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and chronopharmacokinetics of methotrexate in micer
mdithication by feeding schedule.
Jpn ] Pharmacol 1993, 2: 373— 8.
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Absorption of indometacin from nasal cavity in rats
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AIM: To investigate if identical bioavail-
ability. rapid Touws and Cn, of indometacin
{Ind) could be achieved when Ind is adminis-
tered in rats wvia intranasal (ima) route,
METHODS;
lution at a dosage of 3 mg+kg~

The pharmacckinetics of Tnd so-
' was studied
after iv, ina. and po in rats esing HPLC,
RESULTS: It showed that the time to peak
(F'ou} of ina Ind 3 mg+kg ™" solution was 0. 08
h, approached that after iv route the peak con-
centration (C...} following ina was 20, 0 mg
«L7's 2. 4 times higher than po dosing.
CONCLUSION: [t demonstrated that the ina
administration of Ind was superiorto peinrats .
and that Ind absorption through nasal mucosa
was a reasonable approach at lower doses.

' Veating Scholar from Department of Pharrracology. Wannan
Medical College, Wahu 241001, Chna.

Carrespondence o KAGOSHIMA Masatoyo PhID.

Hecerved 19931 —12—23 Accepred 1934—0B - 29

KEY WORDS
liquid chromatography: intranasal administra-

indomethacin; high pressure
tion; pharmacokinetics

Indometacin (indomethacin, Ind} s an
anti — inflammatory and analgesic-antipyretic

drug in experiments. but produces erosions

and ulcers in the gastrointestinal tracts™ -,
QOur laboratory showed that index of Ind-in-
duced ulcer was highest in po, then iv. and sc
routes. 1f there is an alternative route of ad-
ministration through which Ind could be at a

tn

lower dose to avoid gastric irritation®!', while

at the same time is enough to produce desired

L!l?

pharmacoclogical effects The present study
Is to investigate if identical bioavailability,
rapid T and ., of Ind could be achieved
when Tnd is administered in rats via intranasal

(ina} route.
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MATERIALS AND METHODS

Chemicals Ind was {rom Sigma. Phenacetin
tused as an mternal standard?, acetonitrile, and sodi-
um acetate tribydrate were from Tsukishima Pharma-
ceutical Co. Kanto Chemical Co. and Wako Pure
Chemical Industries, respectively. All ather chemicals
were of AR.

Preparation of Ind selution
mL of 2.5 %5 Na,Cl}; solurion. was mixed with 1. 5
mL ol HCL 0. 5 mol «L.7*, and shaken for abour 2&
min. The pH was adjusted to 7. Using HPLC. Ind in
the solution was shown to be stable for at least 48 h.

Ind 50 mg in 3.5

All the solutions were [reshly prepared.

in rvivo absorption experiments and sample prepa-
Sprague-Dawley rats 3, weighing 300+s 10
g fn=12), {rom Japan Laboratory Animal Instieute.
Takya. were fasted for 16 b (water ad 48) and equal-
Iy divided into 3 groups. The surgical procedures to

ration

separate nasal cavity from oropharyngeal cavity lor in
wvo nasal administration were those described by Hiral
et af *', after 30 min, Ind 3 mg-kg™' within 0. 1 mL of
volume was injected into the nasal cavity by a microsy-
ringe attached to a soft and blunt medical grade tubing
(112 mm in [D. 0. 25 mm in OD. Dow Corning.
USA) through one ol the nostrils. An iv bolus injec-
tiont and po of the solution were carried out as
rantrols,

Biood samples t0. 2 mL each}. taken Irom the
jugular vein at 0. 5., 10. 20. 30. 45. 60. %0, 120,
120, 240, 360 min following each dose. were callected
into beparinized polypropylene tubes <Quality Sciencil -
ic Plastics, USA) and centrifuged at 1000 < g at 4 C
for 1% min. The plasma was kept at — B0 T until
assay.

Plasma 50 uL. and acetonitrile 100 ul. were mixed
with phenacetin 50 pl. (10 mg-L~'). After 10 min.
the precipitated protein was temoved by centrifugation
1000 < g, 4 C, 10 min}, and about 100 ul aliguot of
the supernarant was translerred to another polypropy-
lene tube lor measuring Ind.

Analytical Apparatus A Model SC-8010 HPLC
(Tasch. Tokyo). equipped with a detector (242 nm).
a CCPM pump. and a PP-8010 Chart Recorder. was
employed. Separation was perlormed a8t 25 C an a
stathless-steel column ( Nuclteosil 120-5C8 4, 6 mm <
250 mm. GL Sciences lnc. ). Samples were autamati-

cally introduced onro the column using an AS-8000
Auto Sampler with a 20 ul. loop valve,

Mabile phase MNaAc (. 1 mol
«L 7" buller (55/45 v/v) was used as mabile phase.
pH adjusted to 4. 6 by dropwise addition ol HAc. The
Ilow rate was 1.9 mlL «min "

Phenacetin 1 mg was dis-

Acetanitrile

Internal standard
solved in 100 mL ol acetonitrile to obtain a 10 mg-L.~!
internal standard.

Recovery study  For the determipation of recav-
ery 5 replicate samples ae levels of 1 and 4 mg*L~! for
Ind. and 1 mg -+ L' for phepacetin, wers spiked in
fresh blank beparinized plasma and run through the
procedures as decribed in extraction of samples. The
absolute peak beights obrained for extracted samples
were compared with those of fresh standard lor Ind
and phenacetin in mabile phase.

