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SEM - SOLI D DELI VERY VEH CLE AND PHARMACEUTI CAL
COVPCSI TI ONS BACKGROUND OF THE | NVENTI ON Fi el d of the
wo nensilion This invention relates to sem -sol i BCT/US2005/035117
delivery vehicles conprising a pol yorthoester and an
exci pient, and to controlled rel ease pharmaceuti
SEMcItﬁﬁBgHP DRJAY ER¥DEHIGHE ANDRIHARM 4 EF@LéFfaMfrPSITIONS
active agent. The pharmaceutical conpositions may be
in the formof a topical, syringable, or injectable
formul ati on f BACKGROUND OF THHE INVENTIQNof t he
active agent. Description of the Prior Art A large
Field of thednvgntiget j ve agents such as anti biotics,
GRLOR relaRE td SARLBTA ddverRERicRE ORhAFdihE & poBBHhoester and
océﬁ anestﬁ%tﬁcs may é ad nf%?ste?ed toﬁﬁlegsﬁ?ﬁﬁoroeseran
an exasrpxent,l sndrendunénoledieldasp pliaimaeppicaloampositions cdypprising the delivery
ction. The tiye agen act. .l ocal
vehicle il Bt qgentr o AR p U yOmRG iR IR RO o fom of a
toplcdil r&‘yﬂﬁgz{’bl& he uijé@talﬂfa feraipAntfoPRalveatoRed @live tBe active agent.
réans, emnul sions, solutions, suspensions and the
I i ke. Injections for deli very of the active agents
[ MEAQNS, suspensi ons and enul sions. Al of
Desc’?pglogéggl}%%ér a‘ﬁgons have been extensively used for
dey javgy dlasslof activevrgenty Sidtsasl amibiosias, antisdpuies, eorticbitervids, anti-
preparations suffer th di sadvantage that they are
neoplagiig.rand degah @neéﬂ’&tl%’é‘ﬁlé ﬁ%mtrﬁ%sfe@f @ﬁ SKU\QE mpyFops membrane by

: r
toplca?%gf?lﬂ!aﬁt)ﬁ cﬁ%ﬁ@éié@é C’ft';}%e\'?;cﬁxé% ggee%t Hay at:ﬂogﬁlﬂr%;ygglgucally. Topical

apeut’i ca l'evel in the bl
delives-y negrbezccarhplished dsowghcthe ushef mpogitions Seréais m;rtments, creams,

uired. In recent r a . areat r
el g tiaP e o8f i Mo AGBTRup AE i En SLafk Give agents
include@ltioRs) mu_slpeﬁglbag hitlemEioMs. AR 11D F k1R plephratibRctiave ®eér C
response hese products may be achi eved by

extensiivelly sieert fop delivary ehactiyg@aents 1ariygerso Mosveven, ghese pyspanatigns suffer
the d1§ad%5.8t§lgg g‘o? éleg '3# gsglrgrxg?ar E hé L.rgcfé lih%fb‘}orje Qﬁe dfke% haE? {opllgégéacﬁ?lilnstered

ype 0 sag I've agerits are
seversiinicsipadiagto fAfiA althdraskutioally effedapdodedsvel lin theddomistream at
or mcroparticles which are then introduced into the
the sitgs ahers the Pt dBtresHmeNt 1§ 1PaHedf orm of an inplant. The

r r I t
B N L A R G o
whicHf, after theig ladmimsiusnongproﬂdnmﬂemg-tdnml therapantit aespanse. i These products
n‘ger S wh ich often res
may g A RiEvER B AR iE . St
micrdp8iicRd! 6l Bid liktey mdn@%%gus@tgle Yok theQktiveeadentdi dré typically
in their release patterns. Furthernore, if_ an organic
entrappsthpg gncapsulated dn microeapswlen PREANes GgnisFapericies wikielh are then

1ntrocfk}f(%g& ﬁitg fhe 89@ a mjseg{l&? Ot in'tfte fo%eosf a_lnrimﬁapcﬁt CPRPREabL ABSof the

active agent from this type of dosage forms is controlled which eliminates the need for

% in high.costs.. In.
lpﬂ§ esl, Wrocapsules mlcrospheres

frequent dosing. However their manufacture is cumbersome which often results in high
costs. In addition, they, in many cases, have low reproducibility and consequently lack of
reliability in their release patterns. Furthermore, if an organic solvent is used in the
manufacturing process, there could be organic solvent residues in the compositions which
may be highly toxic. The use of an organic solvent is also undesirable for environmental and
fire hazard reasons.

Interest in synthetic biodegradable polymers for the delivery of therapeutic agents
began in the early 1970’s with the work of Yolles et al., Polymer News, 1, 9-15 (1970) using
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may be highly toxic. The use of an organic solvent is
al so undesirable for environnental and fire hazard
WO 2@s/03/d16 | nterest in synthetic bi odegradabl e pol/ysm®n3035117
for the delivery of therapeutic agents began in the
early 1970's with the work of Yolles et al ., Polyner

po i Sk B b en BB S el b rop

investRAftdi 29 bfoetd TRE SithtAces T OME ¢ Qghtpélféd'?@lteﬁée‘iﬁ%ctfl&ér adefl®. U.S. Patent
controlled release of active agents. U S. Patent Nos.

Nos. 4079788803893 709,981 310848, 4,138,346,4481804641638 38476744, .9.‘83)933146nd

4 767, 4,946, 93 nd 68 943 se_var,i
5,968 333 S0 8 yeripn o 3t piodBsra il PP B ES i oy be
used fORYONAR1IES 86liviey ofCafitve abéreel M@hy ¥EIh¥seQfol pibrs iea BirSin the
Many of these polynmers nmay appear in the formo
form efargeriplidi Howsyey e semé-selihpaly@es matstiply peg oftgn f@p |saq>1§/ Asa
result e}flg a& é}ﬁfageﬁtggrﬁﬁﬁe{nﬁ )eé:al’élg'é b eﬁsqﬁﬁ;ln %ge(f%aé cgfgglgl %§em1 -solid
polyxﬂehﬁxaﬁe@ﬂis-sol id polymer materials. SUI\/MARY OF THE
I NVENTI ON A first objective of the present invention
is to provide a sem -solid delivery vehicle which
conprises a pol JONIVIARS OF RAE INVEXTIONeNt . The
excipient is readily mscible wth the pol yorthoester
aﬁdﬁnsh@oj eativa lof thegresent inyohtich id éd prw@rdy awsehii-gpled feltvery vehicle

and fl owabl e texture.. Th ort
whichRpsrEr polyoRESich gttt il Aaf ReBichCR TS Spinclg with e
polyotthé¥dtér bd tHé'résultlngtHéhﬁWohd\ﬂ&ngy véhigle thd ¥ Smodthtahe flowable
present invention is to provide a controlled rel ease

texturg ekhie-pobyaréhopsiers seisable for he iayensiosiarg iRresepted by frmula L and
formu?aoﬁtb Q) ed delivery of an active agent. The
offpositi on conprises an active agent and the
s emotheﬁbbjdctdeldf\ﬂw preseabimsientionfisftelptdvite adpnaotled elaake semi-solid
h

phamggy e LBt ol peler Al BN Ml ap G eragent. The composition
compﬁé%@tah%l:t'n%dag@ﬁﬂ dn\‘l%é’ s@hi- io‘PiﬁQither?%h@& active agents,

In particulfar |ocal anesthetics. The pol yorthoester

C meﬁnhmgwn ebthslpreseniimdentionts toproende iagemnsolat syrimgable or

er at out . the use of sol vent . | n anot her :

inject{HIF PPty O e SahobBELIeTFRg ofdp iy AR s R ah partcutar
local &iRBEmMedteously m xed with the excipient at between

about 5 and 200 0C, nore preferably between about 20

adfe pgkyomhoeém cmbq hernegaeaysl iynwdmélhthat%wezsatarﬁam

I at

tempe}ggret%elrtr}%)dg} g{éﬁlrs é@f gélbglﬁarlrﬁpllglgmﬂ a ou(?p O , ro%%%, ?ﬁe
polyofth@dster et b&hombgenadusdy mnfa‘damdntheteempmnamheayedncubout 5 and 200

exanp }erab?tbabout 120

°C, more pre etween about 28 and ?50 °C, and most preferably between about 25 and
100 °C. In one variation, the polyorthoester can be at one temperature, for example at about
70 °C, and the excipient can be at a different temperature, for example at about 120 °C, and
the two components are mixed to attain a final temperature that is above room temperature.
The desired temperatures for each of the two components will be based on the type of the
polyorthoester and the excipient selected. The resulting semi-solid delivery vehicle and
controlled-release pharmaceutical compositions have a useful texture and viscosity, and the

release rate of the active agent from the compositions can also be conveniently and reliably

adjusted to accommodate the desired therapeutic effect.
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the two conponents are mxed to attain a final
tenperature that is above roomtenperature. The
wale®bnetdid enper at ures for each of the two conpeCEOS®05/035117

will be based on the type of the pol yorthoester and

t he excipient selected. The resulting sem -solid

d ver vehi cl e and controll ed-rel eas rrace caI

S § A dstest, SPA yEBReR Prouiteth Semnsplid GLuep e
compfififg' €l ease rate of the active agent fromthe

conp03|t|ons can al'so be conveniently and reliably

a@@)ust edotyortheestanod dermuila her fogsiladl t her apeuti c

effect. Thus in aJfirst aspect, this invention

gemR*solid delivery v@tcoe, conpri
A Gty

><a p yor oestler of forrru
%bond -
@—|2§ Jy\lnere a |s an Pht8ger of 1 Q@0 QoA
and b and c are independently integers of 1 to 5; R*
is a Cl-4 alkyl; nis an integer of at | t 5, and A
is R1, , R3, or R4, where RL is: where: p is an
wherd: Nt eger of 1 to 20; RS is hydrogen or Cl-4 alkyl; and
is: where: s is an integer of 0 to 30; t is an
R is ajbonég€CHE-, or 4 EHRM)-(GHo)-Rwheiesa isyd intgesr ofrl t@il04and b and ¢ are

. al ; I S: iS: where: x is an integer of 0 to 30;
mdep?}]c#%h%}%%?g?fse‘bérgtoai 2 to 200; R8 is hydrogen or Cl-4

n

R*is akky |a1ky1;

n is an integer of at least 5; and
AisR! R% R3, or R4, where
R!is:

where:
p is an integer of 1 to 20;
R’is hydrogen or C,4 alkyl; and

O, O~ O
~O+0- |
\[\Aot\/ ,or \[\Rd/t ,
where:

s is an integer of 0 to 30;
t is an integer of 2 to 200; and
R’ is hydrogen or C, 4 alkyl;
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RO and R10 are independently C -12 al kylene; R11 is
hydrogen or Cl-6 alkyl and R12 is Cl1-6 alkyl; or Rl 1
w@oeRi7A1d¢ oget her are C3-10 al kyl ene; and R4 i BCEUSH003/035117
containing at | east one functional group independently
selected fromamde, imde, urea, and urethane groups;
in which at | east 0.01 nol percent of the A units are
of the formula RL, and (b) a pharmaceutically
accept abl e, polyorthoester-conpatible |iquid excipient
sel ect ron1po|yethy|e~- oncoI et her d tives

R?is:

tri-gly , C2-1i [ [ ic acid or

ethers—and C2-i 93 |phat|t carboxyTtc acid esters, and
R3is:bi ocompatible oils. hi a second aspect, this i nventi on

provides a controlled rel ease sem-solid

phar maceuti cal conposition conprising: (a) an active

agent; and (b) as a delivery vehlcle the i -solid

del i vehi cl e descrj b above. ot Ri r|d
t hi M@’FM ovi de met hed of t& 43 F‘ (g_%esease
state treatabl e by contp®Y ed rel ease | ocaR

adm ni stration of an active agent, in particular
“&wnxreating pain by adm nistration of a | ocal anesthetic,

. €O cally adm nistering a
X1saTH£$§ t@&%gflyeffectlve amount of the active agent in
ylsaﬁh@eg‘ep(,m &f 26d3e pharmaceutical conposition descri bed
above. In a fourth aspect, this invention provides a

15h§¥%§@<@ﬁhm@@§ﬂﬂng a di sease state treatable by
an&ﬁmt gm&ﬁ%ﬁg%fé%£§Q£ adm nistration of an active

N par ing or Freventlng of nausea

lsaﬂd{dgén en€si slkblarddtT iy Sig alkylpor RI' aad&it togemei aredhgqilkylene;
conprising locally adm nistering a therapeutically
and effective anount of the active agent in the form of

t
i) FOATRER TROT B PR M o i

nnuwumbagad@eﬂhMEdyomherMAse in this specification, al
BRSO P SR B BT ¢ ey
agly) ColphRMmYacH&@sallgRbceptable, polyorthoester-compatible liquid excipient

selected from polyethylene glycol ether derivatives having a molecular weight between 200
and 4000, polyethylene glycol copolymers having a molecular weight between 400 and 4000,
mono-, di-, or tri-glycerides of a C,.5 aliphatic carboxylic acid or a mixture of such acids,
alkoxylated tetrahydrofurfuryl alcohols and their C, 4 alkyl ethers and C,. )¢ aliphatic
carboxylic acid esters, and biocompatible oils.

In a second aspect, this invention provides a controlled release semi-solid
pharmaceutical composition comprising;:

(a) an active agent; and

(b) as a delivery vehicle, the semi-solid delivery vehicle described above.

In a third aspect, this invention provides a method of treating a disease state treatable
by controlled release local administration of an active agent, in particular treating pain by

administration of a local anesthetic, comprising locally administering a therapeutically
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under stood by those of ordinary skill in the art of
synthetic chem stry, pharmacol ogy and cosnet ol ogy.
w0 2mbyaiagent " i ncl udes any compound or m Xt UPET/U$2005/035117
conmpounds whi ch produces a %eneficial or useful
result. Active agents are distinguishable from such
onpone as vehicl es, rri di | uent.s
effect{\GRFIThY e BrHiFeieen R o PRBrOLFbs BTG cilicawposiign described
aboveencapsul ating or otherw se protective conponents.
Exanpl es of active agents and their pharmaceutically
adi e fowth aspec] this, invensiop ipsevideseumetbad of teptingal dispase state treatable

vy cof S350 P RS RSN S et o

preveRidd GB@sEal maldr ¥mRsik by @dmgie stkdiontdf anﬂ‘éiﬁethﬁagent comprising
adm nistered to a subject by topical or intralesiona

locally Igéqnugﬁpm@g]a (ljemppgﬁ@p{aﬂg effk@}pvw gf thg [#ptiva aggnt ig the form of the
pham?a%%lﬁﬁgpc &1txona&%§£r?t1[ehgg§v puncture wounds, etc., as

we as | incisions) or by injection, such

as subcutaneous, intradernal, intramscular,

i ntraocul ar, or |ntra articular injection. Exanples of

t hese ag ePF—ér RBHESGRIPHON Q IWENTION

anti-infectives (including antibiotics, antivirals,
Deﬁnﬁﬁﬁ§|0|des scabi ci des or pedlcuI|C|des), antiseptics

., benzal koni um chl ori de, benzet honi um chl ori de,
C Mrgzsn éﬁﬁ@ﬁdﬁhgmﬂfdn dhie spaeificatipaiealifeenagad and scientific terms are
h um chlorid btr

used }ﬁél}‘léﬁ%o?glggao ﬁ%)ng%'nt b c%g' 3%0(1)15 gg H‘l(eg%f) : ?nlg élg%dsand
underfto6d B thole of a;tmelrra@g §kiH in &ﬁra@nﬁm@hﬂﬂeﬁ@ tletSnistay) (i)hhhﬁacolo gy and

like), therapeutic polypeptides (e.g. insulin,
C°$n@9¥%Mrop0|et|n nor phogeni ¢ proteins such as bone

nme

e IRPRAE IBELES dhy BRpopPel Mtk oF ORI produces o
benef_rcaqj 00 _umful reatloridtae,agGidxate dlsthlglulShabls fro@3GcR components as
vehicigg,gq{bxlggrg rélslélents ﬂg‘%rﬁhq%a{;sggwgﬁqs %gcri] %&;E %Eéa sgggd gncapsulating
or othfe}vvi@é M@ﬁwk corthPbIRAKA HxAfhp | GBS z{g%ntslaﬁmﬂi%‘iﬂ pfrmaceutically

mel phal an, chl oranbucil, strept0200|n met hot rexat e,
acceptabiﬂ:saits,tarmharmam@h ngncmltntﬂl as cosmetic\agents s Suitable pharmaceutical
agents ma utd r%ﬁk é)f sysil umnl(c):arll ¥ ac 1n§ é)hgr%(é%re}ftmﬁ 5 abtl\t/eaagéﬁs a’Vethh may be

nar co

admnﬁ@tél%tl e a sats] ébtﬁ)lyﬂolblbzklfb} mti‘dl@;@dnaﬁﬁﬁﬂicbt@dﬂ @scliding. for &enple,
de- or anilidetype |ocal anesthetics such, as
applyms;sp vhradechEindpesiRianaPUNRRIST WaRBdsH8ic-» BF Bellapanto surgical

1nc1sﬂ)1‘1528? ﬂﬁ titoﬁ,t Ltk %& E‘Lﬂmu@dﬂgoﬁshﬁltljahé(xﬁ)ai 11@@51{11?&3&% Clntraocular or
agént s’ sdc

as ondansetron, grani setron, tropisetro
intra-aretwaet mypEcaom. dExardlen'p of nhdm@ensamq?lmdﬁa bt liantedttheanti- 1nfect1ves
ntia res

