METHOD OF CONJUGATI NG AM NOTHI OL CONTAI NI NG MOLECULES
TO VEHI CLES This application clains priority to U S
wappeiosstd on No. (Not Yet Assigned) filed Janur€mugB06/002695
2006 and al so clains the benefit of U S. Provisiona
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The need to reproduci bly create conjugates of two or

nore |inked active agents.,al so exists. In certain
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conpl exes that contain nore than one active agent

attached to the sane nolecule of a vehicle leads to

addi tional and/or synergistic benefits. For exanple, a

conpl ex containing two or nore identical binding
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Se, or Te;ai ap, : and i Yare each a single bond



additionally substituted by 0, 1, 2, 3, 4, 5 or 6
atons selected fromF, Br.; d and I; R2 is a vehicle
w@eae®1389 bi oacti ve conpound; or R3 is a vehi CPET/HIHOGRDN2695
a bioactive conpound; Ra is independently, at each
instance, Hor Rb; Rb is independently, at each
i nstance, phenyl, benzyl or Cl-6al kyl, the phenyl,
benzyl and Cl-6al kyl being substituted by 0, 1, 2, or
source3 88bslHd uerpsosebectad if ramohalia, Gedaldey| yery rapidly.
G - 3hal oal kyl, -OCl1-4al kyl, OH _-NH2, -NHG -4al kyl,
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manufad@ireshal |9 sugpilegiea bynptigating 3 cgntgigerg (i.e.,

sel e Fe oCl . h et h
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certiPepayh oand rdreakkyckeicag . substituted by 0, 1, 2, or 3
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G - 3hal oal kyl, -OC1-4al kyl, OH, -NH2, -NHG -4al kyl,
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the a€@RRGIBINGefilkicOR}ivRCinoRhe Phrithe aaltove and bel ow
enbodi ments, Ais a saturated, partially-saturated, or
unsaturated 2~, 3-, A, 5- or 6-atom bridge containing
1, 2, or 3 heteroatons selected fromQO N, and S, wth
the remai ni ng bridge atons being carbon. |In another
enbodi ment, in conjunction with the above and bel ow
enbodi nents, Ais a saturated, partially-saturated, or
unsaturated 2-, 3-, 4-, 5- or 6-carbon-atom bridge. In
anot her enbodi nent, in conjunction with the above and
bel ow enbodi nents, n is 1. In another enbodinent, in
conjunction with the above and bel ow enbodi nents, nis
2. In another enbodinment, in conjunction with the
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enbodi nents, n is 5. In another enbodinent, in
conjunction with the above jand bel ow enbodi nents, n is
wW®G200b/8B3IOt her enbodi nent, in conjunction w t hP€T1ES2006/002695

above and bel ow enbodi nents, n is 7. In another

enbodi nent, in conjunction with the above and bel ow

enbodi nents, n is 8. In another enbodi nent, in

conjunction with the above and bel ow enbodi nents, Ais

[0011d an disat&r et rarbircat onf brihdgeprEgens Cnwark®n to
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the tGpissoa diingl @dhait onmtadewwdse bond and i b 'l and i ¢

are all absent.In another enbodi nent, in conjunction

wth the above and bel ow enbodi nents, Gis C, N, O B,
[0012¢ gj Itp 1z angthmes PpRIGASt HeF &MsodPreAent| ninvention to
:eanj ' j t h 0 el o i e di ment s
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I, enbodi nents, Gis Cor. N, and one of i and i y is
materéagoﬁBlggﬁgﬁgpslﬁra&&@ﬁePfeﬁﬁgdFﬁ@ﬁ@}n@ﬁsconjunction

with the above and bel ow enbodi nents, R2 is a vehicle
[0013and Rra bjgaghiotesonpgysde 14 angthes cobodi nenty, 4,

.conjunction with the abgve and belomﬁ%ﬁbodlnentsgq£§%n ko
provifg acoBhpéherandeR2iaprbioavithe boapbundtipatangt heaterial
lini [ i.n punction.with the above and bel ow
lnlngggggi%gﬁ%STSRg%Sg%écggagﬁ%gﬁfpoIy(alkylene oxi de),

pol y(vinyl pyrrolidone), poly(vinyl alcohol),
[0014pol yoxazdld ne, fpekyeacopieptmspheheN@resent invention to

.goly(ox et hyl ated pol yol), poly(ethylene glycol),
PEOVIEEr bO) Wﬁﬁ%ef?ﬁl&ﬁ% YextPaRs pdise Ryl aaPcatigicraft as
well Pakyvicgyl pyi10ld doge, ol ¥ 53- %&ﬁ@éﬂqe’blast—mitigating

poly-1,3,6-trioxane, an am no acid honbpol yner,
materpplypidpypbenbeokptiéoma obpohynmepnbiiethylene

gl ycol / propyl ene glycol, an ethyl ene/ mal ei c anhydri de

opol ., an,am ng,acid copolyner, a copolyner of PEG
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acid copol ynmer; or _any conbination thereof. Tn another
the moditredtd i Ah€oniiReRgorthe t IFitdes alBowe Bndtbmsowf the
conta€Abpdi ments, R3 is PEG In another enbodinment, in _

conjunction with the above and bel ow enbodi nents, nis

1, 2, 3, 4, 5, 6, 7, 8 9 or 10. In another
[0016enmboditent, sitildomnmicidonom &bt be abeverandihel OWention
N enbadi nents, R3_is a branched PEG and n is 2, 3, 4, 5,
(@] pr8v1ge gEl

"eiot 49 FReanéfRerctenbdlf neht confainers located
in SN AINGLTIzRR M t bel odi-nent s, | Se 4
F)a Bl p%ttide a%?ag@ﬁ?gggyﬁ gggihg?ﬂgﬁﬁggi%gntgﬁirggﬁléglve
deviceohj ublei epntrinetrhe above and bel ow enbodi mentsJR2 is
a Bl peptide antagonist selected from SEQ I D NOS: 5- 26
and 42-62 wherein said peptide was nodified to have
[0017aN-t ertr nal ccysteiiner r epijdue. Anaterpaspest 9hveh®ion to
.invention relates to a nethod for preparing a conpound
Provide cBr¥? ngot Brefsrm Piresnprrspigelhacst &y osf daswmas mpused
by exfofRok £(=0) ) MCH(NH2) CH2(CH2) nBH wi th B) Re-[(C(=0))
NMCH(NH 2) CH2(CH2) nSH] n with wherein J is a carbonyl
or a protected version thereof. Another aspect of the
invention relates to a nethod for preparing a conmpound
according to Claim1, conprising the step of reacting:
A R2-(C(=0) ) mCH( NH2) CH2( CH2) nSH wi t h B)
R2-[ (C(=0) ) nCH( NH2) CH2(CH2) ffi SHIn wi thwherein J is a
carbonyl or a protected version thereof In another
enbodi nent, in conjunction with the above and bel ow
enbodi nents, J is selected from C(=0, C(OCH2CH20),
C(N(Ra) CH2CH2N(Ra) ), C(N(Ra) CH2CH20O), C( N( Ra) CH2CH2S) ,
C(OCH2CH2CH20), C( N(Ra) CH2CH2CH2N( Ra) ) ,
C(N(Ra) CH2CH2CH20), C( N( Ra) CH2CH2CH2S), C(ORb) 2,



enbodi nents, the reaction is perfoned at a pH between
3 and 5. Another aspect of. the invention relates to a
W@ 09posn3t havi ng the structure: or wherein: A i BCHUS2006/002695

saturated, partially-saturated, or unsaturated 2-, 3-,

A-, 5- or 6-atom bridge containing 0, 1, 2, or 3

het eroatons selected fromO N, and S, wth the

remai ni ng bridge atons being carbon; El1 is N, O or C
[00181E2 i stNOr & Gsicsia Slj}%@@ndobgedeubkﬁf bovHe CprNsent

O B S Si, P, Se, or Te; ai b ' a and are each a
1nvent<;ucnrgl’t@ mjmiflaiﬂj WS 00| PEABCFT bVARY CARdILEFERallmPhsagage

asecg% dvvnen Gis Cor None of i and i may a
cau di 5 nbe a doubl e bond; and when Gis a single
_bond or a doubl e bond, i b’ and i Yare all absent; J

a carbonyl or a rotected her 1 Ls &
[0019]d| valatragt i 2apRyt bFaquoﬁh&f:r%}é %reﬁ‘gt h o whi S SEe
must @Fvlsd’gjsfé té%@@l@l/ Do asacc@ésguiuaébllbue@tfs £€|@ﬂeﬁtd:lve
ro NRaRa and oxo; mis
protec;trudnpensl@hmtyomn eacﬁiam%nc%an@%(ﬁeflt nSpdufiong, 3Ltd.
0
conduﬁe% -6a‘1f?<‘§/3r€fw phen Qrogéﬁg IQh%%angsof %\ﬁ#chﬁ?ge T ved
trash SHOSEH T aut Bels byodnglbazk @J‘veaf grioupsr el @cs edOf |y@mrs The
curre&%&éx%igﬁ%%y%%ats é@ﬁeg(%(_pé)eﬁlqu zﬁb@%\'% rlence
are: -OC(=ON(R a)S(=0) 2Rp, -0C2-6al kyl NRaRa,
77 -0C2-6al kyl OR a, -SRa, -S(=0Rb, -S(=0 2N(Ra)C(=0) OR
O, - =N R o) NRL ARaqd wiNRaRa, poN(Ra) £ s@pRe bess
-N(Ra) C(=O)OR b, -N(Ra)C(=O NR aRa, -N(Ra)C(=NR
%) NRaRayde N Ra) S( =0 2Rb -N(Ra) S(=O 2NRaR\

- NRa 6al d - NRaC2- 6al kyl OR a, and
%ddi tcfo}ﬁ%u?@+ Jé?u? %”é% by 0, 1, 2, 3, 4, 5 or 6
atons selected fromF, Br, d and |I; R3 is a bioactive

conpound or a vehicle; Rais mdependently, at each
[0020] nst ahe®, THS6AIRE %d%t%%%p@ﬂdel#ﬁy, tgl Ragnohown that

t & xﬂ!? YinaPenzayly<ori {d - 6L kyhi ot he-dfieWéntainers,
the S%E%z rfcdd ¢ Jgﬁa(y b)é]i r?g lsubstl‘Jf,utedC)b 0, 1, 2, or
hlstoﬁlsalblsj?}thelat desel emmﬁxmﬁma$roalb1 aarlréyl a small device

C1- 3hal. oal 43|
can beN(eéfl&é(I ‘%d\ﬂ‘%‘?wl&ﬁ%u? |(rj1<rj%%%%% Eﬁ%o |n@lendc% haps
concehN8fangea Eélpé%t 8d of r&mahﬂﬂtmerOa-p%ﬁﬂth article of trash.
C1- 3hal oal OC al k)ﬂl OH, - NH2, -NHCI-4al kyl and 1
Howevepg Cla4aFl%§)I‘)>€u1|}d4al OSAE X APSTEE=0) and'OF | sSRH ©asily
& =0 sphBranothen emoedimNtwod have
deposgéﬁjéunctl on Wi th %é abovg ang bel ow enbodi nents, n is
a didhetler amdt heveentiodiiment , and @v@mnummWWtwltthea timing

above and beI nbo nent n |s 2.
and R MEAT, 'ﬂ%ghj Lﬁ%& %acié %g{q teI geotd pe

relat&¥RoYi ‘E%rltk§l N bemBingn sakat hﬁrb@]fnbpdpﬁenhgel nnto a trash
conjunction with the above and bel ow enbodi ments, n |sI
recepfiaclla drfot her VaWOH IeAtt BRdc oM UneEPYn R e - £ a
b BNLS, Pl s BrdAAROINRFeat, rather
Charggrrbfg t%eﬁdﬁ S%%gvcg%]og%ctl oné?/m t?] th erabove and beeal1 ow i
than &iﬁmﬂarnemé bini £®. ehauaaothet enbodidemot iyupture under

conjunction with the_above and bel o nbodi nents, n i
the maspavEnoEKBLC8ABEdI ABALIFn 88ﬂjeﬁﬁ£,f3|80n8% t ﬁu{:ﬁe Targe
charg@bO\Eg cand Relaw godid®nise 1hishd. trasanpébeptacle could
iment, in conjunction wth the above and bel ow
be resmoditednts, pAcvensd sepecdte®f pachi al LPprgst Ghagsd- or
unsaturated 2-, 3-, 4-, 5- or 6-atom bridge containing
1, 2, or 3 het er oat oms sel ect ed fromQO N, and S, with
the remaining bridge atons being carbon. In another
enbodi nent, in conjunction with the above and bel ow
enbodi nents, Ais a saturated, partially-saturated, or
unsaturated 2-, 3-, 4-, 5- or



6- carbon-atom bridge. I n another enbodinment, in
conjunction wth the above. and bel ow enbodi nents, Ais
w@poognsstur at ed 4-carbon-atom bridge; E is C BOHUR006002695

a doubl e bond. I n anot her enbodi ment, in conjunction

with the above and below a i enbodinents, Gis a

single bond or a double bond and i b and i are al

absent. I n another enbodi nent, in conjunction with the
[00217@aboverand Bekeaunhenbadiveitison G pﬁo@;.déls Ob1B,stSmiSiigating

P, Se, or Te. In another enbodinent, in conjunctlon

contaigers t he abérd dite belBftam! Eddinferitaterial  igndqcated
ea i ngl &/ Bondopkn oaNALNET  SIDOM B kN in the
in thg %ﬁgﬁétﬁgﬁﬁﬁftﬁg%ﬁe aboS% aﬁd below a i enbodlrrgntén
bottoﬁB@B thercdhtandeone of inbbaihd the|t9paa@@umq§ugmupf the
I n anot her enbodi in_conjuncti.on wW.th the ab

contaifnRirHel ol e#Hod? %gérﬁscﬁnbﬁgggyd$em@& ER&ES 1 n Frash or

refus@NOtBRE - eAbREI MeRl, idbrRQjidYe | Ofio tBhEbplﬁI@OV@o@I@l@; in
belom1enbod|nents R3 is a vehicle. In another

alrcr%fflbodﬁﬂwem, tRatoR} UABET 8F WEHRKEhe lBbOFESand DATRYent or

m:].l’llml % :LnR%h%el tn;?t:d df 05?1 p&llyfﬁ%ﬂﬁl %&?l%ll@%) These
V|n pyrrolidone pol yvi nyl

contanoéy@xezmlbeeprpuhylédcwythylamerr;ttm@asnéo)r depositing trash

pol y(oxyet Iated ol) ol hyl ene. gl ycal )., .
or maBdy bopret MASOI sk e UERr S ol Yol YT bl Gorrcge dten
such é)@'é(Vt@ﬂ{l @uﬁcﬁ%h&iﬁ@@, pol y-1, 3-di oxol ane,

pol y-1, 3, 6 trioxane, an ami no aci d honopol yner,

polypropylene oxi de, a copolymer of ethylene
[oozzg' yc%{agr%%sec”em@c!ggkangn ﬁr‘l@ffse”%'}a' 1‘?1'1% anhydr ,de Fops
Mer, "an am no aci opolymer, a copolyner of PEG
and/oﬁndoaﬁoaﬁlmd &mnxaanxﬁ)@mmpybmhenexbd@hﬂdﬁﬂ&#ﬁﬁnuatlng,
oxi de, cog and pol yet h ene co/gy|qpall to
blastacpgtigpot maB?réﬁ cShbi’na 5’ edPt | Aot Her tOr
BLASTRRRA, neﬂﬁteéﬁa‘@@@] YRetd 0f %dﬂ%élﬁ%ﬁbﬁﬁaeaﬂd}ﬂ aw strong
embodi'nents, R3 is PEG Anot her aspect of the
anti-bavbhston, r dusthesato dutet ROE formibrashatPng 55 CehRdund The
scr a onpr i t r
race By R o e B L S Aty P e o
be mdnuﬁ&ﬂuurém.ﬁabkykaofr@ﬁgﬁhébemmﬂéqdabosthfzMMAchut not

are substituted y 0, 1, 2, or 4 su tltuents .
llmlt%@léﬁ%@dafr?ﬁﬁWZ er@ﬁasﬁ gﬁﬁerNRa R SnPHR5%K PE oth1s
linernygl eophide and-abis @nigl eshtophi kerhorh¥ St wave and

el ectrophile and Y is a nucl eophile. In another
allowenbobiemehurofnohe defpapitiion IFEMetSop | %% with the

sinrfEheet LGARNE andsth and.idg.cl ool oo azes  one

explo€fsO)-lRbigAnohheraaspett.of the invention relates to

nmet hod of treating pain and/or inflanmation conprising

the adm nistration to a patient in need thereof of a

002313 her apgyti gahby t¢bkectd g rRITOWHN ofe axgdm@singe@Sect pipes
descri bed above. ot her aspect of the invention
and prigledtieest ofzapnph@\ameeutcla@laledcdmo%x@lwmru Jigg Rilpe or
onpound as _descr.i e b nd r al

plpelé@?e&tsaﬁr?pgar i ert%or B ﬁ%%g%nlgﬁelﬁggeg%fe% #X?Eerably
BLASTWRMEA | amh i@ gastdad I&@W@c&ﬂrﬁlmlm@eﬂrmn@mploswe

conprising a conpound as descri bed above. Anot her
shockaspect of the invention relates to the manufacture of

a nedi canent for the treatnment of pain and/or

i nfl ammati on conprising a conpound as descri bed above.

