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conpositi Oéhtreéé"ahﬁb&‘fohﬂ' s range the organi c phosphate can be present in an
anount greater than or equal to 10 wei ght percent based on the total weight
of the flame r¥enrliaiting exuipds\wé liquidpasiutt fofins shltsite i ukd KerdibiludarsgRkt he

or ganing p S iin_an unt | ess than or equal to 43, or,
nor e ggecreﬁ’ﬁ ?ﬁtlere& nttﬁ ucg% b c‘tkg FVe1a85Ri GHonped CEritonperekanasd t he
total wei diwereges,tjhleesfdramlm néitlified devteraze infilk\oe sGOPIREBbdvbRLes, kAN REPodI ment
when t he vygésgphteraatfee(al of netal. hydrgm gfe '5) hosphorl c acid salt is greater
than 0.8 t FFE PP LB ORPOsHRS 9L e fhpbsi kF’é"n ligeid cosmepitiers Fe1os80 nol e
per cent ( rmbiedllyphosihat MSpeﬁﬁoﬁsOoﬂ&ndmor%) BittcaARH be Fchulatd LinBBy Haleyo et al
hydr oxi de es. of phosphorous ni t rogen and nmet al

hydr oxi de. S%%hgrmf‘f?gaf)f‘oalgé)o‘F rt’ﬂu‘ldﬁitjeanfiﬁe fehosphor ous can be present in an
anount greater than or equal to 6 nol% or, nore specifically, in an anpunt
greater than or equal to 10 nol % Al sodwi thin the precedi ng range the
phosphorous can be present in an anount |ess than or equal to 28 nol % or,
nore specifically in an amount | ess than or equal to 24 nol% Wthin the
precedi ng range the nitrogen can be present in an anmount greater than or
equal to 30 nol% or, nore specifically, in an anmount greater than or equal
to 40 nol % Also within the preceding range the nitrogen containing can be
present in an




amount | ess than or equal to 70 nol% or, nore specifically in an anount

| ess than or equal to 60 nmol % Wthin the preceding range the netal

hydr oxi dewoanodn@24snesent in an anmount greater than or egualust@edH4M®l % or,
nore specifically, in an anobunt greater than or equal to20 nol% Al so

wi thin the preceding range the netal hydroxi de can be present in an anount
l'ess than or equshertRpditl %amlos ARt afad s than
or equal to 45 m)ler 'Ill'he lgﬂognpgngr??s o?l Ifleo&ﬂ gr?g@rtef&éﬂrs nnt a%gH{glgl\lfl 5
conposi t i oRereilinuisecampeaiionsdg et Reddings, gobwmsarellead didré venversiopdgireduonforms

Al ternativel sy 288 MR CUBREcdpiidShRI Ly 08 | ended
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si mul taneomsqvwlngﬁqﬁ@qqtn@mqnnbpf the defirzd matinoarid blencofthe taogdtddelselfma)rml astic
conposi gi on b he flane ret
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the flane tabieds dant addl tive corrp05| tion. The therm)pl astl c resin can be

| ected f t |
other) bl ende: iy PR GERSED o S0 Rhe ol e B e e betpP b istes "
pol yol ef i npr @@lsy@ﬁ@ﬁmﬁhd)hﬁﬂﬁendpﬁiay%ehﬁfrﬁlum 5@@6ﬂce§&ﬁfb@§,mé’éﬁ%ﬁ9£ﬂ§am des

and their blends. Exenplary poly(arylene ether) blends include

conpat i bi | rramengo&pwfénoyt i@ aba %,pmly@mgd@nbawgﬁ tp @by tal3Ph,eame also

et her) 4 L& 2lends h 0r ene. /ol efini .

t her mop as)t{ c{l%l Ui & ng% boola?‘? r%ﬁ Yet'Hi& glogtti)q?llgﬂ@ucﬁr%WP &leity ubber
and pol y( aWﬂnBﬁﬁhGl_ﬁ Reth ekibibhts R}Q'dfﬁéifrﬁﬂ%l%ﬂ%n%t Jiﬁh)dsséa%&l?ﬂfétégohéiﬂﬁlﬁn@r

copol ymer bl ends; inpact nodified poly(aryl ene ether) blends: and

pol y(aryl eflevesshang celnes: mbje a@bohydgaibyu rtbttShamedLM émts.s prAferrdtbiymonwtrmrajant

th | t h ed t | t
havi ng. - aceB A RE TG et srBttPe of SRR edse BSRnEBeLvole 1 E0RTE 1 n o4
entitled "Tesdts bOrthel @M@drhﬂey oNofllidsitihe Mhfldsalot, aHHgﬂn‘cs( W 9hbsat a

thickness of 3.2 ml|lineters, a V2 rating or better. In one enbodi nent the
flame Fet acekadimenss welide sitlic acdnpakis adidrtatianic acid lactixtdcity oo cotbiratons | n

ating. 1ot el s EhE AR ik o PRORE S8 FEG 5 s o1 one

et her) andbanhy iprest nodifier. The thernoplastic resin my addl tionally
conprise a polyolefin. In this enbodi nent the phosphoric acid salt may al so
be nel em pol yphosphate or nel am pol yphosphate. In one enbodi nent, the flane
retardant QhehiRRlambaE conposition has a Duroneter hardness (Shore A), as
det ermi ned by ASTM D Z240 neasured on a specinmen havinga 3 mllineter

thi ckné@s, gr eatlle cermpasitions efheapresent i6Centitineonghiise e seech hleadh eSlgamched Heigr eat er
than or eq he .c may
have a shora P qngtu Ak Edhhind MAReakiuE IE kR oF i i eERER D)

speci men héuting (BEB), mid lisolenting (ILF), cakdlelszsl,att@'fofmmomelﬁldes\/&ysﬂaina (CHBpadange

t he Shore %;ﬁl% E@'A&Tﬁan be greater than or equal to 23 or greater than or
equal to 2 In this range the Shore D hardness can be | ess than
or equal to 55 dhe b@sppsttiloesnofdhe gepeat invantib) thetefors arcdesndncsh in® nid blehd ok

retar r. t 05|t| et.erm ned
by AS 7%%31}%?%6 afre 1SICIWI thE PR 81?11%“21 gc%o%m& tﬁ‘? ﬂ‘falnﬂ'@toéragwt“?ﬁ# whigh | s
t han or eqsia:lulctbne Mﬁaem&g@pﬂsieaahaef(ebﬂ%)treafﬁhbm fdr ex teagtl oned i pired dluch®: | €ss
t han or eq ranceo 1Z el%éPa or less than or equal to 482 MPa. A flane

r et ar dant errm f lf ¢ conposition with the above descri bed Shore A and

f1 exur al rmdul ugn <f>neredﬂ>odnmnﬂ d‘ft}& préentehventin, aﬁmbinp@sﬁtidmsnta@gﬂblhiaBéhta 0

flexible t a W re coatin fil t ubes,
el ectri calmti ?g?oﬂ% e, gﬁ?@' ﬁhttfgr‘?‘q(feé‘f:me" %‘ﬁla ?qt&&nﬁ)ﬁ%am 1Blf%&/%g ofaal |
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n one enbodi nent an

ret ardance ss and flexibility are requi .
el ectrical %Y ?é%gﬁmf"éﬁg %/W@Pﬂhéeﬂh%ﬁﬁgﬂ“%\?ﬂ frem abeyd 0 @0 bio, abppiel 0
covering comkg Eesdf #eight dene{ﬂ%ﬁﬁéjaB&dﬁ\b&Ql{fqpﬂeﬁ% %Sd;ﬁwsﬁgﬁ%ftth@éhbfelh&

el ectrical w addi ti onal conpri se an adhesi on pronoting 1ayer
di sposed bé‘%%ﬁ?&??“?%té é’l‘q%f}?elcéﬁlpwn%‘dﬁ%ﬂ?@ﬂs‘\?@dw re and the thernoplastic

conposition. In one enbodinent the flane retardant thernoplastic
conposition is applied to the conductorb5by a suitable nmethod such as
extrusion coating to forman electrical wre. For exanple, a coating
extruder equi pped with a screw, crosshead, breaker plate, distributor,

ni ppl e, and die can be used. The nelted thernoplastic conposition forns a
covering di sposed over a circunference of the conductor. Extrusion coating
may enploy a single taper die, a double taper die, other appropriate die or
conblnatlon of dles to p05|t|on the conductor centrally and av0|d dle I|p
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prior to applying it to the conductive wire, typically through a filter
havi ng a nesh size of 30-300. In one enbodi nent the dianeters of the

openi ngs WO 200ve104slit er are 175 microneters to 74 m cr onBCEMNS2006/00@bO T
concentrate or masterbatch nmay be added to the flanme retardant

t her nopl astic conmposition prior to extrusion coating. Wen a col or
concentrate is Gsafbttict emBodint@it 68thé YreRLEHEM hf}h@&n{:}ﬂa’d B ff equal
to 5 wei ght (ger ent, based on the It’!ot al V\Blla ht  of ?H%lrlrleﬁlr%etogﬁ}gﬁ{

t her mopl ast 7EPE8REISP Mmedke of Redwweiel of iplsacingy f@meabgflt Oszd tolabgut 7t5imeg/kg ¢of t he
col or of t \lv@i of @531 LA URPYARILE7.S HEAGS !

addi tion of gf)l oglﬁconcer?t ratné rraé i npact Iuﬁ'ng %f{t}gg?gfg{ggg{]fl\%@%ed%gﬁd in
sone cases it fidy thaberVahnade of sodoweiah dyeysteivt;ead i alage AR tanbdwrs col or
st abi | i gat h@n(gq,gggﬁyswelg{t%ggllgﬂhg)gm@gent s and color stabilization agents are
known in the art and are comrercially avail able. The processing tenperature
during extrusi offt @0Her erabadimepepicthaipresent igvatiiaie @mpesjtiad conti8 ZGaGbowr , nor e
speci fical h¥p tol £9§ 1708R/R I ifica t han
or equal to 2€§)OOC The p T %8 wetl tgpggg?cgéeéfl S gbroea gto ?15&1%%‘? qu?le to
200C. Addi bedynegight qu@Jcmeoﬁemsabng Qémpdcroat amg/kgofgbcelatmgntmammre éqmal to
the sof t enyng: § 1P rylene e é odi ment the
processi ng temera%@égﬁgﬁﬁ%g@t éllx(gﬁc%lsoa ng(hf.'%m %%@pgq?ebquggglg(%n or
equal 1® 290t@dy oreighhofirectsipgioe.f i cal |y, |ess than or equal to 280C, or, nore

Spect 1 cal Ly | hea APyl TG g BB ES SR Bk, Lo
gr eat er t hapighirratiqufikhet parichel smfrt ten;u]fgr do&ﬂama{gadmjh@ aéifis bthe 1861 yoar yd:gne
e st ch RS B A E00L 08 MG ERRL St ST Lo IR S R "
foregm ng &Qﬂo] iori@ lrret hods Exenpl ary water bath tenperatures are 5 to 80C,
or, HOne enb Af t.er the coated wire i.s wound
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onto a spool or E %%O 38?%‘8“’0?%% %’éfl?e)}néhesﬁ Iggﬁn%mwl%?ee‘#@raﬁ‘éﬁz% nut e

(m min) tobp6Mendafinad wefght mseosaﬁﬁb fablaﬁtﬂavul%ﬁlafdmdﬁtrllﬂt&@(}hé’féﬁ?c&b I4¢ one
enbodi nent _ t he c n})gsm on i.s alggcﬁ to a conductor having one of nore
& ehugasaip

i nt er veni ngCAAS & EShte gl anpaig qgice ghdfaReffs- covering to forma

covering di spo SBldon@\s&dSh iR AGRINE BT presdni® nveiih 216 BomARitRR hhORabLniasthgsi on
pronoting | dlsposed bet ween the conductor and covering. In
e R

anot her ex et BPIelP e velgt Balensing, to cyairing, anddsdlevgiede pri or

to ap@lyi ngethloine @eRpdndentlyl of :1BAL RL: ®WX@npl e the intervening |ayer
conprises a thernoplastic or thernoset conposition that, in sone cases, is

foanmed. The conthPBrr Fahodimensrihe weightyiti Peatdlesshares (hchaasyst deast] tivoyofoft
strands. | Rast@ifee 68SRJeast fdk WEalntitan &) of tlsro?eﬂglﬁe B Yeulfe bﬂc@g&cﬂg tol Mlﬁé ed,

brai ded, or a conbination of the foregoing to forma conductor

Addi t i onal isqfeucingdo CTiRING B¢ ISpgYcineato aneliprinn, i 2 Heapleabogf SO, fsludingratileast

obl ong. Suitoabloe: 19ARYNS bl Birk Mokt lu: Pl B B | I M ted Lo, copper wire,
alum%%ﬂ\vmre | ead W re, and wres of al oys conprising one or nore of the
f or egdfithg net al She qlﬁ’é“®é'rﬂ!@}@<t axidsniay usgl is shepenpositiend anil tnkethods gf t;he 1prersermr
silver. A gi&%sn sAFbd 00ivel 13 Wk & oS e Figure
1. Figure 1 shows a coveri ngl?1 cﬁ%‘ﬁ%‘?&eﬁ g&%ﬁé&ﬂ gla%tg duct e Ona} ?‘nmlél

enbodi mentaci¢ mr%oméhldmg anvno @@imshese)s awldtexhdt&dfaum; ampd) asitd sahﬁairp/ﬁsl tion.
Per spect i Vigo kb WS, & rical W Lesiare ures 2 and
3. Figure 1 Or\§ ' E%rg%(/gég?gnaf%f@eﬁﬁed 0s e r%\c}eefn de“c\f%dr@%m%?'lgﬁ ng ﬁl sing a
plurality @ﬁlnsetl‘?oankaswawdasathe eq;ltﬁeci)rﬁ(artnsaﬂdm trichrda lhyti@yldorides, suﬁhtsmsa@tegver the
coveriggg, &Guiafd uctor, 2. In one enbodi nent, the covering, 4,
conpri ses %ut?ogtgnséé&f%ef?ﬁgpl astic corrp05| tion. Conduct or, 2, can also
conprise a uni t”élwymdwmkduicamno adidsgused in3the Aowne RiCBIvRIsioTghe freseli mPaSIGA over a
unitary co t a ninterv n| n . I n one enbodi nent, the

i nt erveni nggﬁ% %eh’ll%ally lscre‘f gauo? c11 ac&?B‘%ﬁ‘bﬂX PP @b ptisE tPelypeside ¢ an

al so conprstsetug. pAhhcaightlyss q:frefsﬁrerdalﬂﬁSamlhdﬂ acibdlcdd 180 bk HeovidRY Yyl NgyREET | bed

herein may, a jacket surroynding two or nore el ectrical

Wi res wher® gﬁ é{ﬁﬁq@tgﬁvﬁeg&e uf‘ggg amph pRdiQr veight fadiop AgthaPSROSeds 818 a
conductor. Figure 4 shows a jacket, 8, disposed over a plurality of covered
conductors (electrical wires), 10. In 6ne enbodi nent the coating of the
coated wire has tensile strength greater than or equal to 10 MegaPascal s
(Mpa) and ultimte el ongation greater than or equal to 100% as determ ned
by UL1581. The coated wire can al so have flane resistance of VWI. The
coated wire is useful for |ow voltage applications such as direct current
el ectrical cords, USB cable, audio/visual cable and the like. In sone
enbodl ment s the fIarre ret ar dant ther rmpl astic corrp05| t| on may have a
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mllinmeters. In sone enbodinents the flane retardant thernoplastic
conposition may have a tensile strength greater than or equal to 7.0
nmegapascawe 2aeudioasiensi | e el ongation greater than or eqealr/useoos@¥46or, nore
specifically, greater than or equal to 45% or, even nore specifically,
greater than or equal to 50% Tensile strength and el ongation are both

det er m ned dbﬁ’neAS-EMi Dﬁﬁﬁou@ﬂ tHE&bI@ﬁlpbsn%@ﬁiamﬁlexh&\ﬂpﬁge fi’atﬁrgf SHRER ?ro?Jms o1
mllinmeters. her ei n oly(arylene ether)" conprises a pfurality
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each QL andodRleicd ih NG PQBARRIY JREY al kyl
(e.g., an acl) kyIe ecolnt ai ni nt% 1 lto 7 ca%%gi%tea%frrrlsmem (Eaeﬁéﬁpqﬁcq h&%ﬁ?

