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Various diphosphonic acids can be used as therapeutic active agents for the

1 0 treatment of hypercalcaemia and in medication for the treatment of diseases
such as osteoporosis and tumor osteolysis. In a prepared solution, the active
agent will be present as anions and is generally called diphosphonate,
bisphosphonate or biphosphonate. An injection solution of diphosphonate can
be prepared from the diphosphonic acid or one of its salts. A convenient

15 method for administering these active agents is by intravenous infusion of
prepared solutions into the bloodstream of a patient to be treated.

One diphosphonic acid, pamidronic acid is currently available in the form of a
lyophilised product to be reconstituted prior to use. This reconstitution step

20 involves not only both time and effort, but also introduces the possibility of
adverse consequences through, for example improper reconstitution and mixing
of the powder and contamination prior to administration. Previous efforts to"
formulate pamidronate solutions have suffered from stability problems with the
solutions showing turbidity and loss of active product over time.

25
Glass has long been.the material of choice for containers for pharmaceutical
products. However, it has been found that diphosphonate solutions left in glass
for extended periods display unacceptable levels of turbidity despite the good
solubility and chemical stability of diphosphonates generally.-

30

It is known that the level of turbidity of diphosphonate solutions in glass' is
affected by the pH of the solution, and that the level of turbidity decreases with
increased acidity.
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20
According to one aspect the present invention provides a pharmaceutical
product comprising a container containing a diphosphonate in solution, wherein
the solution:

25 (@) has a pH of between 5 and 8; )
(b) s free of organic acid buffer and polyethylene glycol;
and wherein the container consists of at least one component manufactured
from glass having at least a surface in contact with the solution, at least one
said surface having been pre-treated to protect against the leaching of
30 impurities from the glass by the solution.

According to a further aspect, the present invention provides a pharmaceutical
product comprising a container containing a diphosphonate in solution, wherein
the solution:
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According to a further aspect the present invention provides a method of
preparing a pharmaceutical product, said method comprising the steps of:
(@)  preparing a suspension of pamodronic acid in water:
(b)  adding sodium hydroxide solution to the sUspension to obtain a
20 second solution;
()  adjusting the pH of the second solution to between 5 and 8; and
(d) transferring the second solution to a container.

Description

25
In order to obtain adequate long-term stability, appropriate containers must be
used for the solution of diphosphonate. Appropriate containers for this product
include ampoules, vials, bottles, ready to use syringes and Shell Glass Vials.

30 It is believed that the principal cause of turbidity where glass containers have
been used in the past is the leaching out from the glass of aluminium and/or
other cations such as magnesium or calcium, depending upon the glass
composition.
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In addition to treating the surface of the glass, it is also recommended to use
containers which are made from glass having a low aluminium content. Glass

20 typically used for pharmaceutical vials has in the order of 5 percent aluminium
oxide. In order to reduce the problem of aluminium ion leaching, glass with
lower aluminium content is recommended.

Where the solution is stored in a stoppered vial, the stopper provides a potential
25 source of contamination. Typical elastomeric stoppers are potentially a source
of metal ions eg calcium, zinc and magnesium ions which can react with the
diphosphonate to form insoluble matter. In order to reduce the possibility of
contamination, stoppers with low levels of these ions and other potential
contaminants are to be used, preferably coated to form an inert barrier. An -
30 example of an appropriate stopper is the Daikyo D777-1 stopper. Daikyo D777-
3 stoppers may also be used. Preferably the stopper has a low calcium,
magnesium and ash content and is at least coated on the contact surface
(being the surface of the stopper which when placed in a vial is exposed to the
contents of the vial) with a fluorinated resin such as tetrafluoroethylene polymer,
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Phar maceut i caTlis Seentiorets gémenilyi applicable te b é@h&épﬂhbﬁategﬁ)sp%iﬁﬁéw,s tHig/Ct ed
ass, such as

