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Because anemia develops as iron stored in the body is depleted, and
because women generally have smaller stores of iron than men (and increased loss
of iron through menstruation), women are at higher risk of suffering the effects of
anemia than are men. However, men and post-menopausal women are also at risk
of anemia if they suffer from gastrointestinal blood loss resulting from ulcers or
certain types of cancer, or from the use of nonsteroidal anti-inflammatory drugs
(NSAIDS). In addition, patients undergoing erythropoietin (EPQO) therapy (e.g.,
those with various types of kidney disease) can also suffer iron deficiency anemia
when their iron stores become depleted due to the increased use of iron in making
new red blood cells. Groups at increased risk of anemia thus include pre-
menopausal women, pregnant or lactating women (because of an increased need

for iron), infants, children, or adolescents experiencing rapid growth (and thus an

increased need for iron), women and men with poor dietary intake of iron,
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necessary, a highly tolerated oral dosage formis nuch
RS HeTQNsSPifafsy fénowﬁ%v@nﬁﬁeoﬁrr@%wcew)e %xdafprr%%fag@rate are

fd-i’feﬁ'%seds‘tS’éf‘:QusgSthe]c ﬁfrﬁf?éj% @lgf f@h ﬁa Btef SrHoH SRS less

ferrous succi nate errous unarate are often
webibleferraufoens wWiich earr pra&pfta;tc outah ther‘tmdyh Sshlhet . eof Renal

SRR 30505 50, A bl kg,
Nbkdrbéd ean é’mptgl%ﬁnﬂa%ﬁ (59843, thidie 56t tbREILM for many people
dug % gag?rggnstes?lgzﬁ sHi%Setffegtfsf slocr:rlleelrnlcthlVl)éluals can take the oral dosage form
with food. However, certain types of food (e.g., milk products and other foods
high in calcium) can reduce the iron absorption efficiency, and for some patients,
the gastrointestinal side effects limit the amount of iron supplement that can be
prescribed. In addition, vitamin C administration may not be desirable for some
patients (in particular those undergoing dialysis).

An alternative to ionic oral dosage forms of iron is polysaccharide iron
complex (PIC), which has been shown to have equivalent efficacy at increasing
hemoglobin and hematocrit values as ferrous sulfate and/or ferrous fumarate, but
is better tolerated. Newton et al., Clinical Trials Journal, 17, 106-111 (1980);
Piccinni et al., Pan. Med., 24, 213-220 (1982). PIC is a synthetic complex of

ferric iron and carbohydrate. It does not suffer from some of the disadvantages of
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absorbed on an enpty stomach. However, this is not
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PIC are known as oral iron supplenents that provide
efficacy in treating iron deficiency anem a, they have
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been considered to be alternative treatnments: if
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of The invention also relates to a method for the treatment or prophylaxis of

iron deficiency, comprising:

administering to a patient in need thereof an effective amount of a
composition comprising:

an effective amount of a pharmaceutically acceptable ferrous iron salt; and

an effective amount of polysaccharide iron complex.
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i ron deficiency, conprising: admnistering to a
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wt% in the formula.

If an iron enhancer is present, it is desirably included in an amount ranging
between about 5 wt% and about 10 wt%, more particularly between about 5 wt%
and about 10 wi%, based on the total weight of composition. As an alternative, an
iron enhancer may be administered separately from the ferrous iron — PIC
composition.

If present, the binder, carrier, or excipient is present in an amount ranging
between about 5 wt% and about 10 wt%, more particularly between about 5 wt%
and about 10 wt%, based on the total weight of composition.

In order to show the unexpectedly beneficial results obtained by the use of
both ferrous iron and PIC, and to further explain the compositions and methods of
the invention, the following experiments were carried out at the direction of the

inventors.
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If an iron enhancer is present, it is desirably
i ncluded in an anount rangi ng between about 5 wt % and
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detdi | éd clQ ni gal dbser yat Formiswene perforlned on days
1, 8 and 15 pnior Fumarate 250 3.2 77.92

PIC 250 4.5 55.68

The test material solution or vehicle control was administered once per day by oral
gavage administration, and individual dose volumes were calculated based on the
most recent body weight data for each animal.

General health/mortality and moribundity checks were performed twice
daily, and detailed clinical observations were performed on days 1, 8, and 15 prior
to dosing. Hematology parameters were evaluated for all animals on days 1, 7,
and 14. Blood collection for serum iron concentration evaluation was performed
on these days as well, and blood samples were obtained via the orbital plexus
while the animals were under light isoflurane anesthesia. All animals were
subjected to complete gross necropsy examination at scheduled euthanasia.

Blood samples for hematology testing were collected in volumes of about

200 pL in tubes containing anticoagulant K,EDTA, and were evaluated for red
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to dosing. Hematol ogy paraneters were eval uated for
all animals on days 1, 7, and 14. Bl ood collection for
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material (i.e., the conposition of the invention) is
words, the results support the conclusion that the addition of PIC to ferrous
fumarate surprisingly allows the same concentration of ferrous fumarate to be
better tolerated than if the PIC was not added.

Without wishing to be bound by any theory, the increase in tolerability
observed with the composition of the invention is believed to occur as the result of
distributing the total iron content in the composition among compounds that
provide iron to the patient’s bloodstream via two different mechanisms. The
ferrous iron salts are readily absorbed in the upper gut, by direct dissolution and
absorption of the ferrous iron by the bloodstream. Iron available from PIC is

absorbed in the lower gut via an active protein transport mechanism. Although the

reason that this diversity of absorption mechanisms results in increased tolerability
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significantly better tolerated than is ferrous
fumarate al one, even though the dose concentration of
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efficacy at raising serumiron levels, while avoiding
adverse reactions. The conposition is typically
adm nistered as a liquid or elixir, conbined with
al cohol and water as an excipient, at a concentration
rangi ng from about 200 ng/m to about 600 ng/m of
ferrous fumarate and from about 200 ng/m to about 600
ng/mM of PIC. Those of skill in the art wll
understand that different concentrations of each
conponent can be adm ni stered, dependi ng upon the
degree of iron deficiency. However, the total
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adm ni stration should not exceed the toxicity limts
of ferrous fumarate (about 200 - 250 ng/kg) or of PIC
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5. The composition of claim 1, further comprising an effective amount of an

iron absorption enhancer.

6. The composition of claim 5, wherein the iron absorption enhancer is

ascorbic acid or pharmaceutically acceptable salt thereof.

7. The composition of claim 5, wherein the iron absorption enhancer is
present in an amount ranging between about 5 wt% and about 10 wt%, based on

the total weight of the composition.
8. The composition of claim 1, wherein the ferrous iron salt is selected from

the group consisting of ferrous sulfate, ferrous fumarate, ferrous succinate, and

ferrous gluconate.
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13.  The method of claim 10, wherein the composition further comprises a

pharmaceutically acceptable binder, excipient, or carrier.

14.  The method of claim 10, further comprising administering an effective

amount of an iron absorption enhancer.

15.  The method of claim 14, wherein the iron absorption enhancer is ascorbic

acid or pharmaceutically acceptable salt thereof.
16.  The method of claim 10, wherein the ferrous iron salt is selected from the
group consisting of ferrous sulfate, ferrous fumarate, ferrous succinate, and ferrous

gluconate.

17.  The method of claim 10, wherein the ferrous iron salt is ferrous fumarate.
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