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EXAMPLE 9                   heptonic acid substantially as hereinbefore
Two adult female patients suffering from   described.      hypochromic
anaemia were  each given a    10. A process for the preparation of a
single intravenous injection  of ferric hy-  ferric hydroxide complex with
a heptonic  5  droxide dextran heptonic acid complex pre-  acid selected
from dextran heptonic acid and      pared as in Example 4 containing 2
grams  dextrin heptonic acid which comprises react-      of Fe. in 10
millilitres. Both patients showed  ing together a suspension of ferric
hydroxide  70      a satisfactory rise in blood haemoglobin with  and
dextran heptonic acid or dextrin hep-      a complete absence of side
effects.         tonic acid respectively.
11. A  process as claimed in claim  10  10                 EXAMPLE 10
wherein the ferric hydroxide is preformed.        A  solution of 2.88 kgm.
of anhydrous    12. A  process as claimed in claim  10  75      sodium
carbonate in 9 litres of water was  wherein the ferric hydroxide is formed
in situ      added slowly over a period of two hours to  in the reaction.
6.72 litres of liquor ferriperchloride (contain-    13. A  process a
claimed in claim  10  15  ing 20%  w/v elemental iron) which had  wherein
the ferric hydroxide is partially pre-      previously been diluted to 24
litres.       formed and partially formed in situ..        1.39 kgm. of
dextran heptonic acid (aver-   14. A process as claimed in any of claims
age molecular weight 5,000) in 7 litres of  10-13 wherein the last stage of
the process,      aqueous solution was then added, maintaining  either as a
part of the process or a separate 



20  the temperature at 30-40[err]C. On complet-  step, comprises heating to
a temperature in      ing this addition, and maintaining the tem-  excess
of 50[err]C at a pH between 5 and 7.    85      perature above 30[err]C.,
16% w/v sodium car-    15. A process as claimed in claim 14 where-
bonate was added slowly to bring the pH  to  in an intermediate product is
precipitated and      5.0.                                        subjected
to this heating step.  25    Salt was removed by electrodialysis and    16.
A process as claimed in any of the pre-      the pH adjusted to 6.0 by the
addition of  ceding claims 10-15 wherein the ferric hy- 90      10%  sodium
hydroxide. The resulting solu-  droxide is formed by a double decomposi-
tion was heated in an autoclave at 15 lbs./ tion reaction between a ferric
salt and an      sq. in. for one hour, and the volume then re-  alkali.  30
duced to about 4.5 litres in a rotary evapora-   17. A  process as claimed
in claim  16      tor. Particulate matter was removed by pas- wherein the
ferric hydroxide is formed by  95      sing the solution through a No. 3
sintered  a double decomposition reaction between a      glass filter and,
after being sealed, into am-  ferric chloride and sodium carbonate.
pules the solution was autoclaved at 10 lbs./   18. A process as claimed in
any of the  35  sq. in. for 30 minutes.                     preceding
claims 10-15 wherein the ferric        The autoclaved solution of ferric
hydroxide  hyroxide is formed by treatment of a ferric 100      dextran
heptonate complex had an iron con- salt with an anion exchange resin.
tent of 223 mgm./ml.                          19. A process as claimed in
any of the                                                  preceding
claims 10-15 wherein the ferric        WHAT WE CLAIM IS: -
hydroxide is formed by dialysis of a ferric  40    1. A complex of ferric
hydroxide with at  salt against an alkali.                    105
least one of the heptonic acids dextran hep-    20. A process as claimed in
any of the      tonic acid and dextrin heptonic acid.       preceding
claims 10-15 wherein the ferric        2. A  complex of ferric hydroxide
with  hydroxide is formed by electrodialysis.      dextran heptonic acid.
21. A process as claimed in any of claims  45    3. A complex of ferric
hydroxide with dex-  10-20 wherein the heptonic acid is prepared 110 



trin heptonic acid.                        by reacting dextran or dextrin
with an alkali        4. A complex as claimed in any of claims  metal
cyanide to form  a cyanhydrin which      1-3 in which the heptonic acid has
an aver-  is then hydrolysed to form the heptonic acid.      age molecular
weight of 500-50,000.           22. A process as claimed in claim 21 where-
50    5. A complex as claimed in Claim 4 in  in there is used a partially
depolymerised 115      which the heptonic acid has an average mole-
dextran having a weight average molecular      cular weight of 1000-10,000.
weight of 500-50,000.        6. A complex as claimed in any of the    23. A
process as claimed in claim  22      preceding claims which contains up to
43 %  wherein there is used a partially depolymerised  55  by weight of
elemental iron.                dextran having a weight average molecclar
120        7. A complex as claimed in claim 6 which  weight of
1,000-10,000.      contains 38-42%  by weight of elemental    24. A
process as claimed in claim  21      iron.
wherein there is used dextrin having a weight        8. A complex as
claimed in any of the  average molecular weight of 500-50,000.  60
preceding claims wherein the LD[err] on intra-    25. A process as claimed
in any of claims 125      venous administration is greater than about
21-24 wherein the hydrolysis takes place      4000 mg Fe per KG body
weight.              in the reaction liquor in which the cyanhydrin
9. A complex of ferric hydroxide with a  is formed.          



