BIBLID: ISSN 02539756 $ BHEFIR  Acta Pharmacologica Siniea 1992 Jull 13 4) : 298301

Serum concentration fluctuation and bioavailability comparison between
indomethacin sustained—release and conventional capsules during steady

state
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Pharmacology, School of Pharmacy, Shanghai Medical University. Shanghai 200032, China)
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ABSTRACT The comparison between indometha—
cin conventional capsule (CC) po 25mgq 8 hor 25 mg
tid and indomelhacin sustained—release capsule (SRC)
po 25 mg bid in human by crossover design showed
that both maximal serum concentration (C,) and
Muctuation index (F1%) of SRC were significantly
lower than these of CC during steady stawe (P <0.01).

No practical differences were observed between the 2
preparations in the trough serum concentration (C ;)
and area under serum concentralion—Lime profiles
(AUC,_) (P>0.05). The time period reaching
maximal seram concentration {7, of SRC was
much mere delayed than that of CC (P<0.01). 1t
suggested thal SRC possesses a better controlled re-
lease property and could avoid a higher serum peak
concefilration of CC,

KEY WORDS indomethacin; biological availabili-
ty: delayed—action preparations

Indomethacin. a nonsteroid anti—in-
flammatory agent. possesses a remarkable
therapeutic effect for arthronosis deformans.
When patients have been taking a conven—
tional capsule (CC) 25—50 mg (tid) for a long
time. about-10—20% of them have to discon-
tinue the drug because of gastrointestinal or
central nervous system adverse reactions!'"%'.
The latter were associated with higher peak
blood concentration of indomethacin'?. The
effective blood concentration range of
indomethacin is 0.3—3.0 ug - ml™'". The sus-
tained release indomethacin capscie (SRC, 50
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mgj. a multiple~unit controlled release
formulation and a conventional slow release
formulation. could avoid a higher serum peah
concentration and showed significantly higher
drug concentration in serum at 4—12 h follow-
ing a single dose compared with CC 50 mg".
This study was to compare pe SRC 25mgq 12
h with CC 25 mg q 8 h or 25 mg tid in the se-
rum concentration—time profile. serum con-
centration fluctuation index ( FI% ) and
bicavailability during steady state.

MATERIALS AND METHODS

Drug SRC and CC were supplied by Shanghai
Yan—an Pharmaceutical Factory and Shanghai Ne 21
Pharmaceutical Factory, respectively. Each capsule
contains 25 mg indomethacin.

Subjects  Eight healthy young male velunteers
{aged 23.0% 5 0.2 a, weighing 60,7+ 5.7 kg) lock no
other medicine 2 wk before and during the study. Al
volunieers were fasied 2 h before and after the admini-
stration and took the same diet during the study.

Study design  The siudy was conducted in a
randemized. Iwo—way and crossover design. The
volunteers Llock 25 mg SRC bid { 07:00, 19:00 ) or 25
mg CC q § h {07:00. 13:00. 2300, 2 preparalions
lasted for 7-8 d. At d 5-8. the blood samples were
collected just before administration {0 h) and at the
time of peak serum concentration (T ,,). The T,..
of SRC and CC were estimaled at 4 and 2 h
respectively depending on the results of single
dosing'™.  After the last dosing, the blood samples
were collected at 0, 2. 3, 4, 5, 6 8, 12and0,
l. 2, 3, 4, 6, 8 h. respectively. and were
centrifuged (2000 < g 15 min). The serum was stored
at -20 T until assayed. Indometacin serum concen-
tration was measured by reverse HPLC'®,
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After the first period ended. the volunteers rest-
ed for | wk and continued the trial 7-8 d depending
on the crossover design.

Another 2 volunteers took 25 mg CC ud ( 08:00.
12:00, 16:00 } 7 d continuously in order to compare
tid with q 8 h in serum concentration—time profile and
FI1% of indomethacin during stealy state.

Calculation and statistic  The serum concentra-
tion—time curves were described in each subject during
the last & dosings by the following pharmacckmetic
variables: C,, ( serum trough concentration}, C,.
(maximal serum concentration), T, (ilime of reach-
ing maximal serum concentration after admin—
istration). AUC,_, {(area under serum concentration—
time curve of a dosing interval, where t is the dosing
interval). The data were calculated by an IBM com-
puter in the parabolic and trapezoid method. And
F1% (fluctuatipn index) was expressed as follows:

FI = (Crp— Coin) * (14 2{C it Corpdl™' % 100%

For the pharmacokinetic parameters, the com-
parisons between SRC and CC were carried out by
pairwise ¢ Lest.

RESULTS

Mean serum concentration—time curves
during steady state for both formulations were
shown in Fig 1. The pharmacokinetic
parameters derived from the individual con-
centration data were summarized in Tab 1.
The results show that serum concentration—
time profiles of SRC were smoother than those

Tab 1. Pharmacokinetic parameters of indomethacin
at steady state betweenm 58 d after po 25 mg
indomethacin  sustained—rtelease capsule bid  or
conventional capsule q 8 h in & volnnteers. x + o,
*P>0.05, TP <0.01.

Sustained—  Conventional
release
C, ./ pg - ml’? 0.36£0.06 0.45+0.18"
Crps 7 g - Ml a 070008 1.3z03°
b 080010 1.520.3"7"
FI/ % 6515 100+ 157"
Tha /D 4.0+04 21120237
AUC, ./ ug h ml™ 54 1.0 5.9+1.9"

a} During the last 6 dosings.
b) At the last dosing.

of CC. which was confirmed by the derived
pharmacokinetic parameter and their statisti-
cal analysis.
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Fig 1. Indomethacin concentrations in serum hetween
5-8 d after po 25 mg indomethacin sustained—release
capsule bid and conventional capsule q 8 h in 6 volun-
teers.

