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DELI VERY OF ASCORBI C ACI D FOR REDUCI NG APOVORPHI NE | NDUCED TOXI CI TY TO

Cl LI ATED TI SSUE The present invention relates to powdered nedi canents
f or nasal weeinep43 and has particul ar reference to powderedosmethisganent s
conprising active agents that denonstrate a 5degree of toxicity to ciliated
ti ssue. The powder ed nedi canents of the present invention are adapted to
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conposi tions conprising aponor phi ne and/ or aponor phine salts and

10cycl odextrin and/ or other saccharides and/ or su%ar al cohol s. onor phi ne
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possessi ng .t:h St article.size. Oher nmethods to nmake a suitable
15powder oald%%e[f:&aiﬁaérﬁe?%aaﬁe %ughgoéﬁmé%t ed. Firstly, a solution of the active

agent and the cyclodextrin and/or the other saccharides and/or sugar
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is al so sible to remove the solvent by freeze-drying, .followed by
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phar macol ogi cal 'y and 25t herapeutically active system c
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powder formulati'ons of active nateridls and exclpients of Sul'table particle
si ze for cpdsdktrohednidicethe atlaar shehalidee etd/yr sopdraicobals madé, rielbeesddivyi ng, wi t hout
the need_for n i.t.hout .co ficant a s of finings

havi ng a pﬁeﬁfptﬁfquglfﬂle f @n g?wplélg%ns th gﬁlaslfg% l%’g S%%Eﬁ: R ARR Sg]g%g%’f’ i on of
conponentigextdriing, BHewtd biepudverBhitd: dfnied PovRIePRalkS desired particle size by using
conventional techniques, known from the pharmaceutical literature. According to US-A-
20 3756483, many other excipients, known from the pharmaceutical literature, can be added,
such as preservatives, surfactants, co-solvents, adhesives, antioxidants, buffers, viscosity

enhancing agents, and agents to adjust the pH or the osmolarity.

WO-A-2004/075824, the contents of which are also incorporated herein by

reference, discloses formulations suitable for nasal delivery of pharmacologically and

25 therapeutically active agents for systemic activity, in particular nasal powders coﬁta:ining
drugs such as apomorphine and dinydroergoiamine and their salts. According to WO-A-
2004/075824, powder formulations of active materials and excipients of suitable particle
size for nasal delivery can be directly obtained by freeze-drying, without the need for
milling and without containing significant amounts of finings having a particle size of less

30 than about 10um, by the selection of components with a specific crystalline/amorphous
balance. Such powders retain free-flowing properties on storage, are physically and

chemically stable and are readily soluble. According to WO-A-2004/075824, such



bal ance Such powders retain free-flowi ng properties on storage, are
physically and chemcally stable and are readily soluble. According to

WO A- 2004/ 075824, such - 2 - powdered pharnaceutical formulations for
nasal delivery conprise a freeze-dried it end of active material (s) and
~excipients(s) containing 0.5-50 %w. of the active material (s), and
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i n an anorphous state. The present I nventors Rave observed t hat
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ki nd foundyiia the nasal cavity (or nasal fossa). In particular, aponorphine

has been observed to cause the arrest of cilia beat novenent when applied

in solution to a section of ciliated tissue taken fromthe trachea of a
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nasal i rriefdks binddeingan thenasalqasity (orgagal e b Ug paBisalar pamoBing s s .
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provi de an 1 npr oved powﬁere medi cament Tor nasal delivery conprising an
act i ve ageviliatedhassudedken itorrathe sratioed ddiatpidkanchrkéd atasedaihedsuayckedpegdral |y t he
respiratory, epithel jum i.ch medic nt s adapted, to_aneliorate such
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a powder ed nedi canent for nasal delivery, said di canent conprising an
act i ve agdharti¢tibatensxtingbtdedrokinghe pasabeaviityi egpecially patieles fortaiamglactyat i ng
sai d toxi C(H% In a.first aspect,. there its. rovi ded t.he use of.
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delivery, sauficnedl sammbhsconprising an active agent that exhibits toxicity
to ciliated tissue, for aneliorating said toxicity, wherein said active
agent conprises aponorphine, optionally in the formof a pharmaceutically
accept abl SEMMARY hydrate. - 2a - According to anot her enbodi nent
of the present disclosure there is provided a nasally-adm ni stered,
powder ed nedi ca for. anel]qrati t .Gl i.:l41 ﬁg]éfr':. ue of a
co-adm ni ster edqgég) Clhbgl yégg%d %g‘% ng ei‘%lgsteép%lh(gh&%%&)ﬁgﬁ%%%sal kécgl canent
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agent that,gxfiihl b eBuaR Lo idkidiyy, said nedi cament conprising said active
agent and ascorbic acid, wherein’said active agent conprises aponorphine,
optionally in the formof a pharnmaceutically acceptable salt or hydrate.
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in Vitro," Roneijn, eta].; Int. J. Pharm, 135; 1996: 137-145;

"d assi f i cap¢lpHatyie safdor509/ 019463PCT/ GB2008/ 002648 - 3 -

In a first aspect, there is provided the use of ascorbic acid in the manufacture of a
powdered medicament for nasal delivery, said medicament comprising an active agent that
exhibits toxicity to ciliated tissue, for ameliorating said toxicity, wherein said active agent

comprises apomorphine, optionally in the form of a pharmaceutically acceptable salt or

hydrate.



Clio-lInhibiting Effects of Nasal Drugs," Merlcus, et al., Laryngoscope,
111(4); April 2001: 595-602). By "aneliorating said toxicity" hereinis
meant that the adverse effect of the active agent on the cilia beat
frequency is |l essened as a result of theai-nclusion in the nmedi canent of
ascorbic acid for co-admnistration with said active agent. Such | essening
Sof the adver seagldiath lndie AbblMFROPRE PRk didiANBEAL plLRAYENCY MY
conprehend | essening the reduction in ci |§ eat ?requency of afl owi ng the
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active agent, for exanple by washing,, .even after. repeated adm ni stration of
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ciliated tissu8ivtQostNandQe6lgPLlihat upon admi nistration to such tissue it
reduces the cilia %eat frequency to 0% or substantially 0% (i.e., |less than

5% and, in sonme instances, |ess than 1% . The "toxic" effect of the active
agent may al so et second/@spsitothere i provived sevsadlt-fminispoed pevdsval medicarhent

active agept, faor exanmpl e washi ng,. t cilia beat .freguen does_not
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than 5% . Further particulars of the cilia beat frequency nodel are given

bel ow. | n Ybseinsaislousting At camprses P PAEenePtraplly snipe i&re efgonor phi ne,

optional | y.j : gﬁg@ ically acceptable salt or hydrate,
e.g., apon%liragﬁ%%gnwcg%ﬁt?%gpﬁ sdi la}jtu!?hedi canment may conprise 0.1-50 % wt .
aponor phine, preferably 1- 20 15 %wt., and typically 1-10 % w. The

medi canment DET AThEDDESEIRININOMNt i on may be used in the treatnent of
Par ki nson' s di sease or other diseases, disorders or synptons for which

aponor phine is indgicated such, for exanple, as sexual dysfuynctiqgn. .

