FORMULATI ONS FOR PARENTERAL DELI VERY OF COVPOUNDS AND
USES THEREOF CROSS- REFERENCE TO RELATED APPLI CATI ONS
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States provisional patent application serial nunber
60/ 835,574, filed August 4, 2006, the entirety of

whi ch is hereby incorporated herein by reference.
BACKGROUND OF THE | NVENTI ON [ 0002] Opioids are wi dely
used in patients with advanced cancers and ot her

ter WE%%§WI§@LAEW&I@F0&W%N@ PQSJWL%N BEycoL,

narcotic nedications that activate oplold receptors

| ocat BIHYRENEGE¥GOLANDRRQDYCTFsPBRODUCER THERERROM.
Opi oi ds, however, also react with receptors outside of
the central nervous system resulting in side effects

i ncl udi ng consti pation, namseator:vom ting, urinary
retention and severe itcéi n? :\/bst not abl e are the
effects in the gastroint €€ Kalagfgsact (d) where

opi oi ds inhibit gastric enptying and propul sive notor
activity of the intestine, thereby decreasing the rate
of intestinal transit Wﬁpﬁﬁ“ eahk pr%'e‘auce consti pati on.

The effectiv 0 o]
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g P oo Gt ity BeveR 5k b suPelhBECeEven =
t hadmpositiogs wotsnarptiheredroconpounds and receptors may

al so affect activity of the gastrointestinal (d)

tract and may be involved in normal regulation of
intestinal notility andgnm@abm\jmnsport of fluids in
both ani mal s _and man. (Koch R, al ., Digestive

Di seases and &W%&%QM@@“@@“W&@ E@Ol SBuPraguced from
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abdonen, I]_ n suffer from bowe| sfunction, such as
post - oper at i 6% \vefid Bo%‘tppi)ﬁr‘ﬁl Bﬁﬁr?'egmeufs baing tdepigiedeat an

Can&redsiy ratleUCE Vet RS demaRatieh pétrdtbieRichl |d%M€éd5 products will
Simlarly, women who have recentl g| ven bi
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qﬂso?ﬂr' | oAS t feresiiy nPrgURls| oxéife of nBipthasee nrodusty may
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antagon|2|ng undesi rabl e peri pheral ects

o dieiRetralRyiB $EPPYt hese agents act not only on

peri pheral opioid receptors, but also on centra

nervous systemsites, so that they sonetines reverse
the beneficial analgesic effects of opioids, or cause
synptons of opioid withdrawal. Preferable approaches

for use in controlling opioid-induced side effects

i ncl ude use of peripheral opioid antagoni st conpounds
that do not readlly cross the bIood brain barrler For
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chel ating agent is selected fromcal cium

et hyl enedi am netetraacetic acid (EDTA), calcium
CaPCT/UR2007/022815
hydr oxyet hyl enedi am netri acetic acid (HEDTA), cal cium

et hyl ene

gl ycol -bis-(2-am noethyl)-N, NN , N -tetraacetic acid
(EGTA), calciumnitrilotriacetic acid (NTA), calcium
citrate, and calciumsalt derivatives thereof. In sone
enbodi nent s C '
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or a pharmaceutically acceptable salt there clum
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exanpl e, cancers involving angi ogenesis, inflanmtory
di sorders (e.g., irritable bowel disorder), immune
suppr essi on, cardi ovascul ar disorders (e.qg.,
bradycardi a, hypotension) chronic inflamuation and/or



formul ations allow for extended storage periods and

al so for storage under favorable roomtenperature
waeeovdiosizons. Conpositions and kits and productBCT/US2007/022815

cont ai ning provided fornulaions thus allow for

i nproved delivery of therapeutics to subjects

benefiting fromuse of nethylnaltrexone. [0019] For

exanpl e, provided fornul ations are useful to treat,

prevent, delay, or decrease severity or incidence of

Si [ 0
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concentration admnistered directly to a subject. A

dose-concentrate may be used as provided for
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conmpounds can be organic nol ecules that are drug
conpounds, peptides, proteins, carbohydrates,
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nucl eoprotei n, mucoprotein,4lipoprotein, synthetic
pol ypeptide or protein, small nolecules Iinked to a
protein, glycoprotein, steroid, nucleic acid, DNA,
RNA, nucl eoti de, nucl eosi de, oligonucl eoti des,
anti sense ol igonucl eotides, |ipid, hornone, and
ViZgI ?b%dte%dba&'¥ Y% Bles@Uld! & POA! aut 15 to_aboyt 3000 psi
t her apeut i cal I've conpounds can
us(edoms1 @ abodi EOhbarf)oHO\tVewt aserstevnqnmf,rent Tahles tll.hdyll in the
tion qr li~arati on of i sease, condition,

o HTTE oo ehBR e e tL AT o PIE b apounds are
us;ﬁbdlhcednntﬁmh)fdwd&mblahg pricesé. the present invention
are opioid antagoni st cQmpounds i oi d analggsic

conpounds, ah$ FREEN Be276R R R 5d£1t4a?19eéeifé Erd proesss of
ofhyarsgenBRes Hﬁ@i)}é@ﬂﬂ%éﬂ‘?@k@@ﬁéﬁ lapd! ZiKc a&dtal ﬁ in addition to
co ounds is provided below. A therapeutica active
e dum@&umj eatalyst ahp iU e Qe aﬁ?oea@dgbpwe%r barg and
Ortﬁﬁf)gr%%r'e"tf‘é?\ﬁéén 9k 0- 9763&0% 99 PYnde, 41? &52HB sea pk?gcess
anci ng potency or reducing a verse effects o
seﬁon@peomaohﬂd pro"plaeedlelr ry ‘tatabdic” hyxirogemcéysms nf, blyaerol at
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order or conditi ne or
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present 1 nvention w
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o b s B30t 135 bt LB RBR o5 friese
bo?ctyscyne&gmmdogeﬂe Eag. Okérh! Res.s20052883518887)festiise a process
ect time ofgﬁldm nistration, and rate of excretion

of°t ARG Eivceral iy L2BaRasIadt! dvplesing uaderalove ydrogen
t pedsupatiepieselEd! O RAAEP! nigkdd| éh@@'hqh@rpﬂﬁéﬁ?orﬁ{ﬁﬁdsalt

in conbinati on or coincidental wth speC|
&ﬁ!ﬁﬁﬁ'ﬁ@@%)toé@fﬂ dy&Bropangdiol las histt 86 s9%ie| weramewortemi but

" DR 55 F5L G BT SR
arffdydnocarion mirecessing Fed 2006uiy 8¢02) dencribg Wosphrhb/epremous
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f or nul st or
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Al ternpati ve r or Vv which itself i ot

P sttt & By Ydngil (VigResHek Stk 890isog. Sty Fr. 2

SG@@Qd&BVS&IdOSGQGSQObeI ner 1488 165), @bfp@ﬂbﬁrca% (M¥AEassier
whi ch protects the formul ation

[@ézg}l e g dhi 21 A98% 235D, Wr-a@gnwrﬁﬁmm@pp@r\ryﬂmﬂwm
degeshier &8 .05, Mar e@Ef’aT afo aém 'Uszt bﬁ{ér‘ﬂbnﬁggenous catalyst
met hyl nal t rexone, i ncl udi d%sg arnmaceutica

aé&@ﬁﬂ'&bl%’cﬁalaﬁs twm@bfan e war gnetal- contalmng catalyst
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4,861,781 ; 5,102,887; 5,972,954; 6,274,591; United

St at es publi shed patent application nunbers

20020028825 and 20030022909; and PCT publications

WDQ/ 22737 and WDS/ 25613 the contents of each of
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i somers by virtue of the substituent placenent on
those chiral centers. Such stereochem cal isoners are

wowvdaokion7sthe scope of the conpounds cont enpl at eBCT/OR200%@22815
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in the present fornulationss In the conpositions and

nmet hods of the present invention, conpounds enpl oyed

may be individual stereoisoners, as well as m xtures

of stereoisoners. In certain aspects, nethods of the
present invention utilize conpounds which are

S .

A 2B B lo e Rl 28R Sion 6 iYLl AR08 Solution
c dAgairs itheéio psoassst mavemees easults rindowi convieCH@ R ofl fytyceean! nd.9-
" q %5} "S" are used herein, as commonly used in

or&a 't" chemi stry nonmencl ature, to denote specific

confi gurati o®nef of tikdi preblesnbe prodiving @lyterdR’ dérkbtves by

tq "right" and is used to designate the configuration .
oGP RN OUFETR] 15, 1t CBRAIPb COTBPURT AR g or which
9redicePtheYPurity 66theHeBES tofBoR&ROREr ihWREE,)in W8 cracking of
vi ewed al ong the bond toward the |owest priority

grivalier caieohyeraies suchras; |fer exampley SoPitoh teldsPditet Brapiene
C YN dofl Wt AI9"s-8, e\{?%?ﬁlaéf Zﬁ?—%h%ﬁﬂew& i Fgﬁoduced.irg agcéition 01,2

counter c@%ckw se I onshi group prioriti
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t I e Lo L QUILY.» " | Qrity of
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di scussi on of stereochem stry is contained in the
b SO E1RS UBRTa YN Gk aIceH o RTESEYY, Ot 2P, elgyated
alpressléNth¥ séparatih SPBEbdtARtially REE pFeSy1éd@Rkol MBI Cthese

is incorporated herein by reference in its entirety.
[ c Poihydeealcah®ls i diffishid to be gitaipedt R- N i soners of
nmet hyl nal t rexone nmay be utilized in formul ati ons and
nmet hods. As used herein, the designation of

" Ratle tdralyols Brodused ply iivdrecsaeking efeerbitolt o such
q mads——the—(R) o oWt :
niLPtt LIIen. | sol at ed i%ﬂ‘tﬁhgunds in ?%m ] ' e
N, 3-Butdriedibl t 0, R- N{Bgoner net hyl nal trek8mhe conpounds

rial nNninhar
- r— e

ccerihoad 11 1] © Pht Aant annl i ~at i AN o
A T CTOC 1T Ottt

17aeAenRgVeell ed May 199 2006, publ i shpt’
VE2RIBGIRE4RYI, Whi Ciioigs Ner eby 1 ncor pof fg£d herei n_ by

rleference  In some e¢nbodiments the acfive conpound is
grirtRvleng gye@r et hyl| @814 r exone, or a spl98 thereof. The

N o et hyt gt rexone—has—beent S pumnd—n—USSN
11)'/% Sf,[%g@o be an gio?iL oi d ant agoni st . ?%34] In sone
gqrdtiewamddiol | sol at ed S-N i somers of ne206yl nal t rexone
v ho vt 1 1 2nad 10 larmi]l At Anne and

y A\ | [ N B R | A\ | L ) NTUT 1TTuAaT CLAL'1T VI'TY CATTU T O
Jr&PRnEnRiofiag| gnafien of "S-N-isomer -51&

Bl IPER@InEARKONE Tefers 1o such conpougip 1N the (S)

n
ganfiguration with feSpect to the nitrjogen. |Isolated
|
|

I

-

i| JorBitapedigbunds i n¢Rdde, but are not |28 ted to, SN

' T f Ty matRgxonme—conpounds W ;
PZ‘?%EF”%BS ﬁ:ati on s;g'rqi al nunber 11/4471 452, filed My
AMDiethgiebe ghyabl i shed | A2006/ 127898, \AWQLM i s hereby

di nt c + ha
LAY U’ crre

| Reptporatpd—by—+eference—Hr—sore—et
e vExasdidlund is hr—S- N i somer met hyl?@'trexone, or
TeietH Iérlé?]ﬁﬁﬂ- The| 9N 1 somer of nethyjgml irexone has

heen found 1n USSN 11/441 452 to be anl opioid agoni st

6¥esTini n certain eB8& ments, the net[®90al trexone of

O HIEThA B TS S CT T geh et T TS & M X g7 @i,

t éreol soners characterized in that it| Has an opioid

nt agoni st effect. F#00.6Ranple, the nethyl nal trexone

rfay—be—a—xture—eo-R—-N-and—S—N-rethyHraltrexene—-sueh
that a mxture itself has an antagoni st effect and
woul d be useful for methods of use described herein
for opioidantagonists. In certain enbodi nents, RN
met hyl nal trexone is used which is substantially free
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in sone enbodi nents, a formul ation conpri ses
nmet hyl nal trexone, a calciumsalt chel ating agent, an

WO s@8ofi3e7 agent, and a carrier. In sone enbodi PENUS200A022815
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formul ati on conprises nethyd nal trexone, a cal cium salt
chel ating agent, an isotonic agent, a stabilizing

agent, and a carrier. In sone enbodi nents, the pH of

the forrmulation is between about a pH of 2 to about a
pH of 5. [0039] The present invention provides

formul ati ons and net hods for delivery of

nmet hyl nal t rexone for inproved storage and nai nt enance

of phar maceufli headiifferanpexsirt volatility afl gapylemaiighicol torapared to

t f | t hat
DL Llaris il Py o Baseio e «BRES AN A bt e e grana 3
rrahéyiunaietr roemnes emm@altblavnseve@mmﬂuaty @W‘erfbﬂé} ed@aumng
F%pare t eral |strat|on éalnclu e ste

RErot vt RtiRfn SRS 453 (i ries 43 Bganediol and 88

. rtfa%tfbro‘ﬂz BRtSHddid) &Whgh‘éﬂéﬁqu%tg' spersi ons. [0040]
For exanp e, In sone e odi nent s fornul ati ons

conpri se net hyl naltrexone, and a cal ci um

satdy) I?elﬁ{e'o icaf HEI A&ué\npfa%%qt %bﬁlr Fﬁ% |vér\/c‘1"é}m§/ for
e BE, rBLﬁ%I rexone

ca |um sa t c | g agent’ a st abl l'izing agent
| [RélativeS\DsIatilite Sol uf rraeoreh@éwléteﬁener aJ Adtual18ies OsPbs

flormulations will include one or nore pEfficiéRec

domppund(S) T Oget Nef 4@ th one or nore e@T‘T)’TTa%ﬂ—S,_WCh‘_
s, for exanple, one or nore chelatingl agents, a

ca1l 35 um ion, isotonjd8lagents, carriersj 42buffer S,

h1e5(art W | I readi |l y2appreci ate that th® same

i AGE edient can SO!”.“S nes narfnrm more than one

unet i on, or can pel ﬁ%rm di fferent func%"r ons in the
context of different formulations, and/or portions of

a fornul ati on, dependi ng upon the anount of the

i HpbiadiBethearriical anthAqiuat filates Bequiteders.i Relativé dfafatility for
alﬁﬂp@rat@@tqf\%om@wa@@nd heBuanedidipound may

Cr\r\r-r\rnt se—about 0 5 n t o bout—200 n‘g n altrexgone
Higlatye Valatiity, o embgai?@ﬁ@:p—'aéﬁiive c%j&ﬁﬂ
onprise about 1 nglto about 80 ng fr gl Hhng to
dbol? 40 ny, or abo{if68, or about 12 niB8 about 16 ny,
OFIT 18 Ty, 0T _aboybz 24 g methytmal trgxonme bronide:

[10042] 1n sone enbodinents, the fornmuljaii on conprises
d Zhel at i ng agent. |m4sonme enbodi nents, 1% chel ating

(& | VCIIL S, Ul T UTTI |JI CSTIT vVval1T vcS, I UI

qu yact ants, or com)?ﬁati ons t hereof. 3’%‘5 skilled in
t

[

f

fl oah Aahanit N N1

C LILY IICl_y IJC 'JI COCFI I II U.II QIIUUIIL \vavpy U - UL

n QTLtO about 2rrg?rLor about 0.1 ng/ to about 1
@sl 1 n the fornul agi on, or about 0.2 g/ nl to about
~S-nglm of the fofmil ation_ln sone enbodinents_ a
chel ati ng agent may be present in an anmount from about
0.2 ng/m., a . - ut / bo 5
ng/ m., or abggi’@%%%ﬁfmﬂﬁni f}lh@ I't‘?(a)érrréljggt%corh Q!% for
vmhat\vwcailunsbmetir@f glycerok [derivatiyeagarch as ae$ftmtanedml dsom

-

| %%;ﬂl%{nengly%l l: %a?ug% egsﬂ%?a}g %aggg t'eggrlbe-ghau%'iethod for

passtngcar a;zbytrmmfo:hwmgw agemtnsuwut a® pEopylerie gllycdﬂud@butyl ether,

LTI W O N

preqcerpu.bmylem glm By atrer cinmemdxryeth@g@tnbs étﬂWéﬁéj@ycol n-
armaceutically acceptabl e chel ati ng agent

h
s QUE)P 5 ¢ther egiaceteng naicghol oP”‘é hethyk |”nt§j"t¥igl§ﬂtp§e1 rﬂ'&l U§e Patent

bgt 429 855) Qe lab 8Bt foPmPighadePl RENGSE N LLhafREP bbiecdl! ffbm
(al so synonymous with EDTA,” edetic acid, versene acid,

and sequestrene), and EDTA derivatives, such as sodi um
EDTA, and potassi um EDTA, di amoni um EDTA, di potassi um
EDTA, di sodi um EDTA, TEA- EDTA, tetrasodi um EDTA,

tr| pot aSSI um EDTA tr| SOdI um EDTA HEDTA and

1 I~ A N | I " Y I



of the formulation. In sone enbodi nents, cal cium salt

chel ati ng agent nay be present in an anount from about
wa@2@s0873mL., about 0.3 ny/ni, about 0.4 ng/nl, BODUS2007/622815

ng/ m., or about 0.6 ng/ni, in the formul ation. [0047]

W have found use of a calciumsalt chelating agent is

particularly effective as inhibiting formation of at

| east one degradant. Thus, addition of at |east one

calciumsalt chelating agent is particularly useful in

f t d.nclude t t

oo S GOTIB, of BEEHE S penAR, SRR p3Mepeurmpne

2, rﬁ-dukmmemétﬂw'lznaét rrectleﬂr@rl banzkné; dnésityteney p-cymene, hexane

met hyl nal t rexaone [or fro eci pitat

e REe: I ¢ BRRRENE Rl Secrehdaipentinbeaaiane,

c hﬁdcahe ne, agaﬂmetﬂwoﬁ&]taﬁ@prmmﬁee gatdlinuNdigpdibpentadiene,

| ati ng agents jnclude any phar naceut i cal | y

@ﬁ'&*ﬂﬁ lengicaeat imgnenfeneMingliteReci MhyceRe: stefrigelgee.. p-
CQ'HHRHa-q&Q ieHB) Bahlpindil @tda?&)é‘gleﬁﬁpiehé‘Q!yHI‘aﬁentQHé @érft’ane

not limted to calcium ethyl enedi am net'etra acet

a-diethgbivepzaned 22xdigatin batanesmih2deethyiabutans Thespasatiepe
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etf@ﬁﬁ‘uﬁg eag%'gbéc Gésé{’ubgd (IE C@: F‘Hgﬁrg? a?

