METHOD AND COVPCSI TI ON FOR ADM NI STERI NG ANNVDA RECEPTOR ANTAGONI STTO
ASUBJECT FI ELD OF THE | NVENTI ON The invention relates to conpositions
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articul arl ul as they
provi de th@HNWBRFH§HF§§H%ﬂ§&“%EM%“?%%Wﬁgﬁﬁg?@ﬁeﬁﬁp #@%V?%ﬁlgﬁdﬂﬁtngonithe
onset of tgﬁ&qg%m&gg&gﬁqnhﬁﬁﬁqumga@@hient conpliance and adherence and
enabl e the achi evenent of a therapeutically effective steady-state
concent r at igspf  tyiig. NVIdMedabh aRMRHE 8hd dgpadins ao®er RRkiatch finglwdte hedhi s
results in an earlier indication of effectiveness and increasing the
utility of fromespowesgleapibeicae bapwdina Wnecﬁnézﬁ%fg’é@tnéﬁ@ opothel SFSREcYHEr e ti me
is of the ositions of the present invention,
by virtue %? %}%ﬁ?mfggﬁgﬁﬂnﬂéﬁg%ahgyﬁﬂﬁgher doses of NVDAr antagonist to be
safely adm nistered, again increasing the utility of these agents for a
vari ety of indications. Al so provided are nethods for meking, dosing and
usi ng such conpositions. The NVDAr antagonist is desirably provided in a
controll ed or extended release form wth or without an i medi ate rel ease
conmponent in order to maxim ze the therapeutic benefit of the NVDAr
ant agoni st, while reducing unwanted side effects. In the absence of
nodi fi edrel ease conponents (referred to herein as controlled, extended or
del ayed rel ease conponents), the NVDAr antagonist is rel eased and
transported |nto t he body f|UIdS over a period of ninutes to several hour s.
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medium Optionally, the fraction of released NVDAr antagoni st is greater or
equal to 0.01(0.297 + 0.0153*e(a515*t}) and less than or equal to l-e* O
-972*0 aswomasurers3usi ng a USP type 2 (paddl e) dissol ut ipom/tsg@sem4dat 50
rpm at a tenperature of 37+0 50C, in water, where t is the tinme in hours
and t is reaterthan ze ] equal or less than 17. Optionally, the
fracti on efMallgy D ' nist is greater or equal to 0.01(-2.75 +
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tenperature of 37+0.5C in a neutral pH (e.g. water or buffered aqueous
sol ution) [000ACH dilg ffresegt mé@hdd dﬂdfd@p@ratdi; powvides siignirﬁcrmbhdumtage@t Foreabinple, t he
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HO ) di ssdFeREYEOH IREIRdRTInEEIS aedivhP ant et EeRemirsHIeBrabastesi hiehy in
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ant agoni st[0be8] a H‘cmswlutdemnhmmqmt pifassil a8 dhat woukl b segnirgbmypraBog thg0o, or
95% in a dissol ytion d|a vi.n t he
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serum and.GREAHE@SATREM fhdl 'dh'cﬂlkes tﬂ@&@@ﬁ@%&rﬁ&éﬂlmﬂs of thé aselr The weighthed

bi ol ogi cal sanpl e may be det erni ned bél st andard as?sya%/qngﬂr%r}t hod kTown in
a

the art. Tie prasennC icergr@pscqnglanty e‘i‘i’ﬁ& fasiitatios H‘é‘@’ﬁ? EKEF by a

gi ven dose of drug in a biological sanple. Thetg é:rre refgrstothe
aver age colenlk r afpiohossfembrdimeptsghat Htﬂﬂ"ﬁé‘ TEYRFAEeT GiFRGse ﬂ@f‘r‘r%? g’e- crean

may be fur thla rres fu'w%ﬁﬁgr #Jl%Vfd@g BE 28Rt SREBnkHE of hﬂ@R@Ql'éh@@lﬁflth @lcadakve to
adm nistra the d The tinme required to reach the maxinal

concentr at Bﬁ“mle(lds(}ﬂtmdsédWﬁhlaapééltﬁebmoa}?a‘ﬁalmtent sanpl e type is referred to
as the "Tmax". The 5 change in concentration is terned "dC' and the change
over a pref9idbed Yk mmwilies advawagerof thprgsenksrgntion prsulkpirasy thelhesmalfneieyi s

rel eased into a,su JolVl=14 foPmean

i mredi at e Fé’?ea%ir ’fxlltﬁﬁcé)?%?%g%sg% ?%% o?ht he S‘segﬁr%%égg%?l?ggﬁsytﬁ% Oglf’lht agoni st
such that the rate of change in the biological sanple neasured as the dC dT
over a defined period within the periodsof 0 to Tmax for the IR formul ation
and the dC/ dT rate is |l ess than about 80% 0O 70% 60% 50% 40% 30% 20%
or 10%of the rate for the IR fornmulation (e.g., Nanmenda, acommercially
available IR fornmul ati on of nmemantine). In sone enbodi nents, the dC/dT rate
is |less than about 80% 70% 60% 50% 40% 30% 20% or 10%of the rate
for the IRformulation. Simlarly, the rate of rel ease of the NVDAr

antagoni st fromthe present invention as neasured in dissolution studies is
| ess than 80% 70% 60% 50% 40% 30% 20% or 10% of the rate for an IR
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adm ni stered even less frequently, e.g. every 2 days, every 3 days, every
week, or every nonth. Non-dose escal ation Imedi ate rel ease (IR

f or mul at iwoo@iocDIF®Ar ant agoni sts are typically adm ni sPeram$2005/0a2441
dose-escal ating fashion, frequently starting wi th subtherapeutic amounts of

t he agent. Although dosi adj ust.nents or. individualizatijon nmay b naged
by a physicthagstif 6%‘“&“%%1&&%%03{5??%& °‘E¥8H§S%WS{ Bt‘rﬁth? ﬁxgla%%'rr%%%?l Sle(r)%%let (éggri bed
her ei N Mayy, gy AHHsnab1EY 1Belediaud Bases HEitsigalficnionslednhd cdnsequently the

t her apeuti cally-effective daose fé{g the initi atiﬁn of E%eraﬁ% therdﬁby

i npr ovi ng dpesity o the sxbpusHIAsTiYaEFas %ﬂ*’r’ﬁﬂ%:‘he%% W oSty s ehc e
Furt her ”Dfﬁﬁ%tﬂei}gqu%mge?bﬁﬂl@ﬁﬁﬁﬁeew& bRk resgt duceRabsentiig luse of hi gher
doses of Ar ant agoni st equal or fewer adverse effects than observed for

IR formul %dﬂrs_ Ofhebd M dSHEE o BRE teatirBCMBAGVANh gb 6T thH prbdehyin@dntibA&iINVDAr
ant agoni st tor indications described herein. WReduced T to Therapeutic

Concent r atheomerpiaEniin dightof hecletilpd feserntioniof e bestmpde eghpturetthseotsscr i bed
herein at .ther [ fLehld e doses fromthe initiation of therapy
enabl es tﬁ%usgr?%g%%?éog%mgﬁs eadlygiitate | evel of the agent in a shorter
time period (e.g. 20% 30% 50% 70% 90%less tinme than for dose-escal ated

regi nens), thus enabling the treatnent of nore acute disorders such as pain
and neur oBRIERIDRESGRIPHION O DRAWINGIg depr essi on, agitation, bipolar

di sor der,, dr ygdepen | gk aRlvicvPSt QhRbaRRR: or@Nlkdehons

Amenabl e t@ﬁ% eatﬁ?rghﬁ)&m&eig%%}r{r%gﬁée?%ns ofwet he apr esent | n?/enti on may be

enpl oyed tivehtieaOROrdeveeUeeing heingleripboigenessigoci at ed with deregul ation in
NVDA receptor activity or conditions that would benefit froma reduction in
such acti oons] FuFltheis a diegrymiivibiperspactivgoravsefanismpedigieneef thawossntict i viti es
(e.g. the .dopam nergjc. activit f n J the antiviral activity of

ri mant adi rf&y® “%@ﬁgg oty ai‘flgﬁg%% 0%%5%%%%]3% “invention are also useful to
treat, pr : duce condifi o] oS HES et bshi i es i n any
subj ect hjwﬁé; o(r)IEI&{f gﬁ as‘%a%r?mﬁlgé‘% ﬁ%&g@@%&ﬁév@éﬁ%eﬁ on. Exerr%ﬁic%ry condi ti ons
i ncl ude sahvantien OREDdeIRE Shavipaitnesyridrgnestorsrad nothgtpenadeasirve di seases
(including notor neuron diseases, nyel opathies, radicul opathies, and

di sor der s [pf191he Blyhpad héingremnetivpuspeststviny of ahembotinest ofdhy ebseovascul ar

condi tions, nove di sar der brain traum rani di sorders,

neur opsyc HP‘&%“PP’&[%Q%'VH;@T ,Vmﬁﬁlgeeo@ﬁ%&gea?%%ééssdgdﬁgggSgg%nﬁ?rés\é&(i ncl udi ng viral

associ at ed neur op&lcﬂi es, dj[iabgt es asesocfj ac;tog&l Jeur opat hies, Quillian-Barre

syndr one, [él%ﬁlrot arf EC e PE%IEW} St Phdtced neur opat hi es, and car pal

tunnel syndromne). ternate Rout.es of Adm.nisirati one enbodi nent, the

Conposi t | o[:qgl7desclﬁlﬁbéds %glf‘%ria’ﬁmﬁ (ép‘?rﬂjreﬁ@feavtleevﬁogasnaettv%@qqaety; or capsul es for

