WD 2005/ 025551 PCT/ EP2004/ 010470 PHARMACEUTI CAL
PRODUCTS COWPRI SI NG BI SPHOSPI | ONATES This invention
wo edoanessst o phar maceuti cal products and procesSBEFEPING/010470
their production, in particular to pharmaceutica
products conprising bi sphosphonates and to processes
for producing such bisphosphonate products.
ABisong@ghorates are mﬁdel used to inhibit osteocl ast
da G BISPROSEHONATES
di seases which invol ve excessive or I nappropri ate bone
resorption. These pyrophosphate anal ogs not only
Theid irpventi treredatesuto iphateacefiticak progduets anépacedeefoe tlicr frotuction, in
t hey_al so vide patients wth c]inical benefit and
particularifg Phaseutse ppde) SYRBALIAG RigPResPRenEteHAnd 1@ Braseesee i producing
in vivo; the therapeutic efficacy of
sudnbm@ﬁ&%ﬁé@% ﬁ%?gg has been denonstrated in the
treatment of osteoporosis, osteopenia, Paget' s disease
of bone, tunour-induced Hégercalcen1a 4TI H)

Bﬁﬁh@ph@@é@ﬂwm%h@eﬁé@ hitesieqofng) a%w&ymwmmtﬁ of both benign
S (A B S R e o Rorpgio, s

pyrophdsplie@ aalodsrmobviliecduca ity sicairyncetod skdl@taFRlat@dventsdut they also
The Parthenon Publishing G oup, New York/London pp

provide pgtigggyvith cljgicalkengfl 1%@991@5%@#%@ d%@glg@ph@raﬁ@ argalpje to prevent
bone regogét%otnh% r ¢ \ qﬁé}%%e%ftlc E‘gﬁacg N%@igﬁﬂé p'yﬁﬂ e"g ha géenaﬁl Glodstated in the

on S ona

treatmeﬁﬂﬂfle%tcgplﬁom@ dsteapétia,iPaEdsniiscasd dBbonb; &bhﬁur—lﬂd@@é“d hyetdilcemia
di ol yval ent cations, especi al ] y cal ci um

(TTH) ansh mqueomf@n bengimetagiasas; (Bﬂ\@ﬁndmmlaple myghemns (MMd(for review see

fleisch P B9 HistOo R e B PR G Bofls PR Froh B
Laborat&gzl th IR PAentMmdS: hﬂfeﬂ*hrt*h@néxﬁi’ﬁﬂﬂhﬁ@ GrBup meﬁdﬁq&p 68-163).

product. Further 'such precipitates may | ead
bl ockage of bl ood vessels and thus could cause a

CRSARS BB AfheedP s bintse B O8 al o M SR, are

intravenlo@$ T3 QIMtions NH kSRS Wish kQ)lsllﬁlﬁﬁxaté‘s 3b18tioRY §RhRfsh 1nmn51cally stable,
hydrol ytic resistance cl ass ality is not possible

react Wlﬂ:l @eamijpcbiyvaé@itmmm, q:spes;lgll)asdmpmbm mmsmnt;alummlum boron,

mnally eat ilized, an
and silcgE RSP 19 B olBuS prostrf Rl el FifgloSHroiip aggpossible oss
of poterc§, R&HE! GHAiSH cal%ﬂ?@ble‘izt’c@d £l SMBLE: gcetuﬁgﬂgﬁ'é&i& ‘Further such
conditions of noist heat sterilizatio been
precipitsthomny idadto block&gewd bloed v@setyrndbhes dontd @asen t]:m)mbosw as serious

comphcgiful)l{:gf?lti;)%V ' p‘qu fg o ?n(%@%%?ttggagggghggﬁq,ﬁg (gnal(tea%‘qgo% ormulatlons
in standéséﬁﬁlﬁys Kial/ %Jveég‘f h?drogfﬁ { SR klas @fﬁgpﬁ'ﬁtot oss b%. i/}lso such

termstorage o utiron in rod

solutlon\m lglasls bﬁ)dﬂﬁc easmt Pe tebmamilphicistiHeyt s‘terilizeﬂ hmdsmhsm bb aseptically
in view of their high chem cal stabilityheat

filled, béqagﬁq ﬁLﬁPé higg obfatinns hresplstnied wndspihgeleyatedtemperature conditions of
moist héa@ E‘t@flﬁﬂﬁ o%ﬂhft) ?ﬁﬂ)&h%hoﬁ# Gkt Qtz@@tv?ﬁlgg éclc%]étggle fi g}?ﬁ‘erﬂgllal delivery,

€ curren essin

mgmﬁca&ﬁ aﬁi&btlhﬂs o€ tbris are lehhed @QUME B(Bmﬂﬁrcwlly\Waﬂzﬂﬂé £lgb&dntainers (Farm.
PCT/ EP2004/ 010470
Vestnik. Vol 54, p. 331 (2003)). Consequently, for short term storage of solution in glass products

it would be necessary to asepticaliy fill the solutions, although in view of their high chemical
stability heat sterilisation of bisphosphonate solutions is inherently possible. Such aseptic filling

does not comply with the currently accepted processing norms, as outlined in the document no.
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CPMP/ QAP/ 054/ 98 corr., "Decision trees for the

sel ection of sterilisation nmethods" issued by the
waEeospenl Agency for the Eval uati on of Medi ci NnBECT/EP2004/010470

Products (EVMEA). The same docunent also states that

"the use of an inappropriate heat-|abile packaging

material cannot be in itself the sole reason for

ti of epti c progessi ng".. Conseguent | ”»
e/ U@ ar DB 0 EPEF D7 THeCHAT QLT B Ml Fisdyfspyed by the
Europeaxpfkgc\—!ﬁ(sﬁgwﬂé EvhGtibPbMeficird@ Piddubit GRMEA)S TheSam¥Bddubhent also
do~not show m crobial growth pronoting properties when
states that Gthparse df aminappropriate beatxlahildpaskigisp motesiabcaopild vritsedthe sole

physi ol ogj cal | y accept,abl e pHs. The |yophilisates are
reason forgdePtgy (?%Jrﬂsﬂ’t’lct?éo‘ieﬁf’rl Fon solution with water for
oAb &fekh R bi3bh HERIUSTo? O MENiSn SBeYitally J26¥i@E®in the form
dﬁ@é@%ﬁybﬁéeﬁﬁgﬁ%ﬂgnd Zometa(r). In \?%;%Wg the | ow
of solid Iyophilisdtes, whivh dohmt phieycimérpbiabgrofdih peunotingtritoptirties when compared
and paql yval ent cations, even.the |ow | evels -
with unpsesREIOR HisPRasPhANHe selpiioTis A PRYYilogisp LE aaceDtpbie pffs. The Iyophilisates
C fHehtu¥ioRt 4BHutiat Br HfjectiBf ot BiePhlebBEsdichts shortl
v mad TR BT ML 3 A5 ek DAL s ol
before udd, €@l Brddid® and\Aemed®l. it viey afdhelomt scttebityif sikhrsplpdates formed
acid solutions. Recently it has_be r oposed .
with divggptamg povRIent fatipht et o Ao el e Ry Wt mpurities
iRAA BRGSAHE b, BERSdisthe81cRide 3R SR soluti 1d result
present 1 RGP by DR BB IO E R RS lptioppgovtd oo
in forma§i6h Uf swh:prédpitdsasvisenptilutihg betcsatrated bphosphorin dcidisplutions.
free of organic buffer and polyethylene glycol and
wherein the container is a glass container in which

‘ he surtace in c faRep id

o B dy ARG PR AR OBt HARE O LREP provide

pharmac%ﬁﬁkfﬁ‘l bhsiue! @agpriihgld@ntaditdr¢bhtaining a dipaogihonitdén solution, wherein
cont ai ner consists of at |east one cgnmpon

ent
the soluthem (#)des amdtofihetiiven e 8; gnd€R) isdice pT aiganig hufferapd polyethylene

| yet hyl ene.. pol ypr I . ) ent e
e RS B GRYsFO REMEALPg
solution &8s b&en¥ltredda o protedct adaest Rracking bf impuwities iffoins tha glass by the

Further this reference -does not give gui dance on_how
solutiontop Wheesin theecoptainga bensissst efisit deast ete commongie npgnyfaciyred from a non-

gss e b S RS POl SR R POGRR B e o
02/2213|B glggs ROtSROREPARNEIRInE0k 6 howswhEy o€ tHeqfrod ot iseslerilfed. Further this

term storage in containers conprising polyneric, .
referencerdbes natlgivevtviidance omhenw e keepdbe pblt vaduestablapvey stosagertiae if highly

w th the bhi sphosphonate sol ut.ion.and whj may be
potent Ik s IRIOSIROBT AT fi ByoLecepiie ROAE SmbUlsfd ngly ¢ he
present invention provides a ready-to-use
bi sphosphonat e pharmaceutical product conprising a
I¢ has wow beerciontdithat bigptwsphampkosbktmns nwydslfotnndated ifer long term

which at least .the internal.surface of. the container. .
storage BHABFAERSS COMBISAE PRl RERCFIATiok RiER Coipiaf dg ot chemically interact
i oSG BT 3o50h RSP oy A ORRRRY i

i nvention are advantageously sol ution products for
arenteral admnistration, which dg not. requife .
Recsasoehithe pisrens fnvgntl%mwﬁgg afedyripse pispiRSghonate pharmacentical

product 981%‘685‘1‘1@ AtdoNtainer containing a bisphosphonate solution, in which at least the

o

internal surface of the container comprises a plastic material and in which the container is heat

sterilisable.



Py

al so the product may be heat sterilised in situ in the
contai ner during production, preferably termnally
worRios23sent sterilised (e.g. by steamthus PCT/EP2004/010470
advant ageously obtaining a Sterility Assurance Level
of at least 10-6). Additionally, these ready-to-use
solutions do not require dilution prior to wuse. The
products of the invention nmay be adm ni stered orally,
transdermal ly, orby injection, e.g. subcutaneously,
THe 8wt of tRE prefint ANERGUSANS adMiticcBh @) 881886 ploificts for parenteral
products of the i hvention are a&%1n|stered %y
administratiohawisiolo ds noinfegsirereconhitutipned adyephdfsateperiar v aset Conveniently
conprise solutions which ,are read 0. Use, .in whic
#1s0 the PRGDCHI SRR RS S R CORpngr LB PO BrProterably
. . i ect et At ) S A
terminalfy b RO SR @F b R RIS AU B fihg HSIGHRy Assurance
Level ofa0leatt k3" Ad@Rtiedadly athbse rehdy-toasme solutionséo sat raquitendilution prior to
product is in the formof a unit dose ready to use
use. solution, i.e. contains sufficient bisphosphonate for
a single dose treatnment. Such unit dose ready to use
solution products for infusion typically have a vol une
The productetye fnvemticabany b2dmimistered aballyt, trafiderrhally, or by injection,
usual Iy from about 50 to _ about 250 nj, . preferabl ) )
e.g. subgytangousiparieriallywrapeaveneudyy Mogingsfeeblydhe pindpets of ﬁw igvention are
e ned gt 20ml, e.g. preferably about 2 m,
adnnnm%v%p#ﬁﬁp' %ﬁﬁggggﬁ#%date for liquid remaining in the
contai ner when the ready to use solution is infused to
a patient.). Such ready_ to use so] utions

, Epraeducseeliise nvantionyaspyife splytions whigh e 1sadete ysg, in which the
. ccept.abl yal ue \wth ‘ ; heen foungd . 11 .
oo R B eP ih FOHobl ASR on e PSS 8 it
and as sREHORE kdfeR&d toﬁsi‘%ﬁﬁt@&&%omﬂi@nﬁ) pr _GC! pitates of the
drug substance with cationic inpurities of the
exci pients used can be avoided. It further has been

opnd .t hat c ared to strongd.j. | C S
Galirin Oy RSP B out B i PP RR G R B papiqee
solutioni 1e. Tohtdindistifficidhe bispEdpREHIOfOR b inglsddst ttehintdnt. SA0RRhR Jose ready
nmore easily adjustnment of the desired pH-val ue and
to use sqlatieruproduesp farmafiusion fypi¢allyhawt a vakmeHn thedange Gomrabpie20 up to

ol e storage ti The f .the.sqlut.ion.j , .
wour S Se SRR bl s SR o cyperin s
vo ddiibly TRAGANEHLBR! 20niiDe.ENSrefetdbiPalldu® Mndlb Qi erfilHo
Vdume%.gg%p to about pHIst.BS, e.g. 3 WO 2005/°025551
accommieddie FR2IDPAd ebidifg abthetcoptain®r Fhon thelyeady tp Hs@s@utagen is infused to a
. about pH 7.2. Exanples of suitable organic bases
patient.} nc| ude the sodium or potassium salts of organic
acids as acetic acid, citric acid, lactic acid,
glutam c acid, tartaric acid, fumaric acid, naleic
Suxthdeadyrtonm¢ salutiaisddvimtageheslyarechroighs tca ploysnadogitallyndcaeptable pH
aci ds y be used, e.qg. histidine or_arginine. . .
value W@khhﬁ?ﬁ&wﬁ%ﬁb@ﬁ Houndy taat it ergaie s 6 e aan gmglexing propertie
. . o r. . . .
sigh o8 B3 BLHRNRENAN G, AR NSNRBRUARIRE B ccpions
used ca®be @voided. &Sunherthae bemsfesndvitiahcdoyeired oatmoag pangkinigbases as sodium

acids may be used. For, exanple, . . . .
hydroxide, a slight buffering system is formed in situ with the bisphosphonate itself which
enables more easily adjustment of the desired pH-value and ensures optimal stability of the pH
value over the whole storage time. The pH of the solution is preferably in the region from about

pH 4.5 up to about pH 8, more preferably in the range from about pH 5.5 up to about pH 7.5, e.g.
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the fornmulation may conprise a base, e.g. sodium
citrate, wth an acid, e.g. hydrochloric acid.

woe@beesbl y the base is a sodi um or potassi um BEI/EP2004/010470
When usi ng potassium salts, the physiol ogical
tolerability of such fornul ati ons however have to be
carefully assessed and it is recommended not to

st S SR AL SO 0L SIS A 0 LS AR
sodium %&@asﬁﬁﬁ{j%ltg Bf B8nie Akl b9 E&tl@%&da&&ib dcid 'l&ﬁic' atid, ﬁlutamlc acid,

mprise an isotonising agent. Preferabl’y ads f . _
tartaric deal tfmnﬁryc axfid, tnhedeis atidt onnalncsamdl Firthermongebdsioforab ofiemino acids

kg up taq abo rmre r ef er ahl
may be (it EOGHIES0 SHORRP B TP P DR SUEHES hiNes esogt
f
potassmﬂ’@@ﬂ»% I?h@@ %O%ngt%h‘&“éﬁ‘g% lﬁ?g(%?ﬂé glgﬂiﬁ%ﬂﬁgs of the
above bafey, @D kmxtuﬁﬁshﬁlﬂtd baseywlith d&Mmmmondmgmlmanajdqe wad.dics example,

and sugar alcohols includin d ucose, cto
the fornywiatien SEY CREIRRISE 8 Dascs 8c PR sitrafes Bt a0, aC% &% Pydsachloric acid
0 I
Preferabyg{hte %é&ulr% ﬁgh@u}n Jg bpo% f %ggf@ag%fl ‘g%% %lg%rhéligﬂg sﬁltg, thd Fhysiological
tolerabilily of suchtfbniilaiorisdnineneshary tabecdrefully assessed, érm'lri't 3 recommended
i sot oni sing agent, nore preferably. a@Pg ﬁlg
not to exgeedhgPhyyio 810? onceniFation of BotRSPIYR &t Rlpp gerupswhig ISFRRELX-
r use in the solution pre-concentrate are
41nﬂh*ﬁ§§3£%ﬂﬁg’l 2 propyl ene glycol, glycerol and
sorbitol, of which mannitol is parti cularly preferred.
It has been found in accordance with the pr esent
i nvention that the use of non-ionic isotonising

%‘%ﬁg&é‘j{ gﬁlé@p%oﬁut?oggﬁ? %gsro;@é’m?glc@n?}%g%égﬁoﬁmg% géﬁt'ﬂ@ferably

the tomcﬁﬁy" dfakdEMeon istdithe RREOfFaincooaidnY hoRh/Gg up to dbast MGﬂOsm/kg,
found, that wth reversed phase HPLC using an io

more prpfarably @@rg@h@ut(%OgnOsxeﬂ@amész pherrdof miAsoliar gerpout 300 mOsm/kg.