(inclulgi%nl:gteag}ispggst gﬁ zﬁ%rfﬁlilgl ms a&’l‘ﬁig?sf% Pe 1§1él)wutlest) | arx]ftiseptics (e.g.,

benzam@nﬁﬁﬁlembﬁae ct%ﬁzety@ﬁﬁh RBRoridd NHIGBBS dinPMhcdhste %Qf%fnde acetate,
pol ynucleotld anti sense o1|gonucleot|des and

methylbmethwh@nmlé@edﬂ, nitrypfigazdnsnniingynesdod @nd)theehétp), |S@aj01ds)(e g
estroggn%1 rpr?,%as 1?5' aXdrﬁgeltﬂsgéghg%ﬁgoﬁclg}/t{ecoﬂg??r% | #;’) theraé)g%ltéc Polmeémdes
(e.g. MQHInG afjtiFopdietig mesbReEeARPibRinsGatts ﬁsl sdhe nesrphédenld ®6tein, and the
like), analgesics and anti-inflammatory agents (e.g., aspirin, ibuprofen, naproxen, ketorolac,
COX-1 inhibitors, COX-2 inhibitors, and the like), cancer chemotherapeutic agents (e.g.,
mechlorethamine, cyclophosphamide, fluorouracil, thioguanine, carmustine, lomustine,
melphalan, chlorambucil, streptozocin, methotrexate, vincristine, bleomycin, vinblastine,

vindesine, dactinomycin, daunorubicin, doxorubicin, tamoxifen, and the like), narcotics (e.g.,
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keratol ytic agents, sunscreens and a variety of
der mat ol ogi es i ncl udi ng hypopi gnenting and
W@edob81uné ti ¢ agents. The term "active agent s"PETUs1ve5/035117
i ncl udes bi oci des such as faingi ci des, pesticides, and
her bi ci des, plant growth pronoters or inhibitors,
reservatives, disi urlflers and
momlﬁa?,rm%pémemsiemgﬁ 6 iR el Petigs(p<- dncamider orqmilide-
type IW:atl Bh&titdies SCARS bapivhnd) URRERhe 'xﬁé’;ﬁ%éaﬁx’é proéélkwhdocame
denotes a |inear saturated hydrocarbyl having from one
tetracaipe,tand thelibes andiemetie bgentasushms deéangctmre @rangsetran, tropisetron,

metocligt e aceifnberSBnindnin HEARE b RR et
combféstafin ¢ dfydrirost ik ARl SFEGF, aalikid hké)Cﬂ)dlg cEﬂ%ﬁ‘f’d}éé ,vaé‘dlﬁ’é:é' antigens,
ropyl |sopropyl cyclo ropyl

DNA@yE ptkm polynyalediiges, aah%p;xﬁm gqrweleotimsm%he hk@gilﬁw present
mvenibt a9 oY BPROFASES AT AL R b ShEl Bpgems

annpemspmets Dfitanes hrbefaaieﬁtﬂivmgnﬁdlﬁdsmg hgentd) caustios, tscHarotics,
cyclic saturated cycl oal kyl enyI hgvl ng fromt hree to

keratqlific 2gsniserunsereentad s varisholglesn Ipeugjng hypopigmenting and

antipratiiy Iagéh‘ﬂ Tlfértel(ﬁ?’ “:thi%é% aab kﬁﬁhﬁgnyllrl):lud@é"tgoélﬁg &R as fififgicides,
exanpl e 2-ethylene, I,3- propylene, 2- propyl ene,

pestlcj_deA, amdtl;pﬂamdgas pl@t g@mﬂy pmmqteﬂs o@arﬁebuj,drarpeg:servatlves dlsmfectants

air pufifigts; g gtriegiG Ergr it ot MR AP Sierts et degWiin B sogpe of the

preseﬁthﬁveﬁlﬁgﬁadatl on, disassenbly or di gestl on of the
poI rthoester by action of a biological environnent,

T fienotesenr lineer saturated hygrosarbyt g fismenng terghenumber of
ySi I
carboxg ?{oﬁg &F;eg%%ﬁtgghoz a_Q[Jr 9\%1118&‘0 ?@él?ggﬁu%aﬁmcﬁﬁ%&l?yl hAvmg from three to
the numjiey of tirbers htens defighdted (. e s€N alkyly eBkaraples 6f :ilkyﬂriﬁbl)aeei: methyl,
| i nkages bety&ien and within the units qf

of
ethyl, BoproBYh Feopyh ¢ clepsrprh B1bugy, tr@t&lncymra@rwt&‘/irwi the like.

) (2

AP, e, PR oA R 1 g i
alkyleme radbwat harviing droot oreer touhe aumberd)f eh}dma mtosns deSignated) drexcbranched or

exelic BUEREE cupindkBe R RauaEdrem et T niP Gl ForR) Hory designated
(e.g., @?wn@lewsne Br C?fcﬁ%dlk’ﬁexﬂ@ﬁ Rhd inlidel @@%ﬁﬁnﬁleqm &th?lene, 1,3-
delivery vehicle at an ascertai nabl e and conirollable

propyteae el . psopydense b Adwtdens, il fepentdene Aot hexileneshadsegylene, 1,3,6-
hexylém%'/' l?e%‘?}l&%?u th%'?ﬁy ication or injection. Controlled
sus

ease may extend forhours, days or
mYBidesodiblet amfh‘}bwab&'lbﬁft}f arefferne thdlfbgﬁa‘daﬁmmﬁsw@mbly or digestion

factors. Faqr the ceuti cal conp03|t|on of the
of thew@soah@eﬁt?r\}arﬁcpaﬂo § iologiead cayironmehgclyfing thfeséinn 0biving
organisBf aﬁmﬁ%s@fnottaﬂlgfa?%ﬁﬁﬂls%ls talSit 85d féHltpﬁiéh@tE hg pm%mpal mechanism for

concentrati on he ex |p|ent In onposi
bioerosion of the polyorthoesters of the present invention is hydrolysis of linkages between

and within the units of the polyorthoester.

“Comprising” is an inclusive term interpreted to mean containing, embracing,
covering or including the elements listed following the term, but not excluding other
unrecited elements.

% <¢

“Controlled release”, “sustained release”, and similar terms are used to denote a mode
of active agent delivery that occurs when the active agent is released from the delivery
vehicle at an ascertainable and controllable rate over a period of time, rather than dispersed

immediately upon application or injection. Controlled or sustained release may extend for
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Anot her determ nant of the rate of release is the rate

of hydrolysis of the |inkages between and within the
wa@2iob®3Tie t he pol yorthoester. The rate of hydredHE8205/085117

turn may be controlled by the conposition of the

pol yorthoester and the nunber of hydrolyzable bonds in

ol yorthoester. Ot her.  factors determ ning rate
hourso@FaYF oF BRBHS AN Ty §.5 Agnstion of BRmeeYs B%%%r%nf orthe

phamﬁ@é’tft[lﬁ%‘dfﬁ;&d%ﬁion‘&'ﬁﬁ@ﬁrhéén@ﬁvbﬁk%di@f‘e Iﬁ?eréﬂrsnlesse%ﬁede end on the
solubility of the active agent, acidity of gl um

type o(f et ¢I@rpl¢n1tselﬁ¢tadi angt the xoneentrhtiomof the entapxenba)l thmbmposition.

Anot er, X?thlgl%ﬁﬁlg / ehn%%'eqctaslgg{;oggﬁtréﬁ%zxf E)(Sés 0 VFnl?a%gsp lt)etween
and wetBIPAS uhitOef the psIyoRRSesteR e Thel Rt bpmir@l@@lh 'ﬁdtu@ﬂ may be controlled
transportlng an active aent to a site of interest

by thecenmepasition g thermlmtf@eﬁﬁr a;@ctbg gumber ofthydealyzable honds ke
polyoflﬁ(t)és ¥, eﬁ}?é?tfm{? IS %S{é éatﬁme e ?f eﬁéa@g bf gfﬁ{ffﬁze agglg from the

acu itating the ap ion o
preserit@haminacelitrat cothpositidn mchmle partioleasibesl solulbihty dofthe daivetagent,

...the physjcal structure of the pal yorthoest
acidity eF theahsdiym eithe mfemnal prex ?.t%\rheyn%teﬁhwﬁkngalaaeﬁlc\l}@mcal

propeRRRBF tHe hclv Bln tAE BMERE.I Ng rel ease of the agent
untll the polyorthoester erodes or deconposes.

PBIeymry elaisked demmespatanpasitioneflack haothe lﬁ@cppnspmctuua@
an ex

ans i L PR 4 oL ErRG L L it GRS asessplos or reteaseof

the acGR& 8L BY s&i’iﬁé&kaﬁ%h R btieh ﬁﬁhﬁﬁ'an@ RROASENd Be bpflication of the agent
pol yort hoester. "Pro-drug" denotes a phar macol ogi cal |y

to thelf%@llWéredFS ach¥iy aepded. form of a conpound which nust

benFRAPARIQRS (IRHAREL! £EEDOMH Bl Brflccdtr BLRIPBLSAL

enz am i o
which esentiallp Inamrnathal a@gve:@gelnynﬁa:mam&ar q»revrmtneg rebdake ef the agerwiuntil the
npound in order to produce the desired

t
Pobmﬁﬂ%ﬁﬁﬁ@8¥@§PEQWO@PPgﬁt Prodrugs of a conpound can be
PFBRRLARG é@bér—'é‘%g L Y8100re B8 tthe ?P&p%rtféé%%.h Qﬁét;ﬁg{ WHih SWhen

presént in the ¢conpound in su
mixedwith thegatlyathositenrfiymisa singlaplkaeiand doascnolt oause lagy physidad or

nt oun odrugs include conpounds wherein a
Chemlﬁ%u‘i%@Q qgﬂ? oggﬁo]e dryl, carboxy or carbonyl group
| APRY-GRBP ae&mdesl aspl{aﬁﬁd&dog@a@nxa@fv@ WP 1dsH aéuv%aﬂamb 8f a compound
cleaved in vivo to regenerate the free hi/drox ,

whichappstde changed i rrgﬂtabOBmdol@wvw godnytuplpeicg Buigs or enzymes, by a
subj ec% %?t@ﬁe {f&rlnh}/lgs in?%rﬁﬁgcg? éﬁ%m?aéolg g%gﬁcg ?%{VJS " InH)qg actp}étfoﬁ'{l Bf the
comporal ikyorderite pﬁﬂééeﬁﬂle Slesifedrphatrescolqricad ieffatte Produgd étaampound

and be oate erivatives) and carbamates of hydroxy
can bq pryp#Red é{lm n(e@rgnormﬁr@capﬂg rISZ%?rPé?ﬁ?W’)‘” he.gariipayind in

such Pva§ P hodiHOROh Q) RlayPeQLitRTed B Hvo & ¥das€fle§atnt compound.

Prodrugs include compounds wherein a hydroxy, amino, sulthydryl, carboxy or carbonyl
group in a compound is bonded to any group that can be cleaved in vivo to regenerate the free
hydroxyl, amino, sulthydryl, carboxy or carbonyl group respectively. Examples of prodrugs
include, but are not limited to, esters (e.g. acetate, dialkylaminoacetates, formates,
phosphates, sulfates and benzoate derivatives) and carbamates of hydroxy functional groups
(e.g. N,N-dimethylcarbonyl), esters of carboxyl functional groups (e.g. ethyl esters,
morpholinoethanol esters), N-acyl derivatives (e.g. N-acetyl), N-Mannich bases, Schiff bases
and enaminones of amino functional groups, oximes, acetals, ketals, and enol esters of

ketones and aldehyde functional groups in a compound, and the like.
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nmor phol i noet hanol esters), N-acyl derivatives (e.qg.
N-acetyl), N-Mannich bases, Schiff bases and

wee@aiosmnes of am no functional groups, oxi MesSPCT/US2005/035117
acetal s, ketals, and enol esters of ketones and
al dehyde functional groups in a conpound and the

like."'S [id" d t t h h I

of Snisiay ERoteh e LR onpal TrQ e Lt i idudble under
modefdRS fresP eWlotd ﬁ;’él:ifﬁéalUv hige &811Ls0RQ kﬁa@eﬂmﬁdm@hamk&sﬁ%aween

a viscosity between about 10,000 and 3, 000, 000 cps,

aboutel@q@@@ iand B0 O0Nsps, caprsinlly3oNoE0 bt Wq}m@i 5@95900 cps.

he.formul ation, is.easi| ngah
prefelayf§f¢ Rfimbiabigh it PRl e RNEAPIE AR, EBE AR fLisqaity be
disperise@ flosh £ Eonentiomil albetofliie 1hd WeR kikbwel fuelobicknsrwphftaimic
topical or ophthal mc formnmul ations, froma needl el ess
formudgpronpgfeom @ meedlelessesyENES: 9 rof 8 RyTENgeaVigha 46 gargesqfﬁmaﬂw needle,
ch as 16-25 gauge. "Sequestration” is the
Suc}lﬁqﬁﬁsﬁ aﬁ%ﬁt or retention of an active agent within the
[ ﬁSer[ueaiatmpathe obnfinepeny or feteneash ef amadtivieagent within the internal
uestrtlon of an active ent within the matrix may
space p polypriqesier Breity. cSqaugHTaing g@%?&tweaﬁsmaw&nm@ RS may
limit t‘Bfe tGE ket oF tﬂethpgeﬁgﬁ%ﬁoﬂgr{h@tlﬁﬁmfﬁ%drﬁgf tHBBEGH in PESrHolled
he rel ease of the agent 1n a precisely defined .
mannetopmmbﬂne relezse of ﬂymgestrm agreqsedy é@ﬁnedrlg@aalbhen alyergagism, or
act | VI r.onnent

A
pl’OteC?gH%t?@ﬁé‘%?r} %2\%1?? g?"?agg?? vgt el ?ﬂ;ans t he anpunt

t Pattherap@iticaldyfiédtive aRBuht? nddand tHehoun® that, MaRthiaGhidstered to an
di sease, is sufficient to effect treatnent for that

animaj foydreating a vissage; isguifisient fq eifackirpatmet fos that dissass.
AR, B X o1, 2 GRARL R ASRLBE AScfourin
in an mmayfhht mxp be pmﬂm@omd tex}ha disdassyurploesotofet txperidhGamRhibit

ro tic treatnment i nhi biting the dise
Symp'é (ﬂ%ﬂ?fﬁgf? sFasa raRplarycit et W@Be}r%lmﬁs he digeass Glavgne or aresting
its de&e%ﬁn@ént)‘ ﬁmnﬁlﬁ réié?%ﬁ‘f%e QYmptofif- cﬁfsfcﬁcéf%c%fofttlli@dlsease (including
di sease |ncu g palliative treatnent),
palhameet reatinonf),tand rdlueymtbe @aamu(c@snggsgsssmmfihe tifsease). For the
min ﬁ urpossof this invention, a
purposﬁl 8 L3VeRHR l?d Bsa?l ﬁnc% BAf " denotes an

| pd+uitddehoteegmpdivi@ial Segadny 6F 4 Ea%hﬁéesﬁd&! @hdin, WHIcE Bonsists of
consists of the residue of a dikefene acetal nolecul e

the regifue efredikesneiaretal imelequds gnel the pyidug o pdobie) aci d
20 PR Sl gl OBE R £ L s e
polyotigqirépardi feahen o-inglrexof acad dr eyctic diestet tHelthffaﬁd mdicﬁ of the formula
- i f the pol h hat i
HO- R % frachim i pelo R iRy stshneb . RSy i cpmip@ingrunits affects
the ra{y&fh%ms‘ﬁs (oP bl&k&ﬁslﬁw) B tHelpblyopihobdiér, R AL %Sfef%ase rate of

n turn, rel ease rate of the active agent
the actlve agent.

Polyorthoesters

The polyorthoesters are of formula I or formula IT

L3O, L]

() (I

where:



Pol yort hoesters The pol yorthoesters are of fornula I
or formula Il (1) (Il) where:Ris a bond, -(CH2)a-, or

WO 8@@bia3h1d> (CH2) c-; where a is an integer of 1PeDUIDPS/035117
and b and c are independentdy integers of 1 to 5; R* Y
is aCMalkyl; nis an integer of at least 5; and Ais

. R2, R3 r. R4 IS ere: .1 S an Jjnteger
o it 3pndICHT o U BEBARACHR e Fiseh itffada 1o T80ina b
andc\&féelﬁ@e'feﬁdérﬁlyaﬁte &kegerosf O to 30; t is an integer of
2 to 200; and R7 is hydrogen or Cl-4 alkyl; R2 is: R3
i R*ipalexs akylis an integer of 0 to 30; y is an integer
of . . | schydrogen or Cl-4 alkyl; R9 and R10
aPégf“ﬁwg‘é%e%nge%ﬁFiﬁﬁﬁz al kylene; RL 1 is hydrogen or
5 Ck 6 Rd| R¥ IR apRRivhetes Cl-6 al kyl; or RL 1 and R12
together are C3-10 alkylene; and R4 is a the residue
oR'a:di ol containing at |east one functional group

i ndependent|ly sel ected f-rom ari de, imde, urea, and

uret hane groups; in which [least 0.01 nol % of the A

units are of the fornu structure of the

pol yort hoest er useful f t h® pr?sent i nvention, as
RS

shown in
P
where:
p is an integer of 1 to 20;
10 R’ is hydrogen or C4 alkyl; and
R® is:
- O~ O
\L/\Ok\/ ,or \hjt :
where:
s is an integer of O to 30;
15 t is an integer of 2 to 200; and

R’ is hydrogen or C4 alkyl;
R is:
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formula | and fornula Il, is one of alternating
resi dues of a diketene acetal and a diol, with each
wa@adjoaosnte pai r of di ketene acetal residues bei PQI/US2005/035117
separated by the residue ofioone polyol, preferably a
diol. In the presence of water, the a-hydroxy acid
containing units are readily hydr ol yzed at body
tenperature,of 37 0C a d a physi ol ogi cal pR to
produce ¢ hel.correspon hydr oxyacn_d@ c‘5h£1.sEO_R10_
hydr oXyaci tHen act 3p| di ®catal ysts tig,control,
the hydrolysis rate of RPI pol yort hoest er W thout the
addi ti on of exogenous acid. When the pol yorthoester is
T@4s a delivery vehicle or matrix entrapping an

actiiuei tofottgwso.hydrol ysis of the polyorthoester
causes rel ease of the active agent. Pol yorthoesters

hzyvi'smyimegeirgﬁéltomﬂe per cent age of the "a-hydroxy acid
g ts.wi |l have a higher rate of
?‘ﬁ?rgil“*lﬁln@fl’erred pol yorthoesters are those in

V\m%ahdw@a:@%& Qﬁfeﬁﬁgi@gfalﬁﬁeﬁ@e "a- hydroxy acid

confaining” units is"at ast 01 m)IF percent, in

t e’ isdhydeogsn onboualkgl ol R 0 inGoualkgp onBl and& ¢ tagethenaeds. 10
alkyl re;nedr ably from about 0.05 to about 30 nol e percent,

St exanple fromabout 0.1 to about 25 nole percent,

eRidch tld rysiflioos adioLiéontaihiag ableuit o2 fidtienslgeg indepbdently
nmol e percentage of the "a-hydroxy acid containing”

SeleCtEﬁll fiom apeopriaers andeisthane stwesdesi red conposition
in whYt‘ﬁ'hI dt lééé‘tL()’ 01 Fld%PtHEA AhitOfrelo? L folHlARION. Preferred

pol yorthoesters are those where: n iIs an integer of 5
t @heB60¢tutehe thmm/lgomlmeetst eyefilder thepodsentuheantins)j gylshowh in

000 20 Q rabl 1000 t0.1Q,,000, r.e . .
fomq?!? Dingd Bigtadn g obe Shlstrshe Eesiies O6E ikgient afigiand agiol, with
each acﬁaceﬁh@aﬁleofschke%e&rhcem RYRfuePbeifly tPatdied 1%8@1@ ¢ésiduledoflonk 901y01

is an integer of 2 to 30, especially 2 to 10; and

Prefeerlyasdlhkldrogen or net hyI RS is: where x is an int eger

son thegfesnss F5PSE: Sheidnvaiody Apiaeon i B 8 epli rérdiyzed
ata b&‘f‘y ﬂeﬁlpélealnﬁ'@ bf §7 bC QR Elﬁﬁyﬁ@l%gfiﬁﬁpﬂfto%ocﬁicb ﬂ{péoh‘ésﬁjdn‘akng

to 20 carbon atons;, preéeferab to 10 carbo
hydroay:mm Thegedrydugtyecidbthen aet asractdmceaatlyﬂe to wntIthhelhydm,lysm rate of

the pcﬁ%or&T%%tgra gﬁg%{t?%&%jfﬁt&oh ¥ o I Iﬁgg]dgfr\%lmn)} glgorvt\ﬁ%eé{ér 1s used
as a delivery vehicle or matrix entrapping an actlve agent, the hydrolysis of the
polyorthoester causes release of the active agent.

