
release carrier. According to another embodiment, the pharmaceutically acceptable carrier is a 

long-term release carrier. According to another embodiment, the pharmaceutically acceptable 

carrier comprises aqueous channels. According to another embodiment, the pharmaceutically 

acceptable carrier is a biphasic release carrier. According to another embodiment, the 

pharmaceutically acceptable carrier is an extended release carrier. According to another 

embodiment, the concentration of the first therapeutic agent in plasma (PLASMA-Cav) is from 

0.200 ng/ml/day to 30 mg/ml/day for at least 4 days after administration. According to another 

embodiment, the concentration of the first therapeutic agent in plasma (PLASMA-Cav) is less 

than 5 ng/ml/day for at least 14 days after administration. According to another embodiment, the 

concentration of the first therapeutic agent in cerebrospinal fluid (CSF) (CSF-Cav) is from 5 

ng/ml/day to 30 mg/ml/day for at least 14 days after administration. According to another 

embodiment, the therapeutic amount of the first therapeutic agent is effective to decrease 

angiographic diameter of the cerebral artery at risk of interruption such that percent change in 

angiographic diameter of at least one cerebral artery is less than 50% compared to baseline. 

According to another embodiment, the therapeutic amount of the first therapeutic agent is 

effective to decrease occurrence of delayed cerebral ischemia (DCI) within 14 days of symptom 

onset of subarachnoid hemorrhage (SAH). According to another embodiment, the therapeutic 

amount of the first therapeutic agent is effective to decrease occurrence of delayed cerebral 

infarction on CT within 30 days of symptom onset of subarachnoid hemorrhage (SAH). 

According to another embodiment, the therapeutic amount of the first therapeutic agent is 

effective to decrease occurrence of delayed cerebral ischemia. According to another 

embodiment, occurrence of delayed cerebral ischemia is assessable as a decrease of at least 2 

points on the modified glasgow coma score or an increase of at least 2 points on the abbreviated 

National Institutes of Health Stroke Scale lasting for at least 2 hours. According to another 

embodiment, the therapeutic amount of the first therapeutic agent is effective to reduce need for 

rescue therapy. 

In one aspect, there is provided a flowable particulate composition for use in treating a delayed 

complication of a brain injury in a human subject that deposits blood in a subarachnoid space of 

the brain, wherein the brain injury is a result of an. underlying condition, selected from the group 

consisting of aneurysm., sudden traumatic head injure subarachnoid hemorrhage or a 

combination thereof, includes interruption of at least one cerebral artery, and is mediated by 
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decreased cerebral perfusion, and the delayed complication is a delayed cortical ischemia (PCD 

due to formation of microthromboemboli, cortical spreading ischemia, angiographic vasospasm 

of a combination thereof, the composition comprising: 

(i) a microparticle suspension comprising a plurality of particles of a uniform distribution 

of microparticle size, a bi.odegrad.ahle polymer matrix comprising poly (D,L-lactide-co-

glvcoli.de. and a therapeutic amount of a therapeutic agent, wherein the therapeutic agent is a 
/-» O 1 f* 111 in Otin #=>1 OtrfrO cf* r% il.'X r.~rl -tv% t>f/•> e\ oti » <-• f- <•«•<•> i-\f t *-,ci /-> f « -rj 1 /TI) D\ cllllcl^vjllloL., Ctix"w.riCttr/ixx1CrO.O CiTttXV^Kjxircii.y <i urccf KTIwo.l. jJiKTt&iki: 

tion tfaeroef; 

(ii) and a pharmaceutical carrier comprising a hyaluronic acid of average molecular weight 

of from about 5 kPa to about 20.000 kPaafras^aHtwI-afleets-vis^^ 

the fjo3&i:able~^?tHrtt£Hdxilc pharrna^efcitt'eid composition bci"H^r^h^fxH3te,i~i^(jd'dyvwh ere in. 

(a) rf-the therapeutic agent is dispersed throughout each particle; and each 

microparticle is loaded, with at least 40% by weight 

(¥HHfa%4e«i,.e^ the therapeutic agent; 

(b) viscosity of the microparticle suspension at 20 °C. when formulated for administration 

intracisternallv, is from about 100 centipoise (cP) to about 1.000 cP: and when formulated for 

administration (i) intraventricularly. or (ii) intrathecally. is from about 0.5 cP to about 50 cP; and 

fc) the site-specific, sustained, release, targeted delivery achieves avoidance of hypotension, 

hypoxia and other factors that adversely affect cerebral blood flow, theHfe41ewfflgHFelease 

/ i_\ i of ill;e tilo>*t1oLI11c ' 6 cloys to 14 

4' therapeutic agent is plasma (PLASMA C-v) is les 52S tXJ«.TS 

iiL-lXO A ( \ < Y /iVlT ' 
'Cl'f/y./wX ZJ\7 TV/rEIg^™! 