6                        EXAMPLE 9                   heptonic acid
substantially as hereinbefore         Two adult female patients suffering
from   described.       hypochromic anaemia were each given  a    10. A
process for the preparation of a       single intravenous injection  of
ferric hy-  ferric hydroxide complex with a heptonic   5  droxide dextran
heptonic acid complex pre-  acid selected from dextran heptonic acid and
pared as in Example 4 containing 2 grams  dextrin heptonic acid which
comprises react-       of Fe. in 10 millilitres. Both patients showed  ing
together a suspension of ferric hydroxide  70       a satisfactory rise in
blood haemoglobin with  and dextran heptonic acid or dextrin hep-       a
complete absence of side effects.        tonic acid respectively.
11. A  process as claimed in claim  10   10                 EXAMPLE 10
wherein the ferric hydroxide is preformed.         A  solution of 2.88 kgm.
of anhydrous    12. A  process as claimed in claim  10  75       sodium
carbonate in 9 litres of water was  wherein the ferric hydroxide is formed
in situ       added slowly over a period of two hours to  in the reaction.
6.72 litres of liquor ferriperchloride (contain-    13. A  process a
claimed in claim  10   15  ing 20%  w/v elemental iron) which had  wherein
the ferric hydroxide is partially pre-       previously been diluted to 24
litres.      formed and partially formed in situ..         1.39 kgm. of
dextran heptonic acid (aver-    14. A process as claimed in any of claims
age molecular weight 5,000) in 7 litres of  10-13 wherein the last stage of
the process,       aqueous solution was then added, maintaining  either as
a part of the process or a separate   20  the temperature at 30-40[err]C.
On complet-  step, comprises heating to a temperature in       ing this
addition, and maintaining the tem-  excess of 50[err]C at a pH between 5
and 7.    85       perature above 30[err]C., 16% w/v sodium car-    15. A
process as claimed in claim 14 where- 



bonate was added slowly to bring the pH  to  in an intermediate product is
precipitated and       5.0                                        subjected
to this heating step.   25    Salt was removed by electrodialysis and
16. A process as claimed in any of the pre-       the pH  adjusted to 6.0
by the addition of  ceding claims 10-15 wherein the ferric hy- 90       10%
sodium hydroxide. The resulting solu-  droxide is formed by a double
decomposi-       tion was heated in an autoclave at 15 lbs./  tion reaction
between a ferric salt and an       sq. in. for one hour, and the volume
then re-  alkali.   30  duced to about 4.5 litres in a rotary evapora-
17. A  process as claimed in claim  16       tor. Particulate matter was
removed by pas- wherein the ferric hydroxide is formed by  95       sing
the solution through a No. 3 sintered  a double decomposition reaction
between a       glass filter and, after being sealed into am-  ferric
chloride and sodium carbonate.       pules the solution was autoclaved at
10 lbs./   18. A process as claimed in any of the   35  sq. in. for 30
minutes.                     preceding claims 10-15 wherein the ferric
The autoclaved solution of ferric hydroxide  hyroxide is formed by
treatment of a ferric l00       dextran heptonate complex had an iron con-
salt with an anion exchange resin.       tent of 223 mgm./ml.
19. A process as claimed in any of the
preceding claims 10-15 wherein the ferric         WHAT WE CLAIM IS:-
hydroxide is formed by dialysis of a ferric   40    1. A complex of ferric
hydroxide with at salt against an alkali.                     105
least one of the heptonic acids dextran hep-    20. A process as claimed in
any of the       tonic acid and dextrin heptonic acid.      preceding
claims 10-15 wherein the ferric         2. A  complex of ferric hydroxide
with  hydroxide is formed by electrodialysis.       dextran heptonic acid.
21. A process as claimed in any of claims   45    3. A complex of ferric
hydroxide with dex-  10-20 wherein the heptonic acid is prepared  110
trin heptonic acid.                        by reacting dextran or dextrin
with an alkali         4. A complex as claimed in any of claims  metal
cyanide to form  a cyanhydrin which       1-3 in which the heptonic acid
has an aver-  is then hydrolysed to form the heptonic acid. 