Polyorthoesters having a higher mole percentage of the “a-hydroxy acid containing”
units will have a higher rate of bioerodibility. Preferred polyorthoesters are those in which
the mole percentage of the “a-hydroxy acid containing” units is at least 0.01 mole percent, in
the range of about 0.01 to about 50 mole percent, more preferably from about 0.05 to about
30 mole percent, for example from about 0.1 to about 25 mole percent, especially from about
1 to about 20 mole percent. The mole percentage of the “a-hydroxy acid containing” units
appropriate to achieve the desired composition will vary from formulation to formulation.

Preferred polyorthoesters are those where:

n is an integer of 5 to 1000;

the polyorthoester has a molecular weight of 1000 to 20,000, preferably 1000 to
10,000, more preferably 1000 to 8000;
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nol % nore preferably 0.1 - 25 nmol % the proportion of
units in which Ais R2 is less than 20% preferably
wo ews/oshan 10% especially |ess than 5% and tPeT/US2005/035117
proportion of units in whidh Ais R4 is |less than 20%
preferably | ess than 10% especially Iess than 5%
[ resen of any of these preferences results
%%?ﬁ r that is nore preferred than the
SRmfs_pol yorthoester in which the preference is not
met, the preferences are generally independent, and
pol yorthoesters in which a greater nunber of
preferences is|nmet wi]l generally rgsu in a
pol yor t hoest erNATaT G e pi¥ferr han that in
whi ch a | esser nunber” %f preferences s et .
Preparation of the Pol yorthoesters The pol yorthoesters
whereay is ap irgpgared Odc d 0y @pemaltyol td tnedrthimtkperesZ ta 3k @speciall$ 2 to 10;
Pat.ent s Nos 49,010 and 5, 968,543. Specifically,
md&ﬁ@g&%&ﬂﬂﬁi@)ﬁers are prepared by the reaction of a
digkg.ene acetal of formula IIl or formula I'V: (ill)
(I'V)where L is hydrogen or a Cl1-3 alkyl, with a diol
of the formula HO-R1O H and at | east one diol of the
formul ae HO- R2OH, HO R3- OH, or_ HO R4- To formthe
pol yor t hoest erTusi Lt ur @ of t wo types of the
diols, the mixture is¥ormed with selge¥ed proportions
based on the desired characteristics of the
wherepoisymrinﬂegestfé)rto 10hespeciallpt to Acy Basiinggamidrio S0péspedially?2 to 10;
i ncreases the bioerodibility of the

andRpEﬁ%F‘Tg‘?Bé% and the use of such diols in which R6

| R*3s ROy fRoth PRERIdEE o R Alphafi€ didlofd KPP ScarbSH £BFR Spreferably
the softness of the polyner; the use of increasing

2 to 1@ garban gtopis, mt@r@t¢<1wbmec¢r twojasnige, imidsy wﬁe@r v;rhtélane groups;
gengg}gﬁ(?mg% 8;[1]&5% 8 v)ia?%lhkog %ﬁ %t ab%ap 6‘ Bi 2 {)g}eorl 0 8rre er%ly 0.05-30

mol%s$ ped Prleferatly 0TSt ZHNR619); and the use of diols in which
A is R3 increases the softness of the poI yorthoeste

Qk?étrP%\fPrFl9n%B‘ﬁ“Stlﬁé?‘§BdHAdF3 tyless tbw 2po i feaably sy than 10%,
ycols or aliphatic diols. The use of
espec%ﬁkY&EWﬂ&mﬁcﬁhA is R4 also generally increases the
h ﬂrednepxmloﬂ of hsitspiolvyiiel AceBf exletsabauopprefanablineds tgarl 0%,
ﬂ en adj acent chains of the pol yorthoester,
CSpeCAtY 'Fra 3“’6‘ fray not be desirable depending on the other

divphife tHe ﬁ%sence of any of these preferences results in a polyorthoester that is more
preferred than the same polyorthoester in which the preference is not met, the preferences are
generally independent, and polyorthoesters in which a greater number of preferences is met
will generally result in a polyorthoester that is more preferred than that in which a lesser
number of preferences is met.
Preparation of the Polyorthoesters

The polyorthoesters are prepared according to the methods described in US Patents

Nos. 4,549,010 and 5,968,543. Specifically, the polyorthoesters are prepared by the reaction

of a diketene acetal of formula III or formula IV:
~ X = ~L L
0 L 0] R @)

(1) (IV)
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The preparation of the di ketene acetals of the types

of formula Il and formula IV is disclosed in United
weL@bes71Rat ent s Nos. 4, 304, 767, 4,532, 335, andPCT/US2005/035117

5,968,543; and will be knowd to a person of ordinary

skill in the art A typical nethod is the condensation

. i i of formula V (i.e. pentaerythritol) or
Wherefolg}salrr}.?f%‘égé?ﬁ: &\ (3‘ 3(4}?9 with two equivalents of a
with Zdibpbfahefdnr Hohyboiml dtYdaseartdd] of3he formsilae HO-R2-OH,

Rﬁ brormacet 2l dehyde diethyl acetal, followed by
HO- é?ﬁld?r deHation to give the diketene acetal. The

des cr ﬁ%%&; ﬁy%}ﬁg?tgsysg% awlitnffddﬁ%% I GhL g'léﬁs bR mixture

is forrh@d v+th2BKcted ﬁﬁcﬁ)brtumsdmskﬂlfmdhe Hedired ehariatteristics of @scpalyathoester.

erstedt et al.,.J. Am em . Soc, 58, 529-55
The ug%@é? reasphganip e ghdiokdiamdiich %ﬁ\af%eas%% tgf: Bﬁ’&Foé’éblﬁEY of the
polyogtgger%ﬁ?,gﬁﬁrth@ ald Sl afdieihticlRR®Lsd polyelhiSneokRle moiety or an
alkangjrgrass¢sshbgofintenefjthe palysiet.ahe eserczfdmasapﬂing)@rﬁoﬁ}tmﬂ@oh e which

i TR IR DS SR o OB 80 ey g

thoughtbybé bdeffiuliispétif chvhfisiesies)af®the RE of sﬁ[ﬁhlvm@h Als R’
of the double bond is described in Corey et al.

increagpg;the epfingss oBthe pobyprthpaster 3gspectpldy when Hghe diolstase Ewlewlar

L t o)
weighf BoRlcRGE RRpIs BHERIRSIAR, TROLR of s FLRHENR] Lo Rlalco
generulilymicfe&@dsdb@]yﬁéness of theqmlmﬁobmn’beoause oftheraideedey dending
heir ﬂl al k t'lt]\ , .such as acrol ein djnet *}Z' :

betwe&l% J&Fent& %}n%%% ce8 Gét %%?quo‘ﬁ’ TRAQT A Nty 4)%& blé depending on
the oth&QWBIs uddie bi s(diol) of fornula VI where Ris a bond

is erythritol. The bis(diol) of forrmula VI where Ris

- (TBeiRyeparation of diqcmbqaamee@eta;s afltke typedlef foomulaflllzand formula IV is

disclo\%fci/\k Wdﬂ&rﬁlrt]e ! tgﬁgg ﬁt nt's &o&eﬁ?{'%zg% %;5328{3311%}}5“ g‘ 8&(? 921 "I5d will be

knowh €3 & Prs6le STy irRSeskiN e théiagte A 8piday meiHadris fRIJAAEEhsKIIVGT a
inthe art, to give the bis d|oI) The bi s(diol) of

bis(diphokiermula Vi(hemenRerghritoigp foymola W) c- may be
reaction of an w-hydr - -oI ef i

such as al al cohol, wth an w hal oa

such as epi\chl or ohydri n, toformanvv- e ﬁ.ﬁlefln
| e interrupted by an ok§yen atomOﬁJch
as 2- allyloxynethyl oxirane, which is then oxidized
with an o><(|h\;;| zing reagent such as osm um (VI

t et r oxi de/ hydr ogen peroxi de, or by other txgds known

with tlwl’(b dqlﬁﬁza&ihts, ofta02 ﬁdtlﬁ&rbcﬁb&ldﬁh?dﬁﬂlﬁlk}/l acth, slicha§ 2 Mrorhbfetaldehyde
HO-R 3-0H, and HO-R4- OH

dlethbd raéetfsls éﬁhwé ba@&hv@phﬁog@aﬁem trogixe thealiketene acrial-af e

cont G SISP RO IATEL  ERb H00a. 0 o

Chemc Soare80;i1247-y2 3 @iob &) hed ddiydrahattigendtionhig described in Beyerstedt et al.,
J. Am. Chem. Soc., 58, 529-553 (1936).
The diketene acetals may also be prepared by the isomerization of divinyl acetals.

Thus, for example, 3,9-di(ethylidene)-2,4,8,10-tetraoxaspiro[ 5.5 ]undecane (DETOSU) may

be prepared by the isomerization of 3,9-divinyl-2,4,8,10-tetraoxaspiro[5.5]Jundecane, using
n-butyllithium in ethylenediamine. The isomerization of the double bond is described in
Corey et al., J. Org. Chem., 38, 3224 (1973). The divinyl acetals may be prepared by the

condensation of the bis(diol) of formula V or formula VI with two equivalents of a vinylic
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formula HO- R1-CH that conprises a polyester noiety my
be prepared by reacting a diol of the fornmula HO-R
W®20kl0sd1té bet ween 0.5 and 10 nol ar equi val ent BCDUSA05/035117
cyclic diester of an a-hydndxy acid, such as |actide
or glycolide, and allow ng the reaction to proceed at
200 0

aldehiey N e LRt Elae o SR S Mkt s S Perprsin
dlmethg@eéﬂan And Slidhedondertatioterthstichy afe well #howd.hyl acet anmi de,

di et hyl sul f oxi de, _di met hyl f ormam de, ~acetonitrile,

pylihe blﬁ(‘%!eh of forgyyla K whetelt B bondds raitiitph ikl bigdiedyof formula
I
VIR 696 05 MR B8l e 4D .
butadiths ot S Gmbxadleﬂrde Mlmranmmuzmgjeaglé‘ml spoke s SarhinmPetryxide/hydrogen
peroxg%p?row (?tE?remé(?xggqalgrio%&?iﬂ %ggﬁ?,ztﬂ % tége(ﬁlg@ nlgf ’?ge]bis(diol) of formula
A% W&P@RQP[(C‘?L)?, d '(@Hz)cgn %e 9&:&5}23% g&QBé‘%@a@tl&mﬁan OHydroxy-a-olefin,

i ncl ude diols where am de

such & a@@t\m@@k with ai cbel)aloamcxh)man@usteh)as elalnhllowlmam Morm an w-

eponsi R g B3R e By o SR 885 % gt o

allylohylﬁetth Eﬂlrﬁlﬁhﬁ hidhyid lﬂ‘ﬂﬁl&fxbddhed whRas bridiAin@reagdndis @t as@smium
br anched chain al k of 2 to 22 carbon atons,

tetroxidefsidregenperoxids, o xaﬁlﬁbme@péﬁknovah@ the A, teghesctha bis(diol)-
t d 3
q"hé dﬁﬁ% Pﬂﬂﬁ;% it B%mt}l'hﬁd'k r(ﬁg 709¢ 51—? %@h@i{" -OH are

especi a gen or nmor € especi
prepateddicogrding tSamathads knewerin e avte ankd ad desafibddh forfegampleain US Patents

Nos. P?ég? éll_(tqgldn{}%%%g%e 75}.%;{[}% pfthe Sh)[lsh%ﬂe gmn&‘grcially available. The diol of the

formulHOVRROH {har boteey ﬁ;pB elt@b’l'h@ Inlayy b€ pEipaf8dds, reéotﬂag a diol of
"-nmeth Ienedl hen ene) bi s-[ 3- (2= hydroxyethy ) ur ea]

the formpja -m @KIZVltlhngngcqy@ﬁ tapdl 11 @ xantarckguivalents of a cyclic diester of an

a—hy%%/(ag:ﬁfﬁ &%ﬁl{ggﬂg&ﬁ% %{Y&%H@%%ﬂ? 8g§»¥mg%é’ reaction to proceed at 100 -

200 °@ f6boaix)2 hotrd & abpt MXNEUrePKIthEnshyiaetidul eolvan abd sdt Zequired
hydr oxyet hyl ) et hyl enedi car bamate. These diols are

for thigeagiop.oreic aelyenthsuchns diraethxlppatpraidesdimethyhaylfxide,

L T

used. CFhedremar&icarad diols,Sn @articnlae gerdumlfonhd forinularO GI@Hb;! generally

dislogei i 5t G Pab gt oS R aRtaie e IAAD RORAFR. by reacting

an apl\ﬁ‘of)ﬁaté %Ivﬁﬁ)qré't}@r %ﬁl%eexcgs’sl%lﬂtaﬂ ?}h@ﬁﬁé}@ @iol. Diols of the formula HO-
-val erol actone, or e- capr ol act'one Repr esentative

R* OHllmlede(ﬁlolsh‘éler@RnulPaCQ@IK BHEIMIdRHBICONGICOR mmoere n

RNRACONR R Grfi ihd RERISKR R ufetetel offef (RAR N ol @ngently an

aliphai¢Carofatiéld? @rsh &/ HphhiiestfHFHTek Brasibledd ARiretydydRArRS/, especially a
carbonate. Bis-amde diols of the fornul a

straighicor Aragqbesl chanopjiqyl Sﬂ}q % erhanepemaespiriallye? toglihgarkan aspms, and
more gsp%l:i%flgg ?ngb%ﬂ 'tag\% ﬁggéu : ﬁdrﬁger{&rd‘.% aﬁwf hesﬁec‘mgllﬂlenydrogen or
methyhyxdbm)qspwnall}dlydﬁigmr Sortehoptssentative djxds af the forafula HO-R*-OH
include N, N “bis-(2-hydroxyethyl)terephthalamide, N,N “bis-(2-hydroxyethyl)pyromellitic
diimide, 1,1"-methylenedi(p-phenylene)bis-[3-(2-hydroxyethyl)urea], N,N “bis-(2-
hydroxyethyl)oxamide, 1,3-bis(2-hydroxyethyl)urea, 3-hydroxy-
N-(2-hydroxyethyl)propionamide, 4-hydroxy-N-(3-hydroxypropyl)butyramide, and bis(2-
hydroxyethyl)ethylenedicarbamate. These diols are known to the art in reported syntheses

and may are commercially available. Representative diols of the formula
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the diols of the formula HO-R 4-0H are known in the
art. Once made, the diol of the fornmula HO-R1 H and
wo bwodsTahd s) of the formul ae HOR2- OH, HO R3OHPCHEHNS2005/035117
HO-R 4-0H in the desired pnéportions are mxed with
t he di ketene acetal of fornmula Ill or fornula IV, in a

N e T
are midyethe 9éactioh 65 2-amitbethabol, 3ranginspriop &y &4-a@inobatandl, 5-

anbi ent tenperature. The condensatl on reacti on between
amingpgatagoly gt @ﬂ@ll%f&’@t‘%HO ¥t G-propiplagtens, ¥-bubrelagtiane Grvalgiglagtone, or

[

e-cap RRRE e Ry i BP0 B B0 G- XSO A g3 08 wheren
and naare eaet Mtdgamwf 2tto 6tdn©mads iy tHeadadtiontoti ¢heasatrie antidoalédHols just

a be readil nt. frgqmthe structures of the
ment‘P’é Vi excli F%’é‘?{%g %élff"lma‘ﬁ?e sol'vents are aprotic

sol vents, such as di nethyl aget am de, di net hyl

sul foxi de, di nethylformam d, acetonitrile, acetone,

ethyl acetate, pyrroli done) r ahydr of uran, and

met hyl butyl ether, and they|iKe. Catalysts are not
required for this reacti ofCHalt when used, suitable

suh R B A LUK el SR £

are preparédbPfiedact{dAro#A didcid, lop@6nall§.in Ia@tﬁmed fotrfidueh la§lehe
etherate, boron trifluoride efherate, stannic

diacylgitypdie.ovithiBvo eqwieaienss of shydtgemamined ther methedy efinreparation of
0 r [ pent af | uori de,
the dlB gozﬂtoku%ﬁg%@% &ig%ﬁgﬁ%ﬁ%o tn(;cﬁ?%é di et hyl zinc, and
mOﬂca heslef the dexd by theformBa Hﬂ-&d Qiataad yrtdiol(s) W meetbrmulae HO-

ph horic acid ss| i.nked pol.ystyrene su]fani
R-OB RSO pd Q" %39%  the Jegiress BEPRATEONS 456 Bbed Withyhe diketene
acetaltéfmaﬁﬁha ATBH Wrnfiia ﬁﬂtlﬁlEIXﬁ%htH'Sl@g than 8 ((Htg 0. 521% (py 1? ratio of total
wei ght relative to the et’ene acet al
numbkrefgeoleanbdiketene aactadltcsmtdjeluuﬂ)emf wokeh oﬁdloﬂs D%%ltable solvent at
.about 2.0% relative,t et ene
ambie3p fnerisore, Pheieon e B Biauion bebrsen Tk Fishe freli apd tegtiols is

carrie@louPWRTr Eéhdi@&{s wiileh 6RMHeSHYea i FoPdk Pl RVSPAERE NOB. 4,304,767,
under vacuum The concentrated m xture may be further