am noal ky| 2nUPrResight AtiRg in the praneyAcid bl as Wmd)h,fa@bonoxy, and aryI In some
embodi ngnt s, eaghe GhidoSadididBPE | y xa Cl-4
al kyl , and each Qez |§ |%hdepen ggtgmfhyb)} rdl(%Jl ng%:)}rpﬁl%qh Of 1{’(12‘(?1nfegurapgrt’ary ene

et her) nay ME¥RES ticseotalheneh meast aminp Agdslir vesdl ﬂrylforammnan miilhtypiealdy mriotp( s)
typically [Qeat ioh. af A r.0 Al s

frequently pr es%%tt “are %glgl?%?f‘gita ﬁ%etdélg&hea(r?if/ Qﬁ?%éﬁgy%% %glﬁl Fg)lﬁlb%f
typically 6l§fe§iﬂﬁeérelf1¢1éhﬁpthe@cmp]@dmgrﬁbgtrlafﬁé@rlthwauramnt letvirgrmtldey lof business

di phenyl quhm@@sﬁ Ceogtg:gyg{ Los; mg&eﬁt The poly(arylene ether) can be in the
form of a honopol yner; a copollsymar a graft copolyner; an iononmer, or a

bl ock t®pol ymer Whes awempositionoaiths ptatenbmsermomrmsmng fatm Imstypmﬁney @fant he

f or egoi ng. Y incl,ude hen r rjslng
2, 6- di rnet ﬁﬁrh‘?{&@& ]%162%3 éhggﬂe APV sog %{dhgﬁc%{%f?{]“ﬁed tBE% rgldiaiid h
2,3,6-tri rrectmgolsmbn,cthqomnytterlelueltdompoammnns sulfﬁble f@wpyfo@nyﬂeamam@tn’a@dn)tocaan be

prepared b f nmonoh romati ¢ conmpound(s) such
as 2, 6-xyl Eeuni)elggan /ag%g' %?Fé‘?'hg‘t f)l?‘f’estlfgl]‘ Vq@?ﬁﬁwewﬁq gAmposifign Basner al | y
enpl oyed f@pH§mnhahmt121IS|tangbom Beymcladnng:ﬁﬂmadbautmatbyabﬁ’&tt”ﬁd) QAR URAGHE such
as a pe S in conbi nation with

var i oﬁ?ot ﬁom%&ggpﬁ%ebou{ a§han§§ 881 (L% ptdilary anine, hal i de

or conbination Ble twopdsition®roé thé ptd‘sémflﬁ%ﬁag@d lﬁﬂay fubth&N BorYRE BBt modehe
pol y(aryl ene emhe[ 1) conpri ses algg I y(a | ene ether). The term nal
hydr oxy~ gr SUPSTERA HRIOP F5H96: Ty mﬁg e ‘?Sn ‘f’]h l%fﬁ“qen%?étu‘P?f&?lﬁr@SEbppl ng

agent vi a treoainy (FHRY EbrfneQSER)Qthtaftﬁld’ acﬂt@mj)eproﬁdéetpﬁemt%%ag%gﬁgser) ?%gpeibi

desirably t hat a |less reactive poly(ar

reduci ng o&&tﬁ)e@'@%ﬂer@% d‘é%’ldi‘ﬁl@rllﬁj Bfing ﬂé{%o‘llrﬁﬁ*ﬁ}e (éﬁét)n@ethwam@ METBr nat i on
of gelZ0 Ortdqit@ihkn GIFJEE)K{ihéillblI’alaﬂgle QPHE)E‘&% SntatatiShERaLEd ﬁf%fHBﬁlF) I'IIU S Ta
Suitable ¢ n afgent s include, for exanple, esters of sa I C agl d,

ant hrani | i %CPE&‘] %Su plenf amayat pk QRec TSP (Syeh Ay et legst pleayt 2 CHn@DrQ,Wed lat leest esters
of salicyl zh‘tfbutafi?bldnoréflﬁpﬁl&ﬂ@&hlaalrﬂlﬂo &ﬁis't&wn‘h@ou@eath lﬂﬁﬁ%ﬁg éi{}ga,tthérﬁl %% at %east

pol ysal i cyl at gs, are preferred. As used herein, term "este

sal i cyl i ¢ YEi°4™™Raed &'H%%*e%‘?mﬁ@%dlﬁbﬂe\ﬁhl ch the carboxy gr oup, the hydr oxy
group, or both hayeResim&sbefkf te@grt légﬁtkﬁbt}n@c&?ﬂosﬁxh bk 1ns{ qglyde e,offor
exarrpl aryl sal Ioe(}” ates such as ace sal’l1 cylic acid,
sal i o9 ¢ Bef 3B 0] @n@obfo?b(%/wﬂigdwchlﬁ@g frqrrn@llmlu(chlrtg atbouthB(l péarand also

pol ysal i cyhat&ise &6 66 & ugh,

trisali cylll de. The pref er?gg‘ggg%mqg/k% entog§ar asg%rgf)gﬁgta@dand t he
pol ysal i cyslafamis acé% ér@@l oty 0.09 Intsaaboptol ywalky Crylbladleg froW]ﬂj@uC@.ﬂ)p@@lbout he

pol y(aryl efgi p nt u 8 ercent,
ror o apect {ERGF o i BAARAM O3 A0GUES RERES o B ettt o g b 100
per cent ofthtehlemmsémwyﬂrcgmeulpstlcmee amchtypmel, anBufirdna beut AeqIp ed dbedutyz(oamg‘/lkgne

zf ggg)sﬁgdg&chah Bte e?&g?bllotrq &3?% 6, %Qlt? al%’rﬁlu{‘]‘dlé*g .%’Sbll E‘SBWF Waryl ene

et her) wi tthg/kelof bedyivesjglapedch oﬁglsmndgellamﬁa(@doﬁ@ tilgﬁluféeaﬂdh t of
am noal kyl ter resent. in yl ene et chain. The
ami noal kyl gr OITBS%%}E&I’%G % 93?3263 ?mpotslltl i %t[{ﬂ‘F\Pé u‘BYfinH@“ ceRfpipl Bglféot Rait

enpl oy amiphesylalaitch eFop exangds ttteo:ompositutﬁﬂnetmmragll ¥dsahanl HOG BRSOk of bHAE

am noal kylwg%hquog o toOr nal )%dr oxy group of the poly(arylene
ether), can a“brfe 5% l@%% 0t 5% vighsi dn Pethperabadied, tne
deconposition is belleved to result in the regeneration of primary or
secondary amine and the production of & qui none nethide end group, which
may in turn generate a 2, 6-dial kyl -1-hydroxyphenyl end group. Capping of
poly(aryl ene ether) containing am noal kyl groups with polysalicylate is
believed to renove such am no groups to result in a capped term nal hydroxy
group of the polynmer chain and the fornmation of

2- hydr oxy- N, N- al kyl benzam ne (salicylam de). The renoval of the am no group
and the cappl ng prow des a poI y(aryl ene et her) that |s nore stable to high
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a pol ycarboxylic acid or those conpounds having in the nolecule both (a) a
car boncar bon doubl e bond or a carbon-carbon triple bond and b) at |east one
car boxyl iwoaecéadio2zemhydri de, am de, ester, imde, am no, PEP@SYY0cOIG4EDEST er ,
or hydroxy group. Examples of such pol yfunctional conpounds include naleic
acid, maleic anhydride, fumaric acid, and citric acid. The poly(aryl ene

et her) cancdh@)ition RUKTREY 163y &2 3MHoWDS %‘gﬁig’iéf vty Gidigfof H1eRAalhind 01098 gr ans
per nole (g/nol) and a wei ght average nol ecul ar wei ght of 5,000 to 80, 000

g/ ol , as oRothsF FMSeHUEYL HiS| COPRPHEM FUYRIRNEENRY &P éfﬁﬁyabae‘i h@atemeidbadyer se
poIystyrenemghaﬂg@&gﬁhnﬁestyrene di vinyl benzene gel at 400C and sanpl es
having a concentration of 1 mlligramper mlliliter of chloroform The

pol y(aryl ene ether) or conbination of poly(arylene ether)s has an initial
intring c ¥iRfRaklidhdr eater than or equal to 0.35 dl/g, as neasured in
chloroformmat 25C " Thitial intrinsic viscosity is defined as the intrinsic
vi scosity of t h@hq:)e?nyp(oaltlymsaféhepmqn) inyerition may fslher copiisspnaior nordhethest her
conponent s n ill in
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LTS ¢ v 2008 Yol imdRhbuiBhd i Gomk b Aol BTIAN! G SEQS hdeaDer O ©
melt mxing)/ini rinsic VISCOSIFlIb t rmning an
exact tht i mgredivets ntaxmrqvudetlipab abaut 110005110@1 qflesergjspdrlsesmgroe dweldeludmg frodepend
sonmewhat o X I SC ties q I r t her) used
and the ul %th?S Ecali?abgg{ édp?plf) gr P e ‘{dh *e%“r‘ 3{’0 t(talsa?rkga tg%’ﬁ LX%EQE?&? al)H}QIOene

et her) naymhhndmgérohyzdotmdpo &od tgaboups 0 datledito ioéludies Bomhboutd60 kqlitl abbat 6300

(o) be. cBicbbifrted 255 ediprefore R AR e kp oS aBEel P A oieR) 1

one enbodi piﬁf&abﬂ;k‘@apﬁig}é(arrdwlmde;eﬁmgeﬁ)iomy have a hydroxy end group content

t han aqr eci al | | ess t han .or
Squn B 1200 Vi et Sodnesanl Bhks S PR R TcetPhdtétet #8 buty 9 500
ppm The pednyearsyd @nke ﬁirfﬂﬁs’ pro@ity dé@crﬁ)bkbﬁéraﬂtpra\hﬂe}d thatelee @fecﬁéﬂ slile@ts are

particul ate i ti.es, one.enbaodi nent, the ene et her
subst ant i afﬂf?gﬁj echiye fa ?183}1’&%‘@3?1%6‘? f"ieé“‘é’mﬁ?tg’g? é(gtg ﬁSS%‘aLP %fﬁ‘ért ers.

As used hea(mealmgtelaen{ser m "substantially free of visible particulate
inpurities" nmeans that a ten gram san‘gle of the poly(arylene ether)
di ssol ved in fi FEYOIR th?SISP’t“é’rlesfoé‘)f‘s%W ¢ BTRRORPE-H thy PERdRt BIVPEiopayRTbet han 5

Vi si bl speagies, vhshe o Washtibis & doh®HatilRther&Ar NoALIBS NS SlablpRs o stibglenaked
eye are typically those ﬁ{eater than 40 microneters in dianeter. As used

herein, thearbohyfiates isdidsityprhizgd pr @wdifed SEFA QF GORISENGhALPISEYL, glusatcer t han
15 m cr omep&ySers, n?\ﬁ:ﬁ)c?set Béth gfr P tsgrugrmwﬂm L &ri9fd RAILYRREME eBRcRE her)

di ssolved In 400 mlliliters he nunber of parti‘cul ates per gram
havi ng a sfrggosss @Stoﬁﬁscﬂilﬂl?etfélfcéosi?s cpias sSyFURan imgigestible neligosacelinridys alemaci fi c

I nstrument ﬁuﬁ&ﬁ%o?a@@daﬁéé%ﬁ Q%%dmo Ehs&lkl@le afo%F aQBePf su élvﬁcc%%ﬁp{eegs Rhitorent y
mlliliter quantities of the dissolved pol y(aryl’en et her) hat 1s all owed
to flci®t hﬁldﬁ)gllfpl,tshé’ltahaﬂgl,?@nblmﬁoas fhlemf rate of one milliliter per ninute
(plus or m nus E}o‘t’esrrsl%ﬁ{t&o‘?@%o} usg il tf?é‘ ?Asrﬂ%ﬁ!ﬁe ;Sr@g%mpﬂl/éﬁ%@ﬁ YihGBRu&t fer) can
be present in the flame retardant t errm ic conposition in an anount of
5 to 65 wethghtmiper exdhtblenidasaupasantt he dtemmd \hereghtmdﬁdet terdfolyaed patidlydant

t her mopl aSﬁg,&ongeﬁD&SAo&l' Qo1 YEd PlofLiddnbis reeplggouw%g B HhAYLRE oL, can be
present in an anount an or 0 or, nore specifically,
great er t hkrovar ore‘qhmmse@ulwlev\mug:htsudea&:mnik (e.0f pasemewhax)r enimal (e.g., meat,

speci f4cal an o erc based on the total
melghékgf kﬁgq%%%f dgﬁrsgpfncgnﬁpo(Pf Also within this
range the pol y( &aty lsleﬁaue eﬁdirhleas jn th@dfbnhﬁ)smblﬂsﬁlﬂie presseﬁnn\&ﬂﬁurmclhmwduaml or
equal to 5 pecifical l r equal, to 45, eyen nore
specificalrmﬁmpﬁgquﬂ% ‘6r“§ﬁﬂ§ﬁ°¥‘ LdE%%P H%ﬂﬁ@Fﬁgﬁﬂ“@hgﬁﬁf%ﬁﬁvﬁéo ‘ot al

wei ght of M@ bil dimedinetchsid anglytdnesyDiunfowérCoil; GEEROSEit isOmflowRaloil palhmadndy
suitabl e thernoplastic inpact nodifiers are bl ock copol yners, for exanple,
A-B di bl ock copolynmers and A-B-A triblock copol yners having of one or two
al kenyl aromatic blocks A which are typically styrene bl ocks or bl ocks of
a copol yner of styrene and one or nore 8, 3-cycl odi enes such as

1, 3-cycl ohexadi ene, and a rubber block, B, which can be a pol yner or

copol ymer bl ock resulting fromthe polynerization of a conjugated di ene
such as butadiene, a 1, 3-cycl odi ene such as 1, 3- cycl ohexadi ene or a

conbi nati on of conjugated dienes or a copolymer block resulting fromthe
copol yneri zation of a conjugated diene and an al kenyl aromatic conpound.
The copolyner block |tself can be a block copolyner The repeatlng unlts

-, = Y b1 T Y



A. Simlarly each occurrence of rubber block B may have a nol ecul ar wei ght
which is the sane or different than other occurrences rubber block B.

Exenpl ar ywo-2BczmoehshA- B- A copol ynmers i nclude, but are not PCIrmisked/olwss

pol yst yr enepol ybut adi ene, pol ystyrene-pol y(et hyl ene- propyl ene),

pol ystyrene- pol yi soprene, poly(a-mnethyl styrene)-pol ybut adi ene,

pol yst yr engalpoksthelt Gil] palf- GIeiny S4nvlaeHIE tha?le) oils, cottonseed oils, and combinations

pol ystyr eng{ Fo%y( et hyl ene- propyl ene) - pol yst yr ene,

pol ystyr en8*t8ly (et hyl enebut yl ene) - pol ystyrene,

pol ystyrene- (et yit esRedtativd SNRdoShdIrEREBRRO YT BIdohy RAL YiSthY t&RSositions of

pol yst yrengﬁpol yi soprene-pol ystyrene, and pol y(al p%a- nmet hyl st rene3 -

pol ybut adi B2 BEIY myeqsnm -mayt Fp sangidesably degending| yponghe hertieBiremrbduge Form

hydr ogemat eds Vil BaSd, LRGHEP TN : 1 ] . af orepent i oned
bl ock copolédgrrer S ar(gﬁalﬂgo uZefduﬁi?quﬁéc}ﬁ Aiﬁéé%%rﬁﬁ)]é{ %ﬁjbt?%g{?ggbeg%fﬁ%éir&s are
avai | abl e Eg??ﬁépéqr%ﬂqﬁ}ﬁnfsr & mosi Uittbiesllyo formuplated ewithin renlyuchi thg &diricl rqnges

Pet r ol eum undgk; ; : on Polymers Ltd. under the

t rademar k KPAT?;I\II{eH%%(EZ&% g?%%@%@%@%{ VECTOR, and Kuraray under the
trademar k| SERIE@ i one epbodi NendtidnaEEinbpdiaientz®di fi gr conpri ses i npact

nodi fiers| having varying pnoaint$ ofB al kengl aromptic junits. For exanple a
conmbi nati pn _of a polystyrenepol y( ethyl ene-butyl ene)-|pol ystyrene having a
pol yst yr epeadelsidends of 10/ webghl pegeccent ol 40 ygs@Nt| percent, based on the
total wei pWdtoqf cdidiRs bl ockl copol yner and a
pol ystyr eneatpol y( et hyl ener bglpyT €NelggPOl VRtghr enesdlayvinig a pol ystyrene
cont ent of o250t  percent to|50 wei ght percent’ bgsed on the total
wei ght of ' plag;Pr 0CK Copol lyEhg | 15T epggT etz _the i npact nodi fier
conpri ses| & . PCKor@PO! yner hav ng%?sz) one oif nore bljocks conpri sing

repeati ng ar & e T e oo esand —ofe—or—e+re—Dbl ocks that is a
control l ed dis hﬁlBﬂ#%&ﬁh@guﬁéi%/rﬁ%efiedollfyoté?{.er%l 2okt A may further conprise

al kenggunits having 2 to 15 carbons as long as the quantity of alkenyl
aromatic units exceeds the quantity of al kene units. In one enbodi ment the
i npact nodOthee OptionwIngedichtso bl ock copol yners, one of which is a bl ock
copol ymer co ising a.controlled distrihution copolymer block. A

control | ed distfi B%“?f?"(%ﬁ‘o%soﬁ%ﬁ’ifrr@‘fes‘?“é laveeaﬁmwﬁlr@?r SRRt | othgr ofRiioR uni t s

and al kyl ecenponértsthixawdyigody ti phbsi€dchehRalSateiet@Sortdd¥ds B3 harRtQRULEITE,
butyl ene o nore of the foregoing. The C bl ock may

