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sol ution of diphosphonate can? ﬁ@ g Big E& di phosphonic acid or
one of its salts. A convenien I SEHeR géﬂﬁlb tering these active
agents is by intravenous infusion of prepared solutions into the

bl oodstream o | e treated. One di phosphonic acid, pam dronic
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the solutions showng turbidity and | oss of active product over tine. 25
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phar maceut i cal/grigld h [ eard | nat e
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of turbidilPy &eaiment of hyrejeelgaemig| angi ini medieation dhethectwateeabof disgasss

di phosphonat egugf a8 odleolorodie dnld tu iga t hdiky of
di phosphonat e gol uti onsr‘?rr? gl asst iﬁ\gk'ag%@g%?e@ éb;bﬁphgéﬁgﬁgt{ont H‘!aé)é%"'%t I on,
and that the P89@ wilk beyprssant s jariprsased i ganerali celiest diphosphanate,11 8
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ener al | r ef er abl 0. mnimse the nunber of additiona 5 constituents
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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.



Summary of the Invention Surprisingly, the inventors have found that it is
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di phosphonates of relatively neutral pH 2alues do exhibit satisfactory
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i nvention gro conprising a container
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sol ution. According to a further aspect, fhe present invention provides a
phar maceut'PcaldiP 8}6‘1!'@?3 BIuians Sush as, @cnﬁrtaau}?érp%ﬁ&oaam wiich ate melkgronat e
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consi sts of atsatisfastbrytsbilty proided appRpHate Cbhtakers 4re@8ed! ass having at
| east a surface in contact with the solution, at |east one 5 said surface

havi ng been pre-treated so as to protect against the | eaching of
15  This invention provides a stable and preprepared injectable solution of

diphosphonate ready to be diluted by a practitioner administering the product to
the patient. This enables the product to be provided in a consistent quality and
avoids the need for the practitioner to reconstitute the active agent at the time of

administration.

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 apH 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:



inmpurities fromthe glass by the solution. According to a further aspect,

the present invention provides a pharmaceutical product corrprl SI ng & MAR 2005
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obtai n adequate | ong-term Stab e con al ne used
for the sol ut erﬁ?sﬁpmgﬁmﬁﬁy@e%ﬁpﬁprl ate containers for this product
i nclude anpoul es, vials, bottles, ready to use syringes and Shell 4 ass

Vials. 30 It is bjlevedthat the nci p cause of turbidity where gl ass
cont ai ners ha{\6corgig o gbgheraspeet. g’ﬁsﬁreﬁ@tt'ﬂv«?m"@hbﬂwﬁgs @wthafmaceutinal gl ass
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Were gl a s are used it is necessary to pre-treat the contact
surface of the gl@ys Wabl pMofJaBwedl 4 ahfs.met hod to protect against the
| eaching of (b)  is free of organic acid buffer and polyethylene glycol; and

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

16
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.



impurities fromthe glass by the solution. Preferably all potenti al
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solution i,g stored in a stoppered vial, the stopper provides a potenti al
25 source 18f cont ani nati on. Typi cal el astoneric stoppers are potentially a
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hi
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coated on the cg(%act surtface (being the surface of the stopper i ch

when pl aced i {7° lal is exposed to the contents of the vial) with a
fluorinated resin such as tetrafl uoroethyl ene polyner, WO 02/22136 .1 8

MAR 2005 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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t her apeut { tal #i§trauted by West Fharmaceyticals Servicenici ds of the above

di phosphonates are:- pam dronic acid [(3-am no-1- hydroxypropylidene)

di phosphonic acid]l, zoledronic acid [(1)-hydroxy-2-(1 H
impdazgl -1-yl ?8‘?*?1{??{%% a%Y'B'ﬁo@ﬁ}ﬁgﬁicen%P fropharyosuitable other anaterials