Calibration corve Plasma calibration curves
were prepared from a solution al Ind (10 mg-L'.
prepared daily from a stock solution ol 300 mg+L ™' in
acetomitrile and stored a2t 4 € in darkpess up to 1 wk)
by serial dilutiop with plasma (0. 05—50 mg-L 7).

Calculations Ind was determined Trom the cali-
bration curve al copcentration ws the peak height ratio
ol Ind to phenacetin. Linear regression apalysis and
interpolation were perlormed with a Macintosh classic
microcomputers Tokyo. Pharmacckinetic study and
statistical analysis were perlormed with NEC micro-
computer. Peak plasma concentration of Ind (Cu,)
and time to peak (T ., ) were determined by inspec-
tion. Plasma elimination half-time (7T,,;) of Ind was
estimated Irom the terminal pottion ol the log plasma
concenrration-time curves by least square regression
analysts an semilogarithmic plats. AUC was calculated
by the trapezoidal rule. The AUC from last darum
point ta t=infinity was estimated by C/beta, where C
represented the last measurable plasma concentration
and beta (. 693/T ;). the eliminatian rate consrant.

The ¢ test was used [or comparison of the data.

RESULTS AND DISCUSSION

Ind and the internal standard yielded
sharp symmetrical peaks under the conditions
given in the experiment with retention times
of 6. 33 and 4. 47 min. resectively (peak a and
bin Fig I. B and C). Fig 1A showed a chro-
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matogram of the extract of fresh blank plas-
ma. Fig 1B showed a chromatogram. obtamned
when the methad was applied to spiked plasma
containing Ind 4 mg - L™’ and the internal
standard phenacetin 10 mg - L', where no
endogenous peaks interfered. Fig 1C was a
chromatogram of a 50 pl. plasma sample § h
post-dosing {rom a rat which received Ind 3
mg * kg™! iv. The sample was estimated to
contain Ind 5. 8 mg-L~ %

b b
b
-
-~
A B ' c .
7 b
L [ |
© -5 B d 0 1.5 6.4 1] 4.5 &. 4

Time wier injection / min

Fig 1. Chromategram of extracts from rat plasma.
A) Dlank plasma; B) Plasma with indometacin 4 mg
+L7! tpeak, 6. 33 min) and phenacelin 10 mg
L7 (peaks 4.47 min); C) Plasma from arat 6 h
after indometacln 3 mg-kg™'iv containlng indometacin
S.8mg-L™".

The linearity was evaluated in plasma in
concentrations of 0, 05—50 mg+L.~'. The cali-
bration curve was best described by a linear
equation: ¥ =22. 11X + 0. 17, where ¥ was
Ind concentration in mg+L."', and X was peak
height ratio of Ind to phenacetin. A correla-
tion coeffecient of ¢. 999+ 0. 003 (p=8, P<Z
0. 01 ) was obtained, indicating a high degree
of linearty.

The recovery of Ind and the internal stan-
dard were 93 + 0. 98% and 89+ 0. 82 %,
respectively. (Tab 1)

The minimal concentration that could be
accurately measured was 20 pg-L ™! (signal-to-
noise ratio = 5) with 50 ul. plasma sample.

Tab 1. Recovery of indometacin and phenecelin from

rat plasma. n=5. ¥t

D Amount added to Amount Recovery
U8 50 pL plasma recovered %
Indometacin 1 pe 0. 94 pg 94. 0010, 44
4 pg 3. 68 ug 92.004+1.16
Phenacetin 4 pg 3.38pg  B9.50%0D.82

The pharmacokinetic parameters of Ind
solution 3 g+L™" after po, iv and ina adminis-

trations were shown in Tab 2.

Tab 2. Pharmacokinetics of Indometacin after 3
routes of administration in rats. r—=4, ¥ts. ‘P>

0. 05, P<0. 01 vs po.

iv po Nasal
AUC. _, 84.9%3.6 7L9x31 67.442.1"
mg-b-L
C““’“_, 36.24+1.2 8.31+0.3 20.042. 4
mg-l
Tens h 0 2.3%£0.1 ). 08
Tize b 3.5=0.3 4.04+8.3 3.8+0.3

The mean T .. after ina was shorter than
that afrer po and was approaching that after
iv, but the T . after po was 2.3 h.

The .. after po was much lower than
those {ollowing ina and iv, the ina reached the
maximum at a concentration of 20. 0 mg+L7!,
while po route did so at 8. 3 mg-L. 7.

T of pe route was 4. 0 h, much longer
than those of 1v and ina dosings.

AUC after ina was close to that after po
dosing (P >>0.05). It is suggested that Ind
easily passes through both pgastrointestinal
tract and nasal mucosa to the systemic circula-
tion because of its high lipophylic property.

The plasma concentration after ina
reached its maximum within 0. 08 h, but the
plasma concentration after oral dosing did not
rise so guickly or so high, (Fig 2.
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Fig 2. Plasma: concentiratlon of indometacin after 3
roates of administration of 3 mg-kgz " In rats.

In conclusion, Ind could easily pass
through the nasal mucosa and enter the sys-
temic circulation, nasal absorption was rapid
and peak concentration was high, compared
with those following ps. Therefore, the ina
administeation may be useful for rapid onset of
its pharmacological effects. A study is under-
way on the rapid onset of pharmacological

effects both in animals and humans.,
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