The
concentrations at the end of the infusion (20 min) were 8.4 +
0.3 and 16.4 = 1.6 pg/mL for the 25- and 50-mg intravenous
doses, respectively. The mean terminal half-life (2.4 = 0.3
hr) and plasma clearance (1.5 * 0.25 L/hr) were independent
of dose in the range of 25-50 mg. Mean AUC,_;,q, values
were 18.3 = 2.9 and 35.5 = 4.8 pgshr/mL for the 25- and
50-mg intravenous doses, respectively, indicating dose pro-
portionality over the dose range studied.

Oral Solutions

Diclofenac sodium, 50 mg, was administered in (A) 50
mL of buffer, (B) 50 mL of water, and (C) 200 mL of water.
Individual plasma-level profiles in a representative pig are
given in Fig. 2. Mean pharmacokinetic parameters are given
in Table II. Mean C,,,(,, values for 50 mL buffer, 50 mL
aqueous, and 200 mL aqueous solution doses were 9.1 * 2.0,
5.3+ 0.9,and 6.3 = 1.7 ug/mL, respectively. C,,.,, values
were not statistically different from each other. All plasma
level curves in 50 mL buffer, 50 mL aqueous, and 200 mL
aqueous solution doses exhibited double peaks. Mean termi-
nal half-life values after oral treatments were not statistically
different from each other or from the mean intravenous ter-
minal half-life of 2.4 hr. Individual Loo-Riegelman plots
from a representative pig are given in Fig. 3. The rate of
absorption appeared first order in the initial portion of the
fraction remaining to be absorbed-versus-time plots. For the
200-mL aqueous dose, curves appeared biphasic. The half-
lives for initial absorption were 34.3 = 11.3, 81.8 * 10.7, and
70.8 = 16.2 min for the 50 mL buffer, 50 mL water, and 200
mL water treatments, respectively.

Metabolites

Plasma samples from 25-mg intravenous and 50-mg oral
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Fig. 1. Individual plasma-level profiles of diclofenac sodium and fit
of the data after 25 (inverted triangles) and 50 mg (diamonds) intra-
venous infusions to minipig 3.
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Table I. Mean (+SE) Pharmacokinetic Parameters After Intrave-
nous Administration of Diclofenac Sodium to Miniature Pigs

(n=4)

Parameter 25 mg 50 mg
AUC 5 (pgxhr/mL) 18329 355+ 4.8
1y, (hr) 2.4 =040 2.4 *+0.25
V. (L) 1.8 = 0.18 1.9 = 0.32
Cl (L/hr) 1.5 = 0.25 1.5 = 0.25
ki (hr™Y) 1.0 = 0.04 0.7 = 0.06
ki, (hr™Y) 4.4x22 2.1 x0.51
kyy (hr™ 1) 2.5 = 0.76 1.6 + 0.37

buffered solution studies were assayed for the presence of
3'-hydroxy-4’-methoxy, 4’,5-dihydroxy, 3'-hydroxy, 4'-
hydroxy, and 5-hydroxy diclofenac. The individual plasma-
level profiles of the 4’-hydroxy metabolite are given in Fig. 4.
Levels of the other metabolites were below the lower limit of
quantitation (50 ng/mL). Comparison of C,,, and AUC_,,
of the metabolites between minipigs and man is given in
Table III.

DISCUSSION

Marked species differences in the metabolism of di-
clofenac have been observed between dogs and man (1-
4,18). The parent drug is subject to enterohepatic recircula-
tion in the dog but not in man. As a result, the plasma levels
of unchanged drug maintain higher values for longer periods
and diclofenac is more toxic in the dog compared to man.
Consequently, a better animal model is needed for the study
of diclofenac pharmacokinetics and disposition.

Previous results have demonstrated the value of
minipigs in metabolism studies. The cytochrome P-450 levels
and mixed-function oxygenase activity in pigs are similar to
those in man (10,11). As a result, the metabolic pattern of
various compounds is comparable between the two species
(19-21).

The absorption, pharmacokinetics, and disposition of
diclofenac in miniswine are different from those in man. A
comparison of the pharmacokinetic parameters in pigs and
humans (17) is given in Table IV. The terminal half-life values

Diclofenac, No Plasma Concentrution (ug/ml)

Sy _
Ty,
Y . ; ; ; t ; i !
0 60 120 180 240 300 360 420 4830
Time (min)

Fig. 2. Individual plasma-level profiles of diclofenac sodium after
oral administration of 50 mg as a 50-mL buffered solution (circles),
50-mL aqueous solution (triangles), and 200-mL aqueous solution
(squares) to minipig 1.
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Table II. Mean (=SE) Pharmacokinetic Parameters After Oral Administration of 50 mg

Diclofenac Sodium Solution to Miniature Pigs (n = 3)
Treatment
Parameter 50 mL buffered 50 mL aqueous 200 mL aqueous

Cnaxqy (pg/mL) 9.1 =20 53 0.9 63 =17
Cnaxey (ng/mL) 57 =08 52 =06 5.6 =09
T axqry (hr)? 0.75 0.75 0.5