[ di chl or oret hipl eadditih sEBOSHES)I Csifi dhs hyeEHne, ag)
[(1-hydr oxyet iyl L dope) dighgés honi ¢ a id\lifd5r§||yendrgdr?ﬁgr°£¥leé’e and
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[ [ ((p- chl 5 o- Pémdth@l rpsinias)mariufecterae by Wezh PRaHRBEGARI SHrvicéespect i vel y. This
invention is particularly applicable to pam dronate and zol endronate. 30
It is preferred to have a product within the biological pHrange i.e. of

bet ween abouThi§ invedtich is gerfetslycapplitubld RCaIf@RASspHonaBS € EpedificARY His €
reactions reliﬁ%lhggsst O 1ates dlﬁ or .gl kallﬁl ne _Sé) utions, Surprisingly it has
been found th 1 SHUONS o PLicRAGHIropale: 1ROTRATERRIEe PHiRAUPNAR.  oidiopates - 8. A
pH | evel of aglpndmnatat @id tibdionate. 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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type WO 02/22136 PCT/ AU01/01171 6 irritations and other unwanted si (h
yp £18 MAR 2005

effects. p above about 8 give rise to generally unacceptabl
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conpl etel y di BBesphetc asid ispreiastednGuitabie gikalisincludetsodiphohydroxads.d and i f
necessary sodi um hydroxi de solution. Preferably the preparation of the 20

solutions is carried out under nitrogen. Qther' diphosphonate sol utions
can be pi@pafethe peraemsidipgin tearhwid appregiatep bthel standar@composerits rsuch
pam dronate sgé W,b8MN alcbRol@ dHdX! a%.m[' tdrBhEY belle t. equired
anount of Water tgr alcnj %ct%ng?]h%ugmidgn ﬁé#\ bug%l)beed%\%h?%d Hﬁﬁpégen gas
for at |east $ojulign,ge eequiredhMagnitnl isthe praferrddisigar alcahmlanount to give a 2:1
nolar ratio to pamdronic acid 30 is then added with stirring to dissol ve
and the solution cooled to | ess than 30C. A different closed m xi ng vessel
is flushed w PAMidrenale csrlvfionst e areferablyt preparedi hyit slewly Apddingi sadiusy 70%
of the VAi®r hedrotid 86kt td & sASSKHRichDbflami id il WAtEOinVE 5 S8holap " OUGh a
port and the mﬁ_{d ng bubbled with ni t.roggr%ﬁflcgrls)ﬁi?.%?ldalﬁqétglglﬂlﬁééélolbg%
02/ 22136 PCT/ atie of ggqu;np hydroxide to pamidronic acid, adding mannitol if desired, mixing

by stirring until both pamidronic acid and mannitol (if appropriate) are

completely dissolved and adjusting the pH with phosphoric acid and if

necessary sodium hydroxide solution. Preferably the preparation of the

20 solutions is carried out under nitrogen. Other diphosphonate solutions can be

prepared in analogous fashion.
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



7 least 15 mnutes. Pamdronic acid is then added to the m xi ng vessel

wth stirring and mxed for 5 mnutes giving a suspension. The ;of!aungB 2005
hydr oxi de @8'0%4195” is then added over a 5 mnute peri o%%toh/ 1st7|r i'n (o)
give a clear solution. Mannitol is then added to the ST AT t h

stirring for at least 5 5 mnutes until #issolved. The pHis then checked

d adj usted f et ween, 6.3 and
5.7 by add t1 eshf® TAEReR,  pARGHRT a0 G theh BRESFITH ol VERH W, 071,
g/ L (cal cul at 8lifriag andtraixed forch mintitese yivinga stispessios.s dihg saditih higdviomiie

hyd i de, whj ; | I C. The vol une
2 st et tort REBADadd bIHPE Pt o paficd S, Sipind B o, AR e
sol uti on cool seuiieh. bdannitehis. theneaddedite théeolutior otithc ktirdng et aidjeast &d i f

necessary §o - fesdd6- t; ' ' .