. % cg@ﬁitnati ons of two or [0} ] Cl
conpri se sORETUHESOOFAY Y RAMBASHItCEl ¥ iddiberad autritiopsh cpmponeats dvher mbdduini on
copol yifer tht eeicted Rhalator, ManyDESHbAL il édiGt k1AM A GieRgsd Qk R
attributes: (1) termnal regions adjacent to A blocks that are rich in
(i.e., hav‘fsﬁé" 31681”@%%‘?"‘{ AT %‘Hlt&%‘jrp&%w‘érﬁﬁmhﬁrmﬁf)mlmlIdw?éﬁéormﬁiatl@ may2) one
Or nore regidisuse@in @ekcarfRltiohOPrddIf PoRlRGKS s{lcl?la&ptigﬁa? 1r{g'réatflen¥s;bré %‘fg for naving
a greater than average anount of'é al’kenyl aromatic units; and ( an
overal | st?fﬁl@?‘mﬂéstﬁ&%l Ay arepostnatiRlp yith #ig esserialpnd ethemngredientts ncke wissd For
the purposgeddeefoaaf, "rich in" is defined as greater than the average
am)unt2 preferably at |east 5% greater than the average anount. Low
bl ocki?less carNWdimibBgurxppples 1o esuch (estiprasioprsdionss ioellide presemaives, ghais s
transi ti onyRARer €06 T, o] b , n_anal yzed using
di fferential g%hneﬁ%u?]%tggl o?gieflr%’t F ;R%}QDQ%Qﬁh%/eﬁ%arﬁa%Cgﬁét ha\gglgo%a? Q/‘F%e“ﬁ%c?ﬁani cal
net hods, dlesathedubetsip, selotants, fanckse drickenigpeents ek sintsilies, EhhishMRS gerd, hods .
The term "jghkamyl @@k C bl ockiness”, as neasured by those skilled in the
art using proton NVR (HNWR), is defined to be the proportion of alkenyl
aromati ¢ uni t shegompesitipas yirte preasit iyettivn mwafoskdr cainkédeyn sekaemigd sgengi ghbor s

on t hegpol MTaPe t tal er of alkenyl araqmatic. units. The

al ken?/ P ar%%{a})%hg%lg%ﬁﬁtelgagt élgen %Inagée%?gr o asimaltich e’ﬁ@‘rlﬁg sPPORRY Bohreas ur o
two exper imawitell isqlrzalit aid lectitolFandsdlso praferdbiit mtludivgrbeleasfonabiigioml oanigRat i C
units (i. i i.nstrunent. . uni whi ch cancel out when ratioed) is
det erm ned" 635’?3%“3%{ isﬁ'gn fh&Sraiane gﬁoaﬁﬁaﬂa@es PYRaiPse; ey SR, $péct rum
from7.5 ttegas@ Fpeseameeteliing alenty, ¢shécaliguant ddmbitdiod BEa BEEP 8ol 2R QLI C
hydr ogens on each aromatic ring (5 in the case of styrene). Second, the

bl ocky al kenyl aromatic units are determ ned by integrating that portion of
the aromatic signal in the H NVR spect®um fromthe signal mini num between
6.88 and 6.80 to 6.2 ppmand dividing this quantity by 2 to account for the
2 ortho hydrogens on each bl ocky aryl al kylene aromatic ring. The

assi gnnent of this signal to the two ortho hydrogens on the rings of the

al kenyl aromatic units which have two al kenyl aronmatic nearest nei ghbors
was reported in F. A Bovey, Hi gh Resolution NVR of Macronol ecul es
(Academ c Press, New York and London, 1972), chapter 6. The al kenyl

T o e T




will only occur if the conjugated diene concentration drops bel ow the |evel
necessary, typically a concentration of 0.1%w of diene, to maintain
control | esodnetme4sut i on pol ymeri zati on. Any al kenyl aromatrius2evsoonmes t hat
is present at this point will add in a blocky fashion.ln one enbodi nent the
bl ocky %is less than or equal to 40. In one enbodi nent, the bl ock

copol ymer hagicANsvdckABY hroAk Ul GsefRR Rt ! d AR St & al LT LY
wei ght percenltc <San(§3 tﬁ% rg Scky A)?es | ess tlﬁalhgt ?C{hlde\gl}’g'{%?o 10 tsogrtﬁeater
than 0. | nPisset dRtsHPHEAYINgG leddsirddk faveporofiler Tespsivestencnqombikaions are
aromat | ¢/ alineligiPefofitd Al Rl iielit B! da0lks SORAIATEL },ﬁ%ksmh WSk, Lhe
proportion of al’kenyl aromatic units increases gra max| num near
t he ni ddl e aminoceids tra kifuid bryetsze c Rptiavdl mbﬂmlwb@mmetsat@namuhﬂ beyelagﬁtmzhy t he
opposite e AV 1napelye) I e first
15 o 280, e rhe LB AR O SRR RERLT s buP e AR O MR Dbk

contr ol | edablust 1% bigt abmlt (:@p,o Iby meeigls| Qﬁ:ltheabeveaigkyl é)peomal Cah‘tlfimlt |S’|w¢ek€®er

r emai nder ri.ch ne rich"
means t hat %?ﬂgﬁtga?gﬁs mgjﬂragge rreg.{s;léél;[ 8%F 0, chfuamg frogi about 9 65%1[0 k%/?bé)ﬁé( §/ Au, %1 keny
aromatic tlmhldtrtgércmemoeto t%gp ﬂ:h‘ﬂ)ut F@%, ttylv&xglmnfmebé\eﬁhgell stribution copol ymer
bl ock the weig ercent of aromati c kD each cont r ol .

di stribution 02%60 TR ]i< res “é IERNGE TGt uﬁt %Oﬁtpr‘ts%a%o'{/\%vﬁﬁfy Her cent
or nor &0 spethef lvrtahllny ot Fretareil gtmtneper a@nlimitiag =Rampleglot whedhcblude basgid an t he

t ot al welght of e COo | ed.dj.stribution. copolymer blac Ani oni

sol ution cSPETY rlréat Ny n% Vl{agmt {§r AHY Ehﬁfﬁ)arv& |P§’a r§t ViR Bern CHOIERAL S?fmers
can be car (4. gﬂbewtamsnengeakmm 1memh1@etqaead),chlmt gblicedcsd, phllotB@eior, bickine

copol ymeri zati.o att.ai ned anionjcal]y, usi nown sel ectigns of adj unct
material s, tt?‘f‘@fl&dfl?stodmﬁ’dt‘?fr’tﬁlrf‘ téf“?‘g‘i‘?“"?ﬂ"yﬁ TQ?rS?‘ngt mPaRties thireshot ers, and

struct ure nodi Th@écﬁnpobﬁbnﬁﬁa}afulﬁtﬁéf dopptisy By df A vakéty RF Qﬁleln&ﬂltfbflalarmnerals

di strl %xl on Erge exe%p a é di s |but| on_agent is a non-chel ating

et her . e %’iiE‘rR %8t He B niptlttfa S2IgiHE, PhetPherust Fagssiyiie Hrogs zinc,

t et rahydr Ohuhgdﬁe@nébpbaﬁ Ecinyeel e ysia) éh b erftin, BRY@niifin, WRIVAES, REL SonSiCBoRS

di et hyl et nd di butyl ether. Production of bl ock copol ymers conpri si ng
a controll reﬂ?strl bution copol ymer block is taught in United States Patent

Application No. 2003/0176582. One feature of the inpact nodifier conprising
an al kenyl aromatic block and a controlled distribution copolyner block is

that it cahonzsplorieBeveraseprbiquid s the | ower being the single Tg of the
contropped di sikd '@&Elf)&ﬁlOﬁQQ@ltIYeWﬁresem qtﬁ)énuozhﬁas@@w&tla@e géV%tagésbw bRg
copol ymer block Tg is typically greater than or equa 0C, or, nore

speci fi cal ﬂIQUIdfgf%@P@FedttﬁaﬁaSbrore@ftmt/lset grinigire, unFesérable rftaver ¢Se@laﬂftdswh et i on
copol ymer bLagk .18 tiehal Xe@bx%%h'hé(re{ L,ess than or equal to +30 OC, or, even nore
specifically, less than or equal to +10 OC. The second Tg, that of the

al kenyl ar ot i dhesedex calogie b@Grage ardiquitld ey those embrdémepewinfprisial fipm +80 0C
to +105 OC @6 1A . I f 000 to
60. 000 ll'a an‘% t aﬁ%}ﬁ?%"/ ey Eg@e\fﬁsoﬁg‘:ega\é% @%glgg% o%%{tlﬂ%alo g‘l%fudl% h?y fo

30, 0002 o 8G0O0Y agjfl r’pdﬂndaes d@t%erherd hedinp yuch eds tmsle rvempns)ng tsbkemcrm (begucmp,hy
usi ng poly a r anmou aromatic upits is
15 to 75 %%h Q}%t&%:eé% @“geas}%n o ?}ﬁ@’% 6’8 & lsofleﬁf m%]ﬁ © ti?tugmﬁ’l SERVE g)l yITer .
Exenpl ary bhlmklsclglpmiwtmmystemﬁ,ennﬂ ugolcheine ¢ metlhmeﬂ ihdepbhdSntlyPaft & dast about

Applicati on 03/ .1 84, 200 8 and 2004/ 0138371 an
comer ci al | @12\9}3‘1 35 gb ér%?n 1 %P8 % car??@l‘yéfqﬁ?ﬂc?ér 2 PHEH9EE R rt%tP]EC .
Exenpl ary grbdes aateestmlaaﬁﬁaﬁtoamytm&g%%ﬁl xylﬁtopﬁﬁnﬁfm@@ice@ntmlrﬁdﬂeaddrmact

W th a0 unCRi O AR ERORE R R BT or Br BURA T Bnaoo bupeiesblt nei r
deri vati vesomsatoht a$ wat.60x¥l 4 caladd dergnpup$roan@bot1hel1r kea#l Gosnl tarabwlmdes
esters, imd ups, .am de chl es Exenpl ary nononers

i ncl ude m"t‘%"t?’&%éﬁ {})la‘i“f“&é fro 8‘1‘%{%383[1@89?13?%’%?‘5 3& OQEHH their derivatives.
A furtS her descr @éﬂeﬂ@w@f&loflﬂb%ta(g%rl 124umg p&!fé‘rlibl Ilmlaece@nal%lge&rﬁe&aﬂo&ﬁ found
in U Pat an I n_anot her
manner, t hBFWh‘ﬁQgtaymF%iOg‘r 3’8%0 b& ?bﬁt‘ltc]too/ ® r‘t%ﬂhldilé’dfrw ab«tuafl 9 APuEP¥ei @¥n or

bor on contalnlng conpounds to the polyner as taught in U S Patent No.
4,882,384. In still another manner, thd0inpact nodifier can be contacted
wi th an al koxy-silane conpound to forma silane-nodified bl ock copol ymer.
In yet another manner, the inpact nodifier can be functionalized by
grafting at |east one ethylene oxide nolecule to the polyner as taught in
U.S. Patent No. 4,898,914, or by reacting the polyner with carbon dioxide
as taught in U S. Patent No. 4,970,265. Still further, the inpact nodifier
can be netallated ‘as taught in U S Patent hbs 5, 206 300 and 5 276 101
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nodul us (as described above). The inpact nodifier can be present in the
flame retardant thernoplastic conposition in an anount of 5 to 55 wei ght
per cent, waee/wmsthe total weight of the flane retardarCTiusesoopidast i c
conposition. Wthin this range the inpact nodifier can be present in an
anount greater than or equal to 8, or, nore specifically, greater than or
equal to 13150chludﬁ1‘g€m>n{ﬁbb@t 1%@%8&@@4 LY by %i%ﬁ‘@&&hetd% or fHA gl to 15 weight
percent based on the tot? ght of the flane retar & ermopl astic
conposi tion. Al 8% i % %r‘ﬁll?v?régf‘@é’rtllﬁléldﬁ mpﬁ@@blmmhideeért le%sh Omfe athte:meht in
an amount lk@sdenlilidyeR! s&ﬁ’d-'ﬁ’dn-lﬁlﬁltlﬁg exé?i{plesrmrvﬂnélpﬁglhgé GRbddame I?Sﬁ a%n Or
equal to 46, or even nore specifrcally, less than or equa

per cent baSWRIes: erdatip steviayaddegatoss. the flame retardant ther m)pl astl c
conposifion. They t i.on o onal |y
conprise a pol yglée%?%(ﬁcggl?@%g%qlgeﬁs&mﬁ ﬁlng%%dn%%r Cl%%?g%gen oétlreé’ro gener al
struct ur e: CsHEsoBA @r @theflllﬁ&!edlerﬁw descsibgdl lereipol yet hyl ene, pol ybut ene,

pol ypr opyl ene, polyisobutyl ene, and conbi nati ons of one or nore of the
foregoing, with preferred honopol yners bei ng pol ybut ene, pol yethyl ene, LDPE
(low density pol yethyl ene), LLDPE (Manefactukow densi ty pol yet hyl ene), HDPE
(high density p dl um.densi t | ene

pol ypr (gyl ene, glr%%%% S?tﬁ)g%l%@%& tWo or l%rneay er‘% g*iﬁ-‘/n%ijPo? ol efin
resi ns1®f mhpevm}eerﬁ@ctade mnummungtwmmwbﬁmd&rlﬁg)thetshl@btéd prodina Féxin. viargr € wel |

000 WAl LR (i TR AT CERGR o =

3, 894I 999bnmtr1ﬁea %aﬁnmqame&u@;&e aﬁpﬂdd%gBﬁézﬁ?&na@@ﬁg iy :ﬂﬁ[]a&‘ft t@fthe?ﬁﬂtrﬁ%h@lf' ns
may al so s _copol yners of ethylene and al pha ol efi ns havi ng
three to tﬁ%)ﬁ&sdceg?r%g%gergin functionalized al pha olefins having three to

t wel ve car bons. Thxemlositignsadf plkb&aréﬁeﬁtfmmmbﬂ’@h lidewviss Wklﬂﬁ*&i Bly known or
4- et enhene- I 1-.but ene but e ent ene, pent ene, 1-hexene,

2- hexenée aRd 3’ Isr?e%‘?‘fgv tn?;anuféﬁlelﬂw é‘?ﬂ?‘mﬂ%é BFFBF‘F%H“%V?TFP&S otherpasenticelc] ude

ol efins suplkbdvaﬁ f(ﬁhlbyl\/ﬁﬁﬁsﬁch Iﬂ@llhl@ﬁb%|ateﬂ&dw¥$ﬂf6rrhny bR¥h pl?a@ﬁﬁ@hﬁoal ﬁl‘bﬁ‘%‘éﬁ?ﬁt t od
supstitute

functional i ZE &k} acr #ésgi‘ ne functionalized :

acryl ate grt0ps “PeSpbIaP qYes, %PH(fa’CeaSé‘i@%rﬁPfdt?Flé’V |0ﬁgo%<pfdmary

non- conj ugskiketh tié aRLIhe &b(ﬁﬁﬁhﬂoﬂs&fewhlb&ﬁhetr&n as EPDM copol yners, are al so

sui t abl e. Exanpl es of sultabl e C -Cl1 nonool efins for EPDM copol ynmers include
propyl ene, 1-buf*@debasis. Hih‘fdeFPémulf“?i’eﬁlﬂee?fénPOQmB@n?feﬁé presefieipegndion Makidgene and
3- hexeate. ﬁ'dpa{r&btbﬂhéibﬁﬁ@%aémltﬁws%leéte&arhﬁgagﬁﬁﬂex'va@é?(& Qﬁﬂ%é&& So1&1Y '?nd

pol ycyclic _dienes. Mle ratios of ethylene to other nmonool ef1 n
mononers c&An F%‘Fﬁ‘e‘% the difGment aminogeid solyjiqns tejfoan e lignidtembbéiment g ttegersenti n t he
anmount of fkefpR.- 1 to 10 nol % EPDM copol yners can be functionalized with
an acyl group or electrophilic group for grafting onto the pol yphenyl ene

et her as discl odéd ‘Paﬁlcwog d fremudationNdie ®mMPEBtiasf the prsent emrotdommeny bbhe

fl ame ret apdahd [ i c fin,
or o6 ohored SR RIARLE R, EraeRa O AR LIRS M R RE
ref er dmce 1Y t&blffcfPWP%mia‘ﬁ“ﬁlS 0ﬁeﬂ1¢rrﬁefdlpa8t8l@dlth@ cayb]esahog ifteypovdars ptldsran or

equal to 7 peci fi cal ss.th or equal

fo 300 osi P oaSTRLl BROE Il sl TBRE W58 SR\ e e i B e

pol yol efin i s g}nemte@mthhlanmbodleqmalthet mnﬁ@snﬁonsasf det gesenn édebtjonARIMbPA45  at

100C. The resent in the flane retardant

t her mopl as{a%mg%ﬁ%%gfm}l@%ﬁll ﬁalglg m&%ﬁ% of ce2°rtnESlh‘5 Pt hﬁg@cmwm%s ed on

the total thepgé¢rtedgimindasid blame Suehamdlabrtdlrhéﬁﬁrrﬂpbé p&baréd BPARORIthingAn oV t hi N

this rgnge rese in reater than or equal
3@1 ntd%elplﬁ!ery (jToﬁtfalnfnrrgyaql%ormul 101’10 ?1 gﬂy 8}1u @&E}g? %r &ngfa‘t é?lublévwl%r e

to 2, nore specifica

speci fi cal A@dltugnalesimrees (typicallpn ceﬂu@uramna tWEpGtEin PEFieHRAte RafRA Ophrditle t ot al
wei ght of m1 qgeu“m) Ide%t therqDF Et c,conposjtion. Also within this
range the 8 OB A0d Junghe's [ogethsr anddhsrirotpiads wasan T stwgesdret o 40,
or, nore stpec Irrflxadatoggthexl eis theh il blendqURk el mBlture €Y SdnI¥RERzed, heat
speC|f|caIIy, | ess than or equal to 25 wei ght percent based on the total
wei ght of the flame retardant thernoplastic conposition. The fl ane
retardant thernoplastic conposition ¥ optionally conprise a poly(al kenyl
aromatic) resin. The term "poly(al kenylTaromatic) resin" as used herein

i ncl udes polynmers prepared by nmethods known in the art including bulk,
suspensi on, and emnul sion polynmerization, which contain at |east 25% by

wei ght of structural units derived froman al kenyl aronmatic nononer of the
formul awherein Rl is hydrogen, Cl-C8 al kyl, or hal ogen; Z1 is vinyl,

hal ogen or Cl1-C8 alkyl; and pis O to 5. Preferred al kenyl aronmatic
nononers. |nclude styrene, chlorostyrene, and V|nyItquene The pol y(al kenyl