bol yet hyl ene. UG BIIBR e o ATIgSNSire 3R EREEn HIGeBR el Batehe. Vi al
coul d be consalendroeatef armtilidsopat. These can be prepared from their respective
20  diphosphonic acid form or from a therapeutically acceptable salt form. The
acids of the above diphosphonates are:- pamidronic acid [(3-amino-1-
hydroxypropylidene) diphosphonic acid], zoledronic acid [(1)-hydroxy-2-(1H-
imidazol-1-yl)ethylidene) diphosphonic acid]; chlodronic acid [dichloromethylene
disphosphonic acid]; etidronic acid [(1-hydroxyethylidene) diphosphonic acid];
25 alendronic acid [(4-amino-1-hydroxy-butylidene diphosphonic acid]; and
tiludronic  acid  [[((p-chloro-phenyl)thio)methylene]  diphosphonic  acid]
respectively. This invention is particularly applicable to pamidronate and
zolendronate.

30 It is preferred to have a product within the biological pH range i.e. of between
about 5 and 8, to reduce the incidence of potential adverse reactions relating to
acidic or alkaline solutions. Surprisingly it has been found that a stable solution
can be produced having a pH of 5 - 8. A pH level of approximately 6.5 is
preferred. At pH levels below about 5 there is a risk of producing venous type
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Example 1:
25 Preparation of pamidronate solution.

To a mixing vessel approximately 10% of the required amount of Wéter for
Injection is added and then bubbled with nitrogen gas for at least 15 minutes.
The sodium-hydroxide, in an amount to give a 2:1 molar ratio to pamidronic acid
30 is then added with stirring to dissolve and the solution cooled to less than 30°C.

A different closed mixing vessel is flushed with nitrogen gas for at least 15
minutes. Approximately 70% of the Water for Injection is added to the closed
mixing vessel through a port and the mixing bubbled with nitrogen gas for at
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acid or 1.0ON sodium hydroxide if and as necessary. Exanple 2: 15 In this
exanpl e the p oducf ‘_g’ol ution was conposed of the follow ng: pam dronic
acid 2.53 ng “X3MRI%% 47.0 ng 20 sodium hydroxide 0.43 ng pH gs to
6.3-6.7 ussng 1. ON sodi um hydroxide or |I.ON phosphoric acid

In this example the product solution was composed of the following:

pamidronic acid 2.53mg
mannitol 47.0 mg
20 sodium hydroxide 0.43 mg
pH gs to 6.3-6.7 using 1.0N sodium hydroxide or 1.0N
phosphoric acid
Water for Injection gsto 1.0 mL

25 The formulated solution was filled into 10 mL siliconised, low aluminium, Type |
glass vials, supplied by SGD. Each vial was enclosed by a 20 mm, S10-F451,
D777-1, B2-40, FluroTec® stopper supplied by West Pharmaceuticals Services.

Table 1 shows the test results measured over a 24 month period while being
30 stored inverted at 25°C, relative humidity (RH) 60%.

Table 1:
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into 10 nL siliconised, |low alumnium Type | glass vials, suppli eéi ﬁx 5
SGD. Each vjal encl osed by a 20 nm S10-F451, D777-1, B2-40, | R 200
Fl uroTec(r) gt %)%% ¥ supplied by West Pharnaceuticals SePGVARMOIFL, o 1
shows the test results rreasured over a 284 rmnth per| od V\:hl I e be| ng 30
stored inver t-ee p o R - :

mont hs) Appeats , V. thels 99--9909. 80400 1000 1 pHE 46 76N'jﬁ 46. 5
Metal ions O.§ 0 -s|I|con Phix ppnO Q, 050. | um m
ppnD. 050. 120. I a ear col 8 on, PPEL f roﬁ'\(a *bl e 99.1
particles. 5 e prod@ sol ut 6n was &ﬂposed
of thefollovm 10 mapny t ol 375rrgsod|

3 ) m hydr oxi de or
phosphori c aC| 7 V% . ‘15 The forrrul at e§307
sol uti on was -+ ' ' ' ‘
vials, supplied by SGD Each vi al was encl osed by a 20 mn SlO F451,
D777-1, B2- 40N +Cleapndelogrigss solufigre fregdippl visiblelpartidsst Phar naceuti cal s
Servi ces.