oral admnjstrati . patches for trans |. del . f. DAr

ant agoni st[pom]terﬁ]gi'ig\}%‘? hemplee %%gﬁr} @ﬁ?ﬁaﬁgfﬁ %%E %%%eg%gg%%ﬁmx??ﬁer way's

for these %eggltag;f_ of adm nistration (e.g. as a suspension for oral

adm ni stration) or specifically for other adm nistrative routes

i nt ravenougoidiopi erd. 8 ik Atdhemasadiagrat bt apORal devicathseiptitifislaipalr of sullkder mal , or
(8019] gt

i nhal ation delivery. Unless otherw se defined, all technical and scientific
terms usedsHeRETH have the same neaning as comonly understood by one of

ordinary skill in_the art to whi.ch thi.s jgyention belongs, t.hough net hods
and mat er i B020lsi nf1GP 17 S“é’ﬁﬁ‘i“%‘#léﬂ?mtoga‘f hgée‘{g&l@%%ﬁﬁﬁlgad%}r 8?#1uﬂ?:én be used
in the pragligar9r testing of the invention, suitable nethods and nmaterials
are describedbelow. All publications, patent applications, patents, and

ot her ref e(o@ﬂﬂes FROU0Q0LEbhBRAIR daddi® of ACORPERAtEtatiyiclidk eirenmebo-n t hei r
entirety. In the case of conflict, the present Specification, including
def i ni t i ongsnewitdrs andonpaionf condengesfi t i on, the materials, methods, and
exanples are illustrative only and not intended to be linmtin | parts
and per cenf0dgs aFiG.by lmﬂ@aqamm@%g@ssgf%fd\m@élmg s]=0ud ﬁ}“ t&?tln%ﬁfe%‘—a“g?%ml PTI ON
OF THE FI GRS FI GURE | A is a graph showi ng the nemantine pl asna
concentration over a period of 24 hours, as predicted by Gastro-Pl us

sof tware package v.4.0.2, follow ng the adm nistration of a single dose of
an imedi ate rel ease (IR) fornulation of nemantine (Nanenda) or a sustained
rel ease formul ati on of memantine (NPl -6%01). The sustained rel ease

formul ation exhibits a dC dT during the initial phase that is about 20% of
that for the imediate release (IR) formulation. FIGURE IB is a graph

showi ng the nemantine plasma concentration over a period of 28 days, as
predi cted by Gastro-Plus software package v.4.0.2, follow ng the

adm nistration of an i Mmedi ate release (IR) fornulation of nmemanti ne
(Namenda) and a sustained release fornulation of nemantine (NPI-6701). Wen
Nanenda i s adm ni stered using a dose escal ation regi men pursuant to the

Y T 1IN e~ A o o o,y . . "




deficits associated with the adm nistration of NVMDAr antagonists may be
| essened in severity and frequency through the use of controlled-rel ease
met hods twetoeiich1s3t he Tnax to | onger tines, thereby resariusgoosioe2dC/ dT of
t he drug. Reducing the dC/ dT of the drug not only increases Trmax, but al so
reduces the_ dr c entragli reduces the Cmax/Cnean ratio
provi di ng %H%Dc]gﬂ.g? .Lﬁég@%?ﬁg. artg &SI t he subject being treated over
a given peppm) of Réfermg@BITS. Ng Gaiht pRE@asethod Gaagising onstaht dphided @
i ndi cations. ©Mking NVDAr A oni st. Control| ed. Rel ease | atjons A
phar maceut9r&ame R P@éﬂRgi %‘6 i Zi?gfort westaeas %&é?ﬁoino ﬁ?‘? 9 I%gf; ‘g%ﬁf 29 by
conbi ni ng jAidesial Rekt BB cadlbABO RilSlind! 1A rAGYosHISd With bn eleeriasl nor e
additional ingredients that, when admnistered to afzé,t,sb ect, causes_the

r’>

NVDAr  ant aggorrisr (tpgetiss hersinabigaaioned 9 o diog Brrieqigtaer Spedrred pbri od

of tinme. Ahlreﬁkgi’%%?fegﬂ Blithp 86; 4) af evapbffor 0¥ H0%) PEoriRl SARG. AhelOFC MVERT
antagoni st over a desired tine, can be conveniently determ ned for a given
time by nesiapiefigatine closgdehemnetis| sigtem Wignailuid glakietive Ao Bis 55 ells2Pnder
control | ed.condi t | , iHe@Sviad 8 $NBS8e W &hat OW t he
rate of up?lg’%e‘g"élfdo@ﬁ%‘s%ﬁﬁg%‘ﬁ?gﬁgﬁls ocRidhf e @Bvitk % bTUAGe Wb e"‘%ﬁ ovi di ng
t her apeut i eplehiyhedfffome teifivgerdng gad aylinders. he NVDAr ant agoni st. One of ordinary
skill in the art can prepare conbinations with a desired release profile
usi ng the M afiheaQBAidsvise 2N useh o cominarcialy avrelable defrigaantap hedvoslen®w.  NIVDAr
Ant agoni sts An IVDAr __ant agoni ' il t and

conposi ti 0W§£\B’¥“ eeXPIHalgr? ?%%?Cé %@??’8%&%%%@%%5%Q%%fgarp’g?’g’% fon-t oxi ¢ when
used in t hgnedipoeidpheE)s R4 5faHea non-Sabhinarie, nibhezererdeplttiggfiosi B245& hased in a

relative sense . and is inten o) i te.a subst a h been
appr oved b%f‘“’tr‘?fémltJFff’?eé‘?Jt“@tnﬁ?rggﬁ Fg 889%@'&9%& t}%‘t ﬂln M ni St ea‘%}ﬁ%aﬁ{e%%%—llﬁxg‘);a f or
admi ni st r aideRardee oPIGTRBGa0st teniperde@ei Ng Wi th establ i shed regul atory
criteria and practice, is susceptible to approval by the FDA or simlar

regul at or yjoag8ncy Nb@lre@iihgGOBIGS. 1 -f40the adbo-péretatatinanict o sinplkatige crdial

ani mal s. The term "NVDAr ant agoni st", herein, .i ngludes .an
2T 0~ addam AP EECO D4t B PISHEY BRiTHE: ot Ao SLABE: * e r At m e
(I-am no- 31u§ﬁgiﬁ'3§5§h¥én§;(1ﬁm rAl&ion gehdi@bt RApeRtifid at(3600 rpm. The gearbox 32

- am noet hyl') adamant ane), amant adi ne, (. 1- anj no- adangant ane), as.well as
phar maceut ingkii¢sa lgbreabipn pistens Jpseme MepRGs: ! ngr?f‘irﬂﬁ’éjcﬁ%o“cf&tﬁmil H’,g‘ai or

exanpl e, i intyt%' eﬁ%&%@i.s 3,391, 142, 5,891, 885, 5,919,826, and 6, 187, 338.
Amant adi ne 1's Scribed, for exanple, in U S P.N 3,152,180, 5,891, 885,
5,919, 826, [@E@ﬁ 6, 1Bdhe3RtbodAnall, icaRRb-ofH AR BN G LIRBURGS AR ©
described, "for exanple, in U S Patent 4,346,1 12, 5,061, 703, 5,334, 618,
6, 444, 702, 26{6H0 [EHE AT AAMBEERIBIPS Wnisjo} g . CarasomRestionmaodst B 3Her eby

I ncorporat ed O¥. [ efelEN&Ee, uﬁﬁﬁé,hﬁ{]cowg{%ﬁor B2 wiliSa fobRbndTA¥edon GRI0Y €d
i ncl ude, for pexarrp e, amno cycl ohexanes (i.e., neranexane), ketam ne,

el i prodi |, opfosinpthe diréctioditzoeies pheefunctomingast deppicssadt Vipdjfipations perfprore,

apti ganel ,  phencyclidine, flupirtine l e | . 1 -Ne.
sper ni di net® FPBVBHBRSHPessgl r%{r;r% ! ()1;1%1}%%;1}()%&1)@1&% ﬁ‘ﬁz‘? g%{/e?m}tﬁng? ﬁ?ﬁ ﬁrf%/}nghi nan)
and its nmetaldlddeeshagexdor ageihamurbine ppBickiiods Dochangimpthb stirowt ohefteanthe a

phar maceuti cal | cept apl e sal .deriyatives.or ter there

met abol i ¢ g?%?g@gF e&&"gﬁbg‘ﬁf 5[%"8“‘?%&%5‘8%&? O&ﬁ%eidg?i”asﬁ o &b e"lri%‘?hi\}t?%"m%

ant agoni st 54 MimdAR vnB&adNeni sBVEdhERTInG @ndiEomnhnd v elimihariog tha feeitgadiervenesr
dext ronmet hor phan. Dosing, PK, & Tox The pharnpceut] cal sition may be
f or mul at edWﬂlt?hﬁ?QS‘\‘ﬂaEFereﬁgﬁﬁﬁfﬁ?l"élqtﬁe SRS T aﬁéit egexﬁeé’%ﬁ]@ngﬁeri-a?oo ny/ day,
1 and 80 ngegaiis wihBned R ¥ompre&or MBY oY a maxiaiieh &ferailglg tbaperahirabelow Ghe

nmg/ day, 15 and 45 ng/day, or 10 and 20 ml;/ da%/; a nt%di ne |gn an anount
rangi ng becpreingtenpaietuGed thegriding, 301Bosqs SRR dL mofHied{ and 700

ng/ day, 15 d@&¥%ine 2D, and 500 ny/day, 15 and
400 ng/ day?ggggﬁ&%ég%om%?ggef? 6%9%5%9%6)%@{@/ day, or 100 and 200 ny/day;
dext ronmet hor phan in an anmount rangi ng between 1- 5000 ny/day, 1-1000

ng/ day, and 100-800 ny/day, or 200-500 ng/day. Pediatric doses wl|l
typically be lower than those determned for adults. Table 1 shows