T T



pol y(al kenyl aromatic) resins conprising blends and/or grafts of a rubber
nodi fi er and a honopol yner of an al kenyl aromatic nononer (as descri bed
above), wNenredmotdse r ubber nodi fier can be a pol yneri zarconspeioedueiss of at
| east one C4-ClO nonaromatic di ene nononmer, such as butadi ene or isoprene,
and wherein the rubber-nodified poly(al kenyl aromatic) resin conprises 98
to 70 wei gBfochREd; BhddizddNGitNARORALYERIBIOf talhs AAB ! and H B £ 1FRAQTEr and
2 to 30 vvellﬁght_ percent of the rubber m)dei fliaer.S Rubbera-nm)di fied epol?lglgfyrenes
are al so kfGWsor pepirallnpletor dopd otryedspeararder PS. I n one enbodi ment the
rubber - nodi fi ed cagd: b aols BEPRRETiSal 58S iy 6O MKl E&SeB G0l & r%éle\’\@ir%;‘t
percent of the honopol ynmer of an al kenyl aromatic nononer and to

wei ght per edfexysianiechpolpgyess inknenmiaad compenly despalsidtin the bammamreprring ertt he

pol y(al&kenyl, REARBLIRkohBSHit Bally! 5 ' R el ght
per cent, basepgéﬁoan tﬁe C?_ ot al \%Se:&glﬁt lgf_ tﬁfg&‘? ng‘grar%&érhet ar g%%tggrﬁgﬁbeﬁgesdti C
conposi t i ofPgethe Mihishittieally ansdpsles the apdnoyacal Wembdnd any petdins) vitasin prepaxeshe
present i N gp;RAERLY I : e cihtically,
greater than (1)( eqqgfhg{eg’aa%,g S%?‘?]ﬁ{e]vgl% ﬁng%bgﬁbsl%og%ﬁﬁn%gf ?r;éf% ﬁeélr@%t%g(? tqtgﬁtgﬁr or
equal to 6ankngistd wikroepewdsasiqdeines. Hanallytaay ligwd girhpanbntt e tiidnamniged @toar dant
t her nopl asty i k1 pthin this range.the I | kenyl

aromat | o) visar namao iy o 2a6: e cdhidoblintor B8” e BT o or
nore sHeci thien &k Ishaped, esithottfarthey phegessibr ¢tlemaQ] clanges@vanring be celpdoinfihcad |y,

| essthan o I : i ght percent. based t he total ight of the
flane ret a%)ggﬁt&t ﬁ%e?ﬂ%gfe\é\@%sg% mc?gsrrlﬁg%rf?dl %ﬁaatfvﬁ%gr,"%@f%ﬁur? ﬂgoq‘%i%rﬂe & dfhighgant
t her nopl astoénfers theplssiiedisbapec Ahp rdsslemt txteath iis therr att ffda Al afeishriaieRsiGONROSI ti on

in an anouni sufficient to attai V2 rating or better at a thickness of
3.2 nillinBtePREE fpﬁ‘i‘as“teg “GL%E Ffwdﬁﬂref‘iatéeesoﬁllétpa g %leHéP?Pde [t &agee
conposi t i opalamyiliypadrpasiegédier diktributfodt ar dant addi tive in an anount of 15 to

45 wei ght perce sed..on the total ight of the thernoplastic
corrposﬁi on. W &h? ﬁolf’?ﬁ]lugmf”éﬂﬁlé‘g? et ?fﬁﬁ? gff?fflﬁ‘&mn“%@??( #lybepipybstirsdon can
be present thréugare Biked nbplgat@l 6 hdah@nex@iisiek] ¢ brod@ee1®iid ProdudPFRmS RS £ cal 1y,
greater thanwgr equal to Zobaggr . ﬁven nmore specifically, ‘%reater ‘than or
equal to 25FTFEY SN B rEaskes d tiMEH Phe Riafust IiBEghPno kN Hedgepbienin thet ar dant

t her mopl ashittitie:0 MRAFhdairRG -artd\isSablMot sBictt dnBio$ tHeaRAS Knbn bt bifervalcak Sidle
addi tive COITEI%SIU.OI’I can be present in an anount |ess than or equal to 40,

or, nore s petrie Rrocesseste PRy se the desierhiing grodect. or | even nore

speci fagal |y, | 68 cdnBitiohis TUktAdredett iventiBh BBY, PEEERNbe RARELLBE) b6 ot al
wei ght of the flane ret alr dsant threer m)lpl élsti cm(,:orrposi fi%n. Addi ti o}tr}afl%ry, t he

fire retar Prhsriise sditable techiHanas nat specifieplln fespied | Hetpimishoug denasting
various adgbinltNespiritaQll s@¥EORhERRH B¥HBN e pRYGHR oAB et 85
including tris( n%)?lrill - p?leirslyl )[l)h%s_ hilt e_,n tris 5 4-.dfl-t9(@%§€?%%2ﬁe§ %h%sphi te,
bi s( 2, 4- di bt sesidesHeinyall) regregts aas r Ylutinativo pndingihisstpiiieeandr thali &t elzangés and

pent aer yt heduilient AMOOSBIRI vhifhin e kibb A6k l 'y in@ 0,

al kyl at ed r_%apteinon produ_ctls %f e_po% y%ﬁengf@g)&n@ﬂﬁd@gﬂtg@j @{l}?ﬁﬁg‘glflggg?
exanpl4® t Bmitigi spmpten Wil nBithersillybtrate the: borgdsitivns yd mosthyddy chif oibe nmesent e) |

met hane, 2;dadiont €rt-butyl phenyl phosphite, butylated reaction products of
par a-cresol and di cycl opent adi ene, al kyl ated hydroqui nones, hydroxyl at ed

t hi odi phenyl ethers, alkylidene-bisphenols, benzyl conpounds, esters of
beta-(3,5-di-tert-butyl -4-hydroxyp | ) -Rropi onic acid with nmonohydric or
pol yhydric al cohols, esters of REded orffs?

bet a- (5-t ert - bullld compuyitipwxof <3 predehtyinpdnting npy be agidanimgliadiat abflitfed amohydri c

or polahydgi s..esters.of thioal kyl or thioaryl c ound such as,
For "ol € RSTELA Mo 8 P Bine PGl g s opep B Thes
di tri decyl ¢dmpditipnso@inodisat s adunihidietedphowever, in any individual as a nutrition source,

beta- (3, 5-di-tert.- hutyl -4- hydr ox enyl)- propionic acid; fillers and

rei nf or ci ngslpg%agfﬁtlg?loé%lgﬁﬁg? agql‘fqt%’gﬁq%cé’g“‘zﬁeénﬁ% $uabley| ass fibers (including
continuous and Thop@egbsfiiohe k) methadoonttel @edent BhaRbh tkay SAliBWACAr Hgnat e,
talc, and m.,ca; g r el ease aﬁ(gntS' UV absorbers; stabilizers such as

: individ alm?lc ir I

i ght st abifViBpl meluing bpags ajid) opiet mmanals;sugh idogs, £afss rodghty reaiss shegyess
colorants; anti-static agents; and bl owi ng agents. In sone enbodi nents it
is desirable to make fire retardant th&2nopl astic conpositions in a variety
of colors. One nethod of achieving this is to manufacture the fire
retardant thernoplastic conmposition in a single color and then nodify the
color by using a color concentrate which conprises a resin with a dye or
colorant in a concentration significantly higher than that found in the
final conposition. In sonme enbodinments it may be necessary to adjust the
conposition of the single color fire retardant thernoplastic conposition to
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sufficient to allow nelt m xing w thout substantial deconposition of any of

the conponents. | h one enbodi nent conponents can be blended in a twin screw

ext ruder WO 200at@3er at ure of 2000C to 3000C. I|f using, Por/usz@apless a 53

mllimeter twin screw extruder the screw speed can be 200 to 600 rotations

per mnute (rpn). In one enbodi ment the phosphoric acid salt, netal

hydr oxi de Mﬁe,c%)%,nh&sd'é has Biet BooddCanth A ARE sWirith. 31chRET MBRIaAAL LCH& dher at

a tenperature_above the nelt tenperature of the thernoplastic (nelt m xing)

or at a teﬁﬁ%?étab?tés%demstwg@eﬁ@mﬁ@nm¢w% the thernoplastic to form

a mast er bat ch. | ] | e nents
Tﬂ@c&afﬁfésn floRabeie GRRed: RARNAS: &y be thﬁﬁl%te%dt B ed duglﬁgﬁé}ti al Iy

of the flame retardant conposition. The mastetbatch can be adde

or after s#ffscaplivideptomntake Guehorsgmenmsalodrink] eirspack taaimpeaye ghiorsodsérancen. | n
anot hers enpodifRek,d phosahald 6, 8% tal OX| gani ¢
phosphate are prem x‘%gc,e Wt _opte ther n%%q%gﬁﬁn%%t%w%%%ﬁlggfkﬂgﬁe%?lg%g@dant
addi ti ve ntounesision Brenductedavithiot shpefane hew df tarbehyriatet aonsimpsion bethaddgatt.at  any
poi nt al on i f . e her mmpl asti ¢, conposi tion
Such ag at yRonp AR AR dRlaah e AT 4 b hS R BRI BAE MR G | g
the nelt nibouhd) winutehef tatwhydpk astsitoptiintbginatubjeett y t he fl ame ret ar dant
additive m xtur . Lxed Wwi.th a pelletiz her | astic bl end.
I n anot her enbozPe(r:rg%?}p %ﬁ{éﬂp%fospﬁ%ﬂ?cyngg?u R ,§e Lrlrs\ee’g g? %ﬁaﬁcﬁqlgcgfed@eraélﬁ%

or gani 0 phdisiptest ebesite, adidedsydiptoestdny dide tffetsc ofrphinesattslesihcd, ikkabblegr amdpl ast i ¢

conposition. Jh n_he.added together or .separately.an t . poi nt
during mel eﬁ%&é?%?ﬁg%rc %lg'i’ ngc?o?lﬂ%snéooﬁ%(%%lg? Fsoeﬁ%? Eeasf?}’fpteichl%ﬁ efﬂy‘?ﬁag] {Ilatgﬁ?%?ed to
di sper se t @ml/drlsanptome bAuyahdrecd yhptoms eahghdesdfcctd bf diabqarigdiids.ont Br A6

enbodi ment | ifljg%iao reg:lardalnt ad it;lvet ma%terbatch conprises 30 Eo 0 of the
flame retalddRt "RIGig0E Cutlnslrn feits SHEP Sompgnsidy ol Gefydrte! futersi al |
The di | uentethardye siralgtis divd] evedehs/Pbdr CorOicrlehsqdli app @i fBYx, SieeMBardp Aohidnder for

the fi ret ardant .addit.jve conposition. ile the identity of the diluent

s not1%r uRSEPaPH e ulre pea dgasy St’i‘?g‘f’é?’/%ﬂ%‘fterf%att“ﬁﬁi‘/??éﬁtm-y made with

consi deration ofn biteaspeRidl tRy invasionSadnligistidBh @RS 6finpasitioRs Bethe agbiesed

with. For exanple if t{’}e n_asterbﬁt ch{u.ﬁi s to be conbined wth poly(aryl ene
(&

ether) the™HBIRLS ¢ SHOIEHengReetid diter QYringe OF Pefore IcaretugEts @eestioBne

ether) or @crtRr bidodC@rRadel HdvRlsWcblipR&l YioaroibBRRirRS NBEIstsHCRitRst the _
pol ystyrene, polyol efin as described above, or inpact nodifier as described

above. In ISEHHOB AL s panropiEons) Arfbe pubicst tarprtionh dtlptshelagoss Eevelompydit i on i s
essent2@! | Yetdrin@Rd Qksing GHARRUNGS, BRYE PhsBa bEBRbI Qe ATAMP ofRAGL M&ickq,an
active hydrogen atom such as conpounds havi ng a functional group selected
from a cychlred alupese lgvebuyster do gnalysignofewents blgedugydministrasion @f drshaaing deidgr oup,
an i socyangdugoSfightecike@¥BELLILOR BYAY Prer RAHORARH R G

carbodiim de@pé)r olup. e'(I:'he ef I aneéret%rda'nt %r_her%g%s.t F%{lglgﬁggg%r%c?tgr?lor?gy al so
be free of gipaserlpyrbs eBen aithehydratsl ingesvien syithantl/agministiation roé- berdmdso meidi ns
such as poborREGBRYH 4rMmb of dul NEmARSERNES c%ol&ﬂw@iﬂﬁﬁé DAY b Rirftes.
functional group réactive to an active hydrogen atom dor1 ne- cont ai ni ng
ol i gordst s, afignamrbehysiate intake abatt Pe mirvssiafisr dawhydraimintalet zndcamit 120 mpogsst i on
retains hy&ﬂe?k%ﬁé@dﬂa‘?éihﬁké”c?- ~Hydrolysis resistance can be deternined by
injection nolding the conposition into a test piece for 1SO tensile test
and carryi ng ouln anhthePGpedt oF the (nveatduny ehmenistramndif theaosipodi®dns Gf e PekerRH, 2

at nospher e; ! 4 h . tensile stren s .before anpd aft PCT test
are measur %&?ﬁgﬁJgt%le%;d{é’?%lﬁ]t g%ﬁle’( g%‘r G T RE g%éﬁthygraget Plé"ﬁ(ﬁt criegse%lﬁgqoﬂdex of
hydr ol ysi sgln@seé &tvals cemparbe tocthoposd tartonhydryipiinakd withait senslmifation 30HR0 of

tensilgstr th.. Wthin this ran th opposj tion can retain_greater than
or equa tgorll%)(ﬁ)g e Sotfglhesqr?sgmsf?vregtﬁ(g’[eq%',at gefls(,‘% a%‘\ig%slﬂéglie‘fsit &9 ﬂ?"”@?@%‘%‘?est han or
equal to 8%r ofrboltydraieinmkt,@batt 6@ Agiutes aftEs@esvhy@hie inthkee5out® Hmeds hesrei n
means that th onposi tion. co ins. less tha wei ght percent, or, nore
speci fi cal ?a§l?°%Plér§§ l?tﬁlgna%? O%gégﬂltm%eéraﬁ‘érrﬁa‘,q’og’fd}at%%)@ag‘emr e specifically,

I ess than 0. 05 Ieyghinother &pedt of higes Relerion,t & ihidkatlon WEi tBO borRfosttiBRs of the
conposi tion. T{:e conposi tl}%gfi ar e further illustrated by the follow ng
non-1i m t i BE % BNETHRR o @eHRipF Psiof, &UFing. 1o wftergcagbolmiypie dntal fiesirasss tined
materials listed in Table 1. Al weight percents enployed in the exanples
are based on the weight of the entire #3nposition except where stated.
Table 1. AM NO ACI D COWCSI TI ON FOR | MPROVI NG GLUCOSE TOLERANCE FI ELD OF THE
| NVENTI ON The present invention relates to conpositions conprising sel ect
am no acid blends and to nethods of using the conpositions in individuals
afflicted with inpaired glucoses tol erance or di abetes. BACKGROUND OF THE

| NVENTI ON Di abetes nellitus is a disorder of carbohydrate metabolism
resulting from



insufficient production of or reduced sensitivity to insulin. In persons
who have di abetes, the normal ability of body cells to use glucose is

i nhi bi t edvotzh@v®bisii ncr easi ng bl ood sugar | evels. As nDPETISA@EDE468
accurnul ates in the bl ood, excess |levels of sugar are excreted in the urine.
Correspondi ng synptons of di abetes include increased urinary volunme and

frequency, ghidbseSbvel boiigRsd toBE Gdthe tRBhyd@RAnMRAKMBSS thel MEEiRis@dtOn tofPhe
vari ati ons of dlabetﬁghﬁ %Fel di abetes is insulin dependent dlaBetes
| §4

nel |itus fGPORGFILORS P el FitieR Putat degsti abopip i riact Iqapt enesaflbewt3®pat i ent
with type islit@bstce TarbbRfidit Mthi®, 3ut $6 GhAked aRY% $a?§oh9@:%rlﬁﬁﬁe apd.tdper efore

must be taken by injection or inhalation. Type 2 di abetes may be controlled
by di etar ym*egeraﬁe*tqaﬂwhyeafauntw J bt 478 miwies afigreatbehydantelintike.i nsul i n

admi ni sgr at i on. TR abiRP SRS AR RRnALT LOANEARLS, §QndbdALARY, AR at i c
secretion of insulin and reduced sensitivi'ty to the act sul'i’n on
target tisS8thasst inUEREM te A ubisst baferen ditrlabeqreaﬁebﬁetrmhydmﬁoﬂnmke tlheeases blood

car di ovasCyhgse §3eleBnphiah 69 ulgR

di abet es- rgﬁafgd dgat § ﬂer se??%ﬁ@ﬂg%%b %%%&P%ﬁgq%%%rﬁ %“&Pgﬁ%PFb
retinopat hyommsmeSyOHtllsesehect ipesntiphéy at laasguabopalddy ,in andbasironk ref glent30
infection. frgatep a cled s, who areg unabl e
to producentnsu %% %ﬁ%g e?#é“h%%eéﬁwﬁvolvege %%rClh&7§?$aP?%%aBWn%@gular

i nj ect 1®n ovintteshafibrarbohy drbte imtake) dnd abdun 320 minutbe nftaredrbbiiydratd imkoancr eat i ¢
extract of pigs, sheep, and oxen can be used for this purpose, although
many i ndi vidual s now use synthetic human i nsulin manufactured via

