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ABSTRACT 
Four commercially available tablet preparations 

containing 50 mg, and on the other hand, 100 mg nitro- 
furantoin as well as a test preparation containing 45 
mg nitrofurantoin was studied in vitro. The tested pro- 
ducts meet T I S P X I X  specifiactions for drug content and 
weight. Statistically siginificant differences were re- 
corded between the different preparations with regard 
to their in vitro availability. Two of the commercial 
preparations and the test preparation did not meet the 
USE dissolution requirements for nitrofurantoin tablets. 

INTRODUCTION 
Nitrofurantoin is used as an antibacterial agent 

in the case of certain urinary tract infections. Gastro- 
intestinally nitrofurantoin is a relatively difficultily 
soluble weak acid (pKa = 7.2). Used perorally, however, 
it has been found to be rapidly and almost completely 
absorbed ( 1 ). Its gastrointestinal dissolution rate 
is dependent on the particle size, and for this as well 
as for the aforementioned reason its rate of absorption 
and bioavailability can be affected by a change in the 
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2articie size ( 2 ,  3 ,  4, 5 ). Likewise, it is possi- 
ble to reduce the side-effects of nitrofurantoin - vivo by adjusting the particle size to a proper level 
( 2 ,  3 ,  5, 5 1- 

Taking into consideration the physico-chemical 
properties and absorption per se of nitrofurantoin,it 
is obvious that in vitro dissolution tests can give 
us an idea about the extent to which commercially a- 
vailable chemically equivalent products are similar 
with regarc to their in vivo availability. For the a- 
bove-stated reasons ZISPXVIII and NF.XIII introduce6 
dissolution tests for nitrofurantoin although, as has 
been indicated ( 7, 8 ,  9 ) and as has been stated in 
I'll!., the results of such tests do not necessarily in- 
dicate the effectiveness of the medicines concerned. 
usS.XVIII presupposes that dissolution tests be carri- 
ed out also on twelve other preparations c o n t a w  
other drugs. However, the requirements made on nitro- 
furantoin tablets differ quite essentially from those 
made on other preparations. US€!XVIII states that the 
time required for 60 % of the labeled quantity of 
nitrofurantoin to dissolve is not less than 60 mia. 
W. XIX, however, states that 25 - 60 % of the label- 
ed nitrofurantoin must be dissolved in one hour. The 
studies carried out by HOSSIE et al. ( 1973 ) on nitro- 
furantoin preparations registered in Canada showed 
that differences existed both within the same and be- 
tween different preparations to such extent that 41 % 
of the cases examined according to US€.% method did 
not meet the requirements of the W. ( 10 ). Accord- 
ing to studies of a similar kind carried out by MEYER 
et af. ( 1974 1, the fourteen preparations examined 
fullf illed the W. requirements concernizlg nitrofuran- 
toin tablets ( 8 ). 

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
/1

7/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



AVAILABILITY OF NITROFURANTOIN 569 

The aim of the present work is to assess the in 
- vitro availability, content uniformity and weight va- 
riation of tablets containing nitrofurantoin which 
are commercially available in Finland. The study cover- 
ed also one tablet type which was prepared for this 
very purpose. 

Tablet Preparations 

pared from a basic mixture containing 10 % nitrofuran- 
toin ( Orion-yhtyma Oy.,O28 ) and 90 % Macrogol 9000 
(Fluka A@;, 157964102, mol. weight 9000- 10 000, melt- 
ing range 333 - 336 K ). Macrogol 9000 was melted in 
a steam bath ( 34.8 K ) for about 5 min., and the nitro- 
furantoin was suspended into molten Macrogol. The mass 
was molded into a thin sheet which, after it had con- 
gealed, was disperged into granules trough a punched 
plate and sifted. In tableting granules having a size 
of 0.71 - 1.00 mm were used. Tablet compression took 
place in a KORSCH EK- 0 tablet machine. The diameter 
of the punches was 13.0 mm, and the compression force 
used, as measured at the lower punch, 9980 N/cm ( 11 ). 
Commercial Products 

covered by the study. Likewise, data on the test tab- 
lets described in the foregoing are found in this ta- 
ble. 
Assay Procedures 

In the case both of the contents determinations 
and of dissolution tests carried out on the tablets, 
the samples were analyzed spectrophotometrically at 
pH 7 ( BECRMAN DB ). 
Dissolution Tests 

EXPERIMENTAL 

The granules to be used in tableting were pre- 

2 

Table 1 gives data on the commercial preparations 

The tests were carried out in a USE72 B dissolu- 
tion apparatus in whcich a three-blade propeller had 
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TABLE 1. 

General data of the tablets stu8iec. A - D = commercial 
2reparations.M = test preparation.Number of analyses=lO 

Froduc t Concentrat ion Weight Aaditive s 
coZe Labeled TesteC 

% me me 
A 151 l oo  99.a 398.5 298.5 

c zFo6 50 46.5 868.4 818.4 
3 202 $00 95.7 479.1 379.1 

3 40507 50 51.8 157.7 107.7 
E 45 43.6 366.1 321.1 

been attached to the shaft of the stirrer above the 
the tablet basket. An dissolution medium a phosphate 
bafer ( N a F 1 4  x 2 H20 + XH2p04 ) with pH 7.1 was 
used in both the contents determinations and the dis- 
solution tests. Temperature was 310 K ( HETO MA 6 ap- 
3aratus ), and the stirring speed 100 rpm. Samples 
were taken for analysis at specified time intervals, 
and after dilution their contents were analyzed at the 
wavelength 369 nm. 