5 Example 3:

In this example the product solution was composed of the following:

pamidronic acid 7.58 mg
10  mannitol 37.5mg
sodium hydroxide 1.29 mg
pH gs to 6.3-6.7 using 1.0N sodium hydroxide or 1.0N
| phosphoric acid
Water For Injection gs to 1.0mL

15
The formulated solution was filled into 10 mL siliconised, low aluminium, Type |
glass vials, supplied by SGD. Each vial was enclosed by a 20 mm, S10-F451,
D777-1, B2-40, FluroTec® stopper supplied by West Pharmaceuticals Services.

20 Table 2 shows the test results measured over a 24 month period while being
stored inverted at 25°C, relative humidity (RH) 60%.

Table 2:
Initial (0 ~ "6 months 12 months 18 months 24 months
months)
Appearance N N N N N
Potency 100.2% 101.9% 100.4% 102.3% 1011
pH 6.4 6.3 6.4 6.3 6.5
Metal ions ‘
-silicon ppm 0.6 6.2 12.9

-calcium ppm <0.04 0.1 0.24




20 Table 2 shows the test results neasured over a 24 nonth period while

bei ng stored inverted at 25C, relative hunmidity (RH) 60% Table 21 8§ MAR 2005
Initial s12 nont hs18 nont hs 24 nont hs nont hs earanceNNNNN
PotencleO ‘Eg’fg?ﬂ%aoo 494.02. 39%401. 1 pH6. 46. 36. 46. 36. 5 k@fg

0.66.212.9 -silicon ppm - cal ci um ppm<0 0.10.24 1 8 MAR 2005 V\D 02/ 22136
PCT/ AU01/ 01171 imeiny 66025056 ettt OtH+-a85

sol ution, mﬁm oL '25 Athi-s—exa Q%fhe
product soI ution was conposed of the foI | owi ng: pamidronic acid 2.53 ng
nmanni t ol 47. 0 NrgClemodolounldsg doltiondred. fide vigibléaftidlegs to 6.3-6.7 using 1. ON
sodi um hydroxiEgg %lie . ON  phosphoric acid. Water For Injection gqs to 1.0
mL The fornul a ofution was filled into 10 nL siliconised, |ow

al um ni um Type I 15 gl ass vi aI S, suppl i ed by SGD. Each vial was encl osed

a 21 nonth perlod vvhlle bei ng stored |nverted at 250, relative humdity
(RH) 60% Tabbﬁmﬁiroﬁi&‘%&ihal (0 6%8312 nont hs 18 nont hs 21 nont hs

mannitol 47.0 mg
sodium hydroxide 0.86 mg
10 pH gs to 6.3-6.7 using 1.0N sodium hydroxide or 1.0N
phosphoric acid.
Water For Injection gsto1.0mL

The formulated solution was filled into 10 mL siliconised, low aluminium, Type |
15  glass vials, supplied by SGD. Each vial was enclosed by a 20 mm, S10-F451,
D777-1, B2-40, FluroTec® stopper supplied by West Pharmaceuticals Services.

Table 3 shows the test results measured over a 21 month period while being
stored inverted at 25°C, relative humidity (RH) 60%.

20
Table 3:
Initial (O 6 months 12 months 18 months 21 months
months)
Appearance N N N N N
Potency 103.6% 103.5% 104.0% 104.0 104.5
pH 8.5 6.4 6.5 6.6 6.5
Metal ions
-silicon ppm 0.31 0.2 0.47 - -
-calcium ppm 0.06 <0.04 <0.04 - -
--aluminium 0.17 <0.04 <0.04 - -
ppm _
" N'— Clear colourless solution, free from visible particles.
Example 5:
25