The Cp,, values of SRC were signifi—
cantly lower than those of CC (P<0.01).
However, no significant differences were ob-
served between (., wvalues of the 2
formulations. As a resnlt. the serum level
FI% of SRC was very significantly smaller
than that of CC (P<0.01). The 7,,, values
of SRC were much longer than that of CC
(P <0.01).

The relative bioavailability indicated by
AUC, . of the 2 formulations was appro—
ximately the same.

Shown in Fig 2 was the serum concentra-
tion-time curve during stecady state repre-
senting another two volunteers’ results.  After
morning dosing. C_,, was 1.12+ 0.10 pug
- ml' and significantly higher than that at
noon (P <0.05) and 4 pm (P <0.01). the FI%
(144 + 13%) was the largest in the study, Be-
fore morning dosing, C,, (0.18 + 0.04 ug
- ml™') was the lowest in the study and was be-
low the effective therapeutic level.

DISCUSSION

The differences of C,,,» Cp. and F1%
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Fig 2. Indomethacin concentrations in serum between d
57 after 2 volanteers po 25 mpg indomethacin
conventional capsules tid.

between the 2 indomethacin formulations
showed that SRC produced a smoother and
more sustained serum concentration—time pro-
file than that of CC during steady state. indi-
cating that SRC possesses the properties of
prolonged dissolution and absorption. The
ranges of mean conceniration (s) of SRC (25
mg. bid) and CC (25 mg. q 8 h ) were: The
former was 0.36 (0.06)—0.70 (0.08) pg - ml™,
the latter. 0.45 (0.18)—1.32 (0.30) pg - ml™’.
Although all of them fall within the range of
effective therapeutic blood concentration.
SRC could reduce the higher peak blood con-
centration of CC and prolong the dosing in-
terval. '

Actually measured 7,,, of SRC and CC
were 3.95+ 0.35 h and 2.11 + 0.23 h respec—
tively after the last dosing. whereas their cor-
responding C_ ., were 0.80% 0.10 and 1.46
+ 0.32 pg - ml™', respectively. The similar
AUC, , values and the differences in 7,
and C,, illustrated that the 2 preparations

share the same bioequivalency at steady statedﬁﬂ

and SRC possesses a good controlled release.
property.

For the morning po CC 25 mg tid. it
brought about the following drawbacks: the
largest F1% and the lowest C,,;, which causes

indomethacin serum concentration just below
the effective therapeutic range. According to
Francis et af”., the morning dosing was
responsable for a 329 incidence of
undesirable effects, whereas the comparable
rate was 7% for the evening dosing. Since tid
is more widely used in chnical practice than q 8
h, and tid may produce the above mentioned
drawbacks, we suggested that SRC (bid)
could be recommended to replace CC (tid) in
clinical practice because it will be much conve-
nient for its clinical application besides its low-
er F1%. smoother concentration—time profile
and equivalent bioavailability. In conclu—
sion,. SRC has a good conirolled release
property.
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Effects of ohmefentanyl on CAl field potentials in rat hippocampus slices

ZHAO Guo—-Min, GU Jia-Jun. CHI Zhi—Qiang
(Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 200031, China)

ABSTRACT The cffects of chmefertanyl (OMF).
4 new opiate agonist with high affinity and high
specificity for g receptors. was examined on CAl
field potentials in the transverse hippocampal slices.
OMF showed two effects upon the evoked pepulagon
spikes (PS) recorded in stratum pyramidale: 1) a con-
centration—dependent increase in the amplitude of
PS. which was largely reversed by nalexone, and 2)
production of a naloxone—reversible additional PS at
high stimulus intensiuies, Wo significant change was
seen in feld excitatory postsynaptic potential {EPSP)
recorded simultaneously in stratum radiatum. The
ECy, for OMF and morphine were 6.6 and 3700
nmol - L7, respectively. Thus OMF was 560 times
more potent than morphime. The mechanism of
augmentation by OMF of PS could be attributed to
disinhibition as judged from the paired—pulse
paradigm.

KEY WORDS ohmefentanyl; morphine; naloxone;
hippocampus; evoked potentials

The rat hippocampus contained the major
farms of endogenous opioid peptides as well as
#. 8, and x opioid receptor types”’. Opioid
receptors were lacated in CAl, CA3. and the
dentate gyrus'”. Within each area. the den-
sity of receptors was found to be highest in
and near the stratum pyramidale and
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granulosum. and all 3 major types of opioid
receplors were increased in these layers. In
the hippocampus, excitatory effects imduced by
opiates were found in CAl, CA3, and dentate
gyrus. Opiate alkaloids or peptides applied ta
the hippocampus in vive of in vitre increased
the size of evoked field potentials"™. It has
been suggested that the é receptor was the pre-
dominant receptor invelved, inasmuch as
[D—Ala*, D-Leu’lenkephalin (a relatively & se-
lective agonist) was more potent than mor-
phine in producing the effect and morphine
was considered ta be the prototypic agonist for
u receptor™,

OMF is a potent analgesic derived from
fentanyl and was synthesized first in our la-
boratory'™. The receptor binding assay and
the assay carried out in isolated preparations
indicated that OMF showed a high affinity
and specificity for u opioid receptor, and it
was  better than [D—Ala®, MePhe*,
Gly—ol'lenkephalin as a g ligand™'". Our
aim was to characterize the pharmacological
effects of OMF in the hippocampus slices and
to assess the relationship between u receptor
and increased excitability of pyramidal cells us-
ing OMF, a novel and highly specific g
agonist.
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