One aspect of the invention relates to a conpound

havi ng the structure: or any pharnaceutically

acceptable salts or hydrates thereof, wherein:3 Ais

sel ected fromi) 2-carbons, either sp - or sp

hybri di zed (substituted or unsubstituted), wherein

bot h carbons are either cyclic or acyclic, connecting

bot h carboxyls of the electrophile, or ii) 3-atons

selected fron1carbon (substltuted or unsubstltuted

Y

1 . " g



of a ring or acyclic) or oxygen (part of a ring or
acyclic). In one enbodinegt, in conjunction with the
wabmsssand bel ow embodi ment's, Rl is H, Cl-6al KpET/US2006/002695

phenyl or benzyl, any of whi ch is substituted by 0, 1,
2, or 3 groups sel ected from hal 0, cyano, nitro, oxo,
-C(=O Rb, -C(=0 ORb, -C(=0) NRaRa, -C(=NRa)NRaRa, -ORa,
-OC(=Q Rp, -OC(-ONR aRa, -OC(=0) N(Ra) S(=0) 2Rb,

[0024]" OC216al Kyd NWeaRa, X%+ &) k%éﬁ@lasﬁﬂalt:L@é*é@lellner can
-S(=0 2Rb, -S(=0 2NRaRa, ~S(=0) 2N(Ra) C(=0) Rb

be use§( =OP2NERALGCEO) @%5110-18( @)lméRa)fe@Hb) ﬁﬂam - RRYRgYS by

T o

entire NRa&2d6aldky| NRaRa: iar a.BIReﬂGZ’ieﬁiil Wy.ﬂ:@R a, béﬁ@t—mltlgatlng

additional |y substitut egd by 4, 5 6
materiglonseSghected HIGHILE B, 50 HHE1 | UpRroipehidct wich an

exploﬁwdﬁ@ﬂke | NeiconpyRstki Qﬁﬁ’!g}ahcirﬁ“@ @BQ‘é&l&lld Hesombs the
nmbodi nents, R selected from pol y(al kyl ene oxide),

shockspolp}r(oﬁqwﬂd pya;rndm itagﬁe)map@t§«{.ms nyﬂ?h%l doke” )S ability to

azol i cryloylnnrphollne ),
Suppoj%ol%l%xyeﬁ%l at 3{ aeon ), pol y(ethyl ene glycol),
car boxynet hyl cel | uI ose, dext ran pol yvi nyl al cohol,

po YVi nyI pyrrolldone ol ol ane . :
[0025]p0] y-Th &R, e&‘i‘ﬁv 0 aPcﬁdd ﬁefr%lr invention
comprl sypé Oe&jgﬁ_ein@l“ @%chaa%OPQJWo@fl@hﬂt’éﬁn@o, a mailbox,

gl ycol / propyl ene glycol, an ethyl ene/ mal ei c anhydr,i de

trash copollyﬁéusearmmﬁarw@&“ol dC@BEéWﬁﬁﬁ %O%obléleyrr%]f* Sy tt

and .an am no aci d a poly ene ehetiwl ens rigat
truCksdm de" ool ymsr P3hd %}%oﬁ{/et E!yl ene g e?/cé% b omal | ¢ o2 tnd
materB€l dléorlQic}dmeraﬂecanynthfel Hatd onft Héreeofontaiaaot her is

enbodi ment, in _conjunction with the above
fitte@nbRdientsP i dhferrBlre segnEnt 1Y g%%(cdct%ﬁ S reot.
Alter&%&g@él $n %H@t har senhedi ptind m&ear VATt Lonewi ttJhet hﬁ)ttom
ove and bel ow embodi ments, said vehicle is a |inear
of thet ramtugioen n arfot heet erboanAEnEbatigsitunefi dRewiRFESent
t he above an hi a
e PO, 0 LA L 200 4N LS 2 oo

the t@@ovaq@n@oltelo@w&mbaﬂemﬁ;amrd poty@)tclb@tm the bottom
S-heterocycle is a (9bS

9b
and/ogj Rydiest hPhz & ZC%H%\?Jr%%ﬁ g%’ll%%l o%ellﬂ i 5 Pr 8t &Py PLast

nd Ris PEG In another enbodinment, in

mltlg%%ﬁfgﬁ%%?gﬁl\% th the above and bel ow enbodi rrents Ris

a Bl peptide antagonist. In another enbodinent, in

onju ctlon W|thth e (o t Sy
[0026gepti 8T ahtagom st O&s@%eﬁ??ggggel ggt %Cyr %pSEQeI%losmg
devic®EB radfeandt 422 wker evini shai eopgptiiste ava@omtlefm gthereof

to have a N-termnal cysteine residue. In another hich is
whichembddiehtowWi n LW uActi Bn MRFr t HE abovE® ahdCbel Bkt +

enclogggogé/n%'?lt Sutidl d yehi clendis asfarkedeor bi@d’&ﬁ!&dlg to the
structure having two or nore water-sol ubl e segnents,
presenespetténelqn, | Bhanet herc kot nelsviceR comj uRet | BROtected

crom WAPeh S VOB AEEY PTG 39D VARRE sl naee

mitigh¥Wengr m&QEa%:LBEGs%%@Wa@t sLATaReherientiosi ces , of na pipe,
conjunction wth the above and bel ow enbodi nents, , sai d

or bpol Jﬂaly%:lllgc W1 S-Htavdit! @558 av(ihs) fobRyaat3- mitigating
mater%tﬂydr ot hi azol o[ 2, 3-a] i soi ndol -5-one, Ris a protein

or "peptide. In anot her enbodi nent, in conjunction with

t he above and bel ow enbodi nents, sai dbPEG has from 3

to 8 polynmer segnments -(bPEG 3 _g. In another

enbodi nent, in conjunction with the above and bel ow

enbodi nents, at |east one of said segnents of said

bPEG has a term nus activated with an am ne (C [ (bPEG
3.8]-(NH2)i-8). In another enbodi ment, in conjunction

with the above and bel ow enbodi nents, said bPEG has

four poI ymer segrrents (C—[(bPEG) 4] - (NH2)| _4) and

oy . .



enbodi nents, said PEG has a nom nal average nol ecul ar
mass from about 10,000 to about 40,000 daltons. In
w@p@bhgri1enbodi ment, in conjunction with the apOVESENE002695

bel ow enbodi nents, R' is a Bl peptide antagonist in
every instance. In another enbodi ment, in conjunction
Wi th the above and bel ow enbodi nents, said Bl peptide
antagoni st is selected from SEQ I D NCS: 27-35 and

[002738- 620nkn HMrratthemi eipadimenhateniebdpnj whdidhorcam tihe theed in

above and bel oW enbo nts is a. Bl tide
the SSun SEUHCORE | HOtCess| AR bhbodientdetail in
paten@oraFawquclaQriow tito Adw ,aove anmdtdedew espodppent SisRikgally
Bl peptide antagoni 'st in two of the four instances.
suitefdn %mobﬁémgenb@@wﬁﬁrateﬁ denj bhési o weehst hef apepéainers
and/o ndclpeel ?Wtﬁgﬁgdlg@ngg tgﬂlgrg %leé% 'dftaq_tsagf)fé bi@ and

hree o our |ns ances. | n anot her enbodi nen
can beorguinctse ofii wi tkathe yalbee cametdarldaw ertdgli mﬁés;aEaChhlch

said Bl peptide antagonisf is independently selecte
Pearss %ﬁ\ §E®d|e%‘aﬁ%s T%W‘“a?nd' 382 6I?a§$ gnBWﬁe iemb&e sheets
arran@@BodbABNtovdN GoRJ uBehEen Md h4 Uﬁe@bom? and &elx%wlty of
enbodi nents, R is an active agent other than a Bl
seamspept i E@&antmﬁ stmay dpe | egstdeme i asihabedAnohhér melted
togetﬁ%&em J’IOf ggﬁednvﬁpté%} cg.ln@fgg% to%a rmce;[lﬁtl Cgéa are
nﬁ03| Bn conprisi ng e ‘above onpounds an
arran@eplhai‘cmiaeuﬁ:locafomcI::p[LEBt orAncddressa@speat tife tdieeets, and

i nvention relates to the delivery of a_pharmaceuti cal
the &ﬁ-}go%i tFOR coMpHPSiSg Wtof "Hﬁ% E&@éeéon'p’f&ﬁus @ngshock
attenBaRRAgNBeeW £l |, exelcpi e sal-diadm nigheriakGeh®1y can be
parenterally, transnucosal |y or transdermally. In

cut tgnétige desnitysdl s alrprcbrﬁrlmcctf oo s@amhevwabboetahdss of

| Qw ran S [
the sl?l% la)e/t?td% q{a@% vag]i nalﬁ\wg ﬁjn é!¥a§119£9 ¥ecause the
assemaﬂgt Her n&sﬂfb;)dmfr’eﬁlexnthOBhHBC"sl OIitWIdd‘m tme m@y&@nﬂo fit
el ow epbodi nents, .said parenterally is

Snuglﬁ’nt‘ﬁa Btferd aFontaingFenotiedat Jt?%ﬁruﬁﬁjl she shape of the
contaliRtkader mal, subcutaneous, intraperitoneal,

intraventricul ar, i nt r aocul ar, intraorbi tal , or

intracranial. In another enbodi nent, in conjunction

ith and odi t ai
[0028§Adm nlklé g’%ﬁ%\é%iss 0 %?Jfg&%%ba%ﬁgrﬁg od}g(r)rentthe present
invenﬁ:(i@jnunchinonbwi t luskle &bmvecamdebehow ertbediugent sansai dmail
tide or ept| de caonprises a Tat-inhibitory
boxesgm yg T¥e, rﬁﬁ‘r%pé% TG S an #oY adlaF*e&jdhcéosf cargo or
energ@‘t@bg “the¥iSe HYST AP 0a 3 ArfLE1 AL B . Including the blast
-X-(biotin)-Cys-NH 2 (SEQ I D NO 63), and
mltlgb*t@rn@gW@élelryaéndtrpﬁérmamMJtaH@r aamb/ecpr abhe Battem of the
conta%LE‘%r eof lo%rglgﬁrﬁlthoey aﬁ%sgﬁ%rtr%t o Caar{d I %J?gerﬁesnt slowin
fa l'udi'n tro i nverso anal ogues, er " stich 9

or stGspate @xtskiaas WIHJJJ Bsetdet pl@@ﬁ1@$&©ﬁ@ﬁ:h@a|cﬂe/tonation and

accept abl e salts and sol vates thereof, wherein R
protechnmpiaddsthe P8 d@@df S&War 68RYI | €Lhei d ofPaf type of
conta%%tryl R i % ac%efsewfued %Peén%fer rotection

nbodi nrent, in conjunction wth t ve and bel ow

agalnsrtrb@dlracemes ofs&iad lpaityipe phirdetor. pepti de conprising a

am not hi ol conpound conpri ses an am no aci d sequence

sel ected from N-acetyl - Arg-Lys-Lys-Arg- Arg-
[0029(|\}3|I_ n- AF%FN gOﬁrLgoQ’Stk(ebl Aonti@ks- NHad (§EQ 1P NBH4br two

ace - S-

Pilecepys- Erlgiwrg % eRy- 0¥ gl P - bl ot Fing - cystAlnor (SED the

I D NO 65), Nacetyl -

Arg-Lys-Lys-Arg-Arg-Qa n- Arg- Arg- Arg- D- Cys- (biotin)-Cys

-NH 2 (SEQ I D NO 66),

N-acetyl - Arg-Lys-Lys-Arg-Arg-Ad n-Arg- Arg- Arg- D- Lys- ( bi

otin)- CyS-NH2 (SEQ I D NO 67),

N-acetyl -d n-Lys-Lys-Arg- Arg-Q3 n- Arg- Arg- Arg- DLys- (

b| ot i n) QIS- NH2 (SEQ I D NC 68),

o - M n A o~ N an AN o~ V2



I n anot her enbodi nent, in conjunction wth the above
and bel ow enbodi ments, sai d pol ynmer has a nol ecul ar
wowioghg13ed about 2,000 to about 50, 000 dal t onsPCT/IS2006/002695
anot her enbodi nent, in conjunction with the above and
bel ow enbodi nents, said interval is about 100 to about
10, 000 Dal tons. In another enbodinent, in conjunction
with the above and bel ow enbodi ments, said interval is
blastabouti@90ing abdelri®100DiDast dhs. tﬁaﬂpt her: aspecttogf of the
t.he i nvention_rel tes to.a_me pre arln 1, 2-
contagfey 3G niifior ol L6aTect v v cFESHEL | bar vded wifh the
blastCaPiigtigd heysdeps of (B¢ a)ipiQyi €h8gdram¥ehbtketop or 1id
conprising at |east one vehicle segnent havi ng the
with fpripdast WiRBIwRERG] Raverdadit kde PIRrd dophi Felse Ahe top
N n Vi reacting said
ot ll\?e?})l gtl %gelr ?1\</cht %&S%téo rmceéz?\{ cgova rfent attachment with
a nol ecul e conpr|S|ng al 2- or 1,3-amnothio
el ectjve ty, Qr_a otected forn1t er eof
[OOBQﬁhe férﬁna& erei "AOP%EEL)’HZ eI, W FPhe‘?n%p%eW?‘atlng
unit ¥ f&wﬂ%tzl%d reSdasitd 1 Uir@ﬂtpété@%théiéﬁed%ndagg on, in a
wher ein th carbons are either cyclic or acyclic,
chairgdrifectians ot cafBoxytsebic t het@hett pophB| 8heoprppct of
| ec c (
an 113%%%182%?&921 rpq:%sfs{u(}r% é(f@gg ]c?éﬂqggtc &H&%?La%re”dt in materlal
with:L(nSLthmid:dut’tmhMIUHSUTbﬁtsl Mg@ﬂ-pr@&rstux@f e&remmgco]n be caused

acycl i or o n (part of a ring or acyclic); ,
by b N R A T 1 B B Bh AN BF alheBRC) bf & primary
or SMdhdRaW NG raueuRi Wiehal N dRtonalkkyily: ‘?(Ea%ie&tx ®nd@Rions.

el ectrophile when Y is a nucl eophile or is a
Usinghuerebphite wh@dugdds éﬁcélféétlgopﬂﬂ | §hel orgwhier invention

tio % d I
L e e L O O e PR B AP gl e, wina
not betanofﬁeraenmmm&mehikelrm&mnﬁiwmﬁiamom@thﬂkhecﬂbmﬂe units
and %I|OMIQ odiments, A is acyclic. In another
packagggl conjunction with the above and bel ow
enbodi ments, F is carbon and Dis selected fromi)
carbon ii) oxygen and iii) nitrogen. In another

[0031dmbodifmertt ,cAak cof urefebd &Pt Fhehd rdicvee iand ®el awanit of
t [ el.ect f arhon

ammun Etblstl[% gtBQr S q'{ gl{}ean%Erg % ?1 tg‘g%yg?(ghgx Jp a flash

firesﬂudhwassalmo@ﬂ gﬂb&thuPadkbg1Xg mmnmtxnm$tofubedebysuch

bond 0S rouys substituted by X; or.it)
exp1o3iy e 2RISRl Ot kg TR LS bori Ve T et L) pregnt the
ammurB@idh ANbendendheffetlit) mRitkregen. rifer srogbethi®dan auto-
from carbon, nitrogen, oxygen, silicon sulfer, boron,

ignitded &eBERdatideanot her enbodi ment, in conJunctlon Wit h
t he above and bel ow enbodi nent s, A is a structure
having the fornmul a: I n anot her enbodinent, in
[0032gonj uisdbiworcadiHo fiherabove aodthel dwientadiorerd s, a Fuhst of

carbon and Dis selected fromi) carbon ii) oxygen and
ammuﬁ%ﬁﬁpnanFog%Ehe¥n oY enBgdicrdnt, R c%??uﬁ%??%ﬁ1 of a

sloweW tButhengbavesanda below enbadi rendganY, is an aC'lqsuthlng
anot her enbodi ment, in conjunction with the above and
materb@llompénb‘oldﬁs rrmnessemtugnanané;morm ipn ahethex good thermal
adi LN con uncthgn Wi th t qiabove and

el .
insuigRE nomae bR ey B ey e U i AnetReye Lo aterial

accorelibediverihe gy NChv & ot hwi he abevenandnbeb@wunition
enbodi nents, greater than 95%of Y is covalently
bonded to the 1,2- or 1,3- amnothiol selective
noi ety. I n another enbodinment, in conjunction with the
above and bel ow enbodi nents, at |east one of said Ris
selected fromH, alkyl, G-C o |linear alKkyl,
pol y(al kyl ene oxi de), poly(vinyl pyrrolidone),
pol y(vi nyl al cohol), polyoxazoline,
pol y- (acryl oyl nor phol i ne-), poly(oxyethyl ated pol yol),
and poly(ethylene OX|de) In another enbodi nent, in