sodi um hyd? oxmmﬁeugﬁd@%s ngbe‘ghsea y}é‘@g%ﬁeg?%?ﬁ@@%?ﬂr?&teﬁﬁg%e% Iog\lt he
product sol ut beiwegasS canth s eeferabiyh detweano §idh gndp&iTi 8y oadditione iof '.20531rrgq\l
manni tol 47.0 ; ' ' ; -6 .

o um hydr oxP Heraerc 8GH dPHB/ e alfrckifiaefilaot LS oA Bl bt BAR 1 oy
25 The for nul 8iz@darsbif neressaiad ON; sadien hydrexide whilst kegpingnthedempembure

alum nium Typg HRBSany i ' Y ' =l osed by
a 20 mm $10- Fﬁt%\lle,en D7§7?ﬁ16, %B? 4?9%%T§c? s(% E‘g%&r Yésﬂg%mg?%tht

Phar maceuf® cal\atetcioy ilgjeationTangd ther sajulinRscaciad ta-belowediC SThQaDkUiSetﬂlenve(rj a
24 th ' ' ' ; L, e ta a5 1 | mdity
CRE) 600 " Tab| onetNed? aRe) Afusteld 1°heediBal Mo RbGief 0.8 F1g 7% it 1.0

phosphoric acid or 1.0N sodium hydroxide if and as necessary.

Example 2:
15
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 gsto1.0mL

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:



Initial (0O 6 nonthsl1l2 nont hs18 nont hs24nont hs nont hs) Appear anceNNNNN

Pot ency98. 7999. 9999. 8%400. 1999. 1 pH6. 46. 26. 36.46.5 Metal ions O. Gﬁlé%zmﬁ 05
-silicon p -09?41% um ppnD. 090. 050. 07 -al um ni um ppnD. 050. 120. 11 %a?ﬂ
col our | essp@hl 0] free fromvisible particles. 5 ExahpVal®o7h (hijs
exanpl e the product sol utron was corrpos@l of the foI I owr ng: pam dronic

acid 7.58 ny Samay o€ RE—0-q

6.3-6.7 using 1. N sodr um hy?'g Je or I" hs @BH 51 J8JHorihs s éF"‘OP@lS
Injectlon qs : .r i’ ¥ -n NS, frllgdlnfn 10 d
siliconi sed, Z‘X%[Y)B nium Tyda, I gI as | aI Sy plie SaD. Mach
vial was encl 25 y a 20 mm 6’ F45 % -1998% 40, gr/'bTec(\g1

st opper suppl V\ést Phar n&Ceut i caI s8%ervice83 20 Tab 2 sho t he

test results over a 24 nont h period whil.e bei ng stored inhverted
at 25C, rel at@ﬁ%&j’%gi’ty (RH)6 % Table 2: Ini Eggl (0'6 rmnthsg?og_,

nont hs18 nont S nont Appear anceNNN

Pot ency100. 2%“ BP0 Shdh 12 0.11

N — Clear colourless solution, free from visible particles.

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




pH6. 46. 36. 46. 36.5 Metal ions 0.66.212.9 -silicon ppm -cal ci um
ppn<0. 040. 10.24 1 8 MAR 2005 WO 02/22136 PCT/ AU01/01171 9 - al uni nifufn MMRN2005
0.06 0.25 O z. Clear colourless solution, free fromyvisible particles.
Exanpl e 4: gﬁﬁ'ﬁ/%tl i s exanple the product sol ution was cBAHALEAIG t he
following: pamidronic acid 2.53 ng nan@tol 47.0 ng sodi um hydroxi de

O T

phosphoric act e : Ot W HVR TRV =Y
was filled into 10 nL siliconised, |ow alum nium Type I 15 glass vials,
suppl i ed by SOD-Cleacboloidss\salitien fleedoeh Vigible pafticess  S10- F451, D777-1,