N -tet tic aci

35“1(5\5 Ié[n

cirum sa

F t5 %&55 may be

dehatantérized bydbéic Hanseh mlmiylltgrpetametmsié'pbletzaac etic
acid (DTPA) and cal ciumsalt DTPA derivatives,
N, N- bi s(car boxynet hyl ) gl yci ne (NTA) and cal ci um sal t
NTAbte 4. vatéotepic Agenisalieed nfoei $Sépairationn &f dBBBuldriedrRs from
t Fropéne Giycabite = F0sHt #0B55102ghel ating agent is .

elected from cal ci um EDTA or

calciu

msalt E

deiZeptiopig@gent cal ci um EGTA or

a_ﬁﬂﬂﬂlm

cal ci um

TA

n BGTA

TR0 °Z°§§Fﬁﬁ1é¥‘dé‘iq"§§‘

D?\g CI al

exa

gCIIL
cal

s

Eefratlysroflirfunyl laysdhat e. [ 0049]

Fr ovidod formil ati on hnnﬁrl ses

VAV Aimsthylaseiaides cal ci um sa

no.gene enped ments,

dMdi&PeONi ¢ agent . An isotonic
aresent formulations can be an

ggsnt U

pharm

_ in
teuticall

a&ibxitb&bz%ne sotoni ¢ agent.

cé)b ﬂgﬁe agCIllb bl:l Cbl Cu I I UTTI L
qodiUm ¢hl ori de, mannitol, | act

998, de

iAo (1

gQrm-Xylepdr ous) , sucrose, glycer

ol uti anc nf fha fnragnl nn Ia]

DO. 91an_d

ReXYI8RG | at i on conpri ses “hret h

certaln
P84l tre

‘)Qm t0|
¥ an

BUrReN

alt chelating agent which is

& agent whi ch s sodi unf gBgori déy

ral ci um

7and a
FDTA or

s

d\ﬂQﬁitMIensal t EDTA deri vati ve.
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vu&-’t'@i?etowﬁaﬂé@hqlor i njection, so
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llactat e

ngers injection. In
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formul ati on conprises water for injection.

enbodi nents, .fornul ati 0

a phar maceut %%tfﬂp'%g'éwﬁiﬁﬁﬁué

ecti.on,
t
0.45% 0. 65%
enbodi nent s,
i sotoni ¢ anmount,
sodiumchloride is 0.65% [005
conponents such as stab|I|Z|ng

.

0. 9% sodi um chl or

o o . o

ri se net

ide). In

the sodiumchloride is present
such that final

1] Still
‘agent s,

h

some
in

is
ci um
a

at—| easd
{1.8Rel af "Ag3agent and
oQI’g@

t he
y

Con®65i sot pii&d agent s

ng of
ydr ous
and

-enieedi-rxents,

cal ci um

ts, the

sal t

Lh--certadin

t he

e

nger's

e and
t he

In sone
| nal trexone or

NG Proanif OGNS 2%, AR azRPiropic
ERgen0Niadl st piovah sadeful 56 Azdorapiadll opariig ofh

and sodium chloride in an anount suc

Jé’"ﬂ@é%“%’lﬂ"tﬂ'ﬁ@?é )isotonic (e.g., 0.1% O0.25%

gIEene glycol

an

concentration of

addi ti onal

buffers,



[0055] In sone enbodi nents, provided fornul ations
conpri se nethyl nal trexone, cal cium EDTA or a cal ci um

W@ 2008/0EDBTA derivative, water for injection, SOPCT/IIGE2007/022815

10

15

chloride in an anount such g hat the final

concentration is 6.5nmg/ nL isotonic sodium chl ori de,

gl ycine, and the pH of the fornmulation is between

about pH 3.0 and about pH 4.0. In sone enbodi nents,
fornul ati ons conpri se nethyl nal trexone or a
pharmaceutically acceptable salt thereof, calcium EDTA
or a calciumsalt EDTA derivative, water for

i njabta inAzentripionAgiehtsr Used i for aBeparationt of Ut B-Butartedidh efrom
flEtaylene)Gdamt (WatS. &M3%088)5ngy/ nl i sot oni ¢ sodi um
Qh_l_g_u_d_e_,_g_l_y_g,;_n_e and the pH of the formulatign is

HAZgekapisideht pH 3. 4 and about Pensemsp | Hangend
E1gze/e) 1 formutations conp Met Rt tTgxone
r%mg%%ﬁgcil cium EDTA or a cal F?ﬁw sal tys A
de@yoldteo(alapne/vat er for i nj ection3.18odi umsdd or| d

ein
1 h—that—the—Fnal—econrtentrati+on S—6- \.rTg/rTL
stgts%?tgh%eciﬂn%m chl ori de, and ;g ci ne, ér?c? t he
Memlassamyl kaond PH of about Be®d3 Tn ¢ardain
N with gllvcine  Un sone

Hﬁ%-ltﬂé’ﬁpgyi kgpyeine is gl ycinp348 . [()@536] I n |some
Vi ded formutat COMPRI SE

@ y aPt xegﬁée} brom de. calc S%QEDTA W\/\ﬂter flor

rﬂ@@umelﬂnyl 4-beptanpe sodi um chl amgde gI )3c7i9ne H(J , and

e fortttati-on—thas—apH-betwee boett 4—ane-about
.p6).(ylFﬂesorre enbodi nments, prov 9@ for m{jt%l ons

doniyieie net hyl nal trexone bronfde1at alq@acentrjati on
bout ’)nrm/ o calcium EDTA atla r‘nnr‘pr rationlabout

uX¥eRe, sodi um chloride in apO&tount |dddh that the
A1 beR? tration 75 6. 5mgf ggotomn diom

hl'i[i / % &%d glycine HJ at a gg%centrgtqsgn ahout

G@ngénﬂ_ and the formul ati on h&é8a pH _0f74about 3. 5.

Iy SONE—erbot rerts—Fer et pRS-corpits
mé\@ F?Qfatrexone bronide at a g‘%@entrqaﬂ?én abqut 10
ng/ m., cal ci um EDTA at a concentration about O 2

nmg/ mL, sodium chloride in an anpbunt such that the
final concenfP@t3zsairePig. agenty)/used; '§op§nPét9§‘bﬁl4tﬁﬁ5 102 and

cfy @32 @ss oéﬂ%@dé%bﬂ?ed'@y Abngerf %Brasnw %EFé?ﬁ‘et@go%hlch are

ng m., and the formuil ation has a pH of about
[ @@sm}be@ne detaibindHaasgn §mublht>1 Hanan*@t@rst AWger s:’r@mignolze by
t
RSeS| IR0 RK B RMEy rence
Thtnantlrehy dtartsan rsohxhrbludparanteﬁers fcan tbbe:alqmlﬂtaﬂ psiag theprogsam

P eitpelTRE Midellng ¥ 21U%. Glatiort ol g8 Mittgifhery Software

erﬁnxgdavmrabte ffomfi no?ahsmz_lr:@ybawmrdrsgz/am QubIShed in the
I t10n en_ r nodificaflron and/ or otmzatlon
HF‘%‘F 'Fgﬁtyagéﬁniﬁt?réna'@f&t%t Earagisters” bidllen F.

emhe(cm Pm@gst 11088 fRRKRNtd BBt‘éfrfé@réSEdeﬂHweﬂfallpLHyf AbRsen.

co sol vents, di | uent's, preservatives, and

ddansenshidydregen bonging) yalses b 25 &h an%@@sm {r{polarity)

S lo

ctﬁnﬁgﬁn% A Tables AR Stleebaklibteal e afier.

t he inventi oiﬁhUS ra peetk exigisoldr mpneconomiical ereadds taf eepérating

' ' u of
A dGETyRre kel HAEE: byBab S| i afherdaRi ko
i nclude: buffers about 10%to about 90% co-solvents
about 1% to about 50% diluents about 1% to about 10%
preservative agents about 0.1%to about 8% and/or
surfactants about 1% to about 30% based upon total
wei ght of the fornulation, as applicable. [0059]
Sui tabl e co-solvents (i.e., water m scible sol vents)
are known in the art. For exanple, suitable
co-sol vents incl ude but are not limted to ethyl

F A SA

an

@™ @ —h—
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every other day (QOD), once a day, or 2, 3 or 4 tines
a day, nore preferably 1 or 2 tines per day. [0064] In

waeeoosastsienbodi nents, a provi ded dosage form i BCT/US2007/022815
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adm nistered to a rehab patéent (patients undergoing
rehabilitation for orthopaedic surgery, e.g. joint

repl acenent) every other day or every day. In other
enbodi ments, provided dosage is 12 ng

met hyl nal trexone. [0065] In certain enbodinents, a

provi ded dosage f @miaRIIBEiHE N\@Nﬁ@,\p chronic pain
pati ent every other day or every day. In sone

errbodl ment s, In leaepeinbodimentila greoess dor isolatagi gyneurtifying io-

e BAULTE oy LU S0 GBI 1 TBorpintin v

prawmpt&ses vpiamleg )th@fbl@l-bééaf @ndpyterea glyciptins busbésdd éthylene

PGV ok fhe BBhBaRe RiarSe and & Bdlhnidne n Soppar s The

( evigbaséd propylenarghudl, ethe BiU-baIR) ethpene GlyeBESSEE, cofittfination
[0067] .In one enbodi nment, the formulation is in_a vial

f.thﬁ'@&f viich thee PR salvepkaendisilidiin #1e anpasalisy hEhe process
SGLMhéOThcRIER! LSRR thE€anb-bassd %&bw@n& YR nf#\e""ﬂfo‘:ﬁbsed
I's met hyl nal trexone,” and a cal ci um sal

agithylene alyeel ardhw mm@ngmmmemf I n one enbodi ment a
provi ded for il

filled with arwpérﬂg{t/%eéﬁ? nunait ghn%gge%descr‘y'ﬁ%g b% based
aloopydenk gtyoel,nan | inolatede oerﬂwrﬁedehbbasqmr emyiteﬂz glycol, or a

for Iatlo a, vial ab C

Baen et e 5o ha £ uBiinsesire S plifingdol, 2.5
ahmﬂénddidlgr aleonibirtibn tiedreoft S, about 10ni, n:'E)lbgut

25mL. or about 50nL capacity 0068] I n one enbhodi nent

a provi ded fﬁﬂYﬁHa{Qpﬂ}ﬁﬁ q'%quﬁnéﬂ s?ﬁ%’ﬂ@'@ fgF respaying butanediols

ditfdee 'bﬁﬁbasfe'd' ﬂ)r@QyIéné’ lgR\Ebd b- f)é’é‘é@étﬁ%l'eﬁé Mrofsss rdoh‘ﬁ)%atlon
above and herein. In sone enbodi nen a ‘'syringe

dit8peRs BFluRES adiretgeagit FOMPESING ek biorhased @r@ny&rte g!m the
| a r

o i8 B5Fc BTN ol 0P Hd BERpMGICH THABSET THESRlom further
smgmmbe@tan? apparatush canfiguCed foabi@hiﬂingSaLle@Jreaﬁbleubio-based

2Py J9ED, SRR R E e AR hy oot

c @midethe Dutdnedivds. syhe Bgstenr aldd Mptuteera két:dmdsctd@njdem icombFising

certain enbod a syringe or di tilized, a,
oot Surtied oic-pared proRdee abkob Gy sripedar R Bio-
C (sl eEyldre dlycdlbi & ebmbMatiotHepédTadmd/ & third Corluf %69|Bﬂsmg
contai ner for mxing and/or dilution of contents with

artoe ReEnediPlst i on. A dose-concentrate of a provided
formul ation can be in a seal ed container holding an
anount of the pharmaceutical fornulation of the

i nvention to be REPEBIRUOH/CF THEDPRAVUNGS r eat nent

i nterval suc [ I [

24 hour's af t B0 1 Nearates the d8Bihs br, Gt clibodingd] of =
i rocese b the ;a’eaen’(urs,\telnaom @3 wdha&ﬂepeapt&srahﬂalnéd)therefrom.
exanpl e, concent r at mul at.i on t

cont ai ner (eegﬂw 8§qhﬁlcé"§ﬁ'it'8n%8 ta|n8 er\ﬂnétrog?mer% & a
ampocdse of themre@emnmnom asl weéll st theevsulsobisinédtheedtiorv.e
desired concegntration r adm nj stration. The anount

of dose concEl@tf% é’r% thescnditiassiofian afdiiney emppgiment

argpUatprbGeds’ 8Rtth@ [SrebeMCinvEMord REWehd o ahgl RS uft§ WBtained
about 6 hours to about 1 week, but preferably from

atgre™Mor 12 hours to about 24 hours. The cont ai ner
preferably aF@Qré@ﬂﬁ@trQﬁesQﬁ‘e EomitlonsRs PR ersé‘ranb h‘\%m of a
size to permt (1) addition of aqueous sol vent

( iPrgcess @f theorraseny fueation; asaralsasihg r?w"ﬁ@bﬁﬁ"ﬂe%@lef%ﬁqn@n
and effect conplete m xture of diluted dose

concentrate forrmulation with the added aqueous

solvent. A container nmay be equi pped with a penetrable
or spl kable top, for exanple a r ubber seal such that

o o o - N N . o o
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[0072] In one enbodi nent, a provided fornulation is
prepared as follows: dry conponents of a fornulation,
nmet hyl nal t r eROTYES2007/022815
brom de), and cal cium salt 1echel ati ng agent (e.g.,

cal ci um EDTA) are dissolved in an appropriate sol vent
(e.g., an isotonic solution (e.g., isotonic sodium
chloride for injection)). Optionally, additional dry
and/ or wet ingredients (e.g., solvent (e. g , water)),
stabi lizing a degql

Optional ly, %ﬂ%lsog% éﬁ(gaéﬁpa@%egénd't@éc sta lr|m§mnOf 2
agwntass athe prelsect invergionr as wellliesl ttteuesullsmmampd theerefram.

