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A COMPARATIVE STUDY OF THREE TYPES OF SUSTAINED-RELEASE
THEOPHYLLINE COMPOUNDS (SLO-BIT, THEOLONG,
THEODUR) BY PHA RMACOKINETICS

Takeshi KOTAKE, Katuya KOMORI,
Haruko IWAMOTO and Hitoshi ASAMOTO*

We made a comparative study of three kinds of sustained-release theophylline com-
pounds by means of analysis of plasma concentrations. The drugs were Slo-bit (SB)
(Up-Jhon) in ] Patients (10 men, | woman), Theo-long (TL) (Esai) in 13 (6 men, 7
women), and Theo-dur (TD) (Nikken chemicals) in 16 (]0 men, 6 women), who were
hospitalized from January 1989 to April 1993. These patients were given oral theophyl-
line, bid at 9:00 and 2! : 00, plasma concentration of theophylline was determined at
9:00, 12:00, 15:00, 18:00, and 21 : 00, after plasma concentration reached a plateau.
There were no significant differences as to the zero absorption rate, clearance, the first
absorption rate and the first elimination rate, but there were significant differences as
to Cmax-Cmin of SB (3.24 pg) <TL (4.81) <TD (5.96) (P=0.0036), the zero elimination
rate (Koe) of SB (0.0500 hr—*) <<TL (0.0664) <<TD (0.0808) (P=0.0036), the apparent distri-
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bution volume (Vo) of SB (0.81 OL/kg) TL (0.662)> TD (0.463) (P=0.0014), mean reside-
nce time (MRT) of SB (25.76 hr)> TL (16.43)> TD (15.18) (P=0.0097), and variance resi-
dence time (VRT) of SB (826.63 hr?)> TL (264.82)> TD (204.31) (P=0.0305), by meaure-

ments analysis of variance.

These results suggest that these sustained-relase drugs have

different pharmacokinetics judging from the important indices including Cmax-Cmin, Koe,
Vo and VRT, and that the best one is the SB, the second is the TL, and the third is the
TD. (Key Words: theophylline, Slo-bit, Theolong, Theodur, pharmacokinetics)

Theophylline RKREXHRIEA 2H L, HWER
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There were no significant difference to Tmax (p=0.837), Koa (p=0.999), and CL (p=0.807)
by measurements analysis of variance.
Fig. | Maximum concentratiou time, zero absorption rate and clearance of theophylline
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There was significant difference to Cmax —Cmin
(p=0.0036) by measurements analysis of variance.

