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ABSTRACT
iron from three different iron tablets - rapidly-
1s sulphate and ferrous carbonate tablets and
sulphate tablets - was studied in healthy sub-
ron technique and by whole-body counter measure-
ferrous sulphate was used as a reference. There
in the absorption from the ferrous sulphate prepa-
‘ous carbonate tablets were less well absorbed.
found between the maximal serum iron response ’
:ion of iron and it was concluded that serum iron
‘or semiquantitative measurements of irom absorp;

itudies on different iron preparations.

INTRODUCTION

ly it was shown that the increase of serum iron

[ iron could be used as a semiquantitative measure
ikenved et al 1976). The study was performed with
solution. In the present investigation the method
itive absorption studies with different tablet
idies were performed in heaithy male subjects and
tablets were tested: rapidiy-disintegrating fer-
rrous carbonate tablets and slow-release ferrous
¢ relationship between the serum iron response
tion of iron was studied by following the serum
or 6-8 hours and measuring the total absorptiocn

ody counter.
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MATERIAL AND METHODS The rapidlj.ﬁ

performed im 30 healthy, male voluntéers aged 20- preparsd From °

drs}. The averapge weight was 71 kg (range 60-9( rated inte a su Bt

glebin value within the normal range [13-17 g/1on disintegration

29} had been a regular blood desor. None had had both in water a

1 loss during the previous zix months. in vitro was co

absorption studies was the same as previously gastric juice b
tal 1976). The ferum iron concentration was fol- tablets. In wut-ff

and the total smount of blood drawn in each study fitely disperseri?

id 160 ml. The whole-body counter measurements and disselucion med

Dserum iron snd TIEC were performed as pPreviously
cal 1976).

The slow=re

soluble matrix 1 &
iries of subjects were studied, In each a tablet were prepared f
g 100 mg fervous iron was compared wirh a solu- was &4, 59, 79

ate containing the same amount of iran using = hours, when cest

r design. Ten subjects were included in each beaker method pi

ponding values v [

ing iron preparations were studisd:
grating ferrous sulphate tablers (series I) I

and 94 per cent. @
grating ferrous carbonate tablets (series II)

rrous sulphate tablets (series I1T)

Radioiron labell
iven with 125 ml of water. The iron solutions E

Fe-lateiled
volume of 125 ml ineluding rinsings. All iren procedure: FESD&
were labeélled with -7Pe. The individual tetal dissolved in wat

ined was less than 3 yCi. thorough mixing,

adding ethanol.

SgFe—lahekled

ferrous sulphate contained 100 mg of Ferrous FeS0, - TH,0 and a
by dissolving ferrous sulphate togecher with in water. A trac
-0 tap water. The iron was labelled by adding a obtained by prec
i was then incorpo
ategrating Eerrous sulphate tablets were {HSglund et al I
welled FeSDh'hqngﬂ. The disintegration time in carbonate.

method (United States Pharmacopeia 1970) was

. b
« and in simulated gastric juice. The dissalu- Statistics g
!
wis completed within 10 minutes, when cested in Srandard stat
teic juice (USP XVIIT) at an agitation rate of dats berween Che

method previously described (Alpsten et al matched-pairs siy




rbonate tablets were
hich had been incorpo-
lund et al 1973). The
ethod was 10 minutes
'he dissolution of iron
tested in simulated
r the ferrous sulphate
within 30 minutes, but

re suspended in the

lets were of an in-
ren 1971). The tablets
he dissolution of iron
fter 1, 2, 4 and 6

e of 40 rpm using a

al 1976). The corres-
: juice were 45, 60, 82

using the following
rer 100 mg Fez’) were
i1s added and after
mde to precipitate by

| in the following way:
?e2+) vere dissolved

1. Labelled l?eCO3 vas
:BC03. The precipitate
2 special technique

ition of the ferrous

ferences in absorption

with the Wilcoxon
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Series II. Rapidly-disintegrating ferrous carbonate

Each subject received a rapidly-disintegrating ferrous

tablet, which was swallowed whole, and a solution of fer:

One subject (No 19) was not fasting when receiving the fe

solution and the results for this subject were omitted wt

the absorbability of iron from the two preparations. The

given in Table II and Fig. 2.
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Series II. Increase of serum iron after 100 ng of
ferrous iran. Mean and SEM from 9 subjects.

