TANNATE SALT OF RASAGQ LI NE Throughout this application vario us
publications, published patent applications, and paten ts are referenced.
The 5 disclosures of these docunents in their entireties are hereby

i ncorporated by reference into this application in order to nore fully
describe the state of the art to which this invention pertains. 10
Background of the Invention United States Patents 5,532,415,

5,387,612, 5, 453, 446, 5, 457, 3Nars9Sald 101 RAGACIOOND, 891, 923, 5, 668, 181,
5,576, 353, 5, 519, 061, 5, 786, 390, 6, 316, 504, 6, 630, 514 di scl ose
Rrn-N-propargyl-1-am noi ndan ("R-PAI"), also 15 known as rasagiline.
Rasagi | i ne WEBAVE e 5B E e@PP bl FRE 191 813gd PG e PPRN G tHionSef DRd iBRedr m of
the enzyme mrear nexppiiidasstors,MAGHR ) watknts usekul rdefekeR88dNY The

Par ki nson’ s di d vari ot itjon i nh i tiqn_of OBin
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di scl ose phdtFReE¥UtITCAEPEERPHST PY 0 FSTEBANTS sEREP r 5BEYi PPRELGRTI in

Rasagi | i ne nesieyl atoe nicscafipldyedefariter aaei galPar kfnsha' srdi seaspi€ht her as
nonot her apy 6{; & j i ot her 25 treatnents. See, e.g.

AG LECT(r), Plfsﬁg?gﬁegdﬁgkté%‘?%r ence (2006), 60th Edition, Thonson

Heal thcare. The tannate salt of rasagiline or nethod of its preparation has
not beenodi fackgedund ofhcher fnvetidh Sunmary of the Invention The subject

i nvention provides rasagiline tannate h ubj ecf, i ntion so._provides
a process for’l%eﬁanﬁgﬁggﬁr egao?enﬁ}:fsa |'I5i3%ég}§mna5le’§8v—\}hi%g 'coﬁp??%‘e%?aa)

conbi ni ng a dISdtL8Ar of St Thi%Placi 8- WEh3FBsaghl i hle Dabe to Gadr &l fir st
m'dé_ture; b) lsr,@rvmvjm,at 5:,6alst,0|@ar,t aof 78be3boqui d, 1o he fe’s,rcsiompqgre; c)
addi ng a pol ar., er uhl_ to ture . d.o Jna secon

m xture; an(f%f(flg%tecorﬁsa(ﬁétgl.gr?’g%g?%gi I.?%ﬁr?%ma%ananbi eR(r)ItEIPt%;ﬁ?ﬁer aatelusroe from
t he secdfd mMBeMGr &9 gpsaglllne. Rasagiline has been reported to be a

selective inhibitor of the B-form of the enzyme moncamine
oxidase (“"MAO-B”}) and is useful in treating Parkinson's
disease and various other conditions by inhibition of MAO-B
in the brain. U.S. Patent No. 6,126,968 and PCT Publication
20 WO 95/11016 disclose pharmaceutical compositions comprising

rasagiline salts.

Rasagiline meslylate is approved for treating Parkinson’s
disease either as monotherapy or as an adjunct ﬁith other

25 treatments. See, e.g. AGILECT®, Physician’s Desk Reference
(2006}, 60" Edition, Thomson Healthcare.

The tannate salt of rasagiline or method of its preparation
has not been disclosed in the art.
30




Brief Description of the Figures Figure 1: Effect of tannic acid:
rasagiline ratio in aqueous nedia on rasagiline yield and conposition. 4
Det ai | ed Description of the Invention The subject invention provides
rasagiline tannate. In an enbodi nent of the subject invention, the
rasagiline 5 tannate content is between 228 and 44% by wei ght; or between 34
and 44% by weight. By percent by weight, it is neant that all tenth and

i nt eger percﬂ%ﬁ’cqﬁ the finventisfge are specifically disclosed as part of
t he inventi orhe ButSec28idverdi.ch p:ovﬂ@e@ ra43g9]1imd, tadhate. 42, 43 percent
of the 10 rasagiline tannate content are included as enbodi rrents of this

i nvention. The enbodi nent can further be characterized by an infra-red
spect rum conb?g si Agepeeks ARVEReldol | dtFhg BEPYIASS 1498, PI5cesn2, £9133,
2852, and 3Zmufacturandofheraabellaent eninnatet hehseatht c@ﬁpﬁesteerm aed by
Karl Fisher agalisiy LS soe5eibhan: 109de welihle Ry ngct?ﬁgne%aw@ ght. It

is neant th and_ 1 nt eger_ percentages W range are
speci fical | yf%ﬁ‘%cﬁos@dfsz}’s HAHUIEF tHe FRURHTDNAT TH1§’§5tO paTty, ‘Qf theg g,
209.9; 1, 2 liqui®i Orqer ckat fdfrswatrextoont ent) byddweigghs @b&arnclmded as

enbodi ment s 1 dd1leS sbRVERE 1 QD N GiSHRESCL, | AR %@c@hé%ﬂ&)&' e%né‘

conposi tion conprisjng rasagiline tannate and a carrier.
enbodi neft, The S RBRPUS o’f?q‘f%"llnﬁeeh&ulflaﬁgl? r’&astée“ﬁ?atﬁt%en lrom
ionically borre deconthei tameat e. I n anot her enbodi nent, the

conposition is free of tannic 30 acid. In yet another enbodi nment,the
conposition is a pharmaceuti cal conpositi onandthecarrierisa pharmaceutically
‘acceptable carrier. 35 In yet another enbodi nent, the pharnmaceuti cal
conposition is in the formof an oral dosage form 5 The subject invention
al so provides a process for the manufacture of rasagiline tannate which
conprises: a) conbining a solution of tannic acid with rasagiline base to
forma first mxture; b) renoving at |east part of the




51liquid fromthe first mxture; c) adding a polar, water soluble solvent
to the mxture to forma second m xture; and d) conpletely renoving liquid
at anbient tenperature fromthe second m xture. 10 In an enbodi nent, the
pol ar, water soluble solvent is ethanol. In another enbodinent, the liquid
renoving of step b) is perforned by decagtation. 15 Rasagiline tannate is a
novel salt, which unlike other salts of rasagiline, has | ow water

sol ubi lity. Beiaf Hgscnipgiop of dhef Figyne$ous types of pharnaceutical
dosage f or msrigetaidi N Afansder fRhnanthdiel:ayeda911 8 erded kgl ggse g al 20
pharnaceuticagdgggggeaggr. inghesq-t Bgs of dozage forns may increase
patient conpltance " Tanndte saﬁ?figné xBTS &¢t ve i ngredients have been
found to have better organoleptic properties such as taste, 25 in
conparison to other salts or free base forms. See e.g. U S. Patent No .