R N T

ethanol Q‘if&l%@&){tﬁﬂs afRSiPacidy Shigard A saeAGRMhbRLiheadiaE: (Ghﬁose fructose,
bi'sp ophonate and espeC|aIIy of potential by-and

mannosd,egmmtat isaachpnose) lastesecaghalnse rradliaspl spridied.csodiume ehloride, jsgdium

ble to b b tential.
s, B SR A SRRk Bolfe FRUBELE el hOU P hshlis o non
ionic is@ }‘)‘fﬂg‘é erdt) hxﬁ%r rSfeRibBPL&gat, 'éstéﬁ@ﬂ:)éhéll &@0%@5&2&5&1& preferred
04/010 70 to ‘use sol ution product's.

isotonisit@ragests faratse amthstse}utllos prﬂe@mssraraye arEoranniiel, d e QSPPD’I@HGI glycol,
sol ution. progu he vention a
glycerokagd sarhitoh of cho‘iﬂ t?i “?365{@ %‘g liably

guantified. This corresponds to 0.1%related to the
decl ared dose, which is the reporting limt, which has
It babbeendoimdemedcordarmedeth the presensligveniioh thab tlmrusatof ooradonic

isoonis\ ARG PSR RAEY PLREAPI RVt d BY 10 ROGEETiRR, capilary
electrop%ﬁlegfs 0y h1gl§ﬁéfﬁﬁ~ﬂ1ancé p@tﬁ& cMBﬁfJg%ﬁﬁg&HPﬂC‘} I'Iffhas been found, that

omat ogr I'C neasurenents toa t ent

with revegded Iibha@HlH)C using an degpaciebgenn(eg. Mtahbxylamnmium bydrogen sulfate)
reliably quantified.
and a complexation reagent (e.g. ethylendiamintetraacetic acid, EDTA) and the UV detection

mode a very low concentration of the bisphophonate and especially of potential by-and
degradation products can be reliably determined. It is highly desirable to be able to detect such

potential by-and degradation products at the low concentrations at which they are present in ready
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Thus in particular enbodi nents the invention includes

product as defined above, in which the isotonising
W@Q@@a023581 non-ionic: i) and in which the produPCT/EB2004/010470

anal ysable with,a [imt of quantitation for the

bi sphophonate and its by-and degradati on products of

at least 0.1%related to the decl ared dose,

oo AT SEHGAERE e By  af oe

of the pre&\aﬁﬁu%agmma&%c&m Eg/n ml\¥hh Be ?elﬁﬁmlﬁﬁﬁﬁé@%ls

. 0. ation of the
correspohdstmbv}malated tatie deblaxedx}psa,mhldegrthdmponmgﬂnnni uehish has to be
with a limt of quantifatjon of at ast 0.1 %rel ated
achieved ¥ aryid to SRIBPY B lalaegvéam&ﬁfer gvla@mgwi #HSet appl ying a
[ | f
R i e e B mal i Bl e P BRe oride, s used,
these intprferd wdth the oloniatighgphic measussnmits tomnteatemt thgt potential by- and
bi sphosphonat e sol ution in the formof a ready to use
degradatios} Rroglsts cangpihe 1§ 1?‘@}’&)13“"’5'53% unit dose of a
bi sphosphonate, an organic base, and c) a non-ionic
i sotoni sing agent in which at |east the internal
Biiis fiippartiodlart disboidmbits ey ineaiipn isehsdes ptodansgadefinkd above, in which
plastic material and in which the filled container is
the ISO'EOP@IFE%&P‘U)?H@MO@‘F ‘erilisable. Ready to use sol ution

PR B RuL RA RAPPB AR g e ppopnon

atn'aefs wwﬂld@gﬂaﬂitﬂﬁll pwdlwtmiu@l@st (1% relptedsb ke demfaued doge,
bgg pol yvi nyl chl ori de, poI yol ef i ne

rﬂbmlﬁhout apm%\aa@(mtmwm sieBi and( Seal ed Ai r

88%8 I%lﬁctétlpegg %éﬁ%e%‘)t ﬁr , ?svz{n?%a}ebrl]ee W%h g’ll'sgcﬁ gﬂﬁe R mato graphy
Wl Yl OfRTexativi S5t (eiEE@TA heyt aeu@hﬂmtaum 6f a8 bFRéphodkte and its

simlar infusion bags. S WO 2005/ 025551
iemdeegndatioueadecty with edimeisphedantitstion Ré atﬂp@ﬁﬂ Qelt”o eflatedhto the

e ass. a' havi ng a
‘ elctéﬁgipcg)ls%&r fagg'tn‘?%ﬁ?“ﬁﬁg?l%nfgr? |dr?§9%ra eFt§%1 y, however,
the container is nade of plastic material and does

not conprise a glass outer shell. Exanples of plastic
Teatsén a ﬁturshevmre&errraﬁm}nhmhm@édh& ingenia: pro‘pdq:g@glnarmneeuucal product

bonat ene
comprisfig o Tiagteh SPRHER T B RUNR O Ral5 B IRAE L he By OF Erragido use
Ydrdsgid M de copol yners, PVC, polyester (e.g. PET,
SOlutlona&{ I;ar;sd he Iike), Teflon, Nylon, acetal (Delrin),
apol ymalmydqsenf&bsphwmnat@t hyl vi nyl acet at e,
AN- copol yner, etc The plastic material used for
i t hé\nqréii’é Secit ai ner is preferably a transparent

&' asty] Lo BhiibRbnising agent

in which at least the internal surface of the container comprises a transparent plastic

material and in which the filled container is terminally heat sterilisable.

Ready to use solution products may be provided in infusion bags; for instance as
customarily used for infusion of other therapeutic infusion products, e.g. plastic infusion bags
made of polyvinyl chloride, polyolefine copolymers, a Cryovac® M312 foil (Sealed Air
Corporation), Baxter Intravia®, and B.Braun PAB (polypropylene with 10% of styrene ethylene —

butylenes styrene (SEBS) thermoplastic elastomer) or similar infusion bags.
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i.e. it is translucent and permts visual inspection
of the contents. Furthernore the plastic material used
WO 2008/0pdsast i ¢ which is capabl e of w t hstandi ngP¢IEEP2004/010470
sterilisation in the filled and unfilled state,
preferably noist heat sterilisation e.g. steam
sterilisation or superheated water showering
sterilisation, at a tenperature of at |east about 110C
to about 130C or higher, e.g. at a tenperature of at
Tlh%acéhtailn%}ﬁr the S;tﬁpd@ét of &k inyertibn maydfdprics h 8lasy container having a
preferred plastic nmaterials for the container are
transparént pistiainaat lisiyg.| Reefeedbly) howepa] threostamecis nasleDdipkastic G@aterial and
resin, thernoplastjc_olefin polyners of anorphous . .
does notgompREh §1ApRot by BT RITRSHE FAEr Ry hDsky byt nclude;
e [
polysulEpEEEHoRE pHRINRICT, SARERILIFE STDER): clislencingopyiene
copolymiefsy polgeldfings, pdralid-imide copdlamtiscP € Capalgestart(e.ccBERREN gnd the like),
vol ume from about 20 mi

| up to ut 500 , . e. abouyt
Teflon, NplomcetabAns prlomets esbhae: DOy airsincsiats, A opolymer etc
; 3 H ] , i ’ . . t . r .
mhe T AT SR P A P RARRER Ry B R,
i.e. it is fraiecht Mhpehinitd viud) Inspectibafthdcontentor e usual 'y from
about 0.05 up to about 0.2 ng bi sphosphonate/ m . For
this purpose the product may also be filled into
refil e i - 1 .
S 5 ARES YRR oo RO Db PR il e
sterilisat¥én i the FiBéd @1d oifillel etanm) prefstably nadisifhent gpeilisatose.gf steam
~_anorphous structure (e.g. as sold by Schott under the o
sterilisatiomefesupetheatsst Water shryyermgstesiisation; piy fPmpgisEe of af lpgst about 110°C
~ wvablabl e pl astjc .cont aj jAlg Li he Daideyo
wabonSHHCIPHEE, BRI EORAARE e IR LAFE, LK ohe Pt
tenperature according to ASTM D648 of 123 C, which
woul d narrow 6 WO 2005/ 025551 PCT/ EP2004/ 010470 down
Rardculabepretenied plasde maferials fonthe epplatngt ¥e drapgpagent gpelpolefinic

123,C. 1t h now bheen found 1osteridl |
polymed g RS P9 e B E ho uefrdran TSR Fiee (e
TOPASGmah@actuR@ bl Metorhp Mok psdfeadt fe Dafkgo TR iegitsandfsithligr cycloolefinic

contai ner nor to 1npaired container closure integrity.
polymer®r ef er abl y t he bi sphosphonates for use in the

i nvention are the nitrogen containing

bi sphosphonates, including those having side chains

‘N@déig% G BBt ARh Be BFOVIRY iR plaSEPGGIatcYoatel DBE1dI RUVIRY a
Sl

chai’'ns cont al ni ng ni trogen-contai ni ng
volume fietredtony @0 el uprto sbowsyPdanlak igyatoohi@ mi.ng aromatic
ni trogen-cont ai ni ng heterocycl es. Exanples of suitable
bi sphosphonates for use in the invention may include

‘ | Qfutidng ﬁﬁ?f‘b‘]&@oe‘%ﬁnﬁ BRAIGYEH iRBvbNeous injection of a
%@?%%?gﬁ%g sal t Thereot - 3- arrlinno-l - hydr oxypr op%oﬁlg-m, 1-
more concérphacsifbomi ecg. aditch ¢gmmttitioniic theahnpe, fraam gbout 0.01 to about 0.5, more

usually E;ép %%i;tg(aaégp, Ag)%)lﬁ Qgﬁéﬁg g%%gﬁé%/ﬁp@? gllél purpose the product may
also be ﬁil&?ﬁx@’ﬁr’eﬁﬁgle TS Biat e oYM ARGt heht sterilized, e.g. in syringes

made of Daikyo CZ resin or similar or of thermoplastic olefin polymers of amorphous structure

(e.g. as sold by Schott under the trade name Schott Top Pac or similar)

Commercially available plastic container materials like the Daikyo CZ resin further have a

thermal deformation temperature according to ASTM D648 of 123 °C, which would narrow

6



d*phosphoni c acid (al endronic acid), e.g. alendronate;
1- hydr oxy- et hi dene- bi sphosphoni ¢ acid, eeg.
we@rdodeisat e; PCT/EP2004/010470
1- hydr oxy- 3- (et hyl pent yl ami no) - pr opyl i dene- bi sphospho
nic acid, ibandronic acid, e.g. ibandronate;
6 am no- I-hydroxyhexane 1, 1- di phosphonic acid, e.g.
m no- hex o
down th% aecrpiphlps ¥qqhﬁa%1tﬁ§msﬁ%%5 o af st 1 83 YorTh Pasevy beenfoppd that
sdpltel ot 8500 fo 7308, ZehdQRrRert
Swnhzmﬁ- Qgﬁggéb%ﬁfﬁﬁgrégﬁ% % ethgne 1, 1 dlphosphonlc i
measurableidédformmationzafl tbﬂdsomameramr th impaired container closure integrity.
1- hydr oxy- 2- ( 3- pyri dyl ) et hane- 1, 1- di phosphoni ¢ aci d
(risedronic acid), e.g. risedronate, including
3Rd t
%@{"% fre %}’@hgépﬁlb%ﬂrﬁsf‘% b6 obnticndfo §%3ifR6den containing
blsphosﬂﬂﬁnéi@§£4ﬁcludlng ﬂm@é‘lhwmg)hém i whmht:bmtam—arﬁno groups or especially

- di phosphonic acid (tiludronic a% e.
those hayingsiflechging containing nitrogen-containing eterocycles most especially containing

aromatlcer_n&r’ogéngcl:&%ﬂ%l glgiego%gméé) N- mehyl ami no] - 1- hydr oxypr opan

1- hydr oxy- 3- (pyrrolldln 1- yl)propane |, 1- di phosphoni c
acid EB 1053 (Leo); 1-(

l‘amrrrd@smf?wmi@hl,%pl}crsnbw%ﬁﬁefoqusein éheﬁms%lﬁa nay igglpde the following

|
Compoun%g?{fo‘?%gng Btléaal\ Oc@e%ﬁ?%e %ﬁt tﬁosp én%nginé:clf d dtr%)%ypgg%aﬁe L1-
dlphospE&h@ ﬁeldﬁf@mdfén&lszﬁ;cl) égjpp&hﬂl)anafb-(h‘f’@)p%YN& dlmethylammo) 1-

(i mdazo L@grl di n- 3- I ) et hane- |, 1- di phosphoni c
hydroxyawipdne-&, lgdiphagpBRoe agide- g methyl-APD; 4—am1no—1-hydroxybutane—1 1-

d;phospﬂgfla?CIdzerilan Ié]I?iggFlé atgelaf%ﬂgr%%kt%ini:ﬁ (Zt?)%(g e{h‘féle?]grb?sg%l‘asphomc acid,

tidRinaRh ‘Pfh?hﬂﬁ 136(rh P lpléﬁylbﬂmﬁd}%rcbﬂyﬁﬂéﬁd-\ﬁﬁpm@ﬁmm@ gsd, dbandronic
o c1 conpound of ¥ F%rnﬁ%a 005/ 025551 1

acid, e.gP(ORhERRAEAH-omiay b hyfexEhexaned:1-dighesahome deidot &, amino-hexyl-BP; 3-
vmet S SR S5 Bl Bt PlgRlieid, PRy e
(=BM 131669?5521 1dﬁ§cﬁb§y D 2i8aol- 1vy1)eqﬁnba 108iphespabhiy a81dD6 i £dlédibic acid;

koxy, hal ogen, ydrox I, carboxyf an
-hydro:ayﬁZr(a Hyndybﬁbmerbhdiphps@mbgacgdﬁr@ ylcalmd); e.gtisedronate, including

oS A e R S R e

or NE-1084& 18 &h&?ﬁhl% §fletBhnd], MHEHREphondd Atid {tHfdhic amd), e. g

unsat u at ed ocar bon noi et cont aining from1
tiludrona®f BEN- (atphenylthkbeﬂsyl}iNh;ndnthHnndt- bhydrg)pyprmm Iyl- dlphosphomc acid;

L
ammoth%f%}[&rnggﬁ'{é t+BheH 1°&1pﬁ&gﬁ$ﬂﬁ¥ %1:1 Qﬁi 78€i1 e r@u#lﬁ%va rrSp-;benzoyl -3,4-

gl cal'l y'accepta Itst reo

\dlhydroCﬁH—pﬁlraEd)le@l Bﬂip}ﬂoﬂihefn@ rabtaldetlmalgh epthpaat Bs8 58l (Upgbn)y 1-hydroxy-2-
the 1 nvention_are
(imidazo[1, 2-a]pyr1dm— -yl)ethane-1,1-diphosphonic acid, e.g. YM 529; and 1,1-

dichloromethane-1,1-diphosphonic acid (clodronic acid), e.g. clodronate.