______ .._.J__.._A_._L_ N 1



I n anot her enbodi nent, in conjunction wth the above
and beIOM/enbodinents,_Ihg met hod further conprises a
wo poospsstep of purifying s (fd vehi cl e such t haPCEHUSHN6/002695
of said segnents have termini activated with an am ne.
In anot her enbodi nent, in conjunction wth the above
and bel ow enbodi nents, said purifying step conprises a
chromat ographi ¢ or a chem cal separation.|n another
or otRApodi etid GRMIMAGH ORrvht hréheh abgverandubelaynition
enbodi nents, said purifying step conprises cation
temperestelyange chromat ography. I n another enbodinent, in
conjunction with the above and bel ow enbodi nents, said
nucl eophile is selected froma secondary am ne,
[00331hydr @g1iigdino, impadti obfets anotther enboiditment ,of na unit
conjunction with the above and bel o enbogﬁﬁyntsé_gag an
of ammgEt+IphPEe OitdeEn QLI e B_ERF 121 nthndtercVen
impacte:%gdb”%’atl’li'&i@nwﬁéét oguwht lhd hg abovetansk betpyr high
e diments, said activated ester is selected froma ,
velociNshydroxsgstiddieni m RaAcking cimingtdpns or other energetic
- hydroxyhenzot ri,azoyl, perfluorop [ ylatj
mater]r?gi eta}ce%orscl[J]icI}g astoch?egreo- %I{Jerso%c}n%- , q‘%ﬁ%&éﬁ%&?ﬁe , yShts  the
ammunidGtdrvabed @tieoholsesyeh ias metbhahesulfonyl reacting in an
trifluoromethanesul fonyl-,/?-tol uenesul fonyl -,
energeti¢Hiaibieiet i nidate, and in situ activated al cohol s
such as tri phenyl phosphoni um et hers. | n anot her
enbodi ment, in conjunction with the above and bel ow
[0034lenbodimentont¥insrsedndt edcflosingn ekb%y, dapistis upéd the
| kox | kenyl.gx S tit d [ OXY a1
ereserd (Y raRy o CHBa L it Sa Al ol ey b gt uee of
suitasubsthbukedtaeyliaxyngl mertiner embodemdntd, émn top of the
conjunction with the above and, bel ow ewg di ment s .seid .
contaPET hadra HEAPRE! &Y Aol DG mgdsFrorPabbhe Y ©
t o @pou dahtonse .l n anekhersryxodin®iitgatin
Compléaggghju%@?io%ngﬁ?%pgﬁe g%ove and beIom1enbodLnentsf; _g
material dtRPEG Has mrefmiataly aveedgé ot uPERSARAES IVEmELon 1S
,apout 10, 000,to0_abho 4 dal - Anqt her SpRFt
fleXléigtﬁ% Eﬂ%gn%%oﬁaPeE%tggagg%g %S%%@% of’pﬁ%gg'ing 5 Shapes
and t&enposidi oniof gavther nearpriadi ngptt heestiépy dfe ¢aj to any
~ providing a vehicle conprising at | east one ethhe b
desire@gfeRt AviHRNe fOPRUISEOSE BBLWhe? et YRECETthe?y P°
enhan?%?'%ngAé%fﬂbﬁﬁtfﬂ ct{ophi| euand B HSNBEMESI ¢lre. KEVLAR®
reacting said vehicle derivative to forma
in theopatérpiagt schmeaw Wit I¢a® thglee A o iprd By & Pwllets,

or 1, 3-am nothipl selecti i_et r
A
intum@s8ahbonsat @itdley $pr- prospchybni dgeth{sulfstsit uaed slow

or _unsubstituted), and wherejn bot carbonsggrgheither ‘
cook &fef i &soraag§clFt Gohnéet i hEShRICEFYTkyIS of “EhePLesen
: Lectrophile, or ii) 3-atons selected from carbon
lnvenﬁkggétituted or unsubstituted, part of a ring or

acyclic), nitrogen (substituted or unsubstituted, part

f a ring or acyclic) or.oxygen (par i r -
[0035£cychE?;Rﬁﬁ§%ﬁﬁ1¥? g ?%c?@@ H&%n&ﬁggngxgnﬂg gcﬁfﬁ% 1id
and/oW HbRALAW BE GnYURypeheridbrtdiheal) elecidamihe | enabiepoXated

is a nucleophile or Xis a nucleophile when Y is an , |
into shectaupriiner aifiqe)theabPPngatié pred6MinantBhrdaeEtding

a cold 0{‘9{1&?‘3% (a);and (R Wigh &f VEna9eRt e bottom is
substraté conprising a 1,2- or 1,3-amnothiol. In
proteanether tamaodhment miith gedrijngn otiten wilt ksudie s RIS HRAR™,
bel ow enbodi nments, said active agent is a pol ypeptide
or peptide. In another enbodi nent, in conjunction with
t he above and bel ow enbodi nents, peptide is a B
pepti de antagonist. |In another enbodi nent, in
conjunction with the above and bel ow enbodi nents, said
peptide is a peptide selected from SEQ I D NCS: 27- 35
and 38- 41. In another enbodinment, in conjunction wth

______ I Y L



I n anot her enbodi nent, in conjunction with the above
and bel ow enbodi nent s, ﬁ? el ectrophile is a primary
Wa@eionesism anot her enbodi men i n conjunction waUs1ve6/002695

above and bel ow enbodi nents, said vehicle segnment is
sel ected from pol y(al kyl ene oxi de), poly(vinyl
pyrrolidone), poly(vinyl alcohol), polyoxazoline,
pol y(acryl oyl nor phol i ne-), pol y(oxyethyl ated pol yol),

the @OhV4ehbyl ene gbyebbdtedarhoxymeihyl eebhul obeside of the

dextran, polyvinyl alcohol, gglyV|nyl pyrrolidone,
contapepy- thak dimnes ake, RIS 6a1d oRditd 92k dantRo Protect

struc@&{cﬁgf g;?s[lfﬂlyémr orpcgtWIOpWﬁH@rQlStL@e'aﬁtf@f@é yeREs@bie of

col / propyl ene glycol, an ethyl ene/ mal eic
the canhydnede C@pﬁbWHEE¢ an amqm@samqjdﬁﬂmﬂqnﬁﬂne¢iOr wrapped

G and _an _am.ng ACl oly | ene
with 6xggg¥gfﬂﬁ%éﬁg &%ﬁdglggﬁﬁﬁ%ng & atggif§F%P T device
from 8hyeokhhti aifeld cnast dbé?O@@ht’ﬂEfledObnaanﬂﬁmj}i‘dﬁi it protect
thereof. I n another enbodinent, in conjunction with
the epRéoabdde IV Isel U RABDEF nBht &L hGire At BN IR D595 Brctures
ated termini were covalently bonded to the
in th%?ggcg§£§¥3-aninothiol sel ective noiety as determn ned
by 13 C NWR for C containing activated termni, or

Bri fo her nethods cu Len | gxailable for activated
—Ei2—+éEﬁ££&E%ﬁgﬂeag—&—ga§5éﬁT—gﬁ anot her enbodi ment, in

conjunction with the above and bel ow enbodi nents, said
vehicl e segnent is a poly(ethylene oxide). In another
[0036nbodFHBRES LA E6NPURCD! O M O tohet By e- aFeP haf bRy Titted
ebicLersggment is a pol yet hyl ene
accorSFHQ Fgegéé p§?%g3¥other engodinent, i n conjunction
[0037mnth thuabovbban@ bel aidenbuderent s, t$a& dtPEG dilasaa trash

receppRig! bR EACSd LIRS ol o et CLEEE) s Lsubiy o e

[00381] he ab@gar@nd ocbeliow eqrbogi aent $iegai @ rbr anncheshiPhGE hasrash
from3 to 8 polynmer segnments (C-[bPEG 3-8])- .In
recephp6tReif 16B6dipRERTIiNgG E@nFDﬁcPFSﬁeﬂFtHnﬁﬁétéﬁéve and
00395’e| OWF?nggg' ents, jal;heast QNe, aﬁ?tge:?e%%%tcﬁn@%% Sf a
rmnus activated wth an anlne
trashSrapepNa@ﬂk 8ﬁttednaanotuengenbodhﬁeptesentc@nwantupon

i he above an beIOM/enbo I, "en
100408 our BABYRE: Seunit P e T DR ET KEBY: AT 2ac nar frset
of blagtlgggurgne of said segnents has a tern1nus actlvated

wi th an am ne. |l n another enbodi nent, in conjunction
with the above and beIOM/enbodlnents at | east 50% of

DetailBf b%%%&ﬁgt&%#§%kdthQEHOEﬁtEBS activated with an
conjunction with the

above and bel ow enbodi nents, at |east one of said

ol yner segnents cap anot her. enbaqdi nent, i .
004150njuﬁgﬁr§n & €h %ﬂ%r H%fgjéﬁg:bé16ﬁ7éﬁbo&’neﬁps éégﬁaslon
lnsmBEGaha%rasﬁomr@@b avenage #mkesskar pmps,frem abedtr such
200 to about 100, 800 dal tons. I n another enbodi nent, _
enclosangonpenéiceon theth pRedabbve BAd Bensdeenbeaffehivcly if

neniel 2L DS LURLNT SOTRGLSGR:(host ol gl T L e

1njur%agnewh%s%aweeLern1ni activated with an amne. In
anot her enbodi nent, in conjunction with the above and
bel ow enbodi nents, said purifying step conprises
éhromMﬁym%ﬂﬂuﬁ?%ﬁmgﬁﬁﬁﬁﬁﬁQmﬁr%%péhﬁtHﬁ$lnﬂwQﬁuﬁ@%rdeVlce
embodiffeNtey okl GOREMNCLLOM M b abNe ANdLBel O¥p10sive
enmbodiment’s, sa| purifying step conprises cation
excharge refer omat ogr aphy. I n anot her enbodi nent, in
conjunction with the above and belom1enbodinents, sai d
nucl eophile is selected froma secondary am ne,
hydroxy, imno, or thiol. In another enbodi nent, in
conjunction with the above and bel ow enbodi nents, said
el ectrophile is an activated ester. In another
enbodi nent , |n conjunctlon Wi th the above and below

_.J__.._A_._L_ . T 1 ey s o o o



al kynyl oxy, aryloxy, and substituted aryloxy.In
anot her enbodi ment, in copjunction with the above and
whedoemsnbodi nents, said cap further conpri SesPEr/US2006/002695
radi oactive, magnetic, colorinmetric, or fluorescent
group. In another enbodinment, in conjunction with the
above and bel ow enbodi nents, said PEG has a nom na
aver age nol ecul ar nass from about 5,000 to about
£0, 00 eshdOPg. drh@noetther enbedomenthei sy unet i 0A the
w th the above and bel ow enbodi nents, said PEG has a
noni AN EREIYGe nBINE@H ar PERECFHBM aboedgiDoo PE - the
about_ 4 ons. ahot h i IEN [ ner.
conju%%t?%ég%ﬁﬁ$§tﬁg %%g%e and§%%?€§§%n%%d?%%n?g?t%%?%
pol ypepti de or peptide is selected froma biol ogica
3ransportierasteceptor, binding or targeting |igands
that can be any noiety binding to a cell surface
conponent, including but not limted tgo vitamns (e.g.
bi ot i Fhe ¥R ht @UtRARt SEHBNERR, TEEBP2BL 159 ™Elgars (e. g.
gl ucose, N-acetyl glucosam ne), chenokines (e.qg.
RANTES, I1L-2, OPG, peptide (or non-peptide) vectors
[0042] e. g.ATat , ekMLEsipenetistignt 1VEGE doatgliyeopr ctei rgnclosing
., transferrin), Retro.i nvers epti.des. (e. | o
devictuAbRhnd b R pERirasy (Fapgine. Vecetph oYeebing, as
this GkYGOR opLimd)y hihpleds (1f phesph@lliipi.ds) The. grontainer or
myristic acid, stearic acid%é sense (or antisensgg ,
enclogiRgorfiRTiet | G eMYS tapt e e onE&PFitngunder  éxplosive
loading(! Ry !9z 'R%§X$5E'IQ' NfJulENEYAES d €tfe lethality of
nelr an ni dase , toxins, antibodies (or antibody ‘
the dfeanpoents) [(e. gad@Ddifnariget stiespertTocetrsferom4 it 1is
t ar get varjan cancer cells]), Aantjgen or ..
essen%b? op§§¥gie.gﬁeianﬁbnz%f@??Us ﬁgﬁﬁﬁblu ?%inf}reball be
ceffecPeptide hhgagds, hesnosesh(ecgn esérogenally lethal. A
progesterone, LHRH ACTH, growth hornonpe), adhesion
contapppéc GresSNe P inectehsce| EARF ardl %%%}%é%@smﬁFe&ﬁyqﬁi to
0 i ' j bA1CYUNE Ik open
come BB T v Bel ou Sebod ente s eald ant e 1 °F
end wmageht Tohprisesanrqre- or Thid afbpushingl gfégptorcag have

erivatized to have a_1,2- or .1 am. not hi

catashiBPRer GSRECR BN ERo PRy RAEIGR RS Aras CPu%E Bephgures-

for identifying a suitable compound for therapeutic or

di agnostic use w thout the conpanents thereof ,
[0043hegat PYePy affietisny the BiraIgdiicaaldet i ¢ivydef tRge ftour
categB?E%'sqe OF 1:RE PL €1 ns cosmanant ¢fethe GompauRd, mi B8e11aneous

met hod conprisi hg preparing a conpound of thepresent
injuriipeent iforpadnicerstresni ng thgucedpbyndiofrer Wiagl ogicapt these

activity of the therapeutic and/or diagnostic portion
mechagd Sffe conpound. A particul ar enbodi ment of the

present invention is a nmethod for preparing a 1,2- or

1, 3-am not hi ol -sel ective derivative of a vehicle, said
[0044fet ho8 cBAPRASYNgPERBt stEplIBYf : i) eAdi rglgly by the
direc\éehéﬁeec@a%%n%l%ts‘é eﬁé%?@sé’@f]édo% 5@{&5@ haviing alniike

l'east” one termnus activated with a ntcleophile or an
waterel ect oph1 ey andpfbpsibaeti nisad drpebymer & cofionamra blast

coval ent attachnment with a nol ecule conprising a 1, 2-

or 1,3-amnothiol selective noiety, or a protected

formthereof, defined by general Formula | : Fornula I

to forma vehicle derivative conprising a 1,2- or

1,3-am nothiol -selective termnus, or a protected form

t hereof, wherein Ais i) 2-carbons, either sp - or sp

hybri di zed (substituted or unsubstituted), and wherein

both carbons are either cyclic or acyclic, connecting

bot h carboxyls of the electrophile, or ii) 3-atons

sel ected from carbon (substituted or unsubstituted,

part of a ring or acyclic), nitrogen (substituted or

unsubstituted, part of a ring or acyclic) or oxygen

(part of a ring or acyclic). Another enbodi nent of the

oy o "



Rl = H, alkyl, ethynyl; R2 = alkyl, R3 =H, alkyl,
pol ynmer, bioactive speci_e;3 A = two or three carbon
W@r@iws13® = 2 or 3 atons; and Y are two gr oupGI/US2006/002695
capable of form ng a covalet attachnment, i.e., X =
el ectophile and Y = nucl eophile The reaction
genetically illustrated above (REACTION SCHEME 1) is
particul arly advant ageous when the vehicle is a
injuryuhihoat entwaedi £f eecoapai st Ayl hedit sprecastévasedh as the
vehi cl e segnents naking up a nultivalent vehicle. In
lungs g eI TastRd It reimbost Hrat netpresent invention
efficiently produce high yields and relatively pure
conj ugates functionalized at practically each .
[0045Rppr opr satehgarngt blasedinghbiryl é ssegmsed (as definmedblects
her ej n) of %he pol ymer. In one enbodi nent, nmultiple
that %55%%% AeyPpe conjugated to a single branched vehicle.
In a non-limting exanple, the invention provides
bi oconpati bl e, watersol uble polynmers with nmultip|e
[0046br ancheseebhptigaPedsito PEptitel antadGRItSES. 9§x§§%ﬁ?ﬁpergy
explobfofigat ur eg, and tﬁf JCigH e?.ﬁé@l@g/' Sbeph W thnkhe people fly
rnvention, vario agents y be efficiently
througbnfhgated swodasmtatkevatedrvehietesvi a an appropriate
reactive group of the agent. Such agents include, but
are not limted to, biologically active or diagnhostic
[0047R0eNt i s8] 2AREHEE ahosh Medtadd t heiunesd | encoipass all
conjunction with the above and bel ow enbodi nents, the
otheragéhi ubgSbecausadl | banl Eall@deMsound widtth £xample, the
colligggﬁrmociol PgLC 'letacg?%tﬂgneé‘l ternaticyel wiothg agekle Bnter

a retro-irnverso mor optimzed formof a

creatbiol egi catlaytctive peptidderpossessiune t hsagane éut the
siim | ar biolqgjcal activi of the.origipal _form but
reSulEbQ@e?%FﬁgaﬂghéPlgg%PQaBPixéﬁﬁﬁac%%?th%gguéﬁgﬁggs

decreased susceptibility to enzymatic attack or

met abol i ¢ enzymes. More particularly, the agent m
[0048{ ncl udee Batiare’ Aot OCPHied ted 2 tdianti bddiF orenter of the
exploggg%bgfy at.régfﬁf&?lp‘rfa%%@ GPMREL SERGN An§Uithabl & tlerd- and

or 1,3- am nothiol group nay be synthetically derived
severatynatutakl yngocuesngusicthinedt he particul ar agent.