T ipaxcy (h1)? 2.5 3.0 2.5
ty, p (h1) 24 *0.5 25 =05 3.4 =08
AUC_;np (ngxhr/mL) 356 =78 33.2 +3.5 343 *=48
Foe 1.07 = 0.05 0.97 + 0.08 1.09 = 0.2
4 Median.

were similar in pigs and humans (humans, 1.8 hr; pigs, 2.4
hr). However, total plasma clearance in pigs was fivefold
lower than in humans (57 = 17 mL/hr/kg vs 252 = 54 mL/
hr/kg). Differences in the AUC_;,q values are reflected in
the slower clearance and higher volume of distribution in the
pig. The twofold difference in oral bioavailability between
the two species is due to the lack of first-pass metabolism in
the pig. The volume of distribution of the central compart-
ment after adjustment for body weight was 40% less in hu-
mans than in pigs (39 vs 67 mL/kg), after 50 mg iv. The lower
clearance in pigs relative to man may be due to slower me-
tabolism and/or the presence of enterohepatic recirculation
of the parent drug in pigs.

In the current study, the metabolism of diclofenac was
studied by measurement of the major human metabolites in
the plasma after both 25-mg iv and 50-mg oral buffered so-
lution studies. In man, the metabolite-to-parent C,,,, ratios
were approximately 0.2 for 4’-hydroxy metabolite and ap-
proximately 0.05 each for 5-hydroxy, 3’-hydroxy, 4',5-
dihydroxy, and 3’-hydroxy-4'-methoxy diclofenac after oral
administration (Table III) (22). In the minipig, the plasma
levels of these metabolites were considerably lower than in
man after both iv and oral administration (Fig. 4). The 4'-
hydroxy was the only metabolite detected and it accounted
for a negligible amount of the parent drug after oral dosing.
No other metabolites were detected by the current assay

100

Fraction Remaining to be Absorbed

10 + + + + +
180

Time
Fig. 3. Individual Loo-Reigelman absorption profiles after oral ad-
ministration of diclofenac sodium, 50 mg, as a 50-mL buffered so-

lution (circles), 50-mL aqueous solution (triangles), and 200-mL
aqueous solution (squares) to minipig 1.

method, which has a lower limit of quantitation of 50 ng/mL..
The absence of measured metabolites is consistent with the
lower clearance and higher plasma levels of the parent drug
observed in the pig relative to man.

In man, the absolute bioavailability of diclofenac after
oral administration of enteric-coated tablets (50 mg) was 54
+ 2% (17). This is due to a considerable hepatic first-pass
metabolism, whereas oral absorption into the portal circula-
tion is complete. In pigs, the mean absolute bioavailabilities
for the oral buffered solution (50 mL), unbuffered solution
(50 mL), and unbuffered solution (200 mL) were 1.07, 0.97,
and 1.09, respectively, and suggestive of little first-pass me-
tabolism.

In man, absorption of the drug from oral solution is
extremely rapid, with peak concentrations being reached
within 5—10 min after administration of a buffered aqueous
solution to healthy, fasted subjects (23). When the drug is
given as an unbuffered aqueous solution to man, rapid ab-
sorption also occurs, but the absorption rate is variable;
Multiple peaks are frequently observed in the resulting
plasma level profiles (23,24). Differences in the plasma-level
profiles of diclofenac sodium between oral administration of
buffered versus unbuffered solutions in man may be attrib-
uted to the significant pH-dependent solubility of the drug.
Diclofenac is a weak acid, with a pK, of 4.0 (18) and an
octanol:pH 7.4 buffer partition coefficient of 13.4 (25). Di-
clofenac sodium is poorly soluble in acidic medium and ap-
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Fig. 4. Plasma-level profiles of diclofenac (filled symbols) and 4'-
hydroxy diclofenac (open symbols) after intravenous administration
of 25 mg (inverted triangles) and oral administration of 50 mg as a
50-mL buffered solution (circles) to minipig 2.
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Table III. Comparison of Plasma Levels of Diclofenac Metabolites
Between Man and Minipig

Diclofenac metabolite Ratio® Human®  Miniswine
Parent drug AUC g _inp 1.0 1.0
Crnax 1.0 1.0
4’-Hydroxy AUC_inp 0.51 —
, Crnax 0.18 0.019
5-Hydroxy AUC_inp 0.12 ND*
Crnax 0.05
3'-Hydroxy AUC_inn 0.23 ND
Cmax 0.05
4',5-Dihydroxy AUC_inn 0.29 ND
Crax 0.05
3’-Hydroxy-4'-methoxy AUC_inp 11.1 ND
0.03

max

4 Data are expressed as the ratio of either AUCq_j,q, OF Cppy Of the
metabolite to the parent drug. Oral doses were 100 mg in humans
and 50 mg in miniswine.