A particularly preferred bisphosphonate for use in the invention comprises 2 compound of

Formula I



2-(1- Met hyl i m dazol - 2-yl ) -1-. hydroxyet hane-1, 1- di phosp
honi ¢ aci d;
wQ@2qos/oBsaryl i m dazol - 2-yl ) - 1- hydr oxyet hane- 1, 1Pdi/pPzoepbin 0470

oni ¢ aci d;

2-(1-Met hyl i m dazol - 4-yl ) - 1- hydr oxyet hane- 1, 1- di phosph

onic acid; 1-

Am no- 2- (1- net hyl i mi dazol - 4-yl ) et hane- 1, 1- di phosphoni c

acid; 1- Am no-2-(1-benzypi m dazol -4-yl)ethane- | | |

- di phosphoni c acid; 2-(1- (Sﬁxllnrdazol 2-yl) et hane-

1, 1 -diphosphonic acid,

2-(1-Benzyl i m dazofys ﬁ_yL -1, 1- di phosphoni ¢ aci d;

2- (I m dazol -1-yl ) - ydroxyet ane- 1, 1- di phosphoni c

acid; 2-(Imdazol- | -yI)f(@Eﬁp 1, 1 -di phosphonic

aci d;

2- (4FL1 2,4-triazol-4-yl)- 9. hydr oxyet hane-1, 1- di phosph

onic acid; 2-(Thiazol-2-yl)ethane-1, 1- dlphosphonlc
whereinacj d: 2 (I ni dazol - 2-yl ) et hane- 1, 1- di phosphoni ¢ aci d:

SR ASREALIS ST ORI AR il il prdon 125

taiazale, 1 2.4- tnazole or benzimidazole radical, which is optionally substituted by alkyl
ailgqxéf, EF: Sggnl h{lndrg))ac1 carbéxyl a¥rla entlé1 gr%%p%pgionallgf suﬁﬁqgtgd %y alkyl or
e(rﬁs ﬁra@icqﬁtog xlﬁgﬁeaﬁ RARla1 dpi¥dnally sIERASY 6 HRYE nibrol afin®or

Snic aci
éimbaalk?ll; hyl i m dazol 4(5) yl)-1- hydroxyet hane- 1 1-di pho

sphoni ¢ aci d ar.macol ogl ca 85@& sal t
Ape derghiyhained PéPTéF‘? » FERlS §E>H oggoR Hlor
o?&’%ﬁkh A ! %&Bgﬁ %H{iébam no- 1-

r ox propy ene- i sphosphonat e , pent ahydr at e

X@@ﬂhﬁl@gﬂca’@m d[)tlcfmaﬂly ubistitmenlidayadlkdngly), ot an amino group optionally
%%droxyethane 1, ?hosp h;ﬁic acid (zol edronic acid)
mﬁﬁﬁﬁﬁﬁé@ﬂégréﬁﬁm E% e salts thereof. The

RIPLoALALLSH FyRigPalRgeco, [ oo | (e fovention
and the | thb@sPhhma@embld sflzahedodni ¢ acid) or a

phar macol ogi cal |y acceptabl e salt thereof
Partrcularly preferred ready to use products are in

ﬁgil}néq}ggﬁf ga.rg arﬂaﬁ% pre%err ﬂissp%o ]Ecg %f@s% 1{195@119 tﬂ&{r{?ﬁtlon ar

tica y accepta

ijﬂﬁ!\@&ﬁylh@iﬂhzdlfﬁﬁ?ﬂﬂﬂmbxyéthﬁlezpﬂ&lﬂpmp}icﬁnwﬁum dose
product” conprises an equivalent to 4nahor 5 ng of

.Mh%nadsmdmlécwlbmhadmy@rhanml balinhospionic aeid;

f.t d d {
ARGy TR R <L S onis i a1
$3h ot | hnk@ﬁﬁﬁmd%mwew)eerﬁhw lnﬂl'bﬁbsphﬁﬁlbta&dgerl ved
fronrgroups | &, and Ilb of the Periodi c Table

bfAmhtm-E{(brbenmélmldml-édﬂ)ﬁ@laa‘t -kArdiphosphenic geilt s, e. g.
D S AR RS B Ao oS o0, 2L2°
2-(1-Benzylimidazol-2-yl)ethane-1,1-diphosphonic acid;
2-(Imidazol-1-yl)-1-hydroxyethane-1,1-diphosphonic acid;
2-(Imidazol-1-yl)ethane-1,1-diphosphonic acid;
2-(4H-1,2,4-triazol-4-y1)-1-hydroxyethane-1,1-diphosphonic acid;
2-(Thiazol-2-yl)ethane-1,1-diphosphonic acid,;
2-(Imidazol-2-yl)ethane-1,1-diphosphonic acid;



Especially preferred pharmaceutically acceptable salts
are those where one, two, three or four, in

w@arosiozissar two or three, of the acidi c hydr oge@EERP{004/010470
t he bi sphosphonic acid are replaced by a
pharmaceutically acceptable cation, in particular
sodi um potassiumor ammonium in first instance

[ .9. WO / 55 EP2004/ 010470 A
2B B D Rar T COPRATY 8enc abl o sal s
2L(3-THRAYIRALRY 61ZRS)-Dlethaiél O dihospiRaf ackie acidic

hydr ogen and one pharnaceutically acceptable cation,
2d¢pebinadthylinisldzalrl-yl)-1 -hydotxyetbang- hd -diplesphonit acidcing
ALt [ honj i.d..deriyat.
e P gt s By AR P AR  oHPERe 1o ¥R ur e
andphm%%l:agl%i_eﬁmx&%gpm%ismtsr@ﬁa%ﬁcture (see e.g. EP-A-513760,

or exanple, 3-
am no- | - hydr oxypr opane- 1, 1- di phosphonic acid is

repared as. described e . g..ip US patent .3 962 432.as
Eiprele e RisehesBlriRe 4 1o i the AR d Al P Bogug A L
hydroxy@acbylidenkll, 8@phasthodats peiitakjdrate (pamidronic acid) and 2-(imidazol-1yl)-1-

2-(im | - 1-yl -l , 1-di ph honi id i
hydeosy e G e PR REL OB 1D SR REoLopay agpabl sals
thereof. See al so US patents 4,777,163 and 4, 687,767 and EP O
275 821 B. The invention also includes processes for
the production of the solution products of the
W AVAS Yi 1%9hvehti J ~1v1)-1-
T e o R R T AP B BRI P ol )1
hydroxyéthiﬁehﬁl-dgﬁﬁgpﬁorﬁdlﬁ:icﬂ Wobvdidritiadidgara asmacalsgicaacteptable salt
& ,the production of a pharnmaceutical product
thereof. conpri sing a contai ner containing a bi sphosphonat e
solution, in which a bisphosphonate solution is
provided within a container in which at |east the
I Nt emagicusdlly 6ol rdad¢ to @R Hredutesare iMpiit 868 férm and comprise
transparent plastic material and in which the
from 2 tg dAmg af@eledomiangifl aya phamsraisaliptesapiablesalt therend. Mest preferably
erm nal l,y hea teril.ised. TF t.he_contal ner,
the zoleqrFilh Pt et SPBR 6 srd MEne P AR D annyarous
zoledron$d &4d,|ih peFicuR¥ 8§ BeraiBhfter dERrbbd hefe Fxafipldsi sed e. g. by
saturated steam steanfair m xtures or superheated
wat er showering sterilisation, at a tenperature of at

e B BRGS0 18G5 ] e 8 s, oty mt
salts derR/e@ fﬁ%fr?%‘oﬁp@fa, A Pdtand 2b of tHedHeoditEabkd 6RGE E¥é@nents, including alkali
sterili1Zation tinme -depends on the D-val ue of test
metal salif@rge potassittand ebpecially sadidmsshlts;ladd blso @immeorsum seltis with ammonia
an overall SAL of at |east 10"6, preferably of at
or organicedfes 0- 12 i s obtai ned. The effective sterilization
time (dwell time) may be from about 15 minutes up to
about 3 hours, conveniently fromabout 15 mnutes to
Espedially?priefemed pherngpceyticafly nadeptableizalis ar8@hoserwhere one, two, three or
~ Advant ageous|y the heat, .sterilisatian_ is term nal
four, in pretigulastao; qrithge, oithe Ao hygrggensiod 9 PiaHoRBPThRG aregeplaced by
a r ‘ t] . .
o pham SRS UL, BfpeBlould RIS pORs fim S8 Bpmoniym, in first
instanceWbdinmt he bi sphosphonate sol ution and preferably after
closure of the container, e.g. with a suitable cap,
st opper or other



cl osure. Conveniently standard production equi prment

for processing of glass vials may be used. 10 WO
wWQo@5/0235651 PCT/ EP2004/ 010470 Sui t abl e rubberPCT/B8pwe+4/610470

are those which show only negligible | eaching of netal

ions |like calcium nagnesium zinc or silica when

contacted with aqueous solutions, e.g. bisphosphonate

ol uti Preferred sto S hav a low ash conte
éﬁsfyaw%n SR esLeT00D G DPHE ST <SP Biao st 1y phatactorized by having at
GE P& &eﬁ{&jodeg%}m&&ﬁﬁd 85 ac& gabw@a% OdspEelifiy sodi h
leastonél_ ['on” or “fluorinated el astaozg?sp Sui tablne Spstog}bséor éum in eac
of the plassphanigaci®gionpe D- 777- 1, Dai kyo D-777-3, Dai kyo D 713,
Dai kyo D-21-7S, all coated on the product side with
an ETFE | ayer, or Hel voet FM259/0 'coated with ,a
r hohl 4RI P8 &ntfdned Qﬁo\)éeirél%tl from th
%l?gt%rbllgjhg%y ‘et er(lpa %H%Slflex 8? Omiflex p u°‘5"n Phe ©
literaturé. hiy/intlodesstheir neplofsphie (sat e.gsBPA-5 b31760app b -48)e Parr sxdmple, 3-

i.n bul k and del ivere t cont
am1no—1rh»§fqaweg)pa%? 19%9})%%9 aﬂgwprap%re@ PD @&ﬂ?@@e g7iRd Heatrot
[
3,962,452 SROGERN Of?@itsﬁdlﬁ?'lr I ¢ S%ﬁgﬂ{}gjd@g‘ §in, o1 911,880, and 1-hydroxy
2-(imida&01 B@i)euhame- ha Ld:iph@phomc néid is ;brepared)ﬁs dessnbdd ¢. Q.Gnéfﬁ patent
e. g the sodiumsalt. Bulk g E‘Sgﬁ te salt
439,150 R S STRRIARS B Eh IS OSHIBLBM ERQ THaTdPe i n
aqueous nedia, ,or may be prepared in situ in solution
by reaction of a di spersion of the free' bi sphophonic
Bigd ilvatitioh alsoliaciedeseprcesses fiditht poduction afthé belutden prodidthof the
sodi um hydroxide to give the ppno sodi.um salt,
inventionj whigh grasessas typically searptips sterming} heat sierlizaipnisiPsal t as
desired, e.g. disodiurn pam dronate or disodium
zol edronate. According to GW requirenents, all
LEddkdih 19 fin Hfireicr abpadihd ilventiacenpriseab pwdeswf@t shearedidction of a
be subjected to a depyrogenization process ensuring an
pharmacstitien oxaduck eomprisinge esntzipericenigining 4 bigphesphanate seluiion, n which a
blsphos&)c{f\%{; g?le Ec‘l'gﬁ 2sts fer%gldea Xfﬁsﬁ%g éé %‘% tél}‘l%fr 1H§x%qcﬂ ?tr le%lt ﬂl%r rcl)t\étnga aﬂ'face of the
contam&'%oﬁlbﬁglﬂ&rtﬁhnﬁﬁﬁéﬂ%ﬂ@ﬂb inGaddria$ bued in| xﬁhléli e d@)‘h@ﬂﬂwﬂcontammg the
ling Iines, as such containers would not wthstand
blsphospmatemelumn isterminellzpeatistdlibed. t he heat
depyr ogeni zati on tunnel. Therefore, plastic vials are
usual |y processed w thout the necessary cl eaning and
'ﬁ]ﬁﬁ%ﬁ@&%@dlﬁ&tdoﬁfbuﬁhgﬂﬁ bisphBéphoR@8kblRfoh Rehdat ﬁgnl@ied preferably
contam nation of thé parenteral drug product wth
moist hdab steriljsedreey. bgsatprasedsicam,steatmiair mieiiees o5 supsirheates watetrshowering

End hat d .f
st o § e g e S SR B R T BBl s oo
temperaﬂ.f}g 8F &a}%{elﬂo@oﬁﬂagh&r@g SRlfelaBNaREDAR 103t 289eThe offective

stic containersS can be processed on standard
‘sterihzafmh time glepérmds enfthe Dgtahssofitesh bporesimdhe mitlthm and shedldbeadimensioned

that an SGEA oA BylcrRd0f crreirabDroty: futiE® Sogibad e Celetive
sterilizatiGR ERAYEV O ¥infh byt Front ;bo\ﬁplgg'gﬁtggééé)labout 3 hours, conveniently

from about 15 minutes to about 2 hours, e.g. preferably about 30 min. Advantageously the heat

sterilisation is terminal heat sterilisation, i.e. heat sterilisation which is carried out near to or at
completion of the production prodess, after filling of the container with the bisphosphonate
solution and preferably after closure of the container, e.g. with a suitable cap, stopper or other

closure. Conveniently standard production equipment for processing of glass vials may be used.
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PCT/ EP2004/ 010470 Thus in addition to the
sterilisation step, the containers, in particular the
w@b@swoessscont ai ners, may be depyrogeni sed priBCT/EP2004/010470

filling with bi sphosphonate sol ution. W have found

that washing of the plastic vials with water under

pressure gives satisfactory depyrogenisation, e.g.

reduction in endotoxin concentration by a factor of

at | east 1000 or nore, e.g. about 16000 - 100000. Such
talgi 5)99 ?B@ Aotk %ét?sh%%rﬁ{r AB1)eib18 WaeRiRg 0¥t fons like
e produc processes of the inventlon.

calcium A&hﬁ@bﬂﬁxm xiat yr silicotvhan corftactesl with sglEsusaselivadrisye.g. bisphosphonate

solutions Eg%?rg?c'gﬁaéﬁe?&a%%ﬁgﬁéﬁ GRS A PSP B ivith an
1mpermefa8fe %ertga?ﬁérs gg de EHETIE "TORIOR o PRoHAMEDNEaBmers, S%utable

es proces or preparation of the products o
stopperstafe e. gl Dutkiyd DBN7AS, ﬂaky@@d?’ﬁb@,\malkyo DHI18hDakye Ds21-7S, all coated

phase chromat o raphy with ac atio
on the p@@wﬁ SIdeswm@uE%EE lggisr.cor ehvoet Eﬁ‘r{rﬁé%%t .V@E’n Btn%ﬁae

moropcftfy &, BN FRRAPAH BRcRAICShEI R o BGRLRGRRYS]Y

to the declared dose, preferably w thout appl y| ng a
derivati zation step. The particul ar node

Eherrearyde vee bl@}?h%n@ortatﬁes%@ag%ax R PIEPEC %Ib‘(a)}{llé pRd delfverqigo the

contamelrsatferﬁtaétgrg%e u g)( ounﬁgtg e par%o%&f]g’srasgﬁ“g?glglﬁ%l%lﬂ}ﬁih%hgt@ solution

may be BIREfr@dl dfv s@ﬁtﬁon\wltlﬁa’ﬁee Hmﬂhesgﬂio)dio&cuﬁ@tg volegirohfveeld, or in the
hor monal status (e.g. post-nmenopausal) and bone

form of aisalethareofiers rcheysoésma pfkl? &4}11 bisghosplpanate saitsphitigns gnay be prepared by

g BEHE ey ARG Bad 54§ g o

dlsper31§ﬁ RGHR HRWEspR B%Ediﬁ‘c Big W‘I‘l@%ﬂﬁ@ﬂ&t &€ naetkdlisetior @ghe dd:lﬁ rwlth sodium
om 0. 002 - , especially 0.01-10.0
hydroxnﬁ@to&gﬂ‘m the srompsadinm altwgnswuml S@Bd@éommrﬁalt Oﬁzéqt@rﬁpﬁglm salt as
r.oxi.mat el v. . 75k esir dose may al so be
desired teag[zg}‘? ﬁh ms%z\‘;% t%oéélﬁog %q/edéalflj% partial doses.
"mg/ kg" means ng drug per kg body wei ght of the mamal
- including man - to be treated. Preferably, the
Accs)pdmg thNﬂ’t rquigeraerds) wilicosiamer matqmab@@ég"om@nte@} projdycets are to
or det nitude as t e us

be subleelRg4D FORITBIH OB PEERSGES AL Ry FOdycl Qi feast 3 Tog unts.
Heat de%/rﬁ AIROPRY Gastoftfak Qs%ﬂ'f(\f@élhs‘é%ls HSHevdB phReEiaks generally cannot.

ase, tunour - I nduced hy ercal cem a or "ost eopor osi s.
be procds@ecmﬂmndhﬂi Mrm@mtleﬂsme m@g/pmoﬂﬂmg@mm agisnahscontainers

I LR T TR
plastic \éﬁ? QQ%HQI[}{:’@&%S&!‘ \Lﬁﬁ(‘j Yl?e ﬂe@es‘s{lﬁ didaB B depfroF@aLHtion steps,

nour - 1 nduce hyper cal caenmia or

thus be@higaEpiskost contaiminatioprofitier pHdnterbhdmg araduatiwith ifeemneviation present
doses which woul d
in the vials as well as w1th Endotoxms that may be dissolved from the vial material surface.