/ *2 1 .•*-/•'* 1 £»o.f<a- t* <~>y* fi::t fk .'Lj f 11", r» <.:* vcsT-vr*/-* < - ••>' is. 1 fl'j •; t A / f (£2.0. E £-— TTOTxCt \^%ZyZ7T~J~"Y'\.. - ~>Cr'X ""v.. . VHS 

/ A ~\ <-v>"Q «"l'» t r\ 1 sni x ri t:<, /-%C -flU .en* ft". rtvei s~\ s:xs i •{ / "» <t r'r -f fl'A »Vs sr\ r* /> t-vi is,r\ <•' n jr-t /"t-g-s t ciy.tz.j- tasr-s rl CAy-l noyi Afl fitv i y/1 UiV- tiJ-'-wx«j.7&ytvi.x,,-i:r|.?,Cyiirt iiCfiit Civ vi lii.i" 

/ ^ >i<y o «/>.»•> nir.o Ft fi i\~> x vf\:\ ; fs /-'j o.i' [apo..l..Aftft 1 'irtoTtLJn f l \ <.v ."n |-n ^J .'1':i. L1^'< 1 Ci.,fZi.£. pj uS O TO Iluiul1 y cLIXyXli JXl txx 1 X/XXtSl CTOV wiTjOTm lliWjr^ rt"l tT'rc"''tSXf't7XtItt' 

/ A \ ./.-.y. to/4cxl iiu'raiM"') IISXP .^4'fl-tof if i/_>. icirrii'A-. /'\r -ox/'Siiit CIf I^ \"t.7 f iT .1 o.i.Uf crp^tifiv viicX't tXfcit Tiyiviivvcrvu i\/ ivuxit-v irsg 1 Z.,Tx/1 yTI1~ v? 1. 
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In another aspect, there is provided the use of a flowable particulate composition in the manufacture 

of a medicament for treating a delayed complication of a brain injury in a human subject that deposits 

blood in a subarachinoid space of the brain, wherein the brain injury is a result of an underlying 

condition selected, from the group consisting of aneurysm, sudden traumatic- head injury, 

subarachnoid hemorrhage or a combination thereof* includes .interruption of at least one cerebral 

artery, and is mediated by decreased perfusion, and the delayed complication is a delayed cortical 

ischemia (PCD due to formation of mieroth.romboem.boli, cortical spreading ischemia, 

angiographic vasospasm or a combination, thereof, the composition comprising: 

(i) a microparticle suspension for local delivery into a site of administration via an 

injection apparatus comprising a plurality of particles of uniform distribution of 

microparticle size, a biodegradable polymer matrix comprising poly (D.L-lactide-co-

glycolide), and a therapeutic amount of a therapeutic agent, wherein the therapeutic 

agent is a calcium channel antagonist, an mdotheliffi-oategoias%--a-teui8iwtt-Feeepf0F 
/TTPP\ nrntf>j» ryrt ft; "cti.it'a'gtrrHoir~tTit7t\7%7~i.5 

(ii) and a pharmaceutical carrier comprising a hyaluronic acid of average molecular 

weight of from, about 5 kDa to about 20.000 kPazon-agenttlMt affee^ _ _ : v"I"ovA./i3It^y~v7T ITTV TTtX•ryy.TCxiaXvrrTT 

-\r\C-. * j-t r\1r\ •<-> fV /"» 1U. ry \'X -i f° 
yXjTTtXi.Vjii' "tJXTSlliX \7TlTlXJTwt.F~V£,Ci vt 

(a) dispersal of the therapeutic agent is dispersed throughout each microparticle; and each 

microparticle is loaded with at least 40% by weight of the therapeutic agent; 

£bi n Hr"" ir-.nrl ri'f 4094 1 00<>4 r-.f \XTj "cx ctA ttg™x\/\11 TVTV i vw Ar^wirw*cji.ji tii'v- txi v/rTTjr/iwnxc1?;t 

(b) viscosity of the microparticle suspension at 20 °C, when, formulated for dministration 

mtracj.stem.ally, is from about 100 centipoi.se (cP) to about 1,000 cP; and, when formulated for 

administration fi) intraventricularly. or (ii) intrathecally, is from about 0.5 cP to about 50 cP; and 

(c) the site-specific, sustained release, targeted delivery is effective to achieve avoidance of 

hypotension, hypoxia, and other factors that adversely affect cerebral blood flow. tfee-^MIowiag 
j-zvl o. ci ct /-%, % I XT i. WAPI i-% r\ ft* T%2t%/(X^t:r^zAT(Xrvp^x^T'Kiytj^yTf \Tr^xits^ xroWTrcriv pax^ticrcricttt-' w^'^rtpv^iTTvTirr 