4,549dM D erndun e, 545 audi prcay clblnosinato dhesg skileg an Hiewrte amthwill also be
readllgﬁégag'lgrg}?oqﬁ e s%mt@es\?éﬁﬁ {éﬁctgﬁ %ﬂ%@ a}% .E %tlé %nve%s are aprotic

etene ace osen
solveﬁt's,réublaas dla&mhylmtmddidlmemyl slbfdmdendﬁﬁeeh)pfommir& adetenitrile,

“chain stopper"” (a reag at t tes
acetonss eyt pAriStRYFTOliHeRG tqtra}eﬁwifpﬁtsm andpetipulyLsibgrnand the lke.
Catal?sttsoﬁe %B?reaﬁﬁecf:ﬁ)r s Aok REL bR Wﬁ&pﬁé‘eﬂaédlﬁéblgcga%gts are jodine in

al kanol's. 'The chain stopper i1s preferably present In
pyndinegritodduenc@dfonnd 4éidyssskcylwracidy é,emd@tctsr(eucélcmtbatqn tfikkloride, boron

ritudiled b STy SRt R o A e B S Sy

phosp‘hbﬁﬁl@ oﬂ?@ﬂ@ﬁ&d zi¥% chivgide %Eﬁ%us%enbﬁﬁldﬂidg iR nF§RhAKSoride,

y diols, and are therefore especially suitable
stann¢1t§roctqﬂes siamn@rphlqmie dipthykziag, pnd mistures thereof); and Brensted catalysts

(such as polyphosphoric acid, crosslinked polystyrene sulfonic acid, acidic silica gel, and

mixtures thereof). A typical amount of catalyst used is about 0.2% by weight relative to the
diketene acetal. Smaller or larger amounts can also be used, such as 0.005% to about 2.0%
by weight relative to the diketene acetal. Once the reaction is complete, the reaction mixture
is allowed to cool and concentrated by rotoevaporation under vacuum. The concentrated

mixture may be further dried under vacuum at an elevated temperature.
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The excipients suitable for the present invention are
phar maceutical ly acceptabl e and

w@oiog/ostioest er - conpati bl e materials. They ar epdT/ysaods/035117
at roomtenperature, and an® readily mscible with the
pol yort hoesters. Suitable excipients include

p I [ Lve ' a .

4B 082 T ML Y i e
choseﬂ@ﬂic%l(s@higclj(érenﬁillgl rwnlzibl)l cl‘mﬁﬁlens; b}lﬁh-’[ﬁé iﬁykeﬁlelé bes ﬁchain stgpper” (a

{ t 55
O RN TN A
I : e ) ' | 3

ol M0 €15, IS SRR R SEH g, -2
mol¥%gbasedbn the-dikdtynpr awptal. eTee grilyartiioestersr thypypreparedihgredbw molecular

. ,mono: qr diesiers of. - 9 al,iphatic carbaxylic acid
weiglf Wigh glqy i Bolspuisr v pieht fiRersiof iR dRos PRI W fesbion ofthe
diketéﬁecaeaawvaﬁﬁom? dfH1€ 3Rd afefher@RNO espebliatly Sliitdbld fod kNS RiveREsh.

of a C2-1 9 aliphatic carboxylic acid or a m xture of
The Bxgipiendci ds, such as gl yceryl caprylate, glyceryl
caprate, . cervl ~capryl Lcapr.at e Lyceryl
c 3B S pisPieans AR dieBieR ORGP frs PRy acocptable and
polyogthbextet! cahipdtibeiniabiyAls. oThuyf dé Yiuidl a€ edvdh fen@ieehtidegind 428 rehdily
. .alkyl ethers and C2-1 9 aliphatic carboxylic acid
mwc‘B@t"@Fbst;he_é’ﬁb’oﬁIl@mati ble oils such as sunflower oil,
SRR PApRAE AR pl o Rl oD hof JOHPARRERRVAE 2 moteculr
weiglt ofibetmeea R0 ami/é,IODQ,tsIud) af molyEesteigrleazlydol)anvdl- dr idchikyl ethers,

prete i e e B e s C SR £ ondmethy
ether Qgﬁtﬁﬂiﬂ@ﬂﬁggh_@ BlycalEbpdi € MR o $id1é@%ar wWeight of DENWREK 400 and
NJ). The livery Vehi'cle The delivery vehicle

4,000s00ipad pdy(cthyprie\atyaohsepobiprenydengiglyoedi propiitens glyset mano- or di-
fr th leschi | R, precedin ections. The
esers 53t PSR e top e fo P PP RO AR meckG arapdsne evvol
dicaphylatt bedidepraree monu g di-r &risgiyceraésyof 804, aKpiatic&arboR¢lic acid or a
. concentration of the excipient in the vehicle nmay be
mixturq0f High paidgsuph asi glyomyl Gprilee ggtycerphc@pta gixperyl gappylate/caprate,
i . R nn . :
evoef A ECRERL ke S ARIPI AL ol s LRIy
alcohpls layd thelmo@s4 alkylatierearcd Q. @ atiphatictdartoxglipadid astesnand t

NN AT N —

vegetiBlY ol¢ used in the delivery vehicle.The delivery
vehicle is prepared by m xing or_bl endi ng together the
pMess of fsesmeterialsdre pranmgisiabiyeveilabigydongxemple, drom Aldrich
I 1 ng - er . t hod
Chenlf ERAnY BHREURE, 40D ERE 1P A0 ConSTo fCpmbus, om), LpO
Chenti@kic aPategson, NT}, A8d #46ine tndubtries)| MeNewaiks NIy any

sui tabl e .
The Delivery Vehicle

o

The delivery vehicle comprises a polyorthoester and an excipient selected from those
described in preceding sections.

The concentrations of the polyorthoester and the excipient in the delivery vehicle may
vary. For example, the concentration of the excipient in the vehicle may be in the range of 1-
99% by weight, preferably 5-80% weight, especially 20-60% by weight of the vehicle.

While the singular form is used to describe the polyorthoester and excipient in this
application, it is understood that more than one polyorthoesters and excipients selected from

the groups described above may be used in the delivery vehicle.
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devi ces to achi eve a honbgeneous, flowable and
non-tacky sem -solid blend at room tenperature hi
wa@ewblgniaspect of the invention, the m xi ng OPCT/US2005/035117
bl endi ng can be perforned by any nethods at a
- tenperature of about between 5 to 200 C, nore

orig Sefiy Vel BEbAEERy S ot Moe e e potyprbocster
and tHelexcipidntir Thomitihg osbiehding ganrbé perfined dlyedy etkth@s ab@teadperature

above, to achieve a honogeneous, flowable and tacky or
less thanrabpiicyd, "G &rf- aTPMERPETET &N thsoahseras s sakvents, using any suitable

deviceEd acﬁgl/é thﬁﬁgéﬂ%ﬁy ﬁoﬁ%ble%m‘aﬁ'tﬁdk?f@gmk goﬁchﬁleﬁ%%ﬂ H5m

agent is itse I'qui d or sem -so
tempmmm:l Iw!ahbthbm'spekalaf ter 1y1vmﬂimmclhe miRrinigfoe bbamﬂmgrmmbelpeffenned by

the delivery vehi S for conve
any g Ay ETDebRe o8 6o DEBT SN 2O SC. RBPTEIREHHRY ARyt Between

20 to 99(5 b ShdHbrel g?e BRIt Setvba? Larldo1 (WPIRIdBpéhding on the nature of
oaneneous trlbutlon of the conmponents throughout

the startiag frsterial aeleased, abpoteiabong, thechiayspdiestogenéaus aftywahleland tacky
sar ve such honbgenei ty However, the
or nof R S8t 6N § SFeRFOpdRTRT TG 17§ st r bl
Semi{So#ill Phigndesiitidat Compbzition t he act i ve agent be
sufficiently small (for exanple, 1 -
egg@@angeyaggnt is %elﬁﬁthgyél qrﬁgml-g(hlgi ptégaw be, Iﬁl@(ed with the delivery

vehlcf%qmrﬁl?esélagﬂ gﬁaﬂn%r §m9tdghvé;g %Eﬁfz@ t&?lv@tlﬁwn}{leblendlng of

ready 1n mcr nS|ze ovvdr’ Form
semi- gﬂrabfoahh}ﬁubmsr Suchibldndihg intarried oat 1parmmnieeaumbba‘terdbtmlya

| ess than. 10 and si eved before in
homogEirops AREiAutPR AT L CoRBOREERLRTHBP STk NG A e bl Miging the
compBRIH OIS ofder NBQRYAr§ W@é}ﬁé\}érsﬁch REBE SR YHENEGEr %%HH{;E agent
in order "to avoid air bubbles. In another asp ect

is typicaly prsohdaslst is daswabite thas thecparticle sizegf wp@c@sasagmybebwfﬁcwntly
omte

small (s £ 40T AT bHEREITeE B0 W Tut B50ips sawppion i

smoofturiRedfore] dilledsabeladtivergoit it Higeadlly 2@ mddrohRzeRoividerd REM O is
the active agent can be carried out by passing the
genergléyifirss oiilletl infoding leartlﬂpw@fﬁr@blb dasp then| 1|00<Mm m@}i $levedrhelf¢re mixing

Qus Qr m. i cal
with @ e Bf iy TR R byl i PTLARG A
tempesi@durey Efe)fermeﬂymh& alctn@ady of doF fedl ot aifl biitstiléd. YInling®er aspect of the
er wth the pol yorthgester and the excipient.

proceaSn _%?Ché%ﬁﬁé]cft’lxé‘fg RIRECSS MMAYRe RSRfomebatepm fempgrafire or above
room %ﬁxﬁ%ﬁﬁye »Vﬂ%h& ltl?e" ust %lf (/Q:%ﬁ { §F d%li]r‘éd ef)l(li:th ﬁ&t reﬂﬁéﬁolﬂ%f the
m Xe e

t oget In any s |tab e or to o tain t
size of thechacticlesofahe adiveagogean b saaed oui byhpashiag diesssenaebolid mixture

througl‘g%.b%ip’tl 1 bﬁltrqlllr%fc’ g:hl]-g)rﬁfglhe{t \Eﬁ'ioa eglgltgeoég FE@ f‘lg@&%} élg]ar}rlggeutlcal
composition.

The active agent may be mixed with the delivery vehicle already formed or directly
mixed together with the polyorthoester and the excipient. In another aspect of the invention,
the active agent, delivery vehicle, polyorthoester and excipient may be mixed together in any
suitable order to obtain the product which is homogeneous and with the desired
characteristics.

The active agent is present in the composition in an amount which is effective to
provide a desired biological or therapeutic effect. Because of the sustained release nature of
the compositions, the active agent usually is present in an amount which is greater than the

conventional single dose. The concentration of the active agent in the semi-solid
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provi de a desired biological or therapeutic effect.
Because of the sustained rel ease nature of the

W@ eupo3ilté ons, the active agent usually is preBenUSions/035117
an amount which is greater 1Than the conventi ona
singl e dose. The concentration of the active agent in

t Sipt iggn ya
po]yohﬁ@esgpg ¢ aﬁ%xh?x?&lﬂ%%ﬂ(?&% \g%le V\?{gé r’ ((e)?ler AN /%!bgefé}ggl% 0.3 -
60 witkh, Bipremoeferabtyed.& - 4D iwt.%0, shich aglD - 30 W%, shaséd @rsthe compOsition as a

% based on.the 0S n, as.a whol endi ng
whole) fepgnie o g vagiety afdbgiots: %%% therel¢qse P@ﬁi%%-@‘gg cepption, the
theraﬁetmteh@ GREPASAdsk OF thel d3Gve Ren® %attmec@és r¥d gmqtﬂ tﬂftn%@ $Eriod
he active agent, and the desired | engt
durmg wﬂmhpht: agdre agcntngre\msedq Itnhme aspecy ef thg émventien, tld emsentration of
ne. aspect o e.i nyention cangentration of.
the acfiyg 36K P BE Remhrold PRt ER e Bl Tishi) R PRBLLLar 12 we.s
more PRITEASly beBech abb@tBaRk Bbout 1 - 5 wt.% nore
preferablé bet ween about 2 -3 wt.% The concentration

ofThe isengsairgisnn ofdhe pelyorkgestss may bedg- 98 whe, preéarablytsi40 wt.%, of
9 t t

the cogx%p%gﬁ@e)’(%e ?({tglnt{&ﬁc&l?}%agﬁ Bth\%éxi;}}te%} }es]?ler a%]%) Sfbtf%rgﬁl&%” 60
wt.%,whox%préfelrablypr(la-f 0 abhhy oﬂ.ﬂle-coﬁ@)owho% of the

conpositiqgn. It is also unders at while n

itqla' eamgfefﬁtﬁeas thak Q’%Hﬁéehteﬂt}‘é?qt Fihee BruticAlbpceptable inert

agent@ﬂﬁ:ﬂtﬁ cSl8fillg aSerft® Oﬁr@&r@ﬁﬁ'@i tha$ 'afiso %‘ﬁ&frﬁtﬁﬁte& Srito TR

al so be incorporated into the conposition.
conmg%honsolld pharnaceutlcal conp03|t|on of the present

ention
o HE prp ki PhafRace el Shmmesiiba b6t Brth {ustBPp b Y jprovea
textur@ @FHictS18 nofl-tiik§aia ERWabkalIn GACRESIsh@Bf Be ihtetiBh B Bémi-solid
i nvention has an i nproved texture which is tacky and
pharmgcewica] enmppsisiiond thesprgsang rention has apndmproved dexpure vdtie is tacky

y it . .

o a8 AR e P A0 1 Bl HIREIRRSLL ARl HOIGD 1

composmmom whioh tHelwehglosition ¢asticke when Vightl tduclieda PfHe cdéhiosition
[mucous e.in the manner of . a

he skin or n
there{pgs-i7d ceﬂveten@wéamgﬁ SKipPE IUCA Iyemfa@nmtbmwswf a
convenfioff Qﬁdrleéfn oY %éln PAERLR the MRl ARNGs <4 ﬂ%atbi@& 1h_]{e?table,

can readi | di spensed froma conven |on
meanmgehatiitr@nmdﬂylhq@h\meﬁmd fraop a@ahvemnomp Wabeadfithe kind well known for

. _farmul t|on need| e or from

topical 3 PRBETR, oo S 6T B pEeiRPso YRR o B8t g it a 16
gaugeldi-sahllgsnt@eale, (s@dhchsi 16} BCiRde)s HAC i i@t Mtaneously, intradermally or

intradermal Ly or intramuscularly. The fornulation may
intranpyscelarly| Ehe fpsmylption mayihe apeliedusing vaigusimethogds kapwn in the art,
: i i by - be. di :
o b B SRSl POSERAEE iSRGty o e
skin omauwehndAf t er t opi cal appllcatlon adninistration by

i njection, or.any other. rout
Aﬂer topical apphcatqgn admlmstratloneby injection, or any other routes of

administration, including surface or subcutaneous application to open wounds, the active
agent is released from the composition in a sustained and controlled manner. The rate of
release may be regulated or controlled in a variety of ways to accommodate the desired
therapeutic effect. The rate may be increased or decreased by altering the mole percentage of
the a-hydroxy acid containing units in the polyorthoester, or by selecting a particular
excipient, or by altering the amount of the selected excipient, or the combination thereof.