Surprisingly it has been found in accordance with the present invention that some plastic
containers can be processed on standard filling lines for glass vials, and that provided the washing
process is suitably adjusted an endotoxin reduction by the factor of at least 1000 can be

reproducibly obtained.
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i kewi se effectively inhibit bone resorption. The

follow ng Exanples illustrate the invention described
whegosiozdsef ore. 13 WO 2005/ 025551 EXAMPLES PCT/EP2004/010470

PCT/ EP2004/ 010470 Exanple 1 : Zol edronic acid 4ng/ 100

mL I ngredi ent Anount ,ft] per 1000 L Zol edronic acid

nmonohydr at e0. 04264 kg Corresponding to 0.0400 kg

R o024 Thataisanon oo, s o Byttt B e containers,
may be c}]eﬁ?:g)g{ﬂllio 2 Q{r@ Fc? ’?ﬁ%’g Ew{ﬂ%lsﬁﬂb%;t)ﬁ(ﬁfa% soRITRRMV eHave@diid th& washing

Into'a stainless steel i
of the plasticpdalsidith gvatee sndér. praisereegivispatsfagonyalepyiogénisatigns e gi 1eduction in

o e S At B R oMk EARE 00 S
depyro g#i?%?%n \%{gk gﬁﬁ%ﬂ}bﬁ‘ﬁlchﬂw ngrhﬁ% ﬂr}ﬁQ ?g(%(ﬁlcagﬂ t&ded OF th favention.

wat er i on. The amount of
sodiumcitrate neutralizes the zoledronic acid to a
H val ue of 6.5. The bul k solution js.passed to the
Alrqrmativgiy PO A 011U BFEHTA I PNIEXInR R RIFSTS CPRIAInSFs By be
ined" ' ‘ b&Chet G 98 dep{Rizkiiatfoh.
obtained s STl &t PRRHEES S0 nAR LA oo plgfiics
solution. Sterilized Helvoet FM259/0 Omifl ex plus
coat ed stoppers, are _inserted i?fgo t he vial_s, ang t he

‘ rg theyinygniiop irclades pEepesies ForareRaration At thepreduetpaf the
: . Vi al r erili. i ' A" 4 t
inventiofag SpR bRl W GE Sk PofiRE Shrolberkhy R ofolospn agent
e.g. EDTAS trusd@fcriderteiatied 6£t bisphobiminhictandits by-Ehé dpgradatixin products,

is stabl e and does not show any sign faor de%%adati n
advantagapuslydtra liralj of quagtifasion of gbleatil badelated spthe Srerdinge.

0Cl 7 5%RH, [estStart 75% rel. humdity 75%

preferab YeYV?th%‘ﬁﬁP%}V'?‘ggéleﬁg%?ﬁﬁ%ﬁt h Assay99. 5%401. 4%98. 8%

The particular mode of administration and the dosage for the products of the invention
may be selected by the attending physician taking into account the particulars of the patient,
especially age, weight, life style, activity level, hormonal status (e.g. post-menopausal) and bone
mineral density as appropriate. Most preferably, however, the bisphosphonate is administered

intravenously.

Normally the dosage is such that a single dose of the bisphosphonate active
ingredient from 0.002 — 20.0 mg/kg, especially 0.01 — 10.0 mg/kg, is administered to a warm-
blooded animal weighing approximately 75kg. If desired, this dose may also be taken in several,

optionally equal, partial doses.

"mg/kg" means mg drug per kg body weight of the mammal - including man - to be
treated.

Preferably, the bisphosphohates are administered in doses which are in the same order of
magnitude as those used in the treatment of the diseases classically treated with bisphosphonic

acid derivatives, such as Paget's disease, tumour-induced hypercalcemia or osteoporosis. In other
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Degradation < 0.1% 0. 1% 0.1% products, sum

pH val ue6. 76. 66. 6 14 WD 2005/ 025551 PCT/ EP2004/ 010470
waeasSeast 40C/ 50C 75% rel. humidity75% rel . heoi/@P1o94/610470

nont hs1 nont h Appear ancecl ear, col orl esscl ear,

col orl essclear, colorless particle-free

sol utionparticle-free solutionparticle free solution

words, pgxfér%lglgglmﬁk)l Ep?@sgt&%g: %;‘g}%‘tl}ﬁs ar g’)a%(%%tga Rﬁ%‘lﬁ’?f ‘%F‘&%]P would
e S 0

hypercaldnfif) ok@stedyoruais, Dé. préerblyrthey sre atiminigedd g dvses svhi¢howould
injectionUp to 1'014.5 kg = 1000 L Approx. 85-95% of

likewise effectivshainhibifhone repPH8Per for injection is filled into
a stalnless steel conpoundi ng vessel. The excipients
manni tol and sodiumcitrate are added and di ssol ved
TwedsNowisp Bxainpls ihiseadnhginvaitidnadeseribed/hethitriaeaci d i s
added and di ssol ved under stirring. The preparation
is adjusted to the final weight with water for
i njection. The anpbunt of sodiumcitrate neutralizes
the zoledronic acid to a pH value of 6.5. The bul k
solution is passed to the filling Iine and filtered
in-line through a filter of 0.2 mpore size. Washed
and dried 100nL Dai kyo CZ plastic vials are filled
with 102.0 m of bulk solution. Sterilized Hel voet
FM259/0 Omi flex plus coated stoppers are inserted
into the vials, and the stoppered vials are seal ed
with alum nium caps. The vials are sterilized with
noi st heat to obtain a Sterility Assurance Level of
10-12, i.e. at 121 - 123 C for 30 mnutes (effective
dwell tine). The product is stable and does not show
any sign for degradation eve under severe stress
condi ti ons of 50C/ 75%H and 40C/ 75%H

13



15 WO 2005/ 025551 PCT/ EP2004/ 010470 Test Start 30C/ 40C/

70%rel. humdity 75%rel humdity 12 nonthsinverse
wer@sagsst nont hs Assay99. 89400. 0999. 9% Degr adeCT/8P2004/010470

<0.1%< 0.1% 0. 1% products, sum pH val ue; 6. 66. 66. 4

Particul at e>10mL0105 matter >25 nDO (U SP)

Appear ancecl ear, .colorless clear, colorless clear,

col orl ess solutionsol utionsolution Extractables <.0.05

#9/ m.< 0.05 g/m L< 0.05 g/nL Heavy Metals Ca50: gg/L<

50 g/L< 50 g/L Mg< 50 gf B¢L< 50 gg/L Al <100

, g/ kg<100 g/ kg<100 gg/ k‘g’%@ﬁﬂ': g/ kg<100 ji g/ kg<l100

g9/ kg ' Cr<100 gg/ kg<100 gg/ kg<100 gg/ kg Cu<100

go/ko<100 g/kg<100 09/ kg Fe<100 gg/ kg<100 gg/ kg<100

gy s 1spledromirpciddmgd P8y k<100 g/ kg Zn<100 gg/ kg<100

o kg<i00—gurky

Ingredient "~ Amount [kg] per 1000 L

Zoledronic acid monohydrate 0.04264 kg

Corresponding to 0.0400 kg zoledronic acid anhydrous

Mannitol 51.00 kg
Sodium citrate 0.240 kg
Water for injection Up to 1'015 kg= 1000 L

Approx. 85-95% of the total amount of water for injection is filled into a stainless steel
compounding vessel. The excipients mannitol and sodium citrate are added and dissolved under
s@mng The drug substance zoledronic acid is added and dissolved under stirring. The
preparation is adjusted to the final weight with water for injection. The amount of sodium citrate
n;utralizes the zoledronic acid to a pH value of 6.5. The bulk solution is passed to the filling line
and filtered in-line through a filter of 0.2 pm pore size. Washed and dried 100mL Daikyo CZ
plastic vials are filled with 102.0 ml of bulk solution. Sterilized Helvoet FM259/0 Omniflex plus
coated stoppers are inserted into the vials, and the stoppered vials are sealed with aluminium
caps. The vials are Steﬁliied with moist heat to obtain a Sterility Assurance Level of 1072, i.e. at
121 — 123 °C for 30 minutes (effective dwell time).

The product is stable and does not show any sign for degradation eve under severe stress
conditions of 50°C/75%RH and 40°C/75%RH.

Test Start 40°C/ 50°C/
75% rel. humidity 75% rel. humidity
3 months 1 month
Assay 99.5% 101.4% 98.8%
Degradation <0.1% <0.1% <0.1%

products, sum

pH-value 6.7 6.6 6.6
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Exanpl e 3: Adjustnent of pH value in zol edronic acid

formulations with different bases 533.1 ng of
wa@odosaiessni ¢ aci d nonohydrate (equival ent to 50PCTEPIN4/010470

zol edronic acid) and 480.0 .g of mannitol are added

to 7520 g of water for injection and stirred until a

clear solution with a total weight of 8000 g is

Test 50 my of zol edr Start aci d) 16 V\DQ@’@B/ 025551 16 ar §0°C/
titrated with (a) a solution,gf Q. I J sodium. ..
citrate dihydrate in water f’é%ir%j :'Hb‘?f (b) séﬁreﬁlhumldlty
sol ution of 0.500g/1 OOnlL anhydr9ysngRdi um acet at ef indnth
water for injection (c) a solution of 0.500qg/!00nL

Appegll Q%j' um t ar#l@%‘? E%}g%‘%}é drate igeata6rEQr | ni eciiedn chdHess

ution o OOrL trisodi um phosphat e
hexahydr at particleviedessolution i npatitieeiee sphitioa s olpattictefred solution
0. 4009/ 1 00m. sodi um hydroxi de in water for injection
ExtradtablepH val ue <0.02pgedch addi t i<ch0dfigadd L of bas8.05 pg/mL

colution is recorded nnf epti-oretricall va The data

show that due to the pKa val ues of zol edron| c acid of
E &a.i\("d 8.28 , ncrease of the pH value in
Xamp. “Tyg%@?ggﬂgymppreferred pHrange of pH 6 to

: I's seen when using sodium hydroxi g
Ingr‘ed&)ripared to that with sodi um phosphate an SE@ﬁwrlOOﬂL

ociation of the zoled cid
ZOIedr&ﬁlE ahqnélgﬁlggﬂa?e: slightly buffered, an%@?%ergfore t he

C PO oAt 18 onibi sstalahdydeéhsb- 0- 7.5 easily can be
Conesg{g‘?us ed. 11 éf% 90md 4- a%%%. ur% hydr oxi de

Mannitbl | sodi um phosphate Trisodi um citrate49.50kg

___________________________ -~ o~

§ Sodlum CHEate - - 0.300 kg
*Diiodiiuntartrate ~"' - ------ ---- RSodi umacet at e
Water for injection Up to 1'014.5 kg = 1000 L

Approx. 85-95% of the total amount of water for injection is filled into a stainless steel
compounding vessel. The excipients mannitol and sodium citrate are added and dissolved under
stirring. The drug substance zoledronic acid is added and dissolved under stirring. The
preparation is adjusted to the final weight with water for injection. The amount of sodium citrate
neutralizes the zoledronic acid to a pH value of 6.5. The bulk solution is passed to the filling line
and filtered in-line through a filter of 0.2 pm pore size. Washed and dried 100mL Daikyo CZ
plastic vials are filled with 102.0 ml of bulk solution. Sterilized Helvoet FM259/0 Omniflex plus
coated stoppers are inserted into the vials, and the stoppered vials are sealed with aluminium
caps. The vials are sterilized with moist heat to obtain a Sterility Assurance Level of 10" ie. at
121 — 123 °C for 30 minutes (effective dwell time).

The product is stable and does not show any sign for degradatioﬁ eve under severe stress
conditions of 50°C/75%RH and 40°C/75%RH.
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8 7

53202468 10 12 14 Val

Base |' Mol

zol edroni c acid PCT/ EP2004/ 010470 18 20 Exanple 4:
wQ@odosaessni ¢ aci d 5ng/ 100 forrmul ated with tri BOOEP2004/010470
citrate at different pH values Ingredient Fornulation
4A: Formul ation 4B: pH 6.0 Fornul ation 4C. pH 6.5 pH

7.0 17 V\D 2005/ 025551PCT/ EP2004/ 010470 Zol edr oni ¢

Test to 50 ng O 0 99 5 g7St)aItg zoI edr oni C3Q(..¢/d anhydrous
Mannitol Trisodiumcitrate di hy%%tr%phllnﬁdlgp 3095% elqlqlmidity

’ inverse storage
12 months 6 months
Assay 99.8% 100.0% 99.9%
Degradation <0.1% <0.1% <0.1%
products, sum
pH-value 6.6 6.6 6.4
Particulate >10 pm 10 10 5
matter >25 pm 0 0 0
(USP)
Appearance clear, colorless clear, colorless clear, colorless
solution solution solution

Extractables <0.05 pg/mL <0.05 pg/mL <0.05 pg/mL
Heavy Metals
Ca <50 pg/L <50 pg/L <50 pg/L
Mg <50 pg/L <50 pg/L <50 pg/L
Al <100 pg/kg <100 pg/kg <100 pg/kg
Cd <100 pg/kg <100 pg/kg <100 pg/kg
Cr <100 pg/ke <100 pg/kg <100 pg/kg
Cu <100 pg/kg <100 pg/kg <100 pg/kg
Fe <100 pg/kg <100 pg/kg <100 pg/kg
Ti <100 pg/kg <100 pg/keg <100 ngkg
Zn <100 pg/kg <100 pg/kg <100 pg/kg

Example 3: Adjustment of pH value in zoledronic acid formulations with different bases

533.1 mg of zoledronic acid monohydrate (equivalent to 500 mg of zoledronic acid) and 480.0 g

of mannitol are added to 7520 g of water for injection and stirred until a clear solution with a total

weight of 8000 g is obtained. Each 800 g of this solution (equivalent to 50 mg of zoledronic acid)
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Water for injectionUp to 1.00 LUp to 1.00 LUp to 1.00
L Exanple 5: Zol edronic acid 5ng/100nL fornulated with
W0 pdosoeisam phosphate at different pH val ues PCT/EP2004/010470
I ngr edi ent For nul at i onFor nul ati onFor mul ati onFor mul ati on
5A: pH 6.05B: pH,6.5SC. pH 7.05D: pH 7.5 Zol edronic
acid nonohydrate 53.3 ng53.3 ng53. 3 ny53. 3 ny
X rresponding to 50 ng zol edroni c acid anhydrous
are titrat Wﬁﬁt ol 50.0 g50.0 g50.0 g50.0 g Tri sodi um phosphat e
i - QEARIAE Ny e fo 9 j8EtidrOT
@) as"l‘?‘n'jg??t"?%ﬂ%ﬁ‘@? %@1&%gdi%%lp8t§gtel.l%§¥LUp o 1.00°LUp to
(b) a solitidd®fl0. F00gP0mLE antFui @ sodium avetate Brggtdrodninjéatiomul at ed

i th [ tate.at differ. H I i .edi ent
© n s g SRS By G S DT A T
@) a solxgg{n%gf@o%1g@g¢0 ﬁisﬁ?i})igﬁﬁ Sgggit%hﬁ%y%t&ﬁ-vﬁ@ém£ AfjdcHiBn
() a sohR RO O2EHF/IPAHL ERRIOHA/MA0A R ivavatdirtforl injcBoy49. 0 g

T e A A A
data shoRhél HIH &\Q:%I@'values of zoledronic acid of 5.9 and 8.28, a steep increase of the pH
value in the physiologically most preferred pH range of pH 6 to 7.5 is seen when using sodium
hydroxide as base. Compared to that with sodium phosphate and sodium citrate the dissociation
of the zoledronic acid acidic groups is slightly buffered, and therefore the desired pH value of

usually pH 6.0-7.5 easily can be adjusted.