B2- 40, Fl uroTE?émplesappper suppl i ed by West Pharnmaceuticals Services. 20
Tabl e 3 shows test results neasured over a 21 nonth period while being
stored inverted at 25C, relative humdity (RH 60% Table 3: Initial (0 6

Pt ency 103 6od DS ERREE Do AbodtE SR o BT BY O et a1 on

pamidronic acid 2.53 mg
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:



0.310.20.47 - - -silicon ppm -cal ci um ppn0D. 06<0. 04<0. 04 - -

--alum niunD. 17<0. 04<0.04 - - ppm 25 N - Cear col ourless soluti oﬁn,a fMARe 2005
from vi si bl Lcles. Exanple 5. In this exanple the_product sol ution
as corrposegloob?ﬁtlh(g fol lowing: 1 8 MAR 2005 WD 05/ 22136 PEAVREHIT 01171 10
5 panmidronic acid 7.58 ng mannitol 37.30nmy sodi um hydroxide 2.58 ng pH
qs to 6.3-6. 7 pandidienit a6l sodi umpggipgxi de or 1. ON phosphoric acid. Water
For Injection gs to 1.0 nL The fornmulated solution was filled, into 10 niL
siliconised, MAMEPluN nium Typet5mgl ass vials, supplied by SGD. Each
vial was encl @ggiqnth?o,g& mm 8@5@4@1, 10 D777-1, 82-40, FluroTecO

st opper supplied by West Pharnmaceuticals Services. Table 4 shows the test
resul ts nmeasuPEd over a 21 nont HS3REBIHE7 Weingd B sodium dydiosideiond N ed at
25C, relatgve humdity (RH) 60%phbsphtielagigd: Initial (0 6 monthsl2 nonths
18 nmont hs 21 thé I’ID,nt hs) AppearanceNNN N N Pot ency98. 9999. 29400. 0% 99. 1
99. 4 pH . 6. 56 VWajeErq lgeglian \pt alasite A mL

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.



0.290.30.65 - - -silicon ppm-cal ci um ppn0. 180. 100. 13 - - -al um nium
ppnD. 12<0. 040.07 - - N - Clear colourless solution, free fromvisi plge MAR 5005

particles. of the exanples 2 to 5 above, the so i S prepare
b a3l Syl

by the process set out in Exanple 1. 25 It is under t various
nmodi fications, alternatives and/or additllons nmay be made to the product
specifically dgagmgbed herein without departing from the spirit and
anbit of the invention. Throughout the description and clainms of this
specification the word "conprise” and variations of that word such as

" [ " and "c afrhakbyuticd] € [ t : . addi tives,
components. |t eao o ramagiieds pifiuct SRANAIR & SHTANEE St ot oT
CLAIMB: 1. A H@%ﬁﬂw@!‘? da| SN SRid: slighosehangtey sedasted feom ctbat gravipng a

di phosphonat e consistiigubi pamRRorhts]i AIUTEHHME) AEHodrEHRE ! Sﬁhr&ﬁegéf‘ &|B§%|%Q€ép 5

consi sting of idronate, zoledronate, chlodronate, etidronate,

al endr onat e gﬁaqum?%wa?@"\ﬁﬁﬁﬁﬁlwpﬁzhe sol ution: (a) has a pH of between
5 and 8; and (b) is free of organic acid buffer and pol yethyl ene glycol 10
and wherein the container cqnsjsts of at |east one conponent manufactured
from gl ass havi ng I 2‘3&3 Fﬁ'i]g BN PAEBAMCt with the sol ution, at

l east one said sufh)acds frey bnerghsie Beil baffér HatdetYiehs diykoPr Ot ect agai nst
the | eachimg of inpurities fromthe glass by the solution. 15 2. A

phar maceutcal product according to any one, of the preceding clains
wherein the diapdoehEheinahe coatafrenicdnsistato? 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.

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.