The compositions are also stable. The release rates of the active agent are not affected

by irradiation for sterilization.
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adm ni stration, including surface or subcutaneous
application to open wounds, the active agent is
WO edoeasads f rom t he conposition in a sustai ned BOmMUS2005/035117
controlled manner. The ratds8of rel ease may be
regul ated or controlled in a variety of ways to
. @%HR 4 - S therapeutic effect. The rate
Pamcﬁga;f/ e fgglglrgg%%:ddtﬂg?t%g%reased by altering the nole
p Bxemplatg eorppositivhsaf khislinvegtiag and teitiaed)ingudeni ts in
t he pol yorthqester, .ar % fel e&t i.ng a, particular . i
exb pi &Ampogtionsconfainipg ligat anesthpticss prtismallydn eombipgtion with
lucoE Rk &Dids s@h 4 BiRhgOAL] QRtidde! S i
gucoconpos?t{dgrﬁs arsgh%g%go Stabl e, The }f)giﬁ%cgse Pg’tpégdné e
prednasotdnecheatpamdthaoee, hetanetifasanes dubigolide, Adbeinolone hcetonide,
sterili.zation. Parti cul Conpositions and their Uses .
fluocigqBHiei HApeioBMaBanE e T5poRHILoh (e SYEPEHHons Rro HE Al stes, and
the 1ikéS €6tthd poldHaed rdlib o£RERGsI b ofBt@hEvBB1dcRER. This use is
~anesthetics, optionally in conbination with
discugged fusthsr belewst er oi ds such as dexanet hasone, corti sone,
DU ocSphaEe BoPaRbERREs: AP ARRIRE s, such s those e
above undet  Aavenegents! fonidegositidnincdyninge 8eby injéolion inio ihanérs or -
i.ncl.udi ng deposition of the conpgsitions into surgi

gi cal
operalye gies fiprywhitd a thmer hastheep ghlapsdefos heaer ¢aptrober Eratentgnd/or the
supprdidh df're o%}?{)ﬁg? ﬁ.gg?}g\{;vdiﬁ (&lxcﬁfél(ﬁﬁ%rczﬁé Zftét 2blation of the tumor;

di scusse 2) conpositions contalning
cdhcer compoutibey apuning pegestbgensssich as flutdpgestend,i st ed

above under "Active Agents", for. depositi syringe
medr G BRI DR IS ResA SO R e TR ey anEffe Be s
synchMﬂi@Jﬂioﬁo&UGiﬁfacBﬁt%:@een abl at epl, for tunor control or

treatnment and/or the suppression of regrowth of the

t (hor fCp@pPsibensheatainipgentigetabalites sush ag Huaroursil@nd thedike, as
[ LL .cantak.hnin S h
R T e e e
as comnbregtati,| forthe treamiadit bf macwlmedegandtatiditard fétinalfa@giog&iesisSand other

synchroni zati on_or contraceE{?l on; (4) conpositions
compeiHens fRr Hg canroiad rslsass fephdiplmicsugs tadhaotifeaci | and

t i : e ' j Canli
10 IR AL LGOS O P o,
LHRH enfagergstatand,thé bke, ftrehe camtalied tdebyerpaf these polypeptides, avoiding

degeneration and retinal. angi ogenesis; and ot her
the nec?gg‘ﬂfo‘gﬂ?'i%ﬁﬂ’ef grreq‘t“ﬂ‘i I ol | ed rel ease of ophthalnic
diggs tcempb&ti®sontaiing ARRAHdnRRSrCARhBIsUENSSs the NSAIDs, e.g.
_ t herapeutic 80| gpe tides (protei nz% , .such as insulin,
ibuprefeRRtnapraxap.drvst Sor aR-2 frdibifaes, and dhe likee ot glueeasrticagteroids, for
intra-%ﬁk{n\éﬁ@pli%%&nh&%ﬁj RRiyPeptides, avoiding the need for

arly ot her frequerit injection;

) compositions containing antibiotics, for the prevention or treatment of
infection, especially for deposition into surgical sites to suppress post-operative infection, or
into or on wounds, for the suppression of infection (e.g. from foreign bodies in the wound);

(8) compositions containing morphogenic proteins such as bone morphogenic
protein;

)] compositions containing DNA or other polynucleotides, such as antisense
oligonucleotides;

(10)  compositions containing antiemetic agents;

(11) compositions containing antigens in vaccines; and
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(6) conmpositions containing anti-inflammtory agents
such as the NSADDs, e.g. ibuprofen, naproxen, COX-1 or
w@Eeea3iindhi bi tors, and the |ike, or PCT/US2005/035117
gl ucocoi ticosteroids, for itra-articular application
or i njection; (7) compositions containing antibiotics,
th f .
2{23 %H%yg%‘ EQM dp%ﬂg)q{ I on&?rﬁlga{t?glrogf:t@éﬁ)ﬂﬂogggf tthg above active
agentsfqmpomsﬁreno&lérappamadppheatmmﬁ ection, or into or on
for the suppression of |nfect|on(eg from
Deh"?’@l"é RtrgHed- ’é’éeqsﬁAﬂ’E‘ %&7“ tS(8) conpositions
Caipk %&J&bﬁgn@ftﬁﬁ TSR Fel O ARtHDHTHr M8 tR@MARnt or prevention of
nor phogeni ¢ protein; (9) conpositions contal ni ng DNA
emesioin @ pateant phichmoniprises aihlsinisming aas5-dlilsiaptagenist, wherein the 5-HT;
ol.i onucle tides i_ons .cont ai ni,n
antag RIS s L SRt pelor SRS SRRl Hyother
pham%gpog@gpageﬁtsvacm nes; and(12) composi tions conpri sing
a conbi nation of two or nore of the above active
ade atigrties pspesheflithe eresenthwreapentthere approvisad ia phermaceutical
compg)s%{elé)ne ﬁotr¥h A 6eea%ﬁnﬁt o?ipaeﬁéﬁ{lc% g?%ﬁegﬁ‘éon%&ﬂ&aﬂﬁg %Jﬁago st, together
with dt&st sierphafhaqeutvalytdcosptatile eareist 6r éxdipierpat i ent vvh| ch
conpri ses admini stering an 5-HT3 antagoni st, '
t K usedfrereipthedemn semesshitglude pansea Ay ompiting Eh%HTs antagonists
the YEMPERY PRRA] fS%'o?tl?eSﬁ'Q&'n?fn‘%g i dte BERHcial in the th f
in eré har rraclz g{i}l é)a agents. In a fun\ﬁ}w easpecctla g% eh Srapy o
acute,pdewm or ammtomemetstsemeludmgmmnsmiaduwdﬂ»lya:hmnoélmapyadadlatlon,

osi.tion .he treat nent r ion o nes.
toxing, SHRCGH et Ral hectioss, blEATE T vesPhut RSSk eomofif iekness,
vertlg@ N@iz AIAEdsERE Mdrliére!s| diseB &) Ak ah Smipadine, %hd Qhrifiohk P Rifacranial

used herein, the term"enesi s i ncl ude nausea and

pressuremThf: > amagoniseofane iybaiinstestipmarernd pasienlas benedit in the therapy of

emes% (ﬁl?l&g?%Fadlﬁlo? d/to%I B? R&S(?tﬁg 8%{%? Q%m? atcxﬁ%% the treatment of

cancef v iradi@iiniokness ahd in the oieatdiengoiepr}spreraﬁ@&Mdeakand vomiting.
chenot herapy,. radiatjon, toxins, viral or bacterial
The Hlyraptagpis it hectgrareljd injeedabile, farmy of the pvartian qre bgpeticial in the

thera c‘jf‘ e?rﬂes? ifdned %PI aﬁﬁﬁé Hric gd )gi@gac'%eﬁ&qn@‘ﬁ@ihg koS routinely used

i sease surgery rain I atl ons
in caricet ¢lmm0aheiraiy, pn@smememdiﬂml Hfl’cﬁhamlmgnmoédgica‘l agas, ifor example,

o SRR Sl G B LR i AL P
cyclid RicldasphaspHbdicsitrat@DES @ﬁlﬂ@l’férs Qfuck B8RS 14203! CT-2450 and

radi ati on sickness; and in the treat ment of
rolipryigst - oper ati ve nausea and voniting.

Particular examples of chemotherapeutic agents are described, for example, by D. J.
Stewart in Nausea and Vomiting: Recent Research and Clinical Advances, ed. J. Kucharczyk
et al., CRC Press Inc., Boca Raton, Fla., USA, 1991, pages 177-203, see page 188. Examples
of commonly used chemotherapeutic agents include cisplatin, dacarbazine (DTIC),
dactinomycin, mechlorethamine (nitrogen mustard), streptozocin, cyclophosphamide,
carmustine (BCNU), lomustine (CCNU), doxorubicin (adriamycin), daunorubicin,
procarbazine, mitomycin, cytarabine, etoposide, methotrexate, S-fluorouracil, vinblastine,
vincristine, bleomycin and chlorambucil (see R. J. Gralle et al. in Cancer Treatment Reports,
1984, 68, 163-172).

Many of the antiemetic agents are conventionally used in the form of their acid

addition salts, as this provides solubility in aqueous injection media. However, because the
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The HT3 antagonists in the sem-solid injectable form

of the invention are beneficial in the therapy of
weomwsihsliicduced by anti neopl astic (cytotoxic) BOEOS®05/035117

i ncludi ng those routinely @8ed in cancer chenot herapy,

and enesis. i nduced by ot her pharmacol ogi cal agents,

f or e - t ni st uch _as .
el B APy AR IGE R0 BIBURO By
resultfibl elopetapitedgpnaiibo of thetpelyvsthoésRidE4nd rapid Ridaes 6f the ditlemetic

as. RS14203, CT-2450 and rolipram Particul ar exanples
agentgf isgaRBIHK dpHpbIR P use ierrntieetc ageat i the free pase femanyl e,

. ] ' y iitd .. . ..
Alteriitiv By, the anfPh A ) B DUAGTY B9 o XA rBEr GG H acid addition
salt p@kent ({dd@idPr efssmallnpantitBasod tiRadoddadditien saltuBdy prb9 ik, enhanced

pag s.177-203, see page 188. Exanples of comonly used
releasg ibSGSIRr apeuti ¢ agent's include cisplatin, dacarbazine

( BhE S-SR inteM e Brm BB EA hﬂie@ﬁéﬂﬁ@ﬁ@ﬁ dffthd RS8R invention is

mustard), streptozocin, cyclophospham de, carnustine
prepateddiyuncorporating theen{iGaril agetbinge theidelivery aghickenip@ manner as
a rubigin rQcar bazi,ne, ..nmt ci cytarabin
descrfgB BN PR e RFRoR BF R hnb O KSR meS Yo B BBpyeg 1 - 80
wt. % Wrefefibsy from, abblemPY 60 vt3o el ppéfarmdluctdbm (abeeat 035 - 40 wt.%, most

Galle et al. in Cancer Treatnent Reports, 1984, 68, .
preferfgbf_ty_o;g)abo%nyS Wi %, & exampleralboud 2&6 % 5}1@ semi-solid composition
is theft ﬁp&? fHtd 9@?}%&%&3 wieed .15-@5%3'3%«; géeme(,) bnd Hl?é.c'iedqﬁ{odsil%g tHat h&AR been

salts, as I'S provides sorubi ity 1 n” aqueous
determimeé td bomostedTeative-0Tlevsemi-sbkd injeaatlé epmpesitimreofithe plresent

vl SRR o L S P S SR Famiemer

agentflegr adation of the polyorthoesters and rapid rel ease
of the antienmetic agent, it is generally desirable to
usaitable clisses efentiencligagents amplayed irethelpagsentfipyention include, for

te ively..the,antienetic may.be used wth only a .
examles 5 TFF b pis L5 8 hb GBS b BE o bR Rinbo dnine
antaggiistbuth asimefochoppdnhidg bRAAéhpéretonef arl Aitichslinérgie didrt @ich as

salt nm rovi de enhanced rel ease if desired). The
scopodapine soP A Anicesptenagenisbsueh @ baglofgar ekt recenige Aptaggnist as

E i ' WS d.by q r [ .
describB BF E86GHIe il (FO/o7A071 0. RBRBACaPind B BRY G
described deWd DYé@24thove. The concentrati on of the

ant i ic agent may, vary fromabout Q.1 - 80 wt , 9

o e ST §nth ot Fatloy e 3 the BEsa Toyention are tgrBe gy the
treatnicn® BT &%Q&en@oﬁ of efiBsiMn c%njdﬂéﬁt)n RABTRE 84! of ottie? Tha&Rstlc %ents

- 5wm.% for exanple, about 2 -3 w.% The sem -sol

knowgenthgsitti on is then filled into a syringe with a 16-25

3005 P BB, B OB P B P e
conjuhétjcRoidiptie peevepoial étion i0¢ludd) €oraxampd, alpha-2 adrenoreceptor agonists
including for example, clonidine, apraclonidine, para-aminoclonidine, brimonidine,
naphazoline, oxymetazoline, tetrahydrozoline, tramazoline, detomidine, medetomidine,
dexmedetomidine, B-HT 920, B-HIT 933, xylazine, rilmenidine, guanabenz, guanfacine,
labetalol, phenylephrine, mephentermine, metaraminol, methoxamine and xylazine.

As noted, the compounds or agents employed in the present invention are also useful
for the treatment of or prevention of emesis in conjunction with another antiemetic agents
known in the art, such as a 5-HT; antagonist, a dopamine antagonist, an anticholinergic agent,
a GABAg receptor agonist, an NK, receptor antagonist, and a GABA o, and/or o receptor

agonist.
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i nvention can be used for controlled delivery of both
slightly sol ubl e and sol ubl e anti enetic agents.
woiobaklies cl asses of antienetic agents enpl oyerCT/mS100&8035117
present invention include, 2ior exanple, a 5-HT3
antagonist such as ondansetron, granisetron or
tr 1 QN
B S Br HRRTOE AS ARRA: BHRER gl et or s

combiR€6h, mache @sed Sdependenily @i the 6B Bsdle@ralalwbr MPaidies bf the agent
such as bacl ofen; an NK1 rece tor goni st _as

and thesalt of Hhepgento Suizblgphatmacguty Q?P‘ZRP > salfs of theggmpaunds of use
LaT

in R e RRSRURL: BRPIRERBIASARGH HES, o ACR TR by

mixiﬁgmhttionmf aheecoa’nmndl swthid solaiontdfe nhlaﬁaaqeetmtallyfacoeptable non-

: nesi s, Ln.con ction with the. of.
toxic i het g Bt e 25 S ol SEAHE A defnplele i sgocinic acid,

aceticPRid, IcRHE 86id AAREEE aci@ WaltdRlEacsd, R8HhoAt a6 hﬁﬂfunc acid and the like.
antlenetlc agents of use in conjunction with the

Salts pf asivaigroups enam alge dompiriseéhe cﬁ@teream mnneomlan phlés i2 which the amino
adr norece i St,s for

di
nicog PR FHEELAPF P BRERInalk L 4 o B Ao the compound

carrieBah mﬂicdgrﬁ@ foreqxampld 4 Mbomwﬁeidagﬁﬁp Migs present invention also
tetrahydrozol i ne, tramazoline, detom.dine,

conteppplptessiaitaithseeof, d%%fﬁﬁ'ébt RA-9KkisePhapnagrutically agceptablosajts thereof,

£ﬁﬁ? guanf aci ne,
such ?%QQ‘F‘%T‘ }gdt%weny %ﬂ%{ﬁ%ﬁﬁ?ﬁ{éﬁ%r m ne, metaram nol,
mét Wwidkiamappeecaatetl bhyt whemesingds combmdt,lon biethe prqsmmm\sennon the 5- -
agen e n .t he resent t|on gre al
HT: {HEPURtSrBN A9 e B ETREHE 67 Bill b SUBINTORE 52 BHE togpher in
the se?rﬁf!;bliﬂ o é&ﬁ’blt\!\’f&rﬁl mﬁé hventidH. | 1898k 'a§pe%9@ﬂh§ iRAMEY, it
he art, such as a 5-HT3 antagoni st, a dopamn ne

compam@gmyl byt in thgrsaaret pl@nuacrquep@}l)tacagﬁmle carign@il therefore
amnl e tar 1 oqii an NK1 receptor antagonist, and a
HXAG™ qr'er" 3 receptor agonist.In another aspect

ofWhéiﬁadnﬂmmmcDm cohibénatioh] €t hsa sigglepsodust i the Bghiesolid
ent or as a conbination, nay be used independently

inj ecta e fo7En PTASFERATats PhaTRacsHticeh Prapesitiansktha Seid Tpantegpaists and the
other é}ﬁetﬁzr}ﬂe é(;h?lr @L).tte 0 fbe %)p%reﬁtgg a ra%%'v@lﬂ fs consistent with %he

armaceut i ca y acceptable salts of the conpounds o
mamﬂﬁstetlomoﬁthe d@smed effecti dw panttlcnlar ithetatiddyaedightaddhd $-51T; antagonists

s which be fo dpb 1 Xing.a
and e apferaric pRene bt tsracendt O g B 190081 an
espec;hlmgryéa,e&ﬁto(ga{bllyalﬁq@@%qbl e non toxic acid such as

hydrochloric acid, iodic acid, fumaric acid, maleic

adihg pr@@@tdnvﬁrmoaes ﬂlrthat@mctedetcuadnethod for emebipeating the symptoms
faric.a ni 0S Lc acid
stcendsfif oot TR e BP0 sy RRRER U Bl smyapypeonies.
In aco@h@ﬁcé onthrthSpretdne iridati@r tha TSYHaHﬁmﬁJgdﬂi@té;@aUﬁumﬁteMl t6 A patient in
the am no
a quantity sufficient to treat or prevent the symptoms and/or underlying etiology associated

with emesis in the patient.

Delivery of Controlled-release Local Anesthetics

Local anesthetics induce a temporary nerve conduction block and provide pain relief
which lasts from a few minutes to a few hours. They are frequently used to prevent pain in
surgical procedures, dental manipulations or injuries.