Sai d nmedi cament ™Y s'ftr 4t Bnegat %‘atptﬁ%ngtivefa&m%é‘f’aﬁmﬁ%rﬁf F%‘%&'&r‘?}haan_d may
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and are known 25to0 those skilled in the art. In sonme enbodinents, said
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%w. or nore of said one or nore excipients, typically about 80 %w. or
nore. WD 2009/ 019463PCT/ GB2008/ 002648 - 4 -



Typical ly, said powder may have a nmean particle size in the range from
5-150 m preferably about 50-100 m Further, the anounts of particles with
a size less than 5 mor greater than 150 m shoul d desirably be m ni m sed.
Advant agesQghigioigai d nedi canent may be freeze-dried. 3aitcaERiopoosed d

medi cament 5may conprise one or nore sugar al cohols as a freeze-drying
exci pi ent. Known sugar al cohol s corrpr31'“se arabitol, erythritol, glycerol,
isomalt, lactitol, maltitol, mannitol, sorbitol and xylitol. Preferably,
sai d oneCiip-InEbeing Efiacts af HodabdDsug MdkusseflabcLasngasermentiiibt 6ptil D8t bi t ol |

inositol _and/lor_xylitol.. Preferably I C i,5es mannit ol
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that t heyckQEBEHne YR il Re) fidgaeaes Selbtstimld ay a oésubtpdtheripdinsie indlscor bi ¢ aci d
and mannitol . Sujtab]y, sajd nedicanent.pay. conprigse, about 99.8-40 %
Wt . sugam@PWPf,asﬁ?l%??cé\‘c%ﬁ%yc@én@@}%at%n\ﬁ Saﬁﬂ%?@ﬁrgg‘él$‘§hge§?%8 %w. In
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all of the one or nore excipients |ncL$Jﬁ(g§g i n the nedi canent

apart frissenie tesedictipe imeliabeat Baqueasyieflowing thegiy CKRBNC may conpri se

a di sacchar] Ll 9R8kefiG! B B hotivSYbdRlibYexagdldbyRahgament may
therefor%%{;:‘%)e?fgaﬁl?%seﬁg?gg}%%ﬁ%ofmasui_tablcevdi %acchaarxiag% such, f%r exanpl e,
as tr ehabeseaftorrepatadosieninisatioowéthe ptivgiagenit s, sai d nedi canent may conpri se
0.1-1%or 2% w. trehal ose or sucrose. Desirably, said medi canent shoul d

conprise | esspthan AROMEchi bborivEa0en AROD: SRRLF kPGHabdi M A-RO04 075824,
by the sel ection of conponehts W th a specific crystalline/ anorphous

bal Hnce, egegidha epachdmidistativaric strindissig itrefuces thelcdiadiegieramencyits %t abl e f or
nasal deliver e directl tal - eRZE dNGrpMLhout the need
for post-s'ﬁ%sglf‘%ﬁw/f’ﬁieﬁg?ss n %&%ﬁﬁo%s%%g% aa}n%%shge%%?%é%@ 'cgd f(lsni ngs. The

f r eeze- deifed ofidiacireRtntaceaidi legrterdtie iptheserss thayveort ieonval lvéihef or e

preferably, conprises an, 25anorphous co ent ich rph onent
constit uta"eté"eégeqteéé?xaﬁ?piezb% Ws.hg}g’gl?cﬁ%g’gé%r%ﬁ%%cwwso@%?eﬁ%‘% §%’§qe§%@3i canent .
In sone enadisimitcenilPit:, dBerMeashing Ghe §Hebdl GBghaty mbe rdnteimat l@ssdphous
state, preferably 1-10 %w. In sone enbodi nents, substantially all of the

excipi entlf¥)anddngome ipgiappesoless B@ W8l | as the ascorbic acid may be in
crystalline form whilst substantially all of the active agent, e.g.,
aponor phi ne, RYhdd BakibuidfRiF BRQIE L2ef fdqiney mdalet are given below.

In some embodiments, said active agent may comprise apomorphine, optionally in
the form of a pharmaceutically acceptable salt or hydrate, e.g., apomorphine HCL
Suitably, said medicament may comprise 0.1-50 % wt. apomorphine, preferably 1-

20 15 % wt., and typically 1-10 % wt. The medicament of the present invention may be used
in the treatment of Parkinson's disease or other diseases, disorders or symptoms for which

apomorphine is indicated such, for example, as sexual dysfunction.

Said medicament is formulated as a powder for nasal administration, and may
comprise one or more excipients that are appropriate for such formulation and are known
25 to those skilled in the art. In some embodiments, said medicament may comprise about
99.8-45 % wt. of such one or more excipients in addition to said apomorphine and said
ascorbic acid, the total amount of ingredients being 160 % wt. Preferably, said
medicament comprises about 70 % wt. or more of said one or more excipients, typically

about 80 % wt. or more,



The rati o and pérsistence of the anorphous and crystalline conponents of

t he medi canent according to the invention may be determ ned for conpliance
with the crystalline/anorphous paraneters as defined above by thernal

anal ysi s, Worig¢Nd¥4g di fferenti al scanni ng cal ori netry.PERBRHBaNLHE] e Si ze
di stribution pattern of the nmedi canent may be defined by particle size
characterisation by |aser diffractioh: I n sonme enbodi nents, such
particle size characterisation nay be carried out directly on a dry powder
sanpl e of t heynediycanepwded ity amal arséan)paticleotizedn zemphee BIM OHE0 Wi canent

suspended in a solvent in which the nedi caneat i.S. anal ysi s
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Instrun%p%éat%mﬁmﬁ%ﬁml@wﬁﬁbl?%mhﬂnyseﬁte- aggregated at the tinme of

S

characterrsation, and this is best achieved using the wet anal ysis nethod.