6 o0l V110 e ORISR oI LD 3 r

anothigh bellingdazevtiope awith @thyete fghycal litonenembogiffiP@rdf dthe

as foll ovvs dry conmponents of a fornulation, including

adt’'FRen é’B’r?BB%’hd (e.g., methylnaltrexone bronide),

andcal ci um S@dlduréh%e%‘dt@%e%ﬂﬁhoﬁ@oﬂyet a‘?ﬂr@r'émbgamnt of a

are dissolved 1n an appropriate solvent (e.g.,

i SHPeRfscofdkg present inkenjion. aswelbas thesiegultmebiained ﬂaﬁsefmm

i njection)). fe, f

fornmul ati on, ﬁ‘ﬂn&ﬁ? I?Ltﬁlé%g‘%:étlf\}ggyh gﬁ%‘ﬁgqﬁé%&, of‘an azeotrope

mmemwt@mdé ibbotraneléupl inaome enstmdiment eidlepregenignyention.

sodi um chl ori : 1SS e o Y

Covg vat or e ¥ SelbB 30 0ED plicBing BERKR 4t 8botrope

Cd:rqlmelem rhethamoli srod @3-butrakdivi én ohe. gnbodiment of the present
%}tnal trexone in isotonic sodiumchloride for

i H ¥t'PBn), followed by further addition and

di SSO| ution @igwe@hoiilusratdsta gfb@hﬁﬁ}io%gaw@ﬂécl(éf éh azeotrope
cal cium EDTA) to the solution. Next, the pH of

s&qﬁw%rh §iasnq) cangdyj23butpnediol "éx%n?meénbo&ﬂaerﬂt. gh t6¢ present
gliN¢drienmy adjust the pH to the desired level. For
exanpl e, addition of glycine HO may be utilized for
addition to Figured Lﬁeipms aagraph i mcqélngttbe dackieefi ancazesitiope
5 [ \

agjdﬁ% ?%'ﬁgl ;?’r%an&"éﬁ Lﬁa?%ﬂgle %enn g% %88@?‘%’4‘5"& t\f}grﬁ»resent
(engentiomat er), stabilizing agent (e.g., glycine), or
surfactant, may be added. Optionally, additional
conponents, such as stabilizing agents, surfactants
are added to sol ventDBTAIDEDIDESICRIINIONNG ot her

conmponents. A provided formulation nmay be prepared
under | ow ox;fbéﬁct?o%dﬁlv@l‘fgus[ epadiments ﬁ'%"P t igygntion

Prigwng @dls needU! IatdriRNEMBOEINENE ChiROh RN dlis@nyés'ibsmethod to

anpoul es, syringes, or di spensers, either alone,
wilfRroyedhe rejative volalilips @‘rﬂrgpyler%glzg@@l Oéfﬁi:ﬁ)tb?éﬂ@xO'aMé@Ut the

L Q@ & &Y hossldpR' BHhib _n't,r\ﬁllquq%lr % %r{#’rﬁlc lbMpbEAds,

to surfactants, preservatives bufters,

c @ndoanecdifficult o procegpiand| handgiridue tofenvitetinérgalategulations. In

CITRPPABOR I b BB Yl TSRS gLt

abmreaéé’/dheoseﬁmauorﬁémmedty ok ptopyiehe LQchb‘Vcahd/oatem;denbOQ{ycol

preseryativ about 0.1%to ut

P S cin RS el BVenS e gy Hacsad (iR dugare not
vaingfel. td, 087 pliméryd IRipRbE dvHieH nyl abb OprodBYedd ByS 8bimRC b tthe
to g filtration process in advance of packagi ng. The

f.th’f%ﬂngpr%@%se%Imdné? (RIedugen sUEh hiols op Some ‘of the
caﬁ,ardgfenbm@%u@@ RO P PSert YyRerd| .Atb?dows With the aid

I'tration and/or an ultra filtration of

p b cuiehi pjar splyentsn tm%ft@ﬂ@wmagewgs ttbateredupﬁathe purity of
m ting matter fromthe
pﬁgéggégggysolut %ﬁéﬂ?%6%g?&ﬁp%$€pared formul ati on may
be subjected to a distributing process to vials (e.qg.,
clear glass vial, anber vials), anpoules, syringes, or

di spensers (e.g., auto-dispensers). The distributing
process includes, for exanple in the case of via
packaglng, ~a process dlstrlbutlng a SU|tabIe volune of

o o - T o o ey




in the preparation follow ng twelve or eighteen nonths
of storage conditions. In nore particul ar enbodi nents,

woreaolpb3at t r exone formul ati ons are provi ded wheeBUR200@22815
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concentration of total degnadation products does not
exceed about 1% of nethyl naltrexone in the preparation
follow ng twel ve or ei ghteen nonths of storage
conditions. Preferred storage conditions include room
tenperature storage.[0080] In sone enbodi nents

met hy| nal {rexong o MhiAbdiffkhy Afio BFaEhAess F@'t@aéﬂé@ a
concentration of total degradation pro ucts does not
exvelbad agrre puréies afroprlens iglyebt perurified athylese glycol may be
pr f.ol t t
CIARaRES sl £ ry R RoRlabudl® Byl GRS 'GRREAE GBI anc
nﬁidtqrhemxtls r esuche a‘soramhaxtumsotaalaem byi dbel \Myenoeramkhge or

centra ion of tot radati product s oes no

TRREHRRlR" 255 31 SBORTRET o cadivt’ ek neS S Eapht opne
f Qdrhisadiments BXcofPpouRe which s rict fareT at Ei@tr@b@ li@fked with the
conditions. In nore particul ar enbodi nents,

meRTAYY G a Pt r%xBYFe'O?'@PHﬂQ aPf Jnsiregenolysisy irgealionh @pdi gxirandive

CiRBliorls @ridd oo ERiradlR8 Adfhticiis RIcRHME Bi V#RBediRQhccess
exceed about 0.5% of nethyl naltrexone I n

pr@é@r@@tu éf. 2806 oali htip:4er-wikipedia otg/ wikilbxitracting dPistillatien) as
L&%e conditions. [0081] In sonme enbodi nents,
nal trexone fornul ati ons are provided vvher ein the
concent rat i oExtact¥eMistiiatomincludes al distiiatioreindbe peekente of a

d RRT 1 d d about, 0.5% 0
PR Blea MEREoRn FelSPY AP BEER SarREIn b ien € sqivent, that
Wﬂtm rof aiétﬁmpbewm Ithé Wtkers tompatert nalithe afikturé. N EsPaRive
re

Sﬁg}ﬂa @n{ﬁf@p ar %l nl?i’le%rﬁgglﬁg ?adfpg/r nﬂfaéfl rglg%ve volatility, nearing
bi lﬁntvEMh&urGQHaWﬁ?gOé‘ v ?%Qét%afﬂlatmf)ﬁ’gélﬂot BB%Epéra'i’éa byl Qffple

not exceed about 0. 2% of nethyl naltrexone in

prdisilation bRcayse the M@fa%||ty< Orfrthﬂ“héh%fcomp@ﬁﬁ'ﬂtén*ﬁeﬁh&t mixéure is

st [
i af SRR Eag I EBRBORE: (6 e Bt atner) e pame
cdemearatureitora sifmilar extept, éhmﬁatmbmal the eheneesdefgsapaaating the
prg %‘weﬁf%&c]onéggsaq% s not exceed about 0. 1% of

met one 1t e preparation foll ow ng six
nont hs of rodhet eetedadl eatrattiveadistilatiod msesna p{)l@ﬂ&ﬂ]vent
In sgnme enbodi nent s Eﬁ%%l nal trexone .f.or mul a S are

prvg'\}? B PN Iéﬂ?nf"ﬁl@t'leo 2 high; bailing point and is mlsmb e with the |

7 -relixtuy | sut \awes ot Fudit 48 ¥ee®ropROmadiaral The @Biee tsolvBRTinteracts
GfZ%Edoes not exceed about 0.5% of nethyl nal trexone
[

Nty &Py 219 GRMASNERRRI AG the ynie handhfcapsesmthe relative
t QBRANIPIU B ti5d ‘?;bﬁ‘?)onéﬁ’@dtbt e, 'tﬁh§@ﬂ§blfﬁg091@' B to be

nmet hyl nal t r exone rnul ations "are provid wherein the

c seeaiated throHgly -distiatinro xipneudhy istilatioax dhee camgeaetnwith the
e ceed ﬂ:?lﬂ"d %

ma%(P %HFFne}I&) ﬁ:ﬁt oﬁg&%rﬁgtg héup%p@;éafoﬁ) of 10 Fo‘\?\nh%gsogiom product

ndmlm@sotheriwm \adatitity produet. $he ipalpe solyedi ¢arobes separatedrfeom

p [ [ altrexone faornul ation

e BRI WRE, BB Pfar SR o Préseri RBq s ¥ iar vt

(7)-dd>|ehyﬂblt doryrmah zeordpe. éISt@nb @oldﬁ%}@ﬂﬂﬂan%@lde&ltra(eamom such

: es no Xce abou nmet nal trex

" ik BY 2pK CLIESROT RS U R e ha BrO RGO WA itaton,

t%‘%bﬁ&é&‘&%léﬂl@ﬂ'(ﬂg@r RémbidnepardtiBR83] I n some

enbodi nents, nethyl nal trexone formul ations are

provi ded wheleivarioue emhadimentat iegtagivet distilatiog agents (ie.,
C%H)raﬁl\%ilwtsi‘}ehwblnﬂ Heeb%%nfj‘a&'b%@@@ hQVé’q-'léﬂsel(l Ffdlarity (P)

does not exceed about O. hyl nal trexone 1n
t tyaluss epfar aieptsns Hﬂ@nlmwﬁgmsi(d@ltﬁ{ﬁm(%"aﬁ angohtansen hydrogen
tenperature storage conditions. In sonme enbodi nents,
nmet hyl nal t rexone fornul ati ons are provi ded wherein the
concentration the ring contracted nethyl nal trexone
degradant product (RRT 0. 79) does not exceed about

~ NN o o o T



concentration of O nethyl nethyl naltrexone (RRT 1.66)
does not exceed about 0.5% of nethylnaltrexone in the

w@e@passii on foll owi ng six nonths of room t enpPCHEUSI087/022815
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storage conditions. In sonmg2enbodi nents,

met hyl nal trexone fornul ati ons are provi ded wherein the

concentration O nethyl nethylnaltrexone (RRT 1.66)

does not exceed about 0.25% of nethyl naltrexone in the

preparation follow ng six nonths of roomtenperature

Sty ValUes Wt greatBr tHAhCadvat U 5 Qubial ) TR

nmet h g-@ (Imr exor?e fs%?rmt ations ar eqpr ovsl'cﬁgjwv\t)]er el na??]en P
cﬁf@é'ﬁt\taéiteiso respeciyaietioryiherfetidwing slistitatioonageritRare] vetgr, 16

d t Y. t he

i, 12,3 JHERSEafHPAD, JetpdRbe Tor i B Dol *ror

stroetbgaolc 62 @Btandr22.31 GfF87gthanols Dhs, elné)pdiarreolt/ents which may

for

ot YRR 5 BiansPh T e B efier o b @R dPp e o

t Hadhs@nH vaie (i ekeddsvs 150(delts/s§@fidh))armamsth&f embodiment, as
nmet hyl nal t rexone) are provi ded wherein the

c SR 1SaMidsly TePardRE a8 amRlan Falant RAROIRBE thakmey be used
pr&ﬂ'&bﬁse(aﬁﬁ SuritR) hEARS &ftler %qq’é‘r%eﬁbputvalgeg’ir{" Bfcess of 12

met h naltrexone in the preparation follow ng six
rrdﬁ?'i(?dSQﬁMPéBnWt aénplansgrurtt valusr iyexeessdiof i 16n fdeltafsagdiRa)),
enhed ons are

e AT T VS TR |k b o

S- net hyl nal t iregos emtedinzsiving nratmtitoft ugifRpolar 88yentsssich as

fe 2% of L nalt rexone in.
oIRGB B84 asdief ez HronY g Feidant ik Ao removal
stafrggdutamediol iaads2, 34bmtamwe>| e Ip%bWefneegll?Oéil avardrsethylene
met h Lnaltrexgs orrru atloBs are provj ded wherein the
C D Bres P ERiDg pdiment @ Relap sglivaiatich as water
Prraglpisé u§&RT 0. 89) does not exceed about 0. 1% of
met hyl nal trexone in the preparation follow ng six

nont hs of r odhe téprsask RiPaYIere ohige!. mblicthasad etybersaglycol

I

P el el Her e GBENSC B le 08Rep of e AekGnitiion

degaabeskbircieddd lwther dudfication asnisalatibratieohniquesiboérdér to get

0 t

rreat @%rtt?%t 5 I%é&'k?‘: )o élﬁ gsﬂr?ﬁeeers oi?oggrﬁgr& Oﬂ‘!& fﬂ%%a@' ti]% obtained

cducaeneaﬂtggcﬁ%&rZévdm 89 .7t Heperalirty ex dine déeigedadamtof the bio-
d RRT 1. t b 2% of _—

RO PPV Enss e uiBF ot SeREd TR HePbR (he combination

7-tekéregtlr oxynet hyl nal t r exone degradant product (RRT

0.67) does pot exceed about 0.2% of nethyl naltrexone,

the concent PEpyisSRergveol prrduces by the embasiments of this persess
degreasd t@%@dH@tbésBRTprpz@wed@f&l %pﬁéﬁ@%@c@p&‘gduced as
0. 2% of net hyl nal trexone, "t he
mSURY IfiRds tmmnee%e'igqraqaﬁtthmmhtde( mtnoqt limifatigpe sisaas a
e I

oI PR R atbrBiice e Rl cBAL A Mk e Petpoent for
2 .na@raldgess; rantlngbedwm irathe dontpo®diof afretttuglamal dthexemaelsified

(RO e ONERR b Rl B e s Bt pitons. & FoRent anc

nmebbylingabyestxionthe fortnueation epfasaiscaer’ WtibAvVéHagnsos, shaving
nmont hs of room% e e ature siﬁora e co d tions. [0089]
n

| Feae 8ndod %PFRH% t @ xcﬁt%w emiDatcosmeticr and

prp‘hétrﬁ@éeu\ﬁbﬁrcﬁéém% i iBEFRRIM f@tlb\ﬁlt‘erﬁﬁerbﬁk@|heat-transfer fluids,
degr adat i on products does not exceed about 0.75% of

né'twt)t'w&mdrresz*ofﬁedwnt%s SrER ASREWING 1] dainngses. s wel as
Np&ihEratdd {;r%@@?ytd?éém%f &desea ﬁhﬁ’l‘é@&ﬁ} P98 Sand Sblhzer in

concentratl on bi's- met hyl nal'tr exone degradant

p SEMirEoigt Rpet fpogs()fvnbo@e ﬁmepéw@eédcaétfcgd) (pakesyopoods, food
nmet hyl nal t rexone, wherein the concentration of

7-di hydr oxynet hyl nal t rexone degradant product (RRT

0.67) does not exceed about 0.1% of nethyl nal trexone,
the concentrat| on of the ri ng contract ed

o o o Y e I PN N = N\ \ I L,



m nim zation of opioid-associated side effects (e.qg.,
gastrointestinal effects (e.g., delayed gastric

weepsws1y? altered G tract notility), etc.). POD®S}007/022815
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Opi 0oi ds useful in treatnentt3of anal gesia are known in
the art. For exanple, opioid conpounds include, but
are not limted to, alfentanil, anileridine,

asi madol i ne, brenazoci ne, burprenorphi ne, butorphanol,
codei ne, dezocine, diacetyl norphine (heroin),

di faxEFRGOARI §8ad Q}é%gﬁﬁgxt)@eaésea dﬁét%@ﬂ&%@@ %?gat' solvents and

fedot ozi ne, fentan unal trexamn one,

hngnmybwhemefor ﬂh@mnmmaresmswmmkmagd inguedexn djgh-speed
per e

n@’@ggga&%se a%g‘ Eﬁgp%%ﬁ ‘?1_ ér?orhghgfl’a&%}e, as a raw

nahtephl foe dlpmbyiepalgh;e:,ol phthatabe pehlplnstlcnzpr for polyvinyl chloride

0 one nor p averetu ent.azoci ne,

o SR Ahsing ) U3 o e e A S RS (Y ETG ATE o provide

t iftdedtenBawt proteehon llﬁeaarlél]éi Wé)alﬁéhﬂcts ke W‘brevent damaged

enbodi nents the gpioid is at | east one EI oid selecte

f rGWEel P¥TELAING; PrRRYICER I ifcals wser gdhe startingieatrsial for
dQﬁ@%Vﬁ‘tﬁean'dﬁ%W I%‘ol st ARA! sorthidat ﬁeﬂﬂ agids. Such
hydr onmor phone, |'evor phanol , neperidi ne (pet necﬁ
rmtSﬁacﬂm@ot fionitedaneall Indugupmndemam|bemeednmdeneeloped by those
OXNSiRH N Ere XY MO phone, papaveretum pentazoci ne,
propiram propoxyphene, sufentanil and/or tramadol. In
certai n enboiarent embbhlmenm of ttulelpsewit distipdufer eiate to a bio-

hi d d hy
A OBpmERmEnl Sar BbURAG Syod ARV, divasl derivap from
mpétnobﬁentclhl%sem‘ﬁ:esl nlna?@ﬁédila?htﬁ@baeé?@%pilmﬁe glyb8l and bio-
0 S, opera n anot her particu
ﬁ)@@&g iiinteng glyc ;ﬁaa.taﬁ prodyged awﬁamﬁawywﬁ o PRiypls derived

erfhfhﬁ"b"@éﬁléal ddifcednii el Cblb-%eﬁvéﬂ)xeqamnéédhﬁm f&® the bio-
but or phanol . I n sone enbodi nent's, the subjects are

adi@sad Sydiosanctysie prasst Bhdurgare a&o digslosedahpe product mixture
| I

THAALRE BRGNS, o oTRFLS LoD S Droh 080 oo

c dherefram oay berﬁu‘fﬂemua@e:tfrgm nd’aHOiteunmdenn\tedomodums for example,

D) S Yoo op RS, HIAR, L0ee TR HihatEl Raipgorne

thIBndardlMethodﬂD(ﬁﬂﬁﬂ a@rddmetsopioﬁutéw@ane;ubs@wtagethé product

c s a T MO RERave Bl [PmebsipripTBY pOpot Resstotk may

armaveta by-paEdddy cirbes asdtope ratics eaAYMs] FroRN50%RY H0.NAs used
t hat congound as the only therapeutic agent. [0095] In

cderein Ahe (RIBY ik-hpged F%Pﬁﬁusoﬁt?%gat'ﬁaw%d@ﬁ heoresigmor a
C QBhpARLAOSE é%&hp@ﬂ%ﬂﬁawﬁg S%Emoﬂ%dte&?]\%tfoh a@@g#etn‘nméﬁ' for

active COﬂpOUﬂ s and/ or conventi onal erapl es

treéamﬁ%tbm?\sljlﬂdme@naﬂoegt Ra@plsegp@euﬁieward M@thaddD pA66, the

d c?d??;t'é Bf % r}s %coﬁ%ﬂ"ﬁ{éd Fé?@reﬂgtg h?P |n |ts entlrety that is
ystunction, nvent’ oha

i nndicatiye blta nampnstlorbentludlng,emtvmdlejrm |m|san|f|cant part, of

st helnt tlnal ct, stool,spftening .
> pidThh R8s blfeneNbBR' gt ARbreril Mol Bfid, §h! dnima
c andanarire mateaibisy esformmﬁat@r:blaxmetn@@ASW 6865).