6, 869, 618. 6 Experinental Details Tannic acid (Tannin)pharnmaceuti cal

gr ade( USP, EP) manuf actured by Merck (Merck KGaA, 64271, Darnstadt, 5
Germany) was used in the follow ng exanples. Solid crystalline rasagiline
base in the foll owi ng exanpl es was prepared as follows: 10 A) Preparation
of rasagiline base oil 120 g of rasagiline nmesylate
(R(+)-N-propargyl-1-am noi ndan nesylate) were dissolved in 700 m of

dei oni zed water. 400 m of toluene were added and the m xture was basified
wi th 25% NaOH solution to a pH of about 14. After stirring, two 15 phases
separated. The | ower water phase was extracted with 200nl of toluene. The
phases were allowed to separate and the aqueous phase was di scarded. The
two toluenic extractions were conbi ned and the solvent 20 was distilled
under vacuum The yield of rasagiline base was 88.5 g of a yellow sh oi
with a nelting point of below 20C. B) Crystallization of rasagiline base 25
148 g of rasagiline base oil prepared as descri bed above were dissolved in
180 m of isopropanol. The solution was cooled to 17C and 252 m of

dei oni zed water were added at this tenperature. The solution was cooled to
10C and seeded with solid rasagiline base. Inmmediate crystallization was 30
observed. 100 ml of water were then added to the m xture. The m xture was
cooled to 1C, stirred at this tenperature for 30 mn and filtered. The
solid was washed on the filter with 200 Ml of water and dried under vacuum
35 In the foll ow ng exanpl es, rasagiline base, nesylate and tartrate were
reacted with tannic acid in aqueous nedia and in polar and non-pol ar
organi ¢ solvents. The resulting solid rasagiline tannates were isol ated
fromthe reaction mxture 7




by filtration or by settling followed by decantation of liquid |ayers.

The tannic acid to rasagiline ratio in the exanples was 5 between 1 and 4
g/ g, and the reaction tenperature was between 0 and 45C. Paraneters and
results of the experinents are summarized in Table 1. 10 Sanpl es of
rasagiline tannate prepared in these expgrinents were subjected to

anal ysis. In each experlnental batch the solid product was ground in a
nortar and tBetabled i 30 $he eniidmpy HPLC for rasagiline base
content. TheThd @tﬁt@jﬂ&t aneén@@mr@vldagdr%a%ﬂwhs afalarzed by physical
nmet hods for the solid characterization to determ ne presence of rasagiline
free base and tannic acid. Particle norphol ogy was studied by m croscopic
observation 20 @R t9RPoséRERE sCAndher ywbdkkt nilnyenbton esthel nssagllpowder
X-rﬁyddl f%aehn@aﬂtd )mteaﬂﬂdla BEF«:@@AI:&! aSﬁﬁmmﬁn%yC@JeQﬁh?Etézy Kd¥SEen -
met hods e I AN a s was .applied for i ng
anount s of vg?g% ?é%ﬁi S|8 % é and at er *the® SoTd QVEﬁ
content was fAeas meéﬂhbya%r IlnFﬁgéherPeﬁfé’Pﬁéég%KF)Wlthln thee p@@@@ctasr%f al |

of the exarrplr556cbeim}@ppaaﬁelb§e§d bl’a@\l\ﬂpaza.o folcowetd e lplweleiownl a9%us,

ot herw se |n C Fxanpl di base ,(sol ik d tannic acid
sol ution. %Futl on of 4? é‘l’annl ¢’ aci d% mfé 5 ge?cenp;cr é%grtglg 0. 5g

of soli dIQ:rygf’ﬁW’rJrfé‘er a%%rmqﬁenecoa&@@weacpdec&@esvw tFOfémeBE Bt Pdn at

whi |l e stirrihhisamdritdonel or and vi scosity change was observed. The
resulting suspension was 8 stirred for 1 hr and filtered, the solid washed
wth water. e s r oduct s dried under vacuumto a constant wei ght.

5 Yield: O. 7-5[5 'ﬁ??éi’ﬁrfé’t 23 57116% ]?%S‘Q&H%Cﬁér%é%%a?)é an gHHi %@ Z€Fd, and
crystalline m@a@mm nectpisies ings Hegksedat Thoer asddioling gontheat WA9851% by
vei ght . 6 Exa@;pJ @133, Resagidide288semsol std Oih@-%tte@n%x?t&f?ﬁ ¢sSehution.

Sol utions of sol rystalli hagagjiline hase in t hanol gnd 0. 5g
Tannic acid Ih tg’ RN &eq'e \}/I\r/érczl req(ear e% gﬂi%r'laﬁ’ea é’tshﬁnbﬂ Sssoltﬁﬁ on O%as
added sl ow ybffow?llﬁltaq@éoeg%%m*ﬂttﬂbrw%ﬁme §ti iFi MepRINCEEAL @}y semtbsol id
material preenpi tateger Msicaitages priaduet tadhefedet Cartel‘laspfeloaiKcamQy
stirrer, thed%cpfagerae%ts BEQQU8£StN\§rﬁ1xﬁHr&9%hde?hvigo tam g 3

Decant at | on, h ol _ evapoy at A solution o aci d |n 20mL
wat er wae pr%p a%d 0 5% # R 5/t I‘?%ew"’rtfsradiq“itﬁé‘tbgé’eW\%gh‘édaéﬁ sl owl y
to the sol utimﬂ-uﬂtﬁd @sseibedimentEhefinitkt ar enwas-dveat ed to 36C. 25 Sticky
sem-solid material precipitated, and the stirrer was stopped and the
precipitate ) aIbI ng t‘(r)enst%on The_liguor above the. sedi nent was

decant ed and 20rt et handl Here addéd PSOYh % E0iTPERPS ARt t?é’“\ﬁ’ir%ﬁb?‘é was
stirred. Ther3esiilldpagtamsaty éndad ¢a®fisferred to an evaporation flask 30
and evaps ated to dryness under vacuum The residual solid

In an embodiment, the composition is free of rasagiline base
that is not ionically bonded to the tannate.