The synthetic local anesthetics may be divided into two groups: the slightly soluble

compounds and the soluble compounds. Conventionally, the soluble local anesthetics can be
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nitrogen atomcarries an al kyl, al kenyl, al kynyl or
aral kyl group. Were the conpound carries an acidic
w@emep37iieor exanpl e a carboxylic acid group, tIer/Us2005/035117
present invention also coneznpl ates salts thereof,
preferably non-toxic pharmaceutically acceptable salts
[
apphécﬂ%{)ﬁglfl arﬁijer el?}of'mj’e%nBH eanﬁQﬁéeél{a%gr? ggl?lgtf%elgéﬁtl %g%ﬂfvéﬁg% Luﬁgseﬁcb only for
surface applititivat iThn lesfal aresthetieseomyentipnelly administéred by inj@@ion can also

be i ARC B T T8 407 BHE-o5 Gie MR 15180 thhbeagiy grid esters
(pipetoRhifi6 A& rIchiak Ah@{sobhQind)MEN phRtaminBbéH26icasRESster® {prbéine,
I nvention, the conpounds may be in the sane

tetracpingr brietharmine apropoxiseinpt dhvreptegaingk (3)ameta-amenatfegreic acid esters

(meta%dfé%h%nq{n el %gnagﬁlg%ér J]gﬁuslc}/ eth?m}%% cg g‘dsetst% ﬁ)%rétﬂoxycame) The

single’ pro

non-eSf¥ aré ahilides (@hﬁdﬁs&b nendsesrsh wiicR inchriedupivacaine, lidocaine,
phar maceut i cal I‘I‘FOSItI ons, the 5-HT3 antagonists and

mepl‘f%‘ié‘“&tﬂ)’é’f"c&lﬁ??@‘?@fl OfaiRgdi canent are to be presented in

a Mﬁ{a) &t}{\@ %stﬁ&ib%'a?é @Ji{ve%cfdﬁllﬁr 'ﬁ?%déﬁﬂ?g% Ifb?ﬁ;@&ﬂtﬂéir

eS|re ect. In particular y wel ght
addltloﬁ sl aﬁﬁlltfljﬁoaldbagﬁublhtysnaqdedds énjettivarmexhs.i Eowever, because the

esB3E bl S S B HER 0 bR IR s

result3h @FRE }aphc[‘&'e%?idaﬂﬁn lo§ tHelgoll yRthoBiters ah@ thléRe 8f RIS ahddthetic, it is
anmel iorating the synptons attendant to enesis in a

generplly flesirabledorpsd e rl@:ah@rrﬁsme@c@mu frrg base foma, ferawb ntllyamsmall
prov L3, FEAPHAE el BB OLRRGRo S PRSI g oaicin

salt n‘p@tpr@\ﬁﬂe erﬂmaﬁc@u‘aﬁmmy’dsﬁi‘eﬁ) cient to treat or pr event
ynpt ons, and/ or _underlying etialo associ at ed
Wl”]{}ﬁ S@Jﬁé-g(plgd ingectagle ﬁggploé' ﬁtlocabgtpqsgl)@pg]‘ gﬁle present invention is

prepalf‘ér?]igg Cfglzgr'ﬁgreaﬁﬁ% %Sigca{'}%@gthé%i'aqgﬁ)hﬁé Hé:lﬁlei-yggﬁllcl@ pr OVI 9.1§

rary nerve conduction b
describad aboel. [Fhé chnﬂnatiomsifshé looah anestbeticmayvay ftom abo‘uﬁan 80

WAL Fatget | 660 Sadhrir Restrb s abowld 1l P g most

preferbBBy ﬁ(YrﬁtaB&it' 1C- 4 REY, faSahpel hbsut 7Ry v/, diThE & Hi- édeQ:omposxtlon
two groups: the sllghtly sol ubl e conpounds and the

can bg afmblisered dpenihdsto mv@lnnm@na lsmys ortshe-cutehenysky Yl@@aultable

mzed%negd?l% hﬁ'ltasn% ﬁ?{f)egt ﬁf%p 1t1c9 @+xﬁ§ sit nﬁin Qhe?lyﬁlielaj it hge with a

OC& nes t1Cs are us

16-250gduge heddls lafuﬂ agectapmltd g&ts it areffnfuberatb banebjedted tcCﬁlrglcal
convent i onal I0¥ adm nj stered hy injection can also be
procegpsgs.q dhe penpics lﬁems?ta'aﬂwom@g%l@% obiha PrRRUtdBY AN cay he used for

contr§IFdd&d véx@r‘"df%g dﬁxjghtl SEBe é%&el%f%%&ﬁ SndsRieBEL Ocai ne,

mepry cai'ne and 1'sobucal ne ar - am nobenzoi c

aBcdawsttir durgiporootzcien of a local anesthetic is proportional to the time during
which it is in actual contact with nervous tissues, the present injectable delivery system can
maintain localization of the anesthetic at the nerve for an extended period of time which will
greatly prolong the effect of the anesthetic.

A number of authors, including Berde et al., US Patent No. 6,046,187 and related

patents, have suggested that the co-administration of a glucocorticosteroid may prolong or
otherwise enhance the effect of local anesthetics, especially controlled-release local

anesthetics; and formulations containing a local anesthetic and a glucocorticosteroid; and

their uses for controlled release local anesthesia, are within the scope of this invention.



tetracai ne, butetham ne, propoxycai ne,
chl oroprocaine); (3) neta-am nobenzoic acid esters
w@ cwbabutet ham ne, prinacai ne); and (4) r-ethorgbeswosa3si17

aci d ester (parethoxycai nepd The non-esters are
anilides (am des or nonesters) which include

ASPERPS \GESHISINVERAa@NIe. MEDi vacai ne, pyrrocaine and
prilocaine. Many of the | ocal anesthetics are
c dmveneaspectaifithe myentiannthereais providesfa phreinaceatical cathgosition
salts, as this provides solubility in aqueous

Cmnppﬂfgbtion nmedi a. However, because the presence of the
| aage aaiﬁumlicpdelia@}ydvemomicamPﬂgihg.a l'ocal anesthetic
acid addition salt will result in nore rapid

5 degr ad&bi on agpolyaithopsenffomatal er formmlp He| ease of the

| pcal anesthetic, itqis generally desirable to use the

| porx t OcR*in|{free base florMR* orpwmith onlbaR*

siral [\/propgrti he acid ad itio@%al} preEen
ddi’ty.on antities o he/a¥gd i

( % T&e O-A

of

I
shl t Yy provide“er Rced rel eage if~desired).
sem -solid injectable formof a |ocal anesthetic of
the pr esen{I invention is prepared by incorpgugating the
| ocal anes hetic into the delivery vehicle in a manner

wherédS descri bed above. The concentration of the | ocal

anesthetic may vary fromabout 0.1 - 80 wt. %

. : . 9
R is adoafle(@Hp)y-» PF dFRb S CH2)e-; etherg 2 ipanipiegernidfterl@pand b and c are
. - 40 wt.% nost preferably from about 1
lndepgﬁc%m\/%?%/gée{%?fsle&oaﬁpl e, about 2 -3 wt.% The sem-solid
10  R*isedpaikyli on can be administered directly into surgical

. incision sites or, sub-cutaneously via a suitable sized
n is ap, dteger ofpt lgafbPhald aspect, the semi-solid conposition
Ais R'SRENENGE kY Ivafdyd NtO a syringe with a 16-25 gauge
néedl e, and injected into sites that are painful or to
R'is:be subj ected to surgical procedures. The sem -solid
I nj ectabl e conposition of the_present invention can be
used for controlled delivefy of both slightly soluble
and sol uble local anesthetlilcs.|gecause the duration of
action of a |ocal anest i COfs proportional to the
time during which it is hﬂ actlual contact with nervous
ti ssues, the present injectablFe delivery system can
mai ntain | ocalization of the anesthetic at the nerve
15 wherg:r an extended period of time which will greatly
pis aRiMeRREr i fg2@f f ect of the anesthetic. A nunber of
aut hors, including Berde et al., US Patent No.
R’ is Bydrdgsn@ Crardkyledrait ed patents, have suggested that the
RS is:CO" adm ni stration of a glucocorticosteroid nay prol ong
‘or otherw se enhance the effect of |ocal anesthetics,
especially controll ed-rel ease | ocal anesthetics; and

f or mul at+qns cont ai nj ng cal anestheti C/_HTQ a
gl ut er oi dt\a.u@_\ \/ )

-O+O- . OO
ok W A

s is an integer of 0 to 30;
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their uses for controlled rel ease | ocal anesthesia,
are within the scope of this invention. ASPECTS OF THE
wo DMEREIEGN: | n one aspect of the invention, theCBUS®05/035117
provi ded a pharmaceutical @eénposition conprising: (A
sem -solid delivery vehicle, conprising: (i) a
. r..of formula | or formula Il (I) (11)
tlsa“‘m*ﬁ%?ééf&f%‘*??bg’%‘g‘nd, _(CH2)a-, or -(CH2)t,-O (CH2)c-:
R’ is WfidesgenariGqalkyi;nt eger of 1 to 10, and b and ¢ are
,. i ndependently integers of 1 to 5 R is a Cl-4 alkyl;
R*1s:n js an integer of at least 5; and Ais Rl, R2, R3, or
R4, where Rl is: where: pis an integer of 1 to 20; RS

i s hydregen or Cl-4.al kyJs—and R6 is: wher S is an
i ntege 0 to 30;t\d nt eger of u@e—and R7
is hydvogg¢n or C -4 alk R2 iS. R3 is: DX IS

an integer of 0 to 30; y is an integer of 2 to 200; R8

is hydrogen or C -4 al kyl; RO and R1Q are

i ndepg ' al kyl ene; R1 drogén Y Ci -6
al kyl 2 i3 6 al kybr or R d R12 gt her
are C3-1C e ’ _ ’

R’ is:

where:
X is an integer of 0 to 30;
y is an integer of 2 to 200;
R® is hydrogen or Cy4 alkyl;
R and R'? are independently C,.;, alkylene;
R!! is hydrogen or Cy.¢ alkyl and R'? is Cy.¢ alkyl; or R'!" and R'? together are Cs.;o alkylene;
and
R* is the residue of a diol containing at least one functional group independently selected
from amide, imide, urea, and urethane groups;
in which at least 0.01 mol percent of the A units are of the formula R'; and

(i1) a pharmaceutically acceptable, polyorthoester-compatible liquid
excipient selected from polyethylene glycol ether derivatives having a molecular weight
between 200 and 4000, polyethylene glycol copolymers having a molecular weight between
400 and 4000, mono-, di-, or tri-glycerides of a C,.;9 aliphatic carboxylic acid or a mixture of
such acids, alkoxylated tetrahydrofurfuryl alcohols and their C,.4 alkyl ethers and C;.19
aliphatic carboxylic acid esters, and biocompatible oils; and

(B) an antiemetic agent, and/or an anesthetic agent.

In another aspect of the invention, there is provided the semi-solid delivery vehicle
above where the concentration of the polyorthoester ranges from 1% to 99% by weight. In
one variation, the polyorthoester has a molecular weight between 1,000 and 20,000. In
another aspect, the fraction of the A units that are of the formula R' is between 1 and 90 mol

percent.
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R4 is the residue of a diol containing at |east one
functional group independently selected from am de,

WO nood®371u6 ea, and ur et hane groups; in which atPCBHES1005/035117
0.01 nol percent of the A dfits are of the fornmula Ri;
and (ii) a pharmaceutically acceptable,

AR PSSO S T e o

units KEveec el towret, ®itis:bet ween 200 and 4000, pol yet hyl ene
gl ycol copolyners having a nol ecul ar MEIght bet ween

400 and 4000, no-, di-, or tri-gl des of a C2-i9
ali phatic carb | T ache” or &' mi xt of such aci ds,

al koxyl at ed t et rahydrdfurfuryl aIcohq#&yand their G -4
al kyl ethers and C2-i9 aliphatic carboxgllc acid

whereesisansntegercfifitod Onp stanoheeger dfS; tod@dafdR” #sn anti eneti c
agent, and/or an anesthetic agent i anot her aspect
of the inventKEE/\he e is proyided\the sem -solid
del i very vehic ere the corncengrafion of the

pol yorthoester ranges From1%to 99% A wei ght. In one

vari ation, the Eol yorthoester has a nolecul ar _wei ght
wherersdif @ difteger060 tahe tipamoveser pf %tfb%@»@pdétsp%etandﬁhére |

®
o R O 3, kB0l R B,
(CHo-OlspnR? mnemme abp yeoI o2 ebit amothics varfiatfony RTihad R® anefbethe-(CH,-

f uni ts_have A.equal, to R2, R3 is: where X
CHz'%Qgﬁoq{l A&t 1 %@e@Yfani@w% “an integer of 2 to 30;
- anglofBaspect oW"tl% Bvéntioh, ﬁ‘x@re‘ 1§‘bﬁﬁz?ded CPththellgcaltcohﬁoﬁﬁon of
integer of 2 to 30, and R5, R7, are

wherenrntine paetikgiic %gehiyd seleded f;pmnt’e@ E;qup cpnswin@ afdupierane, lidgcaine,

meplvr%g?ﬂe lpy%rrogzagp : Sptil(o:'c_alzlné:'_%hoge avrz]n(‘)l%the 1, the conce rlltgglohégthaenagesthenc
agent Eﬁth@rcﬁmlp@ﬁlﬁon (sGt3ut CHRwEPP- (CH2-CH2) -, RS is nethyl,

and is 1 or 2. In one aspect  of the i nvention, there

i 4n mma@@f aheplﬂ&?rﬁ@ee@@teda Provifdiaddhs elrqys cOmPRFiEPR Perein the

antlentlaﬁ a%@x?tsig 1 s‘ég@lg eﬂlt oﬂes\zaﬁg tgjﬁ@fr&ftﬁﬂ] otflﬁ?e ﬂ{tl@tﬁgtlc agent is from

consi’stin upi vacai ne, nmepl vacal n
0.1% py80% bdgiwedgle rod ther dompoaitioa. I ancuhmr vadatiat, ttenfradtioe of the

concentr.a he, anest hetic ent..in the
an“er’&%‘r?ﬁ@gmtlﬁﬁﬁ §9 éBg bﬂwelggt\?\{tlh@/ Rositien. aspect of the

| Ry 8R5th@ hspdch 8F Bic iiSveRfiO, tHEEorhs3itRRO0N ¢ PIERNSYEiAGBIe, or

wherein the antienetic agent is grani setron. In one

lnjecmlzlﬁ fami.on, the fraction of the antieneti c agent is

g%n%tgap%gl gltf 'Igs 8?%}{ l?l¥e( inye I rglrz)n(,:?)eret is OCV(%‘E&O an peor@rg{ongwherein the
antlerﬂaﬁrﬁgehtsis t¢ledted foinath® Yoduy c‘ﬁﬁ:tlgiﬁg off5-HiTe aﬂtﬁgﬁlﬁﬁs,tai dopamine
antagonists, an anticholinergic agents, a GABAg receptor agonists, an NK, receptor
antagonists, and a GABA o, and/or o receptor agonists. In one variation, the antiemetic
agent is a 5-HT5 antagonist. In another variation, the 5-HT3 antagonist is selected from the
group consisting of ondansetron, granisetron and tropisetron.

In yet another aspect, there is provided the above pharmaceutical composition further
comprising a second antiemetic agent to form a combination composition. In one variation,
the second antiemetic agent is selected from the group consisting of alpha-2 adrenoreceptor
agonists, a dopamine antagonist, an anticholinergic agent, a GABAg receptor agonist, an NK;
receptor antagonist, and a GABA o and/or a; receptor agonist. In another variation, the

alpha-2 adrenoreceptor agonists is selected from the group consisting of clonidine,

apraclonidine, para-aminoclonidine, brimonidine, naphazoline, oxymetazoline,
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I n anot her aspect of the invention, the conposition is

in topical, syringable, or injectable form In yet
waombheniaspect of the invention, there is proreTies2085/035117

conposition wherein the antbéenetic agent is sel ected

fromthe group consisting of 5-HT3 antagonists, a

[ e n
e SRATRE LARLAI00L iR AU QUL DSE ARG, Prprono. -
HIT 938 ¢x gaiddAilhehidirengianabshz) gemfdoite, &petaldl] shenlephrie,
variation, the antienetic %%EHJ is a 5-HI3 antagoni st.
mephepferpige HastasR1ngl; mthoxapme ¥lazieagoni st is sel ected
Fomhdihe: Ao Bfﬁl%riﬁve?ﬁlbﬂ%élfe i& @ﬂféﬁtarxﬁ’éih% PR MSEdaiRBnt of
and tropisetron. In yet another aspect ere is
emesip imminiced bly & kberattherapahizragaste by raghdtionanthasid mavseafand vhmiting,

C r|3|n scodant|e tic.agent to form .
and/of BRB0% SPPOH V& SR TR Ao OBHKC a4 BATEGH oD egeod hich
compﬁE@s‘ a@ﬁﬁﬁﬂs&nﬁﬁ eNthelpatiGt tikciRe 68 §1{"@h &frﬁ’pﬁku‘fg)!h% issirrng

al pha-2 adrenoreceptor agonists, pam ne
antagams dhg mventign. dnohe Maiatiparadithe é@@ﬁmeﬂwdmsﬁ-ETa antagonist is

tor n t [ n
selectp TR G ghARUoRysti oMM aah SEER! Sen S AU Rb1seB. B another
variatica dfahé¢ shovetnithad, pitepatiefiris @hanane Di Oét anghei Sdrfatiofi of the method,
sel ected fromthe group.consis of cl oni di ne,

' tin
the adpyjpistraidon eArarrisep HieLdepasition plohe érlﬁ”gs arfagoRshinip Asurgical site.
nap Qﬁ@tﬁ%ﬂ d3pect gi‘ﬁf&%@&%b r{ﬁcrg% ﬁl%bgﬂﬁ QZRLth&tEfor the prevention of
tramazoline, detom dine et om
emesigd imdusddaby) Hictid:metheﬂapwncgagem iBld|pRtied3n nxe;d therenfwhich comprises
f aci ne, . | abet

admi R e PHAEEY FEGTBR Lo RaoN RSP HETOF o 1ot Hi38sisheln one

variatedhd they3-Bal, BftagdiistafSdIERéd RSMRRE glp thfsidtigToh@4hsetron,
there is provided a nethod for the treatnment of enesis

granigefign @bd) trppisetrarh dignpdenyaiation o termbovgipethod, the patient is 2 human.
r (ilxgl c%thgﬁs*)&g,l{ﬁgrg i{5v a3 tM&mo% 'aH‘x%hor%ﬂgé r?? Orﬁg attendant
operative uce sea ana vom atl e

to emlsiedldhbaﬂﬁ}oi cleMcﬁl’ﬂerﬁp’dmb lages, Wfﬂtlﬁfl-@lﬂdlﬁ@d h@usbh énd vomltlng,
patient the apove conposition conprising the 5-HT3

and/oahr BOB ePeRRUYs IndHeed naysss and YoRNtipg i 3 Raticht Q%Wreﬂn& W@nmstenng

o eS8 RSPl M AT SR S SEURELES LR g,

In onke rvapatmt, thens-HiTh antagomistris veledted from thé g]tolup cahmstmgm"tohdmsetron

.the patient h man not her riati.on
sraniSefn Y Fopeetr oo ad retadghe Bnp ATl fipaient ifa human
depasdthéraRp&t of R iRvdilfidn aRéRIOPIoTIdel RlrfetRod for eSirevention of
site. |In another aspect of the invention, there s
emesig anglpicedby a Ch@nwbqrap@rthagéntpbzmtlo@nnéwceé mauses and domeing,
{ t Nl
o Yy el PREROE DR s QORchofe  0he phgEBBfbggomin

comptibss aﬂbﬁmeteﬁﬁgfﬁoﬁlbtpbﬁdfht @Qﬁﬁrpbsltmg of the ibvdrfidn atinpsing a15-HT;
In one variation, the 5-HI3 antagonist is sel ected
antagenRignpichaSePBY BRUSRRICSBR g 1B PNe KRt the second antiemetic agent is a

compound selected from the group consisting of alpha-2 adrenoreceptor agonists, a dopamine

antagonist, an anticholinergic agent, a GABAg receptor agonist, an NK; receptor antagonist,
and a GABA s, and/or ¢ receptor agonist.

In yet another aspect of the invention, there is provided a process for the preparation
of the delivery vehicle of the present invention, comprising mixing the components (A) and
(B) in the absence of a solvent, at a temperature between about 20 and 150 °C.