exenpl ary the pharnmacoki netic propertieg (e.g., Tmax and T1/2) of

memant i ne, amant adi ne, and ri mantadi ne. Table 1. Pharmacokinetics and Tox
in humans for sel ected NVDAr antagoni st sExcipients "Pharmaceutically or
Phar macol ogi cal |y Acceptabl e" includes nol ecular entities and conpositions
that do not produce an adverse, allergic or other untoward reaction when
adm nistered to an aninmal, or a hunan, as appropriate. "Pharnaceutically
Acceptable Carrier” includes any and all solvents, dispersion nedia,
coatings, antibacterial and antifungal agents, isotonic and absorption

oy N B oy r




pol ymet hacryl at es contai ni ng carboxyl groups. The coating conposition may
be pl asticised according to the properties of the coating blend such as the
gl ass tr amei2nécamorsenper at ure of the nmain conponent or nPKTAISR0SH4B@NPONENt S
or the solvent used for applying the coating conpositions Sui t abl e

pIast|C|sers mayb adde m 0 0% by we f th ating conposition
and i ncl ud802 or I@ﬁ&%?’@g(’ tnglttﬁﬁ‘ ot F?zfpé:f‘t@r bg}nﬂug &% eeg?egéras OmB%‘Te)l}gt hyl ene
gl ycol, glyeesodn oidetley t@lsBémBichemsticdRE in FIGSt Y1 ab)add oil 'i:efchlhlﬁ cdsit@r(Bot

di butyI sebacate, and castaor oil. If desired, .the co t|
i ncl ude a S‘llP‘tVIl)erBOﬂTﬂ‘éOﬁﬁﬁ‘ﬂ?ﬁ36cﬂ“dtﬂtfeedflwlfaé’|dﬂ?wsﬂt§mi %?8 ﬁh%‘f"gﬁ/ 99%

by wei ght P %_ Nelgobotal weight of the coating conposition and may be
an i nsol ubl e materlal such as silicon dioxide, titanium di oxide, talc,

kaol i n, alygpm sga ﬁéfé&ﬁ@to]ﬁl@“@eiﬁﬁn&@bf&iff@@ﬁbev to@QSl@ﬁﬂ'@@tﬁdeHbvﬁthlﬂi&aSSl um
The coating conposition may be applied as a solution or ﬁlex in organic

sol vent s dPREgadew0. stsrsmelﬁﬂ)geswe pcettiongh §vRRTRISY 2 £ 28 yith §‘E}Fi’.ﬁ1 15! a&ﬁpl i ed,
the sol venjo IR tfouPSGeeRbrabithRIBYAL AL HAAIARRESHKIERIEA BY vafod Aok el ght
based on t ¢ wei g of dissSolved solids. Suitable solvents are water,
| over al ccﬂmcdcpepltab\lfveiwpﬁzwemp%ﬁme@ Rramplea pirspepiablectvpraior Bpe mletigfes -

t her eof . es e vent PLESeMes WihadBURkSelf rom
appr oxi mat Efli} XW@S@“QV\EE%h &bgég’%egﬁlst e Saallljtg?tt |Et y of espo 1ymarl c ?rat erial
in the | atns, bothef whick bate maysmwsmbﬂmmmmttéﬂnmh@wt gayHewsinpmrto 889 &oni st
may be for Iated usi tions
thereof Thet Fﬂ‘gﬁtgﬁ{&g% %8 ﬁ-ﬁ%‘gi |on ggg@%egégh%{el%g&%%y&a séoé}lgncl ude a
carrier SU&‘sBd asfadlitaed féﬁigt:r,andﬂlcs;pémﬁibmﬂmmﬂﬁffanenttreﬁitgbnagtsﬂovamniﬁgm@tl@m al and
anti fungal agents, |soto and bsg ti on del ayi nrgr{@g‘enctosﬂo The use of such
medi a and f&ﬁ%‘ﬂ?@efeﬁ?l’oﬁl’i%t é’e TP VJ) Or o> SOLWRALRY: °SURY | known in the
art. Phar npgRHdpeakty: A0 a@pinblewpadtestes 8. Theprelat tiapotaion28 helocmﬂpmsl tion,
for exanple, mneral salts such as hydrochlorides, hydrobromni des,

phosphat esto agy partipylatiaw confisalion as the salts of or ganl ¢ acids such as

acet ates, proprionates, nalonates, benzoat e i t| may al so
contain | |§Q? Il he evaperator 28 §1§P‘i’ ent@ﬁ‘i‘f’cré?’ﬁ’fa @egﬁiﬁﬁ?ﬁw ° wel | as
subst ancescrﬁség%rggm‘{\@tjérsél&gecﬁﬂeﬁgv&sof tBedsfbd hdt Bk @{ﬂ&élﬁﬁe.rat@ﬂ’e apetuf fher i ng

agents. Liposone such as those described in U S 5,422,120, WO

95/ 13796, Wiepsectianinbt subeotngs Apagas vetical fp shyelts Bbeac élésaosgg OBaBarri er .

Met hods f of 0 s%%&g thedoB SRl M siHok A0 Surhliabl e
met hods f of pgélgeo‘%ﬁogale@ Oidt&%(?s% |ons es%:rl t;)ed hgrel n |Sirat&g\k/‘\h| ch t he NVDAr
ant agoni st the $nte evipdedbriZ veﬂtremd@dthren@aﬁeatmmt gledrdis i ncl ude t hose
described in U S. Patent No. 4,606, 909 gher eby incorporated by reference).
This ref ermoael dedbe inbutsr af cepetriors 2dan be tilgred fihe ppalisatins £of Brammeatl on i n
which a mujtiplicity of i cﬁsrgg\elaqﬁt%ﬂl gltlaelgtdﬁ@{ts are
made avai | abi°e” ﬁlof)entxa (;snlertfglgd ugﬂaﬁyghﬁ g\taﬁ&%{&? 8 o e g “pill or
tablet) i nMolmethsm mtmhpcmdtort%edlwqueota pediewlar dugt aleocafinpd ea ‘@h@ﬁ% (é line 26
t hr ough col an i ne 16).
Each of t h’éﬁg n‘taﬁﬁ" %dgﬁa%qlqjyéog}é Pl ea?neréir gﬁ%é%%%ﬁlegtge lﬁtﬁttééncﬁ(g%tw;:rns
Cross- sect kgnadtiywsilss single atzdpysraltmaﬁgmwusnctecsuﬁ'meuomoanguwtglepaﬂ piovldszg of a

sparingly soluble active subst the ¢ L 0 at t.h coating
that is suBS©CHFEY AP de PRV e WB Ol OES 2?0 h%%%hgh@{%%us(?ﬁo ratﬁs |gs er odabl e
under the gRRg HQREpRAEN 2B hichGe uredth grogiis sifficihiemblinpdndithaatrgyThe

conposi ti on of the invention rmay al ter natively be formnul ated using the

met hods di seseesgedopawey, thy turborgereraiqss 224, 769, 027 for exarrpl e. Accordingly,
ext ended rel ease fornul ati ons i nval ve | I I shﬁ]g caJ l.y . acceptabl e

material (80811 sRgirmngta FERES. lsa). fhe coy S a wat er

per meabl e Qi%&/tﬁ%ﬁtﬁs@y ﬁ’i@trefcfuﬁerﬁé}ﬁé@ﬁ thé ORCQEWNB/DH{G c%ﬂ&@@@w&lﬁchﬁﬁda Reusing 42
over coat ed a water-perneable filmcontaining dispersed within it a

wat er sol ubhdea plaraﬂlbmflﬁditee4‘bﬁtﬁé€ma§tﬁ¥ﬁeff§feﬁrﬁt B4 BRI of fRbeRMIAPOsEH " FhiPE ¢
conposi tio d gaselci feedisl Awbkidhg Madigat No.
4,897, 268, Ho JI’%%%I %Egggﬁ?c%r}%g%%%wlﬁﬁ%%ggr adabl'e mcr ocapsgul e delivery
system Thus, the NVDAr antagonist may be fornul ated as a conposition
containing a blend of freeflow ng spheriscal particles obtained by

i ndi vidual ly m croencapsul ati ng quantities of memantine,for exanple, in
di fferent copol ymer excipients which biodegrade at different rates,
therefore releasing nmemantine into the circulation at a predeterm ned
rates. A quantity of these particles may be of such a copol yner excipient
that the core active ingredient is released quickly after adm nistration,
and thereby delivers the active ingredient for an initial period. A second
quantlty of the part| cI es |s of such type ex0| p| ent that deI|very of t he