In another embodiment, the composition is free of tannic
30 acid.

In yet another embodiment, the composition is
pharmaceutical composition and the carrier is
pharmaceutically acceptable carrier.

35
In yet another embodiment, the pharmaceutical composition is
in the form of an oral dosage form.




was ground and dried under vacuumto a constant weight. Yield: 1.17¢g

Pure anor phous rasagiline tannate was fornmed. The rasagiline 35 content was
44% by weight. 9 Exanple 4 - Decantation, ethanol - water evaporation. A
solution of 1.5g tannic acid in 20m water was prepared and 0.5g of solid
crystalline rasagiline base was added 5 glowy to the solution while
stirring. A sticky sem-solid material precipitated. The stirrer was

st opped and tThe pesekjeit attevensial | elesd tproeiddse. aTherdeepsor faboviehd he
sedi ment wasnéag@a&@&ir@ndofwr@a&i ﬁahanolcam@e adfgdnt 0 dohp-gedi renty The
m xture was heated.to 38C f twrg unt i | 15 Yield: i45 Pur e

anor phous r aSEEPEIHET t AnRRtE ks ol ARALC TRE G a"é]atdi 153478 9¢ GARRNP2RRSEB4% by
wei ght. 20 BEXampl e 5firfecanrluion, bEt heroivisgapdr atéast  Bekut iodnstiod 0. 59
solid crystallignear asegl |ime bﬁﬁ@clﬂlwr&t hanolaqangd 2. ngépeml CuGdd in

20mL. wat er ver e Biepar edentThe ﬁ%gﬂgl%u% :t| c&orne?n s%%qngg%%l{:g% |§n0dthe

aqueous 25 s6utron stPr
preci pit at ed d)TH@Hﬂlﬁl‘EPé}’ WeBnosid pééldai @heapbeen'pl tarpeyeisizd | Dued t o
settle. The khguescahpvaxtheesedi nent was decanted and 10nml et hanol were
added to the sedinent. The m xture was heated to 40C and stirred until

di ssolution, 30 transferred to an evaporation flask and evaporated to
dryness LfdefNya@uR"OPHanERE dudle sBPLEr mad'agesungo bl edr isedvemderisyacuum
to a constanethenght. Yield: 1.8g 35 A mixture of anorphous rasagiline
tannate and tannic acid was forned. The rasagiline content was 28% by

w¢|grn. In another embodiment, the liguid removing of step b} is
performed by decantation.

15
Rasagiline tannate is a novel salt, which unlike other salts
of rasagiline, has low water solubility. This salt may be
used for various types of phatmaceutical dosage forms
including transdermal and delayed or extended release oral

20 pharmaceutical dosage forms. These types of dosage forms may

increase patient compliance.

Tannate salt complexes of active ingredients have been
found to have better organoleptic properties such as taste,

25 in comparison to other salts or free base forms. See e.g.
U.S. Patent No. 6,869,618.




10 Exanple 6 - Decantation, Ethanol evaporation. Solutions of 1.0g
crystalline rasagiline base in 10nml i sopropanol and 4.0g tannic acid in
40mL water were 5 prepared. The isopropanolic solution was added slowy to
t he agqueous solution while stirring, and a sticky sem -solid materi al
precipitated. The stirrer was stopped ard the precipitate was settled. The
| i quor above the sedinent was decanted and 20nl et hanol was added to the
sedi nent. THExpErimental Dekadil®eated to 40C and stirred until dissolution,
transferred to an evaporation flask and evaporated to dryness under vacuum

The resi dualyaglid ves grounchiang dubiedlader, 4acuumLe. @ Goas! ankppel gt

15 Yield: 3. ure anol phous rasagiTine tannate and tannic acid
was formed. T fEssagRHi nBYcoleERt wd¥eD99s biCati ght4271,  Dapsipre. 7 -
Rasagi | i me bhzaenadiyd tvasnhgeddind thel Bbiswi2y eeshpgs. A sol uti on of 2. 0g
tannic acid in 30nl water was prepared and cooled to 0-5C, then 1.0g of
solid crystalline rasagiline base was added slowy to the solution while 25
stirring. Thelds Girvshaltbee vidxasEiltyeoPafheiti ke EOL HMGe @xamRées
resul ti ng suspensieparvdsashidléoeeol i ng and was filtered. The water. During
t he washing, the solid stirred for 30 m nutes solid was washed w th becane
sticky and the filtration ra{e dr opped, . The solid product was dried
under 36 actlufieRaEshitamt RaraRtling &age 9id5g A mixture of anorphous
rasagil i ne tl#hag epft ansagildoied meaydateydRat) +ienogsagyl+ heniasénves
forned. The gasaQickh NGe38 Q08sENedas 4R06 Byt WO O ionized water. 400

ml of toluene were added and the mixture was pasified with

25% NaOH sclution to a pH of about 14. After stirring, two

15 phases separated. The lower water phase was extracted with
200ml of toluene. The phases were allowed to separate and

the aqueocus phase was discarded.

The two toluenic extractions were combined and the solvent

20 was distilled under vacuum. The yield of rasagiline base was
88.5 g of a yellowish o©il with a melting point of below
20°cC.

B) Crystallization of rasagiline base

25 148 g of rasagiline base o©il prepared as described above
were disscolved in 180 ml of isopropanol. The solution was
cooled to 17°C and 252 ml of deionized water were added at
this temperature. The solution was cocled to 10°C and seeded
with solid rasagiline base. Immediate crystallization was

30 observed. 100 ml of water were then added to the mixture.
The mixture was cooled to 1°C, stirred at this temperature
for 30 min and filtered. The solid was washed on the filter

with 200 ml of water and dried under vacuum.