Wth such net hod, de-aggregation of rticle.agglor t chi eved
R S

by the use oPdufEaaepasihFaidgeadicamert pay e ehess ARy o t he

sanpl e 3,5;1 ocrorr}pgla 208l ¥ SicRe ARdr ABIHRLAk BEdeRYdr§ink eréipigniorKnosai sugarl ation of the
sanpl e dUPi NG 1banal sis. I'n addition, de-a gr,e(gatziﬁp of the sapple can be
verifi ediochslsabiyriseraenbitoh erileiiels glgpracl, isomalt, Toqifql HAlHLIPP TP o i ze
character i saLl e AISGHIR BaPbe el tolEthne Emiiolt hat i s
aspi rat é’&di}{ﬁ{it(gea% rgé%/ate)@f (s)a?@é{x@%ﬁ%g%@ ra_gt e t hat asg{))epr oxj mat es, hov¥ t he

medi canegibinhihaditbenddmiylitst Freferably, widsaesrabnohplrogpgises mgnnitoh Ip) oy rate in
t he range of 20about 10-30,L/mn [ =20mbhidh th@thet IS, particle
si ze di sﬁomeﬁﬁ'g’Pgiﬁleﬁféymﬁlém%%Wg]gedmﬁtss%ﬁga&g%%a@g@?o@iens}tn%t?ent ati or? -avai | abl e

fram SynpatiesmdanasisGeswnmlly ofiapdmdrhising asokc beid aed Benpitebr ed to the
detector using an | NHALERTM nodul e that is adapted to sinulate the particle

size distribytion of,ka sanple LD dionasal duva¥eoBopatient. In
such case, it W@ﬁﬁﬁa{?ﬁﬂ%@‘[&%&%?%gﬂﬂggt%%%%g-gggg&r(}egat e'u?he csa?rpl e before
char act eglsathio9m.8-25eswt. haditiedlyioss-18% 0. bi smenebdsneish &ciirecanent
woul d actual |y be dj spensed in practice,.. Vi j

crystal I$%Mﬁftﬁl‘iﬂ%¥§§ TR SRR B 18&?@5%%”5%8@%%&?&@%5 }OM\(/)%%(;%Q% hat an
aqueous §of.All RtdhORe@barkdhe asONBan eRtascorisc aadpat i bl e with freeze-drying,

t hen the nedi canent according to the invention preferably has one or nore

of the follow ng properties:. 30 A particle si. [ dafonaasal delivery
that5 can be ihtgBER® nW%eﬁfﬁpﬂﬁgpaﬁﬁo?lpré%?e@%%@ﬁs;g #hfa o

excipient. Suitably, said medicament may therefore comprise 0-5 % wt. of a suitable

disaccharide such, for example, as trehalose or sucrose, in some embodiments, said

medicament may compriss 0.1-1% or 2% wt. trehalose or sucrose.

Desirably, said medicament should comprise less than about 1 % wt. HoO.

20 As described in WO-A-2004/075824, by the selection of components with a
specific crystalline/amorphous balance, 2 powdered medicament having a particle size that
is suitable for nasal delivery may be directly obtained by freeze-drying, without the need
for post-drying milling, and without contairﬁng pronounced finings. The freeze-dried
medicament according to the present invention therefore preferably comprises an

25 amorphous component, which amorphous component constitutes at least 0.1 % wt. or at
least 0.5 % wt. of the total medicament. In some embodiments, 0.1-15 % wt. of the blend
may be in an amorphous state, preferably 1-10 % wt. In some embodiments, substantially
all of the excipient(s), e.g., mannitol, as well as the ascorbic acid may be in crystalline

form, whilst substantially all of the active agent, e.g., apomorphine, may be 1n amorphous

30 form.



WO 2009/ 019463PCT/ GB2008/ 002648 - 6 - A small particle size distribution
wherein the proportion of small particles having a size | ess than about 5
pm (finings) is mnimsed; Wen renoved fromthe freeze-dryer and exposed
to the atﬁﬁ@%ﬁ%ﬁ%ﬁ3the particl es of RIT&GHWEWAHENt do not
alter in size nor absorb noisture to Lhe S5extent that the particles

aggl onerate or beconme sticky, thereby preventlng final finishing or

di spensi ng and al so i nfl uenci q% phar macol ogi cal activity; The resultant
nasal powder &RniEHP fad PRrYReRGS ol e auioyphol kiR Bl Res empEwF pEPen and, as a
CONSeqUeRER; ek HRoRRRRIRA BRiERn B bdcidhmi MRS BRihcul Al 4 the particle
size, as neasured by laser diffraction, under which 1010% by vol unme of the
particl esryseﬂmp/@mpm@ww@ew as definey abayedy thesmek anBlygis) inpludigr abl y at | east
6 pm nore. 9 pm nost preferably at |east 10 pm and
partlcularﬁg&%gg &“x#ﬁﬁégst 15 m The particle size, as nmeasured by

| aser diffraction, under whi ch 90% by volune of the particles is

di st¥i but ed (@b@/parﬁ)c,l@;i)ze flistriprafrepaiginoishe melcan®Omambe dofieed by ghrtickbl y at
15npst 12 . pr nost 100 pm particularly preferably at
nost 18 p%?gﬂ%ﬁ%%%%gﬂﬁga%%gg] ?& preferably 50 pm especially 45 m The
particle size distribution (calculated as the difference between (D(v, 0.9)
and (D(v, O. 1ﬁz$mmﬁmébémamhymaﬁpﬁﬁ®bSh@@mpmnmmﬁﬁenpmebepaﬁb¢omt most 110

pm oSt prefer ably 80,8, AdBATLIEULAL) M PEELELRRl oy 40 m. Z0The present

medicament suspended in a solvent in which the medlcamen‘i is insoluble (wet ana];yszs)

10 using, e.g., Mastersizer™ instrumentation available from Malvern Instruments UK. Bach
sample may be fully de-aggregated at the time of characterisation, and this is best achieved
using the wet analysis method. With such method, de-aggregation of particle agglomerates
may be achieved by the vse of dispersing agents, surfactants and/or sonication of the
sample prior to analysis and maintained by stirring or recirculation of the sample during

15 analysis. In addition, de-aggregation of the sample can be verified visually under a

microscope.

Alternatively, particle size characterisation may be performed on a sample of the
medicament that is aspirated into a detector at a flow rate that approximates how the
medicament would be administered by a patient in use, i.e., a flow rate in the range of

20 about 10-30 L/min, typically 15-20 L/min. For this, particle size distribution may be
defined using, e.g.. instrumentation available from Sympatec GmbH, Germany, with the
sample being delivered to the detector using an INHALER™: module that is adapted to
simulate the particle size distribution of a sample when administered nasally by a patient.
In such case, it is an unnecessary fully to de-aggregate the sample before characterisation,

25 as the intention is to simulate how the medicament would actually be dispensed in practice.