N 1 o " o, - v



1.2. Initial Rate in vivo, Delayed Trmax, Reduced Cmax/ Cnean The NVDAr
antagoni st is provided as a nodified release fornmulation that nmay or may
not cont avo 2a6v/G6mmdi at e rel ease formul ati on. |f desire@CTiuseoosivDRAR1
antagoni st may formulated so that it is released at a rate that is

significant]y reduced ove i at reI ease_( IFrfs f or with an
associ at e@<HaPhgSiaroplaat 1?{‘?&1%’“5%311 %‘é‘?" LetitRoEa? c@ o arf%%@%t n;%

for mul at ed 10505 D¥k denRcedid the ba{hkmmbe@éﬂl @¥Anfetsoling Quidasierser te hOUfS 4
hours, 2 hours, or at |east 1 hour. The associ ated. redu t|on in dd dT may

be by a faemd@nseéf24aﬁwllﬁxm?ﬁﬂ€?‘§ghdh%@nk8 tples 4, aul supgsequegfly gxitfhea g 0.8, In

addi ti on, nmteﬁsng%ﬁq,%vﬁ% fii%xvo?l%ngﬁl@&ﬁhﬂ%leﬁdiﬁféxﬁ bais 46,48 fe 1 €l eased at
rate resultlng In a nmean of wgrom mately 2 or less_ for

appr oxi matcehnect tuths couslonser hausing 48 thenably vedrkiag HFH’@“NR/BNPT Babaydw s is

| ntroduced int 9,4 tﬁqpa{nﬁg%tub@&ﬂ Qlﬂiaéu‘a uénlﬂg eﬁ?ﬁfeﬁb% 42RI1R8GRe f or mul ati ons
exhi bi t plgmaconce ration curves V|n Initia fromo0, 1, 2
hour s af t embadimentsstmeatr irone diffuser pBies §4 Kﬂ@@lﬂﬁébﬁ@rpoéwm iadiepent thsriyorking pes

| ess than 75% 5/q 0 r 9 atj on of
the same dGELFR GLAP R ﬁ t/%ﬂl%? R}BR toogn th%a%og{r(#lé Pﬂ %ﬁﬁlfe&%hrlgg}escgl 1&s P(E:)éggh gﬂr a

gi ven i ndignd @iﬂl&idumﬂt bhcmanyl FaGs.dr-di, g }toosing1é2 NMDAes agemaypbiv astesbpineySused or

ot her factors whet h : t her
doses, o gt s Lo IRat BE /B A HE el SadtaPonER: 8L piShs ahlt 56

rel ati onshi pivb@ig eERhedio@ne em@nmremau ﬁlﬂe oﬂ‘the housing |42 $h<bmmshzdﬂe folthes ma
concentration is descrihed, S 91 hereby

i ncor por atopEoTiy cireyalernty. Sldf(YlaTani? c{{%&bwe{%équﬁﬁ?w%él} PR £ %‘mitge 4°°sthj ect
(e.g., HHBS|6ﬁd&%r@aﬂﬂ?p%fé&%proﬁd@aw&@%ﬂ&ﬂiaﬁ]gﬁfmﬁds4|4as a Cmax / Crean of
appr oxi mately 2.5 1 or 1.0 approximately 1, 1.5, 2 hours to at | east

6, 8, 9, ]{3032 8, I%]somgémhgdihéntfs@ﬂoﬁ%ﬂ@n%mp@gﬂﬂnﬁﬂ %t(mmaahelﬂafﬂcaiB&nr ed
the rel ease of the NVDAr antagonist may_be nDnQPgE?\SI Cc or rrult|$ oarl?é ,

bi phasi c) .FIG8e7 of) s eitached ip thaqompenser Zndha Pyreg 4t b} 89RFEOIR Shishertd ‘a
desired relgasg, BrRfind Hainidaid hemn. %ﬁ)n%@h aGRheE Bowsig 40 &5 Aldidieon

met hods known i h the art or describe ow. Dosing Frequency and Dose
Escal ati o mrAhana(ch ﬂlgr cantitygion ﬁ%@bhﬁdY91WtCP@ﬁ0ne&t %QHIES’P]@Et Theptee WHE A7)
having or at [h$¥.Qf 36}%! &eﬁ%%ﬂtr(ﬁ%?ﬁfe%&ﬂﬁaﬁx%alﬁﬂﬁéﬂﬂﬁ% il %ﬁeséﬁ%}é ofhord-he
conp05|t|ons deseri be e.g., once’a day, every .0 2 days, every 3
days, everopnmmﬂqlegers every nmonth). Wile imrediate formil atl ons of NVDAr
antagoni sts are typically admnistered in a dose-escalating fashion, the
conposi t i 0e833escReforthgheFk. 0, mwymbembedimants.dhd QRGdTIAG 2% weladest a
constant, therapeutical l.y-effecti For
exanpl e, d° %‘B’ﬁﬁgcg%b TP %ea?l}igi tﬁ? %}va&gnggﬁ%?%}?ﬁﬁ%r K etFea ﬁgog?%%\% (tnfd{ggg%f
nmenant i ne TRyreQpedebtionisdperabtt tb viceise thetval enagy fom atleyst apadieneltey two days,

O 305 e Sipkiegrasin S Y Rl el 9350 G, 8P A A0Re B 10-200 o
20 mgS 22. e%t §t12656\ﬂ§0rat3928]’§[n tRSemtdipnt ﬂ]ijw‘i m’ﬁIG 4SOthngculdfﬁamg60 Ei@ludg; ;30 |

) ng, n
Ohe. onbod: ek oot AsAs 6o Rispesad Mahis aBRaZ AL PRge EAAPTIET Ab LBk PPREt"

herein, $0.0&%& RS cREROS th @arkﬁtgrﬂwdmﬁxm@mctfml& @nd@@anzmmane and a
rel ease nodi fying excipient. The excipi ent hﬁﬂ g{géﬁ%l n an_ anpu

suf fi ci ent unstreaem@f the peapeTaly 28 e ALRaEition b @attig TeEREHR R df"ﬁts 15?1 &
memant i ne @%ﬁﬂ&ﬁ%&%& Rhfldd¥eortie @nadniered W&kﬁxghﬁaﬁlﬁl dnkdn) b or nul at i on
of memantin , Namenda) or amantadine (e mretrel). The use of
such conposindemar 2Aibrozgh 8 Warking apdipp iplgt E%%ﬁlpﬁﬁsé% theough H‘e SFCUBereRT agent s,
enabl ing reduce al.Qr et he Nl\/DAr
ant agoni st g(ggn i3 erggﬂé%gthg {eﬁﬁyﬁgp %%rdé!séen{i ?{;wg\?alonggr @b&r(}rﬁﬁuséé%?ﬁfc ﬁgge

phar naceut d1@pdseq)wu:tﬂmcth&ec®emme<dfa¢“hme digritetionaf éhetvckios meeiny withiv feand
Efficacy I medi ate r I , Nanmenda)
are typi caTeFkypeé% ?tl "@ghéliec% ohis Srrggi}&zlpgﬂgcaidgﬁ@m %V%a %%rogresm vel y
adm ni st er gghinkizek ﬂ@rse;as)fmg dmedpymeap andcwpesior 60 dspesedreutside pitheh a st eady
state serum concentration that is therapeutically effective. According to
the manufacturer's FDA approved | abel, Nanenda, an i medi ate rel ease (IR)
formul ation of nemantine, is first adm nistered to subjects at a dose of 5
ng per day. After a period of tinmeone week acclimation period, subjects are
adm nistered with this dose twice daily. Subjects are next adm nistered
with a 5 nig and | Org dosing per day and finally adm nistered with 10 ng
Nanenda tw ce daily. FIGURE 2D shows the average serum concentration each
day as predicted by the pharmacokinetic software, GastroPlus, from

Si mul at| ons Pl us. Usi ng this dosing regi men, a therapeut| cal I 'y effectl ve

Y .
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pai n syndrones, neurodegenerative diseases (including notor neuron

di seases, nyel opat hi es, radicul opathies, and disorders of the synpathetic
nervous swetemyosozkenent i as, cerebrovascul ar 50 condi ti ORET/USRMSOBII1

di sorders, brain traum, cranial nerve di sorders, neuropsychiatric

di sorders %d otg |se hles (|nclud|ng viral associ ated
neuropathlggleﬁ*ﬁ‘gggs ﬁ %23? Aathies, Guillian-Barre syndrone
Synir oney | RS o Bef: nsl‘-—’."ﬁ TF?‘E%-E-UJQ i 3?@%5%’3% RSB A PR

sei zures, &mmpkﬁnﬁﬁﬂmuﬁ@szekﬁmpﬁﬁhqmataﬁgﬁmﬂajﬁwea@omMHBSSBmﬁmdary
generallzatl nerali.zed seizure i ncl.udi ng absence, tonic
O on ) . < pbuimE Pl B Eae HegRvED 28 e Py Corim U PRl G
infantil e spagmt tehihel Gvipbeits 0F wairgldfi RSy lotvimatiEng HdHEEEba8 GNPSH)R SThind
febrile seizures, and addltlonal specific ep|%§§E syndrones such as

j uveni | e nfeseorATebasH Vidhde relatyiglydow extqm pressu Sendeaphpsisdhe feehernani | epsy,

nocturnal bg oot cﬁ)hdér@&ezﬁl@ bk §R8Mted Qtrtﬁegga%selew@n&mh @B te¥Mhk RediBBt @barate
retardation, and %E§SS|ve nyocl oni c epil epsy, as well as seizures

associ at edcwdﬁlﬁﬁa’@l‘@sd PUINPS | @ﬁétemwaveﬁn@yw fvetbe robdganmns feed grmp 26 meve,

headaches Cc pain,
near opat hi B A e B e TR e B
drug-i nducpmnp\é@rsmpalpmd:vvﬂaammvm wllngafullx:mmréanal agiablvedpegsldparaggmdr one
types | apgcr{os!s &heal;n&ﬁ Zr%]n%fe lo?éxhﬁx gﬁcﬂ%n's ¢ E#J@g%ﬁg%‘%ﬁybe u's@d‘le{l %ﬁﬁgﬁg}? rative

di seases inc mer' s sease n's ase,
scl erosi s, AbblMatlmg:twmgSWDlosma@epﬁgbﬁnt fsqzni maips 2t otfer the a@tanbw redumﬂnmb/ar

dystrophie rionrelate i seases, ..cer ebel Fri.ed Xi a,
Sta W I sofh SRR B A R A B e bRk Syt ispny
Menke' s SxareGefibtedko anttanstharty am«assm&aatpqamg ea’gnmnﬂlm Wiuitiple refriberonttfeagial

i nfarcts ( CADAS] Charcot Mari e ot h di |bro t osi s,

vone i ppel PRPPREARR S Re S S b ool Aas ottt JE i bPos, &
conpl ex, V¢dpRtvdaiE aSyHEE efronfRhi Tk inFelpeificalt haghirsoll Eﬁyolﬁaﬁig workipgndof f
di sease, fam.lial spastic paraplegia, elgﬁgthles radi cul opat hi_es,
encephalopﬁﬁﬁw€§“§§§%%ﬁ5F§%nﬁﬂ%ﬁefwgﬁﬁﬁrz$ %Pﬁgkmﬂﬂ@ﬁﬁgwgﬁ@“Fﬁ#@Etlon

and di sor dgfspnfo- éeﬂ&a%YﬁP%&dlﬁéﬂthdﬂ%y%fﬁg&Mﬁ FRMpl8p 46 arevidddBAR valdeani | i al
dysaut onom a), diabetic neuro rug-induced and al coholic neuropathy).