O: solution of ferrous sulphate

®: rapidly-disintegrating ferrous carbonate tab]

The absorption of iron was higher from the ferrous sulj

tion than from the ferrous carbonate tablets in 7 out of ¢

The mean values were 8.9 ¢ 1.1 and 5.2 £ 0.8 per cent, re:

This difference was statistically significant (p< 0.05). 1

lues for the maximal increases of serum iron were 25.3 t ¢

% 3.2 pwol/1 after the two preparations (N.S.). Six out of

showed the highest values after the ferrous sulphate solut

median time until the maximal serum iron concentration was

was the same (3 hours) for both preparations.
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TABLE I1

Series Il. Iron absorption and maximal increase of serum iron after administration of 100 mg of iron as ferrous

1ects

:

isin

sulphate in solution and as rapidly-d

tegrating ferrous carbonate tablets to 10 healthy male sub

TIBC
Hmol/1

Ferrous carbopate raklarg

ion

Ferrous sul

Subject

Max. serum

pefure aami
nistration

serum

Max.

Iron ab-

Before admi-
nistration

iron in-

iron in-
crease

sorption

Savim ivan

Serum iron

I

Lod
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Series I11. Slow-release ferrous sulphete tablets

The subjects received on one occasion a slow-release ferrous syi-

phate tablet, which was swallowed whole, and on another ccecasion a

solution of ferrous sulphate, The results are shown in Table 11 and

Fig. 3.
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release tablets and B.% % 1.5 per cent from the solutions (N.5.). The

Series III. Increase of serum iron after 100 mg of
ferrous iron. Mean and SEM From 10 subjects,

O: solution of ferrous sulphate

®: slow-release ferrous sulphate tablets

The wmean absorption of iron was 9.2 + 2.1 per cent from the slow

mean maximal increase of serum iron was 27.7 T 4.5 and 26.6 % 4.3

pmal/fl, rvespectively (M.5.). Oné subject (Ho 29), who was a bBlood

donor, had a considerably higher absorption and serum iron increase

than the other subjects. The serum iron eurves were similar with the

two preparations. The median time until the maximal serum irem con-

centration was reached was 3.5 hours with the slow-release tablets

and 3 hours with the solution (N.5.),

TABLE TII

Series II1. I[rom absorption and maximal increase of serum iron after administration of 100 mg of iron as

ferrous sulphate in solution and as slow-release tablets to 10 healthy subjects

TIBC
pmal/l

Slow—release tablets

Solution
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Before admi-
o L N
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in the absorption from tablets of ferrous carbonate and ferrous sul-
phate when given to blood donors in doses of 10 and 100 mg iron. Dif-
ferences in the materials and/or the dissolution properties of the
tablets used in the various studies might explain the diverging re-
sults.

The absorption from the slow-release ferrous sulphate tablets was
not statistically different from that of ferrous sulphate in solution.
Another study with the same slow-release irom preparation showed a
significantly increased absorption compared to rapidly-disintegrating
tablets (Boye et al 1976). In this study, however, repeated doses were
administered and the daily dose was 1 tablet b.d. and, unlike in the
present study, the subjects were not fasting when taking the iron tab-
lets.
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ro than in vitro from
.lar rate of absorption
wer explanation might
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1 released during the

¢ of serum iron and

. There was a good
sorption. The correla-
!tionsl(N-SB) was 0.84
sbvious differences in
£ iron and the maximal

ferrous sulphate and

.

In the ferrous carbonate series a statistically significant diffe-
rence in the absorption of iron from the ferrous carbonate tablets and
the solution of ferrous sdlphnte was found in the whole-body counter
studies - 5.22 % 0.8 and 8.9% t 1.1, respectively. A numerical diffe-
rence in the mean values of the maximal serum iron increase was also
found ~ 16.0 umol/1 * 3.2 and 25.3 pymol/1 £ 4.2, respectively — but
the difference did not reach statistical significance. This deamonstra-
tes that, as expected, the serum iron method is less sensitive than
absorption studies with a whole-body counter. However, the present in-
vestigation has shown that serum iron studies may be used for semi-
quantitative measurements of iron absorption in comparative studies on

different iron preparations.
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