By complying with the crystalline/amorphous parameters defined above, and
provided that an aqueous formmilation of the components is compatible with freeze-drying,
then the medicament according to the invention preferably has one or more of the

following properties:

30 e A particle size suitable for nasal delivery that can be induced and

maintained by freeze-drying;



medi canment conprising an active agent which exhibits toxicity to ciliated
ti ssue such, for exanple, as aponorphine surprisingly aneliorates such
toxicity to the extent that such tissue taken fromthe trachea of a chick
enbryo wheR 20¢9¢a%4¢4 with said active agent and ascor bir€rgasdosremevers cilia
beat novenent after washing. Furtheupore, it has been 25denonstrated that
such tissue retains the ability to récover cilia beat novement even after
repeated adm nistration of said active agent and ascorbic acid. By
"anel i or at es suchM@nquﬂt;c’Ia dherditribitenmemrdn thatopapon o pealhgwfialest rati on of

t he active agent comi na Kciliated tissue, a
cilia beat frequehﬁ‘f}n%? S%EE tﬁgqé%gsgﬁygﬁﬁiﬂ%ﬁ%) g%g]f)lﬁig freatment frequency
and preferably at |east about 20% e.g., 20-

2009/ 019463PCT/ £B208/:002@4 From fhe ﬁeéﬂ:%rya* anétea;nuae:tito tRuatmiesphereatiieer washi ng

So as to renpve the acti gent su aII fromt tissue,
the cilia beat fr@ﬁ%’éﬁ(’%?yf?‘% ’é‘f?@e‘%tgloan %ler n"%a‘af fhmg S‘!sm%%ogﬁet r eat ment

l'evel , preferably .afend Ba%he SHRMMs a@@fél&?atg&%eemge sticky, theralsyt pi8@tingn sone
errbodl ments, the cilia beat frequency may cover to le stwgbout 40- 50% of

its pre-treatment fnelianishing oridispsasrg Andabodeflupeing aRameeErEIGa HNY: Tn

accordance with the present invention, the nedi canent conprises an anount

of ascorbic acidg, ﬁ@'x&&tﬁﬁ%@pdv%e@éﬂhﬁ%%g@ébk@myﬂmpewee@hsaye for

aneliorating said toxicity. Sald medi cament may conprijse up to about 5 %
wt. ascorbic acid. absmpmfmtﬂnshasmmnmmf@&rhﬁhﬂ@ﬂ“%%@gtﬁ%@m i nvention may
conprise about 0.1-5 %w. ascorbic acid, 10preferably 0.5-2 %w., e.g.

about 1 % wt artichlAGly Re %Qi@@fze aa%%%"a@“r&gb}t Rsdr REFrhIRNEdRNwhRY be
manuf actured freeze c‘i’ry g a sol ‘uti on congrl Si n said actjve agent, a

sugdr al kol valmmﬁeaﬁdmmmlms dstriuied (RXV. Celdsis able& Dok, Pregpraphyt
T et FonlhS 4 TG piogli Ol BIRS RO UBCSH BRIy ot i 10 Bl ok 3Rk ulafi

sol ution e conpri se tureo of said
15act i vepr@ely atQedkt 55 fiawt . of ascorbic acid, O- 5 %wt. trehal ose and/ or
sucr ose and 99 8-40 % w. of said sugar al cohol .

The particle size, as measured by laser diffraction, under which 90% by volume of
the particles is distributed (D(v, 0.9)) is preferably at most 150 um, more preferably at
15 most 125 pm, most preferably at most 100 pm, particularly preferably at most 18 pm, and
more particularly preferably 50 pm, especially 45 pm.

‘The particle size distribution (calculated as the difference between (D(v, 0.9) and
(D(v, 0.1) is preferably at most 140 pm, more preferably at most 110 pm, most preferably
50 um, and particularly preferably 40 pm.

20 The present nventors have observed that the addition of ascorbic acid to a
medicament comprising an active agent which exhibits toxicity to ciliated tissue such, for
example, as apomorphine surprisingly ameliorates such toxicity to the extent that such
tissue taken from the trachea of a chick embryo when treated with said active agent and
ascorbic acid recovers cilia beat movement after washing. Furthermore, it has been

25 demonstrated that such fissue retains the ability to recover cilia beat movement even after

repeated administration of said active agent and ascorbic acid.

By "ameliorates such toxicity" herein is meant that upon the administration of the
active agent in combination with ascorbic acid to ciliated tissue, a cilia beat frequency of at

least about 10% of the pre-treatment frequency and preferably at least about 20%, e.g., 20~



As described in WO A-2004/ 075824, the freezing conditions~should preferably
be selected to provide an optimal ice crystal structure conducive to

maxi mal sublinmation rate, the mai ntenance of the crystalline phase within

t he mat ri WO 28¢9dVisw63 | nducti on of and/ or 20nai nt enance dCraBampophious phase
Wi thin the matrix. The sel ection of sgitable freezing conditions wll be

i nfluenced by the chenical nature and’concentration of the active
conponent(s). and c yg%%jlising aor anor phous excipient(s) within the

sol ut i on48r¢ 1§ TrpRss | ToRtnes plba yEshipg 8t asde &rypvedprpceiye agant eubstapipllyiea pri nary
cont ai negplisBfled Ok, UEsiBa bALHRBAMGEABI0Teas3MPLS 08 it PeRibbtment

25D fferential scanning cal ori net rg/, differential thernal "analysis and

resi st ané®ehpedfgrably ahggst peouy 874 of 8> defd.ré leaitS0Pmy Ninfspime zinhedimendiths ons. From
such anal.ysi ' i A4 sd L al oduct

shoul d bgﬂéﬁﬁggﬁhggﬁif@ﬁﬁﬁ?ﬁ%ﬂg%ﬁ%“ﬁ%g#bgﬁﬁggfﬁg5@?%%P%9§%g??§ 0 i nduce
or nai nt abeni2AS0cwinnies eftaretasliing.conposi ti on. For exanple, a freezing rate of
about 0.1 to 0.5 C. per mnute and heat annealing cycle 30conprising, for