/1 \ if- <IA0Z 1 AQO/ .of i-Kp .oo-.prif -ivMlhin ft fn 1 A. rhvr ^ CTv> "Ci *7 X7"7U I. \7\J /"(; T7X invilTv i"LTvXtTlK^'"Trgv ITi %T"X til £ I T" vi" vX'tt J >o> VX:r~'T'm'T~XXiT'J' "D"J, 

/'0 V 11 -n r\ fj ft alianoa fha OfynAanfygfiAn r\ 4- j-\\ /a ii", i^tynnai? i i t i-i -v*. I OPIV) m, {Q j AC ]V /f A i_ic «—y *-» .-r*-w-!s~w -^rrn—s"^*s"s -•* rl. E7X*\ 0.rTI':7''T™v~y..v^T'~l;a f cz '^y 
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vet 1 /r-,.n Q f.>. f\'i .o, AO«AQ-nj-;-of(A« r\ i AA f K .arfit^ ro? » ii /•> /vvrvi-tf i-s-i r-> /:.>i'n»1-* »T\ n-yfr-t •»-* o 1 -f-Tj ji/l /'/**' Q ]P\ \7JJ f V.'Xl tv.\rvCUT « OI'w >*}XTT1XZX/1 iilw CX\T711 \T.tTXOV tTTOTCi|7X'XIXTC- XTt^^l.:n:"xTr"''^Vrv>T7I"\rj'D^?'Tt*tTJl'™0'«"tt^r-\^"V."'C)~£""^ 

/€.' i-i* /"""' \ j C: jof if £% ~n (y/iTtT f A OI°I A-iIf HCT/tss-l—I ^XTvTJT iuj i£t i'wt-VOX i? Xj\j£ti,*.y I: I w/'' l~TTfl7~C\r~TXiJ v TX'X t .ITO..^ ? 

of* tli.oi.*Qpo'tit.'io ti-rGii^ IXOITI the coiii.jposittoTi o'vor* no cxt^ndc/d p£*Tj.ocl 
%£A 

Z...5 .4-lC Ci...../:l.,:j.c.-l^^^'G.'l-^.t-'3 iij2-.:£l-{.,'il./J it'x./.. ;i i. YAii/'I it l£>.Q£.il /•> /2,p>j,£skYX*a 1 i f .£<JIl-vo-r<x/"»Iii:t J Ct3 Ct lilop^X oTv.fil. rtT5 livt tt.tl.tj ill vmiltl at IvClot v/Ov-' Cli £3Tt^T'j'''TiT'"T.tl'^; a'OXjd.t~d'fe'MTi 

//C \ o 1 r\ i~% r~t 1 j-ji .cel.* ft t~% •--*» tf •; ,-•» •» l-t fit- •> r- r--i~ -t t y r.\ f • r\ •»*.-:%/4 <i r\ <r- < STI** f -f ri \ fs 4- r\s*t-i r-, r\f 1" H «r1 ,c*I o ̂  »^/"l TX?7 o. rov-ttitn.wi vi V ^ c\/ "i1 wcroc-^'oigiio" t/i ll^:)Tvinxlt5v 

HpIlCtttlOll WililOclt Q11.1." v5 T 1.XI2' S \r StC11110 ClI'C Xvt^'ilTuw" 

BRIEF DESCRIPTION OF THE DRAWINGS 

[000196] Figure 1 shows an illustrative lateral view of the human brain (Stedman's 

Medical Dictionary, 27th Edition, plate 7 at A7 (2000)). 
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CLAIMS 

What is claimed is: 

1. A flowable particulate composition for use in treating a delayed complication of a 
brain injury in a human sub ject that deposits blood in a subarachnoid space of the brain, 

wherein the brain injury is a result of an underlying condition selected from the group 

consisting of aneurysm, sudden traumatic head injury, subarachnoid hemorrhage or a 

combination thereof, includes interruption of at least one cerebral artery, and is mediated by 

decreased cerebral perfusion, and the delayed complication is a delayed cortical ischemia 

(PCI) due to formation of microthromboemboli. cortical spreading ischemia, angiographic 

vasospasm or a combination thereof, the composition comprising: 

(i) a microparticle suspension comprising a plurality of particles of a uniform 

distribution of microparticle size, a biodegradable polymer matrix comprising poly (D.L-

lactide-co-glvcolide, and a therapeutic amount of a therapeutic agent, wherein the therapeutic 

agent is a calcium channel antagonistras-eadethelifir-aHtageftis^-a-^aHsieB^feeepteFiJeteHti^ 
ffRP)-p:eteiB-«rtag©aMtr0F-a-eefflyMtieB4te«ef; 

(ii) and a pharmaceutical carrier comprising on agent that aifeete visceeity of the 

sti;si»enstea^-a hyaluronic acid of average molecular weight of from about 5 kDa to about 

20,000 kDa; 

w!ieremti:ieSewaM€^arty3tiMe^hffiaaeeutieal-66iBpesitieB-bei3:ig-el»iwtem©d™t)y: 