& Not detected.

proximately 1000-fold more soluble in basic medium (0.003
and 13 mg/mL in simulated gastric and intestinal fluids, re-
spectively). This suggests that regional pH differences and
variability are important factors influencing the absorption
of the drug, although this has not been verified experimen-
tally in man. In the case of an unbuffered solution, the drug
may precipitate in the low pH environment of the stomach.
Dissolution of the drug and subsequent absorption would
then depend on gastric emptying to the small intestine where
the pH is higher. This dependence would probably result in
erratic absorption since gastric emptying is highly variable in
man. Administration of drug as a buffered solution may min-
imize the effect of or prevent this series of events.
Diclofenac sodium was administered as various solu-
tions to study the effect of pH (buffering) and dose volume
on diclofenac absorption and to compare to similar studies in
man. Absorption of diclofenac in pigs was faster from a buff-
ered solution of 50 mL than from an unbuffered solution of
50 mL (k,Pufered = 1,2 = 0.7 hr~!; g uebuifered = (.52 + 0,11
hr~') (Fig. 3). The rates were not statistically different.
There was no statistical difference in C,,,, or T, ., between
treatments, although trends in the data were worth noting.
The mean C,,,,( for the buffered solution was 9.1 pg/mL,
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1.7 times greater than the mean C,,,,, for the unbuffered
solution (50 mL), 5.3 pg/mL. The median T, for both
treatments was 0.75 hr. The secondary peak was less notice-
able after the buffered solution. The same relative difference
was found after administration of buffered and unbuffered
solutions to man (24).

Secondary peaks were observed in the plasma-level
curves after administration of both buffered and unbuffered
solutions to pigs (Figs. 2 and 4). The presence of double
peaks may be due to the pH-dependent solubility of this drug
but, unlike in man, may be confounded by the possible en-
terohepatic recirculation of the parent compound since dou-
ble peaks were also observed after intravenous administra-
tion in pigs but not in man. Variability in stomach pH has
been found in the pig and may also contribute to the vari-
ability in drug absorption (26).

Median T, values in pigs were greater than those in
man (5-10 min) for all oral solution treatments (Table II).
This may be due to the fact that gastric emptying is report-
edly slower in pigs than in man (8,9,27).

An unbuffered solution was administered with volumes
of 50 and 200 mL to study the effect of dosing volume on the
plasma level profiles. Studies in man have shown that 200
mL empties statistically faster than 50 mL, with a first-order
gastric emptying rate constant of 0.1 min~?! for 50 mL and
0.134 min ! for 200 mL (28). For drugs whose absorption is
greatly dependent on the rate of gastric emptying, the coad-
ministered volume, among other factors, would be expected
to influence the absorption rate and, for drugs that are rap-
idly eliminated, subsequent plasma drug levels. A number of
studies of a variety of drugs have reported differences in the
plasma-level profiles between those administered with small
and those with large volumes of water (29,30). In this study,
the mean absorption rate of diclofenac from unbuffered so-
lution (200 mL) tended to be faster than with the unbuffered
solution (50 mL), but a statistical difference was not reached
between the two treatments. Further physiological and
pharamcokinetic studies in a larger number of pigs would be
needed to determine the effect of pH and coadministered
volume on the plasma-level profiles of diclofenac after ad-
ministration to pigs. The results of the current study, though
limited, were similar to those in man and suggest that both
buffering and increased intake volume could increase the
absorption rate of diclofenac. As in man, these factors had
no effect on the extent of bioavailability.

Table IV. Comparison of Diclofenac Sodium Pharmacokinetics Between Man and Minipig®

Human Minipig
iv!? Oral® iv Oral

Cl (mL/hr/kg) 252 = 54 57T =17
Crax (ng/mL) 24 1.0 9.1 =20
Tpax (hr)® 0.25 0.75
AUCy_inp (ngvhr/mL) 33+ 0.7 1.4 =0.6 35.5+ 4.8 356 *6.7

'abs 0.42 = 0.27 1.07 = 0.05
V. (mL/kg) 39.0 = 20.0 66.7 = 5.8

4 All intravenous and oral doses were 50 mg. The oral dose was administered as a buffered
solution in both pig and man. The mean weights of the human subjects were 62.3 kg (17)
and 88.4 (23) kg and the mean weight of the minipigs was 28.9 kg.

& Median values.
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When choosing an animal model, the ability to predict a
correlation of pharmacokinetics between man and the animal
is desired. Results of the current study suggest that the pig
would not be appropriate in this regard. In particular, the
pharmacokinetics and metabolism of diclofenac in minipigs
were not similar to man. The plasma levels of diclofenac
were higher in miniswine than humans for equivalent intra-
venous and oral doses. Total plasma clearance of diclofenac
in pigs was fivefold slower than in humans. In the minipig,
the plasma levels of the hydroxydiclofenac metabolites were
considerably lower than in man after both intravenous and
oral administration. The 4’-hydroxy metabolite was the only
metabolite detected. In pigs, the absolute bioavailability was
approximately 100% compared to approximately 55% in
man. On the other hand, relative differences between oral
drug absorption from buffered and unbuffered solutions were
similar between pig and man. Although the physiology of the
pig is reportedly similar to man, the basis of knowledge on
relevant gastrointestinal physiology is lacking and more
studies tailored specifically to the interests of pharmaceuti-
cal scientists are needed.
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