3. A pharmaceutical product according to any one of the preceding 3I &uulgx
20 wherein the di phosphonate is zol edronate. 4. A pharmaceutical prlo R 2005
accordi ng t QoN190€ of the preceding clains wherein the gH of the
solution is approxi mately 6.5. 25 5. A pharnaceutical pFOH3EY %% hprising a
contai ner containing a diphosphonate i Mol ution, wherein the sol ution:
(a) has a pH & apparghg 3 ] i i ¢ acid, buffer
and pol yet hyl egg %I y@(ﬁrﬂg%ﬁgﬁ%&vlﬁdeurcg?gcoﬁﬁég Eozﬁ'ﬁ)éﬁﬁee&f%%ﬁgﬁgps% Yresin | east
one conponent RARAHH LGRS heenrprertraated e methed whishsbmarisast f ace i n
contact with the solution, at |east one said surface having been
pre-treated so as kag protect against the |eaching of inpurities fromthe
gl ass by the sol ut (¥n. Washingthe saigsutigsepwitipa 1 %csilfeome a0lotior91171 12 6. A
phar maceut iscal progyct @b dhatqgt . claims 1 to 5 wherein the
sai d surface has Wgn pre-_treaitﬁggtgslegm?r@t%ﬁg%whi ch conprises: (a) washing
the said surface h depting the sommerenist 310 degreesfor 89 mioutss.e dr ai ni ng t he
conponent; and (c) heating the conponent at 310 degrees for 30 m nutes. 7.
A phar maceuti cal péo uct according to any one 'of clains 1 to 5 wherein
the said surfdce had Qﬁﬂc%ﬁ'éa'tw fcaeidingya anyanemef aigima 130 Gowhereini er by
a 10 plasna depeaidt sufaceriReebson &e-t&aﬁ%@b?%ﬁﬁﬁa‘ti&ﬁ'of%rQW%arﬁ&F%g' ng to

ac

any one of,.clains 1 to 7 wherein the glass conponent 1S nu red from
gl ass haviilg &’rl?smqﬂﬁpr?is&'m‘&&c&%s' content of less than 5% 15 9. A

pharmaceuti cal product conprising a container containing a -di phosphonate
in solution, erej nt he sol.ution: g% has a pH of between 5 and 8; and 20
(b) is free of" or gamn@maRsestion|preductaceopding, tor any anecof giajma il taddvhereinei n t he
cont ai ner conshes glassfcoripohestsit matfaRire® MR B WhARY WnCsluminium oxide

content of less than 5%.

15
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.



froma non-glass material. 25 10. A pharmaceutical product according to
claim9 wherein the said conponent is manufactured froma materia) § MAR 2005
selected fr roup consisting of polyethylene, pol opyl ene and :
pol yrret hyl pg‘;rzlgt té@gmgll A phar maceutical product accor di Hé’P B‘%’Wher claim

9 or 10 wherein the 30 pHis approximti@ly 6.5. 12. A pharnaceuti cal
product according AOstah £ d | i he

cont ai ner further conp ”)ésgfgb‘?rg% eLfﬂgat gkﬂﬁ&céé&t‘é{)o‘?@tmla%”%&,%

02/ 22136 PCT/ Ampﬁohasm contact] gurface ablebloccoptast thecsalitioo avithpr Mthor di ng

to claim 12 waagaiHbréiiahe oRfHREE it ! pract the
solution within the container u \/\hﬂrtg?n%qtﬁ&m%%n{ta rg}gr?%%g Vg Bhe

el astoneric stﬂBﬂH@teq ®stoat ed wi t h a fluorinated resin. 5 14. A stable

phar maceut gcal product according to claim 13 wherein the fluorinated

resin is selected fromthe group tetrafluoroethylene polyner,

trifluorochl orfet hf¥ &tRble,Bharmaceuticat peqdugfoammw 40 ccldimx 43 Iwhnrelprthpyl ene