(a) disp tfFsal'Of the therapeutic agent is dispersed throughout each particle: and each 

microparticle is loaded with at least 40% by weight 

1 00%-fwtr-wi-} of the therapeutic agent; 

(b) viscosity of the microparticle suspension at 20 °C. 

when formulated for administration intracisternally, is from about 100 centipoise 

(cP) to about 1,000 cP; and 

when formulated, for administration (i) intraventricularly, or (ii) intrathecals is 

from about 0.5 cP to about 50 cP; and 
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fc) the site-specific, sustained release, targeted delivery is effective to achieve 

avoidance of hypotension, hypoxia and other factors that adversely affect cerebral blood flow. 

the-ieHewiftgHFelease-eharaeteBsties-efAe^lewaMe-parttet^^ 

ff) •release-abeat-gO%-4^O%-«l:Ae-feefape«tj0-ageBt-:wifetft-6-day9-te44-4aysf 

(3^HpeB4:eieaserfee-eeaeeatmttefi-ef4he'therapeH^e-agefit4H-e^:ebi:espBaJ-jhrid-(€Sf)-(GSF-

€av)4s-ay«a5tTifee«tr4-ag^^ 

{4)-gmd«£y[-^:elea5e-«f4he4feef;afmrtie-ageBrf:eH:Ftfee4^ 

tffi-Wi 

(S)-a^^isper-si®%4ts^»drty-aimffld-at4«aslr^e-eeB3tel~aFt«54a4l^sabafaeM»e'idH3pfteef 

Uliu 
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(6)-a4eeaf4hepapeutic •• e-ffeeHha£4s-gffee#¥^o4;edttee-^ifflfH3F-"Syfflj?t^^ 

effeete 

2-. The-eefflpesi#ei^«66eMffig4&-€lakft4T-wbefeiB4h&-detayed compheation-asseeiated 

with4he4irteffapti6Hr~eftfe§H3erefefa}-arte}y4s--at4ea5lr«ne--6f^^ 

isehmma-(1^Gi^7 

32. The composition for use in treating a delayed complication of a brain injury in a 

human subject that deposits blood in a subarachnoid space of the brain according to claim 1, 

wherein the cerebral artery is an anterior cerebral artery, a middle cerebral artery, an internal 

carotid artery, a basilar cerebral artery, a vertebral cerebral artery, or a combination thereof. 

43. The composition for use in treating a delayed complication of a brain injury-' in a 

human subject that deposits blood in a subarachnoid space of the brain according to claim 1, 

wherein each microparticle is of a particle size from about 40 jam to about 100 |_im. 

The-€eiapesMeB-ae6©i^ig4e-«Mffl-4^-whei:ein--eaefe-ffli€feparti6te4s4oaded-with-at 
teas^€5%-(wt/wt)-«f4he4fe©rape«ti^-gefffc 

64. The composition for use in treating a delayed complication of a brain injury in a 
human subject that deposits blood in a subarachnoid space of the brain according to claim 51, 

wherein the calcium channel antagonist is selected from the group consisting of an L-type 

voltage dependent calcium channel inhibitor, an R-type voltage dependent calcium channel 

inhibitor, anN-type voltage dependent calcium channel inhibitor, a P/Q-type voltage 

dependent calcium channel inhibitor, a T-type voltage dependent calcium channel inhibitor, or 

a combination thereof. 

^5. The composition for use in treating a delayed complication of a brain injury in a 

human subject that deposits blood in a subarachnoid space of the brain according to claim 64, 

wherein the L-type voltage dependent calcium channel inhibitor is a dihydropyridine, selected 

from the group consisting of amlodipine, aranidipine, azelnidipine, bamidipine, benidipine, 

cinaldipine, efonidipine, felodipine, isradipine, lacidipine, lemildipine, lercanidipine, 
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nicardipine, nifedipine, nilvadipine, nimodipine, nisoldipine, nitrendipine, manidipine, 

pranidipine, or a combination thereof. 

&6. The composition for use in treating a delayed complication of a brain injury in a 

human subject that deposits blood in a subarachnoid space of the brain according to claim 25, 

wherein the dihydropyridine is nimodipine. 

91. The composition for use in treating a delayed complication of a brain injury in a 

human subject that deposits blood in a subarachnoid space of the brain according to claim 1, 

wherein #ie-«gert4iflr(rafe©ts4fee-j¥ise©sity-©f4fee-s:aspeasie»^©Hipi4ses-betw«eft#-%4e-5J74 

by^w«iglriyateefHe~«ei-€ir«^ar4«M hyaluronic acid has an average 

molecular weight of about 500 k Da. 
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4& Th©H3©i»p©5iti«B-^0e©f#iftg4e-^laif»4T-wfeefBHMi:ie~¥^^ 
°l5?^4ietHyffl^B4st@1^44atra£4st^^ 

44r Tl»H3efflpe^€ffiTt66eMffig4e-elaifli 1, wbef^ffiAe-vkieesky-ef#>e-sttspensiea-at-30 

50-6^7 

-13-8. The composition for use in treating a delayed complication of a brain injury in a 

human subject that deposits blood in a subarachnoid space of the brain according to claim 4-6, 

wherein maximum tolerated dose of the nimodipinetherapetriie-ftgefrt-whea-adffliffisteredr^ 

lafeaeistefffllly-eF^^ or (m)-iafrathecally is from 40 mg to about 1,000 mg. 

