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ABSTRACT The pharmacokinetics and
bioavailability of famotidine were investigated by
HPLC method in 10 Chincse healthy volunteers. Da-
ta obtained from HPLC were analysed automartically
using a MCPKP program on microcomputer, Linear
pharmacokinctics were observed following either iv or
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Famoudine {(Fam). N—{ammosullonyl)—
I-[[[2—-{{diaminomcihylcne)amino]—4—thia—zo
lyllmethylthio]—propanimidamide, is a new
histaminc H, rceeplor antagonist,which dif-
fers strueturally from earlier cimetiding and
ranittdine in having a thiazole rather than an
imidazole or furan nuclei (Fig 1), Tt is used
for treatment of peptlic uleers and other acid
hyperseeretory discases’™.  Fam 15 appro—
ximatcly 20—50 times more potent at inhibiting
gastiric acid secrction than cimetidine and 8
limes morc potenl than ranitidine!, The
purpose ol this

paper is 1o report the
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pharmacokinctlics and broavailability of Fam
in 10 healthy Chinese volunicers following iv
and po administrations.
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Famotidine (Fam)
MATERIALS AND METHODS

Drugs and instrument Fam injection in 2
ml ampoules (lot Wo §91127) and Fam tablets
(loL Mo 891123) were supplied by Shanghaj
Sin¢ Pharmaccutical Faclory and Fam cap-
sules (lot No 8§91115) by Shanghai Yan—an
Pharmaceutical Faclory., All preparations
containgd 20 mg Fam each. The HPLC in-
siruments consisted ol Hitachi 655 HPLC sys-
tem cquipped with a model 655A—12 pump,
655A—22 wavclength adjustable uv delector,
655—71B dawa processor and Rheodyne 7125
sample injector. The analytical colump {150
mm X 5 mm) was packed with the YWG-—
C.y» particle size 10 uym,

Subjects Ten healthy Chinese volun-
teers (8 M, 2 F) aged 30+ SD 5 yr and
weighed 62 £ SD 3 kg were sclected. They all
had normal heart, liver, kidney and gut with
no history of smoking.

Study design  The single dose, self~con-
trolled method was taken in studying the
pharmacokinetics and bicavailability of Fam.
Each subjecl received thrce separate treat-
{a) iv bolus of 20 mg Fam; (b) po
capsules of 40 mg Fam; (c) po tablets of 40
mg Fam. The washoul period was at least 7
d. Other drugs and alcoholic drinks werc
prohibited within 2 wk prior to and during the
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study. In the moming of study day. each
subject received an assigned dose of Fam by iv
or po at random after an overnight fast. After
2 h, a uniform diet was supplied. Physical
labor was refrained during that day.

Plasma and urine sampling Blood sam-
ples were collected into heparinized tubes at
0, 0.5, 1, 1.5, 2, 25, 3. 4, 5, 6. 8 10
and 12 h afier po Fam and 0, 0.25. 05, 1,
1.5, 2, 3, 4, 6, 8, 10 and 12 h after iv
Fam. Plasma was immediately obtained by
centrifuging. Urine was collected during 0—12
h and 12-24 h sand the volumes were
recorded. Specimens were kept at —20'C until
analysis.

Drug analysis Fam in plasma and urine
was assaved by the chromatographic
method” except that HPLC was done on a
C—18 column with acetonitrile water
phosphoric acid : diethylamine ~ 1 : 9 : 0.2 :
0.25 (vol : vol, pH = 3.5) as mobiie phase for
assay of Fam in plasma. For determination
of Fam in urine, 1—-2 ul of urine was injected
imio HPLC system after the pH of mobile
phase was adjusted to 5.0 with diethyl amine.
The regression was linear within 5-100 ng »
ml™' for plasma and 1-30 ug- ml™ for
vurine. The recoveries were 91.18  6.32% for
plasma and 93.56% 5.54% for urine with
CV <%,

Pharmacokinetic analysis The data of
plasma concentrations were ansalysed with a
MCPKP program® on IBM—pc computer.
Compartments model of Fam disposition were
fitted automatically and then pharmacokinetic
parameiers were calculated. The absolute
bioavailability (F) was calculated from F =
(AUC,,x D;, / AUC, x D, )% 100%. Where
Dy, = ivdose and D,, = po dose. Renal
clearance (C/) was computed from Ck=
U . 7/7AUC, _ . Where U was the amount
of lu.1:=lcha1:lgo<:l'F:am excreted in urine over the
indicated time interval, and AUC was the
corresponding area under the Fam plasma

concentrations curve over the same interval.
Nop—renal clearance (C/,) was Cl,~Cl,.