W0 2000/ 01046 5P EENTo LS Rg: Fyeftiol be hetical i BB o dlede L% oo

t o -45 Cascohiot eci@, Wwinch smizef et ledstyab agpuitadectbedor asdibratifhesié tuadityes may be
used for i dance ut will.var e ing on.the.fo tjon of the active
mat eri al S%ﬁcfml’c? % PS%%ODI?HSF(‘JIB%%%&%E%%‘HQa%?ﬁgjé??ft‘ sélgﬁhgo er conponent (s)
ESEd' in Eﬁeﬁ&éﬁfﬁrcﬁiﬂi@ée;ﬁaﬁoim@ﬁaﬂﬁia? pmapzswabazhﬂoei_gwﬁu%%@mb gcii,ncl udes 150
eatin i rect or in drying, increased chanmber pressure to
mToH’ ?OP}’%@P‘PW&%@‘%’%{&%”@%{R }a%d%t ngreased final drying !toerrperature to 20
C. Variations on this cycle, designed for specific product/process
optinisation ifhehsdeameyaberdhetahshebdiohaimyai-abiitichSed ¥ f@de-tQirkd C. for
the initial,K phase of main (primry) dryin nd t hen, progressively reduced
to 5 C FSPIUERRCHBPILRE T a87B R SS5 ?}ﬁ‘g@?“%?sﬁ?ﬁl?ﬁ’ WG’E’ o BRLEASEr pressure
i ncr eased, 1UR Wi0o3AO EFRI Kol Bich@Giih b RhSph&AtstdiIPUt i nto product followed by
i ncreased shelf tenperature to 25 C. for final

Suitably, said solution may therefore comprise an admixture of 0.1-50 % wt. of said
15 active agent, 0.1-5 % wt. of ascorbic acid, (-5 % wt. trehalose and/or sucrose and 99.8-40
% wi. of said sugar alcohol.

As described in WO-A-2004/075824, the freezing conditions should preferably be
selected to provide an optimal ice crystal structure conducive to maximal sublimation rate,
the maintenance of the crystalline phase within the matrix, and/or induction of and/or

20 maintenance of an amorphous phase within the matrix.

The selection of suitable freezing conditions will be influenced by the chemical
nature and concentration of the active component(s) and crystallising or amorphous
excipient(s) within the sofution or suspension, freeze~dryer design and specification, the

primary container used to process the product and/or sample fill depth.

25 Differential scanning calorimetry, differential thermal analysis and resistance
analysis may be used to define optimum freezing conditions. From such analysis, it has
been found that it is desirable that the product should be frozen at a slow rate or heat
annealing cycle applied to induce or maintain the correct matrix composition. For
example, a freezing rate of about 0.1 to 0.5° C. per minute and heat annealing cycle

30 comprising, for exampie: cool products to -45° C. at 0.1-1.0° C. per minute; hold 2 hows,



(secondary) drying Factors which detenine the freeze-drying characteristics
of the sanple include: The glass transition tenperature (Tg') which
determ nes the tenperature at 15which the viscosity of the cool ed nmass

decr easeswoupfrigi4éht | y so that the sanple col | apses dedrrap2dmssemes dryi ng.

G ass transition tenperatures have been determ ned by differential scanning
calorinetry or differential thermal-#&nalysis; Operationally the tenperature
at which the sanple coll apses during freeze- 20drying is defined as the

col | aps g ke mPasatyuneldTedurs, Eotdoapsest @rpad Athonsdstrediiseekare heeh by

freeze-drying mcroscopy. In the absence aof conplicatin .S.such as
the devasadpibete vahues mapy e &SSP GRS H‘ét W%g%gﬁ%ﬁ%?n %‘Sﬁﬁgﬁg%ﬁgnd gl ass
transit io?ﬂetaﬁm%ﬁgﬁ'fﬂ &8d Bh@afiopR iRkhdsd By fid adbaratus and other component(sSKi n
formati on and associ ated defects, are also determ ned by freeze-drying

25m cr osswpy fresze-dryinghe nedi canment according to the invention has the
advant age that no preservatives such, for exanple, as bactericides and

fungi ci des, £:5 8 Rhi¥abieH Gl BF@SIREMAls et adiRckNaVETCtor deiar ease t he
cillgary nnvergrélﬁ? ofrei ‘j[un&, et a%?f 1996, Merkus, et al., .20

r 01% -9 -
The medideying micresebeldinigr presstkedo il #EAPT dhaHiatp Beak il acreds ch@iﬁl‘?‘r‘kg a nasal
insufflator or a ' j 1EMROGLIERE Secifide nmedi canent may,
for examgﬁgeﬁﬁgg&dﬁ?’n@?@%u dehtﬁmiﬁlgg% S gihspo'sg)demi ,ln an _inhal ation or
i nsuf f | abdunt/stestss eptinisaeedhduded pyie whemehelhtcaweraird ighstHe léapsiif e to make
pores at a top and pottom.of the. I dAiravwp: fh by
i nhal at itBHBPRHPRRR W%ﬂ%i@e’%%gg egp rcéﬁgﬁtr&tﬁ%%cp%arti cles of
medijCamBhaihidr@f e @ainientdyingsith cHindenpatscamaateassa yp & 3 BECHHNI ni st er ed
in ajet-spray of an . nert or suspended .in..|liqui } jds. The
requir ecfa@ﬁ@ﬁﬁlea’%‘18?“r’i’é‘?amdé’g%ﬂ?‘gﬁ’tdr%é’t]ﬁ%ﬁa% sheti gL atgrr{e?glg gg‘nrr%'ncftOI giél%or ding to
t he inve@&w&rﬂqﬁyﬁg: for exanple, between 1 and 50 ng, typically 1 to 20
nmg, for exanpl® adm nistered as about 5 10to 20 ngy per nostril.

Factors which determine the freeze-drying characteristics of the sample include:

¢ The glass transition temperature (Tg') which determines the temperature at
15 which the viscosity of the cooled mass decreases sufficiently so that the
sample collapses during freeze-drying. Glass transition temperatures have
been determined by differential scanning calorimetry or differential thermal

analysis;

¢ Operationally the temperature at which the sample collapses during freeze-
20 drying is defined as the collapse temperature (Tc). Collapse temperatures
are determined by freeze-drying microscopy. In the absence of
complicating factors such as the development of surface skins on the drying

sample, collapse and glass transition temperatures are typically sinﬁlar;

s Skin formation and associated defects, are also determined by freeze-drying

25 nzicroscopy.

The medicament according to the invention has the advantage that no preservatives
such, for example, as bactericides and fungicides, are necessary. Such preservatives are

known to decrease the ciliary movement (Romeijn, et al., 1996, Merkus, et al., 2001).