reconbi nant DNA technol ogy. One netEKdNﬂﬂJM?eatlng di abet es |nvoIves

regul ati ng or calor ar bo a by pIaC|n

i ndi vi dual aff F?tf lféf‘”%gt RediP ebe@%%” Spﬁc‘% é* %e ﬂﬂ%ﬂ%
faC|I|tatenmém¢hbﬁghamﬂwanlmmaﬁmnngwmdmgakmbodymmel@hﬁmpM%Han@%ﬁﬁﬂklVe in
theory1 l'”ﬁﬁkﬂ rie anf car boh O h) intake is often difficult, thus
often resuftiH |Iﬁs p 5 XBRPICRE 'S ‘?% dhe nyERese oft leviation ad gredot ioded i n

certain di ednetrmad asnldnivatﬂusabﬁtHeq)rékeILtpnmum ais Mndaly e Elidhs URedf QehSisiplet hi N
accept abl e tglgg range These gedlc 6|ons npst typically stinmulate

i nsul i n rel"S3%%E gR Y8 o7 Lihe Ritkand seapp gthe {WEntBdy s ability to use insulin,
and/ or decrease the production of glucose b y the liver. These nedi cations,
however, aEe Iinitgd in that each can have Iimting side effects, none are
appropsd at ®%oR- di abetic individuals, and the various nedications often
| ose their effectiveness in many individuals after prol onged use. SUMVARY
OF THE | NVENTEQMpiBe] -Brilsanl dutRRililQRd eﬁlbgﬂlﬁrﬁﬁ{s%qtﬁeopl&ggpﬂ%n? ?9“%153”0' to
met hods of , using those conpositions in treating indivi icted with
i mpai r ed gFﬁE@%ﬂmFoVEWﬁ%@éméﬂnﬁ?%%éﬁé§mgﬁﬁP§0mm9%ﬁ@ﬁom»%@mﬁaeedMﬂpdn the

di scovery fnb@bdst bethd PR BhiSint kiR NTIRS ing Rk rforagacﬁoex%gﬁﬁe(a (Q)m ﬁ%%

defined ampunts and/or weight ratios, result in sur pri sing y unted
glycenic r @?ﬁféﬁ?gé“@Sf%{loﬁvé}?&iéWWAHt@rqd@aﬂam@ﬂ@ azsiireastas &g peri@0Qkgbaeitof

i nvent2mn bl@gﬁdgdﬁ%sc&lmggbg}gegﬁﬁdconprl si ng isol euci ne, |eucine, valine,
cysteine, and nmethionine, in weight ratios of isoleucine to |eucine,

i sol eucine to valine, isoleucine to cysteine, and isol eucine to nethionine,
|ndependenL&Mcg%n@§eL » about 10:1. Another aspect of the present

i nvention_includes conposjtions for use in treating individuals afflicted
with inpa ﬂl dg_ycose tolerance of Bkaalpdd BS wMEXﬁmmbxuch cqgg&th|on
conprise [ out 1:to abaut 20)‘ng&gguof body @ej ght of %%C|ne; from
about 0.0DQ@&@ about 10 no/-kg of bagys welr ghf 4874 T €UCi ne, r;@q) 001
to about [LPhdapHokig 161 Ry Wei ght  0h7 y@l i ne; éfgﬁlabour 0- 90 apout] 10
ng/ kg of by e ght - of Cysteine; @Qg7Tr0nld§§y} 0700t to gﬂﬁut 10— (kg of
body wei ghEin@d adiiET Ni ONI Ne, —and Wepgh Ty the e ut—ratios 0234 otetetAe to

| euci ne, | Gl yarime, ST re—tp, £y sStetrne—ang:: i to

nmet hi oni n ﬁl@?ﬁ%l%g%%%ﬁouepenuem -y gg{;"caaL "q%%li;t) 10—4—A .; r—aspect| of

t he preseukﬂmn%ﬂgK.IN‘Tw pges—cof gghtions yse—in +reut Hadivi dual s
affllctedrg LT i#s%? ﬁuoc tp g gRee—oF— such
conpositi {icralose 1ifdt ) SIuLRn ; Qﬂ) abou 0.5H48 gl l(n of 0151%\0 \AFLﬂhT of

i sol euci ne— AR about 1B 1QE“mf‘fﬂﬂﬁﬁ5%Q_£ng&3hf body weilgh240f | encilne;

from about 0.01 to about 10 nmy/ kg of bddly wei ght of vallne from about 0.01
to about 10 ng/ kg of body wei ght of cysteine; and from about 0.01 to about
10 ng/ kg of body wei ght of nethionine. Another aspect of the present

i nvention includes | owcal orie beverages or other |iquids conprising (A
about 2% to about 98% carbohydrate, as a percentage of total calories,
including at | east one of maltitol, erythritol, sorbitol, xylitol,

nannltol glycerol |solnalt, and lactitol, and (B) from about 2% to about

—_




individuals afflicted with inpaired glucose tol erance or di abetes, wherein
the nmet hod conprises admnistering to such individuals an effective anount
of the cownpasidiogsss descri bed herein. BRI EF DESCRI PTI ONPOF/UBkiEH6DRAYE NGS
Figure 1 is a graph illustrating changes in bl ood glucose concentrations
over time in Fatty Zucker rats (nodel with inpaired glucose tol erance)
after orall adm ni st} at isiRM BCKoftoAll1 (g UdeSey SOl Uti on[@ls,arm am nojaci d

test solutjion (wth[gl WETEAinACCOTY 791§ O 0Ny @SPECT of ['(al[ngbcllt
invention. Figure 2 S \gugdapn 11 1[GSIRATTTY (ﬁrbggges bty iisb”: teose
concentrati ons over [ TTHg diL ZUCTKeT (ngsreu C o8y rats—mo iblwi_t_h—{_y_)e 2

i i PP | N

b T e S o e

X ] eTin ) \ 8 3‘U:JI ulC | Dr$73‘ aTrT LI | bé§73 | R = e o

S_O| ution (w tﬁ g 0 e _acd t° | nvention.

Figure 3 iis T 2D RN T NN P0G AR OR ) E TR aiein o
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over tinelin y ._:u:C uﬁlbﬁzf : ?’m‘r‘,i); fith 85154 ed glucos8-4% er ance
after oral a,rm pistlrar b9t o codil A8 g1 ud858® <ol 0t i onl6k78h ani nol aci d

test sol uti'eatalsHoris: gP 43kl 1 hex@? dald0dmd) one aspect of the present

i nvention. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The conpositions and
correspondi ng nethods of the present invention are directed to conposrtrons
cont ai ni ng sel e&ecihpicthel sxenfplified Avbetimettapihthe piesant aviedtionagsdreferenced in the

sul f ur - cont,al. 0GR y-tell h .ona
el enent s otrp Tmtat ?131%2 OF e?ﬁ%d E%%%m ﬁ%%ts?o%lﬁn ﬁﬂ%%l% lowmtgﬁ)gtcfb’fl%g@nt
i nventi®n arasesgiag dsirhsignd. n det ai | herer nafter. The conpositions and net hods

of the present Iy consi st .of r consist essentially
of the bssenti al o Ame AP kg P PREAEE v COVGHShadrerneat F o stpr iR
herein, as eagdlof theddeatifiederniting adidsalThe ammptamd maWderﬁngdcﬁeH Sowly, wiloigefi@nts, or
Irmtatron rein or ot h sef in anutritjonal or

phar maceut ?cgﬁé g%)dﬁgrggégh & Sﬁe%‘l ¢ P gteo geés %nﬁ% §mé{WcFC’rdélafe&IEh3é§‘SRf§s€ﬁ’ her ei n
are by wei gfet sobiftion pél tso'eaicettm‘rpasmsﬁngoan 803k Iphsspheid adidvisslaticp @ad klicRtterAl |

such gh they ertal, iisted ingredients are based on the active
| evel Wg(?rd Entcﬁe?eéi %r?eupl 541{(&—& '&5’ 50l vents or by-products that may be

IAr nlcl uded in lconfrartm piilayjustvdblend)|the spRtiGEd ﬁthuntdlﬁlﬁ ms@re;nfrdaeraw?raﬂenapﬁﬁgf Id eg
nuneri ca a se t her. or not expressly precede y
the term" ﬁ%gruferyﬂgg‘ﬁe po‘f‘#‘gﬁ‘géﬂaei !1 ngetsb@ﬂ‘et GoBesiymR cwbdien By theaid ter m
unl ess ot heucrdlsse, &9 eddell agtalloNel t6 ﬁlﬁ}@ﬂl@fbﬁ?ﬂy tﬂe&ééﬂﬁiﬁk%ﬁxﬁfﬁE afeh gﬁﬁ &kddcs or
limtati ons of %at{%?rgresent i nvention shall include the corresgmndr ng pI ur al

char act eri &Pt PeenipiiEpresae WH E eitacightemperpiasy peepssingias 048@ &xidf | ed or
clearly5i mplcbRf, hfd ﬁl@f?h@t%&[{tﬁrfﬂhpél intd) SRR LB hink R AR ER eér!ﬂﬁ e’ Fgglophce 1S
made. All conbi nations of Or process steps as UsB erein "can be
per f or med iThe B 9T the ﬁéﬁflpr%imte%@lﬁmth’tvh/éé specified or clearly inplied to
the contrary by [ C natio

The conpositi onggégﬁeé&ﬁn@hﬁ%é)?% %gg%g@éﬁﬁg |Or§3%?r%rglgﬁ?orrn%ucmﬁ §S8fg’5éne to
substantraVﬂywiw@@w@$t%mywmpnmdm@humngtemﬁbnmsedé&ﬂﬁmhﬁdmhmnern In this
context, the te I >ANS t.ha sition
contains |ess t %%cg lg%gﬁ%v%%ﬁgsus “‘N%W8W§i%ﬁﬁgﬁéﬂ éﬁ?np%

i ncl uBthg glewe }trérrwntEdsy w\alnghistewﬁ witich ooephmmrmﬁla chﬂbgﬁ}eﬁhtemniallﬂﬁg)dluﬂt Form

The conpos resent ent.ign y, be fornulated in y. known or
ot herwi se g{ﬁgtﬁ fu%gtf};rdg%eu‘g'taﬁ?nc%e 04 8‘?%@“%%65? BHTE PSSP mosiﬂgﬁf%% n. Oral
product f omgtkgaf éoqb/r wélglntrce“dscmildmbﬁ@b@ldm apke 90 bodl, wlnglﬁtttifdeucﬁllé od 0
formul ati on e f. here raovi ded that such a fornul ation
al l ows for §ﬁ(§é& gcr)r&' ‘g?lq’éé’? 5‘ &r a Oqolg meyks of body peighbelseysteing and P04t Rer
sel ect ed | mgtkedf ey sveighoof hdigiosigé.ect ed product form Non-limting exanpl es
of soI nutritgpnal . product forns suitable for use herein include snack
and repl acgﬁzﬁﬁglug?sf)gﬂﬁlﬁ & &Fﬁdp‘ﬁﬂfi?@s foHowias thsrcatbphtderic-aentaipipg mealt | cks,
Cookl es or orbdit&&%rh@hycﬁ‘rzﬁk Qﬁalléﬁgepirg gbdubek e ALY to fbﬁ&ae@uéokéﬂé'va§ withaRdy,

rs or granul ated solids or other particul ates,

br eakf ast ce r.eal S, ?W%

snack chi p% HBP‘S‘B‘} PROT the heyiaseoby pleledst fdd eintat dwst enscPf sboytGOtminuiRppftari mi ti ng
exanpl es otarbdhgdta!d ipfaRs]Ubbutf QU FBnuBddl drRP lBbbiRUras Btk Qi bﬁlgllllhllqigs siack and
nmeal repl acenent products hot or col d beverages, carbonate non
carbonat ed beverages, juices or other #8idified beverages, mlk or

soy- based beverages, shakes, coffees, teas, enteral feeding conpositions,
and so forth. These liquid conpositions are nost typically fornul ated as
suspensi ons or enul sions, but can also be fornulated in any other suitable
form such as solutions, liquid gels, and so forth.Qther non-limting
exanpl es of suitable oral product fornms include sem -solid or sem-|liquid
conposi tions (e.g., puddrngs gels) ~as mell ~as nore conventronal product
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For product forms such as | ozenges, tablets (e.g. chewable, coated, etc.)
pastes, or gels, the amno acid blend may be fornul ated at concentrations
nost typiwal2bgs/ma4sgi ng from about 5 to about 50% i ncl ugcm@steemabout 15
to about 33% and al so including fromabout 15 to about 25% by wei ght of
the product form all in conmbination wth excipients or other ingredients
such as cahebydrdd ffike a6d lEADinkb KA SuvdiiaBOhLS- The carbohydrate in
t hese product forns preferably contains a non:reduci ng sugar,
concentrations of which may range from about 5 to 100% by wei ght of the
car bohydr atgg.,hREzl¢ M ting exanples of acidulants in these enbodi ments
include cifrrc acid, malic acid, tartaric acid, lactic acid, or
conbi nati ons t h&xamples ¢6 Blusteatec eorseof Vit p@ﬂlbbntdblbberpb@hmdﬂas bﬁﬁteeprmmki ng
for thegam
corrposﬁl g?llgg%t?&lt ﬂ%lpdpélrélggeer?%& i %%né% 8%25:“0%0615 g usmgs & ab]tegstl) a°°8r S?Ceb“r”glnc hed
chai n am ndieamﬁth@dsaqfdhesm‘p#euir inggmipa Therlgblatmareomada smethbds Wl lmervndf thehi ch
i ncludes vall .lliacf‘?tl , leucine (LEU), and isoleucine (ILE), and the latter
of which inc es cysteine (CYS) and nethionine (MET). The conpositions of
the present invention tlher ehxange 4 ncl des Bxam@ed no aci d bhepids of [least
i sol euci ngIngredigeti ne, ' valGme0g ¢ yBw2gme Graldg et onil Gey100h1eGazamt ity or
amount of [which shoul d [betclkf fitablebnt | tbesclpr ovitatilst an | édtdhect i tablet r eat ment f or
at | east oA@ingfcipend*r ad FQicqse 080l er APk or BFabete85 | h ofé enbodi ment
of the preSewdered sprioss dn C13Re | HMREA Il 09R3 ¢ (ritQ9Reh: | f PARE ahdlA0332d to about
200 ng/ kg |-SLSHEES Kuei gt 423 4 o)- 9044 ne -8 omO{984F | 00489 { 2.009681t| 10 ngy/ kg
of body we Meppeug lavor, o lne 1.0¢ oy 0925 0 1001 [+ P80t 10 1 k40Df |body
abfut 118048 kg 05 phdP-0Ai ght of

wei ght ~ of :[L’KI.‘e:ﬂ.%Qt t+omiabBlt 0 05t d dhGL 16
i gmondlilor, v out B/ nod OISR L, 0% [ Dol el

cyst el ne: [l O about ROt apbaute i T e et ot el et

R L B ST AINTA O P 511 AT BN R Y 0 gl
pa I en JE IHII% U1Te bhllgz :6LI V) 45072 :Iél Blﬂ;fl l%:h .4\50 ] I_:mu I{:\ll-l 16; T ) | men (6]
t he prese 'bltlllc!')(éfd'“ Ot [t g (CONpOgh L T on uguulji:u o8 TP boet K5t about 180
ng/ kg of bypy geT ght—of rSoreycrne—fromab t't V2P = gb 3“6.;;4 15 ng/ kg of
body wei QWI‘EUU e lm_um cljUUL 07 L: tu$:uﬂ Z ':': rrgh',\gh? ciy wei ght

o) T RG—OT—0B0 wetght—of ySt ei ne,

of vali ne, % 1U(I)II1 le[d'"from am ! about ay
and from abour® ' gr{ i my/ kg of body wei ght of met hi oni ne. I n

anot her enbodi méath e»fentphﬁeqotaesems wmgﬁntatloﬂ of tidoteuciaee $ducinonisclefdiai s from

about 0Ot abot 17 of,.b . i ght. of isoleucine; fromabout 0.5
to about 5 HEFKE o%cnlﬁg%é%&&%g%fi % ?eu?‘(l&%\fp rﬂgﬂlo’f“}“ﬁ)rﬁ Agerst a9usl0%ly about 5 nyl kg
of body WEI ght (Ebch/@ﬂ ﬂhél6xen’fphﬁﬂd abet is Gs&l to&re’ﬁbﬁidlvuﬁnaﬁ@ffﬂﬁ@te@fwuhiqm{)aﬂ’&l' ght of
cyst ei ne; aln rom about 0.3 to, about 3 ng gE'? ﬁ% ht of met hi oni ne.
The anount & Fosgrﬁ’ RENSE FRrl 17 gPmigisterd, a3 piaglE of Bwtinky Bhigts. Wﬁ n.ong Joyeof a

char act er i zabolggrage-aeiaghity Mmedliod oter tch®okydrie faﬁedleﬁ akd) skl Bk Iadsls ¢Oeal ni ng
am no aci ds of at | east abgut 10: 1, including east about 50: 1, and al so

i ncl udi ng SHCHASETsAH I provign 1 200 gedkeattedy WF%HPE@OLP?% 9801-10 me/kgyef1 . The

anount15f adsﬂyn@elglﬁloaseutiaé 0S8 - 1!0%@/%&8&@%@@03%%1&% B - ﬁilﬁgkg%f body
characteri zed ot her defi ned wel rati os of am no acid hat ul t| mat el y

contri but e™fi§ “t YEPINGa¢ 908119 F’éél‘tglqgﬁo%}t weightof mgHéongte. iArpaicrldpsgisiéose

tol erance @bleti @9t B%en bAIPNE dBHEA GRBOJITHRBLMES LS B m@fved MAERt4ON, the
conposition has weight ratios of isoleucine to |eucine, isoleucine to