Denentias bhteaESATZHE) ﬂi@reﬂg 1@1?@%&‘%0 -ePeraloTiSen Tepd pusp 2640 beseletivelyli sease,
I ont ot eMPol Rl EBRMh Bor UM 186 BAnDRKITRLy, RESE BULG 2BYAl agephal us,
Hunti ngt on"s di sease, re ovascu ar conditio menabl e to
treat ment assodatdd with te@phtthﬂé)ome%@m 22, eivdesslercove dchietiomief tBersstmiatsdaisedipuamp _
di sease ang strokgg%& %%yg&&§§§3hga$g&98&hﬁ oég%ﬂﬁpagnbollc henor r hagi ¢

(|nclud|ng venocons ctive, and venous). | ncl uded
in mwmmn or der r 0 nti al
tremor T alooE ava SR eI 2600 T St M B DR S35

Brain t rau ficudiH Susedlinhedrii mpplnaﬂlmssshdrmmal nedling nmdamn(emd;emten)ajs ac@sspd
injuries a%jmell fs br$in inu Eéf n1raﬁ ﬁ h Cr ani (Rerve dl@prders
i ncl ude t r g8 FRMHEE 18‘8&??1‘{/ &bral’gr ean\?B%mn SELOAEE S,

gl ossophar anget %sé&)ﬂ’rﬂlc@blﬂtouﬁly@Eﬁl’s&glhﬁ)ughiﬂﬁmbﬁﬂun&;r 2@ (\aﬁlt}ﬂlcodsla[tvﬂemﬂm es and
Bell's pal sy. Neuro iatric disorders include _pani ndr o enera
anxi ety d|§HFH§P50§ﬁ i} Wedie §°ﬂF%§FF“F§$§§B7ﬁaﬁ?§t ﬁ?@nggwggg§lve

i 11 ness, hyRQEBIMgirciid BS)QJCR{deﬁ@]ﬁHaﬁé&hﬁiger [@eRuessingrows) foashod BenMAer S,

PTSD, sonatoforn1d|sorders )ersonal ity disorders, psychosis, and

schi zophr e fPESY, r@m(gheoqoggngj@ Wélence/ addi tiction (e g., alcohol,
psychostinmul ants (e crack, cocai pe, spee op|0|ds and ni cotine),

and drug-i Hfdekd figvigerZOccopfiguptipas are Sh‘ﬁ%ﬂgﬁq@%}é}é’é‘ El@¥r opkh HihsEe t hat
may be trealath Wbk &?@s&l@&&méslopogc%%m b Aasa dnh erbueifibe 1 ncl ude
Quillian-Barre, diabetes associ ated neuropat hi es, dysprotei nem as,

t ranst hyr eftiterpieteduae e anbLeopfauThlicns possibly wisin Hip Passeddrenben. vhraHRdicather pes
viruses ('ﬂ%|<ﬂk gnﬂg{ ﬁo% éﬁ%mﬂ$e9ﬂﬁﬁﬁ1ﬁh£ﬁ> i nfection, neuropathy
associ at ed mn seas carpal tunnel” syndrone, tarsal tunne
syndrone, anyl oi d-i nduced neuropathles 4 eprous neuropathy, Bell's pal sy,
conpr essi on neuropat hi es, sarcoi dosi s-i nduced neuropat hy, polyneuritis
cranialis, heavy netal induced neuropathy, transition netal-induced

neur opat hy, drug-induced neuropathy, postnenengitis syndrone, post-polio
syndrone, prion diseases, and radi ati on associ ated neuropat hi c syndrones.
Q her di seases anenable to treatnment with the present invention include
fatigue syndromes (e.g., chronic fatigue syndronme and fibronyal gia), ataxic
syndrones, ollvopont0|cerebellar degeneratlon strlatonlgral degeneratlon
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delivered via this route may enabl e increased CNS dosing or reduced total
body burden reducing systemc toxicity risks associated with certain drugs.
Addi t i onawvof2e0amebmBi ons suitabl e for other nodes of adnipoiratse@sioazs4i ncl ude
rectal capsules or suppositories. For suppositories, traditional binders

and carriers may include, for exanpl.e, .poly ne. glycol s .or
triglyceril@¥l s ‘?fe@ﬁﬁffb%{:“fs ?9@”%9“ %WP&%@G&H%&??EP&%Om ai ni ng
the actiVecipgfaticeMbunipd Z6h@olkaipgRedaim Qa)i%’p%@tow% anvepoeatably hthe2% The
conposi tion may optional Ifﬁhbe formul ated for deli \2/§(rﬂ\1/ in a vessel that

provi des fesrbodarant fedidn Fifhd. PRI quipiinedhs evagorgtor 28, dhe Weakingapsdium, ¢ o 30

days, 60 days. 120 Ha%Soupdi@Rr 88YPher@h HRRRMBEMediflis SRIRIIE I Dmargssel can
be provid I'n a bloconpatible material such as titanium, Long-term

del i very fappliedtian,ithmeyaneratopdy isidisppsed withipsasr erhayshdust ipeeeedvagicxlipusthr oni ¢
condi ti Onspg?cilgﬁls 5t Bl SRIWRY ﬂnpai/'bﬁfc?{% n?q‘[?i@ LafEhe 8igdofal 28Nhanci ng the

stability € conpositions. tiona NVDA receptor antagonist is

prepar ed usbseguérttly t@ROSOWRrd the Fnb-senpratat @3 c A typebs Valive é.aligppeed betiveen the
Patent Nos. 6, 919,373, 6, 923 236 0n 8FoRindIbatas: all
o ani ch apaapoE O el o Sl sfelliuiton B ok,
0SNDSi S t carpudvtheimriprgoes®r 22 ant tovkidsbe chmdepseisd4i Verorifice 73 igditpes4 hours and

can be used with a nge of co und inel udi -nooy J V:us0l 4 r highly
sol ubl e dr%@suﬁﬁtﬁ{t A TR ifucsl R B0 0L Y dél%l‘%?‘gg doses
meet i ng  higdlow ikkdbypaadialvg 72 éoppietableetn fidly tByass anogengd medispaciviid thegnidas of t he

astrointestinal tract, r) technol ma rovi.d re efficient dru
gbsor pt i onEcARGIE ﬁﬁagﬁgaatmegagﬁ?bmﬁf V‘iﬂf’??ﬂl/aﬂé’p%@ﬁﬁ? Fe(l,ecﬁ?(%iv% OFeBof ]
OROS(r)  angk wrRng aletif @4t i @roglided inddthe turbdigeretatd 20f Aseinéiag eoned, omilhate t he
variability of drug absorption and netabolism often cause lexy_lgastric pH
and ot | itiyagv wodting medipgAas nefberiulivsrisd gtpund B’H&%fl?%i%?ﬁe&é?fi e*f‘? ARG ovi ded
in, e 0., YHefubeMrs the iRfine2fPporfor! Ehe @6:gefer®3P22ER prévidesthieh@sy83. | f

desired, the conponents may be provided in a kit. The kit can additionally
i ncl ude i necesseitepewdr e tuEhoragnerpier %3t Oncadpiahghat ioet RGO £orthsraki ng

modi fied re | L . ki 19 aivemd b

rel ease foW%ﬁ%%%ﬂ%%%ﬁgggggﬁdﬁg%%&lyﬂgale%ﬁ &%ﬁ%ﬂ eggltng%t_ qulg. 5, _Alf212, 123,

5, 601, 845, thé 181 O EBorLAdISE ngels BOGId the Fongpnsphi<c KA BYTEPOREYCEHYY Pfﬂ’@@r por at ed
e e gl i AL RNy bl & SOIROPLIIENE 18 alNEaRERSERL | nvent] on Y

be adni ni st ansder mal reparation fdor delivery in a transder mal

pat ch can erfqrned j Tet . i n FId&ldigdi ng those
fescri bod BORRY ol foyrhd SR QEViE oA 2l R 2yl o Rbin FIE ML T
4, 861, 800, inbludésd, Rirlaf 16bSdéneefi@s 22, PigArbiut, inlgiy dreon8S1ed 305 feed cordyitpor at ed

herein by reference in elr entireties chyl . I r sef ul
enbodi nent l;r%intt X Wﬁﬁ‘ﬁgtoﬁ%%iéﬁéurg gtl)nrlegtv iﬂg’% 6%@8@% ?rsgd h%g?déﬁgig tuhgdﬁéh edf%% eto
control thgretdastrad. Bkdomepabbiatehe, ainttineexitivaive déteistdsposed immedidtelyour , 24

hour, 3 day, and 7 day, period. In_gn xanple,. a 2-fol.d dail xcess of an
NVDAr ant aé‘??ﬁisg'?am Qf(j??F]&g‘éEo'gWe‘Eftcf’f&% &&8&3%0%11??%’. a séif%éﬁrefsﬁ% bg?ﬁ)l}%t of the
agent s enphoyRdd bemeited toandlosfRéskad sidebens ORW ddviche The @oviPORO dédch2ir .
Transdermal preparations of this formwll contain from é&% 5?00 active