[ bul k form n ents and | axati ves,

| axati ves,
| ubricants, Siﬁrmgn@uéhenﬁﬂ’regqtﬁ” neXRpIeRa 95 gHRSE; ptherwise

deschHcaes el riinbefs bRprabsing/gaantiies oP ingrédiénto NeabtifSconditions
[0096] As discussed above, the present invention

p|a<5‘9| gdikeopshd By thensreriication aﬁda%@'ﬁt?oﬁrezi%ee understood as
U%ﬁfg' Rt dSindSil Qﬁ§t§ﬁt|§e% 9 tﬁ@'t@if %B@ut A&:otr(!ﬂﬁggplﬁnless

astrointestinal eftects del ayed tric
,ﬁ;? %tﬁ(g to the eeritprg the rmumeriest par,ame}ersae(t; forth in the following
Furthernore, formul ations of the invention may be used
to treat subjects having disease states that are
anel i orated by binding mopioid receptors, or in any
treat nment vvherel n tenporary suppre33| on of the m

e e a



endothelial cells (e.g., vascular endothelial cells),
i ncreased angi ogenesi s, and increase in |ethal factor

w@e@dostsion from opportuni stic infectious agenpPGr/(/820097/022815
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Pseudononas aerugi nosa). Additional advantageous uses
of provided fornulations include treatnent of
opi oi d-i nduced i nmune suppression, inhibition of
angi ogenesi s, inhibition of vascular proliferation,
treatment of pain, treatnent of inflammuatory
SAHRh I 0 b‘%ﬁﬁ 0

%@@F ﬁgﬁ& of |nf%%tclh%sel |seaéaeés dé)xolrﬁ ég%gsesqﬁ atf TRL vary

m;tﬁp@h(blklgl upoal theydssired suoperties eeu@ﬁnortm; pbtairedt hAt thesyery

OB R RS BRI, 3, BB e o

f Eouiviadnitsd tes thef sctdpe a>fnmerd1aums gach hemesesl panareten@lsuld at

kBt b B A b eliad 2 el gt nd by
i @pww@dlrﬁw rdﬂmtjmgltaéﬁ dso, irritable bowel

syndrone, opioid-induced bowel dysfunction, colitis,

post - oper at No@vithstangings thati they sumericalosangest gndi perageters

n V) [ deengas t n
e P BE 00 SRnaer, B AR plralor tne
awgeericnt valuesaet forth puthe epecifi mexasapies! aggeported easo;ﬁrecusely

158 B0 1 X SUERLPLy6RR' SR 87 SR ELNSR or

[ rrmessamly edduitingr Ebmxthiei standarthdewationl falingt ienthied respective
i i shed ugast I‘tl c, biliary, pancreatic or intestinal
sé%? 'é‘?lrg?%s $REMSased absor ption of water from bowel

contents, gaﬁtsrooﬁ%ﬂﬂblagﬁmdﬁtb@d thall Y MARRes! ringe recited
i ng, oat i abdom nal or epigastric pain and

e ntended o ciute B SU- S8R NDE BB S4B | K Example,
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D%S?ar@%ebﬁtﬂ \8 fnas.tsr.ﬁtéﬂﬁ@attbnmblu%sé(uuesﬁJr%efs%ét%bng(and

dom nal surg ., col ectony g
r ﬂ@qﬁlﬂchmh thel ré@'te%wmmémt valeerot &l anel thayecitadameyigiuse value of
h C i 9
¢ a0 ek BEhaHs p A PR o e PR Bl g maximum
ofvameadflegualqunﬂ@séha;m&edl cations or nutritive
cuneL e LRSS L B 5 Buh SPatraces
i rmwnieromembgdmgmﬂs:smﬂch inaube SiepMbhsIRIdoby cahbldity any of

vascul ar wounds, and reti nopat ,
¢ o, £ BT SR Al apPaly SESGESRA DB LPSLFRBbBaten at one
Irdfbmmrsasbmw{hesam\%aa%d JsBiwne suppression, chronic
i nflanmmation. [00103] In still further enbodi ments,
veterinary applications (e.g., treatnent of donest i ¢
animals, e.g. horse, doggxﬂﬁp getc.) of use of
formul ations are provide us, use of provided
f &ANBLE dns in veterinary applications anal ogous to

oo oA BePED Syl DHAPURSE g pon e

g&alnlesmt&eell B3a6 neattot.i t X, salidc bataly/st girhitaragodthe “G” catalyst

CORHBE 8 PR 1S4 B o P

deiaduisvilg UCY )ngas hesded whihkeereacioptg-4 BhaN aksBe A8f 1000 ml of
cons@ F tl on may al so cause a horse's _death. Treatnent

e \Meﬁﬂ% dasplaerelpd oitfhiad hah P Rath Sp sPrR¥idepige the
der&hidiadmpralure foPrddcffons i PiMe f@é@bh&ﬂ 30enld
B AT YR -t 9? 5870 e were also
wupmheat@owtiée appatercieRPetueatA ﬁ@lpmn at 2 bwsbaﬂedt h@bstantlally
PG 0 t
R S N A R R

t Ikenging froon®.3” 4drd. Bt eHydragencwas ewpbljednat hZOQ-mSGO psi
to, or subsequent to, one or nore other desired
t herapeutics or medical procedures. Particul ar
combi nation therapies (therapeutics or procedures) to
enploy |n a conblnatlon reglnen will take |nto account

. - o a1 I o



Phar maceuti cal packs and/or kits provided may conprise
a fornmulation and a container (e.g., a vial, anpoule,

whoedaoslos7318yri nge, and/ or di spenser package, orPQOI/082007/022815
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suitable container). In some enbodi nents, provided

kits may optionally further include a second contai ner
conprising a suitable aqueous carrier for dilution of
the reconstitute for preparation of administration to

a subject via IV adm nistration. In sone enbodi nents,

c t 82Qf1 9P [ r ad. ' n
canpE, B3 HOrBEH SR et Bldo?te Rl AN I, BRpI o o
| rhysloegeneteh gliicarshtfeed andlar natlcabf &rl.ofint dtbei emdbodinuents, the

R e ST RIS e SR s
acmanSBlire FIGH] 2A dndrzB gesdribeahe Iresiilisrwith hydrogéndiysis of 40%

nagenent. In ch instanc co-admi ni stratjon of
E%%? R g'mpééean@”%améfa-@mﬁ 6hep9'é9%rﬁl Wag) e wited
sigRl Bétheehssas-seepiol prshisHesbivadli was pldddeed KilhSadefftion to
the invention may conprise a formnulation for
adifPpyiene glyreinthsfhydeaganolysistreastionerredusasi B2 1%hiunwanted
. | dae. . oni . : P
oy D2 PRy Pronchy SeeRmh 1@atblely & buro pronyiong alyeol
t H&ablev@nt The BROs vere se¢asured usiogjaikoowo rgasi ¢chinomatography
di iner suitable for frozen storage, wherein
a 4”%@%1‘51 HBSR (e 4fluted in suitable diluent . and
provided in a container suitable for freezing. In sone
enbodi nents, such frozen contai ners may be thawed
prior to intravenous adm nistration of »
met hyl nal trexone to a subject. Thus, kits of the
i nvention may conprise a fornulation for
adm ni stration of nethylnaltrexone in a container
suitable for frozen storage, and thawing prior to
adm nistration to a subject. In sone enbodi nent, such
a container is a frozen intravenous bag. [00109]
Optionally, a single container nay conprise one or
nore conpartments for containing | yophilized
formul ati on, and/or appropriate aqueous carrier for
dilution. In sonme enbodi nents, a single container may
be appropriate for nodification such that the
cont ai ner may receive a physical nodification so as to
al | ow conbi nati on of conpartnments and/ or conponents of
i ndi vi dual conpartnents. For exanple, a foil or
pl asti c bag nmay conprise two or nore conpartnents
separated by a perforated seal which may be broken so
as to allow conmbination of contents of two individua
conpartnments once the signal to break the seal is
generated. A pharmaceutical pack or kit may thus
conprise such nulti-conpartnent containers including
| yophilized formul ati on and appropriate sol vent for
reconstitution and/or appropriate aqueous carrier for
dilution of reconstitute. Optionally, instructions for
use are additionally provided in such kits. [00110] In
sonme enbodi nents, a pharmaceutical kit conprises a
formulation in a dilution package or container wherein
a needl e-1 ess exchange nechani sm all ows for
conbi nation of fornulation and with isotonic solution
for preparation for intravenous adm nistration. For
exanple, in certain non-limting exanples, a
formul ation of the invention nmay be utilized in
conjunction with a MN BAGr) Plus diluent container
system (Baxter), or an ADD VANTAGE(r) dil uent
contai ner (Hospira) system [00111] Optionally,
instructions for use are additionally provided in such
kits of the invention. Such instructions may provide,
generally, for exanple, instructions for dosage and
adm ni stration. In other enbodi nents, instructions nmay
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Col um: Prodigy ODS-3 15cm X 2. 0nm 3nm particl es
(Phenonenex) Flow rate: 0.25 ni/mn Detection: UV, 280

wopookolisie phase: strength: Isocratic: 75:25 (RETWPSDINLO22815

TFA in Water/ Met hanol Mbobi lie phase: purity: G adi ent
as follows: Solvent A 95:5 (v/v) 0.1% TFA in

Wat er / Met hanol Sol vent B: 35:65 (v/v) 0.1% TFA in

Wat er / Met hanol Sanpl e Sol vent: 0.05M Di basi ¢ Sodi um
Phosphate pH 6.8 G adi ent Program Ti me % Mobi |l e Phase

A1Md3, %ﬂ%ﬁg%@%ﬁﬁg@%lggﬁﬁ lﬂ: @%’gﬁ r'(']sing ) Sglid Phase

T
Q%‘{Sg@g' 5cm X 4.6 mm 3nmm particles (Phenorrenex) FI ow

rate: 1.5 niL/fn Defectiopn: UV,] 280 rjun NDbAIlpg phase:

G f pl |Haws vent A| Tend |(VRG) |Gek® (T ,
Run T%q‘%&l%gg%nn M\IOYTN?_GE' o= 7 wmmingﬁnemols(gmoom
V\at er/ Met no stallrrp el vent: |0. 05MDi basi|c Sodi um 13 | 23
*_|Rgsphud ¢ {f) b Gt pdlent BusgraneaT e okl 4 J3575800 | sbo
H@é Oo'JU 40. 1 [LUU ©O 1UU IvElIIULI D.
248 ki H 1%80| ymy) Probi gy 8BS-[3 48cm R64.4 Pl [3rfim| O | 004
p eNBORNEX), H oW, atle: __1. /m[n
249 D@tectq!i)or %v @80 _fun' Mobi " uhasgg—,z Gnééien?o'aas 0 0 0.05
f@akl o venteon: | 95: 5 |(v4¥) [0.6k% TFA-i.n
250 \1%% %3@9 PR 95 5 (Va¥) (6\]‘;’/4:,\ A7 | 907 002 | o | 009
205 | \Wrsef Adeet heso g@i@) e150l vems: (0. 66M|Di basilc sBodicwns | o | o016
Phosphat pH-b- eHert—Pr 6gfattt Frirre—OoNobi Phase
257 | Ao s § 8 1.(@1§5 1210 [50185.(0 98 4046395 $2®I15] | 0.02 | 005
The W Nng[ ceoponds wWere 1 dentifijed inmthe
264 | SYBpj I1?°c3 ufiem)usi g HPLEPanalYSi § @fet notP-3)| &K | 001 | 0.05
I d r|tt6eo i hdi catjed, st gr dondi,tilo and,
o [ 5 o Ll A, o0 I o [
242 |cabcluhed ecbose| atPel reventi op tfi e [Maghyl ngd.zrwe o | 026
b+eni-de—RRI—1 d?“?) Met-hyHRa-trexene—RRT—0.-84 -89
199 | Qo o RRP<0| 83 fbr 17abf esslllC & i 673, P 007 | o | 038
12812 12C 2114 —kegtomet Myt mat-tirexonebronicde
262 | BB 0190 A 298l qm\s;r RFQT’ 1. 7750 |METRy || #B8hy| 8% t|r &xoned | 0.08
6 - Nnet1egoxly nal trexone hqbr de
263 ;@i b?%sﬁ% y| {8100 r pxdite RJI'8 g%ta[cof%ﬂ I\é%‘hefoneo‘m 0-1
180 | D@Bel 16+ Mejdhy nﬁgQrexqqe, ang Q- maihyl 807 | 01 | o | os7
n trexon@®3brle ecac conpgunds fmmd dn | nitti al
256 | preaductd dretga ﬁ%%. Addi t]i onal |i mpurilt ises/ degmedarnt s| 004 | 0.17
formed—and——d "1t6'b Het—rrethytmattrexonre—frorru atiolns
254 11981 judt 8-728t ppfohy| nall t rlexdhe |brédAi de BPRRTO9UD)(, O hje0.06 | 0.29
—lal dol _di wer.. (RRbodl- [77), O met hyll _met vl naltrexo e (RRI
255 11.926) ,zggaéozzt1 he (2102 |bi éﬁet hyf'ﬁaltra&%or EF'QR" &g) 0 5s0.06 | 0.29
I t) on6ed (degradan rlegdlitijngg A tli v
228 Y@%en?ﬁ%ﬂnd%ibrr (H1) O ﬁgﬁ 75§§a d%§'126 ?O 1%? ach |of ° 069
240 |tige [t bree add t1|6‘%§]ay degrladast § wes e |i dgnt i f ded thde/LPo 1.05
anahys+s++oH Wb +selatt-er—rom-ecolturm—eluat-eg—at
164 ({188 t|hee3 (,mr‘fact@,g)l ziled1.as |dedcri b@dsheréBa Téver Q062 | 0 0.61
de?r adan—tas| bgggr [ dent T red aihydroxy
166 | 8F HyPHal t3'€xpn@3) t|he'B. 79 degra@éﬁt h487bgef-7 | 012| 0 | 081
191 | 165 | 205 | 227 1(22? 16 18 | 964 | 554 | 696 [023| 0 | 165
5 The exemplary embodiments of the processes of Examples 2-

7 were modeled using the ASPEN Plus™ software version 12.0, available
from Aspen Technologies, Inc. (Cambridge, MA).
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identified as a ring contracted form ((3R 4R, 4aS, 6aR |
| bS) - 6- car boxy- 3- (cycl opr opyl net hyl ) -

,2,3,4,4a,5, 6, 6a-oct ahydro414, 11-

met hano[ | ] benzofuro[3',2':2,3]cyclopenta[l, 2-c]pyridin
-3-ium; and the 2.26 degradant has been identified as
a Hof frman el im nation product (see the follow ng
conmpound nanes, relative retention tinmes, and
aq§Q&M@{F structure; see also, Figure 4). 7-D hydroxy
nmet hyl naltrexone RRT 0.67 Ring Contraction product RRT
O 79 (3R 4R, £xtadive, distillation of a feed mixture of propylene glycol,

nlé?%‘i,ﬁryg@x ébl&gp{ﬂ&pﬁma%%({] %I‘%ﬂﬁ’ tBac% ?Sm&rjrlltg%g waté/r to

I baetdmnedllhbanztefnvéiss[ Steel’ st&c&]rédcpbamsleEredlh?g gﬂéﬁg]réﬂux
n elimnati 0 t

RDEIAIEND  Wat (MG csiag cASPEN AHaT: " Satwares VRSIGR 120,

t hvaflqBie oMby ApBAPTESHIHITHEST IRt e caeﬁtsﬁdglengml«?vel 15 fHese

each of the degradants identified |n sanpl es usi ng

Hﬁ@% \/ae someppentsiang areaunts ob thaifeed mixtisel that were used
| &Sal e p

st a% tF% Eﬁgipe(g acé:}%lrjggnar%thgeg%—tﬂ A n%&l [ n?%ﬁ% eP y the

cmydrqgeonb'ssfpram/seﬂ%xamm |1vd'1¢wmqed| it wjll B @pparemt by those

RN U R B 0 SRR

prm@pbedammthnadmpttmlzéd)depatcﬁxhg/sn sheofeeti Gtauktused. azkhovn in

hods , of i bi t f f .
USHTET foVeRtPr, WR: RiedEiepin SR ZRA Pl Terlen o
f drbgpend YhcbP] arfd®. 45 Qﬁéibnﬁrédtlo‘hkldeZBdetéWeoﬁ’élt AM|bss of

appreci ate that mnor nodifications in an HPLC net hod

0 rpr%%)ﬂ?ﬂeeg'ki?‘é e e\ eRheasdhraciion with; ,3-hutanegdio! was rredicted by
THHS mddel. W || be appreci ated that the RRT val ues
reported herein shift dependi ng upon act ual

condi ti ons. Ebgaqu:)l% agsol ﬂlustﬁa&eso@neafemmdahemindf @aB!Stamn for

"8%’{%?& ﬁé}[‘,ﬁ%ﬁ@%*@& &B éh@ 'é{h?ée%? (él Jo on oﬁﬂﬁ‘natnon

2. tﬁer‘eoéofrﬂae Ipyéseat irwelmme A cmmfammrémpmdsmé%propylene glycol,

(354 AR Ay T L 90 e
med hyfiktilalat rrmxmrée afe fea@edpylenét ghavk theusthylneHBlyEol or the

anal Si B) .the 2' bi.s methyl nal trexone
Fﬁ’&?ﬁ‘f’s‘w&e a)inﬂ EHI?”ﬁQ‘\?ISng %nc%ﬁ'l"ta%dfa”fp%s the

F%%tade‘éllo?s"tﬁa@%aI/Q%eﬁ&Emg%d frﬁﬁpth%hﬁlxkdrgu"ldwe condwt 16 is in

formul ati on from several sources. For exanple, it can

bdluideeripraanicatinn Wititha apparaiuedR. Anetes coaduit E)‘MfﬁﬂspOftS the
Syedisneg drasties DAYBIRR gV S