449. The composition for use in treating a delayed complication, of a brain injury in a. 

human subject that deposits blood in a subarachnoid space of the brain according to claim 1, 

wherein the flowable particulate composition is adimnistered-foimulated for administration 

intraventricularly in a lateral ventricle, a third ventricle, a fourth ventricle, or a combination 

thereof. 

4410. The composition for use in treating a delayed complication of a. brain injury in a 

human subject that deposits blood in a subarachnoid space of the brain according to claim 1, 

wherein the cerebral cistern is a carotid cistern, a chiasmatic cistern, a Sylvian cistern, an 

interhemispheric cistern, an ambient cistern, a crural cistern, an interpeduncular cistern, a 

prepontine cistern, a lateral medullary cistern, a cisterna magna, or a combination thereof. 

M>~. The-eeaapesMeB-aeeeKiiBg-to claim 1, wherein the-particulate formrfaties-eefBpfises-a 

fcmtepafl3«ieraipi«€f»rtM%~a4ai«i©pa^^ 

claim 1 ,• wherein eaafeHpaAefe-afthe-ffB^fB^ 

feffiHiktieer4s-«^Hi6f©pafti€ieT 

•i-T-r Tbe^eHyesMea-ae6efdiag4e-BlaifH--l-6T^he«Me-ea&h micropartiele-eempases-a 

matrix. 
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Hnhl^ XXCtXTtXy 

•j~911. The composition for use in treating a. delayed complication of a brain injury in a 

human subject that deposits blood in a subarachnoid space of the brain according to claim 4-81, 
xx.rir%.fiv•}•£*>; r\ . f \\(> |-~ys|fHXI*. . H t\ \""il f% 11? \1 \!YY\ f%T -1 ^ .1 ''"l-f'll rj( 1 H fv'!'1 HP — i"°{~X C?1 Vf'ftl 1 f j -CT^-I Cr A VX.1"!"!f^TPIT1 w'i::i\7rvTrt^tov trrxj'vn^^x u'tiiCior^ |;KTi^rii^7i^ia'nT^^>i y J~^T .II^CTY trf~ipX?Trf^.VPOl« W litl U JL1I 

the lactide to glycolide ratio of the poly('lactid.e-co-glycolide') polymer is 85:15. 75:25. 65:35 

or 50:50. 

2Q-: The compesMen-aeeefding to c laim-1-. wherein the fdKtfmaiHg^ieal-efffl'kr comprises 
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2-k Tba-6€«5^esitiefi-a66eFdiftg4e-ekim-507jw%eFeffl-tibe4hei:^pe«tte-ageHt4s-dj^pefs©d 

#amighe«Mlie-ttaa0paFti€le%-adsei%©d-iafe4te-fla«0|3«4kfe%4fi^^ 

siffifBHfidedr^y-^reeatittgr^F-ar^efflMftatieH-tbejFeefe 

2512. The composition for use in treating a delayed complication of a brain injury in a 

human subject that deposits blood in a subarachnoid space of the brain according to claim 1, 

wherein the pharmaceutical carrier is (1) a slow release carrier, (2) a localized release carrier, 

(3) a depot release carrier, (4) a delayed release carrier, (5) a long-term release carrier, (6) 

biphasic release carrier or (7) an extended release earner. 

3313. The composition for use in. treating a delayed complication of a brain injury that 

deposits blood in a subarachnoid space of the brain according to claim 1, wherein the 

pharmaceutical carrier comprises aqueous channels. 

2414. The composition for use in treating a delayed complication, of a brain injury in a 

human subject that deposits blood in a subarachnoid space of the brain according to claim 16, 

wherein 

(a) concentration of the therapeutic awnf nimodipine in plasma (PLASMA-Cav) is from 0.200 
ng/ml/day to 30 mg/ml/day for at least 4 days after administration or is less than 5 ng/ml/day 
for at least 14 days after administration; or 

(b) upon release, the concentration of the nimodipine in plasma (PLASMA-Cav) is less than 

about 30-40 ng/mL; or 

(c) upon release, the concentration of the nimodipine in plasma (PLASMA-Cav) is less 

than a concentration in plasma known to cause a mean arterial pressure of less than 60 mm 

Hg for 15 minutes to develop after and to occur within 14 days of administration. 