35 In the following examples, rasagiline base, mesylate and
tartrate were reacted with tannic acid in aqueous media and
in polar and non-polar crganic solvents. The resulting solid
rasagiline tannates were isolated from the reaction mixture




11 Exanpl e 8Rasagiline base and tannic acid solution cooling. A solution of
1.59g tannic acid in 30nmL of water was prepared 5 and cooled to 0-5C, then
1.0g of crystalline rasagiline base was added slowy to the solution while
stirring. The color and the viscosity of the m xture changed. The resulting
suspension was stirred for 30 m nutes V\:hjl| e cooling and was filtered. The
resulting solid was washed 10 with water. The solid product was dried under
vacuumto a egnsfaltirasdioghtor Ybel diettlbhg follAoWedt e @écaimitpbauser
rasagiline tqqr&ggg,lgm_c acid, and 15 crystalline rasagiline base was
formed. The rasagiline content was 53% by weight. Exanple 9 - Solid

rasagil ine base and tannic acid solution. 20 A solution of 0.75g tannic
acid in 30ml ok Wadnericwescipr epar edsafibiheof rstold digr yieal dtamplledsagid | ne
base was add t hey salyti [ A Fale P i i Xxture
was sti rrgd %%F%&\#o&r sgg%d 4t,i %t/gf e%h%ghgoﬁégc&éggm%ﬁfﬁw#waq%esm The
solid products¥eeri ed®™der “vacuum 25 to a constant weight. This dried
product was designated Sanple 1. The filtrate and wash were conbi ned and

evapor at ed t @,dENHESSs Lmd;erre\é@qwrbﬂhﬁer@ﬁ&%&%%&@ﬁ%@ﬂ%ﬁ was 30
dri ed under arc:)gunito a constant weight. The dried product was desi gnated
Sanmpl e 2. Saﬁﬁ ®1"~ Yield - 1.08g, Rasagiline base content 47% by wei ght.
35 Sanpl &02Yield - 0.2g, Rasagiline base content 24% by weight. 12 Exanple

10 - Solid rasagiéd ner basemandnkanBhiaesi ghlrield QR. these! BkpOP: RNl 09

tannic acid {n, 30 er S _pr red d 0. of solid, crystalline
rasagiline bgg]é%wg!;bﬁ%% eeéi ?%slaoﬁﬁggf%' tﬁgn s%ﬁ%?ieégr?ev%fnﬁét%{ i??ﬁ%]g.th‘?he

resul ting m fPL+E REASINEFr @@ fHFONholiP s FanfeFtat eped, Hed neseliingol i d
fraction respbvéer wHie apa0gued WASHRWS Hed waidgiBirer basd doheshiinder vacuum
to a congtan ' . ofN ' roguct S [ t anp) e 1. .10,The
filtrat e§%ndb\ﬁg\§%&¥er8;c%ﬁgi&%gg gnd%ag\gﬁaﬁggét %%%}§28§s%’nﬁ%ysvl§€&um The
resi due af t ePEYAFOERG Fhrengsldd i RPRATIEr 1 HakiRMn b detesmérant=sangkt and
was desi gnat el Gmnylid ide free base and tannic acid.

Particle morphology was studied by microscopic cbservation

20 of the powders and crystallinity was tested using powder X-
ray diffraction (XRD) and Differential Scanning Calorimetry
(DSC) methods,

Thermal gravimetric analysis (TGA) was applied for measuring

25 amounts of wvolatiles (residual solvents and water) in the
solid. Water content was measured by Karl Fischer method
{KEF) .

The products of all of the examples below appeared as brown,
30 flowable powder unless otherwise indicated.

Example 1 -~ Rasagiline base (solid} and tannic acid
solution.

35 Solution of 0.5g Tannic acid in 20ml water was prepared,
0.5g of solid crystalline rasagiline base was added slowly
to the solution at while stirring, and the color and

viscosity change was observed. The resulting suspension was




15 20 Sanmple 1 - weight. Sanple 2 - weight. Yield - 0.99g, Rasagiline base
content 53% by Yield - 0.5g Rasagiline base content 12% by Exanple 11 -
Solid rasagiline base and tannic acid solution. A solution of 1.0g tannic
acid in 60nl water was prepared. 1.0g of solid crystalline rasagiline base
was added slowly 25 to the solution whilg stirring. The resulting m xture
was stirred for 2 hours and was filtered, and a seni-solid fraction

resul t ed. Thetjprmgluciorwds hwashdd Lt téravht etheasdlddi edsent ewittacwbmrt o

constant weigid . sbheqdrdLduRiodus wesedeshaBat edcaaiPl® 1a 3Qhenkiltrate
and wash were ¢ i ned and evaporated to dryness under vacuum The residue

after evapor%ti¥h-was dried under vacuumto constant weight and was
designated Sanple 2. 35 Sanple 1 - Yield - 1.66g, Rasagiline base content
64% by wej ghtieiRampl.@2¢ - Yield - 0.24g, Rasagiline base content 19% by 13
wei ght. Exanple, 12 - SotJid raﬁaﬁiline base and tanpnic_acid solution., 5 A
sol ution of ‘1.%55YghM’c SHEFEPPR® sEAM2 WP kAR Br epar By &t %g28f sol i d
- crystal |l i ne ¢awH@gilliine bagseagidsngeddedss| owty tiprmed. soFie i omsaddilléne

stirring. Theortesit WwkBgsm Xguneiwas,.stirred for 2 hours and was filtered. A
sem -solid fraction resulted. The product was washed with water and was 10

dried under vacuumto constant weight. The dried product was designated
Sanpl e RO THexFRlEr afe andR¥wadilidfe EdRDi Nl dd@nevapdr stathico drydess
under vacuumsclbthdonesi due after evaporation was 15 dried under vacuumto a
constant wei ght and was designated Sanple 2. Sanple 1 - Yield - 1.8g,

Rasagi | i ne base content 56% by wei ght. 20 Sanple 2Yield - 0.3g, Rasagiline
base content® lB?S of 0.5g sclid crystalline rasagiline base in 5ml

ethanol and 0.5g Tannic acid in 20ml water were prepared.
15 The ethanolic solution was added slowly to the aqueous
solution while stirring and sticky semi-solid material
precipitated. Most of the product adhered to the flask and

stirrer, the experiment products were discarded.
20 Example 3 - Decantation, ethanol evaporation.

A soluticon of 1.0g tannic acid in 20ml water was prepared
and 0.5g of crystalline rasagiline base was added slowly to
the solution while stirring. The mixture was heated to 36°C.
25 Sticky semi-solid material precipitated, and the stirrer was
stopped and the precipitate was allowed to settle. The
liquor above the sediment was decanted and 20ml ethancl were
added to the sediment and the mixture was stirred. The
resulting mixture was transferred to an evaporation £flask
30 and evaporated to dryness under vacuum. The residual solid

" was ground and dried under vacuum to a constant .weight.