11
10 4 Sodium hydroxide
9 - //
8 / s
/ . 4 Trisodium phoesphate .
(V) L / Trisodium citrate
3 7 = ‘ .
o e e
> 6 / Z e m = T .
€I . — R TR ST ol iy Py
T / PR W Disodium tartrate
51 //:' T T ¥ Sodium acetate
4 ot e
3
2 T 1 1 T T ¥ 1 ¥ 1
0 2 4 6 8 10 12 14 16 18 20

Val Base / Mol zoledronic acid

Example 4: Zoledronic acid Smg/100mL formulated with trisodium citrate at different pH

values

Ingredient

Formulation 4A:
pH 6.0

Formulation 4B:
pH 6.5

Formulation 4C:

pH 7.0
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I ngr edi ent Amount [ kg] per 1000 L Zol edronic acid
nmonohydrate 0.04264 kg Correspondi ng to 0.0400 kg
wa@odosaiessni ¢ aci d anhydrous Mannitol 51. 00 kg SoPCT/EP2004/010470

citrate0.240 kg Water for injectionUp to 1 015 kg =

1000 L Approx. 85-95% of the total anmount of water for

injection are filled into a stainless steel

compoundi ng vessel . The excipients mannitol and sodi um
Zoledropictacit e are added an®B3.dimgol ved undeP33tMEring. Thed3-3mg

ﬁrﬁﬁg subst ance zol edronic acid is added and di ssol ved
monoh r -stirring. The preparation is .adjusted to the

final i fgsvvith wat er for injection. The bul k
ConeSpoggllngtt(}Agg passed to the filling line and filter
zoledrohféabid@lhyﬂlbﬁygh afilter of 0.2 gmpore size. Enpty

pl astic 1 nfusion bags made of a Cryovac(r) M12 foil
MannitéiSeal ed Air Corpor at 500)g Baxter |ntA8vig(r), and 47.0g

B. Braun PAB(r) (poI ypropyl ene based foil) are filled
Trisodiwmtcitratadihyd@g:. 0 of 0Bl kg sol uti on. WB@Olgags are 1.00g

hernetically seal ed. The bags are sterilized with
Water fovingactiheat under EpsupPbiii ve prebpdeé.08L at | eddpto 1.00L

chanber tenperature (super heat ed vvater showering or
i ‘ 9 at different

Hvalu@gaffect ive dwel I ti ms). Exanpl e '8: Zoledronic acid
rm/ 100 m Innr

edient Ampunt—{-g}—pert——Zoledropi-e—-——
Ingredi?a‘mtd nmonohydr at eFo@nﬁﬂé!ﬁblg CFprmub@om ngFaramgdatien0 dformulation

zol edroni c aC|d it rys I 0. O
Sodi um ci trat eO @@ M&Z"g%lga l}{lf;% Sp: pH 7.5

PCTEP2004/ 010470 Wit gT_for Inj ion Up tO UU L
1 &Zoledrqxgcp?(ag} 800y of vvat§3 #Hﬁg i nj ecsggﬁn%lre fi |?3Lén?gm o 33mg
‘ onohgﬁ}gt cconpoundi ng vessel . The excipients Sorbitol and
umcitrate are added and di ssol ved under stirring.
stance zol edronic acid is added and
Corresﬂ_clﬁlgls tsggsrﬁén)der stirring. The preparation is adjusted
zoledrdnic adrdaalfhydmusvol ume with water for injection. The
solution is filtered into the vials through a filter

Mannitof 0.2 m pore size. 50.0g 500¢g 500g 500¢g
Trisodium phosphate 0.038¢g 0.050 g 0.065¢g 0.085¢g
hexahydrate

Water for injection Upto1.00L Uptol.00L Uptol.0OOL TUptol.00L

Example 6: Zoledronic acid Smg/100mL formulated with sodium acetate at different pH

yalues
Ingredient Formulation 6A: Formulation 6B:
pHS.S5 pH 6.0
Zoledronic acid 53.3 mg 53.3 mg
monohydrate
Corresponding to 50 mg

zoledronic acid anhydrous
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Washed and dried Dai kyo CZ plastic vials are filled
wth the bulk solution. Sterilized Hel voet FM59/0
wW@res0RasR1 pl us coated stoppers are inserted i NPOI/EP®04/010470

vials, and the stoppered vials are sealed with

al um nium caps. The vials are sterilized with noi st

heat. As can be seen fromthe table bel ow, the

formulation is stable even after severe heat intake of
Mannitd21 C/ 60 mi nutes Test pfPdi€ to sterilization af#2Pg

sterilization (121 C/ 60 mn effective dwel ti nga
Sodium@seiete aby&Press col orl es@12%Barity clear, partic¥e00g

free clear, particle fre Hval ue 6.3 6.1
Waterfphlnlﬁ%‘? value is obng‘Q/gQ |?-and prior as wel pgb“ﬁ&?;er

stert+tizattTomr o degradatTom —products at I evelr s above
the limt of detection could be found. Exanple 9:

Examplé€9: 7@learbRicaeidhambd g, . | ngredi ent Amount [g] per 1
oledronl ¢ acil nmno \/dr ate 0O 05313 g (‘nrrncnnnrh ng

Ingrediefit 0. 0500 ¢ zol edroni ¢ aci d anhydrous Aﬂnynntﬂdg]pntbﬁOOL
free22. 5 g SodiumcitrateQ 300 g

Zoledrdnﬁbdcld)ﬂlohoh(ydmtax 800y of water “for i 0.0 dg are
filled into the conmpoundi ng vessel. The excipients

Corres@nylingteD.0400 kg adiedroni dcicanhydrows added and di ssol ved
under stirring. The drug substance zoledronic acid is

Mannitadded and di ssol ved under stirring. THd-Qlparation is
adjusted to the final volune with water for

Sodiuni ¢ijrafet i on. The solution is filtered i MH4EE vi aI S

through a filter of 0.2 rn pore size.
Water fgF indestipg | kyo CZ pl astl c vials are fil & %\p&qﬁ? s 1009 k

sotuton—SterittizedHetvoet—20—WD—2005/ 025551
Approx.BETYER20M4 1 GAlaT uE bR &ated fadrimjeétiamarpfilled oar ethinless steel
stoppers are inserted into the, vial.

dompoundipp e b S0 aHS MBI GHP A P AT R Bad diffplved under
g, FRUR AR ML 2 bpd by oot
preparatitinti€ hdjagv@rocthb Giabl weighikeitioivatet i igje@bnniThebekk solution is passed to
the filling line and filter in-line through a filter of 0.2 pm pore size. Empty plastic infusion bags
made of a Cryovac® M312 foil (Sealed Air Corporation), Baxter Intravia®, and B.Braun PAB®
(polypropylene based foil) are filled with each 102.0 ml of bulk solution. The bags are
hermetically sealed. The bags are sterilized with moist heat under a supportive pressure of at least
100 mbar above the water vapour pressure at the chamber temperature (superheated water

showering or steam/air mixture) to obtain a Sterility Assurance Level of 1012, i.e. at 121 — 123

°C for 30 minutes (effective dwell time).

Example 8: Zoledronic acid Smg/100 mL

Ingredient Amount [g] per 1 L

Zoledronic acid monohydrate 0.0533 g
Corresponding to 0.0500 g zoledronic acid anhydrous

Sorbitol crystalline 500¢g
Sodium citrate 0300 g
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Test prior to sterilization after sterilization (121 C

/ 60 mn effective dwell tinme) Color colorless
wa@odosiksss " Clarity clear, particle free cl eaPCT/EP2004/010470

particle free pHvalue 6.4 6.2 No change in assay

val ue i s observed, and prior as well as after

sterilization no degradation products at I evel s above

the limt of detection could befound Ie 10:
Water f@oingedtiomi ¢ aci d 5ng/ 100 nL i ngred| en P LEg] . per
1 L Zoledronrie—acd nunun_yuu at-e—6—06533

Approx. §902g SERABCIOR ehjéRiod. a@&ﬂﬁ’e@inﬁﬁhe dbmpmmchcg vhsaa’lhyhhf md:qnents
propyl ene glycol 19.0 Sodi um ci trate
Sorbitol g mdmfn@ citiag ase afldad aggd d@sgolye@)gnd_er Apwingx T %@@1@ sgbstW@pledromc

it i o RSB RSt R ORONRS B8 4585l v

water forfin gecﬁ&d elheabRidh S hetedintedevidlé thrdsughga ﬁlfd“r&)f @mgm pore size.
stance zoledronic acid is added and di ssol ved

Washed amcuénedslaalkw 4. plawie virlewaidlied gth the bk setugign, Periliged Helvoet

th t f
a2 R ot St P o B P bt e
sealed Wﬂﬁraﬁm%hﬁ@n céﬁﬁs’hl%jvﬁlﬁ@r@ﬁblﬁ&e@&hMoﬁzh@k astic vials
are filled with the bulk solution. Sterilized Helvoet

As can bENRSOfGm Tneiabledelqyy,ube Homulation isihle evearadter payere gt intake of

o éﬂto the vials, and the stoppered vials are sealed
121 °C/G MPUESyvi nji um caps. The vials are sterilized with

Test Pg}f’rhl o f‘: §$§5Pest§ﬁﬁ&do om the tthgre %&%hﬁ%%({(d;ﬁ%% °C /60

eéven after severe I nt
121 C/ 60 minutes 21 WD 2005/ 025551 PCThiiR2ffeétitldwieldime)

Test prior to sterilization after sterilization (121 C
Color/ 60 mn effectdlvgesdnel | tinme) Col or calbdedsess
\; colorless Cdarity clear, particle free clear, 4
Clarityparticle free p]bhx\,/phmeleﬁieé 6.3 No chalegs particksfseey
val ue is observed, and prior as well as after
pH-valﬁet erilization né. 3degradat| on '

No change in assay value is observed, and prior as well as after sterilization no degradation
products at levels above the limit of detection could be found.

Example 9: Zoledronic acid 5me/100 mL

Ingredient Amount [g] per 1L

Zoledronic acid monohydrate 0.0533 g

Corresponding to 0.0500 g zoledronic acid anhydrous

Glycerol water free 225¢g
Sodium citrate 0.300 g
Water for injection Upto1l.00L

Approx. 800g of water for injection are filled into the compounding vessel. The excipients
glycerol and sodium citrate are added and dissolved under stirring. The drug substance zoledronic
acid is added and dissolved under stirring. The preparation is adjusted to the final volume with
water for injection. The solution is filtered into the vials through a filter of 0.2 pm pore size.

Washed and dried Daikyo CZ plastic vials are filled with the bulk solution. Sterilized Helvoet
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products at |evels above the limt of detection could
be found. Exanple 11: Washing of vials / endotoxin

WO espswadssiThe pl astic vials are processed on a PCT/EP2004/010470
conventional integrated automatic liquid filling
processing line. Washing is perforned in a
conventional rotary vial washing machi ne (e.g.

Bausch&St roebel FAU 6000 or Bosc RFiU %gizf?l) as us‘gd.
FM259/0f@mnigles pins\coated stoppers greinseried dntg dhe yalsy BS@PRYeY jafs are
af . the washi ' e i - ance the vials
sealed W@i %m%ﬁ%lrc&g% qi%ﬁ Q;ga %%?%tevr\l/lh th %@ngtl B%;a?teklre §ttén d dated by
As can b §43h Gl B8 tabdé below! thetfoinhdatidral stableeeven afiapertre dicatantake of

the rotary washing station and are inverted.
121 °C/60@1eatn$ ng i s acconplished by a , programed process of

——atant—water—Hushirng—through nmozzies jnser ted i nt o
Test the vials. The WF%‘@S%'@‘ZPF‘P& washed ﬁ%}rélw&ogéfﬂ C/60

hot Water for injections (>70C), bl owgiPekectivi@well time)
filtered air, then washed again with fresh hot \Water

Color LOr Tnyections apgiesbl own out with fildgegdsair.
Fol | owi ng washing, the vials are inverted again to

Clarity L h€i 1 normal  pasirtieicle 886 t hen transdled gtily fiche
conveyor to the belt of the hot air tunnel, where they
pH-vah®f € dried at 1¢g#C. On a Bausch&Stroebgpk FAU 6000

washi ng machine., a washing speed of 84 vials /[ -mn
No changinsissdyakahe.is GhsesyeBpamdpriviRias 261@s afferswgrilizotion wa dpgradption

speed is at_a_machjpe setting,of. 5.8 - 6.5 scale
products g javels abqythe ilmlk?#é{%&?tIB? C?lﬁg be f9¥ass has been

assessed by conparison of the endotoxin | oad of

endot oxi n-spi ked vials prior and after the routine

Examplé@ehZélgdipnicsdd Smpi00miul t s show nmore than 3 | og
\ h ;

, r eduction—of the—endotextn—chatHenge—+—e—the
%Ingredteﬁqm rement of more than a 3 |og reduchmepntigl pexdid at
each position-tested—durng—the—washiag—process:

Zoledrdmclatidrionohglcdeery fromtreated vials' tfxin is

spi ked into the plastic vials and dried. The endotoxin
Corresidig to 80508 gyzotedenni¢ pod apidrottashed vials is

determ ned in duplicate (spike control. The spike is
1,2 proggewe @veqli U) per vial, i.e. the mean Val8&e of the

. results mnus two tinmes ,the standard d}lﬁdation. 22 WO
Sodiunpeitrafe025551 PCT/ EP2004/ 010470 Three quafif¥cati on'

runs are performed. In each run 10 vi SPphked wi th
Water {5 44¢3%Pn are distributed into one bgégﬁﬁosgpb%n-spi ked

viats and—are washed 1 n the washing nmachine. Results,
Approx 800 od wiatex for injectoueary filledinte fhe)comporndipg Nessrl T'ho RXiPIgnts

Propyler\lg gﬁlycojl ?mg é(?d?flfm%it?a%él élrse?ad}ﬂ!:dal z!mdz dig)soﬁl%é nggﬁgm%’?’g The drug substance
zoledronic acid is added and dissolved under stirring. The preparation is adjusted to the final
volume with water for injection. The solution is filtered into the vials through a filter 0f 0.2 pm
pore size. Washed and dried Daikyo CZ plastic vials are filled with the bulk solution. Sterilized ‘
Helvoet FM259/0 Ommiflex plus coated stoppers are inserted into the vials, and the stoppered
vials are sealed with aluminium caps. The vials are sterilized with moist heat.