RESULTS

The mean plasma level—tim¢ curves of
Fam following iv 20 mg and po 40 mg capsules
or tablets were shown in Fig 2. A two—com-
partment open model was used 1o describe the
Fam disposition in body afier iv administra—
tion. The T%_ and Ti' were found to be 0.3
+ 0.2 and 3.5* 0.8 h respectively. Vp = 162
+44 L and AUC = 6432 146 h - ng» mI™".
Tab 1 listed the other pharmaco—
kinetic parameters following iv injection. The
plasma level-time curve after po capsules or
tablets comformed to single compartment
open model with a [irst order absorption.
Following po capsules, the peak plasma level
{C,) occurring at 2.5 1.0 h was 604 11.8
and Tg: was 34407 h. For
po tablets the C, value taking place at 2.0+
0.5 h was 77.12 18.6 ng- ml™', which was a
bit higher than that of po capsules. The
T, [following po tablets, 3.5£0.5 h, was
si;nilar to that of po capsules. There was no
significant difference between the
pharmacokinetic parameters of tablets and
capsules. The pharmacokinetic parameters
were shown in Tab 1.
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Fig 1. Plauna Jevels of Fam after 20 mgivr (O), 40
mg acpsules (@) or tablets (X)) In 10 bealthy
volunters. x 1 SD.
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Tab 1. Pharmacokimetic parameters of Fam after 20
mg Iv, 40 mg capsaie and 40 mg tablet in 10 heaithy voi-
unteers. s+ SD. * P> 0.05 vs capsules,

Parameters iv Capsules Tablets
eeh™! 296+ 1.96 - -

por K. n™t 020004 0211004 02210037
Ti,, h 0.20+10.2 - -

Ti, o Ti, h 35508 34207  35:05°
Kb 1.57+1.45 - -

Ky b 0.64+0.30 - -

K, h! 0.97+£0.34 - -~
V,L 3B+ 1B - -

Vo L 162 + 44 - -
X,h™" - 1.611£1.63 1.66+0.66
Ti,.. h - 9107 05+04"°
T:,h - 25210  20x05°
C, mg-ml" - 604t il.B 77.1+£1886"

Cl,ml-min™" 5412 i6 - -

C’7,ml-min™' 399+ )i2 4068 442t 110°
AUC, h-mg-mf' 642 £ 146 470194 5441107
Lag time, h - 0421004 03510227

The AUC, bioavailability parameters
following po, werec 470t 94 and 5441t 110
h- ng- ml™" for capsules and tablets
respectively.  Relative to that of 20 mg iv of
Fam, the absolute bioavailability of 40 mg
capsule and 40 mg tablet were 38+ 10% and
43 £ 11% respectively.

Tab 2 summarized the data of Fam ex-
creted from urine at 12 and 24 h after
medication. Approximately 72+ 12% of the
dosc were recovered in urine as unchanged
Fam 24 h after 20 mg iv. About 67% of
unchanged Fam were recovered from urine for
the first 12 h and accounted [or 5% of
unchanged Fam [or the next 12 h. Tt suggests
that Fam was largely eliminated within 12 h
and almost entirely at 24 h. Afier po the re-
covered amounts during the same time were 28
+ 7% lor capsules and 35+ 9% [or tablets.
The 4, were found to be 3994 112 (iv), 406

+ 197 -

* 80 (capsule) and 442+ 110 (iablet) ml -
min”.
Tab 2. Urinary excretion of Fam after 20 mg jv, 40

mg capsule or tabiet to 10 kealthy volunteers. xt SD.
" P>10.05 vs capsule.

Urinary

v Capsules Tablets

recovery
0—12h

mg j3.4+22 9.7+29 [22+36"

% 6711 247 019"
12— 24h

mg j.otos 14110 1.9+1.2°

ba 512 412 5+2°
0-24h

mg 4427 11.21£2.6 i40+36"