Yield: 1.17g
Pure amorphous rasagiline tannate was formed. The rasagiline
35 content was 44% by weight.




wei ght. Exanple 13 - Reaction between Rasagiline Mesylate and Tanni c acid.
25 A solution of 3 .0g tannic acid in 30nmL water was prepared and then
1.5g of rasagiline nmesylate was added slowy to the solution while
stirring. Conplete dissolution of the solid was observed at anbi ent
tenperature. 30 A drop of 25% NaOH sol utj on was added to the m xture.

| mredi ate precipitation took place. The batch was di scarded. Exanpl e
14 - Reacti opxdmgiisedn-r asegntdtion, aethat€l ancatapneéeapdiraadiod. 14 sol ution
at stirring. Precipitation of an oily, sticky product was observed. The
bat ch was di scarded. Exanple 15 - Reaction in ethyl acetate. 5 A m xture of
0.5g solid rAsagtriiRe bafsel - 2 OfpHH q atfifit dei PrEnd'a3E nivas BAePagedat e was
stirred for 2ndio0rSg Hfe thbngssmlmamsmel tiersed aad takdesol id

was wash 0, fidt I t r um 10
Yield - %{17 Qlc;‘n%’ ﬂcj LEHG V\ééfbﬁ%g% wlh%% @EF ace ate &% Lrr%la‘g‘rfiur\é%g 0. 5g

solid rasaglrf'?tr?erlﬁ‘&sepr%c@’d:ad:le anhre as@lléfrﬁﬁd isy mSt@PH?‘F #6t ateewas
stirred for prémpisatFhevasesal loweyl suspersitda. wihef i 1ig@rad abolvé hehsol i d

Beotat e A o o Rt i KR Rad) el R AP SO cetate
was i nt roduc%%‘H'l“}?f% a ﬁsﬂ'gﬁgllﬁ?l )i ggabecgftot ﬁﬁﬁl G 3 cftllﬁr§8yr‘f‘ln tot et hyl

acetate = %@SOihélnnxt Weterasast | aqdagl ff_d)m@lh@ur‘f@ ath&5@iahdre hend
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Yield: 1.45g
Pure amorphous rasagiline tannate was formed. The rasagiline
content was 34% by weight..

20 Example 5 - Decantation, Ethanol evaporation.

Solutions of 0.5g solid crystalline rasagiline base in 5ml
ethanol and 2.0g tannic acid in 20ml water were prepared.
The ethanolic solution was added slowly to the aqueous
25 solution while stirring, and sticky semi-solid material
precipitated. The stirrer was stopped and the precipitate
was allowed to settle. The liquor above the sediment was
decanted and 10ml ethanol were added to the sediment. The
mixture was heated to 40°C and stirred until dissoluticn,
30 transferred to an evaporation flask and evaporated to
dryness under vacuum. The residual solid was ground and

dried under vacuum to a constant weight.

Yield: 1.8g
35 A mixture of amorphous rasagiline tannate and tannic acid

was formed. The rasagiline content was 28% by weight.
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dryness under vacuum. The residual solid was ground and

dried under vacuum to a constant weight.

15 Yield: 3.06g
A mixture of amorphous rasagiline tannate and tannic acid

was formed. The rasagiline content was 29% by weight,

Example 7 - Rasagliline base and tannic acid solution

20 cooling.

A solution of 2.0g tannic acid in 30ml water was prepared
and cooled to 0-5°C, then 1.0g of solid crystalline
rasagiline base was added slowly to the sclution while
25 stirring. The color and the viscosity of the mixture
changed. The resulting suspension was stirred for 30 minutes
while cooling and was filtered. The solid was washed with
water. During the washing, the solid became sticky and the
filtration rate dropped. The solid product was dried under

30 vacuum to constant weight.

Yield: 2.15g
A mixture of amorphous rasagiline tannate, tannic acid, and
crystalline rasagiline base was formed. The rasagiline

35 content was 45% by weight.




0.5 g solid rasagiline base was dissolved in 50 m hexane. 1.5g of tannic
acid was added to the solution. The m xture was stirred for 2 hours and
filtered. The solid product was 5 washed with hexane and dried under vacuum
and desi gnated Sanple 1. The filtrate and wash were conbi ned and
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content, % rEX@rpiRHyGLQEEAPIEAT Wwas stirred for 30 minutes while
cooling and was filtered. The resulting solid was washed
10 with water. The solid product was dried under wvacuum to a

constant weight.

Yield: 1.65g

A mixture of amorphous rasagiline tannate, tannic acid, and
15 crystalline rasagiline base was formed. The rasagiline

content was 53% by weight.

Example 9 - Solid rasagiline base and tannic acid solution.

20 A solution of (0.75g tannic acid in 30ml of -water was
prepared. 0.5g of so0lid crystalline rasagiline base was
added slowly to the solution while stirring. The resulting
mixture was stirred for 2 hours and filtered. The solid was
washed with water. The solid product was dried under vacuum

25 te a constant weight. This dried product was designated

Sample 1,

The filtrate and wash were combined and evaporated to
dryness under vacuum. The residue after evaporation was
30 dried under vacuum to a constant weight. The dried product

was designated Sample 2.

Sample 1 - Yield - 1.08g, Rasagiline base content 47% by
weight.

35 Sample 2 - Yield - 0.2g, Rasagiline base content 24% by
weight.
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Example 10 ~ Solid rasagiline base and tannic acid solution.

A solution of 1.0g tannic acid in 30ml water was prepared
and 0.5g of sclid crystalline rasagiline base was added
5 slowly to the solution while stirring. The resulting mixture
was stirred for 2 hours. and filtered, and a semi-solid
fraction resulted. The product was washed with water and
dried under vacuum to a constant weight. The dried product

was designated Sample 1.

10
The filtrate and wash were combined and evaporated to
dryness under vacuum. The residue after evaporation was
dried under vacuum to a constant weight and was designated
Sample 2.

15
Sample 1 -~ Yield - 0.9g, Rasagiline base content 53% by
weight.
Sample 2 - Yield - 0.5g Rasagiline base content 12% by
weight.

20

Example 11 - Solid rasagiline base and tannic acid solution.

A solution of 1.0g tannic acid in 60ml water was prepared.
1.0g of solid crystalline rasagiline base was added slowly
25 to the solution while stirring. The resulting mixture was
stirred for 2 hours and was filtered, and a semi-solid
fraction resulted. The product was washed with water and
dried under vacuum to constant weight., The dried product was

designated Sample 1.

30
The filtrate and wash were combined and evaporated to
dryness under vacuum. The residue after evaporation was
dried under vacuum to constant weight and was designated
Sample 2.