I n sone enbodi nents;” nmedi cament nmay conprises: Aponor phi ne0. 1- 50%

Manni t ol 99. 8- 45% 15Ascor bi c aci d0.1-5% Alternatively, said nedi canent may
conprise: w w Aponor phi ne0. 1- 15% Manni t ol 99. 8- 80% 20Ascor bi ¢ aci d0. 1- 5%

Al t er nat i Wel2¢9/0s@pd nmedi canent may conprise: w w Apon®pHines06263190%

Manni t oi 99. 8- 88% 25Ascor bi ¢ aci d0. 1- 2% Following is a description by
way of exanple only with reference tothe acconpanying draw ngs of

enbodi ments of the present invention. In the drawi ngs: WO

2009/ 019463 PCTi#GBaOC81m0 2848ling to the invention may be administered using a nasal

insufflator or a passive device. In some embodiments, the medicament may, for example,
be placed in a capsule which is disposed in an inhalation or insufflation device. A needle
may be penetrated through the capsule to make pores at a top and bottom of the capsule

5 and air may be drawn in by inhalation or blown through the device to force out the
particles of medicament into the patient's nose. The medicament may also be administered
in a jet-spray of an inert gas or saspended in liquid organic fluids. The required amount for
nasal administration of a nasal medicament according to the invention may be, for
example, between 1 and 50 mg, typically 1 to 20 mg, for example administered as about 5

10 to 20 mg per nostril,

In some embodiments, medicament may comprises:

WIW

Apomorphine 0.1-50%

Mannitol 99.8-45%

15 Ascorbic acid 0.1-5%.

Alternatively, said medicament may comprise:

wiw

Apomorphine 0.1-15%

Mannitol 99.8-80%

20 Ascorbic acid 0.1-5%.

Alterpatively, said medicament may comprise:

wiw

Apomorphine 0.1-10%

Mannitol 99.8-88%

25 Agcorbic acid 0.1-2%.

Following is a description by way of example only with reference to the

accompanying drawings of embodiments of the present invention.

In the drawings:



-~ 10 - Fig. 1 is a graph of cilia beat frequency versus tine

follow ng respective single adm nistrations of various substances to
ciliated tissue taken fromthe trachea of a chick enbryo to show the

rel ati ve @pf2etogs4ef such substances; Fig. 2 is a graphcafcrdsisazdseat
frequency versus tine follow ng respective single 5 adm ni strations of
various test solutions to ciliated til8sue taken fromthe trachea of a chick
enbryo followed by washing such tissue with the Locke-Ringer solution after
15 nminutes exfigsiise gtaphtotieilis bkaitfiequeicy versus time fofjopyinggespsctivegingph of cilia
beat frequency versus tine.foll ow [ a0 ' aponor phi ne
nasal po Sﬁﬁuoéls Q]gYaﬁ]tofl% %ubé%“ﬁ%eg}é\éngggﬁﬁﬁf?gés%g?%4@?&?%@%@0@5{% sequent
washi ng ¥whbio koglkee-tR rRURve sttt ofonch mbatamles 1 A power ed nedi cament
conprising 2.5% w w aponor phi ne according to the present invention was

formulated with the foll ow.ng ¢ osition: L ne: 2. 5%
Manni t ol 96. 5@#5&5%’813@@ é’??&’fg%eat%uemy Veﬁsg%név%%lgggﬁ% g%@%@%act ured by
di 50! Vi p@nfohe @R e varRGE: teetsobainns totoilemddsisiwe taatrefrorh theftcheaaf sohigk i on, and
thereafter freeze-drying the solutian to.fqorm.ithe ered .20nmedi canment .
The fol | 6RbiYg TPHaeddY Frayhing S\t‘%‘(ﬂsﬁue\/‘»’&g‘ '{l}ggﬂ&f‘”%’é‘ﬁ?ﬁ&%@ c %%%Fsl ng rate
0.25 C Q%os@e!@é‘{h@sﬁﬁ@éﬂ; 120 m nutes Main Drying: 25Shelf Tenperature (step

1) -20 C Warning rate 1.0 C. per mnute Hold 1200 m nutes Chanber pressure
50 mforr '

Fig. 3 is a graph of cilia beat frequency versus time following repeated
administration of apomorphine nasal powder in a solution containing 1% ascorbic acid and

10 subsequent washing with Locke-Ringer solution.

Example 1

A powered medicament comprising 2.5% w/w apomorphine according to the

present invention was formulated with the following composition:

wW/w
15 Apomorphine HCl  2.5%
Mannitol 96.5%
Ascorbic acid 1%

The medicament was manufactured by dissolving the above-recited constituents in
water to form a solution, and thereafter freeze-drving the solution to form the powdered

20 medicament. The following freeze-drying cycle was used:

Freeze to -45° C.
Cooling rate 0.25° C. per minute

Floid 120 minutes

Main Drying:

25 Shelf Temperature (step 1) -20° C.
Warming rate 1.0° C. per minute
Hoid 1200 minutes

Chamber pressure 50 mTorr



WO 2009/ 019463PCT/ GB2008/ 002648 Shel f Tenperature (step 2) 0 C. Warm ng
rate 1.0 C. per mnute Hold 720 m nutes Chanber pressure 50 niforr 5Shel f
Tenperature (step 3) 5 C Warming rate 1.0 C. per mnute Hold 1000 m nutes
Chanber pwegsiwiesds® niforr Final Drying 10Shel f Tenper atcuv@Es2eds/ot2e48\ar m ng
rate 1.0 C. per mnute Hold 700 m nutes Chanber pressure 50 mlorr

The above-freeze-drying cycle has bekn used effectively for fornulations
having 15Tg' or Tc at about -16 to -18 C. This nmeans that the product
tenper at ure shaftembeaiomi(itmiyed.at about -23 C. (i.e., -18 C mnus 5 C
for operational safety = -23 C,él The particle size distribution of

t he pomdered“??@ﬁi‘{ga{ﬁ’ﬁﬁto WageiBEer ed by using a Mal vem I nstrunents

Mast er si zer T, |@B@rm@hdtE racti on machi ne having a 300 nmrange | ens, a beam
| ength of 14.30 nm and sanpl er MS7. Hexane was used as a solvent, the
wetter 20wasChpaber®sesane S Wdofedi canent was sonicated for 1 minute before
bei ng nmeasured. The results of the particle size distribution nmeasurenents
ar es gi ven i Nghaf MamQathiqsiBaty ok e size at which 10% 50% and 90% by vol ume
of the particles exist which are referred to as D(v, 0.1), v, 0.5) and
D(v, 0.9). TNeminggagilil & epopingEt ween D(v, 0 9) and D(v, 0.1) has al so
been cal cul a hi.s indicates the particle size range In other words,
t he | ower thg%g%is@éﬁlﬁt% erence, the narrower the particle size

di stri buti onCbambe reeseurt he loss pol y- di sperse

Final Drying

10 Shelf Temperature 15° C.
Warming rate 1.0° C. per minute
Hold 700 minutes

Chamber pressure 50 mTorr

The above-freeze-drying cycle has been used effectively for formulations having
15 To' or Tc at about -16 to -18° C. This means that the product temperature should be

maintained at about -23° C. (i.e., -18° C. minus 5° C. for operational safety = -23° C.)