Accordi ngly, the agent nay be an agent having or

nodi fied to have 1,2- or 1,3-group, or be conjugatable
The pk®marGOBRAEBE BEVbNgstd indurgr ake3asaffondblisel group,

such as a nodified peptide or a cysteine containing

bi oactive agent. One exenplary aspect of the present
[00493nv.eml'hgn dir}%éfdeéngEPo%% 14BKi BYerpressure on tissue.

ehi cl'e-conj ugat ed pepti de antagoni sts including,
Sincebutimot sl iemistidy toomphesvihiel ycanespited Bhipeptwater is

ant agoni sts descri bed i endi ng U. S ication, . ..
not, odilyl NOVeHERT 97536 FEPE gon ol erAg&lle,c%Ma%ﬁi Eptied
struchascrubl i shed as U.S. Patent Application Publication

No. 2005/0215470 on Sept-enber 29, 2005 (herein after

"U S. Application '236"). Another object of the

pr esel®ulimoventyi dranas: tapigy ovdaeage phar ivheeultiegd caused by

conposi tion _conpr.i.si exci pjient_ carrier nmaterj.als :

havi n§ & S&&4 d%%lgghﬁgleggﬁj&Eﬁﬁédca%%%? %%“%Hé primary

i nventjiertdi spgsed tirenei nindnatber phjischael tbentusion,

present invention is to provide nethods of treating a,

Bl nedivatesid seuse emwidist.onaner disor dafieanprrsprgated

the aqq{' 'Fllritersat 5QRL0f 43 ptﬂﬁﬁc%ﬁ%‘é&'sgal hy 8§P§%Bb¥§on, and

amount df " a conposition conprising ex0|pPen and at

| east ddmaecwahiadleet comf vgat ecuBhr pepeiodd aanbagoMEE) of Acute

the present invention or one vehicl e-conjugated Bl

pepti de antagoni st produced using the reagents and

nmet hods of the present invention. The novel vehicle

conj ugated Bl peptide antagonists of the present

i nvention and the vehicle conjugated Bl peptide

ant agoni sts produced using the reagents and nethods of

e o, g, g,



are not to be construed as |imting the subject matter
descri bed. AU docunents_of,portions of documents cited

w0 pooblss1appl i cati on, including but not |im tepCT/US2006/002695
pat ents, patent applications, articles, books, and
treati ses, are expressly incorporated by reference
herein in their entirety for any purpose. In the event
that one or nore of the incorporated docunents defines
a tergaddiatatcont reid otss ¢ hayndesné s (ARDE NI magnbien at hiesult
application, this application controls. Eﬁ{initi%%é bod
St anddf dIE 88RhAi dVES mEYI BEY uS&d $or SPEESNi TRht OCBRRF PooY
ol i ga | de synthesis, and generation and
iden?pﬁfééﬁgéﬁw of antibodi es or antibody fragnments.
«The frregoi ngpt ecémbglesmandABEbeedar egomay lod pulmonary
gener.al | erfornmed according to conventi I 0 -
vel | Qﬁﬁ§§f§%ﬁ%her89Pl£ﬁ& d@g% %%rigé %qgﬁggﬁggép Boo11
genergbs@ngdonbel gpeetlicer efiyrncassddiad fiethit &dain or
and di scussed throughout the present specification.
See eSHinabapRFdokReSULFINgHNERGPAPIELEAI FyTPAOMS must be
Labor ggpﬂgg : [ b auma .
Labor%%]gfr%r ress,eC%oz"[drd&gpvfkilegg(hl!i%%g%r%]‘gjlf\lg.gsl(ﬂ.E (?flgrfsg)).
nl esBnispecifal tefronirbiioas By empreviawuon hen underwater

nomencl atures utilized i.n connection.with, a t
Iabor%ﬁéﬁ?stﬁ%%edﬁfﬁb Eﬁ&‘;ggﬁﬁ%qyégj%F}eghaﬂg%?%éygh the
chem sb1yn a)éu_tamﬁ%l G Or gané et €0emostry ,adndpaetichnalf the
and pharmaceutical chem stry described herein are

t hoseGhet Fakhowy el Eon#dally used in the art.

Symt b es ot Pad e RS R el A yses 0 Primary

;:herri T;aata;{aunhg iule:gti asmomﬁjmrébe?otc?um?r @ptai];nmwtl&niconsists
or mu |on, deliver an at ment__of patien

this ﬁgpFVEQ??bﬁ,mfﬂ%kagg é&&?hggﬁg%fﬁ’af% %%Pﬁ%%ég%?%fum'
pl ur alie Mot 985S 8BRCI flbgakly nst ated other wiesadrhim)t hissi thout

application, the use of "or" neans "and/or" unless
st at eflebEpEr gl 2FEPt RAPNDEED HEASEof A3 i nja small

“inclyding” | Lh8s Qther f0rnm, SUSh @8 s1location ma
"inclﬁ gg"lgn§§#¥ﬁc+%ded",qﬁs not Iiﬁﬁt[ng. Nat ur al Y
am noocaciud weshduesyanégldi-svasggdeknlohtersways: ful

nane of the am no acid, standard three-|letter code, or

st andar d single-lettfr code.in accordance with the
The seRgpHasKofAUPEFORE RIAFL &IVEYY3FFL Met S = Ser C =

C&ys HHs N=Asn T Thr DAsp | =1le PPro V = Val E
F QuKi5 h¥s Q3 W=,Trp EiRhed = dete & s Argcikin
= Tvrlﬁﬂugg¥?aincgﬁggginengg, on 0F+nnre g

unconyedt ivédaklam no acids may be incorporated into a

pol ypepti de. The term "unconventional am no acjd"
fefergﬁ?éeaﬁﬁ99ﬂ4ﬁf¥w?8cgﬁﬁfSW§lﬁﬁeoﬁgs%?n§h%g?mé%¥y the
convepbisgpak yampro aeisds ] thke t e "moly natusBddyons.  For
occurring am no acids" refers to am no acids that are

not fewunadpils, ndthf eg1MBA- Harcadd | 9Toddift rdhgradi fo Murrah
aci ds_ar.e_a-,su u n t] 1N ' :

UnconggﬁFFS%alg%ﬁ%%gﬁgcﬁﬁg xﬂgfgle, bﬁgkgfegﬁggﬁered into
i mt edoli@anskercdoitsaney sglesg. chDnawi rihadciws)e opropelled

twenty conventional am no acids, unnatural am,ng.acids |,
such &8rglgha- PEERIFY ut &F 3R noogcid ,elw-ip%gﬁlgﬁinOWlth

aci ds g lacti¢iagi deshermserine, honocystei ne,

4- hydroxyproline, g- carboxyglutamte, e-L
LyV-trinethyllysine, e-Nacetyllysine,

<9- phosphoseri ne, JV-acetyl serine, N-fornylnethionine,
3- et hyl hi sti di ne, 5-hydroxylysine, s-Nmethylarginine,
and other simlar amno acids and imno acids (e.qg.,
4- hydroxyproline) known in the art. In the

pol ypepti de notation used herein, the |eft-hand
direction is the amino termnal direction and the
right-hand direction is the carboxy-term na

direction, in accordance with standard usage and

o -



APCI Ms at nospheric pressure chem cal ionization nmass
spectra AgNG3 silver(l)nitrate Al BN 2,

WQ200a08131% ( 2- met hyl propanenitril e) BBr3 boron PCT/US2006/002695
tribromde t-BDV5-C tert-butyldiethylsilyl chloride
CCl14 carbontetrachl ori de Cs2CO3 cesi um car bonate CHC 3
chl orof orm CH2d 2, DCM di chl or onet hane, net hyl ene
chl oride CuBr copper brom de Cul copper iodide D BAL
Jdi i sehutyalurd pm dusel | 68sbhés (e.g. hand grenades) are
1, 3-di i sopropyl carbodiimde D EA (i Pr) 2Net DI PEA, . .
Huni gPeRdsd aililso fesienhd] diff ndBEE™E¢hl BFBettanB2BER 2©

N- hydr oxysucci nj et DVF
di met aﬂ%ger Q&%ﬁ%de@%-egﬂi nmet Pﬁ%&?ﬁgyri di ne DVSO .
«di metdiydisiilfroxicde rB8$st bombers (e.g. Olympic Park in

trimethylsilyl-2-silapentane-5-sul fanate-d6. sodi
sal t ABETEH)3- eﬁﬁﬁphﬁ%ﬁ%%ﬁ%% ) a&%y?%ﬁ%%di? mi deier

Etzoéﬂéﬂﬂwﬁeﬁ%f“%bfgé¥§ £t hyhq ageptatewEBBohet @b increase
bovine serum FT M5 Tourier transform nmass spectronetry

G gmsarardanth, bIasthour) W2 €f+dr ogen HATU
0- (7-azabenzotriazol-1 -yl)-N, NN ,6N -

t et ranmet hyl ur oni exaf l.uor o- phosphate HBr hydrobrom c
The tephipiyyc Wsoc?#ggﬁi%sa%cjin 1'}o-rl(%t 1- hydr oxybenzotri azol e
hydrate HPLC hi gh pressure |iquid chromatography HRVS

Hgh g uti PN eSS shect roneidy IRA iimdIn@duals flying
i sopropyl al cohol K2CG3 pot assi um carbonate_ KiI ,
pot asshrmglodi déeli GrRiFit Hndm cBIESEKABILI CRFIET hi I ects,

hydr oxi de A eslur t hanol MW

ol ec%?%‘?r%f%ﬁ%%%%%%}? %e%%l%ﬁ% -of f N2

Ni t r ogene NaCABES espdbstioay dobof obydrédel NakCiB sodirgm or
bi car bonate NaH sodi um h g@ﬁlde OCH3 sodi um rretol’:lfm%iadcech)
NaOH So@i 886 hy/8r 6XM8e "RA2 S+ Sodi i St f at §°RBS '

N- br ogosuechAi ide NG A0 A chhonideubtidOy is very
ammoni um hydr oxi de NMP TV-net hyl pyrrolidi none P(MU) 3
tri (teclopatyd)phesphidhes PBS phoSphat e buffered saline

{Thoﬁiaéggﬂé£enﬂﬁﬁ§¥“r%eE%%%aﬁﬁirabﬂagﬂty'éﬂyyﬁiégn this
category accounted for most of the paediatric
casualties in Oklahoma City. There was a high
incidence of skull fractures (including 17 children

with open brain injuries) and long-bone injuries

including traumatic amputations.

[0050] Miscellaneous blast-related injuries (other injuries

generated by the explosion) are caused by the following:

o Toxic inhalations and exposures, radiation exposure,
burns (chemical or thermal)

. Asphyxiation in fires (including carbon monoxide
[CcO] and cyanide [CN] poisoning following incomplete
combustion), and dust inhalation, including coal and

asbestos exposure



TBTU O-benzotriazol- 1-yl-N N I\T
, 1 V-tetranet hyl uroni um tefg af | uoroborate TEA, Et3N
\anmmmhyhﬁn1ne TFA trlfluoroacetlc acid THF  PCT/US2006/002695
tetrahydrofuran As utilized in accordance with the
present disclosure, the follow ng terns, unless
ot herwi se indicated, shall be understood to have the
foll owi ng nmeani ngs: The term "active agent” i.ncludes
Wi t higrushs MeapuRgeany thenapetsllapbiédactdumaentieas  and
di agnostic agent. The term "Bl " means the bradykinin
Bl redeplcicetseeavidiRIPMHal |, A review of BK
receptors Phar mac. Ther., 56:131- 190 (1992)). Unl ess
ec not ed othermnse Bl or bradykinin Bl
M°rtalrl é’gh{ 6:%6%43%1 "t ended to nean the human bradykinin Bl
receptor (hBl). Preferably, hBl is the wild-type

JeceptditalND e prekeralny hBllels. t ajbrgdyks ncaused both
receptor described in GenBank Accessi on no.

AJ238@440114?1@0%oﬁééﬁﬁdso‘f@rr&rrﬁ%ﬂ%ﬁxeh@?b‘ﬂaﬁ%ybﬁééé iipiury)
gener | £ SEM £F Sq aps-@sestypically
deplé}é% |n .g?e fr%ﬁ:emc m Xt ures. %hls .
o nvenlomtnahsty ntjemdeldldmaa&rmi)npdw r SCEN @S IADG uregsur  1n
parti al acemc m tures and separate_enagt.i.

and dFH%%%#on@Fs CBRI&&? ot H&TW se sg ?flegte ?gﬁ&ét bus
fol | ayhmgs gedy nidy Oﬁﬁd@@phyaﬁ@rt emqu ouddei nitferies are
speci fication and clains: " means an a%ﬁy _th
groupa%%ﬁﬁﬁi%¢%gwhth1ﬁlﬁﬂﬁhoflékaﬁé Q%%@W?nﬁﬂqﬁa ve-the-
car bop, &L OB, h@azillggl%n(:h@revﬁyfﬂ:é%lé){e&' RedLiries prompt
relatlonshlp or any conbination of the three; wherein

a andab eepnmaeaﬁ|1ﬁﬁﬁﬁﬂf&2THHJaEQkaﬁxmmsl@e§@ﬁlBﬁwted

t hi t | t
i pl ¢ RS, TBmGs B (6 LRyl ARSI UIR hut Grer the

not I%g;tgg Lonshe foll owi ng: "Ca-pheteroal kyl" neans
an a pal kyl wherein any of the carbon ato §

al kyl Paeeeped| aéed yBpaol cNIGRPS aney i e s Bt ‘b‘i‘e fiddfeates
G ’\heEgg{)agkﬁ!L hnﬁkgggurgutﬂaége %Qt 1lda8t ed ezt tde 40 kpa)
foll own group” generally refers to groups
readi \ys dlpammblaedbyn@ nuob:e@yihrtlee witiehmggeandangerous

t hi,ol I h |
o oupl=arE VeI RhoWATRLCRE A £ Xl Bs P CEUGR e OF

| eavi ng groups 100l wde, (e atergwiolld nMidedidmy injury, TM
N- hydr oxysucci ni m de, N—hydroxybenzotrlazole halgﬂ

trifl apééln?éyyllﬁ%@% tReweVRE, Pr eF8FFRE ITeddicng case

groupgefq&gsl g %%toe%l'?z%r%] h mecfiﬁn?so%a@ptféﬁ:tE@rlst bombings
Prot ecting group generaaly refers to groups well

knowncbntthdiats whicddareonsed belpedsentalsefiectéd clear

reacti ve grou uch as c X am no, hy :

ner Caﬁf’ér%ﬁatgﬁg %%%weefr} o%:il d%Jlt% r}]céeunges’lf‘bge mjury and
react LgRscisdel asrduic! eaphigkl.c.o®l estr gpiiildrts initially
oxi dation, reduction and the like, Preferred

protednaggogﬁdu@§ Aveer iinedli ‘s et A red Ao iR ReT foration who,
appro rlate ampl n ro, oup ter
inclu butwe?rie no nteostﬁqm ?d(;Bd By a%gfih?gg%bstﬁ?ﬁ? edla
aralkwbyequb@wﬂgmm&eﬁﬂadlénm sﬁbguhm@mmmyckbahkéﬁytinal
al kyl, allyl, substituted acyl , Ikox ar bonyl ,
aralk@% §rboﬁ@ﬂur§ilylF&ﬁg%F%@OFlke anppég ARRY! wien
ar al k lhr{&&bliﬁﬁ'bl%létt @Jn%uri(itesl i e te%roti@i?rl)ﬁe,rforatlon
ort honet z trityl and benzhydryl, which can be
optionally substltuted wi t h hal ogen, aIkyI, al koxy,

hydr oxy, nitro, acylam no, acyl and the |ike, and

salts, such as phosphoni um and anmoni um sal ts.

Exanpl es of aryl groups include phenyl, naphthyl,

i ndanyl , anthracenyl, 9-(9-phenylfluorenyl),

phenant hrenyl, durenyl and the |ike. Exanples of

cycl oal kenyl al kyl or substituted cycl oal kyl enyl al kyl

radi cal s, preferably have 6-10 carbon atons, include,

but are not Iinited to, cycl ohexenyl nethyl and the

R T



nore al kyl, aryl and aral kyl groups. Suitable silyl
protecting groups include,-but are not limted to,
wao pioestsyd sil yl triethyIS|TyI, triisopropyl siPgr/PS2006/002695
tertbutyl dimethylsilyl, dinethylphenylsilyl,
1, 2- bi s(di met hyl silyl)benzene,
I, 2-bis(dinmethylsilyl)ethane and di phenyl net hyl silyl.
Silylation of an am no groups provide nono- or
Blast GimjSiryy mMaHarBogdpups. Silylation of am noal coho
conpounds can lead to a NN Otrisilyl derivative.
Renmoval of the silyl function froma s

i1yl _ether
[00517f unctlihen ¢35¢ eadi IBETacRIWPFF sHéd 56§{gt)ré%ﬁyrrr'éﬂ? Wi valence
forexamle, a,me Xi §€1 01 FFOMLMIJHGI{dRd. Ten
deton%ﬁ§§geﬁw%lgﬁthgr %éhgg%ﬂ%gretelreaction step or in situ
poundéﬂ?ﬂ{meiIiﬁﬁﬁdt&smbmhd?henattthErQHOQpl9ﬁmﬁﬂé?@@ Joules
silylating agents are, for exanple, trinet | C o
(MI) ghl BRPESY - t SPE-SbutYI 2 dPHECHYIS YA i h e %_O Hissipate
in a Phenyl digethybshkyl oehl gri gecosl phesurharetdndsisi Indceptacle
chloride or their conbination products with in dazole
manufartDMES Methbusthek €iNeist i bh 6Rkan w&d &Hd FRRoPapst PY
of. silyl protecting ; own. i 0,1 hess h
the dgfPring lPﬁ fﬁg %PE.:%%?%gggg% 'g?%%gﬁgiio% of these ?ws
that @Fsengerdvasbi vesef sobaetobiaspondi pglameneoagitd§or a tiny
amino acid am des or am no acjd esters e al so [
POrti®hodh T0a HodeMSkia T T g he&g?t Loy g cojghE%\rﬁn/%sternyergy
will ieﬁ‘&lhggi N ap-AAsAGLELaM Noraedl eskersiddesimaBoal cehokk or
chem stry. Protecting groups are renmgved under
vented ondt t tloheugihi the wwbEnnendaf f ©8t A& 1ENENS MPForqGd: °f
of ,the nol.ecul ods: are lhKnown cipiatthee th
the CQPFaéﬁgri&%E%dérgggg§§ygF%Fis?%?ihfﬁﬁ%ﬁénolyng and -~
pressthe bhkeitﬁeareﬁaered%mﬁﬁhoﬁh®@MFWH$s renovelgiof t® spread
protecting group, such as renoval, 0
Outwab@%z?PB??éﬁ?%%ﬁylO&r&ﬂ?%ﬁf%ﬂ&ﬂ%@%%oFsgigrSPPFiﬂﬁﬂfnd the
recepPatl @di UM 0N Gar bpdyd Nya1suideabl &f sabvent £syst emesudhrface
as an al cohol, acetic acid, and the |ike or m xtures

and itherddf esAautdxyicesdbhyhs proféebilty JrEUpRGT I5gl blast
removed_utili zi ap,iporgani c,,qry opgani € +agidousdCicharge

waver as"Hd %%m%#?%lﬁg}ogg%gtic aé%a,(%n g suitablgogolvent 7

detonsSystienh sieh as di oxane or nethyl ene chloride. The
resulting amno salt can readily be neutralized to

ield the free am ne. Carboxy protectin roup, such

[005253 mef Ryl @ ARA9S bRhzyRIIfert™ bty Poﬂgﬂgt %glfypﬁ%%ﬁtrﬁ ot
the ﬁfﬁylwiqu bhe Likei 5eBNebert empyedoyndpiehydial yaéseloped.
and hydrogenol ysi's conditions well known to those _
Scaliskil led i hhehe tant . pousHouldhay@enot edvehat enpolipasowing
. of .the invention may contain .groyns. that exl Stnd Ny
estima &PBﬁePEcpfgﬁﬁgfeguéﬁmg§§9§€1Héﬁgﬁgdagvn |8:éﬁ¢d%ne e
body:and guani di ne groups, heteroatom substituted

heteroaryl groups (Y = O S _NR) : ;
ar e (iD4#sG3tafER Bt he fol | cvﬁnﬁ’éfyeigﬁﬂqusi:i‘g“ﬁﬁ t hough
one [fOpNE4ss naned, descri bed,sedesplaysd and/ or cl ai ned
her ei-pr—all—the—tatt-ofrere o e e iy gopRd to be

i nhelrenffS” i ncluded in_such Egne dpqrﬁ#ptinn, di splay
and/|or8 ékai m Prodrugs of tH&EshpEgRts P8 hi s