:Ft cheergjtiil ng nggégse)’r?]%}% ugis;é te S thglyg(\%}a?srl %ol eﬁih—to% th@reof
tlaevaycfrqmn therappar@ipe . preventing catal ysis of the
undesirabl e netal -catal yzed reactions.:
Met hyl nal t rexone sol utions were prepared in 0.9% Nad ,
I EXAMPPDE 8sence of iron and various concentrations of
sodi um EDTA and cal ci.u DTA. ed, t hroughout the
experinents SO ‘%W?E‘Bsrt [afign Iﬁﬁ%ﬁ?@é‘ﬁf?‘ﬁh‘ﬁgtﬂ IWB?Q?%G, glycol,
arthyldre HBESH 1SPBULAMEDT /2, 3 Buldhedict aiduiacl By @dualsCof water
and NaEDIA are used inter changeabl y_ throughout. Used

t AASEnYlD M RAlEersaemts WaIPEi ton fasraa SSC&I#I%I gntaining

Eaﬁﬁﬁﬂxﬁﬁ&bw o%lrmatéh% HeCdiSMictah & éIQhI%@I/éteéF% rGétHrBaE3tRed

di sodi um and CaEDTA are used i nterchangea

t kevRhonder mefiuracoritianss was' simylaied Iﬁ}lbﬁ@m'ii'gfxﬁrﬁe spEe as
SR At e r I

ATIETRS et peRBIHBATR Fagrer o EeAbs S P Precited to

efcbatain 0.89atmale ffitaistion agpriopylene |gbI¢obanct A4 5andletiastion of 2,3-

nmet hyl nal t rexone degradant. See Figure | A and Figure

I B. Thus, chelating action will facilitate

met hyl nal trexone brom de stability in solution at room

t enper at ure. [00121] I nh| b| t| on of rret aI - cat aI yzed

PCT/US2007/022815



conpound plus cal ciumsalt-chelating agent results in
a fornul ati on having i nproved room tenperature

W@ @Biobi3ty characteristics. Preparation of suchCT/US2007/022815
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i nproved formul ati ons conpngse use of the foll ow ng
exenpl ary conponents: Active Methyl nal trexone brom de
(5 to 40 ngs) Chel ating agent Cal cium EDTA (0.05 to
1.5 ngs) Isotonic Delivery Vehicle 0.9% Normal Saline
(1to 1.25 n) [00124] For a 0.6 nL fill or 1.25nL

fi 0 ltre j I
i StanediolO Adiffoff P ¥ pdlaf Sl 6P HBNE) RESTHUBARES reduce
nthe foverhiead masEf.D'bﬁomdzerte elycad frdis8.368 @uble frattian (example 2)to

254 e P, S A8 L BRI o b
f domongdin prapylérlel gligednt o1,eHetdneglicl shdvéthyisne giyeoltezdvered

PR Bl SHWPALSTE 33-4aTRAI: LIRS APOF e ack of

bfafmé;fé%tr3 eBBtvféénmatQaém g,mBiEHn%dld\\!F 0. 24 my 0.5 ngy

Sodi um Chl ori de 0.65 % 0. 65 %&xanple 3 Inhibition of pH

dependent degradation of nethyl nal trexoneformnul ations

[ @O4ZapLERhi bition of pH influenced formation of

nmet hyl nal t rexone degradants . W have found in the

presence of Exiractiyeddistiiption d¥fga feed iroimtuné of propylene glycol,
n ac

ST oG 7o LIERBISE 4 3ol BBl ALy S Whter

t hmixeld nwttﬂnyﬂheabblaexmmiegmeidmnl t¥\éfomave Bolutieh bgontaining

T D e IR

prpadw@d | &lurdh ua@ror&&xd@@ﬁ@d@m was Céaﬁalétéae@ubaahhﬁy as
ent. application 60/835,687, file

pr OV SI ona at
(Hggsibed mz@%@pw P A8 omeuP Tayney3. averhaads \qﬁreﬁ?@'cted to
a%htaﬁ?ﬂb'ﬁ'?‘mél@‘?ra@ﬁ’cm snsra%ﬁén iyES . uw%nioméneﬂ of 2,3

herein in their entiret ér ence.

Fdtutanedinl. blenee additipg ﬁé@rﬁnlﬁaﬁ@w@f%olﬂ@ watar aves expegied to
I

dgé@?ﬁe‘gg cﬁ I(Hr?]/ e%Hp g@ \;Jg/letnlae &@5 Trﬁa'r ?)g'fgg i€ ¥raction
r dexangple ) ¢al Orﬂét'/ hyblaétat:tlm fdei stlllml bottors® [urtdistitied residue)

L RS RS LA Ry T ol

][ eécovlgescaww tl‘&ﬁa@hﬁgﬂ? roewm@rdmbm me]garfed?al Fgg@reagg @hows
I ONnsS assesse or pro uction o eqgr adant
¢ ShElacR o 57 Bas i ane B waST R ERBLRY B 3csaiagiol (2.3-8:0)

refrigerated control saline 0.06%. See Figure 3A and

Fi qure 3B. Use of cal cium EDTA appears to facilitate
prEgEﬁM R-of the 0.79 degradant under our accel erated
stability copdiidiQBSqdistlR fr

200 75% RH t RaT g degra g ?ﬁg?deté@g@ ?ﬁ?g?ﬁ%”e glyeol,
0 .etdeneo 9lycalg % 2-hutanedipt; é%&butaneﬁlotaﬁmﬁﬁaceFambh&hsmfr water

Y R e T R

Ttappcoxmatbb' 81286 fathandl abi men diktitled iibeal mjol\ees lsueeEExstmahﬁed

O el B b T e AR
Stdébd:ribeﬁ)’nmmdle QnAs@ho%Ghﬁ&’arBHL th& @ikRuthtioe pleaienst that

reduction in as well as the presence of glycine

r &g, ovedrepds §’t’%%‘i’ 1GoRtIN On! ¥ Mok frgctien @é@f@%@ﬂe glysel and
4.0. 08Bl FE&iohst 2f @Bméln‘éﬁlo@ PHed @b biikiYn ‘U'f tarkﬁﬂ'ér éﬂﬂleﬁ\t like

control at 7Q0C. formul ation has a pH
d ¥aderds expesiad tmeﬁduae filesy ﬁmra@ad)hvsg @nﬁpmnylaﬁ\g gi:a:oEtmm 0.758

d | ¢ Tk . 550

ngre Jieliion (2 GBGE) |0 10.PS4 dnBe RRdioRE el b feins
g(owdistiled sesidud). geoexpacted db qohtaurpeajpylenesgjyaql ny2ibatanediol
HPLC is represented in the table. For those products
identified by the peaks: RRT 0.89 represents S-MTX;

RRT 1.17 represents nal trexone base; RRT 1.55

represent 2, 2 bi s net hyI naltrexone RRT 1. 66

e o, o o o NN oA — —



formation of RRT 1.55 and greatly reduce the fornmation
of degradants RRT 0.67 and RRT 0.79. A room

wo eowesBiure |iquid formulati on consisting of PCT/US2007/022815
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met hyl nal trexone, CaEDTA, @965% NaCl, 0.3ng/nL glycine
HO with a pHto 3.5 nmay be devel oped as either a

subcut aneous adm ni stration or intravenous

admi ni stration fornulation. [00129] Preparation of

such inproved fornul ati ons conpri ses use of the

f oo @Wo@ﬁ%c&@?@@nﬁﬁﬁstr AE tn¥ f .
Met hyl naI trexone brom de to a4 rrgs?mgw ?avﬂa}]eé fggntz 3
Caﬂildade@DFNU(r@ 105$h°@/$1th5)la¢ls of amiazetisdney betyvegn rathdrel and
0.4659 I (0.5 to 1.75 nL) Stabilizer
glé;‘glé}i'e bzggg&e)nt pH 3.4 -3.6 @ to final

Vol umeTABLE 7 For rrul ation | NGREDI ENTS 12 My/VIAL A 16

t hyl nal trexone brom de 12 ng 16 ng 20
AL,

“um EDTA di sodium0.24 ng 0.0.32 ng 0.4
mé]/ m— d' hydr &xﬁﬁN@ cﬁﬁmbtkﬁﬁ Q(W)é gﬂktdfe oF &oﬁj@]e@e égcélge@uy@ne
ci ne
pf@'@% b bytanediol, 2. 31befameﬁjoééﬂ¢ ér@ce Lagmw pbwepees n@seci with
fl
A B
[ CHABen-Pepasxidabedistiled ihastriniass steebstructured mgcmdawlumn
gﬁffg?f dé?lfux 'EBEE.YBH%%& @?fﬁ’urigteg rs%%tgﬁtlél@das?’de%tcﬁgeds ?\ds%xlémple 2.

Wer e |sso ved 1 n wat
0. mshgmfm dapaneud, tHET sinadatioo anedlottbdsﬂrdtvtbel dvieehdade alvould

soI i.0 ought ..t fill 0.6 . Jhe
> Rl DA (iR con, BPRuhesoieD! BT plag"OlF tracyiogs of
o[, 3-watdnedipH Befce Begitibi Idigthéqidl@ﬂ o6lvans waterpag estpedtsd to
fllteredthro h 0. 45 and 22 micron PVDF filters.
REEEYS AP QyelisagnlaRase .prcrpé/&menelyceh fram %8 mnlgy feaction

Ur(@%mbl@\/? %1091% rﬁaecﬂatch@ﬁbs ThemdtidR Bleiicted ik iR Still pot
i ncl ud |nng|a s, anpoul es, syringes or auto-dispensers

miettgEsy {undistilgd F@égimebuwgrep e @fyeohr & 2shwaretielt and
or, MyTolt} n

etm{* ati Q@BIW&SE@%useg{ ? g?wgar en%seg)glaggéémgﬂds Hl" faﬂ@&nol
elFtI@we 1‘0r'shglafscltllleal‘cuek{)LQ1r anlrazepopetbiebveenon- ;fropanol and 23-
[ v istration applications. See Table 7.
[3’3‘3%??@?3 8“/1 the levels of ingredients nay be
adapted to a final fill volume of 0.8 (or any other
pr, final volune) to obtain the sane

C@%@H%Egtl ons. See Table 7. TABLE 8 Formul ation
| NGREDI ENTS  E2trAMiiv¥Idftifatich &d Midld %glémé §15601088ylene
brom de 12 ng 16 r%glo ng/ mL Cal ci um EDTA di sodi um
0.9¥£0hy . rbytanedigly 23-butapedicl andrara aouRts dowatgmmixed with

Chlhé’gb%? s%lv%nffg(y@ngotd'%rr% @50I%%0%Mmq;§wgn él? 1%

pH
| my@eeutenbe ugmu% in @ §ta1nle§ sleell stsuszxgre@ peéckedf ¢alymn under

e e

alnn@iahalredneledmbatpnﬂﬂwtémdmu\wlllfonn d bighabdihgrgz&btedpe with

o RnsClE PELBES) BESRBRnIA RIS 27 ads FErdicH Bt the
o_d&mluatg)mé\t/eraéaubwm&lamk;mid &?1 'B.‘ndwdflb ?irlﬁ@ilclvﬁdf afuf#)ytehe glycol
n uti on brou 0.a i une, of 1.
31%@%@%&@ mg{q e %t%rr?déf ’ére itign, of, Xylgpg gnd the
résultlr% Szedtdbe WRad prelidted B re'a%léé”tﬁé BQeﬁ@thléé%nof‘"@r%pylene

prepared, and filtered through 0.45 and_0.22 micron
P\9b1f=°¥ froie P/ 58REelR {raglipns (@mpim 2hde 9. 171 dgolenirastiensafhe

9 lndscel wai.aealrﬂﬁaqrthé%m%y%ﬁorﬁeregh iSRS rediYe Jg\%ﬁlﬁqhaude

contai ners, including vials, es syringes or
aMQﬂYdﬁ@pQW%'rsﬂ #rhytapedigt |anriz@tbylenze&aquql rigcovered with trace
preparations are stored at or bel ow room tenperature,

wi t hout freezing. Resultant fornulation may be used

for parenteral adm nistration, either for subcutaneous
adn1n|strat|on or for i ntravenous adn1n|strat|on

e s ~ e o ~ F A/ A NSNS
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Table 9: Stability of MNTX in pH 7, 0.02M Phosphat e*
Sol uti onPhosphate Buffer: KH PO4 and Na2HPO4 Table 10

Sol utiond ycine Buffer: d yeine and NaOH [ 00135]
Preparation of a nethyl naltrexone forumnulation
conprising sodium EDTA and citrate buffer.

Met hyl nal t rexone fornmul ati ons consi sting of

met hyl nal t rexone, sodi um EDTA, and sodium chloride in

1018, D, PSSO AR 5o g 072

Develebef xgone a0 Mould/edthiocbeprezpuered feomh thi lbuwtanediol in order
c ri he sane conponents for stability
ngﬁ% rrlééycgeatst udies with our present formulations.
[00136] Fornul ations containing 20 ng/nL
h IBgEt rexone bromde in either A-0.7 ng/nL NaEDTA
z§dusted with citrate buffer; and B- 0.4 _
'TQ/ . CaEDTAA/ nﬁ&t@r@o/%m&lam’edpﬁ %y@ro@@hdﬂz&@cbf% tcBrbohydrate.

glyci ne buffer were prepared. EacCh fornmul ati ons
wethe miiEe SOMPHSBe RropMeneglyerlcetbiicae elycak dr2batanediol, 2,3-
f : [ 7
o e N e B o o e Bl o d0tg 4 Solution
broomairing appreyimately ‘(Q% Mtﬁgﬁheah)(tunenseeqdrmbaelgdimlﬁed in a
d I.ped a
SRS Tk PGB, ool (Plimi i o F e canitions; 1t is
dexpactadt tHaorthat bwerheadse vﬂlesctdntan aditsous hD0B2 | molkaliaetion of

0138 d tabilit dit
s GTORYSTR Sy BRI AR Do oo & ave-Rrghesinl @ shgpn i
S CngurmZEE'Bﬁce bheition 67 tr@g&blér%l\%ﬂ Welegipeectddasir8dice the

i ncr ease. is believed the fornul ati ons and met hods

prayernsad H%? of Rroryensy glyee!t rm Gf Srdnalg fiaslion éxmmple 2) to
S | i

Sab3 Pt MectioR. PYhe 34l ol BIRAS, LRiues Ealef Wolld ve
| exepeted @ incudecprgarene giycpkrl; ZzbgtaanL@dl ethgteabi glyao) that

SRRl SRA R t&agat X + rn8hd BABRERALITElgRH 8'3hows
cdime kackiohgn aeemtgmel bem@'eh w@te? ang/Zﬂ -biaRBdial. 0. 4% Sodi um

Chloride and pH 3.5 adjusted with Gtric buffer (HPLC
Met hod B) PROCESSES FOR | SOLATI NG OR PURI FYI NG
PROAMBNE 9GL YCOL, ETHYLENE GLYCOL AND PRODUCTS
PRODUCED THEREFROM | nvent Pet er Kal agi as TECHNI CAL |
FIELD This i fVBMYERT PEIRY ?%? Q')Smi Sryeae givegh 1.2-butanediol,

sepabatanBdiorahy krBbe aglolhey oﬂfvatléf M RIAEWEH )?%Qll\arfdi @orm a
m xtures containing the eth ene al ﬁcol or the

o1S6IiPB rFeniIy6 [aParRKImEtebr %o sThey nwaum is extractively

Cc |
R R e S G 480
proguedmectadothap e oahr@nadsalwils@mntaesab@mﬁmbmaxtle fraction of

PIRAA G R SBKLET0 hF ol Bhol veopl Bt L8t i

pqumyé éwéienfbeadddmnmfm ablaplsoldem:tt Iik&nwatier & bypeetery to reduce

oy RierbHElot® B bR sl o B, il Eelopi Ry 2) to

aroe11|7nd1wé fationty - 'mé)@tilﬂp'i)t Qfott@&u%otdrﬂ%tlmlﬂéél&&é)r ﬁould be
for exanpl e as byproducts of fluid cracking

oiekReed &9 MHd@r%[E’RY'ﬁ@e gtycply drobutapedial a”F’n@thW@f‘P wb@ol that
S Rlcyv&bd Q\ﬁﬁﬁﬂi&%é&t@@f R&ted€BhE L& @hnddio)i ﬁ@hﬁ@é kRSws

rate. Eventually, demand for petrochem cal derrved
pihsigek of ap prediigpethatweermmethanpl nch?, 3hudariesisl 2,3-B-01).
petrol eum Wen this occurs, the nmarket price of
petrol eum and, consequently, petrol eum derived
products will likely increase, making products derived
from petrol eum nore expensive and | ess desirable. As
the avail abl e supply of petrol eum decreases,
alternative sources and, in particular, renewable
sources of conparable products mnll necessarlly have

PCT/US2007/022815
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derived fromor synthesized frompetroleumor a
petrochem cal feedstock. Propylene glycol that is
such BST/aS2007/022815
carbohydrate, is referred 2o as bi o-based propyl ene

gl ycol . FRI SA has established certification

requi renents for determ ning bio-based content. These
nmet hods require the neasurenent of variations in

i sot opi ¢ abundance between bi 0o- based products and
peémMng_nﬂ)erl ved products, for exanple, by liquid
scintillation counting, accel erat or nass spectronetry,

or hi gh pr ecifsmixuriesaftppylers glycosthyspecdlyatet, Ejbutanedlol

o Pbleeltt 513 e ifou oo iERr R84 HRN BbRafia o o
i ssmiutipinc doatdining capprhﬁm@biélgr 8.02d usprogamsiot Dixe sdllfich is

SR BUEH R SIRRICSs St pritvred KR P HTr

praoﬁumbﬁgl B3 eRpORES ISR, thé%rr%%dsf\ﬁiﬂ OREHIP laBoutCP4 46 mole
transport within plants duri n% hot osynt hesi s, | eads

t Jr%cﬁee iof |P6°F?Yé%190@i>’%°| raidi oyt mplﬁ fragtiopi of-2idbutasediol,
C t

OB AR S 3RS AR A e
ditpffédém theh ovedend gosx of peepyient glycolofsom 0.758 mole fraction

g hBRED 4D AR Y e Bt i e

r adibudd Het expecledadsntlodel pfdpytemet glycodt bReButatedisl darma Ethylene

bi 9- bgsed to,petrole product.s. _.