theolong

Fig. 2 Cmax-Cmin by analysis of zero
absorption model of theophylline

TD : m=5.301, sd=1.930) (P=0.837), 0 RBLIVzE
EEE# Koa (SB : m=(.208 hr—1, sd=(.0490/TL :
m=0.208, sd=0.0436/TD : m=0.209, sd=0.0637)
(P=0.999), V75> CL (SB: mean (m)=
0.0365 L/hr/kg, sd=0.0112/TL : m=0.0389, sd=
0.187/TD : m=0.0354, sd=0.0127) (P=0.807) i
BFEEBZDoNL ol (Fig. 1). B AMAE
B Cmax (SB: m=]2.42 g, sd=3.506/TL : m=
13.61, sd=4.870/TD : m=15.34, sd=4.210), &/
M Cmin (SB:m=9.]18 xg, sd=2.867/TL :
m=9.80, sd=3.612/TD : m=9.58, sd=3.814) T
&H -12. Cmax-Cmin (SB : m=3.24 pg, sd=1.569/
TL : m=4.81, sd=2.27/TD : m=5.96, sd=1.822)
(P=0.0036), 0 RiHKEREEE Koe (SB : m=0.0500
hr-1, sd=0.0199/TL : m=0.0664, sd =0.0282/TD :
m=0.0808, sd=0.0245) (P=0.0109), 0&XDREH»F
DO AT Vo (SB: m=(0.810Lskg, sd=0.266/
TL : m=0.992, sd=0.422/TD : m=0.463, sd=
0.182) (P=0.0173) REREMNBH bz, t-BE
T slo-bit, theodur @ 2 #® K T Cmax-Cmin
(P<0.001), Koe (P<0.01), Vo (P<0.001) »EE
ZyA» phic (Fig. 2, 3). £— 2 MEFRTHEE
L7z dose/AUC (SB: m=0.0399 L/hr/kg, sd=
0.0218/TL : m=0.0365, sd=0.0155/TD : m=
0.0320, sd=0.0106) (P=0.436) TREBZRZED S
9%, MRT (SB:m=25.762 hr, sd=15.076/TL :
m=16.434, sd=6.166/TD : m=]5.183, sd=2.797)
(P=0.0097), VRT (SB: m=826.63hr2, sd=
1136.90/TL : m=264.82, sd=238.99/TD :m=
204.31, sd=93.02) (P=0.0305) REBEZEVBH b1
1z. t-BR5E T slo-bit, theodur ® 2 DO HEET
MRT (P<(0.05), VRT (P<0.05) DEEZEHRBH 5
nic (Fig. 4). 575 2&Hm2RV, EHUKZ IR
WCEEES Kla (SB : m=0.869 hr—1, sd=(.367/
TL : m=0.662, sd=0.131/TD : m=0.664, sd=
0-233) (P=0.0853), 1&xiH&HEEE Kle (SB:
m=0.0607 hr=!, sd=0.0353/TL : m=0.0785, sd=
0.0273/TD : m=(.0821, sd=0.0188) (P=0.124) iz
LB CHEBRENRY bhish -1z (Fig. 5).
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There were significant difference to Vo (p=0.0173) and
Koe (p=0.0109) by measurements analysis of variance.

Fig. 3 Apparent distribution volum and zero elumi-
nation rate of theophylline

(hr) Theophylline MRT (hr-2)  Theophylline VRT
4000
50 3000
2000
% ool 3 e
0 « € %
slo-bit theodur slo-bit theodur
theolong theolong

% p<0.05
There were significant difference to MRT (p=0.0097) and
VRT (p=0.0305) by measurements analysis of variance.
Fig. 4 Mean residence time and Variance residence
time of theophylline
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There were no significant differenee to Kla (p=0.0853) and
Kle (p=0.124) by measurements analysis of variance.

Fig. 5 First absorption rate and first elumination
rate of theophylline

—276—

Apr. 1994

V. U UK EBIFI 2 EE T3 C
LORBEZ2E L 3 L H—FKICET
% 3 f& theophylline B %|# 5
K& T 3. theophylline @ &K
BB EHD, {KE, disease
factor®~9, BLfES), REOD, HEH
A~ KKk 5 TEME I
LT EMBFEINTVA. LI
5> THEOHFERRZ 5 BB
B CHEIRE 217 - 7025, EHIE R
EHL, FEFBEO CL oFg 2
BU, BREZBDE»-12EK
&b, Cmax-Cmin, Vo, Koe,
MRT, VRT o EZE X theo-
phylline BF|IFOHEHERR X % D
tERINIZ. Tz hZhER
SN A—2 —fERRT TRRE
EINTVAHEIREEFAEL TV
72O~ () RPN E Fovic 80
T, BREEORE2RT EHEEL
BAMAEBERZERRL, 0 REDGEE
BEEHCERBR b NIcDY Tk
, Vo s SB>TL>TD D IETdH
b, Koe iiic TD>TL>SB T
»HB1c JWFHHEOMAPRE % —
VITERZ L UITHERE 2
tz. B X v MEFCRIEARSO
Lz 3 MRT, VRT s SB>
TL>TD OIETH -7z, U LE
MiAbN3 DDA /=ty
FERICBI AT T IAEHBRI DR
wizKla, Kle 2FEXE2RBD o1
Lhotz. TOLTE D5 theophyl-
line FRAAEEEA 2 Lk 3 5 1Cdh
125 T 0 RN E 7V CHRANERE 2
T AhE— XV MEFTACE
K& O EMmICINC E 2R LI,
U ED&ER X b theophylline 725
PEA OEG 0 RIE N E F v D
Cmax-Cmin, Koe, Vo, — x>
MM#HTic X 3MRT, VRT %#g5iE L
UTHI5CEnEETH b, SB>
TL>TD OIFTRIEUERA & LT