val i ne, |sQF@GQN%%mFB“%V%W%mﬁéhmﬁﬁd i sol euci ne to nethionine i ndependently
of at |east aboB‘loo&%lu@oseIl&e@ﬂ?ﬁ@&ﬁmﬁ%@ﬂ%ﬁ‘ﬁ%r ttﬁ'éeca%h%l?&te %&ttélﬁ}m? I'neé?lt ! eaSt
one (such as at |east two of | east three og | east tour

of ) oleb s oPledfbpmearhobydraig challengy avelredvpches eampeaddi tnébloqugﬂl@m: lemels tvothouycst e| ne
and i sol eu n dln | east
about " 100: R TR B bF it 330 BOR el B8t Mief gt

i ndi vi dual caabehyeéragecingidse, fabputu@(bmmutetShzétecampolg{dtat@mﬁalandquevhoﬂsuteé afidre
oot | onetih AR ABLI 96 AT AE: ARAK ARG e 2T K O o et >
conventional amno acid source. Incl mho- allds esters or acyl ated
derivatives, am no acids sallfled with |norgan|c or organi c bases. The
esterified fornms are often derived fromstrai ght or branched chain

al cohols, whereas the salified fornms often include hydrochl orides,

sul fates, acetates, glutamates, and so16orth. The individual am no acids
used in the amno acid blends of the present invention include chemcally
di screte am no acids unattached to any protein or other polypeptide
structure. Although |less preferred, the am no acids can al so be provi ded by
a synthetic polypeptide that provides the requisite anmount and/ or wei ght
rati os of the amno acids in thedefined blend. Al though the conpositions
may further conprlse natural or |ntact protelns _or even polypeptlde
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The amino acids in the defined blend may be in the L or R configuration, or
a mxture thereof, although nost am no acids for use in the formul ation
will typiwal2bge/toe4sin t he L configuration. The am no aci @#sTaseaeclheres n are
commercially available froma nunber of different material suppliers,

i ncluding Sigma-Aldrich Corporation, having a place of business at 3050
Spruce Street, St. Loui s, Mssouri EM'MMWDOS' tion of the present
invention is ine,lj g form nost Ws an oral liquid or beverage,
or after a powdeiedpHosdReERerimantsase edite therompoditinmapfihe preadnt inventiod,
conposi ti oRnd I@ﬁd@fﬁe@ﬁm‘iﬂ?&raﬁérﬂé{'t%s@@éﬂ?ﬁo%it%h?ﬁ Hgt% withl ?Meﬁ éﬁtﬁ'&iquf&[agpg | ate

adm nistration to a subject, such oral adm ni st n one such
liquid enb&iatRreickerysfe) %dmm’rb Eﬁp%%élabpt@mﬂhm@mbmm@besc Fattyalatslend. 0,

i ncl udi B9 fkaNbRRRME vAHEtidPorARMod e ng fromabout 3.0 to
about 5.5, and alggg |encu ddl ng froom a gfjetarg% ggetﬁge"{ac #’qla 0. The conpositions
of the present invention nmay further conprise one or nore suppl enental

anm no aci dgypB@end M ting exanpl es of which include aspartic acid (ASP),

t hr eoni ne R)__serl ne (SER), glutamc acid (GU), proline (PRO, glycine
(AY), al anine AMan)ino aoj¢ @silfWGIUQaTﬁﬂﬁz)conﬁul giteipoépaed ( Iﬂhe)optrbl;asa ES%Lg‘KB))se

ar gi ni ne (A5G N NES l.al an

and conbi nat | oor?smheérngig? gg‘lq‘&le c%mu%m ?}egﬂeéﬁ)é(veigo %%§¥§UP$ Facciqé’fq& am)unt
of onel®r HRlowingsaneiho acidsin sttt tuhd:soASP2660‘35 mgylemsembdan 1loenisdf 1ab@ot; 5 or

o Peact onERDa malR AG0R6d H3.duf o RRLE SBK' G o el el R Tt o
of the pre&épk (lphvemg)us)dlssot\deé 1rcbmnﬂ$>|f I NGHCICARGA (86 m@NR ddssoli@rig 10f mf som

o SR AP DA (RN G

aspartic aoildf andr; YR Griscngds dissolvednn ab(mutn\OHQQ;LVIAQ (889 ulg) kQid¥BhKLlin

(i ncl ugt ng, fr gm.abou 0 o_including from about

0.5 toﬁj%bo&’to Ofw Mlg? %30%68'9%#16?#%81@ Lg OB?VatF‘h T %@g)é%ﬁfsﬁ@edﬁ’r ol i ne,

]tu sti dub ne, lgndl d>fym He:,L ARy (Bﬁeﬁﬁg‘;bs)ﬂﬁtsso:ﬁ/e@@lilfolqnlgﬁqw HeP; mﬂgkm §5 nGH dijng
rom about al so includin rom about to about

10 my/ kg) o‘fssaivegﬂn&@ rﬁliﬁleg\rf H&éﬁ%ﬂg&%& D) ‘ﬁélSS(&Yeériné) mk qf 15 Ek;, le§r(é|9n| ne,

and trypt opigam didslvedine .0 MESFAMCEEL; 1LY (10 ®RESE His@hedad 1.bha oIPw@éP“ARG

i nvention é I | ttLe or. no phenyl al ani ne. For_ exanple, the SI t| on

may cont al t“h‘?iﬁso Y66 it -4 6 pigratys DRP (bt mes QH%OI‘(?ﬂ ik m) P& hlrﬁI

| ess t2Gn Emwm@?/@cbd’ a&&ﬁ‘th@h.*, conkdine@RAtNER 1%@@1‘11111@1315311 thieme ng)ﬂﬁ('e& WaRin
cont ai ns lnﬁ'ﬁ hfgan about 5 ng/kg of body wei ght of phenylalanine. I'n yet
anot her enBd4® ‘r‘ﬂtllaf’\‘?%”@ f©rfs.on contains zero or less than about 1

ng/ kg of body wain@hk tl@fdlﬂ?ﬁﬁﬂﬁlﬁlt)%&ﬁ RSlutidYR 6 R1RH thdsE @%s?olJJ&%&%%’ettﬁe?lns of

the present invention may further congrlse one or nore ot macronutrients
i ncl udi ng $PRbiRedi 3 0aml Beakesy afish yrhich 98 7-8wa o€ BLE iradded tortit siaker sodimieed al | i n
addi tion tgnd Iﬂ%s@%@%&@'tl%'SIL@@@lgso%d dﬁlf dnﬂﬁg acl:lglécﬁht'fbns IHC% é-i)sl% Lopal water
macroné#/rl ents in conbination with er essenti al ded i ngredients
may provi deedkenaddeghiothe berber. I@]@We@’by éﬁ@rlg;f a6t glacose a@umnn diseesultingl udi ng
fr om about y8ckeaaih g 30 | HBYRdical Lo
about 700 ﬁ ° al aslo ignc ﬂ‘i S%QFQ? F‘gt%ﬂéob@d@?g’fb%&{l( elpri?mtw 1°h 5’? al so
i ncl udi ng Wr%@n‘Lé{HeﬂJWlﬂlQGO%CSeﬂlumdly&lmwt: Sdlﬁﬁ)om@affer raa[}cbeaddslﬁl uormtabi]de pg)f rom
about 200 fgalp rvi n as a
singl e, undi vfl)dedJ ugtg?\&/{fl ﬁg&gg? %ﬁk@rreﬁ)ﬁ%a%s ARARS mer%m Egéméf élé“;neof

pr ot ei ns, Wlt]pld€$§1166hwdtecaifb@)m}odmratlsas‘arafeae& o wrbesleel vwﬁarn fie based stllﬂrlﬁghi@

vari o pr ein, provided that the selected nutrients are
safe augr?d e??‘gg%ﬁavvg (Eﬂﬁr%esglilxbz\%m nistration and are conpatible with the
essential and of#erZaddedts mgredivehtisthe Garnmwﬁtﬁtf&satsmst R QedlOBefttse i N

t he conpos ns h resent ent.i on nm conpl ex,  or

vari at i ons{e%ﬁ%con%lt“hn%t‘?% eg%h aé/obfe}lor 15-FPHH ‘?nﬁﬁncﬁsbnﬁﬁ?sé%‘e%o i S dpPe

c alr bogy dr agrespsi mathed eforht;qdy aveyghedOaly ram® ddt iw@thhSd 8dasthB 00gnt &€ REhReS fh 'fhe ds

mal t odextr | gl Hcose ucrose,. corn syrup, corn syrup soli

ri ce-deri ve{l}jycazbﬁ OhYa? 5?5 hq§1‘5§ X é’erat 5 ﬁ’&’%"éieagama@fid@%’ dasedypt §midles bodd cor n
syrup, indigestible oligosaccharides (e.g., fructooligosaccharides),

sol ubl e or insoluble fiber, honey, sughf al cohol s (e.g., maltitol,
erythritol, sorbitol), and conbinations thereof. Proteins suitable for use
in the conpositions of the present invention, in addition to the am no acid
bl end conponent as described herein, include hydrolyzed, partially
hydr ol yzed or non-hydrol yzed proteins or protein sources, and can be

derived fromany known or otherw se suitable source such as mlk (e.g.,
caseln V\/ney), animal (e.g., rrgat,_fish) cereal (e g. ,_rice, corn)
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The concentration or anount of fat, protein, and carbohydrate in the
conpositions of the present invention may vary consi derably dependi ng upon
t he partiwol2ase/ppeasduct form (e.g., solid, liquid, powdePLTarsdooblogo4e®@ri ous
other formul ations and targeted dietary needs. These macronutrients are
nost typically fornulated within any of the caloric ranges (enbodinents

A-D) descr Ivd@%‘ﬂt '(d}alt g@'a%d?w/lﬂy\ﬁtﬂégcén@m Br the HRMD LHMRE Gltional BRok Sgll?:'é?eﬁeded

by the term "about" er Optional Ingredients The conpositions

present i nF¥REFBHOMEP PER Metreddiopr e bp of the tailoyfeachrraimat 6P Ao R0 snd Ft  may
nodi fy t he pplXsieRwinEMEphvegt., aesthetic or processing characteristics of
the products or serve as pharnaceutical or additional nutritional

conponent s whe hhadagdfiqm ﬂ]t“’rﬁp?raﬁgé@rédummpmeétm Bigure Vanlick stolws (&plt the malino

i ngr edi &Nt §;@r st krﬂ&YIﬁ?e Ofnétl Q@lﬁ%%e?edsw b Ia? sg%nf'ilc%gtl}% recfrge%l galq fpd.or

other nutritional products or ar maceut i car 8 al'so be
used in théowmégfistrﬁleﬁi\@ thelﬁ@pmrolpt@\mnietds foﬂianglgeIageptl onal i ngredi ents
are safe for oral adm nistration and are conpatible with the essential and
other ingredients in the selected product form Non-limting exanpl es of
such opt i oEzaberimeptddi ents i ncl ude preservatives, anti oxidants, enulsifying
agents, buffersy t|ves d| n nutrien descri bed
her ei n, coI or ant E(PQ @?gﬁdl%?z %}2 Iﬁcﬁse?a&cg% k3 a?ﬂgj%? aB°i %céi 368‘92 "€i fyi ng
agent s10| uBescibadtis Exgertingt 1f e prepardt end auvpageidtiyonsd af thihecaides@eiméngyvent i on
may furt he S sweet eni a referably including at | east one
sugar al co% ﬁgsuclﬁn %%IQLI%I ease%gifflﬁ?ﬁezﬂ“g) sorbitol, xylitol, mannitol,
isolmalt, and | &Eﬂllstsedzqndwxﬂerﬂﬂlaﬁo apHigH aafsatsbgeumm:hmdm’egs p(%pdr&ﬁw addig L-

o oL BN 08 B EPELENS S0 S LA o i BaChine

especi al | yaIaSnmedamrrbdlsmNed rhndfthe@eaﬁbtgaﬁt lahdae@wltha@@ht@ﬂas Wl bof £1488)% ghIBRL ener,

are especi al,l for Iatln evera nbodi nents of the

present” i nVaH olnoﬁﬁﬁ ﬂgthﬁ Rt VR ‘ég‘&”tﬁ‘ﬁ){ﬁ 7pégF T Fathshe®p spdipm

conbi nat i Ohﬂlr@i’idb edppai @it A 6€hidkd tbrstdbasKighy. UndesiraRked fhidvey 8

SOITE'[IITES% ? ted th the ad Itloﬂqu amno acids to a |iquid beverage.
S

Opt i onal Eohatmicilistic adibameht tn Ve mepdhetisiled watpr. r“éfrf—‘gemf%m at

| east aboutrarﬁfeﬁﬂ%o dlﬂﬁl’(dﬂd\hﬂﬂgtnf E@Bﬁcpooili%ida @tﬂﬁé‘dtwhllg%ﬁlu%@ r11?g'e§0 i ncl udi ng
from about 1%t &bout 6% ght of the beverage. tional artificial
sweet ener concefit PB‘H%““NE%?%’ ré‘ﬁg%mlofiﬁrﬁfémﬁﬁ d@bﬁis%arel tigedivpdi ah ghef animalabout
0. 05%2® ahgouity %t 184s86nd \W@ék%fd"'cgtegtfr%mE%QPMW@QgIé&@ﬁ&h?%%Pe the Qxé%rum{ wei ght
of the beverage. The conpositions of the present invehtion nmay Rer

conpri se a?ﬁ?i ¢n assigngd tarape of twy Broppsnatehed fer bady veslight- A ftauar pvsrmtight fast,

non- i mi ti aghexaeMefhed indMhes BodeB Gl BEOIKY bR Aot (o]

vitamn K, thi am ng%%?l bnf | avi %e pyrid Oé)él n té%lﬁéng%%a(@hot%{%% dSjg (e g.,
bet a- car ot e4980l, e atmann agidest migtateror ﬂll%/lé@?}@n?e)solumradiﬂnod glmqseccmcarﬂptlons

pant ot heni gre 86dntmedin@l ifom M LR Crail ,

derivati veset helr e?)f and mcolnbfi‘)nat |10Itlas1 t éeallrc’lgg?lnla %@k(&%ﬁbgi%{ul} 22n(gmgnmesf urt her
conprl%‘;e Wowfflg&ie\[&’m@g@ty of other additional mnerals, non-limting

exanpl es of whi ¢l hg{g {Hﬂ? Gal S gnesiym ,iron c,
manganese, Copper, um po 0s eg@eaﬁ]g%rf%{]%%g%%dulrﬁ Shr o?n Tini I%(WI“OIDI @18 and
conbi nat i oﬂlgsttaltfér@@ﬁ hlglb(ﬂNS@asbbmlee B@l@pmgelooe) dI.GeS]ulbﬂs@'ﬂlﬁcmﬂWBﬁ&t thioods of
the preseng;,ijven I vera s or_ ot her ui ds

f or mul at ed‘g”%I 0 rras[}éeg?atg)gﬁeﬁ%ﬁgée%#&?n%g éteoef’uﬁv ST A &MY a\%‘s tﬁ g‘ Wfed with
t he ami no sigiiticapile detseadessielood ghicdse rcenarniratioes ﬁaldt@Wt@@lIeOden&obﬁV(El’ AfR%sOr

LI qui dgy | ngliyde %Mgg enbodi nents conprising fromabout 2% to about 98% of
a protein sour C& ‘a percentage of total calories, including any of the
am no acid bl ends as desecri bed herein, such as those conprising

i sol euci neg Iee%:l pg vaI i ne, cysteine, and nethionine, at weight ratips of

i sol eucin i sol eucine to valine, isoleucine to cysteine, @and

i sol eucine to nﬁdﬂt@mm&hd nthepangerotdel sofutiahd nde@SH iR glimls, adRdinbr om
about 2%to §’t 98% Ca?bmﬁlﬁ?lf e, as a percentage of total calories,

i ncl udi ng &i L SPRRAS 1 ogiirie BeIeteB [eachadying 3o andypjace ftdnto its

manni tol, gl ycerol isolmalt, and lactitol; wherein the nutritional |iquid
has a pH of from about 2.5 to about 8. ()3 preferably fromabout 2.5 to 4.6,
and a caloric density of fromabout 8.1 kcal/lOOM to about 40 kcal /1 OO,

i ncluding fromabout 16 kcal /100 ml to about 32 kcal/100m . These | ow

cal orie beverages or liquids preferably include erythritol, concentrations
of which may range from about 0.1 to about 10% including fromabout 1 to
about 5% andal so including fromabout 1.5 to about 3% all by weight of
the bever age or I | qU| d These I ow cal or| e bever ages or I i quids preferably

o, o



The conpositions of the present invention nmay be prepared by any known or
ot herwi se effective manufacturing technique for preparing the sel ected
product fwormoddamsisuch t echni ques are known for any gi yem/yse@doci46$ or m
such as nutritional liquids or nutritional bars and can easily be applied
by one of ordinary skill in the art to the nutritional products described
herein. The_co ti,0 dil- Ken, s€sP 8 Plepar ed
by any knoﬁﬁ“é?‘%@%LP&?ie@g?#22§9§§§§§%%?§§?€99631ﬁgc %ique ? ¥ §2%5r|ng
the vari oudlsmt@pmad:émllorﬁadateprl\dﬂﬁﬁ 36 we)is dishelved is ll@hnltceforrﬁmrQMSLEﬂ @-3nown
for any give eyt C or such I :

| i quids, afic %SOIV?CﬁmLi drgﬁ(%:falg\f gggl }EaC}btug% pplie %ngl?iée} Sgﬁ’t‘%ﬁr %P’%%rn%dskl |1
in the art I aJS(I ﬂnEbeebmi@EKQMoﬁrmgﬁedrssqlMdn ltt(bméH@L A$1 aalim&tubﬂsqltmwived