35

Sample 1 - Yield - 1.66g, Rasagiline base content 64% by

welight.
Sample 2 - Yield - 0.24g, Rasagiline base content 19% by
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Example 12 - Solid rasagiline base and tannic acid solution.

S A solution of 1.25g tannic acid in 50ml water was prepared
and 1.0g of solid crystalline rasagiline base was added
slowly to the solution while stirring. The resulting mixture
was stirred for 2 hours and was filtered. A semi-solid
fraction resulted. The product was washed with water and was

10 dried under vacuum to constant weight. The dried product was

designated Sample 1.

The filtrate and wash were combined and evaporated to
dryness under vacuum. The residue after evaporation was

15 dried under vacuum to a constant weight and was designated

Sample 2.
Sample 1 - Yield - 1.8g, Rasagiline base content 56% by
weight.

20 Sample 2 - Yield - 0.3g, Rasagiline base content 20% by
weight.
Example 13 - Reaction between Rasagiline Mesylate and Tannic
acid.

25
A solution of 3.0g tannic acid in 30ml water was prepared
and then 1.5g of rasagiline mesylate was added slowly to the
soluticon while stirring. Complete dissolution of the solid
was observed at ambient temperature.

30
A drop of 25% NaOH sclution was added to the mixture.
Immediate precipitation took place. The batch was discarded.
Example 14 - Reaction between rasagiline tartrate and tannic

35 acid.

Sclution of 2.8g tannic acid in 30ml water was prepared and
then 1.44g of rasagiline tartrate was added slowly to the
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solution at stirring. Precipitation of an oily, sticky
product was observed. The batch was discarded.

Example 15 - Reaction in ethyl acetate.

5
A mixture of 0.5g solid rasagiline base, 2.0g of tannic acid
and 30 ml ethyl acetate was stirred for 2 hours. The
resulting suspension was filtered and the solid was washed
on the filter with ethyl acetate and was dried under vacuum.
10

Yield - 1.7g
Example 16 - Reaction in ethyl acetate.

15 A mixture of 0.5g solid rasagiline base, 2.0 g of tannic
acid and 30 ml ethyl acetate was stirred for 2 hours. The
resulting suspension was filtered and the solid was dried

under vacuum.
20 Yield - 1.7g
Example 17 - Reaction in ethyl acetate.

A solution of 0.5g solid rasagiline base in 10 ml ethyl

25 acetate was introduced into a suspension of 2.0 g of tannic
acid in 30 ml of ethyl acetate at 45°C. The mixture was
stirred for 2 hours at 45°C and the resulting suspension
cooled to 0-5°C and filtered. The solid product was dried
under vacuum and was designated Sample 1.

30
The filtrate and wash were combined and evaporated to
dryness under vacuum. The residue after evapecration was
dried under vacuum to constant weight and was designated
Sample 2.

35

~ Sample 1 - Yield - 0.28g, Rasagiline base content 19% by

weight.

Sample 2 - Yield - 2.33g, Rasagiline base content 26% by
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Example 18 - Reaction in Ethyl acetate.

A mixture of 0.5g solid rasagiline base, 2.0g of tannic
acid, and 30 ml ethyl acetate was stirred for 6 hours. The
resulting suspension was filtered and the sclid was washed
on the filter with ethyl acetate and dried under vacuum. The

dried solid was designated Sample 1.

The filtrate and wash were combined and evaporated to
dryness under vacuum. The residue after evaporation was

dried under vacuum to a constant weight and was designated

Sample 2.

Sample 1 -~ Yield - 1.7g9, Rasagiline base content 3% by
weight.

Sample 2 - Yield - 0.83g, Rasagiline base content 63% by
weight.

Example 19 - Reaction in ethyl acetate.

0.5g solid rasagiline base and 2.0g of tannic acid were
mixed with 30 ml ethyl acetate and heated to 45°C. The
mixture was stirred for 1.25 hrs at 45°C and the resulting
suspension cooled to 0-5°C and filtered. The solid product
was washed with ethyl acetate and dried under vacuum and was

designated Sample 1.

The filtrate and wash were combined and evaporated to
dryness under vacuum. The residue after evaporation was
dried under vacuum to a constant weight and was designated

Sample 2.

Sample 1 - Yield - 0.8g, Rasagiline base content 9% by

weight.
Sample 2 - Yield - 1.9 g, Rasagiline base content 33% by

weight.
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Example 20 ~ Reaction in hexane.

0.5 g solid rasagiline base was dissolved in 50 ml hexane.
1.5g of tannic acid was added to the soclution. The mixture
was stirred for 2 hours and filtered. The solid product was
washed with hexane and dried under vacuum and designated

Sample 1.

The filtrate and wash were combined and evaporated under
vacuum to dryness. The scolid residue was a colorless
crystalline material, designated Sample 2.

Sample 1 - Yield - 1.46g, Rasagiline base content 3% by
weight.

Sample 2 - Yield - 0.52g, pure crystalline Rasagiline base
(m.p. 39.0-39.3°C)

The results of the example 20 show that in non-polar solvent
(hexane) rasagiline base does not substantially react with
Tannic acid. Unreacted pure Rasagiline base crystallizes
from the filtrate during evaporation.

Summary of Results

The rasagiline base content, composition, hygroscopicity and
water content of the products of the examples are listed in

the table below.
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Table 1. Physical properties and composition of rasagiline

tannate
Rasagiline o
Example base content | Crystallinity, composition Hygroscopicity Water content, %
% by XRD and DSC By By KE
TGA
Rasagiline base 100 Crystalline rasagiline base 1 16'11' 0.1
Tannic acid 0 Amorphous TA 1 7.1 10.0
Mixture of amorphous
1 51 RT, TA and crystalline 3 3.5 3.8
rasagiline base )
3 44 Amorphous RT i 34 34
4 M Amorphous RT 1 5.2 4.5
5 28 Amorphous RT and TA 1 4.5 6.3
6 29 Amorphous RT and TA | 3.8 54
Mixture of amorphous :
7 45 RT, TA and crystalline 2 . 4.8 6.3
rasagiline base
. Mixture of amorphous
8 53 RT, TA and crystalline ) 3 2.1 4.8
rasagiline base :
9 Sample } 47 N.A. - 2 N.A. N.A.
Sarmple 2 24 N.A. - 1 N.A. N.A.
10 Sample 1 53 N.A. 3 N.A. N.A.
Sample 2 12 N.A. 1 N.A, N.A.
1 Sample 1 64 N.A. 4 N.A, N.A.
Sample 2 19 N.A. i N.A. N.A.
12 Sample ] .56 N.A. 2 N.A. N.A.
Sample 2 20 N.A. 1 N.A N.A.
17 Sample 1 19 N.A 1 N.A. N.A.
Sample 2 26 N.A. 1 NA, N.A.
i3 Sample 1 3 N.A. 1 N.A. N.A.
Sample 2 63 N.A. 4 N.A. N.A.
19 Sample 1 9 N.A. 1 N.A. N.A.
Sample 2 33 N.A. 1 N.A. N.A.
20 Sample 1 3 N.A. 1 N.A. N.A,
Sample 2 100 Crystalline rasagiline base 1 N.A. N.A.