IRYO Vol. 48(4)

BENTW 3 EFHET & 5. SEOEDERNBIRFTC
BOTREEREASHOEEICE 53 OTZLLMH
BEOIKRIC & 5 HREFDELENSSHEDER 2 A0
Uit EBbhnz., UhrLihksSBOEFDETR
#FEA A EiTkbh population phrmacokinetic
parameter OHEIL EES AE» GHRELE 2 35
bk hidssiown. IEREBE oA T
attack control 235 L FTbNTWAEH $ » b1ln
FRIBREEIFHEAGIE R ) TRVEE L E L, HLEBRE
BRRBEROFMD S Wb t@b3. LHrLTh
5 (> pharmacokinetic parameter 258, ®5
HBEz2HRETZ LTHEECEYHEL D A 2HEETD
b, Ficar br -V RE T 3EHFICET 2505RH
BicE SO IO BFIORKIc L 33 o -V BEF
Ll ATRERTRB T EDOTHS.

E3 & )

1) CL, Koa, Dose/AUC, Kla, Kle T3 FE
EMNBD b7z,

2) Cmax-Cmin, Koe & TD>TL>SB, Vo,
MRT, VRT i SB>TL>TD DIET, ZhFhE
BERTEDIC.

3) theophylline MM 1 RILILE F v & D
E—A Y MBI 0 RBIE F VTR TS C
LM b BEmMTE.

4) BASHDEEIR L 3 b O T SHEAREDHL
KTk 3 HEHEE OEEIC S h BREEEAIOZERISA
bhic.

5) BB & LT SB>TL>TD 0l @Eh T
RPN

X [

1) F Nielsen-Kudsk et al : Pharmacokinetics
of theophylline in ten elderly patients.,
Acta. Pharmacol. Toxicol., 42 : 226, 1978

2) A Mangione et al : Pharmacokinetics of
theophylline in hepatic disease., Chesst.,
73616, 1978

3) JR Powell et al : Theophylline disposition
in acutely ill hospitalized patients. The

effect of smoking, heart failure, severe

airway obstruction, and pneumonia., Am.
Rev. Respir. Dis., 118 : 229, 1978

4) KC Chang et al: Altered theophylline
pharmacokinetics during acute respiratory
viral illness., Lancet., 1. 1132, 1978

5) Y Horai et al : Bioavailability and pharma-
cokinetics of theophylline in plain uncoated
and sustained-release dosage forms in
relaion to smoking habit. I. Single dos
study., Eur. J. Clin. Pharmacol., 24 :79,
1983

6) A Kappas et al : Effect of charcoalbroiled
beef on antipyrine and theophylline meta-
bolism, Clin. Pharmacol. Ther, 23 : 445.
1978

7) J Caldwell et al . The influence of dietary

~

methylxanthines on the metabolism and
pharmacokinetics of intravenouly admini-
stered theophylline [proceedings], Br. J.
Clin. Pharmacol, 4 :637, 1977

8) KM Piafsky et al . Effect of phenobarbital
on the disposition of intravenous theophyl-
line, Clin. Pharmacol. Ther, 22 : 336, 1977

9) RA Prince et al : Effect of erythromycin
on theophylline kinetics, J. Allergy Clin.
Immunol, 68 :427, 1981

10) M Weinberger et al : Decreased clearance
of theophylline due to cimetidine [letter]
N. Engl. J. Med, 304 :672, 1981

11) upjiohn #PE¥} : slo-itb 100D AR RSN T
B89 2 &R

12) FFFEEM : % Ly Theophylline %] E-
0686 DA RIS & FEBIRE, FHIEE, 16
705, 1985

13) GigEE M . Theophylline (aminophylline) @
FEREEEZ (2D 1), 5%, 61:99, 1979

14) FREYCIFM : Theo-dur (73 7 1 Y L &HEE)
DRAZFTTRASE) 74—, FEELBE 9!
17, 1981

CER 59 A12BZA)

—277—