I nvertg eg@re at so contenpl giad Hykdbhhs cupention. A

pr od At i ve commonnd +that o

modi 4 2d°Eheni cal |y t hr ough | B9 V6 DhySE o BdEcal
actilosg fsetch as hydrol ysi s, |Memaboieilgnssfrd the |i ke,

I nt o—a—eerpound—of—thrs—nventTom foftow g

adm nistration of the prodrug to a patient. The
suitability and techni ques involved in maki ng and
usi ng prodrugs are well known by those skilled in the
art. For a general discussion of prodrugs involving
esters see Svensson and Tunek Drug Metaboli sm Revi ews
165 (1988) and Bundgaard Design of Prodrugs, El sevier
(1985). Exanples of a masked carboxyl ate ani on include

o s




detecting the presence or absence of a particular
agent, neasuring the quantjty of a particular agent,
w@nabos1319agi ng a particular agent, in vivo orPCHUS2006/002695
vitro. The term "isol ated pol ynucl eoti de" as used
herein shall mean a polynucl eoti de of genom c, CcDNA,
or synthetic origin or sone conbination thereof, which
by virtue of its origin the "isolated pol ynucl eoti de"
100537(1) s nMoAss06é ahedewi thha | tines@ pagticen efrea for free
pol ynucl eotide in which_the "|sqlatedépol n.ucleotlde"l b
field herfigpienicadatikast {2) The PPSRERLLGTY Bt yitfebt ae’ Pe
L ognieahich it |4 Ritd-d ol dal t4 e 143) rdeeschobns as
Slgnlf&E@&Fanlﬁgf%%gegg part of a Iargerc%gﬁuence: The term
found "ipolwErdaseans anchkemiloaliogonpeunt conei st e of The data
. repeati ng non-peptide structural units., | 0 £
given éﬁboﬁ?%E%FQESfagﬁgep Eg%n?e?%VSEFFQ%?%9h§ﬂ§% ?%I%uﬁgﬁr °
diffed28d WL eless Al pobyrer csuebras BPkGlastlve Engineering”
met hoxypol yet hyl ene gl ycol (nmPEG . The terns
and friopolyrrudreeti gaowandelsy ghhrdnest ifFem ¢ used
i nt erchangeably, and as referred to herein nmean a
ol ic formof nycl.eotides of at |east 10 bases in
Journ4ie .lﬁﬁw%ﬁﬁ%%ﬁr¥%? %ﬁﬁ nents, the bases may conprise
(ht tp 9t/dLastranedf/ yddenlcl 20t 1 tlesy s Meme/fbdroddi®eot | des,
and a nodified formof either type of nucleotide. The
termincludes single and double stranded forns of DNA
(005a7Tne tarmanatdr aldan ogcuhr iche Mt £othdesis itwbldeshat 1if
deoxyri bonucl eotides and ri bonucl eoti des. ,
the mbedwytibonwd eoté dédaistcl trlenobutcdre 4iedi nited e rtant
adenosi ne, guapine, _cytas Hhyiedi-Rgr 1y i trash
part ?fbg?%cgg%? egr?ﬁc ﬁdég%bﬁgtgggqﬁot Eanted o}n °
recep@ENOShAe, nSy tinsemenatdyad dé fitectandely aci | . The term
“modi fi ednucl eoti des” includes, but is not limted to,
nucl eotides with nodified or substituted sugar groups
[0055f”d tié&?eié k%-remﬁaﬁff miHRee yoeclaehidiel | bnkagestients that
ncludes, but is not |limted to, polynucleotide , .
trash| irdcagescdigch asdphesbherthi Gatce, IpROSPABY oblt t RNGat &t 1S
, phosphor osel enaa S oqj.s ten- - b
instrizghl ﬁoF8aﬁqQ§¥#%%f€?8pﬁ%ghogghﬁ%agate,njury grven above
with Phespbpreanddahen.and the |ike. See, e.g., LaPlanche
et al. Nucl Acids Res. 14:9081 (1986); Stec et al. J.
Am Chem Soc. 106:6077 (1984); Stein et al. Nucl. iqh
[0056Aci dsTRe8h 1EGIRTABE)ArZor I AIed AfY - BAfREEr ©F ug 9
I g =R 991 ) Lo 8l Bl wHAADHHC 180 d tesnaEonment
fOOtfgggrogﬁggg %né%actical Aﬁbréﬁcﬁi pp. 87-108 (F. ' ,
is cEBekdtei nanBd. pudkfipie Umefdresithpriey egsl Llox it Engflah® 1S
1991)); Stec et al. U.S _Patent . 151, :
probabiyreh SRGBey fan: EnHEar oo bug 305549 LHg88). 1n
certain enbodi nents, a pol ynucl eotide can include a
r0057habel char dst et kentnThe chmdTpHr nbivediewhen tisedhoice
W th respect to a pol ypeptide, peptide or protein
of chsitgkl sneanwhipbl gpapbrdelapasti 46 BRdSpietei RLPakSFs
,_essentially.free,_t IS, .cqntai s$ khanahout, o
againg AfﬁﬁFgFe¥56F§ nggg%ﬁgnagbg%% ?%%?bgndrnoremg ¥ O. _
managiagfier abl Bcehess oshaneatopicc@0% akgudkirilyarppampohentishin
wi th which that nolecule of interest is natura

[
a fevafssdi afedneMELRGES PR pdifi NG HTH pERtITdes reduced

ti . feei i IHe 1w iaddt Fe raial 1The
the“'ﬁgghﬁgﬁﬁﬁfﬁggég{3§?bﬁﬁ¥iﬁﬁﬁ%x§-- and "protein" each

refer to a polyner of two or nore am no acids joined
to each other by peptide bonds or nodified peptide
bonds, i.e., peptide isosteres. The ternms apply to
am no acid polynmers containing naturally occurring
am no acids as well as am no acid polyners in which
one or nore amno acid residues is a non-naturally
occurring amno acid or a chem cal anal ogue of a
naturally occurring am no acid. A pol ypepti de,

. T




| east 50% of the reaction
reference pol ypeptide

conj ugat es account for at
products. A "variant" of

WO efo6/08131D a pol ypepti de Havi ng one or nore anPEDUSNE002695

substitutions, deletions, or insertions relative to
the reference polypeptide. In certain enbodi nents,
variant of a reference pol ypeptide has an altered
post-translational nodification site (i.e a

a

increa8k¥Cogylatican osiing) con’ icertsaithee Tﬁﬂ@iilmﬁi'l,&n betducang

the chpsgpéitziede are specific binding agents.

For s:.efa'p

reference pol ypeptide and a variant of a reference
In certain
both a reference polypeptide and a

ref erence pol ypepti de are anti bodi es.
reference polypeptlde i ncl ude, but are

Ve el S b

%m—ﬁ_
ariants 1nclude vari ant {

e LESidues of the ref
y one or nore nan- cydg
-5 agel/ or one or

Aspet rénleRs tarife resi ¢
{Erengg ol ypept

I Q€ridE€ dQRtaEREnDY ONne (
ne residues |n—C#LL&LRA%ﬂ%¥ﬁ4ﬂ¥Héh—%ﬁﬁﬁ
hts hai®tore cystefﬂé PESFAlR Lt Ran the |

Ele-s A f&ﬁflvatlve
refers

nnnnnn HEP= |
UI y'JC'Jl.I U
nodi f é%tlons
the reference polypeptlde,

enbodi nent s,
.vari ant of
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not |
enbodj
whi ch
polyp
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the r
cyste
vari a
prote

m
5 1 n
Brence
5t el ne
lues of
DI Nor e
ei ne
nati ve
i de

e

s of
in which one or

éet”u' e—cystei
are repl acead

cdnsat r@frehsm ceppoleypept

ieﬂéci L UTTE Ul 11Ot
g anth acid resi

and/ or (2)

of one or

For tHE¥& pwpid€lytNT i nkages has been replaced with one or

ror ofe BUGHIFEN h

in which the
d,

nore non-peptidyl |inkages; and/or (3)
Nt ernminus and/or the C-termnus hag_ﬁgen_m}@_f_,,e
and/ or PAFEIWWRTIPhER silde CREH §F GUp° HEEBeen

nodi flrefis E&fd ai N exenpl [agdrep®durheat i ons 1 ncl ude,
arenot _limted to, acetylation acylation

ADP- r|j BosyFesti on, ani dat| G et bt OtHRYI%GFFSh, cov

att acilqentzgfc T avi n, coval&Rlaaftachirapt of a
moi etly., covalent attachnent of a nucleotide or

nucl eptd deferdrivati ve, covrall ERTIATE deHEnt of a

or |ipig—dgrivative,COVEhEIE AARCHRDt
phosp lnositol, cross-linking cyclizatio

hot i dy

di sul ffde Besrid formation Cﬂ%ﬂﬁt%?1ét?%n f or mat { on of
coval eross—Hhks—fFornationof —Tystime,—forhati on

fornyl ati on, ganmacar boxyl ati on,

anchor formation, hydroxyl ation,

nethylation, myri stoyl ati on, oxidation,
iisea:pfeoﬁﬁ&xseg, hhOSpRGEY [tat 7@, rpk=enyl 4t i on,
i zation, selenoylation sulfation, transfefq-RNA

but

al ent
enme

i pid

N,

IIl.

iodinatlon
pr ot et
race

[0058art.
threepapRbofs, e SATREIEE]

medi a eé aflitti on of ami
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enbod|

i ments, both a refer
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derivatov@e@& a referenc

art
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anti bodi es and fragnents thereof, enzyne co-factors,
steroi ds, carbohydrates, Jd pids, organic species such
w@sgoohepisie n, netal containing agents, receptorPCT/US2006/002695

agoni sts, receptor antagoni sts, binding proteins,

receptors or portions of receptors, extracellul ar

matrix proteins, cell surface nol ecul es, adhesion

mol ecul es, antigens, haptens, targeting groups, and
signifakehatiynregente. Alskr effersmciesus oinduept ovsi i hckgaeins.

all forns of the recepto enever re.than Lngl.e ..
What S0 oSBT A {1 One] SRR T EFng BahrpEas g ooo iheide
the tﬂa@%@%@#t‘éﬂgﬁm@qé nebpec bty | Por aBherbl/Vapeptrpdésn by
suc at inhibitor (see below), growth hornnngﬂ "
plastiint edéBponatianuncyl obtPen, GRASRIATE d Weddoneand blas
... Galcitoni nk | i n, _endqrphin, NO$]ast is
M1t 198O R %%§|§5R%§rbt%§i3g§6§%¥é, gﬁenntﬁﬁ%ap§ressure ‘
dramatd@entls; fagdiotber apdutine tagent sther etfdiars,ivemassal obr this

synt heti c peptides, .including oligopeptides and, .
approasdl yiseptdrdes ,b%iqlh?rﬁﬁ%sﬁcl@éf ebrigituesst%ﬁgg 2h t?‘éaaln%%telr‘?% ,

i ncl udi ng nucl eosi des, nucl eoti des, oligonucl eoti des,

pol ynucl eoti des and pl asm des. Anong these, drugs or
[0059]phar racewtiuedls deeapeeffarredn ExBRPFBa Lo ldiigsi Hralso a

. . pharmaceuti cal s i ncl ntj ul SsUch@as ¢ £
SIgnIhGRRY ditne NS a?rcoljfalpcgi ﬁrglesjtar a]lgnéljt Fagircﬁ%t ‘oxatidine = 7% °
1itte@sat at en, pamficapr azodmp l@nepeazdmein ansoptbgol e gpuld Dbe

sucral fate; gut relaxapts or ol dneti.cs such as
apprO@Wﬁm&i%%eBré?i:r 4e%) cBrgrob °(&ca P&phgf?grné) fen pound
chargéj! cycl gdie. shyQseipe Rutivl &Hesun dencarebeyatifieantly more

ci sapri de, oxybutynin, pipenzolate nethg[ brom de,
than GBOt aver i meflmeted! dprash dBreEFPdRni uMiBr-EmitRes not take
: | sopr oparmi de of , ] i MR BNy MBErREL of the
into 6§F%Fﬂ§ii&g§, U ﬁxgggggﬂcﬁg%$%§, paﬁ%igﬁ%epsin, or” .
recep@iy] @seprbepatebi ldfaryhipr epagat tods widh agdmost certainly

chenodeoxychol ic acid, ursodeoxychol.ic aci . .
CauseLCéFﬁﬁfﬁPHQlSr@ﬁ%%Hﬁﬁiﬂ,lggﬁy 9ﬁ%ﬁﬁﬁVe§Ssgéﬁcggéed +h
much %lfonﬂﬁjé Ng; +BRLAYLdORM SPdhue) NitOphAIssE dey e azosiMities

oxazosin, (D) hydral azine or prazosin; beta bl ockers
are netichaasedsim dihe cdiigriol offeatensfokhel gdéss glave on the
pr opr anol ol t.opr i1l 8 al el n truct
humanoi§’ eH%T%Ibgre%ﬁgog%gFgFggggﬁgiJ%#ghanne bl ockers e
that Sueh sasdelodbptaopy pirt rendilpe ngionehéditpianslation caused

beni di pi ne, verapam, |, am odipine or |acidipine; a
to thamhi bThdPs Vﬁ&htgégéﬁa#iéirHdi,lo??%ﬁ‘bep‘hi Yor rr?pfrbiof“?’%ng of
AlfreBeE! @9995&1' pulk€nazgphhl oenagapkopiil;. angiotensin ||

I'nhibrtors such as’| osartan potassi um potassium

channel activators, such as nicorandil; diuretics and

ntidiuretics such a d rothiazide, % pam de, th
[006Ogunet h?§89%a%ﬂ%ﬁﬁ 3§¥n%§$€%%% agioke,gin apami de, wer
pointhhiyamMigl efigat Cnapaniisel 1 ditrgs ear de eart refledyt halirdoreole to
anti angi nal s such as_i soscor bi de dlnkfra&e 1ativel
blastoxafkdErhastrenserbi el Bitfon6alt ra® i FEPRzém Te12 Y
el riityl tetranitrate, trinetazidine, |idoflazine,
mlnorp?%%?@?&%ﬁr%tol tetranitrate, glyceryl trinitrate or

di | azep; coagul ants such as conjugat ed oestrogens,

di osm n, nenapht hone, nenadi.on h gul.ase ;
[0061dt hanEyeate @5§bl%§§ﬁﬁnef?cFﬁF§ﬁ -%ggggﬁgidééorEffeCtlvely
nanaAYLENOCHE QIR aNDN0sLPl 681 BazoNEasy i Coagitladnt scontainment,

antii thronbotics or antiplatelets such as ticlopidine,
cont nedrlfear mentsne prskiHase, pefiatdi%ne, rtpa, urokinase,

vasopr essin, nicournal one, heparin, |ow nolecular

wei ght heparins, nucopol ysacchari de pol ysul phate or

di pyri danol e; antiarrhythm cs such as qui ni dine,

di sopyram de, procai nam de, |ignocaine (lidocaine),

nmexi | eti ne, arni odarone, adenosi ne propafenone; drugs

in cardiac failure and shock such as nephentern ne,

di goxi n dopami ne, dobutam ne or noradrenaline,

o o, s s

o s o,



as cycl oserine, capreomnycin, ethionam de,

prot hi onam de, rifanpicin,;isoniazide, pyrazinam de,
wethankstol ; et hanbutol , streptonycin, pyrazi nBei/ug2006/002695

anthelmntics & antiinfectives such as piperazine,

ni cl osam de, pyrantel panpate, |evam sole, diethyl

carbamazine, tetram sol e, al bendazol e, prazi quantel,

sodi um anti nony gl uconate or menbendazol e;

antileprotics such as dapsone or cl ofazim ne;

anti anaerobi cs, antiprotozoal s or antiagoebiciosuch as

(0062} i ni BHA & RetRoNICOAFGREMHM i FiF ogrgioSIon Would

be cor?tea(ig{e%w 1 VS oxXygHERSL PNes rodghydroerekiyR®em, usually
om dazol e, furazolidone; antifungals such as

a stetlucyidzrdles, &et cooraxol &ithadyaiith ter Bil@gfeproof door.