The particle size distribution of the powdered medicament was measured by using a

Malvern Instruments Masiersizer™ laser diffraction machine having a 300 mm range lens,

a beam length of 14.30 mm and sampler MS7. Hexane was used as a solvent, the wetter
20 was Span 85 and the medicament was sonicated for I minute before being measured. The

results of the particle size distribution measurements are given in terms of the particle size

at which 10%, 50% and 90% by volume of the particles exist which are referred to as

D(v, 0.1), D(v, 0.5) and D(v, 0.9). The size difference between D(v, 0.9) and D(v, 0.1) has

also been calculated, as this indicates the particle size range. In other words, the lower the
25 size difference, the narrower the particle size distribution curve and the less poly-disperse

the distribution.

The medicament manufactured as described above was found to have
D(v, 0.1) = 6.52 um, D(v, 0.5) = 22.40 um, D{v, 0.9) = 55.12 um and D(v, 0.9) -
D(v, 0.1) = 48.60 pm.



t he di stribution. The medi canent manufactured as descri bed above was
found to have (v, 0.1) = 6.52 um Dv, 0.5 =22.40 um D(v, 0.9) = 55.12
umand D(v, 0.9) - D(v, 0.1) = 48.60 um WD 2009/ 019463PCT/ GB2008/ 002648 -
12 - Exanybegtapi®eIhe further medi canments accordi ng t QINEs20esansids
invention listed in Table 1 bel ow were prepared in accordance with the

nmet hod as described in Exanple 1 aboV®: The correspondi ng particle size
nmeasurenents are also given in the Table. 5The dissolution data for Exanple
6 is given i ExWBpks 2004/ 075824 (pages 21-22 and Figure 1). The

phar macoki netic (PK) data for Exanples 2 and 7 above are given in

WO A2004/ 075824 ages ,21-2 nd_.Fj PORSE ak) nasal
adm nistratio elf’érﬁrfeen}ecshcw ea‘%? %c\(/)\ﬁdg {ﬁ%% p%g?t?gnent% % Elgt%é(i:gl?Tdaltb%It %%a?he
present «idiy eftbined in A0WBakee 200%hO7EB2d af pagitsedid E2&)pldérabmet ridkes t he rapid

efficacy of a nedic nt according to Exanple ve in reversing an "off
period iTTETHOM §%@ﬁl@&ﬁ%ﬁ%§‘8ﬂg@%§§§%ﬂ%§ﬁﬂ%@8 respond to a single
dose of < 5 ngy subcut aneous aponorphine. 13 unit (co- (611 "A)| Z8-80l
6S- 57 The dissolution data for Example 6 is given in WO-A-2004/075824 (pages 21-22

and Figure 1).

The pharmacokinetic (PK) data for Examples 2 and 7 above are given in WO-A-
2004/075824 (pages 21-23 and Figure 3), demonsirating that the nasal administration route

is viable with the medicaments according to the present invention.

10 WO-A-2004/075824 (pages 24-26) demonstrates the rapid efficacy of a
medicament according to Example 5 above in reversing an "off" period in subjects with
Parkinson's disease known to respond to a single dose of < 5 mg subcutaneous

apomorphine.
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14 D(v, 0.9) - D(v, 0.1) fpm90.9E wuni/(6*0 *, 941 58. 117 19111(5.0
*J)U 19.0Z  unillcO "9kl 6L'S '
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Example 8

The cilia beat frequency (CBF) model is a recognised techmique to investigate the
relative toxicity of substances applied in solution to a section of ciliated tissue taken from
the trachea of a chick embryo (Romeijn, et al., 1996, Merkus, et al., 2001). The tissue is

5 maintained in Locke-Ringer solution and viewed under a microscope to assess the rate at
which the cilia beat. The tissue is then transferred to a well containing 1.0 ml of test
solution and the impact on CBF assessed. Further, the reversibility of any effects can be
measured by washing the tissue in Locke-Ringer solution 15 minute post administration

and evaluating the recovery of CBF.
10 Single Administrations

Fig. 1 shows the relative effects of a single administration of various solutions in
the CBF model. The toxicity of apomorphine is seen by the complete arrest of cilia beat
movement induced by the exposure of the tissue to a ‘1% apomorphine in Modified Locke-
Ringer (MLR)’ solution. This effect is ameliorated significantly by the addition of 1% wt.

15 ascorbic acid to this solution.
Reversibility Assessment

Fig, 2 shows the effect of washing the tissue in Locke-Ringer solution 15 minutes
after separate administrations of ‘1% apomorphine in MLR’ solution and ‘Apomorphine
25% wiw Nasal Powder (ANP) 1% in MLR’ solution containing 1% wi. ascorbic acid.

20 Apomorphine 25% w/w Nasal Powder comprises 25% w/w apomorphine HCL,
1% wiw ascorbic acid and 74% w/w mannitol. In this experiment an amount of 400 mg of
Apomorphine 25% Nasal Powder was dissolved in 10 mi of MLR to a concentration of
1.0% wi/v apomorphine. It is clear that the toxic effects of apomorphine alone are
irreversible while the tissue treated with the ANP formulation containing 1% w/w ascorbic

25 acid recovers after washing with Locke-Ringer.
Repeat Administration

Fig. 3 shows the effect of a repeat administration and washing with Locke-Ringer
solution of Apomorphine 25% w/w Nasal Powder 1% in MLR containing 1% w/w



For mul ati on Aponor phi ne 50% w/ w Mannitol 49% w w Ascorbic Acid 1% w w
Aponor phine 2. 5% w w Ascorbic Acid 1% w w Trel ahose 1% w w Mannitol 95.5%
w w Aponor phi ne 10% w w Sucrose 1% w w I nositol 88% w w Ascorbic Acid 1%
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The cilia beat frequency (CBF) nodel '65 a recogni sed technique to
investigate the relative toxicity of Substances applied in solution to a
section of ciliated tissue taken fromthe trachea_of a.chick enbryo