2515. The composition for use in treating a delayed complication of a brain injury in a 

human subject that deposits blood in a subarachnoid space of the brain according to claim 46, 

wherein 

(a) concentration of the 4-nimodipine in cerebrospinal fluid (CSF) (CSF-Cav) 

is from 5 ng/ml/day to 30 mg/ml/day for at least 14 days after administration; or 

(b) upon release, the concentration of the nimodipine in cerebrospinal fluid (CSF) (CSF-Cav) 

is at least about 5 ng/mL to about 5000 ng/mL; or 
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(c) area under the plot of CSF concentration against time after administration ( AUCCSF) 

at 14 days is from at least about 1,000 ng/ml day to at least about 15,000 ng/ml. 

£616. The composition for use in treating a delayed complication of a brain inj ury in a 

human subject that deposits blood in a subarachnoid space of the brain according to claim 1, 
wherein the therapeutic amount of the therapeutic agent is effective to decrease angiographic 
diameter of the cerebral artery at risk of interruption such that percent change in angiographic 
diameter of at least one cerebral artery is less than 50% compared to baseline. 

27-17. The composition for use in treating a delayed complication of a brain injury in a 

human subject that deposits blood in a subarachnoid space of the brain according to claim 1, 
wherein the therapeutic amount of the therapeutic agent is (i) effective to decrease occurrence 
of delayed cerebral ischemia (DCI) within 14 days of symptom onset of subarachnoid 
hemorrhage (SAH), (ii) is effective to decrease occurrence of delayed cerebral infarction on 
CT within 30 days of symptom onset of subarachnoid hemorrhage (SAH) or (iii) is effective 
to decrease occurrence of delayed cerebral ischemia. 

K^he»ia4s-TBsessaWe-~a5~«-4e€«:eas&-0f1at74east~-2-f»rt 
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e©fBfhseei^ef^HMB©Feas€Krf-aMeastr2^efflfe-eft~4fefir-afeb¥^^ 

Stmfea-^6d«4aste^ie^at4©ast44ieHKjT 

3918. The composition for use in treating a delayed complication of a brain injury in a 
human subject that deposits blood in a subarachnoid space of the brain according to claim 1, 
wherein the therapeutic amount of the therapeutic agent is effective to reduce need for rescue 

therapy. 

3019. Use of a flowable particulate composition in the manufacture of a medicament for 

treating a delayed complication of a brain injury in a human subject that deposits blood in a 

subarachnoid space of the brain, wherein the brain injury is a result of an underlying 

condition selected from the group consisting of aneurysm, sudden traumatic head injury, 

subarachnoid hemorrhage or a combination thereof, includes interruption of at least one 

cerebral artery, and is mediated by decreased perfusion, and the delayed complication is a 

delayed cortical ischemia. (PCI) due to formation of microthromboemboli, cortical 

spreading Ischemia, angiographic vasospasm or a combination thereof, the composition 

comprising: 

(i) a microparticle suspension for local delivery into a site of administration via 

an injection apparatus comprising a plurality of particles of uniform 

distribution of microparticle size, a biodegradable polym er matrix 

comprising poly fD,L-lact.ide-co~glycolide). and a therapeutic amount of a 

therapeutic agent, wherein the therapeutic agent is a calcium channel 

antagomstr-an-eiKteiMifl-^fitargefHsVa-tessie^ 

(ii) and a pharmaceutical carrier comprising-afvagent that a-lik>trr vistH>«tv ef the 

sttspensieB a hyaluronic acid of average molecular weight of from about 5 kDa to about 

20,000 kDa; 

whetejirthe phamaeewlieal composition being characterized bv: 

fa) dispersal--ef-(a) the therapeutic agent is dispersed throughout each microparticle; 

and each microparticle is loaded with at least 40% by weight 

a-dftt»4ea4-ef4O%-44)0%4^47%:t) of the therapeutic agent; 

(b) viscosity of the microparticle suspension at 20 °C, 
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when formulated, for administration Intracistemally, is from about 100 centipoise 

(cP) to about 1,000 cP; and 

when formulated for administration (i) intraventricularly, or (ii) intrathecally. is 

from about 0.5 cP to about 50 cP; and 

(c) the site-specific, sustained release, targeted delivery is effective to achieve 

avoidance of hypotension, hypoxia and other factors that adversely affect cerebral blood flow. 

tfeedMfeffidsg-felease ehafaeteHst-iefrefAe flowable-paftiettiate-eeHapesi&eni 

(4-)-i^ase-»teirt40%-4-©©%-0l4Hh&4teape:a^^ 

thafirTibeut-3#44-Bg/fi^ 

/1\ fUs* A.-.nAanvro^rv,-, r-,-f fcU a •, *•» rs nn i 1 £LlxAM2£ EL/P SLR. J vtj../V/ix 1 OiwuoVi, r0X7™X7CTi.lX70XTrrTtTIX/l.FX/l. TTX%> tXlV/X"Q.JJ\J wTiTD '0,'Lj'Crr.tt Tlx \~v. ~CXi'" 

X laod % lX<3X33r3-I •y^./.Y./'*-ys I • {iv/ r?rxitr^:\/cttTt~TTC7vrcjx~"i'' r.i^rxtxi._. cVT~tTiTv™CTi'' .T\fX7XT'~rt^n'rs.0? 