age molecular weight of 500-50,000.          22. A process as claimed in
claim 21 where-   50    5. A complex as claimed in Claim 4 in  in there is
used a partially depolymerised 115       which the heptonic acid has an
average mole-  dextran having a weight average molecular       cular weight
of 1000-10,000.               weight of 500-50,000.         6. A complex as
claimed in any of the    23. A  process as claimed in claim  22
preceding claims which contains up to 43%  wherein there is used a
partially depolymerised   55  by weight of elemental iron.
dextran having a weight average molecclar 120         7. A complex as
claimed in claim 6 which  weight of 1,000-10,000.       contains 38-42%
by weight of elemental    24. A  process as claimed in claim  21
iron.                                      wherein there is used dextrin
having a weight         8. A  complex as claimed in any of the  average
molecular weight of 500-50,000.   60  preceding claims wherein the LD[err]
on intra-    25. A process as claimed in any of claims 125       venous
administration is greater than about  21-24 wherein the hydrolysis takes
place       4000 mg Fe per KG body weight.             in the reaction
liquor in which the cyanhydrin         9. A complex of ferric hydroxide
with a  is formed.               7
1,183,940                                          7              26. A
process as claimed in claim 25 in    36. A pharmaceutical or veterinary
composi-  45    which the hydrolysis is assisted by passing a  tion as
claimed in claim  35 wherein the 



gas such as air through the solution of the  complex of ferric hydroxide
with dextran           cyanhydrin.                                 heptonic
acid or dextrin heptonic acid con-       5    27. Processes for the
preparation of a ferric  tains 38-42%  by weight of elemental iron.
hydroxide complex with a heptonic acid    37. A pharmaceutical or
veterinary com-  50           selected from dextran heptonic acid and dex-
position as claimed in any of claims 32-36           trin heptonic acid
substantially as hereinbe-  which contains up to 250 mg of elemental
fore described.                             iron per ml. of solution. 10
28. Processes for the preparation of a ferric    38. A pharmaceutical or
veterinary com-           hydroxide complex with dextran heptonic acid
position as claimed in claim 37 which con- 55           substantially as
hereinbefore described and  tains 50-200 mg of elemental iron per ml.
illustrated in Examples 1-6, and 10       of solution.             29.
Process for the preparation of a ferric    39. A pharmaceutical or
veterinary com-       15  hydroxide complex with dextrin heptonic acid
position as claimed in any of claims 32-38           substantially as
hereinbefore described and  which contains one or more additional phar-  60
illustrated in Example 7.                   maceutically active components.
30. Complexes of ferric hydroxide with    40. A pharmaceutical or
veterinary com- dextran heptonic acid when prepared by the  position as
claimed in claim 39 in which the       20  process claimed in any of claims
10-28.    additional pharmaceutically active components             31.
Complexes of ferric hydroxide with  are selected from vitamin B12 and folic
acid. 65           dextrin heptonic acid when prepared by the    41.
Pharmaceutical or veterinary composi-           process claimed in any of
claims 10-27 and  tions substantially as hereinbefore described.
29.                                           42. A process for the
treatment of iron de-       25    32. A pharmaceutical or veterinary com-
ficiency in animals which comprises admini-           position for the
treatment of iron deficiency  stering parenterally a solution of a complex
70           by parenteral administration which comprises  of ferric
hydroxide and dextran heptonic           an aqueous colloid solution of a
complex of acid.           ferric hydroxide with dextran heptonic acid
43. A process for the treatment of iron 



30  or dextrin heptonic acid.                   deficiency in animals which
comprises ad-             33. A pharmaceutical or veterinary com-
ministering parenterally a solution of a com-  75           position as
claimed in claim 32 wherein the  plex of ferric hydroxide and dextrin
heptonic           complex is a complex of ferric hydroxide  acid.
with dextran heptonic acid.                   44. A process as claimed in
claim 42 where-       35   34. A pharmaceutical or veterinary com- in the
complex is as claimed in claim 30.           position as claimed in claim
33 wherein the           complex of ferric hydroxide with dextran
heptonic acid is as claimed in claim 30.                  F. MURPHY,
35. A pharmaceutical or veterinary com-            Agent for the
Applicants,       40  position as claimed in any of claims 32-34
Chartered Patent Agent,           wherein the complex of ferric hydroxide
with              Fisons Limited,           dextran heptonic acid or
dextrin heptonic acid            Harvest House,           contains up to
43%  by weight of elemental                  Felixstowe,           iron.
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