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Abstract 

lsbufyl l ine i s  a new antibronchospastic drug, 

A rap id and simple gas chromatographic assay o f  lsbufyl l ine in tab let  ma t r i ces  

has been developed f o r  s tab i l i ty  purposes. lsbufyl l ine was ext racted f r o m  tablets 

w i t h  ethanol containing (1,3-dimethyl-7-amil xanthine) ( 1  mg/ml)  as the in ternal  

standard. A f i l t e red  aliquot was chromatographed w i t h  a 2% OV-17 s tee l  column 

and the components were detected b y  a f lame ionization detector .  The method 

exhibited good l inear i ty  over the range 0.5-1.5 mg/ml  (r=0.9997). Mean recovery o f  

isbufyl l ine added to  tablet excipients was 99.07%. Mean assay resu l t s  f o r  10 and 80 

mg tablets w e r e  95.72% and 96.73%, respect lve ly .  No degradation was detected 

during accelerated s tab i l i t y  studies a t  elevated temperatures, conf i rming the 

excellent s tab i l i t y  o f  th ls  drug in tablets. 

* Author f o r  correspondence 

** Company related t o  "A. Plenarinl-lndustrie Farmaceutlche Rlunlte s.r,l.' 

194'1 

Copyright 0 1991 by Marcel Dekker, Inc. 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

8/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



1948 AGOSTINI ET AL. 

Introduction 

Theophylline is  st i l l  widely used in the treatment o f  chronic asthma ( 1  1. The major 

drawback w i th  theophylline therapy is that the drug, a t  plasma concentrations 

above 20pg/ml, may produce toxic side-effects mainly due t o  CNS and 

cardiovascular stimulation (2,3). Therefore, there have been many attempts t o  make 

new and safer theophylline-like drugs lacking o f  central and cardiac st imulatory 

properties. In our research fo r  new antiasthmatic agents, we have obtained 

promising activities w i th  a new xanthine derivative: 1,3-dimethyl-7-isobutyl 

xanthine (Isbufylline I .N.N.; TE/06 laboratory name). a highly potent 

antibronchoconstrictor agent largely devoid o f  CNS stimulating effects (4). 

lsbufylline is  currently undergoing phase I clinical evaluation and, therefore, 

previously described analytical procedures have been focused on the development o f  

high performance liquid chromatographic (HPLC) methods f o r  drug detection in 

biological matrices (5). In the present paper, a gas chromatographic fo r  stabi l i ty 

purpose analytical procedure is described f o r  the assay o f  Isbufylline In tablets. 

This pharmaceutical fo rm was investigated because the suggested route o f  drug 

administration is per oral. The chemical structure o f  lsbufylline is  reported below. 

EXPERIMENTAL SECTION 

Apparatus 

A Perkin Elmer (Norwalk, Connecticut, U.S.A.) 8500 Gas Chromatograph, equipped 

w i th  a flame-ionization detector, and a 6 - f t  x 0.125-in steel column packed w i th  

2% OV- 17, on Gas Chrom Q, 80-100 mesh, (Supelco, Inc., Bellefonte, PA), was used. 

All data were collected using a GP-100 Graphics Pr inter (Perkin Elmer). The 

samples ( 1 ~ 1 )  were injected into the column, w i th  the injector port,  detector block 

and column temperature set a t  300, 300 and 225'C respectively. Helium was used 
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1949 GAS CHROMATOGRAPHIC DETERMINATION OF ISBUFYLLINE 

as the c a r r i e r  gas a t  a flow r a t e  o f  25 m l /m in .  Detector response was optimized by  

sett ing the hydrogen and a i r  pressure a t 1 2  and 22 psi, respect ive ly .  

Chemicals and reagents 

lsbufyl l ine and the in ternal  standard (IS), 1,3-dimethyl-7-isoamiI xanthine, w e r e  

synthetized as previously described (4). Both compounds were  a t  least  99% pure. 

Stock solutions o f  lsbufyl l ine (5 mg/ml)  and IS (5 mg/ml)  w e r e  prepared in  e thy l  

alcohol (Merck, Darmstadt, F.R.G.). Storage o f  these solutions a t  4'C f o r  a t  least 

three months, did not  r e s u l t  in any detectable decomposition. 

Tablet preparations 

Two tablet dosage fo rms  o f  Isbufyll ine, (10 and 80 mg), were prepared 

s tab i l i t y  studies, Tablet composition w a s  the fo l lowing:  

Tablet ( A H s b u f y l l i n e  10 mg, microcrysta l l ine cellulose ( Avicel PH 102 F . M . C .  

Corporation, Philadelphia U.S.A.) 19.8 mg, unmilled dicalcium phosphate dihydrate 

(DI-TAB, Stauf fer  Chemicals, Westpor t  U.S.A.) 29.7 mg and magnesium stearate 

(Carlo Erba, Milan I t a l y )  0.5 mg.  