. t
i ngr edi ent eonfiEntiehHpROBF e APIGRIE L YRGS Th At F2PYBI9F Vglﬁe ¥ form of
a viscous, soN:y Mdi&tﬁyhk%ﬁfﬂ-of Bﬁc%feegfbﬂté/n%t s Wibod @O M Slapdator have
a skin penetration rate of at |east 10-9 nol e/ cn®/hour. At |east 5% of the
active mat exit wilveiOlis dispassd intmestizjbly dpensiiep ohpachicaparor RodyPFRPPIHE. The
penetratiop, h@g%@&@ A& oi?c?@@kb devifcgﬁmlsﬁ&wxpﬁavma%/, 188 UERARGAS: o

Vie
standard nmet sin e art or exanple, Franz et al., . I'nvest. Derm

64: 194- 195, 75) ) o2 Ol b DA oR 1 000FEIY Aok fror v pal ches

i s useful hese agents have relatively high skin fluxes. In sone

enbodi nment iclides these durbd-generdiers 2dnPasispecsive gy obe peision pethiscopfignrptipydnasal |
buccal , or s i.ngual .0 . I than by inhalation to
enabl e traﬂ?ggééggw?ﬁg15§%§@g£§ggﬁgggéﬁ%gﬁgﬁ&?ﬁggblfactory passages into
the CNS and reduci ng the system ¢ adm ni stration. Devices commonly used for
this route of admnistration are included in US patent 6, 715, 485.
Conpositions delivered via this route mgy enabl e increased CNS dosing or
reduced total body burden reducing systemc toxicity risks associated with
certain drugs. Preparation of a pharnmaceutical conposition for delivery in
a subdermal ly inplantabl e device can be performed using nethods known in
the art, such as those described in, e.g., US Patent Nos. 3,992, 518;

5, 660, 848; and 5,756,1 15. Using the formul ati ons and net hods descri bed
herein, we have produced nunerous fornul ati ons of NVDAr antagonists (e.g.,
memant i ne and amant adi ne) having nodified rel ease profiles (nore than 50).
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coated with 4.167 kg of this coating suspension in a fluidized bed and the
resulting pellets are covered with talcum For the preparation of a

phar macewocads/mosage form 1000 of these pellets are fipcirams2o05/0s4anpsul e
No. 1, such that each of the capsul e contains 25 ng nemanti ne. Exanpl e 3:

Preparati on of Amant a xt.en el ease capsul.e mant.adi ext ended

rel ease cdf¢files M?‘“g’egﬁg ‘E?ng‘gurf‘tbqnl B F‘mé ¥ O%lrlfl%zcgﬁof E?t exanpl e,

in US PahafbesNaee ﬁrﬁQ&n@@@rs Aa g?ﬁﬁ%f térdBasekdM4t AQRspedifve vidweeret i cal

guantitative rmr}pOSI tion per uni it dose) for_ amantadi ne1 t ended rel ease
Gy e ke

capsul es iBortinnoRfithis gonfigneiion of thy QRGrdevise 2R ishowy Brighy VERITPIGH Se,

pol yet hyl ene chol propy ene glycol. 2 Purified Water por at ed
during prd8eddj ng In ail of the copfigaatioms, H%@BQ%BP%?’II‘&W@% FORq ‘?ﬂ 30&%’6‘

pol yet hyl exﬂ%ﬂ% H’e@lﬁltabﬂe &%hﬁm@@ﬂfrﬁﬂé in®R E%eﬂfea@ peair@ SO tSoudh BRALsE bPhe Of @

m xt ure of | oSe, dibutyl sebacate, ol eic acid, ammnl ated wat er
and funed xsmableapeeqtrﬁ@d\pamer% iha 9lﬁeeddiege@kC§n‘6wnﬁsenb\ﬁ&b@ﬁa@ﬂ°&d> auRh agve

pr ocessi NG, 1;3‘%@1&1;@ ppaque, hard gelatin capsule, size 00. 6 Each batch is
assayed prior ?l I'ng and the capsule weight is adjusted as required to
attain 20 hOIHRAbihA) 2Eo ek CoRRASHSE | on for
amant adi ng[ glgzllend rep(glgggs%g@%u%%ﬁg&? hown Ee g(\%/\; ‘(I)'heore'?l cal ba% h
quantity Zlﬁes%th‘b as&psswtelgﬂoad'ﬁh%ngaﬁvlmaé@ﬂlﬁ!etoﬁb%@sm%tf [PEEP SRS §‘H@ﬂle§t are
used as foII I used
as fol | ows?® ntsdﬁgégle gsa('r ﬁagsgt% glu%ggg ?ngllrﬁg H&%ﬁ %rfrgglp ?‘%@%fo’%’?{é

fol | ows. Sﬁ;e@nﬁblh@gpﬂhdr botrdab blowgr sp@er @thiypass agiS@VkBOSlt@mziep@ﬂmg@néhefl | ed

s, Bl SRR IO D AR g

ri manti di ngsthd urb@uiitisates R cantiobrde allse bet ead & @snifoobll ORE s(ystem seflSD)lts

| U S. Pat hb 5,912, 01 VETHOD AND APP, T
géﬁEpRA'?'l G\Pllgﬂvﬂlgaen 0@5@2@%&}\@3“&5”??@ ?RWE%AO%? alf"eclﬁﬁn éﬂn Fi el d

[0001] ThepdgRs@RM ahd @Eéd i8R nidhataaslofdus @b ed&atamobfampﬁamtmmmﬂquw
generation using waste t from.a power plan gener al nd to .t hose

in
net hods an‘dlﬂéﬁﬂ)a‘flﬁlttb“s“t“ﬁa}( SYSiETy ”Pl?ém&f" Brlg Weé{“ﬁﬁ?ﬂ@ v Faé‘glpﬂteﬁféarl{ylacul ar.
2. Backgr %E'tgrt h&k%?&tth@&e[lp&%]alamr TResRMdC iaatk &MR@Qwolswvant s can
produce exhaust products in a tenperature range of 350-1 850 OF. In nost
appl i cat i odepend hrondhhspaeific pendiguation wivelvedanddbewpriicationat kandi TBnPESIt and t he
t hermal en I I d HRLBhL wamergy i s
further ut%&%eh%ﬁﬁé‘gfaﬁcﬁg%di (ﬁe?%wahel%\g?gesu??%%et h(ket%exhaust of an
i ndustri al a@aaartatﬁrlbveﬂﬁeof@nmnmwﬁm@f)lag‘masﬁcbeen used as the energy source to
drive a Rankine cycle system [0003] Rankine cycle systens can include a
t ur bi ne co[9PHad td"ha@RéZl deuice 2¢ edn hgeeippedovith asxstsroeatlerclavthpigap be and a
vapor geneyator r 3 e.g.
geot her mal "EREF %)f/ros our @e% co%ﬁa%ﬁéea?rbe Is?ﬁi; gﬁr%pd{tlﬁgﬁﬁlgga% R%t%ﬁgrl%gﬁgle%ﬁﬁ %ﬁss(%er red
to a flui dAapasthe ORG devicagh 1stdaavatabdre sgﬂﬂemlﬂ await fﬁhenaé)&ﬁeﬂl@ak@d)egllndh@

subsequent | owers the tur t
passes thr%‘ﬁ@fﬁ USRI RAL Se Illjngeeque%gfe%hﬁmag&é@)kﬁ%é g &L e vapor
generator. 28 &rhlaﬁéii-ttjﬁﬁedoﬁmbd faaiﬂodbagn buihhngpmdemaerosst thp bgeelss yalvenZ:?I udes a

plurality of airflo t exc er .t he thernal er. from
the water tbil¢ fecg P?ﬁ ad jgma al&?ggﬁfh PR ?%Loaélg% e the gy @%ﬁtem{i mtﬁlst ed

States Navihai fvigsd éuga ahed isundel dofiolaMp hirbiaé bid purdp 1satcﬁ3&ltﬁdl ang tleygeheamyszt em
referred to as the nki ne Cycl e Energ%( Recoverlil/ll ql;g(é m The RACER
syst em mnsenengﬁeﬂa%ednﬁwcgﬁnﬁwg%s@% ReRPerss fire ok WNas

coupl ed togﬁtﬁ%o% WHBmSMIE BB OhcR YEHFRINhiRA &R Ul ih R 1hBTnS eppeR, the%GEB coul d
not be used to po r any accessorles because it as coupled to the drive

system i . ilgt viafve Gheoptng véorgm@rﬁrw@wwi%mﬂewgeée@en%%ﬁ%ﬁﬂ oA I EIORACER
system The ever fully inplenented and the program was
cancel | ed bé%ﬁ%§£%%¥8%§§%ﬁ§%§ﬂhsSOCIated Wi th using high-pressure steamin
a marine application. [0005] What is needed is a nethod and apparatus for
power generation using waste heat froma power plant that can be used in a
mari ne environnment, and one that overconmes the problens associated with the
prior art systenms. SUMVARY OF THE | NVENTION [ 0006] According to the present
i nvention, a method and apparatus for generating power aboard a narine
vessel is provided. The nethod conprises the steps of: (a) providing a
Rari ki ne Cycle device that includes at |east one of each of an evaporator,
a turbo-generator that includes a turbine coupled with an electri cal
generator, a condenser, and a refrigerant feed punp; (b) disposing the one
or nore evaporators within an exhaust duct of a power plant of the marine
vessel (c) operatlng t he power plant and (d) selectlvely punplng
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[0013] FIG 2 is a diagrammatic perspective view of an enbodi nent of the
present invention ORC device, having a pair of turbo-generators. [0014]
FIG 3 iswa dicagomamat i ¢ perspective view of an enbodi meat/uskoosie24pr esent

i nventi on ORC device, having three turbo-generators and a single condenser.