In this example the product solution was composed of the following:



nont hs) AppearanceNNN N N Pot ency103. 69403. 5%404. 0% 104.0 104.5

pH6.56.46.5 6.6 6.5 Metal ions 0.310.20.47 - - -silicon ppm -cal cf inMAR 2008
ppn0. 06<0. 0 - - --alum niunD. 17<0. 04<0.04 - - pp - Clear
col ourl ess gbol(hu;tglﬂo% free fromvisible particles. %ﬁgﬁ“%‘“mml this

exanpl e the product sol ution was conposd@ of the following: 1 8 MAR 2005

WO 02/ 22136 ngm,g%%yl 10 ‘Eywmgdroni c acid 7.58 ng mannitol 37.5 ng
sodi um hydr oxi de 2 ng pH gs to 6 6.7 using |.ON sodi um hydroxi de or

1. ON phosphof“%"“liel d Wat er Ford rfhinéctlon gs to 1.0 niL The fornul at ed
sol ution was fsbbh'uﬁph drédide 10 L ssd llngonl sed, low alumnium Type | glass
vials, suppli eg'F @. Each vial was encl osed by a 20 mm S10-F451, 10
D777-1, 82-40PYFI uroTecO st opperdsdafp-6-&dising 1\)@%@°dﬂﬂfﬁhﬁﬂ@érde|ocaloy

Services. %able 4 shows the testphp rcacigeasured over a 21 nonth period
whi | e bei ng ored inverted at 25 relative humdity (RH) 60% 15 Table
4: Initial (O'Wat rerHaiestiaRont hs 9edo hdhikhs 21 nont hs nont hs) Appear anceNNN
N N Pot ency98. 9999. 29400. 0% 99. 1 99. 4

The formulated solution was filled, into 10 mL siliconised, low aluminium, Type |
glass vials, supplied by SGD. Each vial was enclosed by a 20 mm, S10-F451,
10 D777-1, B2-40, FluroTec® stopper supplied by West Pharmaceuticals Services.

Table 4 shows the test results measured over a 21 month period while being
stored inverted at 25°C, relative humidity (RH) 60%.

16 Table 4:
Initial (0 6 months 12 months 18 months 21 months
months)
Appearance N N N N N
Potency 98.9% 99.2% 100.0% 99.1 99.4
pH . 6.5 6.4 6.5 6.6 6.5
Metal ions
-silicon ppm 0.29 0.3 - 0.65 - -
-calcium ppm 0.18 0.10 0.13 - -
-aluminium ppm 0.12 <0.04 0.07 - -

N — Clear colourless solution, free from visible particles.

In each of the examples 2 to 5 above, the solution was prepared by the process
20 setoutin Example 1.

It is understood that various modifications, alternatives and/or additions may be
made to the product specifically described herein without departing from the .
spirit and ambit of the invention.

25
Throughout the description and claims of this specification the word “comprise”
and variations of that word such as “comprises” and “comprising” are not
intended to exclude other additives, components, integers or steps.



pH .6.56.46.5 6.6 6.5 Metal ions 0.290.30.65 - - -silicon ppm-calcium
ppnD. 180. 100. 13 - - -al um ni um ppnD. 12<0. 040. 07 - - N - Cear col oprg #4R 2005
5

sol ution, fgR%RAf9M Visible particles. In each of the e e to
above, the sol a/tafloénn was prepared by the process 20 set égﬂ?{upﬁp anple 1.

25 It is understood that various nodifiddtions, alternatives and/or
addi ti ons may dhammgede to the product specifically described herein
wi t hout departing from the spirit and anbit of the invention. Throughout
the description and clainms of this specification the word "conprise” and

variations of 1t hat Awpharidsdutien 'prodiif | &ipristiad a COSMAIhS! NSbntdhifig "4l
I ntended to excl udé_@ot her, addi tives, conponents, integers or ste%s. 18
MAR 2005 WO 03IPhesrhpneter;in saluiom said diphosphamate 1selestesh dram clbat graup