f or mul Sjti t he re ti.on my red by
di ssol ‘ia%técﬂartsra‘?‘fﬁg ek SORT bt (U5, PRERRLD i i 08V A 1B B SRR
sol uti on aﬂds bilee Bissodvediimivaigr drb ehedli afld@irte rite t&ﬂkeﬁ(lra&ﬁ:ﬁeﬂws piputtd) ofoHoweal Hyor m a

liquid enb t _of the sent. i nv nt| n., As .a atlon

t he conpos??ﬂgﬁg462 ﬁgéggﬁt&Pﬁvﬁ lr%ﬁbW£VSB€“£W§B§}EH% @Iﬁ% g t he
di fferent ppvwiete m@lﬂrmsa@iste‘dhe ascett gctithich M sudivachydisoxidel sofgomi Ahbuﬂ‘élymziyabl et
formng materials or qther exci and then dr | endj ng, t owder s
prior to pP&é Qlt?@ta‘?lf tﬁ‘f Bﬁ ﬁ[l ge?fi Hse@e%Bf‘rtSEmﬁfl 6‘6%(??“1? M“%QICQE‘SIP?‘%I et,
capsul €9 capuglt, to%ﬂmﬁaowftlﬂrdishlled Wapetl TABQENRIng amlted Feddinpatedao aoggpasi ti ons
of the present invention may be fornulated as a nutritional liquid,

i ncl udi ng é"}‘t‘:‘?f’dgzglsty"rﬁhll%seo‘t”@(f? 195488 BXPEIIGERd, conprising the sel ect ed

am no aci d bl end. raychuRe BRILAMHEER0 Aade Qﬁ&nﬂrf%iﬁt?r% AYledsi frfetwdeRbBioRy an
oil and fiber blend containing all formulation oi any emnul sifier, fiber
and f at - soltesin® \Haghjfi Weigheddbs fayohpspre éfretﬁxprré%en(@t%réuﬂafél 4S§)gnaedéar°%ﬁ§/m°at e and

two protei %rcﬁl Uil RS foR b&IyPRERRT Shiy SRAMAL WiYh BYiedft X0078n aheinciaddah LY at e
and mneral's together and’the protein in water. The slurries are then m xed

t oget h&? V\nStUHYt et ovmregha fastrlilee fatssng Risbednandtdred 4t Smibebeynveighy (oral

heat procesg e)sttlﬂnéiﬁ&deoﬁea drmtﬁertnﬁﬂaraer@teerm&%w tﬁl@od’élﬁ&@é BhoerfilaB¥RRA and
the liquid teﬁntna sterilized or aseptically fill or dried to roduce
a powder. @m@eawcﬁé@n thediprad thafielh of each |at11m§h%tl30b@9r 80 ﬁ@t’yl%)emt@ﬂ‘i‘?érfra@tt

for exanple cy e@g cold extrusion technology as is known and connnnly
descri bed ar manufacturing art. To prepare such conpositions,
typically aII oﬂmbhbmpbnm@n%dm@onpmwenﬁwnmm@wdnwFKWGnﬂednﬂDQEWﬁéhﬁchlch
typi cably i [ m xes,
cort o 20 eariany S B Al B PSR AR Bl BERLS iBSens BT uie T

bl ended togpendeetratamblamvxedthvxmrﬂroaartﬁOmnmd@rfeﬂlovonemVﬂees Finally any liquid
conponents are then m xed into the conposition, formng a plastic |like
conposition or dough. The resulting plastic mass can then be shaped,

wi t hout further physical or chem cal changes occurring, by cold form ng or
extrusion, wherein the plastic mass is forced at relatively | ow pressure

t hrough a die, which confers the desired shape. The resultant exudate is
then cut off at an appropriate position to give products of the desired
weight. If desired the solid product is then coated, to enhance

pal atability, and packaged for distribution. The solid nutritional

enbodi nents of the present invention may al so be manufactured through a
baked application or heated extrusion to produce solid product forns such
as cereal s, cookies, crackers, and simlar other product forns. One

know edgeable in the nutrition manufacturing arts is able to select one of
t he many known or ot herw se avail abl e manufacturing processes to produce
the desired final product. The conpositions of the present invention may,
of course, be manufactured by other known or otherw se suitable techniques
not specifically described herein w thout departing fromthe spirit and
scope of the present invention. The present enbodi nents are, therefore, to

be considered in all respects as illustrative and not restrictive and that
all changes and equival ents also come within the description of the present
invention. The following nonlimting exanples will further illustrate the

conposi tions and nethods of the present invention. Method of Use The
conpositions of the present invention n be used in individuals afflicted
with or otherwi se at risk of devel oping inpaired glucose tol erance or

di abetes. These conpositions can al so be adm ni stered, however, in any
individual as a nutrition source, especially in those in whoma bl unted

gl ycem c response is desirable. The conpositions and nethods of the present
invention may be directed to any individual, including humans and ot her
nannals such dogs cats rodents cows, sheep smnne goats horses and

Y Y | o .l:_._‘._ 1 a o o, a Y ~



I n anot her enbodi nent, the adm nistration of the am no acid conposition is
conducted within about 30 m nutes of carbohydrate consunption by the

subj ect. Wbeoworwpsasi ti ons of the subject invention may PeTasea6n4ss eat

gl ucose tol erance, diabetes, obesity, and/or synptons and side effects of
gl ucose tol erance, diabetes, and obesity. Specifically, the conpositions
may be useqyiaTikatAtvipe s di abetes, type 2 di abetes and/or synptons of
any thereof. Synptons and side effects of diabetes include one or nore of
hi gh bl ood gl ucose | evels, sleep habits such as insomia, general energy

| evel suchjas sl et ha@¥n St LERGENngid hghl / poor; [ tite,
reflux, irregul arI?lt?d;?,' _gt omarcﬂ %eﬁrlo%g%iﬁ\ﬁm%g%n@% Plgﬁ t%sr Qfﬁxﬁ%zr?? ggllﬁggease,
stroke, anéplefencerdompaisingig eyesi ght. In one aspect of the invention,

adm ni sgration of th 0 L ' j vention to a subject in
need thereof after, lj)?ixl%@%&?E%deﬁlf%@)‘;m%/gggﬁo%%g[gg{é}ﬁ%éeéﬁ%%n decr eases

bl ood gl ucose | evel s fivombantéDOf do denbiBhygkatEbadngerhi diewnsinehout t he

adm nistration of th 0 itions of. the subject inventjon. Blood glucose
| evel s may be deter m%ﬁglaa%glg[ﬁ)lh%ol\?%%qoggbq%%/égoﬂog%ﬁleﬁﬁ%%nr‘fﬁf“el’ bl ood serum
Unl ess ot herw se i ndifivat #bdyt 00100 edatphtuos gk efieldg wehesf cyaeiagiahd/si s of whol e
bl ood. Adm nistration of .t m nq acjd c sition ecreases bl ood

gl ucose | evel s after%’%%@%&é@é@egﬁoﬁb@ﬂ%@% COSWS’rgBEO FIBPEA gl ucose

| evel s1@f t eherenr Wabhtdniddseofiisudesine on latinbloisdlethai to ivaliteaisbRciff tot dyStemd) NO
acid conpositions) in at.least .one o boyt 30 mnutes after carbohydrate
i nt ake, abgﬁ({lsg‘ﬁu%qeﬁﬁfng HAreEre 18%?8%‘{?9@?}#%35ﬁ3%91§13@ﬁ-about 90 ninutes after
car bohydrate i ntake, and about 120 m nutes after carbohydrate intake. In

anot her aspe of the invention, adm nistration of_ the conmpositions of the
present inge%hBWHOBItI%OQ/Cﬁﬂﬂ“\}iiﬁWC%Wﬁ%,m #°Ag°F or after carbohydrate
i ntake decreases bl o@@m3bug@sa tb bt SO GOMKP AT Bsllytwidhb6r =5 &af, bohydrate
intake?%/ithout the adm ni stration of the conpositions of the present

n

i nvent by at | east™37oa¢t 05 ifq2bept 10dngke airhody eighirfthrsening nut es after

carbohydrat e int ake, ﬁ@h%bm@ﬂmﬂ@woaﬁwaﬁ%ﬁgop@amlabgﬂfﬁts@riﬂent ake, about 90
m nutes after carbohydrate intake, and about 120 m nutes after carbohydrate

intake. In yet anot hdiomabpedt015e ahonb3q melhsmof bady weesht ofi slytpmiciagiél of t he

conposi tions of the moRSAB 0L00Y @OUHBM 0tRe/Ry SHHME GlighESQFfineduri ng, or after
car bohydrate i ntake decreases bl oodgl ucose | evel conpared to the sane

car bohydrate intake Wiommbaet 009 terheiiiOsng/g pidhedp iveishieofebrsipesi ti ons of the
subj ecggi nvention by gaf, Ab@@z%t.oo@*a%ﬁoutlib%%/ﬁg beohfr‘%%hp%%ﬁﬂf eabout 30 mi nutes
60 ar bo yélr

after carbohydrate intake, about m nutes after at e intake,

about 90 mi nutes af t diomeRpEEHPd tmabeui 2t maglsg oizhedy abight of t0sing; nut es af t er

car bohydrat e i nt ake. il :-pyention,

adm ni stration of thgIJ Ogloa‘r?%%tsoi'otolxgi%b%gﬂ o{lﬁ%&@ﬁ@f@%?@ {g%{/ggﬁl%s?lgﬁég’to a subj ect
before, during, or afitoarabeetOfohyurtarel 0 mg/kkef dy meigbes Iisirepd gl ucose | evel s
conpared to the sane r I i L ni stration of the
conposi tions of the g@%%@%ﬁﬁ%ﬁﬁ%ﬁ@gﬁ% 5‘1}1’3’%?}3 %ﬁ%‘ﬁ?@ﬁ% %Iﬁ?at | east one
of abof® 30 minutes dbmebogdrddyahoat2d mgkakihodpbeight Glrypiophines af t er

car bohydrate intake, about 90 m nutes after carbohydrate intake, and about
120 m nutes after carbohydrate intake. EXAMPLES The foll ow ng exanpl es

i Il ustrat e3spBei domposgtidooli ¢chaint 5 vaferdil ehecweipltsitio ofst lamd onebhidisudie tohe
present in e%Qitni olgldleuic&cltudihrﬁg ls((ame.s#i tat;[)l.e te hnl I(iues to E.re. are tlhe
conposi tions. "THe examp! es lar RO GUVEAC SHTENS APOFOHEI DR PEYase 153t 'Fek r at i on
and are notbduol@el.construed as limtations of the present invention, as
many v%?i ations thereof are possible w thout departing fromthe spirit and
scope the invention. Exanples 1-3 Exanples 1-3 illustrate nutritional

l'i qui d enbadThenbsp@ftioh e cpiirg Sie BdmprivRNedsOfRan AbS® 10 NE4/kE 8Fl bédyeweight of
correspondi%% t hods of using the conpositions in accordance with the

net hods of P égg’flg"g'ent i nvention. The ingredients for each exenplified
conposition are described in the following table. Al ingredient anmounts
are listed_as._kg per 1000 kg?,batch of product, unless otherw se specified.
Low-cal ori & BE Fgfa@sm?ateﬂc H| briygher comprisine R fgestianeosf (ipmin aripgraon] )
Each of the exenplified enbodi nents of the present invention as referenced
in the preceding table nay be prepared20for exanple, in accordance with the
foll owi ng batching and processing instructions. The amno acid blend is
prepared by conventional nethods as a powder conprising each of the
identified am no acids. The am no acid powder is added slowy, wth
agitation, to a kettle containing the specified anount of water. Once the
amno acids are fully dispersed, the solution pHis reduced to 2.4 using an
80% phosphoric acid solution, and thereafter increased to 3.2 using a 45%
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seconds, and then hot aseptic filling into suitable containers at a
tenperature of 88-99C. The pH of the final product is approximtely 3. 2.
Each exempbizhiceid243ever age has a wei ght ratios of isol euecmast@eloenscs ne,

i sol eucine to valine, isoleucine to cysteine, and isol euci ne to nethionine,
of at |east about 10:1. Each of the exenplified beverages is used to treat
i ndi vi dual s %ffhi?tggj¥4th i npai red gl ucose tol erance. Each is
adninistergﬁiowﬁfﬁn’n ofé hour of a car bohydr at e- cont ai ni ng nmeal or ot her
car bohydrate challenge, to such individuals to the extent necessary to

provi de 1-20 [ kg of body. wei ght. of isol eucine;. 0.001-10 _ng/ kg of body
et gt of fodbh Hethsign 27 S FRLpmestsdy Pt bR rr VI o 108, R0 g ko
of body weitghoup?5% yabehydeite, doeh £boXOvd Q) dWettkaF O fat, bad roweibght 599 to about
nethionéne. ﬁlood gl ucose levels in these individuals follow ng the

car bohyr at’ 82581 ni ng meal or ot her carbohydrate chal |l enge are reduced as
conpared to bl ood glucose | evels without adm nistration of the beverage by
at least 5-10%in at. |east one of abhout 30 m nutes after carbohydrate

i nt ake, abdutrlBePTROstPR 8T pitmel whessin B yemaesition s akaal talldut 90 ni nut es
aftercarbohydrate intake, and about 120 m nutes after carbohydrate intake.
Exanpl es 4-6 Exanples 4-6 illustrate some of the possible tabl et

embodi nent §- ¢Pe smepopitian ahlaimpl whirsin fhe compesitionds angwd ligpid. cor r espondi ng

met hodggof using the tablets in accordance with the nmethods of the present
invention. The tablets are made by nethods well known in the fornulation
arts. *Am flo AcFempasiiny fr disntmeainpivisluals pAikted xeittp diabetesd of bpaited redurosdei ght
rati os of i Cc{ F LRE, ledcsRl ' valii P ' £
Cyst oi ne, ogeRaCHArbRg iRARLAR okal, SHALSL A BBk RO TR RS ¢ e
exenpl i fi edatighveigkt rptios of ésplepeing fodecirenigploicineeb salifef Isplencint taicysteinerpad r ed

gl ucose tol: A NPT [l irpgl e or multiple tablets,

Wi t hin oneH%§g§ﬁ§¥”§a%§?“€ﬁ§%¥%§%§%gﬁﬁgﬁﬂﬁﬁaﬁ%ggl or other carbohydrate
chal | ed8e, to such individuals to the extent necessary to provide 1-200

ng/ kg of bqgdy j . 1.S | ge. 0}1- .o/ of wel. ght of

| euci ne; 03301?@%9§%V§3“%f&%§§§{abﬁéﬁfgoéeb%?gﬁéggﬁiBB%Q%%“ﬁaﬁggmﬁwaody
wei ght of dspbudhety; valing] i0ledCife bysteink gndisoloudye weaflioniof arergklbpeoddntig at A
typi cal doigt%%m§§P@§blets daily, taken orally in divided doses. These

tabl ets may e Swal l'owed whol e or chewed, but are nost typically chewed.
Bl ood glucose levels in these individuals follow ng the

car bohygr at.e- cont ai ni. l. of her. carbohydrate chal |l enge are reduced as
conpar gg tté?bl%g%%fmdﬂoﬁl@ g’% g‘ﬁ%‘@%%”%t“ﬁ@ﬁ?”ﬁﬁ%@fﬁe PO 2BIORRES Bellefage by
at | east 5-<cdf®ming aminolaeds bf @amastabodalbout 30 m nutes after carbohydrate

i ntake, about 60 m nutes after carbohydrate intake, about 90 m nutes after
car bohydrate intake, and about 120 m nutes after carbohydrate

i nt ake. EXPER| WENDmpositibobfl cubin9Gomspand BB ths Mb6t 5% byewéiglt of phdnflanine.
conpositions of the present invention, and include the adm nistration of

t hese conpositions to rats with inpaired glucose tolerance (Fatty Zucker
rats) B5 ta3rafte swniposifivPf 2lach abak@er ebjrisingSat (1€4E KRS oDvALEhd, Grikghky rats)
and the subs%&ﬁpnt g%ﬁéuation of the bl ood glucose response in each ani nal
Exper i ment “AONyIEH tid test fornula and control are prepared. The
control is a 22.5% glucose solution. The amno acid test fornmula is
prepared by weighing and di ssolving each of the follow ng am no acids in
separat e t Ubedh® AIPPYSEINES clay 17 SORPELRE god Prrgentagy ofitotelfcaloNes-ifiom ahar (7. 21
mg) is di sgeduedbbut 7590kooRldriR! Bdm aRFR26% 19 Lot es5deStad bt B RbY &flodi kod (O M of
water; Q.U (102.3 ) is dissolved in 1.0 m of IN HCL; PRO (8.6 ng) is

di ssol ¥&d i2hout 7o mroteie- water: GLY (29.15 ng) is dissolved in 1.0 m | N HCL;
ALA (33.27 ng) is dissolved in 1.0 m of water; CYS (5.28 ng) is dissolved
in 1.OmM INHCL;, VAL (6.68 ng) is dissolved in 1.0 mM of water; MET (3.36
ng) is di sd&f Vescomposition off claih Hyehtetsin the p@myoFitigd isg)ordl éabttit.ssol ved in 1.0 m
of INHCL;, LEU (6.58 ng) is dissolved in 1.0 ml of IN HCL; TRY (33.55 np)
is dissolved in 1.0 mM of INHCL; PHE (20.8 ng) is dissolved in 1.0 m of

I N HCL; HI $6. Bhecomppsitien efi obaim I9weraimthd c@npukitiof: islaN obCLigquilYS (11.8 ng) is
dissolved in 1.0 mM of water; ARG (34.38 ng) is dissolved in 1.0 m of
water; TRP (9.46 ng) is dissolved in 129 m of 1N HCL. Each am no acid
additive is contained within in its own individual tube and is mxed within
that tube until a clear solution forns. Anong the different amno acid
solutions fornmed, those dissolved with HCL are then conbined in a 50 ni
beaker, after which 937.5ng of ILE is added to the beaker and m xed until
di ssol ved. Once the ILE is dissolved, all amno acid sol utions once

di ssolved in water are then added to the beaker, followed by 25 ml of a 45%
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continued while filling syringes. Fatty Zucker rats are received at the
animal facility for at |east one week before testing. Each is weighed the
day bef orwoth@/@x43eri nent and then assigned to one of twoTgrseap®10¥as ched
for body weight. Only rats that weigh at | east 300 gmare included in the
study. After an overnight fast, each rat is weighed again and then dosed at
8m / kg bodywei ght (oral gavage) with the control or the amno acid test

sol ution. 00 i : : f; Lp of
The tai | o aans e B B R PR T BT Wk avage.
The data from t Nigs, SRR I0TER0RE6 SHTPBFURGhelofl FiihGind: Whi Ch shows that
the amigo acid tegf, [HoldiEo HELR R0 %Eﬁ o httggﬁ@&ner-ats, significantly
reduces bl ood gl ygasg GCERLLAL T8 DSKE @df%%iﬂ%a ) bngrol at 60 mnutes
fol l ow ng gavage.; EXREL T8N aBou ggm Orfg dyfv9' N 2 .635%/9ng ucose sol ution)
and the am'no aciglet st J A UL IERCIP AN, JARSELIRAL L are prepared and
subsequently used T n this second ex eri ment, aﬁong W th an isol euci ne

m Xt urenas ,described bel ow,, In.this secand experiment. hi gh dose..