Tablet (El- lsbufyl l ine 80 mg , mic roc rys ta l l i ne  cellulose 63.4 mg, unmilled 

dicalcium phosphate d ihydrate 9 5 . 1  mg, and magnesium s tea ra te l  .5 mg.  

Tablets were  compressed on a Ronchi CT 20 single punch tab let  machine f i t t ed  w i t h  

f l a t  faced punches o f  5 and 8.5 mm diameter f o r  A and B tablets, respect ive ly .  

Content o f  lsbufyl l ine w a s  evaluated b y  means o f  the GC analyt ical method 

described below. Phys ica l  t e s t s  ( disintegration, dissolution and we igh t  variat ion) 

were per formed on each dosage f o r m  and were i n  agreement w i t h  U.S.P. XXI  l im i t s .  

f o r  

Sample preparation 

Tablets f r o m  each preparat ion were weighed and ground to  a fine powder. An 

accurate ly  weighed quant i ty  o f  powder, containing an equivalent o f  25 mg o f  drug, 

was t r a n s f e r r e d  Into a 25 ml volumetric f lask.  A 5 m l  aliquot o f  the IS solut ion 

was added, and the exact volume made up b y  adding e thy l  alcohol. The m ix tu re  was 

s t i r r e d  f o r  15 m i n  a t  r o o m  temperature, hnd an al iquot f i l t e red  through a 

disposable Mi l l ipore f i l t e r  Millex-SR, 0.2 LIm (Molsheim, France). A 1 pl aliquot was 

then in jected th ree  t imes in to the column, and the mean response was then used f o r  

the fo l lowing quant i ta t ive analys is .  
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Table I Temperature and time stabil i ty o f  isbufylline in  tablets 

containing10 mg o f  the drug. 

Temperature Tlme Appearence Resldual rate %a Decomposltlon 

In l t la l  

1 month 

4o'C 2 months 

3 months 

10 days 

5O'C 20 days 

30 days 

3 days 

60'C 7 days 

10 days 

25'C I year 

Wlte 100 N.D. 

unchanged 100.1 N.D. 

101.7 N.D. 

101.3 N.D. 

unchanged 100.0 N.D. 

100.5 N.D. 

101.4 N.D. 

unchanged 98.9 N. D. 

101.0 N. D. 

101.0 N.D. 

unchanged 100.0 N.D 

N.D. not detectable 

a each value represents  the mean o f  three independent 

determinations and each determinations the mean o f  three single 

inject ions. 

Calibration curve and samples analysis 

Standard samples w e r e  prepared by  adding 2.5, 3.75, 5, 6.25 o r  7.5 ml o f  alcoholic 

solution containing. 5 mg/ml  o f  lsbufyl l lne and 5 ml o f  alcoholic solut ion containing 

5 mg/ml o f  IS in a 25 m l  vo lumetr ic  f lask. The f inal volume was  made up w i t h  the 

same solvent. The ca l ibrat ion curve was obtained b y  p lo t t ing the peak-area r a t i o  o f  

lsbufyll ine / IS against the concentration o f  Isbufy l l ine i n  standard samples. 

Samples obtained f r o m  tablets w e r e  in jected in to the column and the concentrat ion 

o f  lsbufyl l ine was estimated f r o m  the regression curve by  interpolat ion. Each day a 

new standard curve was generated. 
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GAS CHROMATOGRAPHIC DETERMINATION OF ISBUFYLLINE 1951 

Table II 

Temperature and time stabil i ty of  isbufylline in tablets 

containing 80 mg o f  the drug. 

Temperature Tlme Appearence Residual rate Z? Decomposition 

Init ial M i t e  100.0 N.D. 

I month 

4O'C 2 months 

3 months 

10 days 

50'C 20 days 

30 days 

3 days 

60'C 7 days 

10 days 

25 'C 1 yea- 

mchanged 

unchanged 

unchanged 

unchanged 

101.1 

101.1 

100.4 

100.0 

99.6 

101.1 

98.6 

101.4 

100.7 

100.0 

N.D. 

N.D. 

N.0 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N. D. 

- 

ND not detectable 
~ 

a each value rapresents  the mean o f  three independent determinations 

and each determination was the mean o f  three single in ject ions.  

Procedure for  assessing tablet stabil i ty 

Accelerated s t a b i l i t y  studies a t  high temperatures (6) have been used as guides i n  

the estimation o f  lsbufy l l ine degradation. This procedure was based on the 

reproducib i l i ty  o f  degradation r a t e s  function a t  various temperatures and 

extrapolat ion o f  the A r rhen ius  re la t i on  t o  obtain r a t e  constants tha t  would 

describe degradation ra tes  a t  a r o o m  temperature o f  25 ' C .  For th is  purpose an 

adequate number o f  tab lets  s tored i n  glass containers w e r e  maintained a t  40. 50 
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1952 AGOSTINI ET A L .  

1 

- 
0 2 4 6min.  