product CoBpr ichdigting 60 paridicHate; OzbietiréNaRE] Shlodtbdie,s BIEERE £|Bné@hb'€ei on
said di phosphonagiﬁlldsel ct ﬁd ferthe group S consisting of pamdronate,
zol edronate, &f Eﬂﬁ?fee‘,” EINAPe SN 5| endronate and til udronate wherein

the solution: (a) has a pH of between 5 and 8; and (b) is free of organic
acid buffer and po)yethylen ol 10 and wherein the container consists
of at |east one co%ongﬁ?arfﬁ'hg#f%g‘f'ﬁ?'b and BAAdy| ass having at |east a
surface in contact (b t hs fréeoberyarit atid batfed frIPolyelfylensdjifopur f ace having
been pre-t1§eat ed so as to protect against the leaching of inpurities from

the glass Dby the solution. 15 2. A pharnmaceutical product according to any
one, of the pradatiengndhaicoptainsheorsists idiat dWphenderpbRedt AT RAAt €. 3.

A phar maceut ?r%ln &E\QQ H%&m& %%?éa%{ g%utrfgcealrlllyco%rt]aect (\)A}cithttng sg{u%gr?,daltnlgas%lo%lem
said surface having been pre-treated so as to protect against the leaching of
impurities from the glass by the solution.

15
2. A pharmaceutical product according to any one, of the preceding claims
wherein the diphosphonate is pamidronate.

3. A pharmaceutical product according to any one of the preceding claims
20 wherein the diphosphonate is zoledronate.

4. A pharmaceutical product according to any one of the preceding claims
wherein the pH of the solution is approximately 6.5.

25 5. A pharmaceutical product comprising a container containing a
diphosphonate in solution, wherein the solution:

(@) has a pH of approximately 6.5; and
(b) s free of organic acid buffer and polyethylene glycol
30 and wherein the container consists of at least one component manufactured
from glass having at least a surface in contact with the solution, at least one
said surface having been pre-treated so as to protect against the leaching of
impurities from the glass by the solution.



20 wherein the di phosphonate is zol edronate. 4. A pharmaceutical pr, oguc}\
according to any one of the preceding clains wherein the pH of thé MAR 2005
sol ution isyanp imately 6.5. 25 5. A pharnaceutical product conprising a
cont ai ner cont a)liﬁ?ng a di phosphonate in solution, wher B¥HAYHAIYY| uti on:

(a) has a pH of approximately 6.5; and (12 is free of organic acid buffer
and pol yethyl gne g i E%E[ L i ne i.sts of at |east
one conponent® nugrsc}?gpgédbtﬁ'? ? m g cgggcoﬁ]&gﬁg %gﬁﬁ &egséiﬁ@géut??’a‘géeﬁew
contact with tihesdidsytfagmhasheandsetreated by aanethediwhish eotmprisesy been
pre-treated so as to protect against the leaching of inpurities fromthe
glass by the solutign. 1 8 MAR 2005 WO 02/22136 PCT/ AU0O1/01171 12 6. A
phar maceuti cal profflct Wat¥idtha gaid sudage withea 4% siicenesolutiory 5 wherein the
sai d surfage has bggn pddible @ahREY th cém pdyhi ch conprises: (a) washing
the said surface wth 1 %silicone solutidn; 5 (b) double draining the
conponent ; and (c) Peathedng ke compopaRtAt 330 deareesifof BBenintitss. 30 ni nutes. 7.
A pharnmaceutical product according to any one 'of clains 1 to 5 wherein
the said surface has been pre-treated by application of a SiQ2 barrier by
a 10 plasma deposfiRNBAMAcetical progyict ﬁ\c“iﬁ’ﬁﬂ'ﬁg&c@lﬁ?r@quiﬁimaddo Savbereiti ng -t o
any one of cl ghersaitl §WfabeVWiRr Bddh pleltfoatd ' 'd'BtE)gH' ed from
gl ass havi,ﬂag an al um ni um oxi de ?:ontentoag? aﬁggﬂgﬂ@ﬁgﬁ al‘sg% ) @&CW*‘

phar maceutc alP3STRARAOSEIBRRISESHg a contai ner containing a di phosphonat e
in solution, wherein the solution: (a) has a pH of between 5 and 8; and 20