o1 e EtPBa Wb b i, Bt Biley ! PP ibeai, Fiasrat

| rshews ahé Gaukl of Radafickep @mw‘v&@nd‘gﬂsbd%t BRdl 213-6&8Rediol (2,3-

A%TM I nt ernati onal Radi oi sot ope andard Method D 6866
@'hi nes bi o-based content of a material based on

t he amount of bi o-based carbon in the material or

product as a percent of the weight (mass) of the total

orlgeBLEdlbon in the material or product. Bio-derived

ati o ohar actel Ao oy AR eFPERE DL £ PButanedio

co?nii){ostanbdiml aBd drangyambéiets sofawatat tis mnked/ wnthl xmmta feem a

f
+ &o1BA 4Bhiairing BPPdkEe Tk SHRDRCTAS wihii S e2betranisaly
defistied irpa athinibss stebestrapirad @aekdd edlupatundenmsfiug 2baditions.
F oo Bl R xhediS B r/RHN ot Bigh APIE AzeatoRs wih ethylene

blgwd@&%leiguﬁaf erluetis)expédted thEMheadMtiBE &Sverfiedlds will contain
roducts and feed stocks from bi ol ogi cal

S(%PPHEQ 155’@@'96@5\?0 of eropyigeagbicel ardabeutd.07smpleefractions
SHpRl y. bgfanﬁaﬂ |36 SR &5 Lﬁ’?tf Qe &&Hlt‘fb CONNBHE Sinli Ghe
be depleted, the economcs of petrochem cal pr oduc t1on

vwf13$U|ﬂlﬂg<éZ9othnecl§ exnpectassto ogduckethpeovearhédrshiasal of pnodylene

PSGEL T 758 e A Sahhd 2B BT 890 e s

beméfbdttohsomrtimIlerhrrksamue)gwadMahé asyxpectedsiocingiued propflene

B BHAEREY Bd P L Brro PGS drce ramotnts of

Suméry and Z;B%btm@ﬁétﬂﬁn The &venﬁeﬁd@%ﬁldee SQYFRIHAb bntain 0.727
processes whi afoduce poéé%#s fron1con2|ex m Xt ur es
DS Boryate s Nepliurcedipeiereppyed 605 Bathutanpelol n order
P& BE ¢EcyRIdgomol ogous series of glycols. Some of the
resulting polyols boil so close to one another that
separation of the polyols by ordinary rectification is
difficult. The relative volatility is so low that a

| arge nunber of theoretical plates are required to
produce high purity polyols. In a process involving

hydr ocracki ng of hi gher carbohydrates, such as

gl ucose, sorbitol or sucrose, the nolecule is broken
into fragnents of | ower nolecular weight to form
conpounds whi ch belong to the glycol or ponoI famly.
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used for hydrocracking sorbitol to produce glycero
derivatives. European Patent Applications EP-A-0523
wa@ebsasm1EP- A- O 415 202 descri be a process forPCT/US2007/022815
preparing | ower polyhydric2al cohols by catalytic
hydr ocr acki ng of aqueous sucrose solutions at el evated
tenperature and pressure using a catal yst whose active
mat eri al conprises the netals cobalt, copper and
manganese. Persoa & Tundo (Ind. Eng. Chem Res. 2005,
8535-8537) day rbrpg%rﬂ ﬁ\r/é}ﬁf?)ﬁshgso e&?'&\égérLﬂeggwm Y&fdNce to
to 1, 2-propane eat1 ng un ogen
pr@st@lrr @(enﬂplplrye@’emrnehtSRampomilmnchm:bsathblre@ﬂi tiowever, it

SR BASBLARSR) dneeh Bty S50 E dadiepR308elons
pmedlgd:atroes @r cambinativgs bEaﬁy iob thet exmﬁplé@%rgbédlments may be
ree, et ar bon, processi ng. Fe

5 00 WS fparino S i SOt BrE SEoRR OB dvesdPh. Thus, the
Caﬁ@érw&h i$ hat liMREdbY tRe iaeaagﬁ.aﬁta tﬁ@feaémgtarys)émbemntém but
converting glycerol into 1 However ,
sdRther by theappendsd slaima gs cagipalietiedar her r epor ts
i ndi cate use of Raney Copper (Montassier et al. Bull.
Soc. Chim Fr. 2 1989 148; Stud. Surf. Sci. Catal. 4 1
1988 165), copper on carbon (Montassier et al. J.
Appl. Catal. A 121 1995 231 )), copper-plati num and
copper ruthenium (Montassier et al. J. Mdl.. Catal. 70
1991 65). O her honbgenous catal yst systens such as
tungsten and Goup VIII netal-containing catal yst
conposi tions have been also tried (US 4, 642, 394).
M yazawa et al. (J. Catal. 240 2006 2 13-221 ) &
Kusunoki et al (Catal. Comm 62005 645-649) descri bea
Ru/ C and i on exchange resin for conversion of glycero
i n agueous solution. Again their process however,
results in | ow conversions of glycerol (0.9- 12.9 %.
One of the problens of producing glycerol derivatives
by hydrogenol ysis of glycerol is that other dio
conmpounds are formed which reduce the purity of the
desired conmponent. For instance, in hydrocracking of
hi gher carbohydrates such as, for exanple, sorbitol to
produce propyl ene glycol, typically 3-5% by wei ght of
2,3-butanediol is produced in addition to 1,2
but anedi ol , ethyl ene glycol and 1, 3-butanedi ol. These
products are referred to as "polyols" or "polyhydric
al cohol s". The boiling points of these conponents as
shown in Table 1 are very close to one another such
that in a rectification colum, either under
at nospheric, reduced pressure or at an el evated
pressure, the separation of substantially pure
propyl ene glycol fromthese other polyhydric al cohols
is difficult to be attained. The differences in
volatility of propylene glycol conpared to
2, 3-butanediol or 1,2 butanediol are very snmall. As
shown in Tables 2 and 3, the nunber of plates required
to achieve 99% purity is very large, requiring the use
of very tall distillation colums (55 trays for
2, 3-Butanediol and 88 trays for 1,2-Butanediol) and
hi gh energy inputs. Table 2: Theoretical and Actua
Plates Required vs. Relative volatility for Separation
of Propylene dycol and 2, 3-Butanedi ol. Severa
reports in the literature describe efforts for
azeotropically separating glycerol derivatives such as
2,3 butanedi ol from propyl ene glycol. For instance, US
Pat ent 4, 935, 102 describes a nethod for using an
azeotrope form ng agent such as propyl ene glyco
i sobutyl ether, tetrahydro furfuryl al cohol,
N. N- di et hyl acet am de, ethyl ene glycol diethyl ether,
dlethylene glycol dlethyl ether 2- met hoxyet hyl ether
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Charles M Hansen (CRC Press, 1999), which is

i ncorporated by reference in its entirety. Hansen
wa@eloslosidity paraneters can be cal cul at ed usi ngPe®s2007/022815

program "Ml ecul ar Model i ng3Pro Plus (version 6.0.6,

Nor gwyn Mont gonmery Software Inc, available from

ChenSW 1Inc) based on val ues published in the

"Handbook of Solubility Parameters and O her

Paraneters” by Allen F. M Barton (CRC Press, 1983)

f gk ARlgrent s obtai ned experinmentally by Hansen. The

Hansen "h" (hydrogen bondi ng) val ues at 250C and

HaWbatis ‘Cl@imégist ari ty) values OC listed in Tables 4 and

5 were calculated in this manner. Thus, a need exists

for an econom cal process of separating polyethyl ene

gl ycol 1arm/pcmceeslﬁqdleﬂatu§g ycphnfﬁ/lhgmlmbh@éd p@pyleyidglyeol, bio-

al Cor‘@gﬁ}y UMVARY OF THE | ON I n one enbodi nent, a

prBee & Ayl Of A gompPingY NYPP fRE"GY: Beasess oMAsIngne
glmmh% tHe Biotzed ;ﬁbWéf%‘@ly%ly@r{é bidtbaded %Wl&@é gRBol or the

t here nprises placing the bio-based propyl ene

gl ycol COPPE‘aEiP%bﬂt%%fda%d ﬁ;ﬂo@ﬁéokyreyfdmancﬁpp@raéus

C {

a?p@ﬂ'g‘t@u@%'é B§§&Pf>m§2@§ ?I)RB‘ qg% gfﬁg e étﬂ¥ Eﬁ'e glycol or the
bi 0- bagembination gheseefl godtheqrolarsolveotin thaapparatuse ardf

SR RL B SLSAbe B, el SRl BB iy e

pr opy| eombiglatiooktherédfe bi o- based et hyl ene gl ycol or the
conbi nation thereof. In another enbodi nent, an
i sol ated or purified bio-based propyl ene glycol, an

i sol at ed THe ptockés efclaindhasddrent e palar 8blvem!is selected from
conbl nati on thereof has less than 0.2 wei ght per cent

ofthq gsoum cofsisiNg 1of methanagh, gthanrali rrPrapanal, doHianRkt iseputanol,
t r33%)!5{*stleoh'o[‘ W&ter A, Ifémoé’dldiméﬁeélcaac?d’ St?lﬁgﬂdc Q{ZId \uconlc
renpvin ut anedi ol s from bi o- base ropyl ene
buas»;ldoaggdweaqwHwﬁ@cgloy@@mdoan@aamgm nations ﬂ’lhaoéof
includes a first conduit conprising the bio-based

propyl ene glycol, the bio-based ethylene glycol, or

t he cofbi e proreshet doaim 1waethsysd)mpn$mg tsbbjecmgnbuei mﬂected

nf i qu or, di i xt
ook BEREPP YRR bR, e bR 043D Sy BR gBl i épipbiaton
gltlyerebf tora mhlaelcp)jftﬂcatktn MSélhwmpﬁoceﬁJd t he
but anedi ol s. The system al so i ncludes a second conduit
conprising an isolated or purified bio-based propyl ene

gl ycol 4 ame srobédsest imPUrwhdremh b polrsaflert Ryd; %nﬁansen P
gl ycol or a combination thereof, and a third conduit

c SRIMPIISY PRramesengareatee dhan 2. DHenyerP solubility pemeter greater
DA NGS JHirgiy of ]thélljiéf'?stehabeﬁ ol Lyt Cﬂé}gh{e'té}nﬁ e (I’-%sen H
embodi ment of a process of e pr sent I nvention,
weP|ubiity paremeter df iess dharad Sedr amecarbioationtthgueot 2
depi cts the conditions of another enbodi nent of a
process of the present invention, as well as the
resul t §. obiteapnoedss biecleim dnfurfrieg uomszmg exmuang laecontent of

R e Ul PR RE S e yiszared et deo

tlmetr&a‘dsom‘imnﬁﬁcguhere@fl I lustrates the conditions of a
further enbodi nent of a process of the present
invention, as well as the results obtained

t her ef oMl &Hé@sst_bf%ﬁﬁ k?ﬁﬁhér%n’?&@mgt proBSciRd tr@"ﬁo based

enbodi nent of process of the present i1nvention,
werepyiane E'é!W'eéhlﬁ pio-bases; albilenn ealegal o thei ggmhinagion “ther eof
d pdi cating that 1,2-butanediol wll
fgr?mgéhbfégﬁag%et:&ng azeotrope with ethylene glycol in
one enbodi nent of the present invention. Figure 7
depicts the conditions of yet another enbodi nent of a
process of the present invention, as well as the
results obtained therefrom Figure 8 illustrates a
graph ShOWI ng the Iack of an azeot r ope betvveen wat er

Y 1 o Y T o a1 e



and are difficult to process and handle due to
environnental regulations. In one enbodinent, this

WO pwsfsizon descri bes the use of pol ar sol vent sPeTrag2007/022815
i ncrease the separation eff2ici ency of propyl ene glyco
and/ or ethylene glycol fromother polyols. Polar
sol vents that nmay be used include, but are not limted
to, a primary al cohol which is al so produced by sone
of the hydrocracking routes enployed to produce such
pol yol $ orps0 t he rOQaNGLYS| es
to con\?'er tThg%I 9@&8% 4?n?lfg)mgc;l' yol s%mvy}%hegﬂﬁéﬁiilgr%%gﬁg% at
paioaditions \senh ghatt &emalad ésictiablof the eolleted thid-bassdl pmopylene

th rity. of .pr ene ol be .effecti vel .
+ sttt ol B R eRTELARGERe JTR BF 458 rEMbingEed thareot s
t aacrbesedd agetdnphrel etoetheubiothadd Ppropylers glgdoy Chle Bio-based
purified etqylene Igcol Wﬁy b? obtalned froma

mi SHRYIPRE Q¥ER afm%@ogrﬂ IpEAnEREregf plaged insingyAPRARYG- y col

and butanediols, such as a m xture obtained by the
hydrocr acki ng or hydrogenol ysis of a carbohydrate or

pol yol 8. sﬁehsqgtegwc@rr%qed hierbgped eranytaneeslycolaan isolated or
c : 0 :

R okt e B cclrorte SBpBRERL Aokt sk than
r b2 wieight parteskofra2-butamediot t2, 3-batanediol ar xavmbiedtiauthereof.
Extractive distillation is defined by WKki pedi a

(access date Oct 20, 2006 at

ht t P: I/ igenThmi lsolatet! ar pnnr@‘ije_&i Mb{blﬁséqi @ﬁd;jyiei'lfli%ll%dl,l thatissated or
as f. NS, tractive disti tion includes a ,
dipéjtr'ﬁ?q’ %gtlﬂ?e netﬁﬁlgnﬁrgg c 87 cﬁe ac"i‘??@%t'rS’Pet?'eﬁ‘?‘ﬁhOf claim 8,
baiHéréifl, the ab@lhiededry piiifiedvBlbadsk8 fHOPPERE Blycol tfe isdidtéd or
solvent, that forms no azeotrope with the other

c vpBied sthylene glyeo! ar the cambmetipn dhergef igiaftg biodased glyserol
uskigif or m xtures having a | ow value of relative
volatility, nearing unity. Mxtures having a | ow
relative volatility cannot be separated by sinple

distil Lati : [t 0 he .
componcgt & P gRede piiifed BoBdselpfoRelebiiediy e spofgred or
t eriGedioteased ¢tbylenepgyad e onttheemmnibndtioa thereof of claim 8,

chantadet ah .2 uSoll pere T fin el onaensal t on

The nethod of extractive distillation uses a pol ar
solvent, which is generally nonvolatile, has a high

boi | i né"poi”htcomsi IoN nFPUBPITIRG \iDE hisplRtedyiokt RIFiBed bg’P'based
degspyléHe bg{_ean 3Re AZRAB OB Burfiett BioBasdd' @tHyRrR g§eblY Bhlthe
interacts differently with the conponents of tﬁe
micRMbinatigh therapidslame.rel ative vol atilities of the
conmponents to change, thus enabling the m xture to be
separated through distillation. In such distillation,

t he cofi@onihe: compdsitidneofgelaiat &t, whéretn thetgonymsitioat asnprises
0 N r he bottom product includes
tEéessﬁgarép%v}{,)ﬁgtth%z??§ﬁ%P8§|§gt_ The pol ar sol vent can be
separated fromthe fraction in which the pol ar sol vent

is presgnt because the.ppl.ar solvent does not form an
azeotr ig'e%‘n'f‘ﬂ%giﬁa 1% Pu§%$‘£@ﬂfba§§?| pﬂ@y?é‘ﬁeﬂ?%ﬁogfﬁ‘af’ g R}ss than
schweightpéreantdf 1anBuRhedibe 2Rbiradsdiantd arhisinatibnithéreof.
art including, wthout limtation, a secondary
distillation or nenbrane separation. |In various

enbodi pgnt | iflb P bid-b A0 | :

pol ar sol v?net ?;S ta:‘tjicgftomb%lnﬁé(tﬂh)g ﬂéa;’stggeﬁr‘]kto Bglgg%ﬁ%ygm gf ﬁlg\'/rg 13
HAa¥ied agpirdy Pt at legst 96%. ues of greater than about 12
(deltal/sgr(MPa)) and Hansen hydrogenbondi ng (H) val ues
of greater than about 15 (delta/sqgr(MPa)). The Hansen

P and H val ues, respectively, for the foll ow ng
distillation agents are: water, 16 and 42.3
(deltal/sqgr(MPa)), respectively; for ethanol, 8.8 and
19.4; for nmethanol, 12.29 and 22.31 for nethanol.