_ econazol e, hot eri ci n-.B,. nyst.at.in . QL E iD e
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mass 'PRERILAL Or ¥ngt i gl aphsy suell :as hdexaprtam hydrotbsedi dey  be
antiasthmatics such as isoprenaline,

e ffectsialddthatnl &8 Kt eFofjuabrEi iR i i3, 2 PRt i Fesertacie.
terbutal i ne sul phate, sal nmeterol, am nophylline,
t herophyl I'i ne, becl onet hasone di propi onate or .

[0063F | ut iCasonel prdpivendtiey antiblfes gités sethong containment

terfenadi ne, astem zol e, |oratadine, [ (ST
2pprog e ARG atoet S8, PURGT SRAAFAG Hy bt ooRf or i achin  the
contaly&F oxyzi Bentghbor pheniigi e, pazatsadiimedmheat egases  out
nmet hdi I'azi ne, pheniram ne nal eate, djggenhgdranin% or 411
througlet FeRtReCfsitel 6RAPTHUSY| EOP0RNtT STchT4sS System Wi
have %55%”%%”‘80%@ hocardanly @k i $opFodole _!@' etrhanetig, to be
acl ofen, chl ornezanone or chl orzoxazone; snooth
appropustie fet a@anssnguthaas oxkyphemoni um broni de,
propant hel i ne brom de, diclom ne, hyoscine buytyl
brom de, nebeverine, drotaverine, clidiniumbrom de,
(0064} SOPr@DPagE denor i garybef mi bydr echibotiide; apnroach. Blast
~ steroidal anti-inflammfory drugs such as q blast
mitigaaps ogefhmeteabd StBERR, MavEs HSde, SEPE oféndEduce plas
overp%%ggﬁfga laguﬁu[lm'leré's Ble0XjiGaMy i@iidddland are regularly
ur br prof en, ketoprofen, ketoprolac, phenyl butazone,
used dxyphedbaiagonsgie i adrethacih exkppppégineam However, even

anti neopl ast.i c_agents, such-as. nitr ar
allow&Bﬂp%ﬁﬁd§“{§?9?189&%68ﬁ8§pﬁ§ﬁ¥ﬁé,a??%?%%?%ﬁ]Hegn the case
of a lOfosfapslend mehphakan apprefdiafsardiyci ) feazi rafdimesigation
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ar abi nosi de, , arabi nosyl adenin nmer.c I vl ysi
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m t ot ane, . procar bazi ne hydrochl ori de dacti nonycin
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doxQr ubi ci n.hy hl ar.i UbLG] Ii§@ﬁy
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sulfate (VLB), vincristine sulfate, vindesine,
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ar abi nosyl, hydroxyurea; folic acid antagonists

(e.g.am nopterin, nethotrexate), antagonists of purine

and pyrimdi ne bases (e.g., nercaptopurine,
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cl of ar abi ne, codei ne polistirex, chlorpheniram ne
polistirex, Haenophil us %zpqnjugate [ meni ngococca
w@ovpgste] , col | agen, crotalidae polyval ent |PEITIOE2006/002695
Fab, Daptomycin, hyal uroni dase, CW i nmune gl obulin
'V, daunorubicin, cytarabine, doxorubicin
hydr ochl ori de, epinastine HCl, |euprolide,
rasburi case, Entricitabine, etanercept, hepatitis B
then tHUdgENs, seRQihimm) f Bedeet Uxh mab, rests aghal cost of the
clindanycin, Gem floxacin_nesylate, urofollitropin,
bin. FThiiushza UFrarugnfprgeRRcdeRrbenrgReRdat e
hydrochl oride, follitropin beta, teriparatide,
calcitonin, frovatriptan succinate, enfuvirtide,
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gl.ucagons, netformn HO, follitropin-alfa,
materlééxeﬁ@&@c@ﬁeﬂﬁqyzﬁﬂﬁgﬁﬁ*t%ﬁxﬂﬁﬁﬁ&I?a¥?a§?u3ﬁﬁnghey tend
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tifibatide, .alpha-j rferon, .tLE i vpad dB Njethal
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fragme®@a@nyrstimul ating factor, cladribine, Fosanprenavir
cal cium eszopiclone, lutropin alfa , betanethasone,
GspA | i poprotein, pegaptani b, nethyl phenidate, nethyl
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botul i numtoxin type B, human hepatitis B i mune ,
standagldsbulfion, yahderfases memmn neiHe | WESAnGOER GG Pomb
. nesirjtide, pegfilagr ' oprel vekin,. :Ei | Bnclosin
resistai ng?Fgﬁ1[ n1T%? ?%%%F%%oﬁ% , %?P%i&ﬁf?%ﬁ3§£iﬁiuﬁ noo
devic@aspartereoagsl allson oactert Midtd,ored abkieedl on buyers when

proprionate, Lasparaginase, denileukin_diftitox
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alitretinoin,d phtheria, peginterferon alfa-2a,
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ant agoni sts, repaglinide, pneunococcal 7-val ent

conj ugate, ziconotide, ciprofloxacin hydrochloride,
[0068] Ndi umis 131veapr anmbte pandetisdeeryonpednpdrbdaf ithialt, the
dornase alfa, samariuym SM1 53 | exidron 0 a
explogt el ZWRfE ¥ baliAitn aﬁacﬁPgﬁﬁhﬁntr&ﬂ%_?%&n?u?g%{zr ﬁlgjl‘cﬁl,Stry
needs 98l PESRP! &IJ1 Rea k0T | iPHavRD, abEppnREidwd, sedaudrrds that
sevel aner hydrochloride, abcixi mab, reteplase, RhO hreat
existi imuhbegbbbaki sountrigenibati dedinsr dheaefng and threa
trospi umchl ori de, Xet.i |, ohisde - 1S REREILIC For
for t5iarte GULIOIITE B ROLa L HO Rab || R e e
ExploBeg¥i sepanhg prantintird@iacét aye DrP& iheiczurall! J Pettit of
osel tam vir phosphate, erlotinib (OSI Phar euty cal.s,
the URncPo iR CERGARBLRLC. BEXETQERET LRl nerne. detdids of
t] meyhe gl ebdbicR, ddwr gkr opiuh@l 68, the Home Office
how 1?ﬂy?%g¥ggu%%n (Tg)? tenectepl ase, flu, diphtheria,
websitet ahushanfiodtelliinbatip&rt ussi s anti gens, diphtheria,
tetanus toxoids and acellular pertussis antigens,
heeo: SiRebanebt i espsss ety BB B dcations i)
tenofovir disoproxil fumarate, cidofovir injection,
[00eoyerteperfid, péombveasemat nties f erandakfia-tilreaRw[ Hhggested

i mmune gl obulin, bronfenac sodium, rifaximn,
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t obranycin, broni hexine, carbocysteine or clavul anic

aci d, docosanol, paracetanol, interferon gamm-Ib,

al tepl ase, and technetium Tc-99 apcitide. The active

agents linked to vehicles in the conjugates of the

present invention have or are nodified to have a 1, 2-

or 1,3-am nothiol noiety or a group of formula I

Y .




bi ol ogically active agents are described in U S
Patent Application Ser. No. 09/621,109. Such conpounds
w0 p@bagis1but are not |imted to UC781; R32150; PEIBYSDF¢/002695
troviridine; S2720; UC38 and
2',3" -dideoxy-3" -fluoro-4-thiothymdi ne. Reactive
thi ol groups or thioam de groups can be introduced by
chem cal neans well known in the art. Chem cal
fragmefARALE LGl iTOR GaR P uSEe Weharpel ypepldfdesdrby the trash
non- peptidi c nol ecul es and includes the intrqductj.on .
receptatlehiminudlashairer @1 hatrdbF2.et aF§er %W&&p,toffag} the unit
: xample a.cystej esjidue, 4t ecnl €. > Mepcank
18 tesgfegosgagfﬁerté)yt'e Egjxpstg{ee ?y%;ﬂgel nlegi%u%%%%%egltﬂi de by g
bare henjeably madunidigacyseeiln@ipe hpofbor féddesl eviPrT0. 5510
Pol ypepti des which are nodified to contain 1k
(2509) a1 KeeSiSFu @I SE 59§ 3 o%%i‘ljg? > o?éa?/\e/ast%o %?g]sgﬁtterms
of thrkBtl B8 RAlKE prORimobakoke et adinfiotaioort ithecaldrdd .a
"mutein.” To create cysteine nuteins, a N~termnial
nonessential am no acid can be substituted wth a
1007015Vt Gl N8y JThe JUAULNL0f ady (BEMAAle | Y81 NG itstand an
cysteéine s al'so appropri ate because |ysine residues .
internane wiien fFoumdaor tthepsunmd aberef T Tpratasige | defpsated in
active confornmation. In additi oaﬁ gn_e sléi I chg insthe
three gmoddni st ahyt it or R i oh°kPBWACabbut “The" bl ndi’nig - or
bottonﬁCtT?{% $ite Rist hecpal wpeptdLde: | antiherseleet i00 ekcondary
possible nutation sites. One skilled in the art can
fragmealtsd iuse welidkndhn megonBidtant TDNARRECHff uesttorease  the
reate cystein [ . One 1 e e l @18 of the
A R e e
fragmeﬁ}ﬂa&iirbrgy gi@mdaad sicee 1di rpﬁc;i_eed kmzmkageﬁ'eélfd Exaitpl eg50g
of standard mut agenesi s, techn s_are set [
smoke lgfitkePOWREA, Oy C.Stﬁa‘[’tc@aréa%fl %g??y \%cﬁs.ueszgﬁﬁg. dhenade,
whichddB8s 492 (1985)q andkunjcelphel. Aol dJeveddet hodsat. Blast
Enzynol ., Vol. 154, . 367-382 (1987). Potenti al
pressisie¢esnior et rooe i ggaaf PR teaT-Ardtiv el @yR3 ki Rgyond three
i.ncl ud | ycaosyl at i Si and -t he erdi s 10f Hhst be
feet Eﬁpiflpe%tlfgdédgleyn ?%e;%@eex%fnlgl egfiatsﬁe %ﬁlcgg}yl do%or
conta el dycomiai tha@ di2- or 1,3-amnothiol. One skilled in
the art could attach glycosyl groups to serine or
threonine on the active agent. Alternatively, one can
CHEMI CAETEZBLOYTON St hesbEe, t amacTERTSPTCS, eBTOdi ng t he
nmutein by techniques well known in the art. DNA
synt hesi zi ng machi nes can be used and are avail able, .
[0071for exhapiealf FomlAsilvieed- Bifosgsreasngrsst eplefpye which,
CA). The nucleic acid_en i.ng e i.red tc%
upon bé)“@xpraéﬁé}e]uc%%%{l varfet E}%%#t exép$esgﬁ§%r<éys{a§rrs, SR or
rearrhf§LydiyAghakixtlend NsALiditand bhacletngl meybt gms. 34fd dreat.
creation of the desired mutein, one skilled in,the art q
Many cawsicouasaynPhe ORISR ldNd CORPEFS &Gt i TFRYCotVThe M2y 9O
one, Fgtelnfelaliveet apbhe naling porypepkbdpielven mifxdie of
* Pl ative activity of the nutein is dimnished, the o
nitrogenj ugat eodywreredcdn obet hedeutted nreant beriphr t9xaatar Fgpidity
useful . For exanple, the canjugate .can hawe i,ncreased -
and vagigbithier Paseedic &6 Oty A ke notge#h}lp%il?y, or. S
not e{nedléﬁﬁ%gh%r anGeed | e idbed bhetogiveAlvesyseem r éhat | vether
to the unconjugated nol ecul e. "Pol ypeptides" and |,
absorbproheans” Bae asedndieierh SMoRPnDeR| VENWEHeE ady ™ust
..conpoynd _t hat i ntially protei naceous in
eXhlbﬁgt ﬁﬁ‘g Oﬁo&@?eﬁlggggﬁgbepti dic group may contain sone
non- peptidic el enents. For exanple, glycosylated
pol ypeptides or synthetically nodified proteins are
included within the definition. As used herein, the
terns "effective anobunt” and "therapeutically
effective anount™ when used with reference to
bi oacti ve agent such as a peptide, vehicle-conjugated
pepti de, or PEG conjugated peptide refers to an anount
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The term "pharmacol ogi cally active" neans that a
substance so described is, determ ned to have activity
wo bab/ogi3iect s a nedi cal paranmeter or di sease SPEL/ESI0D€002695
exanple, pain). In the context of the
vehi cl e-conj ugated Bl peptides of the present
invention, this termtypically refers to a Bl-induced
or Bl-nedi ated di sease, disorders, or abnormal nedica
1. reRdict bans ranth S8y e speaid irta) [y évoantdgbnbsnmsobstances
i nflammation or pain. The terns "antagonist', ‘n th
in a “ienhiesivt opf, Wi i HRERse&'fbnPSt "CP2 L. ¢S5 BBENCR drfhethe
s i - 28l Brdddn Jonr Hharsmsohogyith
atmosP@&&&{ %%5% %éi?gbeﬁgg't cg&%%ﬁécﬁ#eﬂﬁﬁagéilocks,
the oxiyeedds, treducesosplessenso ofoim sankeonagipridef epdssteam,
with the biological ;activity t he,assocj at,ed. pr N
togethgrr | HiEPesti? gpr%?%rﬁ%ﬁ§%qa @é& idgggntgggéis?f g%ﬁﬂ' o
pulvedib@Pr €88Nte W eReONtbSad Mlefade timat cbhbdstt oviarnd the
inhibits Bl with an I1C50 of 500 nMor less in in vitr
oxygerassaydnoteBisesot iaid yPuRNa®r épraf EFFBaCEl PeptPhes where
ant agoni st. Q - e j Lon. i uhsrthatpid
more ginasefodbhe TG wrt AR 8t 00 S T ene and T
and thehidairts st iBh nedrat edrfolredts.onghesudtheasvweaticiaym coal 1s
_ flux, with an 1C50 |l ess than 10 nM.%niﬂ}\Qﬁr 2S$aYs of
immerssid BN adt AVRy OXN KBS tOpr BF R FRATRI TPefStiTde "ant agoni st
dust, Ofnd Ne.Presentakeyeptiioa wstR Bmbecslieet hdbleneds tlo each
and inhibits Bl with a Ki of |ess than 10 nM and a?
case, | €66 ofemE) adtben| @SSULS I P vPEFB1Ags y@uYistgole forms a
activity. Furthernore, said nolecule would prevent,
anel i orate or abolishe pain or inflanmation as
measured in at |east one generally accepted in vivo
ani mal  nodel of_ pain and/ or inhibit.s biagchenp.cal .
2. Efettehges 9 EFAH vo ani el Ssdel s Bt é)eng%gé in large
quanti@fé§n%kb91@>’an9%sp3éxﬂeﬂddbkp@ﬁ@ﬁkﬁé, qhersi @ bgireakkyon. It
acceptable Salts of the peptides or con ugated

. ]
is tipept irdes.dof LLheTRRkeRt i oh drdtal $638ncoRPASSed  her HFReONS
produg‘gﬁa?)%;?g%asctfg%{slt%l oegieyg%lg%yaﬁac r?@f@téalhti%h P¥kssures.

gas.