Fig. 1 : Example o f  a GC chromatogram o f  a sample obtained from 

lsbufylline tablets additionate with IS.. Peak 1 = 1  mg/ml Isbufylline, 

peak 2- 1 mg/ml IS.  

and 60 'C (5 lac), lsbufylline contents in s tored tablets were periodically assessed 

as repor ted  in Table I and 1 1 ,  according t o  the GC method. Stability was also 

measured in tablets stored a t  room temperature (25.C) f o r  one year. 

RESULTS AND DISCUSSION 

A typical chromatogram o f  a sample obtained from tablets is shown in figure 1 .  In 

these analytical conditions the retention times f o r  lsbufylline and IS were 2.5 and 
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GAS CHROMATOGRAPHIC DETERMINATION OF ISBUFYLLINE 1953 

Table 1 1 1  

68s chromatographic assay o f  isbufylline in tablets 

10 mg Tablet 

mg/Tableta %o f  Label mg/Tableta R of Label 

80 mg Tablet 
Assay 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Mean 

S.D, 

c .v 

9.55 

9.56 

9.34 

9.45 

9.46 

9.81 

9 -65 

9.66 

9.66 

9.58 

9.57 

0.13 

0.14 

95.5 

95.6 

93.4 

94.5 

94.6 

98.1 

96.5 

96.6 

96.6 

95 $8 

95.72 

1.33 

1.39 

77.28 

76.80 

76.96 

77.92 

77.36 

77.80 

76.40 

79.20 

77.80 

77 -08 

77.46 

0.78 

1.01 

96.6 

96 .O 

96.2 

97.4 

96.7 

96.4 

95.5 

99.0 

97.24 

96.35 

96.73 

0.97 

1 .oo 

a each value represents the mean o f  three independent determinations and 

each determinations rapresents the mean o f  three single inject ions. 

3.4 m in  respect ive ly ,  and the to ta l  analysis t ime was 6 min. It i s  noted that  the 

excipients did no t  i n te r fe re  w i t h  recove ry  and ext ract ion o f  isbufy l l ine f r o m  

tablets. 

To assess the percent  recove ry  o f  lsbufyl l ine and IS by  means o f  the here in 

described procedure, tablets w e r e  prepared containing excipients and lsbufyl l ine 

at  three concentrat ions: 0.5, 1, and 1.5 mg/ml. A f t e r  extract ion, a comparison o f  

the peak areas obtained w i t h  these extracted samples t o  those obtained b y  

in ject ion o f  standard solutions was made. The mean (+ C.V . )  recoveries o f  

lsbufyl l ine and IS w e r e  99.07 5 2.7% h=6) and 98.03 ? 3.3% (n=6), respectively. The 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

8/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



1954 AGOSTINI ET AL. 

intra-and in ter -day precision o f  the assay was determined b y  per forming six ( in t ra)  

o r  twelve ( i n te r )  rep l icate analysis on 25 ml aliquots o f  e thy l  alcohol solutions 

spiked w i t h  25 mg o f  isbufyl l ine and 25 mg o f  IS. The concentrations (+ C . V . )  o f  

these samples were  estimated f r o m  the regression curve and are 99.63 fr 1.23% and 

99.86 fr 1.13% respectively. The mean (+ C.V.)  recovery o f  lsbufyl l ine was 9 9 . 7 3  fr 

0.20% (n=12). Good l inear i ty  was obtained f o r  lsbufyl l ine over the range 0.5-1.5 

mg/ml  and the corre la t ion coeff icient was  0.9997. 

Samples f r o m  both tab let  preparations w e r e  assessed f o r  lsbufy l l ine content b y  

means o f  the proposed GC method. Table Ill summarizes the assay resu l t s  and the 

per t inent  s ta t is t ica l  data. None o f  the samples showed in ter ferences f r o m  the 

ecxipients. 

The resul ts  concerning accelerated stabi l l  ty studles a t  high temperature o f  

isbufyl l ine tablets are shown in table I and II. No degradation was detected even a t  

the highest temperature used, therefore, obviating any meaningful extrapolat ion b y  

means o f  the Arrhenius re la t ion.  I n  additlon no degradation was  observed i n  tablets 

maintained a t  room temperature f o r  one yea r .  Present f indings indicate that  the 

proposed GC method i s  suitable f o r  isbufyl l ine analysis in tab lets .  In addition 

lsbufyl l ine i n  th is  pharmaceutical formulation is ce r ta in l y  stable f o r  a t  least one 

year  and, assuming f r o m  accelerated s tab i l i t y  studies a degradation kinetic o f  f i r s t  

order  (71, i t might be safe ly  s to red  a t  room temperature f o r  a period longer than i t s  

comrnerclal exp i ry  date. 

The method i s  simple, accurate, and stabi l i ty- indicating, and, thus, suitable f o r  

routine qual i ty  cont ro l  analysis, and f o r  s tab i l i t y  studies o f  lsbufy l l ine containing 

tablet preparations. 
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