In yet another aspect, there is provided a process for the preparation of the

pharmaceutical composition above where the antiemetic agent is in solid form, comprising:
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grani setron and tropisetron. In another variation of
t he above nethod, the patient is a human. |In another
w@spens711d here i s provided a nethod for aneli opeEr/Uszyo5/035117
the synptons attendant to eémesis induced by a
chenot herapeutic agent, by radiation-induced nausea
(1) optidHa kPR Ifih g the BRH HenPib fRASde (ROFAALIC\EH el JTMCELVE agéﬁ?(z)
and vomiting in a patient conprising admnistering to
mixinghlee grive egent jand liveryrvsbiclea and (P @ptivnally rofllingthe composition
I nvention, conprd.sing. an 5-HI3 antagoni st. In one
to red%\er'i%&pl"“gﬁ!e. S(I{ge)(’fléﬁ?—ﬁ(glvgrﬁgg onist is selected fromthe
IR Y& 286ihet Sdpedtdthefe i8 PARIGRL  SHocess T ths Bidp@ratiBR & the
tropisetron. hi one variation_of the above nethod, the
pharmpgentioal campasitipnrpdthe prgsent siveptiorayhere thepdntiemetic agent and/or the
ey L o | L de o o
anesti g e FEim S8 LSl RoRERRE Bl beordBst 070 °C: @
dissol&{igrthe adiive lagehitdh krexicipiein ad}jZ‘(HUﬁE"cC;allﬁd (yﬁm;jxtililg’l@le 70 °C
and/ or by post gperative_ induced naysea and vom ting .
polyorthogstes intp dha 130, Cﬁ%etl%%fr@%ﬁctmasﬁmea thsy§xsipdent with an‘agitator
ook ddiitls t8GbRA ERIRAHHib h :
underATIOSARE (il KhenRy] RifodnbAERISEDURD Fiond dfmponcnts: ()
underantingheirosplegesiich asamargow ar niftb gamatmoksphese (h) regitionally warming

antienetic_agent i .cofypoynd. sel ected from.t.he grou
the m3ne P8t 7B P nprdrEe i SRIE A e SSRGS oL hegmikiure o
equililRRAMdRE adBleAOHdftions AiriAR tHeGhiRigb&Iss. agent, a GABA

B receptor agonist, an NKi receptor antagonist, and a

GABAAa2 and/or 3 receptor agonist. hi yet another
E t of the invention, there is provided a process

or the preparation of the delivery vehicle of the
Exampleclsent invention, conprising mXxing the conponents

(A) and (B).in the absence of a solvent, at a
Prepagatiopof RolypBheRstsiben about 20 and 150 C. hi yet anot her

a a . O .

SO S e L P RERR AT HhR e
polyottiRiestetd) TR Stiaftift hiaterdds hre éitHed cofirhétciallynavailable or may be

conprising: (1) optionally mlling the active agent to
preparedias éescnigeé an thepreceding seftiomeanctin US Regents Nqs2$#,549,010 and

1 xj ng the active agent and the delivery vehicle; and

5’968(%-@“ onally mlling the conposition to reduce the

p iC . v g

R Theotfortodshi i Shis RelREE hvas Wpepkiho HORA 33
di(ethyIRRAE RL 1498) 1 OftefrAGk RPRORS Ritidecle @IRPOSU)| ﬁibtﬁﬁl/eh@ 8lycol

present 1 nvention where the antienetic agent and/or
(TEG)handitrisghylenéglyeglemonoglycolido( THGFmGh). cBinpmiokarmgtio of the
war m ng t rthoe r to 70 C__(2)_dissolving the
three &emw&gaﬁgﬁlﬁfégﬁhﬁg&ﬁgi-mﬁbeWaaéé' ) 0C, and ?3)
g . aest . 1
ogpEroIGysty ity BhbsRE A TORbRG 308 5 £ ety TG 7.133
g, 47.agirhal) end TBGen GIN®.520k) Dfiniigol) omrel weighad into #R5@ ML @und bottom

honpgeneous distribution of the co nents:_(a) under
flask, 40 Ryl H5SOIN o aléluewuagtthahacsr (83RLN 1o Biietplution was
added® SBSPREIRI NPl A labdtatdRITHRYs, 10 mg/mL) to initiate the

polymerization. The solution came to a boil within a few minutes. The solution was allowed

to cool to room temperature, then concentrated by rotoevaporation at 40-50 °C. The flask
was transferred to a vacuum oven, and dried at 40 °C for 2 hours followed by drying at 70 °C
for additional 3 hours. The material was semi-solid with a molecular weight of about 4000.
1(b) The polyorthoester in this example was prepared from DETOSU, TEG, and
triethyleneglycol diglycolide (TEG-diGL). The molar ratio of the three components
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the m xing vessel to 70 C, or (c) optionally allow ng

the tenperature of the mxture to equilibrate under
wa@nieostii€condi ti ons during the m xi ng process. PEXBMILESRS117

Exanple 1 Preparation of P@Byorthoesters The foll ow ng

syntheses illustrate the preparation of representative

(DETe%WfEGfmﬁtd%ﬁ) wgbg? :§6:20 FOGoWREhd oEe it P%mg;;r? 1(a)

commercially aval e or may be“pre are
DETOSU (6189%g,c3%c5 immp1y SRG (500728 eiOmnmbB aRa TEE- elolo(;z 662 g, 10 mmol)

were é‘iiﬂswgedég %%9? g’gb\eageggtfgc@g\g?lgaé $ 1§l matggglthggl?lsétaerglollegular weight
Ofmxgthémylldene) 2,4,8, 10- tetraoxasplro[5.5]undecane
DETCSU), triet hyI ene glycol (TEG, and
t n{@t hgnhe peboythoesterom 8y gxamilelwag pregaredifiom DiEF ORI, AEG, and

TG0 mbliica ¥ i BTG oty CRETDShG EroC el

60: 70(@ 381&)@11 3o &oeamlra of E)Eﬁlpﬂg 1(e3DBTOST. (35 rzmolg) 120W6kmol), TEG
8 521 hed into 250 nmL

(2107 g 40 B mm G 33 bR miimel) piesstioned 1o aeact. The
reac G MIIERUS R ¥ RSELA] iy MoleculTe b oF Bl 6, v

a sa 1 coacid sorution H acetate (12
dGape, polﬁ)rthigéstér); d.g thdsnetcbﬁtamlmglérkpuah@' aetdlg af foomnulaTNeand/or

those Gt Gtahal P sthts HaT -OH: PioRs Cimitoat to B andHR-R'-

(HLzﬁ@ﬁ&fﬁkag?egnﬁﬁqﬁahaﬁyaporat|on at 40-50 C. The flask
was transferred to a vacuum oven, and dried at 40 C

f dd)2 Adapslyoghbestasdn Bys exapipigwas prpacd ffooe DEITNSU,GEH and

TEG-fighy ROl SR SbBnry S Gyalen s SR O BEB ARG Flas
90:30€202TM dRr YigSroRkI§RahRHohy RIS IDETOEG, (18061 g, 540 mmol) was

triethyl enegl ycol diglycolide (TEG di ). The nol
dlssolrvgri o g flaskemi450a8L anhpslspnsit BY ped GEG (TGS BE8¢ rrw)l) M&TEG-

leL 21%8 rgr@gi)%sgge é}ﬂa% 19{0%0% (rgﬁ%fgtgﬁfiﬁﬂl ﬁaék( QH(} Shssolved n

anhydaoubs THES(S0 i) . Z‘h6 & EnglG[Osoﬂltnmmdede@td trhwedlutlon oEBETOSU
and Tﬁgiet@éﬁﬁg{el agpél&gegggtgpgro efg 'oh g'(ug?tte?-{xl oil w1t%}/r{ :? gewaminutes.

The s@l‘&hbﬁ? Wab 9Bk Ed td ddol 1 &oﬁ%&ﬂ@éﬁm‘f@%&f QRéfRtdd B Potary
OsU, TEG and TEG d he nolar ratio of the

evapdrdtraﬂeat 60 P ofodlomed bREFEBIEVERGaTietad3(R(). WhsmaRridDwadsemi-solid
Fol i N roce of Exanple | (a), DETOSU
with 3 paleger geiehbal 0ot - S0ec

Example 2
Preparation of Pharmaceutical Compositions

2(a) Semi-solid pharmaceutical compositions with bupivacaine as the active agent
were prepared by first milling the bupivacaine into fine particles and sieving, before mixing
with selected amounts of a polyorthoester and an excipient. The mixing process was
performed at room temperature under vacuum. Further size reduction of the bupivacaine

particles was carried out by passing the semi-solid composttion through a ball mill.

A. 60 wt.% polyorthoester (DETOSU/TEG/TEG-mGL 60:95:5)
40 wt.% bupivacaine. (control)

B. 40 wt.% polyorthoester (DETOSU/TEG/TEG-mGL 60:95:5)
40 wt.% bupivacaine

20 wt.% polyethylene glycol monomethyl ether 550.
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(21.024 g, 140 mmol) and TEG di G- (15.973 g, 60 mmol)
were allowed to react. The reaction yielded a

W@ ewhAsTahé d mat eri al havi ng a nol ecul ar wei ght pOf/UsiDOR035117
2000. O her polyorthoesterg9 e.g. those containing
di ketene acetals of fornula IV and/ or those contai ni ng

c. OOt A 'Beiy%rtﬁéestémﬁﬁhafsm&qﬂmdﬁg Zo3t) HO R3-OH,
and HO R4- OH, are prepared by simlar methods. |(d)
THE wiSb popivhaast éeontrol) hi s exanpl e was prepared from

D. cahgarerebor bR S AR R Qe Bz0. tnder
I 40 QRO Bhpivadiedr ous condi tions, DETOSU ( 114.61 g,
540 mmol ) was dissolved in a 2L flask in 450 nL

arRYawvoibpolyathyent girm! mrmop®thy] ehgDS5Hhol ) and TEGHi GL

B baprot fedErben o e S en el 50
Thae% Nty bupivagg@ihet i on was added to the sol ution of

DET(QSU 0and TEG to initiate the polynerization. The
s 3Pt Ve're RoAYRENYleneaglyen! magiomethyl stheew mi nut es. The

S | Qi I t e . th
o SiliroRttihEs, B e flad o Sfky. ok MNCKERP CGYS fiods)end €
had véry stickyateytues; ayeoe difficuit @thaBBleAfd shéveedpdozsyahgahiddy.

LR e A
were %@EareQSSWdis‘é@llvix% tRE AlcpRaciihd athe 6RdIPRAI dth@ 350 & Femperature
u

pi vacai ne as the active agent were prepared by first
betweef [129 Ag anthd 5 0k ilv arav¢secliand snikingan gherspeeified ampunt of the

polyo%ti&?evskerll a(% gvga% %?e%éér;ﬂgw \QMd.ttQ 796! a(f(eef{rﬁ)éj\%bﬁe le a &ggrate vessel.

yor t an“exci pi‘ent”. € mXing proce

The fovasul o visaiditRnall p aahsfergiosmt befvedh diey twoaedsti to ensure
Further size reduction of the bupivacaine partjcles
complgtestransfer iof all spmpeReniLIatg Hginglsyessshiand irther puxssouder gmargon or

. r akl:.mi-: . R . ..
ivosb o s o 0 L MGEL 0063 Smin e misin
vessel @ad0t°Cah)ordr td hanttaitctioflgw chimaetstistics necessary for a homogeneous

. . 0 , ;
distﬁléﬁ%%%gfl TT}@EGWTWE@GHHGL% |tl§r85' éh%ﬂfﬁﬁ-%régﬂ Pfi(g/% b Ieg@@pv o allg:rc])? 8 égmposition
of sucMa f¥rRRIaMER tBBFhBelMPETOSU TEG TEG di GL 60: 80: 20) 40
W . % bupi vacai ne. (control) D. 40 w. % pol yorthoester

( BEPORUSEG/PPBGridpestergd orodg ratiy) of DETOSU:TEG:TEG-diGL / 90:80:20)
19.4 weight % polyethylene glycol monomethyl ether 550

3.0 weight % mepivacaine.

2(c) Semi-solid pharmaceutical compositions with granisetron as the active
agent were prepared as described in Example 2(b) to obtain the following
composition:

78.4 weight % polyorthoester (molar ratio of DETOSU:TEG:TEG-diGL / 90:80:20)

19.6 weight % polyethylene glycol monomethyl ether 550

2.0 weight % granisetron.

2(d) A semi-solid delivery vehicle was prepared in a manner similar to that
described in Example 2(b), with the omission of the step to dissolve the active
pharmaceutical ingredient in the excipient. An example of a composition of a semi-solid

delivery vehicle is shown below:

80 weight % polyorthoester (molar ratio of DETOSU:TEG:TEG-diGL / 90:80:20)



10

15

20

25

30

40 wt . % bupi vacai ne 20% wt . % pol yet hyl ene gl ycol
nmononet hyl et her 550. E. 20% w . % pol yort hoest er

W@ DESOBUITEG TEG di G 60: 70: 30) 40% wt . % bupi VECHUS®05/035117
40% wt . % pol yet hyl ene gl ycéb nononet hyl et her.
Conpositions B, D, and E had non-tacky, flowable

t oty o BORRRY R BRCHl ABRlofeiatki@issost i cky texture,

wer e e an shovve poor
s Wthergabipositipns @(dbe)iniﬁg withes pbiydrthbestarn cegithosakontaining diketene

acetal§ DL Rl 13 Sl ook R PR SUHEE A St BrA ke O, ROBH, 6 0n,
HO- Rémpmrmoqt“heﬁ aRDdidfercht h@ReIBAY BARR INBE erkt ?rdi)dGmons are

50 Cin one vessel and mXing in the speci
prepamdunlatsmﬂartlh@ﬂpol yorthoester that was previously
warnmed to 70 OC to nmake it flowable in a separate
Exampbs¥el . The fornulati on was additionally transferred

on en_the t sels to ensure conplete

Releagg g‘iﬁ’g‘? \?glfn%lF E\i'\A%B AEPeSiiolsa singl e vessel, and
f umhkRehi- E@li@&n&ﬁ&ﬁfom@BfEiﬁﬁﬁle Qlwdtt WedRa, ;ﬂmedrlﬁﬂar%mes with
Thi s m xi ng be carried out with or wthout warm ng

screwtdaps. ri0Qinplg Of/é@gM PRS (i 7@) iwas oddrst toteachnipattie.alhe tesebottles were
tanstgrEd o0 RGReBPan L HEAgTBN aht o hBRGRIRE AL various time

pointd, Bbillek detORmoNBd B¥AHBE trcbatdr mm@uésl dTAbeMt §MUW§e removed
fornul ation i s shown bel ow. 77. %’hP %

and apdyzedriphbupdvasping wantgnt yaPbCot 2@@@5 Fengmm gy abpme of buffer

was rgrﬁ%\ge% aég) eégﬁﬁm g(ﬁﬁxa}ﬁﬂ%s}ﬂ%ﬂlﬁﬂ ene gl ycol rnononet hyl

o hepi vacal'ne. 2(c) Sem -solid
pIGantpre tichi B hdd aninpreasddiratef néledse 9vanths ebnittsl Ginposition A.
active agent were prepared as descri bed i n Exanpl e

2 (pmrositopdihad ¢ pltiapFalensr rie avthssenireldrmpgsitionfei ght

L e e
invengoinbave350 advatage il theo/fegaamammf tre. coﬁ(pst};ltlAnslmyl besagljustkd and
cont S S5, S5 B oA B e
desirddRerp&hiclcPrebl I%S(Q{h\éﬁaﬁé?ﬁlg%é fn\bfe ;Fé?@ern%‘é %‘f’&ﬁe‘:@]hydroxyamd

ingredient in tthe excipiéent. An ‘exanple
contapangrwsistin the wiyathoester asalisadosed in US Patent No 5, 968 543, or by
selecting a particular excipient, or by altering the concentration of the excipient in the
composition, or the combination of all these factors.

The compositions can be irradiated, and the release rate of Composition E before and
after irradiation showed no significant difference over twelve days using the test described
above.