Thus, the polar solvents which may be used have a
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is referred to as "bi o-based" propyl ene glycol.
Propyl ene gl ycol produced as such finds many uses.
w®oons/081311 hese i nclude, without limtation, USBCEHESE07/022815

solvent for aromatics in the flavor-concentrate

industry; a wetting agent for natural guns; an

i ngredient in the conmpoundi ng of citrus and ot her

emul sified flavors; a solvent in elixirs and

pharmaceuti cal preparations; a solvent and coupling

agent iqg t LO, ,

Shavi nqor S atel 3 fRAEY LRDESEE By b Yy ARARY 13,

erhavinigfless than Ochwaight peraant qfithe Adclutanedidl. cr eans; an

ingredient for |lowtenperature heat-transfer fluids,

invol ving indirect food contacts, such as brew ng and

da| ry usesThassolatbd capuriééd |bgeba$aﬂpgfpgkeagygl;lybo$mlf&}eum 13,

reservatlve and stabilizer in

QﬁH%§$ gg§eagb@e(“PFW”the exception of cat food),

bakery goods, foodflavorings and sal ad dressings; use

as a dust suppression agent; solvents and

conpat i1Bi | Az 8YEemofort 1eaayingy betasediolse §PRK bigersedkropylene
%ﬂ:ol r?ond@é’@éd"'ethi/lgﬁe §%8I%r%réd?ﬁ5n‘?§hd?lr RERBE comprbRge
| ubricant in metal part manufacture; as a raw matéria
f & figitpeasspiteremprisind|the Hitrdbsed; prepxbermtglmok ethef bio-based
pol yvi %}H quepcﬁ)ééoﬁjeor(tﬁvggm |ﬂ§{&?thete(gf use in the
nat ur al des ry, and to provide
f repeappatdtasvconfoguesd foodistiting armiatuse Wblpmdel@ b&ptymnbejl)m:ol
revent,_d ed caysed by freezi Pro
!Os al sg‘eléeodg%%edt el Eetngr ﬁliyﬁ@ %t“é‘?.c& |oph§e9e ' 3hd the
synt hesutaneliops opyl ene gl ycol esters mnth sorbito
and/ or fatt aci ds. Such uses are not limted or all
i fcPENre ﬁ%u'hﬁg)meas'naa%n lisplated epropetfiesl biorkased propylene
ski | | ediycal, tBﬁ Rolated/aby %iﬁuf%Hb‘BFH BRYGS dhyiéhe Qy&siest a
di scloSure relate to a biobased replacenent for
propy! ep@biaientheseaf; @1ty | ene gl ycol derived from
p ﬁfﬁ cul ar, bio-based
preaz)ﬁag Eﬁg&g%cow Blblu an[ség éet hyl ene gl ycol can be
produced by hydrogenol ysis of polyols derived from
bi ol ogi,gal SoUrce derive
appl i c&g i oT S ygfen?ﬁ)g c@f%ﬂ&s@'g‘efﬁfﬁ% %%sﬂn}qsqogghfgamgpses a
mweightAveig e ra’uG@f mhesbhteaediolsTtbethertmibased’rpodpyreﬂefg1m the
t he dro S bi o- deri ved pol d the
prbbcHB %Eg %85@'%&#’&?? Wﬁ%fb@%ﬁf‘% ﬁer’r[1 PLIE8% from
petroleun1der|ved products, for exanple, by their
car bon |sotope rati os usi ng ASTM I nt ernati onal .
Radi oi 48t die sysiamaf ¢lavet Hodgvsreisdee mixiyiRitridep Fomntees 2
an@diR'seReAL i n the product mxture of the
hydr ogenol ysi s product from a bi o-derived pol yol
feedstock nmay have a bi o-based carbon isotope ratio
rangln fr 0 e t t
“bi o bgge dorﬁarbggtg%sgotqoggé?a Q/h&%‘i ﬁe mﬁd &6Muit further
Cc coppsises the polarssobenponent  of a conpOS|t|on havi ng a
carbon isotope ratio, as determ ned, for exanple, by
ASTM I nternati onal Radi oi sotope Standard Met hod D

6866, RiheAdhe®beserisolalingiropiiens giyasiotheahathed cbinprising:
reference herein in its entirety, that is indicative

ofexiactygyodistlling,aj rHB‘FL{E&CH@"P“FWQVWBPﬂ%? alygokanthat ieaghene

part, thepb@rhﬁgu%h tRé P%@h%g{%&%g%‘gbﬁgrﬁ' cul tural

materials (includin

migaiating pgymdener glyea ?nayma@t deareased qoptans af ths a6 eNe other
O her tha the operating exanples, or where
othermnse |n Icated, all nunbers expressing quantities
of ingredients, reaction conditions and the Iike used

in the specification and clains are to be understood

as being nodified in all instances by the term

"about". Accordingly, unless indicated to the

contrary, the nunerlcal paraneters set forth |n t he

- . T



of ordinary skill in the art would find useful.

EXAMPLES EXAMPLE 1. A series of studies were conducted
WO 2008/02000m  hi gh-pressure Stai nl ess Steel 316PCEHS1007/022815

A solid catalyst simlar tasthe "G' catal yst discl osed

in US 6,479,713 or the "HC 1" catal yst available from

Sd Chem e (Louisville, KY) was | oaded in the reactor

to a final volune of 1000 ml of catalyst. The reactor

was jacketed with a hot oil bath to provide for the

el evat g t'ﬁ{gjﬁ{eﬁ{ddrgccfo%n ?@Efa‘irﬂ@j Aithel M8 ﬁ@?tgas'e‘aaratmg

hydrogen 1 nes were also preheated to the r

t dhpet lgastrane gthergtampasmddifonaths poldrespbent.subst anti al |y

pure, 40% USP grade glycerol was fed through the

catal yst bed at LHSV ranging fromO.5hr 1 to 2.5hr 1.

Hydr og28. whse sgtindd adcaidin@;ZG(bléjﬁrOm JP&hérelrothie Bé!arlsleent is

bar fn was ﬁll so re-circ at d t rou h é}ge react or
fﬁ‘i?& %ﬂérﬁnw G19/8ER oTONFIElY nel, - Pf°Pﬂ”° n-
Otbhuféno@ nige Biuteriol Sam?lhélcbb(@if %@é‘r ta@el@h&cﬁcﬂb dcf Chd@Rt cid,
rati o, may. be bet ween 1to 10:1 . Tables 5A and 5B in
F|bee(”02,@°%dghlsowes@eﬂbesqlhe% 8sid) t Bydrpetoric  acid, and any
hydraatehy Hete@f 40% USP grade gl ycerol feed. Between
47.7- 96.4% of the glycerol was converted and between
36. 3-55. 4% of propyl ene gl ycol was produced. In
addi ti t t y Y'S) .
react i o prihal castohify, o ULl SRR G, exgptive
p rdegidtationsoquuainemettificatios culemn. of pure propyl ene
gl ycol (Table 6). The BDOs were neasured using a known
gas chromat ography anal ysis net hod. Tabl e 6.
Hy dr ogesoAyrakthod ford83tatifg et ae ghicolerRomblkiod g:oﬁnpaeilngd
Phase Ca all)é mThe exe Iarry enbodi rrents of th

prEyiacively gistil @prr@gurf OMREsIRG REYENeqolyes! RNG ﬁbleast one
ASPEN Blreép combodf iiRE Brasansé 8 ia&apsowﬁl habl e from
Aspen Technol ogi es, Inc. (Canbridge, M. MPLE 2.
Et§qlatingitoe eflivianelglyaol.on of a feed mi xture of propyl ene
gl ycol, ethylene glycol, 1,2-butanediol,
2, 3-but anedi ol and trace amount s of water to be
di stil Red The raethoaiadcee;ﬁng;tceellairuﬂﬁuﬁmmee@omdkieg separating

R e e S S P

Aspen Technol ogi es, Inc. (Canbri dge MA). In these

Exanmpl he c onents and anoupnts of the fe
87 i P ASrdna 1 Rees calerels e moiey slvent is
prs@réu@edfrbhathmgyo@ecm@mgwf Methdip h&lﬂéﬁﬂefﬂ%rbééﬁog iso-

process of Exa . However, it wll be apparent by

t RERRANGH refpaiaﬁgf ysgrremanoi rAnpY| calgehol.s waters Reetgpeclastie @cid,
a t r

o B T AR S IR a8 ot i Aoy rinations
i theregfure 1, overheads were predicted to contain 0.758
nol e fraction of propylene glycol and 0.125 nole
fraction of 2,3-Butanediol. A loss of propylene glyco

i n t he281verTfmeaméth<azttécmnrdmg Ho2¢laibu2mnavtieddin whe extractive
ted ﬁe gure 1 also illustrates one
|ﬂ&ﬂ° S'Qafyg EEW? Pgﬁbving but anedi ol s from
propylene gl ycol, ethylene glycol or a conbination
thereof of the gresent i nvention. A conduit 10

t r anspéPt & TPeBod fsisalating Ralyyeric ajopbolst the|naethod compfising:
OlexirA@iveQdsH) c?é‘ﬂn&hu‘?é %anp%ﬁnéQhé‘%@%%ﬁ&al@ghols propylene
configured to a m xture of ropyl e

gl ycol 9|Yt3<He eé'mwbrgéycgqu@m aérleaﬁeoeeng hﬁat(FQbTPPOUHd in the
t hereo A conduit 16 transports

t he buFrgﬁgﬁ%&@?ﬁ é’cﬂge\% een renoved fromthe
nisgparatng theepqtmyductalcmaolsirqrmthrel Relat sobventini cation with
the apparatus 12. Another conduit 14 transports the

i solated or purified propyl ene glycol, ethylene glycol
or conbi nation thereof away fromthe apparatus 12.
EXAI\/PLE 3 Extractlve d| Stl I I at| on of a feed mxture

A ~ O~



et hyl ene glycol, 1,2-butanediol, 2,3-butanediol and
trace anmounts of water m xed with the polar sol vent,

woredRassii; to forma sol ution containi ng appr ORCTEHEE0Y022815

5% met hanol to be distilled7in a stainless stee

structured packed col um under reflux conditions was

sinmul ated substantially as described in exanple 2. As

shown in Figure 3, overheads were predicted to contain

0.1 17 nole fraction of propylene glycol and 0.124

nol e fraction of 2,3- Butanediol. Hence addition of a

pol ar solvent |ike water was expected to reduce the

over hed@. | b méthpd aogdritg tpl glaoh 9%, dunti@er7E&@npridirgg isolating
nple 2) to 0.1 17 nole fractions. The

fr Lon (ex
sﬂﬁ%éwiﬂﬁé%%ﬁtons (undistilled residue) were predicted
to contain propylene glycol, 1,2-butanediol and

et hyl e C recovered wt e anounts of wate

a2 FTpali ettt apecsing To it a5, WASTRR neopolanaoivest is

a@%@c[é@ﬁohﬁ‘tﬁ@& I\L/fpﬁ"bﬁﬁgiﬁlngaﬁfj nfetRarbit éfh%ﬂbp'n -propanol, iso-

(2.3-B-01 ) LE Extractive distillation of a

f PERPARCkt MnbEtanPl, pperpytanek amylcelrohal W?FQin@CgW@olaCt'C acid,

Lottt 306 Olbuﬁ/%c =it agafliie! o8Rd hyd E@nl@r’@%& Qhd any

water m xed 'with the polar solvent, anol, to'forma

s@lontbinations theagefi ng appr oxi matel y 3, 2% et hanol to be

distilled in a stainless steel structured packed

col um under reflux conditions was sinul at ed

subst aBRi alThe asetde@caddoecﬂng roexip| 29,2 whageis hibven exthactive

a%ﬁ#ﬂe.4 t he si nul 9gi?n predlcted that the overheads
YHBRGGUF 1 2reatieRien £P9RYY on of propyl ene gl ycol

and 0.108 nole fraction of 2,3-Butanediol. Hence,

addi tign of a pol ar sol vent I|ke water i s expected to

r educe3fheAoatrchdon sudflvipe Bddpargdiolgirgmon mpge of 2,3-
0. ep 0 I 4
i it el T U OO T
alceMpxipegt ed to contain propyl ene glycol,

2SR a RIS Bhis 2 AoledoBTRENET: thEg dfdffher

t he | apélybydranaleateds m@eed:ilébawmmc&mmammltheapmsence of a polar
,3-b L3

i st PAVER Sapcge i Jpe oot epg s ol Sinanal, n-

et hyl epropahyic dso-plapanblitrbedinol, ,isé-batdnul, aaadi alcorsid water,

trace ampunts of water m xed with the polar sol vent,

- pr opAHOPNS.IBCORTH-ARSHF @i FEOAE; Y acid, gluconic acid
appr oxsaRirlatid} h)dfbehoRE aBiaAd ér@ defhitatiohs kr?éileéfn a

stainl ess steel structured packed col umm under refl ux
c 6eRAVerion theyd 3-bstanediad and fishealamsalvant gs adisfdate; Bpéd i n
eX8EHRkBnd th M8 glyBol lation

pr edi ctg% tﬁoéf’ﬁ 8\¥(ee?hdesa s@nést‘“ggi%sr?]etjdgn 0. 146 nol e
fraction of propylene glycol and 0.096 nole fractions

S0 vertt EHENG) orRESRBYbb IS b eBh L8 A iy of 1.2-
| bstanetiiohr propllene glykcgic ahd Ethytene. glydd| oerhpriingict i on

AT Asfitnea doiare bl A bRedphracerEreca¥col and
resi dugthylsneglyzopipyd RIefictiBpe @blumh Rcbidrtigafe propiighe glycol

et hyl eg %{técol recovered with trace anounts of water,
and 2, 9SSR ol . Fi gure 11 shows the lack of an
a?&%véﬁrﬁ’%tmae‘i ‘Qﬂﬁﬂaﬁb‘dﬂﬂ Apandhyiend g cdt- aﬂé%r@ﬁ‘@gb 2h undlstllled
(2 E 7. Extractive distillation

m xt ur (@Stﬁ‘uepr opyl ene gl ycol, ethylene glycol,

1, 2- but anedi ol , 2, 3-but anedi ol and trace amounts of
water mxed with the pol ar solvent, xylene, to forma
sol ution containing approximately 1.79% xyl ene to be
distilled in a stainless steel structured packed

col um under reflux conditions was sinul ated
substantially as described in exanple 2. The nodel

predi cted that 1 2 butaned| oI vvi [ form a hi gh b0| I [ ng

oy L rel I



propyl ene gl ycol and about 0.15 nole fraction of
2, 3-butanediol, as shown in Figure 2. Hence addition
w@booslos73pDl ar sol vent, water, is expected to rednus200e22815

over head | oss of propyl ene2glycol fromO0.758 nol e
fraction (exanple 2) to 0.092 nole fractions. The

still pot bottonms (undistilled residue) would be

expected to include propylene glycol, 1,2-butanedio

and et hylene glycol that is recovered with trace

amount $50f AWRfef{od %qugo\%b#ﬂgté‘@%q}tﬂedudf'f% & Fhirder 2,3-

the lack of an azeotrope ween wat er
2, Bitanadicierthyene Eb!ﬁNFa_rE @herpatyhydtie elcoholpmqmyrbramg

gl %(?r%l:‘i've?}} g}éltrﬁ’ﬂg gtgcee oé r%g%ﬁ@%ﬁg& g ettI%yHene glycgl .gnd other

with mpblya;adﬂrc aloorﬁmjs i a rectificdii@ncalomhan nheégresence of a polar

appr oxi npt e net hangl . The m xture is extractjvely
P Yot SaRetel HPaLdhs et LoP ik te elaneb ehanot n-
col um pedpdpbl, riedokbpamenN H-bit@ns!, isd-biitinX RAGA &ficdHaft water,

t he overheads will contain about 0.1 17 nole fraction

of proF§eiene. laFiscatid.AcetiaBeidt betyrioaciap sulfyricaagid, dyydegchloric
2, 3- Bukéﬂ%dcéomlﬁéat%hg‘wah?tr@r&dﬂe 3. Hence addition

of a pol ar sol vent |ike IS expected to reduce

t ecamesina dhel 2 bbgtaoediph ansl theneolgl Wmntfasoan overbeadrpragiuct;
fractlgﬂ (exanmple 2) to 0.1 17 nole fractions. The

still 9 bottons (undistilled residue) would be
expea»xeedgttrme ethglend glyeplasyare nedigtilledoesidde.2- but anedi ol

and ethylene glycol that is recovered with trace

anounts of water, and 2, 3-butanediol. Figure 9 shows

the | agk. oA metrdefdr rmrepsveninh Weebukiiddan Gront it mixture of 1,2-

2, 3- butanedlol 2. 3- EXAMPLE 10. A m xture of
prbé‘&ﬂeé’rpe gihyes Q'Ephy‘l’%?ié's'@?%}col 1, 2- but anedi ol ,

2 d?stmihbaé‘r%gdtlﬂle AASD- Mtaﬁ@d.arrerm%ae%f QB relcfiidtise dolumn
th n-propanol to forma sol ution contalnlng

aﬁﬁ@%@nnﬁtﬂ@ §/23>L®qr%¢pl @5 @paysrheayhprodurtyanédn i s

e eel structured
oreodrihd BioreHyBhe o Bl sl aPuilialiRiTesuas. P (¢ bect eq
that the overheads mnll cont ai n about 0.146 nol e

fracti 0 r | ene_gl bou . D96 ol e .
fracti §2 oé %F%u@éﬁg%f%ﬁsg a[)sohg'\)@ (r?%ﬁf%gﬁ?@ g_mrxture of
Hepmcwla'(bjgd 'Iydxﬂr%rﬁf otﬁerﬂmlﬂfydﬂg|a1t§h|bls|do|¢&>frm©er : S
cted to.reduce t ovef head | oss of propyl ene

o ISP BFIMENG RIS TiA 83 N BPLr S (RTRYINS: Siseb 208 Pisep. Rolhydric
rml e f aRehbIBNA.a TEAifisatidn caginbiat ﬂw@?reééﬁdé‘ &f algd4t solvent
resi due) would be expected to inclu propyl ene
gl ycol selectedgierafbaigspum fansisting eheethaneb| ethanabyempegpanol,
W Eh T iRGe mnsblﬁ{and(r’atrsed LputdRdl, Zaryl Baicafdivitlter, acetone,
Fi gure 11 s ows the ck of an azeottope between
n- pr optastit agiddacet®-anid, srwtticocid, BuBiurieadd hydrochigrivRiciE, and
11. A ne glycol, ethylene glycol,
1, 2-bu §E§5BV8 %R%mgx%znedlol and trace amounts. of
waeeoverisg rnthe egblyhydhic xaitahds taad f thenpalas sblventoas an overhead
cont ai ni n rOX|nater 1.79% xyl ene. The mixture is
azeotrBEﬁ%gﬁﬁs distilled in a stainless stee
Stre¢tsiiering theprolspiene glydsmastatflendistated vesig@di ti ons.
1,2-Butanediol Is expected to forma high boiling
azeotrope with ethylene glycol (Figure 6). It is
expected that the distillation overheads will contain
about 0.171 nole fraction of propyl ene glycol and
about 0.071 nole fractions of 2,3-butanediol, as shown
in Figure 7. Hence addition of xylene and the
resulting azeotrope is expected to reduce the overhead
| oss of propylene glycol fromO.758 nole fraction
(exanple 2) to 0.171 nole fractions. The still pot
bottons (undistilled residue) would be expected to
i ncl ude propyl ene glycol, 1,2-butanediol and ethyl ene
glycol recovered mnth trace amounts of vat er, and

— o s T 1 o



2. The process of claim1, wherein the pol ar sol vent
is selected fromthe group consisting of nethanol,

we@tdansidl7 n- propanol, n-butanol, iso-butanol, BOWIUS2007/022815

al cohol, water, acetone, |agtic acid, acetic acid,
butyric acid, gluconic acid, sulfuric acid,

hydrochl oric acid, and any conbi nati ons thereof. 3.