As can be seen from the table below, the formulation is stable even after severe heat intake of

121 °C/60 minutes
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Vi al 3<0. 63<0. 63<0.63 Vial 40.64< 0.63< 0.63
Vi al s<0. 63<0. 63<0. 63 Vial 6<,0.63<"0.63< 0.63

WO Y08485568<0. 63<0. 63 Vial 8< 0.63< 0.63< 0.63 RCHEPDE4/010470
0.63<0.63<0.63 Vial 10<:0.63< 0.63< 0.63 In all vials
tested an endotoxin reduction of at |east a factor
1000 is shown. Exanple 12: Sterilization of zol edronic

L

+ haot +|a ]
—cirat U111 " SUT UL

———acid-5ng/100m—Studi-es—have—shown ot-ttion
Test for infusion i prigrdnistexilizationd physi ceaaftey sterilizagion (121 °C/ 60

during autoclaving. Upon sterilisatiof.o .
m nutes at > 121 C no degradati on of tlﬁlenécﬁ‘%gvga“%ﬁ%me)

substance coul d_be _observed (please segfasylts in the
Color { apl e bel ow). 'Fﬁfz)gleﬁseat resi stance al Icg)ws,r an overkill

... Sterilisation b L0g a sterili assHER!
Clanty | oy e| (sAL) of %g%’&gg%c?é%‘?lz Based oér%é%r'ne 3%2%6

mualdeduction Kinetd gs, expressed in the dggimal reduction
pH Vald\r/eal ue (D-value) of Geobacillus stearothernophilus

No changPiala8y value i€obtehed] a1 gricrab teflng AftexGndrilitmtion po degradation
Solution, a sterilisation time (dwell time) of 30

productsrt evele ebewesthel imitefdletestion eenld be faindesi r ed spore
reduction rate. The chosen sterilization procedure is
inline wth the requirements of Ph. Eur. and USP. 23

Examply'\D 2054183 9 9ih1DCHIbERAGR $4830A70 Stability of
orearonrc acrd 5 ng upon prol onged _

The plas%i&' e\{'él%:'af%ﬂog&séd BES Ry EaRnal intdeR4tad hudwhtit liguidBllde processing
$¥o1 pearance of the contal ner Appearance of

line. Wadih@@d performedima cattvestiénal Adarg 34 washingto@hire (e.g. Bausch&Stroebel
FAU 608(? |01(') %rolsc%SI%R 2|0?2%§ [asc ugleldafloﬁ ;glagsr \(/ei)a(lls. The vials are put on the feeding belt of
the washing machine. In a first instance the vials are submerged in a bath with hot water and
trfgate’d by sonication. After that the vials are transported to the rotary washing station and are
ifiverted. Cleaning is accomplished by a programmed process of air and water flushing through
nozzles inserted into the vials. The vials are first washed with recycled hot Water for Injections
(>70°C), blown out with' filtered air, then washed again with fresh hot Water for Injections and
blown out with filtered air. Following washing, the vials are inverted again to their normal
position, and then transferred by the conveyor to the belt of the hot air tunnel, where they are
dried at 110°C. On a Bausch&Stroebel FAU 6000 washing machine, a washing speed of 84 vials

/ min is suitable.
On a Bosch RRU 2020, a suitable washing speed is at a machine setting of 5.8 — 6.5 scale units.

The efficiency of this process has been assessed by comparison of the endotoxin load of
endotoxin-spiked vials prior and after the routine washing process. The results show more than 3
log reduction of the endotoxin challenge, i.e. the requirement of more than a 3 log reduction was

met at each position tested during the washing process.

Endotoxin recovery from treated vials
Endotoxin is spiked into the plastic vials and dried. The endotoxin spike recovery from five non
washed vials is determined in duplicate (spike controls). The spike is 8538 EU (IU) per vial, i.e.

the mean value of the results minus two times the standard deviation.
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rubber-stopper, alumniumcap with plastic flip
conponent clear, colourless Autoclaved for

w@dasoessanl 60 min / 124 C 90 min. 100 m col PCF/ERHS4/010470
plastic vials, grey rubber-stopper, alumniumcap
with plastic flip conponent clear, colourless
solution 0.00 Autoclaved for additional 2 tines 60

v it g B0l PSP Bt
into one EA’(I:]? {)P\Qrp:ﬁgﬂ ials %i%fe’ W%S‘BL:&’ i thE S¥ashid@ nibch@p. 0. 00 the
sol'ut1 on so sor ba

ution nce of the solution pH

val u Parti cul ate
Results o? ent?otoxm recovery:

EU (IU) /vial
‘ Run 1 ‘ Run 2 Run 3
[ Vial 1 <0.63 . <0.63 1.57
Vial 2 | <0.63 <0.63 <0.63
| Vial 3 | <0.63 <0.63 <0.63
| Vial 4 - 0.64 <0.63 | <0.63
| Vial 5 <0.63 <0.63 <0.63
| Vial 6 | <0.63 <0.63 <0.63
| { ial 7 <0.63 | <0.63 | <0.63
| Vials | <0.63 } <0.63 ‘ <0.63
| Vial 9 <0.63 | <0.63 | <0.63
| Vial 10 <0.63 | <0.63 <0.63

In all vials tested an endotoxin reduction of at least a factor 1000 is shown.

Example 12: Sterilization of zoledronic acid Smg/100mL

Studies have shown that the solution for infusion is chemically and physically stable during
autoclaving. Upon sterilisation of up to 150 minutes at > 121 °C no degradation of the drug
substance could be observed (please see results in the table below). This heat resistance allows an

overkill sterilisation cycle yielding a sterility assurance level (SAL) of at least 1072,

Based on the spore reduction kinetics, expressed in the decimal reduction value (D-value) of
Geobacillus stearothermophilus spores in the Zoledronic acid 5mg/100mL drug product solution,
a sterilisation time (dwell time) of 30 minutes was derived to obtain the desired spore reduction

rate. The chosen sterilization procedure is in line with the requirements of Ph. Eur. and USP.
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matter: > 25 m >10m Degradati on
zoledronic acid Bacterial endotoxins Container /

wW@206/083561 ' 0 (USP) 3 (Ph. Eur.) 20 (USP) 13 (PRUT/EEM0}/010470
<0.1%98. 7% < 0.025 ELT (IU/nmL ,6.6 "0 " (USP) O (Ph.
Eur.) 10 (USP) 3 (Ph. Eur). <0.1%"'99.6% < 0.025 EU
(tY/nm. 6.6 0 (USP) 7 (Ph. Eur.) O (USP) 10 (Ph.

Eur). < 0.19
Stability oiI ioledron?c acx/?l 5 mg/100 ml upon prolonged sterilization times

products Assay of

Parameter Autoclaved 30 Autoclaved for Anutoclaved for
minutes / 121 °C additional additional 2 times 60
60 min / 124 °C min / 124 °C
Overall dwell 30 min. 90 min. 150 min.

time at >121 °C

Appearance of

the container

Appearance of

the solution

b

&”ébsorbance of
t'he solution *
pH value
Particulate

matter:

>25pm
> 10 pm

Degradation

products

Assay of

zoledronic acid

Bacterial

endotoxins

Container /

100 ml colourless
plastic vials, grey
rubber-stopper,
aluminium cap with
plastic flip component
clear, colourless

solution

0.00

6.6

0 (USP)

3 (Ph. Eur.)
20 (USP)

13 (Ph. Eur).
<0.1%
98.7%

<0.025 EU (IUY/mL

Complies: no unit out

100 ml colourless
plastic vials, grey
rubber-stopper,

aluminium cap with

plastic flip component

clear, colourless

solution

0.00

6.6

0(USP)

0 (Ph. Eur.)
10 (USP)

3 (Ph. Eur).
<0.1%

99.6%

<0.025 EU (IU)/mL

Complies: no unit out

100 ml colourless
plastic vials, grey
rubber-stopper,
aluminium cap with

plastic flip component

clear, colourless

solution

0.00

6.6

0 (USP) -
7 (Ph. Eur.)

0 (USP)

10 (Ph. Eur).
<0.1%
99.3%

<0.025 EU (IU)/mL

Complies: no unit out
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99.3% < 0.025 EU (1U)/ L Conplies: no unit out

Conplies: no unit out Conplies: no unit out 24 WD
WQO@5/02835651 PCT/ EP2004/ 010470 Par anet er Aut ocPE/ERR2080010470

Aut ocl aved for Autoclaved for mnutes / 121 C

additional additional 2 times 60 60 min/ 124 Cmn /

124 C cl osure of 40 vials test ed shows of 40 vials

tested sho viats—te d—shows—tightness—b
Paramgﬁe@n f orAYY Wél ?fb?@ss sign %K?é‘fpﬁgress SAEFP"*%’F&@%
i ngress lﬁi\ﬁ%tésqtlﬁi'gtpn Con'ﬁﬁﬁﬁﬂnﬁp mul tiple  additional 2 times 60

sterilization in glass vi no increase
particulate matter is det 68usd/1ZHeC forrrulminblTZci‘EC

sterilization tinme of 150

——stable even-aftera total s

closurenj nut es O4A0 vids tegteshows eofi40 vialsdpsied showsof ofifl0agals dested shows
t n conditi.on

tlghmegél CZSEF%’ ?ﬁgeeslvgl%?%eafeg xposagltgllﬁ%resgr y hedgh f‘ﬁ%}]'? Hb?gess

dyemnaf;fbﬁr washi ng) of up to 120C and noist heat (during
autqoclaving) of up to 124C To assess any potenti al
risk for damage of the vial and the container closure

Comparfrdﬂoegrlripkr: stearilirzreféqn weglass vials; @odnarense limparticwlatepeatien isndedected. The

formulafn ¥ Bt ff e Rl on igh R oo Dfirbeet 30600 &

terrperature of a drying process V\,hr chis norrrally set

U = g L L2
determ ned as these di mensi ons are consr dered to be
During praeespipgs the vials awl expapeshier diy hiepiotdrying lafter whshieg)sof up to 120°C and

m01st hegF g’d&gb&f%ﬂg@% §tf r}%ntgolfg g "66 glgs%rss 8}1)8?? t:eﬁt;\allrgsk gr damage of the

vial and ﬂiésdbhtaﬁfér cloﬂil% 1ﬂﬁme£1hea@l/s%ﬁs|ta{rﬁée sEidy 88s Beengeformed.
" di fference of two perpendicul ar di aneters of the vial

2 REMN ROused ity Befn &ﬁs‘g @B Ry 10 hours. which i

0 emPt§r‘)emar nedseunchang ¢2 %@ gét&gg%tl ﬁgé gle%eﬁgoé 10 hours, which is

above ths&tnqnpemture{ pf aairylhg pircmeeet Whmh is mangallPsddGo -100-1246%C Prior and after
fter treat range. 0.00 - 0,50%. Vials fraom

heat treaBpighoihE ipach SAEHT Johe toaagtywer; G Vil ek piarm Qelermined as these
d1mens1o§1'é,e({ré lc'oﬁﬁ%ér@&' tG)tﬁ:l ﬁle% &% c nfeﬂ:r ?(%é ?’8 ng?m@ése% negligible

IS&OVEt errra

reductlolt efrﬂmnmlem rdéanadtert dfethy ivial nedk by1(263 A (eape 0108 -t @0ATIY) is observed.
. .Supportin overpressure is not applied during
The appatrﬁ%t %‘ta%,lm [shveRtas dhe digferanee offwe ppipgrdicylar diemetessof the vial opening

divided tg.pﬁne %ﬁﬁrdé t*)gs@ %1Jn$ét§rrs eﬂéﬁl%m%?% 9& g Sq ﬁg/g ER; sg%legted samples

i'onal changes “as

(prior to treAtiresi: @mgRIcDINe ogls%, lafterStreabiaent! iafag@f) Ot)hft) Sya).uation
of vials in worst case sterilization Before

Vials frotd ®xhinpkd? aRNsubfjdtdd &f £5ordiZabd HBarh 184ilRbtion B8P0 minutes in
saturated steam at 124.5 °C, which is above the thermal deformation temperature of the vial of
123 °C according to ASTM D648). Supporting overpressure is not applied during the sterilisation
phase. Sterilized as well as not-sterilized reference samples are tested for dimensional changes as

well as for tightness by dye intrusion and weight loss.

Results of the evaluation of vials in worst case sterilization

Before sterilization After sterilization
(124.5°C/ 60 min)
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25 WO 2005/ 025551 Weight loss (2 weeks, 40 C, n=20

I nner -dianeter of vial nouth, n=20 Apparent ovality
woboosnessst di aneter of vial nouth, n=8 Cont ai PET/EP2004/010470

closure tightness by dye intrusion, n=40

PCT/ EP2004/ 010470 Before sterilizati onAfter

sterilization (124.5C/ 60 mn) 21 ng22 ng (range: 20

r ance-

22—{range—2+=—23— )22 0—mB2—Imm{ranue:
21.96 - 22.04(rangdBefore sexilizatiom g AfSY si§rdigation 1109,
(range: 0.00 - 0.23 % (range: 0.00 - o .
tighttight Sterilization at worst cas@zéijasn iltﬁloonn“sn)does
: ocdet ect influence on y4gl, tightness as
Welght@)g(%gf;\g%(egcgﬂgyy (%éi ghtﬁlqlggs and resistance to dye
n=20 intrusion. A very, (sdriggh20<cBamge)i s ofsegey2t—i23 himg
i nner dianeter of the vial nmouth, but the values are
Inner diashdtbr of idlenapleci f i 220 oms of 22.0 +/ -2B12Zmm  Exanpl e

14: Anal ytics of ZoJedronjg¢ agid 4ng/ 100 n | ui ons

=20 ol um Stock sol ut'WeE@T 6'%&‘” e pﬁ%nkgg%—%@qmm)
Luna, RP -C 18 (2),maym (in steel), Phenonenex Length
250 mMm internal di amgter 4.6 mm or equival ent

Apparerft 8YMIE of inner 0.11% 0.20%
diameter of vial mouth, n=8 (range: 0.00 - 0.23 %) (range: 0.00 - 0.41 %)
Container closure tightness by tight tight

dye intrusion, n=40

Sterilization at worst case conditions does not have any detectable influence on vial tightness as
, e&xpressed by weight loss and resistance to dye intrusion. A very slight change is observed in the
inner diameter of the vial mouth, but the values are within the specifications of 22.0 +/- 0.2 mm.

r.“

Example 14: Analytics of Zoledronic acid 4mg/100 ml solutions

Column Luna, RP —C18 (2), 5 pm (in steel), Phenomenex

Length 250 mm, internal diameter 4.6 mm, or equivalent

column

Stock solution EDTA Accurately weigh to 0.001 g 0.365 g of EDTA into a 100 ml
volumetric flask, dissolve with 5 ml 2 M NaOH and fill up

to the mark with water

Mobile phase Accurately weigh to 0.1 g 6.2 g of disodium hydrogen
phosphate dihydrate (35mM)and 4.5g of tetrahexyl-
ammonium hydrogen sulfate (10 mM) into a flask, add
900 ml of water, 100 ml of acetonitrile dissolve and add
2 ml of EDTA stock solution and mix thoroughly. Adjust
the pH to 7.9 with 2 M sodium hydroxide solution.

Flow rate 1.2 ml/min
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Accurately weigh to 0.001 g 0.365 g of EDTA into a 100
m  volunetric flask, dissolve with 5 mM 2 M NaCOH and
wo dok/0e§551t0 the mark with water Accurately wePQhEPN04/010470
0.1 g 6.2 g of disodium hydrogen phosphate di hydrate
(35 mMyand 4.5 g of tetrahexyl- anmoni um hydrogen
sulfate (10 MM into a flask, add 900 m of water,
100 M of acetonitrile dissolve and add 2 m of EDTA
Detectionst ock sol uti on aAkd #ix thoroughly. Adjust the pHto
7.9 with 2 M sodi um hydroxi de solution. 1.2 mM/mn 26
TemperatW® 2005/ 025551 D@@%ttion Tenperature |njection
volunme Run time PCT/ EP2004/ 010470 | nportant remarks
Injection Véltdkecapi | | ari es160 gl r ecommended at | east between
colum and detector In order to avoid adsorption on
Run time9! @ss surfaces uagppixaghhfinauto sanpler vials and
past eur pipettes rrade fromplastic. Reference
sol utions have to be prepared with volunetric flasks
of frequently used gl assvvare or of plastic and stored

n astic flas Ie 15 - Read
tmportantBmallsit | ons. of P BEIS HPURFES HETEPonEBTRgEd i o8 Dparectpofumn
dose , pack of 108sdie@Gui val ent to 101.5g_
I ngr ed| ent 15ng/ 100nL 30ngy/ 100nL 60ng/ 100nL 90ngy/ 100nL

strengt hstrength %’8%35 B561020H PP HERUnFaRE bk plastic auto

di sodi um salt 19.
sampler vials and pasteur pipettes made from plastic.