The foregoing is offered primarily for purposes of illustration. It will be readily
apparent to those skilled in the art that the molecular structures, proportions of the various
components in the delivery vehicle or pharmaceutical composition, method of manufacture
and other parameters of the invention described herein may be further modified or substituted
in various ways without departing from the spirit and scope of the invention. For example,
effective dosages other than the particular dosages as set forth herein above may be
applicable as a consequence of variations in the responsiveness of the mammal being treated

for any of the indications with the compounds of the invention indicated above. Likewise,

the specific pharmacological responses observed may vary according to and depending upon



delivery vehicle is shown below 80 weight %

pol yorthoester (nolar ratio of DETOSU TEG TEG di G /
w@®0008037A0) 20 wei ght % pol yet hyl ene gl ycol nonop&t/ig1005/035117

et her 550. O her conpositions cont ai ni ng ot her

pol yort hoesters, t hose contai ni ng di ket ene
the p%?%l%]ra%gg gérﬁ%ﬂﬁh@ sglé/ct@d]gr &/H&ﬁ& tﬁ&@ta?é %}' H§E91t Efaﬂﬁ%l %hﬁ'aﬁcamers

as well-ad the tapelofifofhelation amtmovle oﬁgdmlnﬁtraamni bmplolyad cinfifsecheenpected

variapragy githeetsed i hELSBE R soPiRnTaE b oo dR s g s and
practlIéb%ﬁE@bré@Jt il eAOGR OB id infMded fthdr8RPa kigat &éf&ﬁb&m\bﬁlb@@%ﬁned by
placed into bottles with screw caps. 100 niL

the scppsof theicirimy wheeh falew @nd thas suth doms|be. mteméetteé s broadly as is
éles were transferred to a 37 0OC i ncubator and

aced on top of a rotor shaker (36 rpn). At various
time points, bottles were renoved fromthe incubator
and sanpl es of about 5 nL were renoved and anal yzed
for bupivacai ne content by HPLC at 263 nm The
remai ni ng vol une of buffer was renoved and repl aced
with 100 nL fresh buffer. Conposition B had an

i ncreased rate of rel ease over the control Conposition
A. Conposition D had a simlar release rate as the
control Conposition C. These test results denonstrated
that the pharnmaceutical conpositions of the present

i nvention have the advantage that the rel ease rates of
the conposition may be adjusted and controlled in a
vari ety of ways. The rates of rel ease can be adjusted
to accommopdate a desired therapeutic effect by either
altering the nole percentage of the a-hydroxyacid
containing units in the polyorthoester as disclosed in
US Patent No. 5,968,543, or by selecting a particular
excipient, or by altering the concentration of the
excipient in the conposition, or the conbination of

all these factors. The conpositions can be irradiated,
and the rel ease rate of Conposition E before and after
irradi ati on showed no significant difference over

twel ve days using the test described above. The
foregoing is offered primarily for purposes of
illustration. It will be readily apparent to those
skilled in the art that the nol ecul ar structures,
proportions of the various conponents in the delivery
vehi cl e or pharmaceutical conposition, nethod of
manuf act ur e

reasoﬁ)a[



and ot her paraneters of the invention described herein
may be further nodified or substituted in various ways
wowrdhostiicleparti ng fromthe spirit and scope OPCT/82005/035117
i nvention. For exanple, efB&ctive dosages other than
the particul ar dosages as set forth herein above nmay
whath€c1aiild icabl e as a consequence of variations in the
responsi veness of the mammal being treated for any of
the indications with the conpounds of the invention
1. i Adplamecewicalcompositionicomprising: speci fic

p macol ogi.c responses observed nmay vary accordi ng
2 tzg nd Safébg?}bqa‘#we ”ﬁ‘agﬁhcie’ﬁa?l?%‘&%ar active conpounds
3 sel ect g or aypidibedthresfFomida PoLaRMulMar mceut i cal

carriers, as well as the type of fornulation and node

0 Wi strathop.enpl oyed, and|suchs expect ed .
% r’isd?U:)n r %<Bfer nces in th rggggﬁs) re o R
cpnt | at/ad | p\accofdance with|the 'e;Ei n ><
i 0 e nt inventi .@thir@en ed, 0-A
therefore, that the ifvention bé& defined by the scope n
of the clains which follow and that such cl ilrrs be
interpretetl) as broadly as is reasonabl e. V\F‘la?I Ys
claimed is: 1. A pharmaceutical conposition
ei:orrpri sing: (A) sem-solid delivery vehicle,
R is a0smRB! {(CHRE, of L(CHR), POl ). haartes isth ihREsdfa tb 100 and b and ¢ are
i formula I'T (1) ( where: Ris a bond, -(CH2)a-, or
indepedepgly pntegerp) €23, where a is an integer of 1 to 10,
* d c are independently integers of 1 to 5; R*
R lsiq;tqé‘bd&%ﬂ]’al kyl; nis an integer of at least 5; and Ais
n is aRintede? of R3eas0b; &, where RL is: where: p is an integer
. of t0 20, R5 is hydrogen or Ci -4 alkyl; and R6 is:
10 Als}%)\lhg%’éggrﬁgwr‘? nteger of 0 to 30;t is an integer of 2
11 R'is:t0 200; and R7 is hydrogen or Cl-4 alkyl;

wher

O 00 N &N b~

12 p
13  where:

14  pisaninteger of 1 to 20;
15  R’is hydrogen or Ci4 alkyl; and

16  Ris:

-O+O- |
. \L/\Oh\/ , of \[\Rd/t :
18  where:

19  sis aninteger of 0 to 30;



R2 is: R3is: where: x is an integer of 0 to 30; y is
an integer of 2 to 200; R8 is hydrogen or Cl-4 al kyl;
wR0a/0871R1L0 are i ndependently C -12 al kyl ene; RIT/LIS1085/035117

hydrogen or C -6 al kyl and3Rl2 is Ci-6 alkyl; or Rl
and R12 together are C3-io alkylene; and R4 is the

20  tisalf iBRLEUS Ob Bodip] containing at |east one functional
group | ndependent ly selected fromamde, imde, urea,

21 R’ is byogenairi@Gineligdoups; in which at |east 0.01 nol

2n  R? lS_percent of the A units are of the fornula RL; and (ii)
a pharmaceutically acceptabl e,

pol yort hoest er-conpatible Iiquid excipient selected

from pg t hyl ene gl er derivatives,/fTavi ng a
nol e @A- ght betw @ nd 4000, ‘ WH-ene
gl ycol aolyners havi ng fol edul ar wei g et ween

400 and 4000, m)no- di-, or tri -gl’ycerl des of a C2- 19

al kyl
23 esters, pbi oconpati ble’oils; and (B) ‘an antlienetid
24 R’is:agent, and/or an anesthetic agent. 2. The sem -solid

delivery vehicle of Claim1 where the concentration of

the pol yorthoester ranges from 1% to 99% by weight. 3.

The 'sem -sol i d del i ver veh| cle of Oaimi1Riflere the
pol yort oes has a ul ar wei gm_l;peb\% 1,000
and he, se |d @El i very véh CIEO

25 Clalml V\,her)éthefract é the A units that are of
the formula R1L is betvveen 1 and 90 nol percent. 5. The
26 whereseni -solid deli very vehicle of Gaim1l where the

27 xmmgﬁ}lt%%%;hpé@g%@ is of formula I, where: none of the

ave A’equal to R2; R3 is: where:
28  yisan integer of 2 to 200;

29 R%is hydrogen or C;.4 alkyl;

30 R’and R'® are independently C,.1, alkylene;

31 RYis hydrogen or C,.¢ alkyl and R"Zis Cig alkyl; or R'"! and R together are Cj;.j9 alkylene;
32 and

33 R*is the residue of a diol containing at least one functional group independently selected
34  from amide, imide, urea, and urethane groups;

35 inwhich at ieast 0.01 mol percent of the A units are of the formula R; and

36 (i1) a pharmaceutically acceptable, polyorthoester-compatible liquid

37  excipient selected from polyethylene glycol ether derivatives having a molecular weight

38  between 200 and 4000, polyethylene glycol copolymers having a molecular weight between
39 400 and 4000, mono-, di-, or tri-glycerides of a C,.9 aliphatic carboxylic acid or a mixture of
40  such acids, alkoxylated tetrahydrofurfuryl alcohols and their C,.4 alkyl ethers and C,.9

41  aliphatic carboxylic acid esters, and biocompatible oils; and

42 (B)  an antiemetic agent, and/or an anesthetic agent.

1 2. The semi-solid delivery vehicle of Claim 1 where the concentration of the

2 polyorthoester ranges from 1% to 99% by weight.
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X is an integer of 0 to 10; y is an integer of 2 to
30; and R6 is: where: s is an integer of O to 10; t is
wamobmi@ger of 2 to 30; and R5, R7, and R8 ar ePCT/US2005/035117
i ndependent|y hydrogen or aethyl. 6. The sem -solid
delivery vehicle of Caim5 where: R3 and R6 are both
3. - (TheizeraHsol©) delivonvelialy of Clmin il svheee thelpolypidogstérdiag agpolecular

T ddellvery vehicle of daimb5
We*g*ﬁhs‘rweeen@?@ d@@%’gbe both - (CH2- CH2- O) 9- (CH2- CH2) -; RS
is methyl; and p is 1 or 2.8. The pharnmaceuti cal

< are st YePists S ohGn LTIGE BF Bopes afdEduni® thatare

of the! foAREIAR1§s bérRREY BaAd D@ moPpércarai ne and pril ocai n_e 9.
The pharmaceutical conposition of Caim8, wherein the

concentration of the anesthetic agent in the

5. CaiRQShi-5aM detiveROkthicle of Clath 1%hel=9them@yorthoester is of formula I,
pharmaceutical conposition of Claim1l wiere the

whereant i eneti c agent I's granisetron. 11. The

eutic (o sition of Cdaim1 where the
none$ umg?ﬁ%vfe “?ﬁ%uazr?ﬁe’rret ic agent is fromO0.1%to 80%

R31s by wei ght of the conposition. 12. The pharnaceuti cal
conposition of Claim1ll where the fraction of the
antienetic agent is froml1l%to 5% by wei ght of the

composi tion. . The phar ceugl cal Jconposition of
G aim 10 where e tioris in R/cal
syringable, or injectable form 14. TRe ’pharnmaceuti cal

conposition of Caim1 where the anti emetl C agent is
wherge| ect ed fromthe group consisting of 5-HT3

X is agu}tg%g Fﬁttdc‘i a dopam ne ant agoni sts, an

rnergi c agents, a GABA B receptor agonists, an
y is ahintegee 0€Rt®BO;ammdagoni sts, and a GABA ACX2 and/or 3

6 iS.r ecept or agoni sts.

where:
s is an integer of O to 10;
t is an integer of 2 to 30; and

R’ R’, and R® are independently hydrogen or methyl.

6. The semi-solid delivery vehicle of Claim 5 where:
R? and R® are both -(CH,-CH,-0),-(CH,-CH,)-;

R’ is methyl; and

pis1or2.

7. The semi-solid delivery vehicle of Claim 5 where:
R? and R® are both ~(CH,-CH,-0)o-(CH,-CHz)-;

R’ is methyl; and

pis1lor2.
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15. The pharmaceuti cal conposition of Caim 14 where
the antienetic agent is a 5-HT3 antagonist. 16. The
w@bmsnsmedt i cal conposition of Caim15 where REEBUS20bFI®S117
antagoni st is selected froasthe group consisting of
ondansetron, granisetron and tropisetron. 17. The
8.  pHAerphemuacertigal egmpesitian ofiClam divdhiers the anesthatisragent is selected

o R O AT SHBE b BB nd v,

conposition of Claim17 where the second antienetic

a t.is selec n { p nsi.sting of .alpha:?2
R sl R R i R SR R e
anestlegtici agbitl ih ey @ngpoaddatis atoutABA . %ecept or agoni st, an

NK1 receptor antagonist, and a GABA A 2 and/or 3

receptor agonist.19. The pharmaceutical conposition of
10. CTeiphdfnaveeticil topaditiditofZ1aih ¢ WHeps @l affierd&fd W gehbis ighanisetron.

selected fromthe group consisting of clonidine,

apr acl oni di ne, paraam nocl oni di ne, bri nonidi ne,

11. NAMRPAAInAutidX YoRPpSHR OEC1ain®ll MAftYSihe ZRkii®®of the antiemetic agent
tramazol i ne, detom di ne, nedet om di ne,

is froge hiede 86%4 kY weigheofiire oproposiien T 933, xyl azi ne,
ril meni di ne, guanabenz, guanfacine, |abetalol,
phenyl ephri ne, mephenterm ne, netaram nol, nethoxam ne
12.  aridepppapdcqeticab gompositiarneClaan 11 Méiere tha fiastion of the atiinsetic
i d h utic.agent, b
agentrlg #Igltell%?q?%ubyg‘ggghta(%ggg%én%m&%gﬁ’ti ng, yand/ or by post
operative induced nausea and vonmting in a patient in
need .t hereof .which comprises. adny ni stering to.the. .
13. pglﬁxle é)ﬁflm%aﬁgutéc\ggﬁ%rgp?siltb %fg(ﬁlaltnil g{)n Hvéle{ehtge £O ition 1S in topical,
syringible2 @i &ctabdd fodnai m 15. 21. The nmethod of C ai m 20
wherein the 5-HT antagonist is selected fromthe group
consi sting of ondansetron, granisetron and

14. t IrORiphEinfiRButica? compeyitit SYClah 1 WiRkdThe AntiBEIRI dpehti8 selected

atient is a human. 23. The nethod of Claim 22 wherein
from theereumeamsistingef ol lognagpaists, 2 fepardpoaitegamstyfantapticholinergic
AR SN e_b- [ [ a
sgentg BRBIAL EELoES hiSty S RS siteb b B A0 R A B andror
recep@imagorists.nduced by a chenot herapeutic agent in a :
patient in need thereof which conprises adm nistering
to the patient the conposition conprising the 5-HT3

15. anheghaintdceticaCt@hposition AClaihh ¢4 Mkreatle aftidohaticngedt is a 5-HT;
wherein the 5-HT3 antagonist is selected fromthe
antagemiglyp consi sting of ondansetron, granisetron and
t ropi setron.

16.  The pharmaceutical composition of Claim 15 where the 5-HT3 antagonist is selected

from the group consisting of ondansetron, granisetron and tropisetron.

17.  The pharmaceutical composition of Claim 16 further comprising a second antiemetic

agent to form a combination composition.

18.  The pharmaceutical composition of Claim 17 where the second antiemetic agent is
selected from the group consisting of alpha-2 adrenoreceptor agonists, a dopamine
antagonist, an anticholinergic agent, a GABAp receptor agonist, an NK, receptor antagonist,

and a GABAo; and/or ¢ receptor agonist.
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26. The nethod of Caim 24 wherein the patient is a

human. 27. A nethod for aneliorating the synptons
wa@etdoenstand t o enmesi s i nduced by a chenot her apeRtT/US2005/035117

agent, by radiation-inducedénausea and vom ti ng,

and/ or by post operative |induced nausea and vomting

19. i Thg pharmasaeticabeqmpasitinh ofdrinim &8 whereghe alphard adeanosseptor

sgonifl I ERR IR O B GARRGRE bl PR AL B g

aminodhatiding, Hrineorhding, haphizatjoei oxtymetzskhes cdteatl ydroashiteh ramazoline,

group consi sting of ondansetyaqn i.setraon and ) e
detorfidig,; reqieyRidne, deoraedpiamigieoR-1aT 97Pn T ERexHating rilmenidine,
ABRh2, §hnfaSing 1IBEIRGL, pGhy1PhARE, M HERerthiR, REGYAThS O et i
guan erres%gli]ndﬂced by apchgr@t herapée{)utice agent, by erioxamine
and xyladinat i on-i nduced nausea and voniting, and/or by post
operative induced nausea and vomiting in a patient in
need thereof which conprises adm nistering to the
20. paX methodtftrethe treptosint o Hemesinjoducedry & dhenfothdfdeutic agent, by
._.antaqonist of C.aim.15, and second antj enetic agent.
radiati NP AR PO OTY O A OUREPRT. RPTREVG g naused and
vomitiil in@Rkicht RSB thefeoR WhRIERQHUIPisELARRIh AT tHMatiBRIAHP
consi sting of al pha-2 adrenoreceptor agonists, a
compggipemreraprnnserd-BT; artagamitiof kdginkk. gi ¢ agent, a GABA
B receptor agonist, an NK1 receptor antagonist, and a
GABAAQ 2 and/or a3 receptor agonist. 32. A process for
21. t Héemathed efi Cloim 30 wihisrein theiSyH 'y antagorastas efleaBidafrom the group
.conmprd si.ng m xing.the copponents (A) and (B) in the
ConSISg[B@eor{é)gdo etgor Sr?{r,ongf]gg()?lg &}t at ure bet ween about
20 and 150 C. 33. A process for the preparation of the

ical . sition of. Claim lwhere the
2. Ak b S Reetson R oSheef Bl s 1 sol i o
form conprising: (1) optionally mlling the active
t t ce e particl i.ze of the act] agent ;
23 (SPR msod a8 Pt St Fion sy B g Gre erian of the
comp8§iflon &mﬂﬁ’éih@ﬂl;%'S'—MT?’ﬁﬁthéd?ﬂstﬁﬁl@ aGAFROR sfté.on to reduce
the particle size of the active agent. 34. A process

for the preparation of the pharmaceutical conposition

24. 0fA feefol fdMAE pRovERGorPOY dnedtRlihGud 8 ta ARRoMerdpaBiic agent in a
_anesthetic agent is in solid form "conprising: (1)
patienfan n¢adghernel which somhussstadministetiog GGhe patiend ithasesimposijion

comphidRg 354 18, A6 Rbnil AL E-P1E1 P ent at 120-150 OC; and

25.  The method of Claim 24 wherein the 5-HT}; antagonist is selected from the group

consisting of ondansetron, granisetron and tropisetron.
26.  The method of Claim 24 wherein the patient is a human.

27. A method for ameliorating the symptoms attendant to emesis induced by a
chemotherapeutic agent, by radiation-induced nausea and vomiting, and/or by post operative
induced nausea and vomiting in a patient comprising administering to the patient in need

thereof the composition comprising the 5-HT5 antagonist of Claim 15.

28. The method of Claim 27 wherein the 5-HT; antagonist is selected from the group

consisting of ondansetron, granisetron and tropisetron.
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(3) mxing the 70 C polyorthoester into the 120 C

solution of the active agent in the excipient wth an
w@gitbasTne under the follow ng conditions to obPer/mS®05/035117

honbgeneous distribution of37t he conponents: (a) under

an inert atnosphere (b) optionally warm ng the m xing

29. vddsaethas ofClam &Y wheyein feipgHentiis/a humani ng t he

tenperature of the mixture to equilibrate under

anbi ent conditions during the m Xxing process.
30. A method for the prevention of emesis induced by a chemotherapeutic agent, by

radiation-induced nausea and vomiting, and/or by post operative induced nausea and
vomiting in a patient in need thereof which comprises administering to the patient the

composition comprising the 5-HT3 antagonist of Claim 15, and a second antiemetic agent.

31.  The method of Claim 30 wherein the second antiemetic agent is a compound selected
from the group consisting of alpha-2 adrenoreceptor agonists, a dopamine antagonist, an
anticholinergic agent, a GABAg receptor agonist, an NK; receptor antagonist, and a

GABA Ao and/or o5 receptor agonist.

32. A process for the preparation of the delivery vehicle of Claim 1, comprising mixing
the components (A) and (B) in the absence of a solvent, at a temperature between about 20
and 150 °C.

33. A process for the preparation of the pharmaceutical composition of Claim 1 where the
antiemetic agent and/or anesthetic agent is in solid form, comprising;:

(N optionally milling the active agent to reduce the particle size of the active
agent;

2 mixing the active agent and the delivery vehicle; and

3 optionally milling the composition to reduce the particle size of the active

agent.

34. A process for the preparation of the pharmaceutical composition of Claim 1 where the
antiemetic agent and/or the anesthetic agent is in solid form, comprising:
(1)  warming the polyorthoester to 70 °C;
(2) dissolving the active agent in the excipient at 120-150 °C; and
3) mixing the 70 °C polyorthoester into the 120 °C solution of the active agent in
the excipient with an agitator under the following conditions to obtain a
homogeneous distribution of the components:
(a) under an inert atmosphere
(b) optionally warming the mixing vessel to 70 °C; or
(© optionally allowing the temperature of the mixture to equilibrate under ambient

conditions during the mixing process.