N.A. - not available
5 RT - rasagiline tannate
TA - tannic acid
TGA — thermal gravimetric analysis

KF — Karl Fischer analysis

10 The hygroscopicity was determined after one month in closed
containers at room temperature in atmospheric air (relative
humidity ~ 50-80%)
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The observed samples could be divided into four groups in
accordance to their hygroscopic properties:

1 = non-hygroscopic, no visible change cbserved

2 = slightly hygroscopic, aggregation and lumping developed,
loss of flowability

3 = hygroscopic, semi-solid material

4 = deliquescent, liquefied syrup-like product

A strong correlation was present between the hygroscopic
behavior of the samples and rasagiline content in the
tannate salt samples. Samples with rasagiline content of
less than 45% do not demonstrate hygroscopic behavior, while
samples with more than 45% rasagiline. As the rasagiline
content in the sample increases, the hygroscopicity also

increases.

Discussion

Preparation of a tannate salt of an active pharmaceutical is
not a routine endeavor. Tannate salts are difficult to make
and to work with. Even if a tannate salt can be made, each
active pharmaceutical presents its own unique problems when
being made into a tannate salt, which problems cannot be
readily foreseen before attempting to make the tannate salt.
Even if a tannate salt can be successfully made, its
properties and practicality for pharmaceutical use might be
unacceptable. The specific issues of preparing and the
properties of rasagiline tannate are discussed below.

Characterization and yield of Rasagiline tannate

The data presented demonstrates that a higher ratio of
tannic &acid to rasagiline ©provides higher vyield of
rasagiline tannate. It is alsc evident that the rasagiline
tannate yield is affected by the isclation technique. The
batches prepared in aqueous or agqueous/alcohol media by
filtration had lower yields compared to the batches prepared
by decantation and evaporation. The yield of the filtration
batches is within the range of 1.44 - 2.15 g/g rasagiline,
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" 15 rasagiline content in the Solid product. Experiments 17 - 20
demonstrate that most of the rasagiline remains in the
filtrates. The solid products collected by filtration in
these experiments contain only 3 - 19% rasagiline.
Experiments 15, 16 and 18 performed in ethyl acetate at
20 ‘'lower temperatures gave higher yield of the solid product,
peossible as a result of incomplete reaction between

rasagiline and tannic acid.

As evident in example 20, the reaction between rasagiline
25 base and tannic acid in hexane does not take place despite

the solubility of rasagiline base in hexane. The solid

product contains only 3% rasagiline and practically all of

the rasagiline base remains in the reaction liquor. At the

same time the filtered liquor did not contain any tannic
30 acid.

A similar phenomenon of incomplete reaction was found in the
experiments performed in aqueous media. Reactions that were
performed at low temperatures (experiments 1, 7 and 8)
35 resulted in a mixture of amorphous rasagiline tannate,
tannic acid and unreacted crystalline rasagiline base. Free
crystalline rasagiline base was detected in these samples of
rasagiline tannate by XRD and FTIR techniques. DSC analysis
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20 FTIR spectra of tannic acid, solid rasagiline base and pure
rasagiline tannate from example 3 were compared. The

comparison is summarized in Table 2.

Table 2. FTIR patterns of rasagiline tannate, tannic acid
25 and rasagiline base.

IR peaks appears in spectra, cm®

Rasagiline base Tannic acid; USP, |Rasagiline tannate
Merck

Sed; e6ll; 693;

1963; 1976; 2873; No No

3381

No 1038 No

No No 1498; 1e602; 2133;
2852; 3285

A Perkin Elmer Spectrum One FT-IR Spectrometer S/N 58001 was
used. The samples were studied in DRIFT mode. All the
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Rasagiline base are detected in the solids. This finding is
in agreement with the XRD and DSC results and it proves
unequivocally that these experiments provide pure amorphous
tannate salt of. rasagiline.

15
Composition of rasagiline tannate

There is no constant stoichiometric ratio between the amine
20 base and tannic acid in rasagiline tannate, In the tannates
prepared in agqueocus media the content of rasagiline base
varied between 28 and 64% by weight. This fact could be
explained by the chemical nature of tannic acid:
Pharmaceutical grade tannic acid is a complex mixture of
25 tannins containing few (three or more) types of acidic
functional groups of phenolic nature. These acidic groups
have different pKa value and are able to react with amine
bases forming insoluble tannate salts. Reaction of a part of
the phenolic groups with amine base at low ratio of base to
30 tannic acid causes precipitation of insoluble tannate. Thus,
different acid to base ratios at the precipitation step
causes precipitation of tannate salts of different

composition.

35
The tannates with different composition have different
hygroscopic properties, as shown above. Complete
substitution of the acidic groups in tannic acid with




No No 1498; 1602; 2133; 2852; 3285 A Perkin El ner Spectrum One FT-IR
Spectroneter S/ N 58001 was used. The sanples were studied in DRI FT node.

Al'l the 21 spectra were neasured in 16 scans. Resolution was 4.0 cm 1. The
spectra denonstrate that the sanple of rasagiline tannate that does not
contain detectable anobunts of 5 rasagilijye base and tannic acid has
significant difference in IR spectra. Peaks at 1498, 1602, 2133, 2852 and
3285 cm 1 werr@skgihtng obdee chaysast efdmmsitd ohopfr as dgidrionecp amnptedudtll R
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The Figure 1 is based on the results of the experiments 1 -
12 presented in table 1. In spite of the fact that different
20 methods of rasagiline tannate isolation applied in these
experiments, good correlation between tannin to rasagiline
ratio and composition and yield of rasagiline tannate was
found (R2 > 0.88). This finding provides control of the
tannate DS composition by varying of tannin to base ratio at
25 the precipitation step. .