"ol outPne 18 ii 8ot Bl 1] bR RERE SER ST PR s BB OBy
beaker f ol tovweile,byolehOinerto qybteind] dnlisolettire foewddeoninodare eideenddndly ai kadabont i |
dissolved,laqd thereafter to it is added with agitation 25 m of a 45%

gl ucose solutton. The pH of the resulting m xture is adjusted to 7.0 (+/-
1.0) with a 50% sodi um hydr oxi de solution (buffer may be added to stabilize
pH). The pH adjusted mi xture is transferred to a 50m volunetric and

br oughti5t o 190l Theecowipbditichi &t ¢1hine 017, Wellepdin wEip@it 1itisé Of 6t Jesst toha s iselensifle t® a
beaker wit stir.Qar.and continPaLI stirred Ehile.fillin .s§rtng%s. Zucker
Di abetic FaTF{erispieicing hygde. 5p e‘t‘%%“ﬂﬁf’%é’f’ gsolegpipe fuaiipae 4 2ttt ani nal
facility fa@podtiod:east one week before testing. Each is wei ghed the day
before the experinent and then assigned to one of two groups matched for
body wei ght. After an overnight fast, each rat is weighed and then dosed at
8nl / kg bodyowehdbmpositigh oDaMRYE) cWinprsiddBssOthiie ARt CO MR of Bol varphner aci d

t est géxture, or the isoleucine solution. Blood glucose concentrations are
t hen mé8sumBenyfalaginct he tip of the tail of each animal at 30, 60, 90 and 120
m nutes follow ng the gavage. The data fromthis experinment are sunmari zed
in Figure 2. As shown in the illustrated data, high dose isoleucine

(i sol euci ne@lailbheymepsiion mbtclaimghi furthgineenyprigingeritledst guri of Ivileipige minerals,
concentr at i QRshahkabidge. t 0 the control, whereas the amno acid test mxture
significantly decreases bl ood gl ucose concentrations relative to the
control at 60 minutes follow ng gavage. Experinent 3 To determ ne the

m ni mabgam-Bo i i g .

Xt ur 80, s 2ot g eP A YA RIpRTRE DS A AL AT Bk

pl ace it i A0 totabowir?SVonadihohpidrate, frehabout C¥B 10 BbAR 34Y) faf, endlirewaiboed% tp 1. 0 nd
IN HCL; VA 3 . is dissolved in 1.0 m of water; MET (3.36 ng) is

di ssol ved %ﬁ&g7g§ﬁ$a%?'mater; and LEU (6.58 ng) is dissolved in 1.0 nml of
IN HCL. Each tube is mxed until a clear solution is obtained. In a 50 m
beaker, |LE,(927 . I I Ny L HCL. Al Il no acid tubes

di ssol ved Eﬁ'2%?%%ggghggﬁg9léégfﬁ%ggﬂﬂﬁ%gﬁ%%ug?w ﬁgglg%g%pette to transfer)
and stBPred. Al of the ami no acids once dissolved in water are then added

to the beaker (transf.er via.pipette fol |l oned by 25 .Qf 45% gl ucose

sol uti on. %eTﬁlee%()lﬁrfptoflﬁ&n %dciaﬁ‘g‘ lir-}sw@f%drtpgaonﬂﬁﬁ)f]i o l?ﬁBP%gﬂH“@- m xed. The pH of

the blend is adjusted to about 7 with a 50% sodi um hydr oxi de sol ution. A
buffer may be added to stabilize the pH The blend is then transferred to a
50 m volunetric flask and brought to volunme with distilled water. The

][ e|S|U| ting rEsxtAImethos oﬁtééﬁﬁﬁg exgﬁ\tiﬁnaas AFfated @&ithsmipbhwdoghé@,fse %ﬁﬁ% ot dh@i@ﬁ}ﬁ i _nI t he
ol | ow,pg experinent. Fatty Zucker rats are recejved at the aninmal facility

for at SPeastisih SRPErEFAdmIRIgS e g thepaikidyal apetfehueiap ot 853 CHPOHHEN t he
exper i ment ,compsiid 86m ab&itdNE b Lbu0N0 afe/HeVT WP W8t GERMcihO Frdaoghourei ght .
Only rats that weigh at | east 300 gmare included 1n the stud After an

over ni ght o to phaut | me/kg of bady g é@“ﬁﬁﬂwﬂé§%ﬁné@“%ﬂﬁpk§’H@H&%M%E@ﬁPf(oral
gavage) W tHadeivtigRl ofGamd bmObolf oA BRoud e glgykg%tf bH&%&vHF@c-of@&s@@ﬁ’e, ghgicose
concentrations are then neasured fromthe tip of the tail of each aninmal at
30, 60, 90 and 120 minutes fromthe ti 2df the tail. The data fromthis
experinment are summarized in Figure 3, which shows that the amno acid test
m xture (five am no acid conbination) significantly decreases bl ood gl ucose
concentration relative to the control at 60 m nutes foll ow ng gavage. WHAT
IS CLAIMED IS: 1. A conposition for treating individuals afflicted with

di abetes or inpaired glucose tol erance, conprising: fromabout 1 to about
200 ng/ kg of body wei ght of isoleucine; fromabout 0.001 to about 10 ng/kg

o N NN A . o o A~




from about 0.001 to about 10 ng/ kg of body weight of nethionine, wherein
wei ght ratios of isoleucine to |eucine, isoleucine to valine, isoleucine to
cyst ei ne,weandod®eiseuci ne to net hi oni ne are i ndependent | yCatusb@astosapout
10: 1. 2. The conposition of claim1 further conprising at | east one of:
from about 0.01 to about 30 ng/ kg of body weight of aspartic acid; from
about 0. 00 bosiv i : oni ne; from about 0.001
t o about 1§°ﬁ§?g§q§?1%gﬂﬁgagﬁgﬁggof s%ygﬁggkwgﬁﬁéggﬁut 0.01 to about 30
ng/ kg of body weight of glutam c acid; fromabout 0.001 to about 10 ngy/kg
of body webhgh i.Nen ok r 1 t / kg of body

wei ght of 'élg.yg‘lilé;%?tﬂ‘?cfcg*&ﬁg%85,;9%5'}%13{%@:0819%%%&? tlsgaéiﬂgrrlg%{ Eraggﬁ‘angody wei ght of

al ani ne; from about 0.001 to about 20 ng/kg of body wei ght of tyrosine;
from abgut ,9. EQH; .0 0f e - i st dine; fr about
0. 001 P% a%gu?R%BB@S? g o?%%6§§§§gﬁgﬁ?9§gﬁ?¥§%g§§mg%%n9§%%%?&§?8%f89% about
20 ny/ kg off okbhydveiegiitkedly tagrigdimidng; and from about 0.001 to about 20 ny/ kg
of body wei ght of tryptophan. 3. The conposition of claiml, wherein the
wei ght ratio of at |east one of isoleucine to |eucine, isoleucine to

val i ne, i s@Beuthenmethod @f sladmnzy, veretein 0maitiatien b theetdmpositioe td 2 abjeceast

about 100:1. 4. The osition of clai onprising.less . tha bout 10
mo/ kg of basEreiien Ut BISh ko SrRearfib Who ERE ISHE Feh SR Sb il o

f ur t hetO cotiprdosipngtiat byl @ asikt aboet 396 v hit ledst o, ofiboi@ 3@ Insin@es dfeh yabaltydratand -
fat. 6. The _go sitron of clLaimy5.c risjn as. a percentage of total

cal ori es, fu}t%??inggo lt.lt6b TP 2 ﬁoiﬂ'bo?g&g‘gdlﬁﬁ%%%a?'ﬁtgg, m%”%%bg?rbéﬂ%afeo about
85% f at, aldalfef @idaddaWL0 MYuted afdi@utbolRatpmalkei n. 7. The conposition of
claiml wherein the conposition is an oral tablet. 8. The conposition of
claim1 wherein the conmposition is an oral liquid. 9. A conposition for
treating indi vigualeso@fof|didiher, WiteheifliaaReli@sti@r of RatmaDsiaby ¢OSesubRler ance,
conprif%ng i sol euci ng, IeUﬁjne, val i ne, cysteine, and. nethionine; the
conposi i ofeHETRIOWRsYtore [exEl sampred Wohleqdcelnross lrvelewéher adminitiestien Ak t o
valine, i s@lcldfipbstidnbyGy khfhbifi 168G hsoal GURIREes ifkr BbAtyeRLd IRk dependent |y
of at |east about 10:%. 10. The conposition of claim9, wherein the weight
rati os of isoleucine to | eucine, isoleucine to valine, isoleucine to
cysteine, 30d 1heGh&Mal dTecldif TR LNeRM e BhBoditieRe RaE katiodbr I8RatindRput
100:1. 11. The conposjtion of claim9 having weight ratios of branched

chai n ani néeusip-ddsoleyciag | puvaligntisgleiicng nichivicingi gl afoleping elps tmegliienite 50: 1.
12. Thgg corpRednlRR o0kt 16dsBdvdudoconpri sing | ess than about 5% by wei ght of
phenyl al ani ne. 13. "The conposition of claim9 further conprising at |east
one of vitam ns, mnerals, carbohydrate, and fat. 14. The conposition of
claim13 c i S| S : age of total calories, fromabout 10%to
about 7596?g$€5ﬁ§g%g?§§m f%ﬁ&ggg%t 20% to about 85% fat, and from about 5%
to about 70% pr diAeifrpm 2Bout Phe te b 98Yd oha pfoteih sbwe® astee patentaghedf total
conposition is an . . . . i1 |.ai . rein the
conposition is an g%%bﬁ%?gh@hgf%émKJQ%ﬁ%ggﬁ??%ﬁ&gg¥q%¥%§@%ﬁ%g?%%?@FﬁUals

af flic2ed with di alsgsteise, @nd impthaninedatgteighp stiot ofl isleusime to toaipe, iisilangine fa om
about 10 to about .of . body. wei ght . of. | sol eucine; fro bout 0. 01
to about 10 ny/ kg Sgﬁﬁggéﬁgﬁgbﬁf8%¥mﬁéﬂgFREP“P?%H?% %ﬁleﬁwﬁqm'%ggﬁgﬁﬁ 10
ng/ kg of body wei ghtastadbosteDilnend fr om about 0.01 to about 10 ng/ kg of body

wei ght of cysteipe. and frqm abput 01 bout 10 ng/k f dy wei ght of
met %i oni ne. y18. (R)ngo%o%ﬁlgs ? it%r?g%‘?t 9g%afaﬁ$°%¥3’iﬂﬁe?se? #??frg%é?@gh% tf’gff%%“eéf )

i sol euci ne to | euciimdydingsleasteing ef maltivd/ dryiBritol, S@biedlCiyliedv] {rfan@itsl giyéeeol, and
isoleu$¢ne to nethLo?igg &%@ iqdependently at | east about 10:1. 19. The
conmpostYion of cl ai'ii1%% *WhéfEP'n wei ght ratios of at |east one of

i so: eucine to meﬁ@ ﬂle_,nu'trﬁi@hﬁuﬁju{aehatsca Mﬁbif m«alfo%b%ciid @.gg& Ia_pipﬁ& @.CHEt £tdric an]gi

i sol eucine to et higpine is_at ast about 1. : e conposition o
claim17 conpﬁgeﬂﬁﬁgﬂ@§§bTﬁ§ﬁI%ﬂﬁﬁpmh@aﬁﬂﬁﬁ%kﬁ*qﬁﬁﬂy wei ght g?

phenyl al ani ne. 21. The conposition of claim 17 further conprising at | east
one of vitg 'Eﬁ, nineégls, carbohgdrate, and fat. 22. The conposition of
claim17 c [F:) SR onaldigyid ol claim 8 §yyhergin thegithranges figp abeut 13 wrpbaldft 10% t o
about 75% car bohydrate, from about 20%to about 85% fat, and from about 5%
to 23




about 70% protein. 23. The conposition of claim17 wherein the conposition
is an oral tablet. 24. The conposition of claim 17 wherein the conposition
i s an or avol2oeuioess125. A net hod of treating individual sprafrfusc@icedes t h

i npai red glucose tol erance or diabetes, said nethod conprising

adm nistering to the individual an effective anount of a conposition
conprising fromabout 1.0 to about 200 ng/ kg of body wei ght of isoleucine,
from about 0.001 to about 10 ng/ kg of body wei ght of |eucine, from about
0.001 to abfuThd Quiribibkg liohidbefdyaived 1gWhereih t@kbiltrg, ddnsBmaapaufro a8k 1160 about
10 ng/ kg o wei.ght . of t ei ne, andfrom about 0.001 to about 10 ng/kg
of body me%ﬁ@ﬂ&%ﬂqﬁﬁ%#%##ﬂg%% . The nethod of claim 25, wherein the
conposition is adm nistered orally. 27. The method of claim25, wherein the
conposition is, adm.nistere i t hi n. about one, hour of carbohydrate intake by
the i nd‘$ i dfhafthe it Lﬁwag Abelaig & Fesines PMPrifie Ableast fanPhiastriasrlsnandf t he
conposi ti ofitdndn®d Subj ect decreases bl ood gl ucose | evels conpared to bl ood
gl ucose | evel s without adm nistration of the conposition by at |east about
5%in at |east one of about 30 minutes after carbohydrate intake, about 60
m nut es af $er Tieatdagkdr Rfufl dftlak 84, ARAE 1R0iqHdRYGSsed s &lbe @:&%‘Bﬁ%ﬁt e

i ntake, and _ about 120 m nutes after carbohy&rate I nt ake. 29. e net hod of

clai m 27, SH&ie FomaabAuhl & farhosh ot carbrhysirpben ebor 20% ta akuyb ¥ faidedr eases
bl ood @) ucReS ab&id8bsto GRER A% dr 1he p@t@@%ug%eqm thY ﬁhﬁa\%ih BRHJ.

adm ni stration of the conposition by at |east about 10% 1 n about 60 m nutes

after carbohydrate intake. 30. The nethod of claim27, wherein the

conposi ti of hage Watidttal liglil 88 ci9n B’P‘%&%‘ tﬂ@li&lﬁd GG Ekﬁmprlsésoit%h%{ O& 40

val ine, isoleucine to cysteine, and isoleucine to nethi'onine I ndependently
of at | eastceabame Ki@spartase sugsalpngt sapqhipim ateviaj apditagatossonpri si ng (A) from about
2% to about 98% of a protein source, as a percentage of total calories,

i ncluding an am no acid bl end conprising isol euci ne, |eucine, valine,
cyst ei e, HhdThemwhitionilhiquidaf clawi Yhwherein thediquil chmplies eiytheitdo | euci ne,

i sol eucine to valine, isoleucine to cysteine, and isol eucine to nethionine
i ndependently of at |east about 10:1; and (B) from about 2% to about 98%
car bohydr at% Thasutitiosa dignitl afj elapd 37 eheakingbd bauidsomprived fickh ot %d wadbutone of
mal titol, o j rhitol, xylitol, mannitol, glycerol, isolmalt, and
| actitol; a%%%gﬁﬁgﬁh%kﬁﬁ@a?kional liquid has a pH of fromabout 2.5 to
about 8.0 and a caloric density of fromabout 8.1 kcal/l OOm to about 40
kcal /100OM . 32. The nutritional liquid of claim31 wherein the pH ranges
fromabout 2.5 to about 4.6.33. The nutritional liquid of claim3 1 wherein
the caloric density ranges from about 16 kcal /1 OOM to about 32 kcal/l OOmM.
34. The nutritional liquid of claim31l further conprising at |east one of
fat, mnerals, and vitamns. 35. The nutritional liquid of claim 34,
wherein the liquid conprises, as a percentage of total calories, from about
10% t o about 75% car bohydrate, from about 20%to about 85%fat, and from
about 5% to about 70% of the protein source including the am no acid bl end.
36. The nutritional liquid of claim3 1 wherein the liquid further
conprises at |east one of acesul fane K, aspartane, sucral ose, saccharin,
stevia, and tagatose. 37. The nutritional liquid of claim31 wherein the

| iquid conprises erythritol. 38. The nutritional liquid of claim37 wherein
the liquid conprises fromabout 1% to about 10% by wei ght of erythritol.
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