(4)ip=a:d«aJHPeteBe-©ftfee4feefapeeti€Kigeefr#©ffl4fae~^^ 

ti®ef 
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(5)-a-s--a-dispe¥sk-«rits4;]w€lity~afettnd--atr4€*^ 
*1 VY/1 tXftKz 

(6)---a4eeal~tl^^ that4sHsjfeeft-¥84eH:^B0e---sigBS--^^ 

eeffipliea^ie»---wi#»HlHs&teH»g-sy8teffli&H3ii^tefeefi^^ 

effeefe-

3L Th#-H:se^e€©f4ffl^4e-eMBa4^7W:tee4fi4te--dd^-e4^offlpM0aAeiM-ss©eMted-w4A4k© 

tftteffttptiea-ef'the ceFebfajr-afteiy4s-at4eas<r^ttfr^l1aa-«agiograplM^^as€)spaagfcra^fafalfty-ej' 

mt6Fetfefeffib©embeM^ireeFti6aJ-spt!©a4Hig4sebeffiia7^f-et4eiayed-eeFeteaI4sebemiar(BGI)7 

5320. The use according to claim 3-019, wherein the cerebral artery is an anterior cerebral 

artery, a middle cerebral artery, an internal carotid artery, a basilar cerebral artery, a vertebral 

cerebral artery, or a combination thereof. 

53-21. The use according to claim 3019, wherein each microparticle is of a particle size from 

about 40 |im to about 100 (am. 

34; Th^Hise--aee€tfdifl€H®-«toiffi-3§rwfe«feffl-eadarsaei©pai4ieie454ead^ 

(w#wt)~«f4fe€4feefap^ 

3522. The use according to claim 3019, wherein the calcium channel antagonist is selected 

from the group consisting of an L-type voltage dependent calcium channel inhibitor, an R-type 

voltage dependent calcium channel inhibitor, an N-type voltage dependent calcium channel 

inhibitor, a P/Q-type voltage dependent calcium channel inhibitor, a T-type voltage dependent 

calcium channel inhibitor, or a combination thereof. 

3623. The use according to claim 3522, wherein the L-type voltage dependent calcium 

channel inhibitor is a dihydropyridine, selected from the group consisting of amlodipine, 

aranidipine, azelnidipine, bamidipine, benidipine, cinaldipine, efonidipine, felodipine, 

isradipine, lacidipine, lemildipine, lercanidipine, nicardipine, nifedipine, nilvadipine, 

nimodipine, nisoldipine, nitrendipine, manidipine, pranidipine, or a combination thereof. 

37-24. The use according to claim 3623, wherein the dihydropyridine is nimodipine. 
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58-25. The use according to claim 5019, wta^>4he-~a|^t#«£~afieets4he^ 

s»speftsieft~eefflpeses4>etw86iM)-%4e-54443y~weH*l#4?ya4«^^ 

wherein the hyaluronic acid has an average molecular weight of about 500 kDa.r 

3-926. The use according to claim 3019, wherein the injection apparatus is a needle, a 

cannula, a catheter, or a combination thereof. 

adHHHtsteFed-Hafeaeisternally, is fF&ff^afeettt4^§-6P4€^^beB^4-i#00-ep7 

41- . The use-aeeef^ig^e-eteiffi-g^-vv^MfefflHwseestty^feeHBewabte-^haffitaeeiJtieal 

e&mpesiteB-alr^O °C, when administ^d-{i)4Btmveflfe!t6ttte4y-eF-(ii)4HtFafee6aHyr4g-#em 

afeettt-^TSnsP-^^ 

42-27. The use according to claim 5019. wherein maximum tolerated dose of the therapeutic 

agent when admteisteFed-fomiulated for administration (i) intracisternally or (ii) 

intraventricularly or (iii) intrathecally is from 40 mg to about 1,000 mg. 

4328. The use according to claim 3019, wherein the flowable particulate composition is 

QdffikttsteFed-forniulated for administration intraventricularly in a lateral ventricle, a third 

ventricle, a fourth ventricle, or a combination thereof. 

4429. The use according to claim 3019. wherein the site of administration is a cerebral 

cistern selected from the group consisting of a carotid cistern, a chiasmatic cistern, a Sylvian 

cistern, an interhemispheric cistern, an ambient cistern, a crural cistern, an interpeduncular 

cistern, a prepontine cistern, a lateral medullary cistern, a cisterna magna, or a combination 

thereof. 