RESULTS AND DISCUSSIOI? 
The results obtained from the content analyses 

( Table 1 ) showed that each of the preparations test- 
ed fulfilled the general minim requirements for con- 
tents. If a total deviation of25 % is allowed from the 
lsbeled amount, this requirement was meet by A ,  B, D 
and H tablets. The results obtained for C tablets show 
that ?reparing a homogeneous mixture is more difficult 
the greater the ratio between the masses of different 
substances to be mixed with each other. The total con- 
tents of the tablets may, however, be considered fair- 
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ly good because in  each case of the separate analyses 
the extreme limits were within 10 % of the labeled a- 
mount s. 

solution t e s t s  ( Figure 1 ), D t a b l e t s  dissolved a t  a 
markedly more rapid r a t e  than other t ab le t s ,  although 
the difference was not great i n  comparison with the 
t e s t  t ab le t s .  This rapid r a t e  of dissolution in  the 
case of D t ab l e t s  i s  a t  l e a s t  par t ly  due t o  t h e i r  rap- 
i d  disintegration, whereby the increase i n  the surface 
area o f  the t ab le t s  increases the ra te  of  dissolution. 
Jus t  as D t ab l e t s ,  C t ab l e t s ,  t o o ,  contain 50 mg of  
nitrofurantoin. The slower r a t e  of  dissolution o f  C 
t ab l e t s  i n  comparison with tha t  of D t ab l e t s  i s  prob- 

ably due t o  the compositon and the technique used in  

According t o  the r e su l t s  obtained from the d i s -  

I 
Y 110 I I. w Y a- 

TIYC. Y I ~ .  

FIGURE I. 

Mean cumulative percent of  nitrofurantoin dissolved 
f r o m  tab le t s .  9 = A t ab l e t s ,  = B t ab le t s ,  = C 

t ab le t s ,  = D t ab le t s ,  = M t a b l e t s  
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;reparation a s  well  as t o  the  coat ing of  the former. 
A and 3 t a b l e t s ,  which contain 100 mg of n i t r o f u r a n -  
t o i n ,  Zissolve a t  more or l ess  the same r a t e ,  and 
siower anc more evenly than the former. It i s  possible  
on the bas i s  o f  the d i s so lu t ion  p r o f i l e s  t o  divide the 
tes ted  preparat ions into two o r  t h ree  groups, and in  
t h a t  case the last-mentioned t a b l e t s  a re  representa-  
t i v e  o f  the  slowest d i sso lv ing  category o f  t a b l e t s .  
None of the preparat ions i n  t h i s  group dissolved com- 
p l e t e ly  durmg the t c t a l  time cif the experimet, s i x  
hou?s. D t a b l e t s  and  the  self-made t a b l e t s  belong, on 
the bas i s  of t h e i r  d i s so lu t ion  p r o f i l e s  and d i s so lu t ion  
r a t e s ,  t o  another group, i n  which d i s so lu t ion  i s  more 
rapid than i n  o the r  groups, and id which 100 % i s  dis-  
solved as e a r l y  as 1.5 - 2.5 hours f r o m t h e  beginning 
of the process. The dissolLzion p r o f i l e  of B t a b l e t s  
f a l l s  between those o f  the _'o,-mer groups, and in  t h i s  
case 8 C  % is dissolved in 5.5 hours. In a l l  cases ,  on 
the o ther  hand, 9 30 % r e s u i t s  i s  achieved in l e s s  than 
one hour. The g r e a t e s t  d i f f e rences  in in v i t r o  availa- 
b i l i t y  a re  thus r e c o r d e d d e 3 . 5  - 4.0 hours o f  d i s -  

so lu t ion ,  a f t e r  which they become gradual ly  smaller.  

quirements of W.XVII1 o r  X I X ,  it can be seen t h a t  
only A ,  B and C t a b l e t s  meet them. It must be observed, 
however, t h a t  the  r e s u l t s  presented in t h i s  paper a re  
means t h a t  have been obtained from o n l y  I 0  determina- 
t ions,  and that  add i t iona l  repea t  t e s t s  as suggested 
i n  the  TJSP.were not  ca r r i ed  out. On the  b a s i s  o f  the  
t e s t  r e s u l t s  t he  conculsion may be drawn, however, 
t h a t  chermcally equivalent  preparat ions,  as the  A and 
B t a b l e t s ,  a r e  equivalent  i n  this case a l s o  w i t h  re- 
gard t o  t h e i r  i n  v i t r o  availabil i ty.  In the  case of  I) 
and C t a b l e t s ,  on the  o ther  hand, i r r e spec t ive  on t h e i r  

When examination i s  based on the  d i s so lu t ion  re-  
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chemical equivalence, a difference is recorded with 
their in vitro availability. 
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