0015] FIG 4 is di agr ' erspective view of a odi ment of the
Lrese]nt i @44l on%"%’é‘%ﬂg@bkﬁf\%ﬁﬁfq]Islre@@%%’ﬁfrﬂ\é\i}tgoéwgr:‘}awg thd a pair of
condenser sempQ9da] offthdexhaust produdepdssinnakough tasvapiraue(9 28 dalbasibenser . [ 0017]
FIG 6 is a diagrammatic perspecti vg vi ew. of an_evapor at o_r.gcl[)gglgA FIG 7
is a schererasionsl dgrh AT teungrheaisenset by mamigingd af UPIIIEPOR e the 8
generator. sth%Jb%Lian b BautS-shitdGwiSseeres.i Wit iﬂ]ﬁ@éﬁé{h@f 3ARIIEndbeit6 Ehetdhiat

includes a’pair of turbo generators. [0020 IG 9 is a schematic diagram

of an ORC tHetwirbise infgiralvp6palesss e BetulipplyPgwielat’d0Bens] db2493nerie3410 i s a
schemat i ¢ g{cggéﬁ%@om%f' R\IpB&sel RAY gdnBaloiRR drdW§RwetmBRARMer at or s and
a pair of condensers. 8022 FI'G 11 is a diagrammti cfpressure and

ent hal py chefare pbiveis ranatvied gnd the ulheriesta to aoyert- el EETiAREE IBESCRIPEA ON OF THE

| NVENTI ON [ 0023] .Referr.| t - . hadifap.utili zi ng
wast e heat “FHeEt u3°e§“n§§1°%égg‘§ne?%‘§%n %Snlvvehllg%ﬁ %ﬁ?ﬁ%@%g{gﬁ%{%& 20 eror&\l/vést e heat
utilizati ogventhhity EROnEm acen@onnahaidemiddirclilotist thomeh dfe spsierh. @ticetsistem

following: 1) a turbine coupled wt n .electrical ar

her ei naf t eFTPEERTS B HESHE 2 eﬁgeq%r%%sﬁﬁtgﬂg?’g or x#‘?%% B]g&%%rfé%%g%? %24; 3)
a refri gergmp, he®ebraeger 2bire dgcud afd/thp ystdnois reflly farble hgxt enablersignel. syst em
The ORC device 20 is preferably a closed "hernetic" systemwith no fluid

makeup. | n[obls everten@fe duestos seqichdeds camplete,dhelemsabiystsmaeginacdintimaduiscal | y
purged fromthe device 20 or charge is manually repl eni fr

refriger aniupﬁré‘%at(’f%“?‘ﬁ&@ﬁ?%l?‘mf 6’6’2‘3‘?9‘%@%&8@%’%@‘?@ g éépgg%ﬁﬁgﬁi cially
avai |l abl e ghpdsGafAN siRbiffol Quitidivi i, Medd tiid 188 ehsagasicen b ket Oueipg abl e
working mediumis R-245fa (1,1,1,3,3, pentafluoro roggne%l. R-245fa is a
non- f | amelepé incrrases GraRicagEPerhedl gVerPhgptcan 92%‘5’?’5‘&1@5 Yol 4 aion

tenper at ur g, 435 n30QqEieien. 3804 de@ﬁhse@,'tﬁ@%ﬁteﬁﬁﬁh%ﬁ@fl}ﬂﬁaﬂéﬂﬁ_ he heat over
a wide range of |Gl exhaust tenperatures. [00 SéhﬁNow referri ng to FIGS. 1 -
4, the turbobigebmwessutil supetherieantep] & ragptablishedy df g avrplied heat ogd Peropien &030
that typicpl i BalrR A infts HRPME QstedPwill (chuddik g ar al
| ubricati o%giéérs %E&Eﬁ%atg&ﬂlﬁﬁ utg%l%%gqgaene(alt ors 34 og%r at }Vng(tcat ’g%go rpm
The gear boshuB®winn Fremldss statbthe OB&tdevine 3¢ wilkegain initigigrike Juinstagirequenca after

gear box lubrication.systemis,|i . Wi t he gearbox 32. [0026] In one
enbodi rrent?Sﬁ%e&ehaﬁrlg%%g%rﬁ@g@%#&%}%&l@g %f\el,*grﬂ%s\gllgd froma commercially avail abl e
refrigeran npr or - pt or it : [ 1.l ] 19XR
conpr sssor [9AElor . SREGTE helintns el shoy S dek ook BRI RnTRARNcq

rot at i onal eflbsdméitothetcoftit witl be ppdesstol Uytthosdiskifled inghe art thaigtazipesschaiges in

f tioni .. Modificati f 1
compr essor e AR RStk br bt i) SRRuRE G FESC S e

havi ng r ot gkedtloades shaped for use in a turbine application; 2) changing
the shroud to reflect the geonmetry of the rotor blades; 3) altering the
flow area of the diffuser to enable it to performas a nozzle under a given
set of operating conditions; and 4) elimnating the inlet guide vanes which
nodul ate refrigerant flow in the conpressor node. To the extent that there
are elements within the 19XR conpressor that have a naxi num operating
tenperature bel ow the operating tenperature of the turbine 30, those

el ements are replaced or nodified to acconmmopdate the hi gher operating
tenperature of the turbine 30.[0027] In sone enbodi nents, the
turbo-generat or 22 includes peripheral conponents such .as an oil cooler 36
(shown schematically in FIGS. 7 - 10) and oil recl ai meductor (not shown).
Both the oil cooler 36 and the eductor and their associated plunbing are
attached to the turbo-generator 22. [0028] Referring to FIG 6, a nunber of
di fferent evaporators 28 can be used with the ORC device 20. A single
pressure once-through evaporator 28 with vertical hot gas fl ow and
horizontal flow of refrigerant through fin-tube parallel circuits serviced
by vertical headers is an acceptable typg of evaporator 28. Exanples of
accept abl e evaporator tube naterials include carbon steel tubes with carbon
steel fins, and stainless steel tubes with carbon steel fins, both of which
have been successfully denonstrated in exhaust gas flows at up to 900 OF.

O her evaporator tube materials may be used alternatively. Inlet header
floworifices are used to facilitate refrigerant flow distribution.
Different refrigerant flow configurations through the evaporator 28 can be
utilized; e.g., co-flow, co-counterflow, co-flow boiler/superheater and a
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or elimnate their contribution to oil hydrolysis or component corrosion.
The purge unit 58 is actuated only when the system controller

t her nody maioizealdey2ssdent i fi es the presence of noncondensablrasgas/04349033]
Referring to FIG 5, in sone enbodi nents, the ORC device 20 includes a
recuperator 60 for pr.eheating the working mediumprior to its entry into

t he evapor%&ﬁ'm?]gl.m & recuperator 60 is operable to receive thermal energy
from at Ief;\st a porti nfof t he . wor Ki ngﬁjﬁlne%{humtﬁxi tin .tehgwterurletl)n(%-tgenerator
22 and usel'it /" PPEHRESIOVESPRITIG BASET BT EHURH! A HRHET&BEFH B 28, In the

enbodi ment apphawa compfdikz: 5, the recuperator 60 includes a plurality of

ducts 62 disposed wthin thaﬁ hic))ngsi.n 43 0{" thexﬁ%ndﬁns r 24. The ducts 62
are connected i3¥SVAROTHOVIRSTAPEAAPE Aispased WEPRhi*Hatt BAPAE TPEHPVES of the
condenser J4yand upstream of the evaporator 28. A partition 64 partially
surrounds the recuperator ducts 62 to separate themfromthe remai nder of

the condenser 24UrbgsgeReralyr Hebingimles sitwpmecawlebwlmsdrctnosl SHEBIh t he

wor ki ng medi um | &h@énsa%wm?@ pnslitP 8pRss diﬁbb@d%ﬂﬁlh@h&ﬁﬁl@})@ﬁe%iﬁ kheGBbdar i or to
entering the remai nder of thé condenser 24. One or nore diffusers 54 can be
di sposed wiorhiarslaspdcirasituyitimthe housingfthat iy sized te pmatarflasyef coplapintorsad @Bk ki ng
medi um wi t hd rator 60. Placing the recuperator 60 within the
condenser gﬂiﬂ%%hgﬁlﬁs%ggﬁsl y mnimzes the size of the ORC device 20. A
recuper at or 60 dieffEssatifeodipeiplepeible haovondengaant?4 can be used
alternatively, however. [0034] Referring to FIGS. 1 - 4, the ORC device 20
i ncl udes one or nore variable speed refrigerant feed punps 26 to supply

li qui d refzi gerBrtappmatubef d@siapl fiathor caagurising acoelagsbodé thetprovitiésehe ef ri ger ant
feed punp 26.is_a turbine regenerative punp that supplies liquid

refriger an‘fooéflﬁltflﬁ@ué‘[\(}&ﬁ‘g?lﬁtog °Z8" W rel atively low net punp suction head
(NPSH) . This design, conbined with the relatively |ow system pressure
difference, allows the fegg % 26.ath ciag]genser. 24.t0 b 1m)agn_t ed at the
same el evati on HFPBHOTEPESE HEEH PO FOh P4 BHGERES " A f eed
punps. In alternative enbodi nents, the refrigerant feed punp 26 may be a

si de channel centrifugal punp or an axial inlet centrifugal pump. The
refrigerant feebhoamRpaDs OF%laléh%iﬁHB’@HCWRrﬁméﬁ SEIReiENe ye‘fpelfaggiﬁy]’%ﬁ\/%ﬁ?l y
propor ti ongl,ad linShsRped R BES fsitRRe P pasSdd et btkednaROS apdra@x ARUST
conditions. O her punp controls ma)é be used alternatively. Applications