(b) is free of; organic acid buffer and pol yethyl ene glycol and wherein the
cont ai ner consrt st sﬁcﬂhaﬂ?aqeé’ﬁgéi pB?fg'cEB?FBEﬂ%P FvrRneRfclaing 1 to 7omherein

non- gl ass mat ¢hé glass Zompdnerk ip MAdrTaRbY Fdbn ?l’a@@“ﬂﬁ@in@%%l%ﬂﬁmﬁ Axfledl M 9
wherein the sal eﬁ oqﬁnt bS manuf actured froma material selected from
the group consTs k ‘gqg%ﬁ ﬁ%Py"et hyl ene, pol ypropyl ene and

pol ynet hyl1ent ene.

9. A pharmaceutical product comprising a container containing a
diphosphonate in solution, wherein the solution:

(@) has a pH of between 5 and 8; and
20 (b) s free of organic acid buffer and polyethylene glycol

and wherein the container consists of at least one component manufactured
from a non-glass material.

25 10. A pharmaceutical product according to claim 9 wherein the said
component is manufactured from a material selected from the group consisting
of polyethylene, polypropylene and polymethylpentene.

11. A pharmaceutical product according to eithier claim 9 or 10 wherein the
30 pH is approximately 6.5.

12. A pharmaceutical product according to any one of the preceding claims
wherein the container further comprises an elastomeric stopper.



11. A pharmaceutical product according to either claim9 or 10 wherein the
30 pHis approximately 6.5. 12. A pharnmaceutical product accordi ng1 tﬂoMRyZﬁ[]ﬁ
one of the %%9&915&“9 cI ainms wherein the container further conprises

el astoneric stopper. 1 8 MAR 2005 WD 02/ 22136 PCT/ AUo1/ 8FW#¥01041 13, A

st abl e pharmaceutical product according18o claim 12 wherein the stopper

has & contact 13ur f ACSalb BrdrabAMAChrolllE 3oL Yo Wl 2 IErGR R ne!

and wherein the contact surtace o opp 8d with
a fluorinat e§topesi has g cpntactaswfa&mablqohmmm sofutiop vdthirctheacomtzinérng t o

cl ai m 13 wher ghg Wl’fé?emfthHQ:rothf E&hfa[ BSd'th %Ia%?drﬁeﬁrfce&oéﬂ g% cﬁgﬁegrv?lﬂpa

tetrafl uoroethyl ene polyner, trifluoroc Ioroe yl en
tetrafluoroetﬂé?r ‘ﬁ@%ﬁﬁluoropropylene copol yrer, quorOV|nyI|dene
pol yner, vgnylidene quorlde pol yner, vinyl fluoride 10 polynmer,
tetrafluoroetaxlene eth | ene copol ymer, ethyl ene-tetrafl uoroethyl ene
copol yner per A ﬁ@ib Pk@fmﬁcg'éiloyhpfoduqeacw@ngmo eclgimar Jrevhensincthie

product accor didhaley bahmel delsBsA<han' 18 ord P BHGRLTENG. hayRet.cc! o

fromthe gr oug_fft et rafl uor oet hyl ene uoro ene

pol yner, tetr jugtacatoreayindens. he%’&h/m?br opfﬁ?fﬁW@ﬂ@hyléﬂﬁyb@wBompmm;elnedene

fluoride pol yaﬁpﬁolymemmhofdeQHdeﬂé Mmlnylﬁgﬁ’e flﬂorlde polymer, v nyI fluoride
16. ar maceut T cal cade

tetrafl uor eth ene- ee@ ¥I ene cog ﬁ'
accor di ng m&ﬁe pflyqraethylepeag Mbnm%pﬁymezoemwenentetraﬂu@rogtbwweon

further corrprcsﬁcﬂym&nahdﬁérﬂudr?:alk&wrimceut|cal product according to-any
one of the preceding clains wherein the solution further conprises sodium

hydr oxi de. 25 18. A pharnaceutical product according to any one of the
preceding cl anés Avstalsle npHan@acauitivali Pradiictr 4deeiding 6 clahfi S14 NherdiRthe aci d.