The process of claim1l, further conprising subjecting
the col |l ected bi o-based propyl ene glycol, the

bi o- based et hyl ene gl ycol or the conbination thereof

to a further purification or isolation process. 4. The
pr oces$8of Actmgthadl forviee\sr ingtwmywriaralwdﬁeﬁbrrhasmix&ure of

i o380 A bir BALAREE HodbBX et 15 2 1ot

of extraetivdindistillify a cmhmtbré oft @thytenagtytelrartdcbthére)dtﬁrydﬁa aldohols

Conbi nit PUTHERBD oG 146 pheasace Gif & pafifepivent selected

furthefropprpei giodp BERSSLINGNBf amEMBLEINt etRAndIUARBEARIS iso-
in the bio-based propyl ene glycol, the bio-based

et hy| e REPRANGL d1-Diefanelh dsa-BBNPlaMyh lgebpk ovates acetpne, lactic
procesgcrl aebi Qélé blityfid BEiG, gﬁ’lﬂ]?irc' agdtd‘ﬂy%eﬁ#%é 'agldt BRd any
bi o- based propyl ene ycol, the bio-baSed ethyl
gl ycol cembiraorsifierenit i on t hereof from bi o- based
gl TaT, e [

SI5(ho e IOAYREAE=3508]s Sl Relpol SERER, B8 overnead
nplar bnxtmtwmdof the coll ected b|o based propylene
gl ycol .. the col] ected 0- bas ne glycol or the
o SHEiekrh &5 FRUEBE oo s ar BERURAR SRR ar et Lo ¢ e
bi o- based propyl ene glycol, the bio-based ethylene

gl ycol _gr the conbination t her eof placed in th

appar a13§s The methegageeding toany 088 B (9'3(5’8§e%I1 -38, further
PrMprigig rg)dy noly8i df §Rjcatoed or purified biobased

et hyl' ene gl'ycol, or a conbi nation thereof, having | ess

than 0.2 wei ght percent of 1,2-butanedio

2, 3- buygne [ e h

i sol at tgg ﬂhoé Ip%i'at Cc% ngéetg pérr%g@I t((te)]frete gthy?bgo athene of

i staimsed 39r pur| fi ed bi obased et hyl ene glycol, or the

conbi nation thereof of claim8, wherein the i sol at ed

or purified bio-based propyl ene glycol, the isolated

or pur i4fli @dpretiigtipeoducgl \byahe atettidtofcamytuneadf ictaimsé Rer390f

is of a bio-based glycerol origin. 10. The isol ated or

purified bio-based propyl ene glycol, the isolated or

purifiad InsdmsReiontdaigrmgal ycol , or the conbination
t hereof of claim8, having Iess than 0.2 wei ght

pereRMRNesIYedeand 3- but anedi ol . 11. A conposition
CO83Y thah @Q%rbey Wéﬁllttadtﬁé’r [%Iyl'Wdﬁbfa'I&)ﬂoE' ?/ %ﬁﬁlg%lgaom(posmon

propyl ene glycol, the 1 solat'ed or puri

et hyl effe apitained fr@m Bhdicbagsich soume tdse detdrmtedc |byi ASTM
8. 12. Hﬁf t he
conpos”ilt-lgrg‘ﬁﬁgﬁdg?np%%dsdeésw ;S;é;%féb ﬁ%’? %&@90 0 6%16; 2,3

but anediol. 13. An isolated or purified bio- based

propyl aving less than 0.2 wei ght percent
of 1, Zﬁgufgﬁédﬁgwonfog"ﬁpgnedlol or a conbination
tlmw@feglgtébl afte i sol ated or pur| fied bio-based

(R hG8., 2e 65 heiSi i Ry i alcoP s wBpisiT: R gomposiion

pr Opyl %n%bﬂéubré@lfr&ﬁ @l %tdlbéé’ed %\Mdég dse%%térmﬂedo b ASTM
ght percent of the 2,3-butanediol. 16. The isol'ated

or pur interagtiona) Redinisotoneopiandard MP@?‘@@ID B866c| ai m 13,
bei ng of a bio-based glycerol origin. 17. A systemfor
renmovi ng but anedi ol s from bi o- based propyl ene glycol,
bi o- based et hyl ene gl ycol or a conbination thereof,
conprising: a first conduit conprising the bio-based
propyl ene glycol, the bio-based ethylene glycol, or

t he conbi nati on thereof; an apparatus configured for
d|st|II|ng a ntxture the b|o based propylene glyco



ot her conpound in the presence of a polar solvent;
and, isolating propylene glycol having a decreased
waeeowses31pf the at | east one ot her conpound. 22PCTN82007/022815
met hod according to claim3o0l, further conprising
separating the at | east one other conpound fromthe
pol ar solvent. 23. The nethod according to claim2 1,
wherein the polar solvent is selected fromthe group
consi sting of nethanol, ethanol, n-propanol, nbutanol,
i so- butanol, anyl alcohol, water, acetone, lactic
acid, acetic acid, butyric acid, gluconic acid,
sul f ur i44. #cingthodyfdr isclating propyiend glyanl tenyethodizionwirisings

HAEPG ¢ TR, PP gt 3l s one o

recti f icompbond tothe presedbe of\a peltanedivéatr ahg ol at i ng
ethylene glvycol, the nmethod conprising: extractively

di' cﬁ?tmq tﬂg pioqﬁ“?&elﬁtléc%onpri sing ethyl ene glycol and at

| east one other conpound in the presence of a polar
solvent; and isolating the ethylenﬁéglycol._26..The.

net hod 4_§c dhedneaiod @ceprding tosslaiid4, fierEnes GaEPrising dsolating the
SR AARL b ofHaf cahpb&RFANLIE pgﬁé‘r%hfégﬂpound fromthe
pol ar solvent. 27. The nethod according to claim 25,
wherein the polar solvent is selected fromthe group
consi stgn f . = I -

" sopr ofEnar e mebd 88 ain 18 8Rth 440 iRE ARG Hansgp P, souviy
wapiaeametac of thegoldraolvent greatdr themetd.c acid, butyric

acid, sulfuric acid, hydrochloric acid, and any

conbi nations thereof. 28. The nethod according to

cl ai m 23, TWaehethod hbsoreéng teelainy @4 vbérelr tAkiHAMseR HLEdtubility
in a rectlglcatlon colum. 29. A nmethod for isolating

pHAANEer ef thesksiselveptig greataae dRpri si ng:

extractively distilling a m xture conprising the

pol yhydric_al cohols, propylene glycol, ethylene glyco
and at 4Beadbe gnethed fr claghddurnhereint the pelas salventofs ane of

p v ilitdN at.i t PO Y. ] -

P sasefle” po e T peraReRobieger BEpE B2 N Kiene 57 ity

clparameter gfeateritban d 6rapdi wherginitbelratia ofgP yalveytb dhealue is less

gh%ﬁ?b? 3 1. The nmethod according to claim 29, wherein
a

t he  polar solvent is selected fromthe group

consi sting of nethanol, ethanol, n-propanol,

i sopropanaql, n-hutanol, iso-butanol, anyl alcohol,

wat er , Qg'cgtn?n@,eal%c?‘?‘:@rdolﬁg > Claipi44 V‘é{’lﬁ%f‘ qa'lSt@lﬁ‘QytPPdet”r e
aeicBurs sl bfredtifieat®sy €blufisdr ochl oric acid, and any

conbi nations thereof. 32. The nethod according to
claim?29, wherein the extractive distillation occurs

in a regtiafd | i : t BV Nale

2 3 butoned o F o e B tnidne BB e n a ghiritihg:
pdistfingne glixtue camprisinge ethytenghgiicot anidc @hdlesst ohe other
met hod i si.ng. j Listid Llipg a mxture

of 2,39@ﬂﬁ§#g§hg ,pgégééfék%sg¥§%%?é%h£(gther

padojatindrtne ethlytemledlycol.n a rectification colum in the
presence of a polar solvent selected fromthe group
consi sting of methanol, ethanol, npropanol,

| SO- pr epamak méthbd bacsrtiingits @tdi 158N AlrtheP B¥pAsifE Rl ating the
wat er, acetone, lactic acid, acetic acid, citric acig,
bt Fastongptaer grruRaidandcthg polarisplyente aci d,

hydrochl oric acid and any conbi nati ons t hereof;
recovering the 2,3-butanedi ol and the pol ar sol vent as

a di st P athe mgihedr acceiding i@ claia §f opiareinethgl palar saleent is
a HS it ftgr recovering
p?{)‘g;‘l’fgﬁééﬁ ;pggpﬁﬁlrllg}rjﬁ%aﬁéﬁr@éeﬁém%3-9' but anedi ol ,
propyl ene gl ycol and ethyl ene glycol conprising,
azetropically distilling a mxture of 1,2-butanediol,
propyl ene glycol and ethylene glycol in a

rectification colum recovering the propyl ene glyco
distillate; and recovering the 1,2-butanediol and

o, oy



recovering the ethylene glycol as an undistilled

residue. 36. A nethod for recovering 1, 2-butanedio
wo easiosr3m xt ure of 1, 2- butanediol, ethyl ene gbgr052007/022815

conprising: distilling a m3xture of 1,2-butanediol,

ethyl ene glycol in a rectification columm recovering

the 1, 2-butanedi ol as an overhead product; and

recovering the ethylene glycol as an undistilled

residue. 37. A nethod for recovering polyhydric

al conoley, f fRE Rt Lebsiafb B aRM Sﬁew%agw:meaada%@ﬁém is

pol yhydric al co s conprising: extract

diene ¢f | Hamgea “ivi salubilidy pérameserygreater thapcd. and ot her

pol yhydric alcohols in a rectification colum in the

presence of a polar solvent selected fromthe group

consi stsdngThé methbdnafl glaiet lsanOJhermﬂpltlcep@bkalr solvent is one of

i S0- propanol ., .n-butanol, iso-bu al coh

\Aé?‘?e‘fs,e”a e??JH%',PtyI BRiEMetelc gepatel; i 130‘? "!ﬂﬂsﬁPl '8 solubility
aqiaiameter igradtér thah d shaHdr WkéreRr the ragd ef Pav‘éﬂJeBtB)H value is less
conbi nations thereof; recovering the polyhydric

alttdmB8iPs and t he polar sol vent as an overhead product;
and recovering the propyl ene glycol as an undistilled

resi due.38. A nethod for recovering pol yhydric
al cohoP8. f Frshmethadaesasding tetdaimedll whereil distillingothieemixture
PAokRlh el SoiiAPT | S1ng: extractively
distilling a mxture o ethylene gl ycol and ot her
polyhydrlc al cohols in a rectification colum in the
presen 0 oIvent seI ted fro t he
Cons: sePnd eIfpRETABYEY EMgh e o Sesrassoiiieindd oY Bny one
I SPRlamanel3g. n- but anol, iso- butanol anyl al cohol ,
wat er, acetone, lactic acid, acetic acid, butyric
acid, sulfuric acid hydrochloric acid, .and any
conbi nagyi ansrolifie p@@duceﬁ%@QHéméﬂ%d%@@nﬁrﬁf@flrﬁs 21-39,
al cohol s and the pol ar sdlvent as an oOverhead product;
and recovering the ethylene glycol as an undistilled
resi du 3 I
21 35, SPur her o] SomanplG 1iBbeed BiO6BHE ieck 1AM 2
4@onignt apmtanedicls thatfis igas thzhntaazmrf orm the net hod of
any one of clainms 21-39. 4 1. A product produced by
the nmethod of any one of clains 21-39. 42. A
conposb8i dinecomposition ®f praim\E8e neediry thel conterd of ea&ntetnars is
0. 2@6B¥ ﬁ% ht ot her pol yhydric al cohols, wherein said

0 ®is obtained froma bio-based source as
deterntned by ASTM I nternational Radioi sotope Standard
Met hod D 6866. 43. A conposition conprising ethylene
gl ycol 60 M’dd?lé@rsﬁqn%%tﬂ'nenge/oomﬂ%P@d@mbﬁﬁe@r tb@lcmmsttl@n of
ak&gﬂ@g%rywereln said conposition is obtained froma
bi 0- based source as determ ned by ASTM I nternati ona
Radi oi sot ope Standard Method D 6866.44. A method for
i sol at ghg pg P I h c |
di stil Flﬂ aﬁmyé(tﬁ %?égc%&rﬂ%mg{gn?h{ﬁgggg%pg (’ﬁ]ée%glrg% of’ the
amunWDSMQasfdemeS&bhéQ conpound in the presence of a
pol ar solvent; and isolating the propyl ene glycol; 45.
The met hod according to claim44, further conprising
i sol at g A Fesirtohtaimig BleEprot i of CRIMOST branél chRosition of
po arﬁﬁolv nt. 46. The nethod according to claim44,

Hansen P solubility paraneter of the polar

solvent greater than 12. 47. The nethod according to

claim44, wherein the Hansen H solubility paraneter of
the poPar Adayrdiy detergeriaetiainingntheserodect afheaimeSfoer the

o%oﬁbg§Mbﬁgfd§Me5gbp5ghe pol ar solvent is one of
Hansen P solubility paraneter greater than 12 and
Hansen H solubility paraneter greater than 15 and
wherein the ratio of P value to Hvalue is less than
0.5. 49. The method according to claim44, wherein
distilling the m xture occurs in a rectification
colunn 50 A nethod for |solat|ng ethylene glyco

" o o



one of Hansen "p" solubility paranmeter greater than
12.53. The nethod according to claimb50, wherein the
wooelanssot vent is one of Hansen "h" sol ubilityPCT/US2007/022815
paraneter greater than 15. 3%4. The nethod of clai m 50,
where in the polar solvent is one of Hansen P
solubility paraneter greater than 12 and Hansen H
solubility parameter greater than 15 and wherein the
ratio of P value to Hvalue is less than 0.5. 55. The
met od e3¢ A9¢dlbthe Sodldl!df i 31 the Hdblilibh BEChNF 58 or
m xture occurs In a rectification columm. .
féff.1ity operatively configured to performthe nethod
of any one of clains 21-39. 57. A product produced by
the nethod of any one of clainms 21-39. 58. A

conposiébi oA compositern gobripabiageviopasealy bropglepbygipdol having a
0. Soegh 35 BURRESim el iR 3R T Biekarpeg Stngiauividi gloohols

cosdLthbn @k, but anediols is less than 0.1% 60. A deicer
containing the product of claim57, or the conposition
of claim58 or 59. 6 1. An antifreeze containing the
pr oducieeofa &drRbdBitRf cofprisiy: conposi tion of claim58 or
59. 62. A resin containingthe product of claimb57, or
t Ieebied@ped prapylenefglydotii m 58 or 59. 63. A laundry

q Y ; » h
cop Raf D £ WBIRL BlrBthd 17 SRASENE oo 2 Bl BpRdo, Bhg ot
ofless tham15#eiglarpertent otrep psiyhydrit alCotadlgi m 58 or 59. 65.

A conposjtion conprising,bi pbased propyl ene gl ycql .
naVTSB ahe Bl arRecieie; 2 40k Plor ser roplene. gy fetermined
0. 25% &R AASIN eriterpationty RadvisttepEhslandhriethba b 866. 66.

A conposition conprising: a bio-based propyl ene

glycol; less than 0.2 wei ght percent 1, 2-Butanedi ol

and 2, 87ButaarggipsbitioRcbrigtiing BRibadedtNEnd §lic®Nthaving a
ot her ?ol )éh dric al cohols; wherein the bio-based

n&entest of buteaegiols. that isdleps dpan .28 %yRYeE ether Polibydrigraleetiols
byesgﬁﬁ%wyg ernati onal Radi oi sot ope Standard Method D
6866. . A conposition conprising biobased ethyl ene

gl ycol having a content of butanediols that is |ess
than 0,25% r.pol yhydric al cohols less than 1%
68. A 9§-néo§d|?*?‘?°%ﬁ%3&?ﬁ?‘%r§l ¢g: a bio-based ethyl ene
glamiolbased sthytdnerglytol wei ght percent 1, 2- but anedi ol

d 2 3-huyf anedj ol and; th i ght t
R A e e L
Nagsy thadfl WdightPepcdp@ ditér pbMditealedngin| is determ ned

by ASTM | nternati onal Radj oi sotope Standard Method D
eagsrein the bio-based nature of the bio-based ethylene glycol is determined

by ASTM International Radioisotope Standard Method D 6866.