ogrcally acc |l e salts” as used herein
This aa@ildntescdemgeabl efarteignt pndedutesi md udlee amplsalses gJas

that are known or | ater discovered to.be
ConStbﬁﬁFﬁ%CeEPPcaFW?lQE&QBtabh (F%gyidUSe%ﬂ RFqhe that the

liberbifgahmert Hfata werim bhogdedc aahtlkhpidon® spedid it cause
exanpl es are: acetate; hydrohalides, such as .
an  es’pjidrichl or Fds aawRhykdt obreflaEIhs A f REENTc| ¢ 92l yields
. artrate; glyc ;- oxal _qsal ; ' gani coal
five %F&gﬁi (?Saggl s, oljll(%%: u%?ng, EEEFdn%tft ﬁl%grtde%l%{ 0, 5 % .
cannobBy®eochd@d i esacid, ehytoobvenbecacisd, e foate a¢i aghich 1t
‘ phosphori c acid, nethanesul phonic acid, ethanesulfonic
yieldgcthlisnBPRE a8i P 14EefiCVacid, oxalic acid, tartaric
acid, citric acid, lactic acid, fumaric acid, succinic
i .l e |, I ) 1C1186) o £ beszZet corCldstinguishes
3 %%gg%lg?e?ifg %%lﬁndgﬁ{%@a% and the |ike. V\heng_
the c&@IPEUNEs rafadthiern nimenmt ian rdinaky apcmedr £OR uRgRFohon by

such as a carhagxy .grqup,,  t.hen ' e :
the opRErmERSRT o5 1Yy UESEpt Hbl & Eat i ]tng%ir%“ 575t ha® reaction
occur%atr bpxy: gL oUP aie wethekingwhyt o didpeseicaki | bedebn thdl be
ar

and | ncl ude al kal i ne, al kaline earth, ammonium .
dissigaateer nany Emromieghi@at i RS dtPihe "iLilke. PEofC explosion.
. additional_e s_of "phar ol qgi y e € there
Agalnsalctogl,s'lcgeere %(n régaﬁg Egrege fgtq'real % g@éPhg?fn& %%?Qg
66:1 (1977). "Protecting group" generally refers to
groups well known in the art which are used to prevent
sel ected reactive groups, such as carboxy-, am no-,
hydr oxyl -, mercapto- and the |ike, from undergoi ng
undesired reactions, such as nucl eophilic,
el ectrophilic, oxidation, reduction and the Iike.
Preferred protecting groups are indicated herein where
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reactions, such as oxidation, through the formation of
an addition salt, such as,chydrochloride,
wao odoeesssul foni c acid, trifluoroacetic acid anelCT/ii82006/002695
i ke. Many of the am no protecting groups are al so
sui table for protecting carboxy-, hydroxyl- and
nmer capt o- groups. For exanple, arylal kyl- groups.
Al kyl groups are also suitable groups for protecting
is thdydw@adsicandofersapt o-argt otths, Sachahsont -biit yWases, but
Silyl- protectin rQups are silicon ataons tiaonally
neithegypst Lihe&ateg 6%@36‘& MEPE UK\ 1 SRSy £ d‘%loswn
aryl al kyl - groups. Suitable silyl protecting groups

include, but are not Iimted to, trimethyl-silyl, £
4. Imlt&tahylosulg/if Rteapta@@pr-op;@q §qa3qtlon must be “capable o

being }l%%tt&%yéd:pg/?th% ls' L;%/J) e%&lg&néhcy% p&?@é{ksbl‘yheat to a small
portiok ZHi sh4li ﬁlﬁ@bh)dﬁliﬂyé)eepﬂ]asﬁevandlaterlal A material in

di pheny Ineth¥I3|IyI Silylatjon of an_am no % ﬁ 4. as an
which pilei Herabndhrer FaiInd aPFhot gFBPST &9 yAGron
explos rfd ngah gahol tﬁ@"pggﬁg%lBﬁn £8Ad BO FAEIV, AT Iocfddryl when

erivative. Renoval of the silyl function froma silyl

desireet.her function is readily acconplished by treatnent

with, for exanple, a netal hydroxi de or amoni um

f1uori de reagent, either as a discrete reaction step
TYPESCUFIEKEmdsEGN31ngxﬁlbeaeésoarmnﬁhsthegahshhdlh@ﬁ@@en high

Sui tabl e sil Iatln agents are Qr exa
explogiriafet hy FEiLE P PraeS: -amﬁfiw 8‘(’rret$1%’§‘i§fwes’ which
deflai%%@ i de, phenyldinmethylsilyl chloride, diphenylnethy

chl oride or their conbination products with
inidazole or DMF. Methods for silylation of am nes and

I t ect I t
10072 posdaeq Rt (RERE art. TRethode 6 or eparation ol b

contaifeseaadl Readed valhesesi duiain ol T esppnding amdnressurize

acids, am no aci d am des or, an1n aC| %:ers are %¥§%lll

the CQ@tﬁlkﬁémnIfot?hés§r§E?FFe&FnCPH lEPF gai ¢t

rise %H%%St Y é%&é&éﬂén%@ﬂ £10r & aanQ:kﬁzm @oﬁﬁé@ﬁe@r and the
m noal'cohol ¢ hem stry. Protecting groups are renoved

contaumderwudﬂdlbmnme t Fae wiessiorizdd edest Hel kbn&Psingscape.
t|on of the | ecul S

The h?ﬂ thePaFt H4ha®i Iagglln %%%$§g§%3%%§tﬁﬁy p%%%%oly5|§lres

will agduibeihiken1dspreheeredtneshodltnveblesTREnpyrlivalence.

protecting group, such as renoval of a

benzyl oxycar bonyl group by hydrogenol ysis utilizin .
[0073bal | aBPUmreetar Bplosiensyit difte &5 V&St gﬁ?gagh into

an, al c BG4 andntbe ke ehaXtuiesed by
gases regFrgiggbu?%xgkh%Erbéhnl protecti ng groSp can be
defla@@ﬁﬁyed ut(iohuirziimgy arrapmd]gamwlb]nO@tgagp@eg@t@ngsu@q high

as HA or trlflu roacetic '
pressgyst ¥avesuéhad CH%ﬁhé?6P%ﬁé¥hf?£ﬁ% ¢ @h %%%fgélves
The oRr%‘}lélltl' RY FAMNG23Rfds Gt eadiily cbﬁnkﬂﬁstﬁjrca{ iZedat bow order

yield the free amne. Carboxy protecting group, such
detonas imet hygenerh%y bezy| thagt t 2o\ | meters per second).

t hox I k
Slnceuﬁ&n%, ?R%IE rggélqydﬁég g&ggléh ?cs’at%%%dﬁ?}agﬁgyvﬁgtonatlon

wave, k%t@réhmmy | #dmiattbe, arnd Aeper enitiated by heat
conprehen5|ve use of rotectlgalgroqg S descrllgg D der
and rrﬁ@@umawferf@é%? PetTreE M Mt T 199877 - P

me: | SRHINC eRpfhesi s, Third
blacéd %h?%&'w? t%gp%n1$bgi N. Y. Th% present i nvention
i s based upon the i dentification of a novel chenica
process that provides novel vehicle derivatives that
are exceptional 1,2- or 1,3- am nothiol selective
reagents for conjugating to unprotected targeted
agents (e.g., polypeptides, peptides, or organic
conmpounds) having or nodified to have a 1,2- or 1,3
an1noth|ol group. The extraordlnarlly speC|f|c

e

- g,



conj ugates. For exanple, the reagents and net hods of
the present invention werg used to efficiently
w@emwpngste four cysteine containing Bl pepti dePCT/US2006/002695
ant agoni sts onto a branched nultival ent PEG pol yner.
The reagents and net hods described herein efficiently
generated the desired nulti-peptide PEG conjugates in
high yields and high purity. Various nulti-peptide PEG
[0074]iogjDeﬂlggrdemaﬁstaﬂeﬁ ShemésgédﬁmﬂﬁmHQ%iqﬂﬂﬁ Kpuening)
pm _in sone cases), dranatica onger .
of a makewiating HEFM VE%% FEG-EASEY .Woggl"gﬂc&ﬁ ng' Qrthe
reactcBCHERL2RLE desiRg s egirENsdinatvdrayi e, shgnidgeapidy can
greater exposure and prol onged efficacy in vivo when
be a Ccosparechpiocdl pepnides o] ugdtied havindgra SPR§LBSPEpL decan
per vehicle. .Vehicl e- | ed des provides the
reSUlttr%ﬂeﬁﬂbu?xpﬁgféﬁguti%ggﬁggﬁbad%ggiggPi%oaﬂ: ifpIRs
burnin?ncqgjug@teguﬁ$t@@@éidaiahtagmmﬁﬁcbnﬂuinmw bexygeful The
for the treatnent and/or prevention, of BI EEdla e%t ess
reactigdinseages, aTRAIAGONStEr '%OP@§F§Ft?ﬁCPﬁ% f5-%hut® hot
than dmted 4. IJH | ammt i o and Rt oeidhe userpistBese, heat
novel "activated vehicle derivatives of the present |
is tramventieh fnomheheettrodset thetpresdrieddhrshtigherial by
resulted i n nuner.ous I prii.si n e ctederl i
COnduC&d&ﬁhﬁﬁﬁ%é“ﬁV@%EEFEVious y$§%%%%$pg?gﬁegggo%jugatﬁgﬁa o
is usdBtipdalgitesn espen aldten tdedespect to nul ti-val ent
pol ymer conjugation strategies (see, for exanple, PCT
publicati on WO 95/06058, U. S. Patent Application
[00751°ubl if‘iﬁéli/%xus BOPBLO94R127) . | iigs t aohs1 skrdhes st @ederials
that the term nology used hereinis for the purpose of |
contaidesthibi sy ganr t ichaftar teebodiamritze ofiPy, iPratheor within
. _intended to be linti i e .af, the-present
their j fhehtFoh RFFPcﬁngrn??egu%% ﬁigye%%gggﬁgghdeﬁmg{ains.? 2
chemi&(RAYkhDER Bl recepben biiidi ngopepeitdes tepntienpinaked with
for conjugation to a vehicle for pur osgg gﬁd in EQ?riate
ambiemmnadt @5desr fBé8LIRERE Y nEl uf¥ S but®ar 6 fotfPPT P

limted tg, the gowels Bkpbi ndkpgepeptihgde and agamsised to
energ%isclgéeégﬁérgﬁﬁ as ﬁell as Blpgeptide ant agoni sts i
maintdhowthen theonatidnclardigry batanse-liRiebaalt o HmLosions

pepti de disc|losed [nh any one of ol lLawi n d £
are Cﬁt?oﬁ%cgﬁml&ﬁso[ (%é’chlcg?lﬁhi%%w?g’ hé‘”ﬁ’gb{/h | e p%?at%% v,
magnif&4Er encghép | tBagNt TRELY) AnRegakinpée alof, Bhdadykikdingd of

receptors and their antagonists. Eur..J . of Pharma.
explogign 114 0tlre goBYPY N ePatie?/ 21 , T8ECHICT - Ki ni n

Blreceptor antagonists with nulti-enzymatic resistance

properties. Can. J . Physiol. Pharmacol, 80:287-292
[0076(2002betShanbon, ~JAMsp epldked BhadyKitdiat 185t &FoHEIE °oF @

. present progress and future prospects ; d

flrlngnﬁﬂﬁﬁﬁharﬁﬁﬁald§§,92§;ﬁﬁﬁﬁ. C?lggqﬁv%Q%%awp}C?.ﬁﬁscé ©
from §k18kivelMbt abal nemeResiost amte adykidiuseAnt agonist seaction

Devel opment and Applications. Biol._ Chem, 382:37-41 Th
to inf200LE; ET Pyl capbrsi Vo U8FO7¥ab QAdT@GD charge. lhey

2005042027, and. U, S. . P toNass 99 <SQl, BdSnical
can bg 992]%,%%3,1%‘?&5, 530 Bt e O best 8035 0o
react’0648t833, o385, 889 romcAds, 048 exgnichb 5,541 @B riml  at  a

"functionalizing reagent" according to the, present .
veloCifverf G 9% EhgﬁaggﬁzéﬁﬁﬁﬁeafféP cﬁ?oﬁEFifFﬁfgfal' A
deton.\é?q'Ogll .ei@cc.grdeGmﬁgaﬁherEE_@%@Bh | gyesahi 0By Aan explosive

unctionalizing reaction” is a reaction in which a

substeeltec| &n | ghighctd ofladEedagecor i AGrRedt hdligheskafperature

invention. A functionalizing reaction can consi st of

one or nore stages. The term "vehicle" as used herein

refers to a nol ecul e that sl ows degradation, increases

hal f-1ife, reduces toxicity, reduces inmunogenicity,

and/ or increases biological activity of an active

agent. Vehicles useful in the context of the present

invention are known in the art and include, but are

L, e a — o,



(2000)), calcium al ginate, such as purified high
guluronic acid alginatgsnggcker, T. A et al.
w@2006/08131Al gi nate Cel, 54 Bl OVED. MATER RESI/US106/002695

(2001)), protein polyners (e.g., Buchko, C J . et
al ., Surface Characterization of Porous, Bioconpatible
Protein Polynmer Thin Filnms, 22 Bl OVATERI ALS 1289
(2001); cf. Raudino, A et al., Binding of Lipid

and prY&SGird e§radients 23k Jgen€fhteHD.in NEERFAGE/SCEro6s, so

2000) ), “pol yvi nyl rolidone,, . . _
that 'pryr‘r)Q%lﬁyLEQﬁﬁy| é}éécg%]{.?él(ﬂ is initiated instantaneously.

ol yhyd PLApYL eneg! I, R engrd Yool s, 200 to
R R A A S &
9,000 BPkyohydr 0BYptopyDenedXEUés. strai ght-chain and
branched- chai n pol ypropyl enegl ycol s,
pol yet hyl enegl ycol and pol ypropyl enegl ycol and the
100771 TONORBLRAY loRidier Bxp 1®SD6ET ¥ eidier sxpioBavasbutnd capable
et hers,” nono-"-butyl -ethers and nonoo| eyl ethgis : q
of detbhetéol, aest @re ofSgsoliyaltidd gy yeBl N ER car BoXyIY ¢
. _.__acids ang, dehydrat.i e | O oduct.ss it #de high-
mlnlngpoﬁgéiky?%%§§|$€§%sq£n?§92n?§§§1aﬂ%gﬁt%gr polyalk_yleneg
pressu@i\éi Qﬁ@\(ﬁb‘br‘@éwm landpdme (pim?ﬁp?ﬁr Oﬁf dénef)%t%tﬂ(%ﬂrhywave
al coho pol yvi n acetate), the_caopo r,r y
that pREeat dA-SH nwg& |f?é681| Yyt ny Oélffaéggf.lagér)%,\w b, 000
meterspoélé(ﬁv's@éo'ﬁ%f hyl pxezeht deng)t iatethaiad,y (theyl awet hgbmpounds
et'her), polygacryllc acid)s, roly(nmethacrylic, acid)s,
that a0 yhydidagechyy nebkrakr yat 862 tporid a@layﬁarﬁb% gzié——sance
pol y( et hacr Lde) i . xamples include
(the 6%?%%@%}?@-d¥%§gkglé%%yl%ﬂncﬁﬁ?%ﬁﬁ%&gkﬂsghrogylacrylam
primadydepxppoky (Y- asetianiagoact v ogivdey iandtipat y(Jy- detonate
acet am donet hacryl aniide, and other iV-su ptute :
with %ﬁ%ﬁ%&u?ﬁ&ﬂy%ﬁst%%ﬁa%?%%%qa%%G?Fgfgsﬁﬁ grggéhug%egynamlte
(trini 'ﬂm&f&,eml‘ﬁ?? biagpnpatigelie emas erdtaondMehonged(fasom  a
vehicle, the useful properties of PEG generally
detonztonf eru@dd 39 a He aiperde®Bgent i ncl ude i nproved
solubility, increased circulation lifetinme in
bl oodstream resistance to proteases and nucl eases,
[0078] €SS EXPRLOSIEN| SENFITEVEITY ThE&xrdogd viesl evid aFlagpghted by
of PEG makes it _ very .easy to _separate.the fina T
their caANBHRLES YT oPdR% e§§5u%%%nﬁﬁﬁ gd(ﬁép??%%égngootnéflate
the réﬁgkhbﬁ'.z@ﬂi@%hétﬁ- cBEG®NaHgahesgar €ridrusa seabke, an
en stored under controlled conditions and conv qgent
impact prau§eirhidiagaoseilechsigpd. WFAhe T Ofe P&l yefhéetonation
backbone of .PEG s r Lve chemi-cal idnerdi,vitdi®dns  on
of anethgfy ﬁ?@%%?iyégroﬁggkgn %Fh Sﬁgé g%flfgactive and
sensi€apibg: utilized directly to attach reactive
subst ances. These hydroxyl groups are routinely
transfornmed into_nore reactive functi nale%rou S

[0079tonj uBBERBRY pErBYSELVeThe pRFYsES ™ &LtiVAIed vehi clloctlélve to
shockderfflaéﬂi\&per;,f et yaled Mehi ebgi ref UACtenal i gedntity of
Vehicle "derivative” and "functionalized vehicle" are
energised et erchangeabl yTHey ehnc andials vseendéd 49 RSHPE tO
.. .vehicle having a reactive group at the term nus of one

initigge| ggspn ﬁéyvgﬁPiPElggﬁnent. Sinilarly, the phrases

"activated vehicle segnent” and "functionalized
[oosoieh' CheceaadRy! " @kplusedeisnt erchangeapl y dwe ei nrabafcively
re intended to nmean a vehicle segnent having a
insentéthiveal toeatosle grelstiPEG pada Wakkr &yl upiegd 2@ great
non- L nmunogeni bi aca tihl q Wiehe WS @@ v@S much
amoun@eh‘?tl el uS8f u nlprldrgsczert ?ggog‘?%%%(l%glggher al I%’/J i
conferred to the appended agent include inproved
solubility, increased circulation lifetime in
bl oodstream resistance to proteases and nucl eases,
| ess i mmunogenicity, etc. The | arge nol ecul ar wei ght
of PEG nakes it very easy to separate the fina
conj ugates from excess unconj ugated pepti de and ot her

oy s o,



In some enbodi nents of the present invention,
" PEG- conj ugat ed peptide" ogefers to a conjugate
W@ vpssing at | east one peptide having or nodPET/E8200€002695

have a N-term nal cysteine and a PEG conprising a PEG

segnent coval ently bound to the N-term nal cysteine

resi due of at |east one peptide hi other enbodi nents,

the conjugate conprises at |east one peptide and a PEG
more pBWBRI itdbng patiraegste xpiesRPE@ssegbrire Hated sigodemeht Fyon -

bound to a non-peptidyl Ihnégr i ncl udi ng, but not
They r?ﬂﬁﬂ?@datﬁiﬁaﬂégﬂgnﬁPi8XP'8 er, that is covalently

bound to a residue of at |east one peptide. In another
enbodi ment, in conjunction with the above,ang belovv:E the
[0081]enbodimpests, — t Bencohiugated HeptPdESEEMpritesey™s ©