19. A nethod al duct t he st f
30 (a) " pr epar HYTREEEEN < BoReBReR e e alosp Ep‘iqqﬂﬁ%%ﬁh@%poméaﬁnéps ’

sodi um hydbox iriflaomehlotoetiyléne t hﬁol?hh%ﬂenSteﬁaﬂﬁd?oétmlé‘rhélhékaﬂﬁ%ﬁméyl%%Ut |-on,
(c) adjusti ngf‘é%‘ﬁ)QﬁH of . tg sec nd, .sol uti on to, between 5 and 8; "and (d)

transferring nd/ "y, %ﬂel ) qug a &li n¥iny!  fluoride polymer and
tetrafluoroethylene-ethylene copolymer.

16. A pharmaceutical product according to any one of the preceding claims
20  wherein the solution further comprises mannitol.

17. A pharmaceutical product according to any one of the preceding claims
wherein the solution further comprises sodium hydroxide.

25 18. A pharmaceutical product according to any one of the preceding claims
wherein the solution further comprises phosphoric acid.

19. A method of preparing a pharmaceutical product comprising the steps of:

30 (a)  preparing a suspension of pamodronic acid in water;
(b) adding sodium hydroxide solution to the suspension to obtain a
second solution;
(c)  adjusting the pH of the second solution to between 5 and 8; and
(d) transferring the second solution to a container.



.1 8 MAR 2005 WO 02/22136 PCT/AU01/01171 14 20. A nmethod of preparing a
pharmaceutical product according to claim19 wherein the anount xfﬂc% gmlj
hydr oxi de a@%ﬁﬂ/z%l%the slurry is ina 2:1 nolar ratio to/pam)(;r70 It e
5 21. A nethod of preparing a pharnaceutical product acCSFAIHEIYS eit her
claim19 or 20, wherein the pH of the sdkution is adjusted to between 6.3
and 6.7. 10 22. A nethod of preparing a pharmaceutical product according

to any one of _ clains 19 to 21, wherein mannitol is added -to the

sol ution. 23. 28 nefrBethed oppemparing g rbapnagevtical prodist agsarding tto atau'mrmhng_ to

any one of Cl , | ' ' LS , oric

aciyd. 15 24. Xm[?e@?u%% gﬁogﬁeﬁ\ggﬁﬁgi gy&pg ar%dee@ttl%gg?%g)t&&dgﬁ ngcgglfoyrng to

any one of clalige paodpnicacidherein the pH is adjusted using sodi um

hydr oxi de. §25. A pharmaceutical product according to any one of clains 1
a nmethod according to any one of clainms 19 to 24.

to 18, 20 prepared b : . _ ¢
26. A phar rrgcggt i c’gl m%’iheelﬂft PrepdingantRharmgcesdical cyedudieatchising to witbér
reference to amjmageordo, mr@%m@+ﬁ%f the $lftion3® agjﬁsﬁ:-é t%h@&nﬁé.?%ngfgaggg

phar maceut i cal6 pr oduct substantially as describe erein wt
to any one of “t'he exanpl es.

10 22, A method of preparing a pharmaceutical product according to any one of
claims 19 to 21, wherein mannitol is added-to the solution.

23. A method of preparing a pharmaceutical product according to any one of
claims 19 to 22, wherein the pH is adjusted using phosphoric acid.

156
24. A method of preparing a pharmaceutical product according to any one of
claims 19 to 23, wherein the pH is adjusted using sodium hydroxide.

25. A pharmaceufical product according to any one of claims 1 to 18,
20 prepared by a method according to any one of claims 19 to 24.

26. A pharmaceutical product substantially as described herein with
reference to any one of the examples 2 to 5.

25 27. A method of preparing pharmaceutical product substantially as described
herein with reference to any one of the examples.