Conclusions

A new salt, rasagiline tannate was prepared, characterized
and found practical for pharmaceutical development. It was

30 proven that rasagiline tannate is an amorphous salt of
variable composition.

Two methods of rasagiline tannate isolation from the
reaction mixture were evaluated. Both methods, decantation

35 and filtration, were found to be feasible. However, the
decantation method provided higher yield of rasagiline
tannate.




22 rasagiline base causes formation of a hygroscopic product. The enpirical
data shown in Table 1 denonstrate that rasagiline tannate having nore than
45% by wei ght of rasagiline base is hygroscopic. H gher content of the base
5in the salt results in higher hygroscopicity of the solid. The graph
presented in Figure 1 denonstrates the effect of the ratio between tannic
acid and rasagiline base on the yield an3 conposition of rasagiline
tannate. 10 The daffexthonf tiesaghigher baseni to adiednio rasiali kaheoratmi o i s

responsi bl e fr@sagi i ghetapiEient hfdREToph 8l Ghropbri asAgild Nestapnadied.hat is

precipitated,in_agueous iia. At the.same tine the cantent of rasaqgiline
base in tannife ws‘f%l % fgdrgq’lagv\erras\?ﬁéﬁl?%g-gﬁ??tei SCESHEG St Wrﬁh:}j“ nni n
to base rati 823 ThesFgune paps baduwrmscenécrandltighetr thetexperf méwts 1 -
12 presens edphBetpddwide nhiphspiky@ischbbeciagtod kat dihdprent 20 net hods of
rasagiline tannate isolation applied in these experinents, good correl ation
between tannin to rasagiline ratio and conposition and yield of rasagiline
tannate was FEEFEPIRCS OrgB) rasigislimendiasg @evifdes demniel asfidt vast annat e
DS conposi ti couly vard/ i Rpadbctariigd t Gnbasems atdgmpdles25cEherPsagininzat i on
step. Concl UBLRHSte .A THEW,GH 5.65 I’?S% Iti,r"f"itt %@aggewagla&h?p%aq:d’ it

characterized and found practica phar maceuti cal -devel opnment. I?'IatS was 30
proven thht P&8AGPPITE tarfratF sPersn thRosphbusreal ¢f ofolid | Edtagiline
conposi ti on. bdsw amet hedsiofaciabagi | i ne tannate isolation fromthe reaction
m xture were eval uated. Both nethods, decantation 35 and filtration, were
found to be feasible. However, the_decantation nethod provided _higher yield
‘of rasagiling*?&hndt%e.c° S’]’Fléoréf?’écfa%afg SgitFFﬁ%teba&’e Y3F ks @rdei d
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ygr oscopi ¢ ]?gg r nt ent of the ase provi de higher hygroscopicity
- of the tannate. %rngggngggoéﬁf'ree rasagiline base and free tannic acid was
found and characterized in sone sanples of rasagiline




tannate. In exanples 3 and 4, it has been shown that it has 10 been
possible to prepare the salt free of solid rasagiline base and tannic acid.
Since the conposition of rasagiline tzgnate is variable and depends on
reactant ratio and isolation conditions, optinmal 15 rasagiline content in
rasagi line tannate was established between 28 and 44% 24 What is clained
is: 1. Q&ggﬁil%ne(}annate. 2. The rasagiline tannate of claim1 wherein the
rasagi | i H8ACHACENTY Ps bet ween 28 and 44% by weight. 3. The rasagiline
tannate of claim1l wherein the rasagiline content is between 34 and 44% by
weight. 4. The rasagiline tannate of claim 1l characterized by an infra-red
spectrun1c8n3§¥?9 G FERRE- at the fol | owi ng points: 1498, 1602, 2133, 2852
and 3285 cm 1. 5. The rasagiline tannate of claim1l wherein the water
content of _t sal t,. as, determn ned Karl Fischer analysis. .is |ess, than
1006 6. A ongboRErUE SR B AR T WAy 1 ol Boubd S BeBreHhiZnd a
carrier. 7. EHwd 2enpeskighen of claim6, wherein the conposition is free of
rasagiline base that is not ionically bonded to the tannate. 8. The
conposition of claim®6, wherein the conposition is free of tannic acid. 9.
The conposatime @fﬁag‘;h@' @ﬁate%@@mw WHersirOﬂT&Eeisfa@imﬁe b@nténtglbwempu cal10
conposition an carrier is a pharmaceutically acceptable carrier. :
The pharnaceﬁwgégﬁ?E$Wﬁ@thion of claim9 in the formof an oral dosage
form 11. A process for manufacture of rasagiline tannate conprising: a.

conbi ni ng lution of tannic acid with rasaqgilipe base to forma first
m xt ure; b.ﬁl' f‘g}%ﬁ%g*"a? ARk Bfgl’:laerf1t r ?S{E{%ea P)‘of?ﬂ {pfEa-fad- SPEGRUR yr e
c. adding a pehrising@keks sahe Bilewmglporitd: 1408t 18822 X331 L85 and 8288 andecond
m xture; and d. conpletely renmoving liquid at anbient tenperature fromthe

second m xture. 25
5. The rasagiline tannate of claim 1 wherein the water content of the salt, as

determined by Karl Fischer analysis is less than 10%.
6. A composifion comprising the rasagiline tannate of claim 1 and a carrier.

7. The composition of claim 6, wherein the composition is free of rasagiline base

that is not ionically bonded to the tannate.
8. The composition of claim 6, wherein the composition is free of tannic acid.

9. The composition of claim 6, wherein the composition is a pharmaceutical

compoesition and the carrier is a pharmaceutically acceptable carrier.
10. The pharmaceutical composition of claim 9 in the form of an oral dosage form.
11. A process for manufacture of rasagiline tannate comprising:

a. combining a solution of tannic acid with rasagiline base to form a first mixture;
b. removing at least part of the liquid from the first mixture;

c. adding a polar, water soluble solvent to the mixture to form a second mixture;
and

d. completely removing liquid at ambient temperature from the second mixture.




12. The method of claim 11, wherein the polar, water soluble solvent is
et hanol. 13. The nethod of claim 1l wherein the liquid renoving of step b)

is perfornmed via decantation. 05

12. The method of claim 11, wherein the polar, water soluble solvent is ethanol.

13. The method of claim 11 wherein the liquid removing of step b) is performed via

decantation.