Reference solutions have to be prepared with volumetric
flasks of frequently used glassware or of plastic and stored in

plastic flasks.

Example 15 — Ready- to use formulations of pamidronic acid

Composition per unit dose pack of 100.0mlL equivalent to 101.5g:

Ingredient 15mg/100mL  30mg/100mL 60mg/100mL 90mg/100mL
strength strength strength strength

Pamidronic acid disodium salt  19.79 mg 39.58 mg 79.16 mg 118.74 mg

pentahydrate

equivalent to pamidronic acid 15 mg 30 mg 60 mg 90 mg

Citric acid Ph. Bur. approx. approx. 3mg approx. 6mg approx. 9 mg

up to pH 6.5 1.5 mg

Mannitol Ph. Eur. | 5185 mg 5170 mg 5140 mg 5110 mg

Water for injection 96.29 g 96.28 g 96.27 g 96.26 g

Based on the basic composition of one dosage form unit given in the table above, the amount
needed for the batch to be manufactured is calculated. A typical batch size is approx. 5L for a lab
scale batch, 100 L for a pilot scale batch and 1000L for a production scale batch.

Approx. 85-95% of the total amount of water for injection are filled into a stainless steel
compounding vessel. Mannitol is added and dissolved under stirring. The drug substance

pamidrionic acid disodium salt pentahydrate is added and dissolved under stirring. The pH value
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pent ahydrate 15 ng 39.58 ng '79.16 ng 118. 74 ny
equi val ent to pam dronic acid approx. 30 ng 60 ng 90
worgooSioessst acid Ph. Eur. 1.5 ng approx. 3 ny ap@r/@R20065010470

nmg approx. 9 ng up to pH 6.5 5185 ng 5170 ng 5140 ny
5110 ng Mannitol Ph. Eur. 96.29 g96.28 g96. 27 g96.26 ¢
Water for injection Based on the basic conposition of

is adjuste@RAOOSRGBItIGh '61‘ biRid acll i&?ﬁaﬂeﬂ fdrri‘xﬁeétﬁﬂl %@Pﬁ}ﬁ@mﬂbﬁ‘ % adjusted to
amount needed for the batch be manufactured is

the final weigbtuwish water fortigjectical. Thabulk wlﬁmnuspa:qu:ﬁ tosthe Gllinpdineand filter

. g | ab | tch, 100 al
in-line thiay 1y SE0 2 e P Wohed BideRd DRiRog2 T bt vials are
filled with chht @2ahL @Fﬂié'ﬁlll@golﬂ%ne Ktek®ized AERBE IQ\'/D?S‘/ § ddnlnh%g g}us coated

into a stainless steel conpounding vessel
stoppers ars imsddediingmthe diads ahd du atijnered&tlals piersgaled Imthchlmglmum caps. The

) suhst gnc sodi_um sal ate

vials are TRt RSP G “Critert ERhn s PR eTIAEToRY S At ).
WD 2005/ 025551 PCT/ EP2004/ 010470 is adjusted with a 5%
solution of citric acid in water for injection. The

ExampledreepReadyi- ¢o usefontijulstion df pamidronic acid

Composition per unit dose pack of 100.0mlL equivalent to 101.5g:

Ingredient 15mg/100mL  30mg/100mL 60mg/100mL  90mg/100mL
strength strength strength strength

Pamidronic acid disodium salt  19.79 mg 39.58 mg 79.16 mg 118.74 mg

pentahydrate

equlvalent to pamidronic acid 15 mg 30 mg 60 mg 90 mg

Phosphonc acid 85% approx. approx. approx. approx.

up to pH 6.3 2.35 mg 4.7 mg 9.4 mg 14.1 mg

Mannitol Ph. Eur. 5185 mg 5170 mg 5140 mg 5110 mg

Water for injection 96.29 g 96.28 g 96.27 g 96.26 g

Based on the basic composition of one dosage form unit given in the table above, the amount
needed for the batch to be manufactured is calculated. A typical batch size is approx. 5L for a lab
scale batch, 100 L for a pilot scale batch and 1000L for a production scale batch.

Approx. 85-95% of the total amount of water for injection are filled into a stainless steel
compounding vessel. Mannitol is added and dissolved under stirring. The drug substance
pamidrionic acid disodium salt pentahydrate is added and dissolved under stirring. The pH value
of pH 6.3 is adjusted with a 5% solution of phosphoric acid in water for injection. The
preparation is adjusted to the final weight with water for injection. The bulk solution is passed to
the filling line and filter in-line through a filter of 0.2 pm pore size. Washed and dried Daikyo CZ
100mL plastic vials are filled with each 102 mL of the bulk solution. Sterilized Helvoet FM259/0
Omniflex plus coated stoppers are inserted into the vials, and the stoppered vials are sealed with
aluminium caps. The vials are sterilized with moist heat at >121 °C for at least 15 minutes

(effective dwell time).
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the final weight with water for injection. The bul k
solution is passed to the filling line and filter

WO peosiozsst hrough a filter of 0.2 mpore size. WEERRIN4/010470
and dried Daikyo CZ IOOniL plastic vials are filled
with each 102 nL of the bulk solution. Sterilized
Hel voet FM259/0 Omiflex plus coated stoppers are

Examglé Pﬁ-ekfeﬁﬁitﬁtlﬁe fdifanhBorss oﬁ&ﬂi?@mﬁfa@ﬁper ed vials are
Seared w alf(mmumcaps € vials are sterilized

¢: 15 m nut es

————ee#+eeH—ve—dweH—+Ha=e}f—Beaﬁf}I—e—%6~—Ready—Pe—4+se———“
Ingredienbr mul ati ons of Jamgitmilk a&ﬂmgllﬂmnbosﬂhilgﬁtOQmL uf9mg/100mL
dose pack of 100 sﬁnshgﬁqw valstmngtlo | Ostﬁ@_gth strength

] Y 0 00

Pam‘dm%l? %i Sisndtumy 'o hst'r'@fB8nst r ety
pentahydgte odi um salt 19. 79 ny39. 58 ng79. 16 nyll8. 74 ny

equwalem%ahxﬂ&ﬁ&gmaqu'l\sa,ﬁ nt to pRyRidroni c @ridls my30gg
ng rng90 hosp ric
Acetic aczixr];'glaplals%uﬂwox apppwx. 3pr oxapappr 8. upappooxpE.06. 32a@Box. 7.5

up to pHEO#®. 7 ng~9. 4 ngldng ng Mannihgl Ph. Eurmpl85 ng517fhg

. 5140 ng5110 ny er for injection96.29 g96. 28
Mam‘tO@B%ﬁ‘ g96.26 ¢ é\gég’%n theﬂggéﬁ’% conp%‘é‘lotm%n of &hd mg
Waterfoglgg,@qgnform unlt 9@ 08N i n trggggaé)l e aboy@yhe armg@ 6g

Based onAht hﬁﬂl@éﬂmﬁtﬁmﬂﬁ (ﬁ' iofe db§aga mﬁrm(mt §1|verﬁ firtha tdb@@abo‘ir@aﬂhe amount
batch, 100 L for a pilot scale batch and 1000L for a

needed forrthebaseh &bes@w\afa%%é ke catqypates: A bpicabbatel signis apprax. SL for alab
scale bat ’al nﬁ“es s? al@ %Emh (%% 66@9@22 e%ddc*\fgn A ol?atﬁa% added

Approx %&%ﬁ%qéﬁ eﬁﬁﬁﬁ{ a%sét%f ogﬂmc?%ﬁ Atk fa s
compourﬂlﬂ% \33'3&? %Xﬁﬂm&*ﬁ%ﬁeééﬁd 1g§b@vedm%ep§i ﬁ%%e(&‘ru Ibgtalﬁcne

I's adjusted wth a 5% solution of pho oric
pamldnoma:t aeid disodinmijsalit pemahydifdtels 4ddecbm¢hdlssmﬂwadsmddq sistingl The pH value
ter for. injection. The bulk

of pH 6 3Gty idh ‘bg’g‘é@]d‘t of BerEicFIdl iR TG EPRnIER HoR Thegieparation i
0
adjusted 'éd;tgle g’ﬂﬁl \if&%@?’&%%@&%} H{%‘E} rr%ﬁo The bmkf%gf ofl i s}sé’cﬁ%t}géjﬁllmg line

ried astic V|asar
and ﬁltezwhtlime e]aohghlﬂﬂlted_of@? pimepdw ‘sllze SWhshied and dﬁédaD!aiktyé @Z 100mL plastic
oet FNR59/ Qmi fl ex plus coated stoppers

vials are ﬁH%Wﬂt@&a‘Phw%Q’? rp%@f \‘sheab@k scahaaort iéerdizes Blekvog F/Maﬁ%/Oé?x@mﬂex plus
coated st(\?ﬁ%kseﬂemgéﬁ % i >#g'fﬁ@ﬂfé (E;)t%rﬁ eas?al%gg%&?] ﬁ’{l%lls h{’xﬁﬂnum

caps. Thd eibfseed stm@hzé‘d@*ﬁh hbREDeat at >121 °C for at least 15 minutes (effective dwell

time).

Example 18 — Ready- to use formulations of pamidronic acid

Composition per unit dose pack of 100.0mL equivalent to 101.5g:

Ingredient 15mg/100mL  30mg/100mL.  60mg/100mL  90mg/100mL
strength strength strength strength

Pamidronic acid disodium salt  19.79 mg 39.58 mg 79.16 mg 118.74 mg

pentahydrate :

equivalent to pamidronic acid 15 mg 30 mg 60 mg 90 mg

Lactic acid Ph. Eur. approx. 2.5 approx. 5.0 approx. 10.0  approx. 15.0
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28 WD 2005/ 025551 PCT/ EP2004/ 010470 Exanple 17 -
Ready- to use formul ations of pam dronic acid

W@0%3551i on per unit dose pack of 100. Onl eqUPEHERI004/010470
to 101.5 11 Ingredi ent15ng/ 100nL 30ngy/ 100nL 60ny/ 100nL
90ng/ 100nL strengt hstrengt hstrengt hstrength Pam dronic
acid disodiumsalt 19.79 ng39.58 ng79.16 ngll8. 74 ny

up to pHPE@Bt ahydrate equi yal ent to pa{g dronic amAT5 N30 r}géyu
mggo ng Acetic aci | aci al Ph. Eur.approx.
Mannito] Phsfiifpr ox. 2. 5appt&xmes. 0apptdkme7. 5 ufl4dmeH 5110 mg

Waterfcﬁléga{mﬁg”g Manni ypbg Bh. E“r9§2§§g”g517§6§§5140 W%fg]z%g

er—for |n|nr‘f|n 196. 29 0O g‘]QG 26

Based IB%QQ i@ ko6,
ased o sieido mﬁé’@bﬁoﬁ‘ecﬂﬁ?,ﬁ’g% i:oﬁlg%g%\%tﬂ% ﬁ%;tgglg i)oréqttﬁegﬂnﬁount

f%lven in the tabl e above;
needed fonthethatch tpbe mnufaamtemedalmlatedl Auymita datch stzg(is arox. SL for a lab
scal e batch, 1,00

scale ba{ﬁ Ing& ]2% thglpl t %r fogh{j?qlc?%)mdlfc&onécﬂ? Baﬁﬁb{ I on

: ch. Approx. 85-95%of the total amount of
Approx \/‘33?9&%0 p 5&1 e toplamouayh of ater ifqru@ectiqmt age filled Hitoh skinlesssteiel

compom?cﬁ%?éég?: Wnﬂlﬁﬁﬁgﬁddegaﬂﬁ als d (setglgﬁ.g d"l"l?elo%ug lsﬁ%(tj@ce
pamldncdmsmﬂd digodiaiit sah?ﬂhﬁhydiﬁt@tlﬁadcfcd &ﬂﬁi ﬁfésﬁ’@éﬂ SRS iy R dThe pH value

der stlrrlng pH val ue of pH 6.3 is adjust
of PH 6. :Mst "’rﬁlﬂlft@%’ ighp avs %Sﬁuttﬁ’ﬂ ofdegticacildn avater fomingactibwrThe preparation is

st B R FRF 9 Sl e LB e 8 b tin

and ﬁltepﬁslﬁﬁdhﬁo@gh heiltet bt 0.2Gunh } ds}emz@nw Ehddt8l dridd 'Dang ol
a filter of 0.2 mgglrep3| ze. V\aashed and drie &EH@HLPMSUC

vials are ¢fleqd “@I@ﬁaclpll%mlcof ¢ bmlk sglugion., SW@@Z@WH@V@&EMZIS@E) @’tnmﬂex plus

goated s fre Mlted el eats st vi¥B o sealennth einium
cfps. ThY Rlssare ﬁ@ﬂhi&dewﬁﬁ fRREhes avi il 15°Bfd? 1P RAHAY rmnhﬁe (effective dwell
. alum nium caps. The vials are sterilized w
tlme)- heat at >121 C for at least 15 mnutes (effective
dwell tinme). Exanple 18 - Ready- to use fornul ations
of pami dronic acid Conposition per unit dose pack of

Exampld §9- Qehd 06 véa féthulaBonOdf mnidronic acid

Composition per unit dose pack of 100.0mL equivalent to 101.5g:

Ingredient 15mg/100mL  30mg/100mL  60mg/100mL 90mg/100mL
strength strength strength strength

Pamidronic acid disodium salt  19.79 mg 39.58 mg 79.16 mg 118.74 mg

pentahydrate

equivalent to pamidronic acid 15 mg 30 mg 60 mg 90 mg

Tartaric acid Ph. Eur. approx. 1.5 approx. 3.0 approx. 6.0 approx. 9.0

up topH 6.5 mg mg mg mg

Mannitol Ph. Eur. 5185 mg 5170 mg 5140 mg 5110 mg

Water for injection 96.29 g 96.28 g 96.27 g 96.26 g

Based on the basic composition of one dosage form unit given in the table above, the amount
needed for the batch to be manufactured is calculated. A typical batch size is approx. 5L for a lab
scale batch, 100 L for a pilot scale batch and 1000L for a production scale batch.
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I ngredi ent Pami dronic acid disodiumsalt pentahydrate
equi valent to pamdronic acid Lactic .acid Ph. Eur.

wda 20vg/02B38m_30ny/ 100nL.60nmg/ 100m.90ny/ i COnL PCT/EP2004/010470
strengt hstrengt hstrengthstrength 19. 79 ng39. 58 ng79. 16
mgl18. 74 mg 15 ng30 ng60 ng90 ng approx. 2.5appr ox.
5. Oapprox. 10.Oapprox. 15.0 29 WO

- @*&%Eéﬁ%%@ﬁdnﬁé%%@ A4 T8 A5 gl el

compouhdifig &§s€lc Mannfél i8 9d@iand @i B9 ed ingR Gtikthgd TRE 8/ ABsthite

basi c conp03|t|on of one -dosage formunit given in
pamidrigrigagig ﬂlS@ bl pentabydnatain addqdea@dé%ssmdcd underistirrtg. The pH value

orpit 63 TR 5% bl St Ciei Qi WbERy 1Bl The Febstosion i
adjusted6 @ieeﬁﬂmwtgha Mth]!@ﬁ@ﬂ-fof Hjechion PiB Gk %luﬁ&ﬁis%abﬁﬁcia the filling line
prox. 85-95% of the total anobunt of water for

and ﬁlte?rg] e themnghadiltar jof 84 umm@reasl@t W ashedsandsdriagd| Daikyo CZ 100mL plastic

vials are&ﬂgga di nﬁ mgﬁﬂgthg?)ﬂ .ﬁ% ﬂz%la]ﬁ{:] %Jﬁ\ﬁg%%{@ ?)&nmﬂex plus

coated stbpp&d |ai:51ih§éﬁeﬁ iR the MMl Qﬁdﬂthb §t09 @f@&i Vi&lk%rél k&3Qd WA aluminium

under stirrin The pH val ue .3 is adjusted
caps. Theividis are Strridiged/witbmaist Heabat |>d2h8€ don a lmt By miiortes (effective dwell
injection, The preparation is adjusted to the fina
wei ght with water for injection. The bul k solution is
passed to the filling ine and filter in-line through
afilter of 0.2 mpore size. Washed and dri ed Dai kyo
CZ 1 OOnL plastic vials are filled with each 102 ni
of the bulk solution. Sterilized Hel voet FM259/0
Omiflex plus coated stoppers are inserted into the
vials, and the stoppered vials are sealed with
al um nium caps. The vials are sterilized with noist
heat at >121 C for at least 15 mnutes (effective
dwell tinme). Exanple 19 - Ready- to use formul ations
of pami dronic acid Conposition per unit dose pack of
100. Ok equi valent to 101 5g_ I ngredient15ng/ 100
30ngy/ 100k 60ng/ 100mL

time).
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10.