( Ronei j nascgbigcid Prepgy aﬁl\@ﬁ%’ﬁ%"d a@‘i“’ea{?m,d%é"f}. bty §§§’@ Us¥e & nt ai ned in
Locke- Ri RgtecRa kil 1R AR aXd RUAR IS RinthishARmMRRstltnAgsess the rate at



which the cilia beat. The tissue is then transferred to a well containing
1.0 M of test solution and the inpact on CBF assessed. Further, the
reversibility of any effects can be nmeasured by washing the tissue in
Locke- Ri nger solution 15 m nute post admnistration and eval uating the
recovery of CBF. 10Singl e Adm ni stratkbons Fig. 1 shows the relative effects
of a single adm nistration of various solutions in the CBF nodel. The
toxicity of aponorphine is seen by the conplete arrest of cilia beat
novenent Ciadhsed by the exposure of the tissue to a '1% aponorphine in

Modi fi ed Locke- Ringer (MLR)' solution. This effect is aneliorated
significantly by the additio f 1% w . 15ascorbic, acid to this solution.
Reversi bi | ity Agjs?%g%ﬁ%‘ﬁr e ac“ﬁ“%i‘—‘i JanBackig apﬂ@Q@Fq BeticaPeidenany t he
tissue in Locked&8inRgekaid @lddica@RnllontPritit @8 adivctizofaRA AL BLadRIchL & rations
of 1% aponorphine in MR solution and ' Aponor phi ne 25% w w Nasal Powder
(ANP) 1% i n M_RcHigwd Gissusnfos ameliorpingpaibipicity aetesrip said aetivg. 2g90Aponor phi ne
25% w w Nasal P : nggﬁq' 2 : j % W« scorbic acid
and 74% w' w rran?iwgllrls.egl n t%ﬁ@ﬁ%@gﬁ% ﬁ?ggn@@pngt%@q%%{%%&r% of Aponor phi ne
25% Nasal Powdercospigbldisslsof leldate.n 10 nl of MLR to a concentration of 1.0%
w v aponorphine. It is clear that the toxic effects of aponorphi ne al one
are irreversi bl ' the ti e treated wi.th the ANP fornulation

cont ai ni ng 1% wh aés%:l%?ﬁ’?gn é’gﬁ?’dwéeéec@\?ae]?gqeéjfcta%ﬁ?m\/\%gﬁ?zﬁg&bﬁg?h Locke- Ri nger .
Repeat Adm nistration 16 ascorbic acid prepared as described above. It is
cl ear that 3t he Usahd dlaimedaf clhine2twisseie said madahfent ceehpristésut idag o@kf ect and
recovery of each adr‘iic&io?tra i on bei ngxsi.m' lar. 17

Sugar a as a freeze-drying €xcipient.

4, Use as claimed in claim 3, wherein said at least one sugar alcohol comprises
mannitol.

3. Use as claimed in claim 2, claim 3 or claim 4, wherein said freeze-dried

medicament comprises an amorphous component, which amorphous

component constitutes at least 0.5 % wt. of the total medicament.

6. Use as claimed in any of claims 1-5, wherein said medicament comprises 0.1-

5 % wt. ascorbic acid.

7. Use as claimed in claim 1, wherein said medicament comprises 0.1-50 % wt.
apomorphine.

8. Use as claimed in claim 4, wherein said medicament comprises 99.8-45 % wt.
mannitol.

9. A nasally-administered powdered medicament for use in ameliorating the

toxicity to ciliated tissue of a co-administered active agent that exhibits such



CLAI M5 Use of ascorbic acid in the manufacture of a powdered nedi canent for
nasal delivery, said nedicanent conprising an active agent that exhibits
toxicity to ciliated tissue, for aneliorating said toxicity, wherein said
active agent conprises aponorphine, optionally in the formof a
pharmaceutical ly acceptable salt or hydrate. 2. Use as clained in claiml,
wherein said nedicament is freeze-dried. 3. Use as clained in claim 2,
wherein said nedi canent conprises at | east one sugar al cohol as a
freeze-dryi ng exsigiyestid médichent 6mpHahgRel ddive hgdninii adob®ieic, sai d at

| east one sugar al cohol conprises mannitol. 5. Use as claimed in claim?2,
claim 3 or clai Mharem§aghastine agenboqrrRziss earpncsphing @pedtn Heripin ek an

anor phous conpong. &%aeéﬁﬁbﬁﬁra@@%ﬁaﬁﬁ@%&%@@ﬁf&em constitutes at least 0.5 %
w . ofthetota medi cament Use as Clainmed in any of clainms 1-5,
wherei n sai d nedi canent corrprl ses 0.1- 5 %w. ascorbic acid. 7. Use as
clained inlél al v medighiesnepyclaiaied inelding drielirreio sarg medsmontlis Beegs wt .

aponor phi ne. géq? as claimed in claim4, wherein said nedi canment
conprises 99. 8 2 Yowt. mannitol. 9. A nasally-adm nistered powdered

medi canment for use in aneliorating the toxicity to ciliated tissue of a
co- adm ni stlér ed Aamt:diwealgmlaimdtin elxhnil b0, tvéhestic baid Bdicamewicoyprisaiad

medi canent conpri sing sai d (% and _ascorbic acid, wherein said
active agent conpri® gguggﬁgl% Qﬂﬁ? ﬁére BtV ORE TP the form of a
pharmaceutically acceptable salt or hydr ate. 10. A nedicanent as clainmed in
claim9, wherei i sadichnmdhcdamrt ih slafn ¢@aeclgin Bd whidkin Aidecdzeanent as

claimed in claim 10, wherein said nedi canent conprises at |east one sugar
al cohol as a fré@é@a‘&?%tlcﬁﬁlpgﬁ%l |a81‘i’ﬁ'ﬁ‘°i‘%°°“ﬂ"??€6‘1 Wéﬁgﬁf“(’é%m&? aimed in claim

10 or claim 11, WagsRhicon@idel hERAL 08 &4, JIRAU GAMBRYGRABR! | Ses an anor phous
conponent, which anorphous conponent constitutes at least 0.5 %w. of the

total medicanent. 13. A nedicanent as clained in any of clains 1-12,
wher ei n saild- medi Badieamens angrimsddn gnviofslamad - 1 2awberety seidgpedicament

comprises 0.1-5 % wt. ascorbic acid.