4-> ; The-ese-aeeeidH!g4e~eiai»-34rwfeefefflH8aeh-ipa^^ 

46-. Tfee~as&~a©ew€feg4e---elaiffl-4§?^:iereinr-ea€lHiM^ 

42: Tbe-tts©^ee©fdfflg4e-eMH3r46^vh«imH4he^aatH?HSOfBpftses-a43i0degFadaMe 

polymer 
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4&30. The use according to claim 4229, wh^!-e-jn4ht^hkHiegpa4aWe"|>(4yHw^4s-a-{x4y|4aetitle-

ee-f4>*x4kk>HI^4AH*4yftH>fT wherein the lactide to glycolide ratio of the polyflactide-co-

glycolide) polymer is 85:15, 75:25. 65:35 or 50:50. 

49-. :E%e-aseTieeef4ia^4e-6tifi^34)T^¥ltofe«rtiie-piMtmaeeeti6a]-6affl«:-eefHpises-{i)-a 

•50: The-a»^aeeei:d4i%4e-«la«ft4^wfee«'®-to^4feefT^ 

the4aafiepartiete;r«ds0r%©d4ate4l»«aB®f»Ftid^s^i«i-e©Fe~ef:4be~f»B©pai4i6tefr^ff©««4ed^ 
a^€«tfflg^»^eeHiyfiati©H4heFeefe 

54-31. The use according to claim 3019, wherein the pharmaceutical carrier (1) a slow release 

carrier, (2) a localized release earner, (3) a depot release earner, (4) a delayed release carrier, 

(5) a long-term release earner, (6) biphasic release carrier or (7) an extended release carrier. 

5232. The use according to claim 3019, wherein the pharmaceutical carrier comprises 

aqueous channels. 

5333. The use according to claim 3024, wherein 

(a) concentration of the therapeatic agentnimodipine in plasma (PLASMA-Cav) is from 0.200 

ng/ml/day to 30 mg/ml/day for at least 4 days after administration or is less than 5 ng/ml/day 

for at least 14 days after administration; or 

(b) upon release, the concentration of the nimodipine in plasma (PLASMA-Cav) is less 

than about 30-40 ng/mL; or 

(c) upon release, the concentration of the nimodipine in plasma (PLASMA-Cav) is less 

than a concentration in plasma known to cause a. mean arterial pressure of less than 60 mm 

Hg for 15 minutes to develop after and to occur within 14 days of administration. 

5434. The use according to claim 3024, wherein 

(a) concentration of the im.odi.pine in cerebrospinal fluid (CSF) (CSF-Cav) 

is from 5 ng/ml/day to 30 mg/ml/day for at least 14 days after administration; or 

(b) upon release, the concentration of the nimodipine in cerebrospinal fluid (CSF) 

(CSF-C^y) is at least about 5 ng/mL to about 5000 ng/mL; or 

232 



(c) area under the plot of CSF concentration against time after administration (AUCCSF) 

at 14 days is from at least about 1,000 ng/mi day to at least about 15,000 ng/ml day. 

5-535. The use according to claim 3-01.9, wherein the therapeutic amount of the therapeutic 

agent is effective to decrease angiographic diameter of the cerebral artery at risk of 

interruption such that percent change in angiographic diameter of at least one cerebral artery is 
less than 50% compared to baseline. 

5636. The use according to claim 301.9, wherein the therapeutic amount of the therapeutic 

agent is (i) effective to decrease occurrence of delayed cerebral ischemia (DCI) within 14 days 

of symptom onset of subarachnoid hemorrhage (SAH), (ii) is effective to decrease occurrence 

of delayed cerebral infarction on CT within 30 days of symptom onset of 
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subarachnoid hemorrhage (SAH) or (iii) is effective to decrease occurrence of delayed 
cerebral ischemia. 

52 The^s6-rieeefdfflg4e-ete 56, whBretB4h&-eeetiffeii60-ef4elaye4-eei:^braf4schem.ia is 
ass@ssabie^-«-deei:«a^6f1arieast-3i3©»fe^€ffl4he4»edifie4~gl^^ 
e#xrt4ea5t3i?©fflfe-ee4he-aM)fe¥wte4-NatieiMl4Hs#tafes~^^ 

5&37. The use according to claim 3019, wherein the therapeutic amount of the therapeutic 
agent is effective to reduce need for rescue therapy. 

38. The composition for use in treating a delayed complication of a brain injury in a 

human subject that deposits blood in a subarachnoid space of the brain according to claim 

1. wherein, the mean particle diameter is about 70 uro, 

39. The composition for use in treating a delayed complication of a brain injury in a 

human subject that deposits blood in a subarachnoid space of the brain according to claim 

6. wherein each microparticle is loaded with an initial drug load of at least 65% (wt/wt) 

nimodipine and 35% polymer. 

40. The use according to claim 19, wherein the mean particle diameter is about 70 urn. 

41. The use according to claim 24, wherein each microparticle is loaded with an initial 

drug load of at least 65% (wt/wt) nimodipine and 35% polymer. 
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