usi ng two the comdensareforthayaefeigarant awy bp selprdively bypasesd areiad A fuikeL5eeraipr-
redundancy. |In sonme enbodi nents, the piping 74 disposed i nmediately aft of
each of the feed punps 26 are connected to one another by a cross-over

pi pi ng segfent ViE appudatus pf daimet, firger eampristgd peippgtop dispesgd wibindhoss- over
segnent 76 _enhance e ability. 1. . I Qﬁrlgg J mari ne
envi ronnenfoqglg\}sleﬁﬁn% |H1§ ﬁ???%ggﬁflsg’?%lﬁ%%g%}ngﬁlh@??ragl% ISP%ct?i&%g rﬁtltfﬁoéﬁ medi um
at dif f er etie réfoigatntcfas] pumpt dneercibe demmeatoad rdR@ragekiting thetrewpsraloapisses nor e
t han one tur b?- gener@t\t or 22 and nore than one refrigerant feed punp 26 are
provi ded WHPGAFPORE6 (see FIGS. 7 - 10) that enabl e each turbo-generat or
22 or feed punp 26 to be selectively renoved fromthe working nediumfl ow
pattern. Alternatively, a_feed %r@ 26 may be as gﬂci_ ed vyéltflgl each

t ur bo- genePat or [B2aPPRRHS QE¢1aint |- FFUITE FQPARTSENG ae o e Jeligep i (e BBRS punp 26
can be useg,dgSRARGS refribeBa) 9AGEIntdAE 0AGS Gl Legs fsdbhRc@ge Rethataideddr [ 0035]
The ORC devi ce 20 configurations shown in each includes a

FIGS. 7 - 10
cool i ng ci rgagent shrstisagthvise fad ofiike copfenseratnddhe otheh Rl s fiedPuows s g5 um
(e.g., seayphelindetscPaiiRttiebdRMmAR) dndGf IR EbhtBn SR WpB6sité the(f@etg. , t he
body of water 1 n the environnent surrounding the marine vessel) and
ci r cui t ouslepgipavdsseddt hr ough t he condenser 24 (via the coolant inlet and
exit ports 50,52) and returned to the cooling nmediumsource 70. In
alternative enbodinents, the cooling circuit 68 includes a heat exchanger
(e.g., a c8ol i nfhe apperjustod clammbwéerdiethaapndensst bas afselsptivelieremawpiiaagcefsdi um
[ 0036] ORC deyice. 20, ¢ i .0 Qﬁﬂ? i i I 7 -
10. These 8%ﬁ¥?%ﬁ?%f?éﬁgg?%%@gégﬁ%a8;%%%?es 6?ﬁ%£§ﬁ§%§§%g¥%%b%ﬁ%%ggﬂrations
and should not be interpreted as the only configurations possible wthin
the present invention. Arrows indicate §he working mediumflow pattern
wi t hin each configuration.[0037] Referring to a first configuration shown
in FIG 7, beginning at a pair of refrigerant feed punps 26, working nedi um
is punped toward an evaporator 28. In the enbodi nent shown in FIG 7, prior
to entering the evaporator 28, the working nmedi um passes through a
recuperator 60, wherein the working nmediumis preheated. . In a narine
application, the evaporator 28 is disposed within an exhaust duct that
recei ves exhaust products fromthe vessel's power plant. Wrking nmedi um
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chillers, with the control systeminitiating a protective shutdown sequence
(and potentially a restart |ockout) in the event of an alarm The specific
detail s olvotbh@/@RE3controls will depend upon the specifipcTasedosguz4at i on

i nvol ved and the application at hand. The present invention ORC device 20
can be designed for f II ut oyt ed unattended operation with appropriate

| evel s of PEHHETESHF % Hﬁrﬁﬂﬁﬁ@%“f-i cs. [0043] The ORC device 20 can be

equi pped with a system enable relay that can be triggered fromthe ORC

controls or can be self-initiating using a hot%s%qas t en .er%ture sgnsor.
After the80ORC éteﬂ??té@dﬁ@g?@faa’@gﬁ’ﬁt‘a?ré‘éoartiﬁé“as%?%f" v © S{%RE %6nabl e

signal to begi (ftvﬂﬁng%'kﬁtﬁ&&ré JCRERVRD Rt infRE& d: NEstaut 0daal bf BRRITHSST,T S
triggered, flui to tHe evaporator 28 is ranped up at a_ controlled

rate to b@qunbomgnerr@lph@latpn@g@qaraéulhep eewpladeitpanacdicphesperaes Agepidistthe
condenser l?% f{ﬂ? %mﬁgo the systemload. Wien the control system

det er m nes at i ne ‘'superheat is under control, the turbine oil punp is
activated and tdtseosgl@f@c aneer 18aFe peaperataryivitkid an exhuHstidrehsé £ PeYie Rk Pf thyhe

t ur bi ne speed IS thus | ocked to the grid frequency with no requirenent for
frequency S3RENFSRT zation. Wth the turbine at speed, the turbine inlet

val ve 66a openspautignht pewdripfangradd power i nfl ow to the generator seam essly

Gevice 20 15 oGuEr G oREPERHE RGN ORIl SIS 0, °t ne xhaust

products passing through the evaporator(s) 28 falls heI ow t he operational

limt, or if superheat mai nt ai. ne ni mum power, the ORC
controls systeniayilnd okf gaﬁ%%ﬁ commg fugtﬁ%s O Wth the generator 34

still connect edhidyBsihd)®scckidlely bﬁtﬁ‘aﬁlélbﬁjaﬁbafalvla|dﬁposed|vmﬂmﬁtﬁadﬂh@$ﬂ$1twnddt he
turbi ne bypass valve 72 opens. The geneyat or 34 Od;e agai n becones a notor

(as opposet@IPtQYth@@ﬁé‘?ea‘t’?ﬁn)thea?i’dpﬁ?fﬁ’t/@dﬁ deRseMihri |y before power is
removed and t h%elt«!&txielfdiﬁl%tlﬁg 1R bRpass Pdve tE'prafs@Etrlb@% Béttiof 6BHe RATERA0
continues to run to cool the evaporator whi l e the condenser 24 continues
to reject flomaouweddatubd-egneraédulting in a continuous small |iquid
circulation through the system Once systemtenperature and pressure are
adequate for shutdown, the refrigerant feed punp 26, turbine oil punp, and
condenser W4 arBhesethnded chim 9t\hl@r@9!§teém¢ssVftlé%tm?elﬁ‘ét"emeﬁ%@ﬁtto BrPat e
signal. [00 en t 9 st ystem
begi ns con’teéh% avgars"ﬁncgtrg %% e'tnél{a{ro(r)'f:1 %%ﬁaﬂr%ﬁ%m toreﬁygi%hgg%gﬂﬂrgl
system wi | dhut- dmkoﬁathé Rhdtinegaeld dsade.changes wit hin a specified turndown
ratio. Very rapid | oad changes can be tracked. During |oad increases,
significant superheat overshoot can be accommobdated until the system
reaches a new ertdishdthad afmalmrtvln@eihmmmrvelas'asplecmelysqpstamdmbypami efly

transition to turbine Ss unt uper heat control establ i shed. |f
the suppl | BH&7EL¢ arPB%?%EEa%%%es‘e %06 elgﬁ o ?gweras%rlsétnﬁg %quI Il nove outside

qualified limts and the systemw Il (currently) shutdown Fromthis state,
the ORC device 20 will again. initiate the a tostartl sequence after a short

delay if ell?apor%t@?hoﬁlf@‘}'gef‘@ﬁ‘b‘@r@t”ﬁhéomgn%?ge 8AFP° ¢'0046] Al t hough this

invention has %@ﬁdﬁ@‘a\mnﬁﬁgc las aévldaaﬂatmadaeg g9pscincto cichef detapbathr,
enbodi nents thereof, it wl e understood, by those skilled in the art that

vari ous chahlg@sg@nﬁra#%rﬂiiﬁt &ﬁhld%% @Fhlnet(’r‘?él’lé@)?mhﬁ?/ elﬁ@“ﬁ%@%“%t?rhi‘)ﬁ‘tnda‘ésﬁartl ng
fromthe s%{ rd}eﬂ%@ﬁn’t&@d e of the invention.What is clained is: 1. An
apparatus Tor gererating pow usi ng exhaust froma marine power plant, the
appar at us conprdisiosigg t@mnewamoreawmorﬁ@re malbineanteghagist Fe ROy P Ien; A 2t he
exhaust from.the marine power plant; a turbo-generator that includes a

t ur bi ne co’Ei’BT”e WK Eh an el ectri cal generator a condenser having a
plurality of tu@e&tﬂgﬂmﬂrmmtmnd a hous| ng, wherein the tubes forma
closed circuit thin the hou a flow of cool ant
into and out of® g‘%@%&ﬂ‘&’éﬂ%f %‘&E hrou k%hes%a?]g%f}t?’gg?%%énp operabl e to punp
refrigerant. 2. The apparatus of clai m 1, further conprising a cool ant :
source that provides the coolant flow into and out of the condenser. 3. The
apparatus of claim2, wherein the coolant source is environnental water. 4.
The apparatus of claim2, further conprising a selectively operable bypass
val ve di sposed within the apparatus and positioned to provide a path

bet ween the evaporator and the condenser, so that refrigerant nay be

sel ectively bypassed around the turbo-generator. 5. The apparatus of claim
1, further conprising a recuperator disposed within the condenser, and the
recuperator is positioned within the apparatus such that refrigerant from
the refrigerant feed punp enters the recuperator and refrigerant exiting
the recuper: at or passes |nto the ~evapor at or. 6 The ~appar at us of cl ai m 1
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