% 72142 287 3I5+9"°

DISCUSSION

The results of present study showed that
pharmacokinetic propertics of Fam were simi-
lar to those of cimetidine and ranitidine
with & lincar kinctics. The mecan T, of
three kinds of formulas conlormed wt:llz with
c¢ach other. so that there was no significant
difference (P>0.05) between them. The
pharmacokinetic parameters of Fam obtained
from our study were in good agreement with

those of earlier publications™®. The major
route of Fam elimination was urinary
excretion. Because of the shorter 7, and

guick renal excretion. the accumulat}cm of
Fam in body was not expected when repeated
administrations at recommended dosing
regimen. However, the plasma elimination
and renal excretion of Fam were decreased in
the elderly and patients with impaired renal
function™, which would result in prolonga—
tion of T,. Therefore, a dose adjustment
would be aappropriate for patients with renal
insufficiency to avoid excessive accumulation
and potential undesirable effects. Following
po administration there was a lag time of 0.4 £
0.0 and 0.4+ 0.2 h for capsules and tablets at
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absorbablc phase,which suggested that there
were disaggregation and dissolution process in
gastrointestinal tract both for capsules and
tablets of Fam, The absolute bioavailability
of Fam was relative low. The results in our
crossover study were in agreement with those
of reported(""ﬂ. .

Because Ci,, (125 ml- min™"} contrib-
uted about one fourth of total plasma C7 (5§41
mil - min~"), the hepatic extraction was low
and a high first—pass effcct was very unlikely.
The CI, of Fam avcraged 416 ml - min™" and
exceeded the mean Cl, of 102 ml- min™ in
subjects. This indicated that besides
glomerular filtration. the net tubular secre-
tion was an important ¢limination mode for
Fam. It accounted to about 58% of plasma
Cl. Thus. those drugs affecting tubular se-
cretion may influence the Fam renal excretion.

According to the gastric acid inhibition
study in healthy voluteers by Miwa ef af?,
the IC,, {(concentration producing 50% acid
inhibition} was 0.013 mg - L'  Similar con-
clusions were also reported by Ryan et af®.
From this paper such effective plasma levels
could persisi for about 12 h or morc, which
fitted the nced well wilh clinical therapy. Tt
also indicated that the dosing regimens of 40
mg » d7' ‘were suitable [or Chinese popula~
tipns. The relationship, however. beiween
plasma concentration and clinical response
was still not clear.

ACENOWLEDGMENT We wish to thank Profes
sor ZHOU Zi—Yong for going over the manuscript.

REFERENCES

1 Langtry HD, Grant SM., Goa KL. Famotidine:
an updated review of jts pharmacodynamic and
pharmacokinetic properties, and thcrapeutic use

in peptic ulcer diseases and other allied discases.
Drugs 1989; 38: 551

[ &)

Miwa M., Tan ™. hea T lohibiion of gas-

trte seerction by a4 new Hy—anragonist,

YM-=11170 in healthy su-~wcts, Jfar J Clin

Pharmacel Ther Toswal 149841 22 214

3 Vincek WC, Constanzer ML, Hessey GA, [T
and Baync WF Analytical mecthod for 1he
quaniification of famotidine, an H,—reccptor
blocker, in plasma and urinc. J Chromatogr
Biomed Appl 1985, 338 : 418

4 Xia W], Cheng ZR. MCPKP — a microcom—
pulcr program spccialized tor pharmacokinetic
compartment analysis.  Aecra Phurmacol  Sin
1588, 9 IB8

5 Yeh KC, Chremos AN, Lin JH, et al. Single
dose pharmacokinctics and bicavailability of
famolidine in  man-—results of mulu—center
collaborative studies. RBiopharm: Drug Dispos
1987; B: 549

6 Krosmer H. Klotz UJ. Pharmacokinetics of
famotidine in man. fat J Clin Pharmacol Ther
Toxicol 1987; 285: 458

7 Gladziwa U, Klotz U, Krishna DR, et al
Pharmacokinetics and pharmacodynamics of
famotidine in patients with renal failure. 8r J Clin
Pharmaco! 1988; 26: 115

8 Ryan JR, Vargas R, McMahon FG, Chremos

AN. Comparison of effects of oral and

intravenous famotidine on inhibition of nocturnal

gastric acid seeretion., Am J Med 1986; Bl {Suppl

4B) : 860

ERETEH TPERBRETESERAM
B hENEBRHE

B b, dEH, EHHE SEE (IMEH
EREEFREDISEE, Lk 200433, $ED

ME HSA HPLCHEMH R T HEHKRERE T (Fam)E
10 BIER ARG EEEE R HE. v 4R,
WHRE_EFREY. 7, =35108 b pofidhisy
2ESFHEE, T, 05434 1£07/3.5£05
VBN Fam M EEMWRER. AARBRE 72% LU
RIMEPHL. ORBWATES, B A R st
LA A 38 £ 10% M 43 £ 1%,

Rt BRABT. HYhh¥ WA B
B Fl; RO H, KRR



http://www.cqvip.com