90ng/ 100nL strengt hstrengt hstrengt hstrength Pam dronic
acid disodiumsalt 19.79 ng39.58 ng79.16 ngll8. 74 ny

w@emsatssdr at e equi val ent to pami dronic aci d15 pgBeP20gEQ10470

nyg90 ng Tartaric acid Ph. Eur.approx. 1.5approx.

3. Oapprox. 6.0approx. 9.0 up to pH 6. 5ngngngny
Manni t ol Ph. Eur.5185 ng5170 ng5140 ngy5110 ng Water
for injection96.29 g96.28 g96.27 g96.26 g Based on the
basi ¢ conposition of one dosage formunit given in the
tabl e above, the amount cpagaegl for the batch to be
manuf actured is cal cul ated.” A typical batch size is
approx 5L f.or a Iab scale batch, 100 L for a piIot

| e bat.ch an %% for g g}gd(;t on cale bat ch t
st AyE e e fehe ba BA% Hilis BuioR s ey he achpine:

doftfadlin@iBisphosphonid SdlutidH, il WhRElat RAstdh&idrhh1edrhed 6F the

st ai nl ess steel corrpoundl ng vessel. Mannitol is added

cantingt seroprised agiastic eatdrial pmdjin Which dreepniaiys tishese sterilisable.
pam drionic acid disodiumsalt pentahydrate is added
and di ssol ved under stirring. The pH value of pH 6.3

A prdbibding tbfélﬁmfaf’/qrmhuaése Fordh havdhg &VbRnRCdfrd? about 20 ml

water for injection. The preparation is adjusted to
uphie about00wai ght with vvater for injection. The bulk
solution is passed to the filling line and filter

in-line through a filter of 0.2 mpore size. Wshed

fi)d%t' Roldpl 1k %p?ﬂsﬁ%taﬂ Bufferifb %gt it aﬁr@fe‘}d dﬁr £8asic

th each 102 i of the bdl k Sol ution: rilize
Hhiéfering bgdal/Abare(préiamably amorgdmisbase baffedns bgamper s ar e
inserted into the vials, and the stoppered vials are
sealed with alum nium caps. The vials are sterilized

%ﬁ@g%c@érd&%‘) cﬁﬁm@l %éjug%eﬁ %th%tél 646%?}18&2 1%29555@ {5"5 BHLESlogically

deCEPtAER? pH 47200 B SJEAI G pieferablyhyd ffceit| mast prefechbbyt pH 6.5.
in the formof a ready to use solution conprising a
contai ner containing a bi sphosphonate solution, in

t: 1 Contai.ner
Hhsiithodota3k L DB RSBl SUCAARR ke Sy eCHA
contalner is heat sterilisable. 2. A product

‘according to cIa|n11 in.ynit dose form having a
dareduet agcordipgioelaim 4.4p which the orgsniahase issodium acetate

A product according to claim 4, in which the base is sodium or potassium phosphate
A product according to claim 4, in which the base is sodium or potassium hydroxide

A product according to claims 1 to 8, comprising an isotonising agent, preferably a non-
ionic isotonising agent, more preferably a sugar, ester or alcohol, e.g. mannitol, 1, 2

propylene glycol, glycerol and sorbitol, of which mannitol is particularly preferred.

A product according to claim 9, in which the isotonising agent is a non-ionic isotonising
agent and which is analysable with a limit of quantitation for the bisphophonate and its
by-and degradation products of at least 0.1% related to the declared dose, preferably
without applying a derivatization step.
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11.

12.

14.

15.

16.

17.

18.

19.

3. A product according to claiml or conprising a

buffering agent, preferably a basic buffering agent,
worReos/opisef er abl y an -organi ¢ base buffering ageel/EP2D04/810470

product according to claim3, adjusted with an organic

base to a physiologically acceptable pH value of pH

5.5 - 8.0, preferably pH 6.0 -- 7.5, nost preferably

pH 6.5. 5. A product according to .claim4, in which

the organic base is sodiumcitrate 6. A product

RBESIEH RPordehglib 3140, Whichih ihljdaBlebydstirsediftnse éomatography

sodi um acetate 7. A product according to claim4, in )

witth efeomiplexiatior agent, g BN Ayr fog dletesminatiop hbthe hisphopl®naig and its

roduct accor di to claim4, in which the base is
@6@%%?%‘31@9&9%% hydroxi de 9. A product according
toclains 1 to 8, conprising an isotonising agent,

preferably a non- ionic isotonising agent, nore

A pbireragditicabprodyicompasing aspentaineo pesitainingp bisphesphaphte solution in
, 2 0 ene glycol, glycerol and sorbitol, of

%f%%ﬁyoﬁoqsgs‘éﬁ?w’é’f FPP8preferred. 10. A

dgr QUM doRCsof Bliftdspionatedl M 9, in which the isotonising
gent is a non-ionic isotonising agent and which is

Bnah yeeabicédasd biffeaingiagent, afd quantitation for the

i sphophqgnate and its by-and degradation products of
t APERLNIP ISPIIERERECH t 0 t he decl ared dose, preferably

WG 18RPING iG] SRty 8F e bh@hed EGRpristé a\Whistic material and in
005/ 025551 PCIT/ EP2004/ 010470 11. A product "accordi ng

which ke fitietiGontaiviec s tesminally hssd blealisapla. ever sed phase

chromat ography w th a conpl exati on agent, e.g. EDTA,

for determ nation of the bisphophonate and its by-and

B MR 1. % i PR AR R AL DEHIRUE plastic syrine.
solution in the formof a ready to use sol ution,
conprising a) a unit dgse of a bi sphosphqnate; .an

%P@%@r‘i‘i"%aoﬁﬂ@éngo‘iﬁ’f@@ OPf Q?’i’ﬁé’ﬁ?c,eg%‘ﬁ &fa“@j"’ ‘15 V&%ﬂ’ &‘8 r‘li’?%m material is

&&g{)é}gﬁtsi ng agent in which at |east the internal

surface of the container conprises a plastic materi al

and in which the filled container is termnally heat
sterilisable. 1.3. A product according tq .clai m? 1-12, . .

Aprodyctaccoringtoranyione ef the P&e%id@glci%ﬁén pY hich the plastic material is a
SVI . product according to any one of the

%ry“g)@gegﬁlﬁcg&g a;é‘r'rs, in which the plastic material is

transparent. 15. A product according to any one of the
preceding clainms, in which the plastic material_is a .

A prodyet adcprdlieg focllgimels, im which the plastiamatedialrigisigaikyo CZ resin or a

i.ch the plastic material is is Daikyo

%%ﬁ%@%}%ﬁdo&%ﬁn&%olymer

A product according to claim 15, in which the plastic material is a Ticona TOPAS

Polymer.

A product according to claim 15, in which the plastic material is a Schott TopPac vial or

syringe.

A product according to claims 1-15 in which the container is an infusion bag.
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

.simlar cycloolefinic polynmer 17. A product according
to claim15, in which the plastic material is a

WO TiosoessTOPAS  Pol ymer. 18. A product accor di PQI/EP2004/010470

claim15, in which the plastic material is a Schott
TopPac vial or syringe. 19. A product according to
clains 1-15 in which the container is an infusion bag.
33 WO 2005/,025551, PCI/ EP2004/.01.0470 20. .A pr.oduc
A progpet asgoTdmede Sl 1d; 1n igh fein e e LB Bﬁ@ot‘}/%fopylene»
@%@o eneﬁt%%oaéﬂdeaﬁmlmeférmg MR SRR Ep AbR ot oBRhyléhe at the

Ftil"ayer bag wth pol ypropyFene ‘or "polyet hyl'ere at
prédnct pomahting stdent acti ng si de. 21. A product according
to claim19, in which the infusion bag is a Baxter
Intravia container. 22. A product according to claim
&grod'u@t é@@bl‘&ﬁlﬁfjﬂa %kﬁlﬂfl@,s {OPhiRR thel igﬁ@ioﬁrﬁ%ﬁ@? Eealdeftravia container.
cont al ner. . product according to claim19, iIn
whi ch the infusion bag is a Braun PAB container. 24.
A [ laim.1 [ i ch the infusi
@agdl%gtuq%tﬁ@%%&gt%gll . %tgsgagw%g@efgigﬁs{]on%walﬁg%@ E:teunl Beollac gcr)]ntainer.
according to clainms 1-15 in which the container is
made by the Blow Fill/Seal technology and the
A prddactecontaigeioicidimi 19, fewkich det ibfisionPagyies BydwerRAB container.
Pol ypropyl ene. 26. A product according to claim25 in
whi ch the container is nmade by the Bl ow Fill/ Seal

t QNE Al b Al : :

RGO AN A OThAEEh oA RElCR bkl mao ofa Gvovae M312
fohi ch the container is nmade by the Bl ow Fill/ Seal
technol ogy and the container material is Rexene 32M2
pol ypropyl ene. 28. A product according to anyone of

ih recedi | 1:06q 4 i i h " ]
ARPRELRE Ak AL A 1 1 e e LRI Epl gy Esen
tséHinbldghane @le cothinef nidft € bl & seerdIfebind Bolyethglenk dr P8lybropylene.
whi ch the bi sphosphonate is 2-(imdazol-1yl)-1-

hydr oxyet hane- 1, 1- di phosphoni ¢ acid (zol edroni c aci d)

pr_a, bhar macol ogi cal . S, t 1 he e ;
e AR PR Rk il b midPrsen
teéRRSRIAA fied @nkfndPnsdetiall iy Bolsstopdete.

hydr oxy- propyl i dene- 1, 1=bi sphosphonat e pent ahydrat e

(pam dronic acid) or a pharmacol ogically acceptable

Braskb A Se Bt Bt hoR W coryad s mpge L e Blodrisea
{RLRIB RS RAA AR Qnbiddr TR iCRéxeRE 39MRIpolypropylene.

A product according to anyone of the preceding claims, in which the bisphosphonate is an

N-bisphosphonate or a pharmacologically acceptable salt thereof.

A product according to claim 28 in which the bisphosphonate is 2-(imidazol-1yl)-1-
hydroxyethane-1,1-diphosphonic acid (zoledronic acid) or a pharmacologically acceptable
salt thereof.

A product according to claim 28 in which the bisphosphonate is Disodium-3-amino-1-
hydroxy-propylidene-1,1-bisphosphonate pentahydrate (pamidronic acid) or a

pharmacologically acceptable salt thereof.
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31.

32.

33.

34

35.

36.

37.

38.

conprising a container containing a bi sphosphonate
solution, in which a bisphosphonate solution is

w@e@siogksdt wi t hin a container in which at | eastPCTEP2004/010470

internal surface of the container conprises a

transparent plastic material and in which the

container is heat sterilised, preferably noist heat
sterilised. 32. A process according to claim31, in

which the container is termnally heat sterilized. 33.
ApRiceseds thageedudiingof Dreadpionss bispho nate Whrineleeltial product
sterilization is at a tenperature 0 Feast about
CONPOSINEER %mer teuangs ahigphesphenats soazetloa, inewkieh atispbosphonate

<Bla3h 5 B80gs AP el BRI 81 fre
cdhtadier compHbs %hra!nﬁ}ﬁn‘ ldsti¢ iXeriabard mmbmﬂe cbhtainer is heat
m nutes up to about 3 hours, conveniently from about

stailisedprefsrably mpisiheastpidised, e. g. preferably about 30

mn. . 35. A process according to any one of clains

31-34, in which autoclaving conditions are applied to

Y Bicﬂ:b& aRcSrldfg tb icla¥m 33 StrvAIER tHeRoBtaik ierrthRaRY hddd sRrilized.
e.g. by autocl aving (dmell tinme) at >121 C for at

| east the 8-fold time of the D121 val ue of the

qutlon 6. ccor to any one.
Kprogs ok B od taing LB Rer GHEZAB0S i pfaripfgore of a
1@&& albcrht 3 1@4@&9 dblotidy1 3@9@ o ﬁfgh@r leQ & a RinpRFathi@ %%t Tebst 121°C or
e.g. by autoclaving (dwe time) at >121 C for at
hlglm,tegrmefﬂhbfymtdbwutriéleﬂ%f’@ D121 val ue of the
solution. 37. A process according to any one of clains
31-36, in which the container is depyrogenised before
A b&ddegwac%mgtte anPbRPHRIARRNALES HPhHichqRe dOM ﬁﬁf&h@ﬁbﬁyabout 15
by washing with water, preferably under pressure. .
rmqutes cpde ahtmt 6rh¢umgc¢m’emngtly)frenxﬁfbout Hi memBds-t8 @poutrd hours e.g.
ch.a &tOX|n/pyrogen-free or substantially
8@@&? M 3 BYtn-free container is obtained and is
f| Iled with the bisphosphonate solution. 35 WD
2005/ 025551 PCT/ EP2004/ 010470 39. A process accordi ng
A prcmess awoerdifg tolaay ome Glcldfs Jdktet, & Whtchau‘m'chm'r[g conditions are

nprises .a non-. ionic |sot n|3|n nt i n_whic )
qpahe%m%%&g%%ﬁsyasswamq PY§ y» ra foge gh%ggy%lm%%vmg (Qwel time)

par, | ARYF B 4 s used
#%?E}je gff)%tg%tgf@% Of?Hl tﬁn&@{)ﬁ’i@% lg{?onat e an ts by- and
degradati on products 40. A process according to any
one of clainms 26-34, wherein the product conprises a
Morecessaseerdingdp gy epmef %@éﬁ@ 1536 19 Whighiagtpclasing coaditions are

C t tR12

BYRE TR Norg B Yol 1% e SR BLEH L8 Rawen
tah&Ri opPPPAte 8 Mst the 14J$Mdaﬁ1®b sfxbe Batviahe oftiecketition.
advant ageously with a limt of quantitation of at
least 0.1 %

A process according to any one of claims 31-36, in which the container is depyrogenised

before filling with the bisphosphonate solution, conveniently by washing with water,

preferably under pressure.

A process according to any one of claims 31-36, in which an endotoxin/pyrogen-free or
substantially endotoxin/pyrogen-free container is obtained and is filled with the

bisphosphonate solution.
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39.

40.

related to the declared dose, preferably w thout
applying a derivatization step. 36
WO 2005/025551 PCT/EP2004/010470

A process according to any one of claims 31-38, wherein the product comprises a non-
ionic isotonising agent and in which ion chromatography, capillary electrophoresis, or
high performance liquid chromatography (HPLC) is used for determination of the
bisphophonate and its by-and degradation products

A process according to any one of claims 26-34, wherein the product comprises a non-
ionic isotonising agent and in which reversed phase chromatography, preferably with a
complexation agent, e.g. EDTA, is used for determination of the bisphophonate and its
by-and degradation products, advantageously with a limit of quantitation of at least 0.1%

related to the declared dose, preferably without applying a derivatization step.
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