copol yner, fl ﬂadsméltéwlrésiﬁn@. BOLYEE' froM mél ' ﬁcﬁ{be tdth dﬂ%:‘oﬁﬁwlgﬂleyﬂaf/me}” nyl

fluoride 10 tetrafl uoroet hyl ene-

et hyl ene-t et rﬁ'ffm%’tcb@f‘?ﬂﬂi‘m c BpMeRer te&ﬁ&'%@thyleﬂﬁ-bﬁaﬂm@pmﬂylamer 15.
A stabl e phar gogetyhérs BuolRvRgitshe FoRM] iflylidens 'ﬂaériae% inpl ﬁdb‘?lde

fl uori nat ﬁ res nis hecte fromthe group tetraf oroefh
15 trifl ug ocHP MeE+ m?qa y p@-pthylene copolymer, ethylene—tetrafluoroethylene

tetraf | uor oet bypaiymernanabbimasoakeRypsifer, copol yrer, vinylidene fluoride
polymer, vinyl fluoride polyner, and tetrafluoroethyl ene-ethyl ene

copol ymer. 16. A pharmaceutical product according to any one of the

precedi ng cl aiés R&tmermamh&wtueﬂlptbum édébfd'}fg t¢ QEh fPWHERR el - 17.
A pharnaceuti uct. accordi ng éo any one of the preceding clalns

wherein the s P?IM% fB3IR hisy Seigrted; tym %dﬂ[ﬁ\‘PhﬁiPﬂWreéthY@Be 1polymer,
phar maceutlb catrifipordhiotostindeariedi Nngolymenny REGfWTodthRems-RERALEDpFpHiehE

copolymer, vinylidene fluoride polymer, vinyl 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.



wherein the solution further conprises phosphoric acid. 19. A nethod of
preparing a pharnmaceutical product conprising the steps of 30 (a)A q“MAR 2005
preparing awsHspslsi on of panodronic acid in water; (b) addi ng}rlso [ ,
hydroxi de sol ution to the suspension to obtain a secondCYAPUWHYAR: (c)
adjusting the pH of the second solution14o between 5 and 8; and (d)
transferring the second solution to a container. .1 8 MAR 2005 WD 02/ 22136
PCT/ AUOl/Oll?é 14 20. A nethod of preparing a pharnmaceutical product
accordi ng to @Pai nf19ethosh&F eraparing azthetmaceutical guoduet Boehrdirg de clairdel® t o t he
sturry s 1n tdreln Y aioufiéfisdahuh ARFAMD Bided !l sirds if'a 4 B98arol

preparing a pharmaceuti cal product according to el clarm

wherei n the prRigrtoPIMOdMNIGa¢h i s adj usted to between 6.3 and 6.7. 10 22.
A nmet hod of preparing a pharnaceutical product according to any one of
claims 19 to éq[ wherein mannitol is added -to the solution. 23. A nethod
of preparing & phafnBebedifpreparisguapharpaseautic] Rrodugiyacearing to eitbems 19

to 22, wher ei @lzifieopst 205 whdiais RN BF B m%h%hﬁ:séeitd-be&%% 3nget hog

of preparing %Phar maceuti cal product according to any one 0 clarnms 1
to 23, wherein‘'the pH is adjusted using sodi um hydroxi de. 25. A

phar maceuti cal product according to any one of clains 1 to 18, 20

pr epar ed a,aet hpd cording to any one of clains 19 to 24. 26. A

phar IT&CEUBIEC aI25|Eor o‘gtﬂr&%ﬁ%‘ﬁﬁgﬂrﬁgﬂrlnglq waé@a%g'E?'i% chascordinga any ene @fr ence
to any one of claims ¢9 &1 athefeih annitdd T &ddedAo tRRIdMMAioR! Preparing

phar maceuti cal product substantially as described herein with reference

to any one of the exanpl es.
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 pharmaceutical 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.