, vehicle conprising .a j S t eptl Yol to
distangg F (FgﬁhiWaﬁcgy§1e¥§£ﬁ§%§?due g#tacg%%%igg gélected
cause themSEQriRINGG: ekbiddeand 43-46 further nodified to

have said N-term nal cysteine. In sone enbodi nents of
the invention, the vehicle may have a nom nal average
1008270 eGYl; L iRSS- rANG NG Jirgm Bbostkp 109sé@ ahoterAB0pH0Ghat

daltons, or a nom nal average nol ecul ar nass ranging a1
occurs reneabeut wadghted alpendulon, 0DOr4a® s oRSTOGE at-HonfAAFT L2

aver a nol ecul ar S rgqgi 1T, bout 5,000 to
(snapsyp G ,SOOOIgdqéi:teor%s,sanor a %rén r?(a%{gsgv'er age nol ecul ar

mass rangi ng from about 10, 000to about 60,000 Daltons,

or a nom nal average | ecul ar__nmass rangi.ng ahout
[0083110, 0dt®a% abonf"dH! bﬁg%ﬂaljt%nﬁz’(pd:resasen&;mlﬁlal {égrglr: agt;;bgEJ the

1%%” £ NRSSck andizRG 1Hiombabaitp 205 000 e abieait material

tempe%H% 00 %altons? The reactive group on an activated
occurwehicle may be any of a nunber of nvieties that can

participate in a reaction that can bind the various

conmponents of a desired conjugate together w thout
EXPLOST @GN dHARKETERT $TTES1t al consequences. Nonlimiting

exanpl es include an acid, an ester, a thiol, an am ne,

or a primary anmine, but these are merely illustrative
[0084?f t herd QVeRL | on. whapor § antdyce t heteovakepenbandlthatto a

ornms between the vehicle or vehicle segnent(sé and h
surfaaey ohet herpsegrei bad acteveedgerm (Ehecoituigat Bgtveen the

.t heret oul.d b l,a el on- ' icaldpssure =
magnl%%%?v%fegggeﬁpgfgsgggekk¥ngéﬁga% t é%g?g%%ﬁgﬁlf!have
force £aPag) t ¥ntomaip tell woef engidesrald grolps (kher, tem@sorpuch

the each end). vaiously,dthis limts thgenqugr 9feqd  to
as kg ugaPtBRSPPETFGst . CKINéENi cl e"WPER Ful tipl e

charakfasiibye groups fofe atsachperbrefand,ti pbreabieéyeknown as

agents to the sane vehicle nolecule my be preferred
the ihnessemeysbfuahkohsasTheawet hods of the present

i nvention are very conducive to the design of

conj ugati on strategies at \J r ' ise
[0085ﬂ1unbe8§e5¥’r?ﬁﬁgﬁeonal thrh%up oe%ééld%esﬁllrlézédéﬁ%i \lC/)éIakl?(g%etS the
ambiech€hbekgsukd Bartheukameesodeaentemehtt.he present

I nvention, the vehicle may be a nultival ent vehicle

nol ecul e including, but not |limted to, a linear , . .
[0086Yehi cisbomst i-vat eshaek bbrant el /i /i VI Ttk ed Ve ity 1n

havi n re_than acti v d iC n{.8; ~gaNnd; ;
the  BPYRCRED veRTELE Ragi ng mobaot hi lone Sotruat ey ch € IS
passi‘{l%hi ohe sagp@Entthidkseosne esbodi meert mwfert hef preseman free

i nvention, the vehicle may be a nultivglent RgG e is
pathsi,neihddingomid ot 3% s BeTPREar PEG At PYRTRE"

at. hot Fde 4 d¢ BEGnEf RE@e hawjdrg oPreidgian This
appro&ﬁénagce{lly{/gltdc;ecf{}{\/e%?clégéégg}:rgnts, and arbg?r@anched PE%

(bPEG having nore than one activated vehicle

segnents. In a particular enbodi nent of the present

invention, a vehicle derivativized with an amne or a

vehi cl e conprising nultiple vehicle segnents at | east

one of which is derivatized with an anmne is reacted

with a 1,2- or 1,3- fornyl ester to produce a vehicle

e



GC- M5 data were recorded using a Hew ett-Packard GC- Ms
with the foll ow ng paral 9er_s:'CoI um: J and W DB- XLB
w@ ooty col utm, 30m X 0.25nm X 0.50 mM PN BQRUERE6/002695
Method 1: Injector paraneters: Injector Tenperature =
250 C, 50:1 split ratio; Heliumflow rate = 1 nlL/ mn.
GC paraneters: Initial tenperature 80 C, FromO to 2
m nutes, hold at 80 0C, from2 to 14 mnutes ranp to
dlscon%@Qu@gy hel dhatra2@@ QG bbb anmet:esmﬂeeexqtlame@uat pise in

for 0.5 min. Mss spec transfer nperat
pressupgss 3pectYalpat ket @t s: tl'éecar&for B 564 o ﬁﬁmb%%

t age 2 t hod 2relsRjuget.or paraneters:
depend\éﬁltegtgo;ch'le'e?en%gpggcg}% g%250 0C, 50: 1 split ratio;
Heliumflow rate = 1 nL/mn. GC paraneters: Initial
t enper.at u = 140 r ] S, d ic
[0087]OC %"5 éf?%t mq'r%lu e%q#agﬁ%nt%on%ggégcw%%dogﬁ: égguSt
transif@r 1 r@e@llétr%&ed?eeq:wl i brat e éopl@sbomi n. tMass speg  the
transfer tenperature 280 C. Mass spect par neters:
characgear sftiem ng OF SFHF SARN LBl WHAHGE 2 "Met hod
3: Injector paraneters: |njector Terrperature = 250 0C
50:1 split ratio; Heliumflowrate = 1 nL/mn. GC
[0088]par ar'mnparbe | mi t Tak t perat uref = FRITIS Frives 0 fgeg  and
ra t090Cat 10 0 a
Chanqeat“?O @)@epe i B2 hEPd 3T %Ocﬁor eg’tgrnmqn)utgg(s:éggs
and id€cgauil tbr abaufs@rs 0.thendkchivass: specnbmansfier between the
tenperature = 280 0C. Mass spectra araneters: s an £ the
explogirtim 6Daree550 hrle EItarsItagel E 357658 mi P& e s®

posrclw?g € 8%9&81‘?5'#(1\:19@' Egetslgﬁr%t/ﬂﬁﬁl@r %fsl%ﬁt Rﬂh@@&lsa%tated
cFrbe Tn “Sol i'd ase Peptide Synthesis’ ¥ St ewar t
othervﬁtmib Yousg r(1cta84)s. Areheg‘ﬁ@r%](hrl a¢rien BRBSAFiVEf to the

eptide s theS| moul esig h
effecﬁ%s@ﬁf}@@ﬁggéﬁtl sheory rranua gj%tef)s)r%?l%c so g Eﬁadue £o
the qﬁgﬁfﬁ@gs wa?)%{ﬂdrdﬁ:moﬁfel‘tﬂld)yna-lﬂhfaw ttlrequency of the many

chem | um nescence detection (CLND): Salvent sgg A= e
strucupAsAPA ARtRECST, TR 0A9HEAT| h §6% Wt hdhb 1687 o
blast%ax?‘ n: Jupiter A 8 300 A, 50 X 2.0 nmmcolum, 5 mm

particle size. CLND: Antek 8060, oven tenperature 1048

C, the detector was run at high sensitivity and
[0089 At t enpaasDAStatHPL CPrePsut60 EC, Adi pdecarscay tddtiat orplace

G adi ent 098 to. 1009 |n10mnandh
relat{gobgur PBEE: o1 6h4 A, Eow id ey R g ot Tt have
definitOW VRSO %mﬂoﬁﬁ' wand ddtwas pptht twkeh @yt etheatprocess.

approxi mately bet ween CLND and waste. Preparative
Such Reweos®sBhaise CFPL@dS?stqélﬁlslt‘%aE@FI SO EST eUA Py static
’ € 0 (e tPrpressure
press%ﬁ% 8gne rraﬁﬁgﬁl?%taécgt%%r \%mh%%% thie mﬁgtgajnr'gjlc?lﬁo%s
eventAg!rbﬁmthgeE_I:LBSriafI:Q@)nmdft lqawa\ﬁeicyr@ Heddt elctan E\IISeftXEPlPSlVG

215- and 254 n |Ient series 1100 auto
cventy ot FoAn bt FROLbY | S6FORE CrhRg) Font "GIBIS | Bine of the

strucggkéenﬁfh%yslto%'alnjq #air e Q:!dMaNbH Fokeante Stramai esr (phhsi-
Acetonitrile. 2. A= 0.1%acetic acid inp
statlwat erveBt- 0 Thdssacdts ¢ 2aci APV hc RFRIFFIRN 3EORA _1r|1ternal
H4 _bi car t H ter; B =
eXplog&gpgnprr PP@IE e%ﬁ%:a f?&%;tgrg@merra Prep C
8MSPacked by Vydac/ Tli e Separations G oup, 50 mm X 300
nm ( PN PA000O- 050730), 10 mm particle size, spherical
shape. 2: 30 X 100 mm Waters Xterra Prep Cd 8 OBD, 100
A pore dianmeter, 5 mmparticle size, spherical shape,
PN 186001942. Gradient tables: 1Preparative Cation
Exchange LC. System and software: same as describe for
preparative HPLC. Solvents:1: A =1 ODMBoric acid in
5:40: 55 MeOH Acetonitrile-water; B= A+ 0.2 MKCJ.
Colums: 1: Tosoh Bi osci ence TSKCGel SP-5PWHR, PN
43382, 20 nm particl e packed



into a 50 X 250 mm gl ass col um (Hodge Bi oseparations
Ltd. P/ N = TAC50/ 250S2- SR-4) ._ Measured bed length =
waa@emsn31®: 21.5 X 150 nm TSK Gel SP-5PW PN OFGIBS2006/002695

Gradi ent tables: 1Experinental Section. Scheme 1 7 10

11 Reagents and conditions: a) BBr3, -78 0C, CHO 2;

b) TBDMSCI, DVF, DI PEA, rt; c) CH2d 2, carbonyl

di i m dazole, rt; d) CH3OHBEDCE, MW 100 C, 2 min.; e)
EXPLOREBON RHBNOMENA: reflux; f) AgNO3, H2O, /-PrOH, rt,

then TBAF, DCM g¢)Benzyl 2-bronoacetate, K2CGCB,

acetone, 0 0C, h) 2,6-Di-fert-butyl pyridine, 1,2-
[0090bi s(tFiaehhyl siibykoxyH atianRg.ed rdyethyl.sil

trifluoronet hangsul fonate, 2- p%/r%ﬂt};slt%ac{rﬁ n%%r?e%e(ﬁi Zk,)y an
explogige; T Hpened Y Ekasen j29 Khhydithashicci Dhai ddash can

PScarhadi Hii-de ( ayut. technol ogi es), _Et OAc.
canee Hydr oxy- 2- rrgt h%?lr genzgitoc glgled S(OZ%CGTobg fggﬁ nPlpSime Some
energgtycf,;hnaéekiaduiﬂgik:mbamfhaﬁgdmﬁ?fli)aﬁgg;doprop%gt%%n of its

- met hoxy.- 2- ne enzoi c aci : : .
energ%n%ﬁ)ﬁﬁ%ﬁ#%%ﬂj%g§%owﬁty.rﬁﬂ&%%%u%#%ﬁﬁmm ikeoMegnesium /
Teflon78 0Ctand tbeat edpWokhvaeats tBBN3 15 oL 0.7 |

dr opwi se via an‘aollgi tion funnel . 'Il%e gree:éﬂ%aﬁt%n JJ‘\;L/\]/aassrﬂmur}lesS
they &eiver RP¥ior SBECAHEACal 1y7810G 1 ded sobit iton tHenpss akued  as
" Was. ek - - 0C and stirred for 4 h (- 15 to
PEEIIo 00 . T Cgsdlc%eg i%%é%ajtqﬁ F/\n%es PEAVRd "SRRI F¥act i on

was stirred for 20 h at rt. The solution was cooled to

0C and guenched with ether (15 nL) and water (15 ni)
[Ooglfcautxf‘flo%e:r or cal%}n%%ﬁ" ¢oPRntlPRacEies PP igddednimasion of

fuel dropw sepecTBe biaphasid:dH4t1W,€ ct wi th
Et QAc (3 x 100 nmL). The coln‘oli nedvﬁ)?%%ﬁ%%gl a@gfis \WéFg the
SUrrounqid ot My SOme f idxrarast, veandiadencienits ateed | MAtAC Wy gen

b T e urified Si . chr omat ogr aphy
Haned T B S0 s et KBt dRChar 1690 R RR Y 1ne
burnirgf f ofd thwsd i preduompountcreAPEE M3 {J9H Zhngl51; 12 produce
quasi-—%"ﬁ_ , Calc'd. for C8H3O3: 152.15. 1H NWR (300 MHz,
ORRF RV S8 Fpm 2155 (©nE3ngd 6. 28fteq, 78oumy 2 ) a
signiff,Rht (Hsud=% 2 Konk i initi
4- (ter ?2- Butyl di net hyl si]ﬁdﬁdox?)xp.%?rsrétoﬁﬁl behZoi B heigitiate
post-Rlpst fgrgsstirred sol ution of
4- hydr oxy- 2- et hyl benzoic acid (2) (4.2 g, 27.60 mol)
in DM (20 nL) was added ~-BDVsSCl (10.2 g, 67.63 nmol)
[0092]and $triagmes thdriobs i MheDriyr ek AM2NESng 140 tHer 8@ 0By 211
d

; mmol ) s, .added dropwi se via an addition funnel an
directdons eoy t0F ¢ PEGFe50 A .2 TRECIBEEL BN WeEPquenchieehade or

the DbMdaxinM HIRO4 A 7 gd)id i | e f.inal -4. The .,

sol uti oMn was extracted vfn&?%wg]he{(%%gs ‘%’%‘?@@%ogb% ?T?’ﬁtélng'
Fragmeggghidsad retganiay |ayersederspdpsédnoven MyS@4,a very high

il t an on rated in vacuo.. The crude product
Velom&gs gﬁ?;gfoioedggg Si% cﬁarroerrat%ogfreébwl(]@bo Figxh, at long
distang@s9 frdrexamesatet one- AeObxiRiosidh 28in1e atf rd the 1.
domin titl %fco ound., APCI M5 (m_.z): 267.15 (M+tH); Cal c' d.
apsr i Si £0 268SESONPALNVRE{BD0 MHz ,CaGIcORGEGRMI ion .
FragmedtBPAbLA. 24 Sheb . S¢o? ( 6.. -

g' 6.78 (m 2 H 7. éi;)f_ﬂscgg%((ﬁ]o Ie@ﬁ)e.%tq]velsy g’egg w16t:1:1 and
requireg. (@er YB@Yy| diaes hybeilhyliory) o2- netdpdrphany | ){ightweight
; im - _1-yl)nmet hanone (4).

ballls%£%f€¥ggé?§f%%hethyIsiIonxy)-2-nethbeenzoic acid (3)

(5.8 g, 21.77 mol) was dissolved in CH2A 2 (50 nl)
[0093]and Seeoh@dr thrhghes8sbosy! dii ng (4 26.12

mmol ) for ZOwh und%? N2 at rt. Thnmeg‘z%?%%onc%sse to the
SXpLosHoR ytSEd WPe h Ra9RE1A qb0bii )theThblesganirad | ayerewasd some

washed with water (2 x 50 nL), brine (2 x 30 nL),

dried over MySO 4, filtered, and concentrated in vacuo

to afford the title conmpound (70:29:1

hexanes-acetone-NEt 3, Rf 0.14). APCl M5 (mlz): 317.15

(MrH); Calc'd. for C H24N2@BSi: 316.47. 1H NWR (300

MHz, CHLOROFORMcO d ppm 0.25 (s, 6 H 1.00 (s, 9 H)
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13C Met hyl
4-(ter/-butyl di met hyl sil ghoxy) -2-(di brononet hyl ) benzoa
W@ 200603131970 a stirred solution of 13C net hyl PCT/US2006/002695

4- (fr~butyl di met hyl si |l yl oxy) - 2- met hyl benzoate (5) (4.0

g, 14.21 mmol) in CCl4 (50 nL) was added

N- br onosuccinimde (7.6 g, 42.64 mol ) and

2,2' - Azobi si sobutyronitrile (2.3 g, 14.21 mol ). The
distank8agtioan tms deaited Tloisembtrr(83 06 Rﬂﬁ'ﬁ‘ﬂtwlhbrlﬁBhal

h. The reaction was cool ed t .rt and [te T

It isgoPgeRARtHAs re]?mv%‘dyfr%hﬂ%% ?Ptr%ygélelﬁ vé@%{é %l‘% ondary
regu peni/f ingeh e SidR ﬁum@doma@dnyabsemute

fragmeggéi‘é%ﬁﬁ Qg %gfﬁgiénesyaceto% Rf 0.78) to afford
minimumhe title conpound APCI M5 (m z): 440 2 (MHH);

Calc'd. for Cl4 13CH22(3Si: 439.22. 1H NWMR (300 MHz,

CHLOROFORMN) d ppm 0.28 (s, 6 H 1.01 (s, 9 H 3.90
[00941(d, &slddtdtaliz, Dadade 80 (dd, mreznlan 45 Hzpadveptent

7.58 (d, J=2.45 Hz 1H)8

casualfgesi apd 1@@%’&%}0{26£Hﬁ% hf&d@&% (?}Vl$ Cha
I ed sol yhiar 0, 136e Bt hyhs4-Ad eWell as unintended

in théb%toﬁrrgl nmet hyl §| yaof%y &%‘e di br ononet hyl ) benzoat e ﬁ ) .
damage( 5.1 g, mdie8Bahemi )SUI‘fﬁO}UnFlrlGH (60 nEnesl bded e EPI-Feron -

ni trat 3. 86 I ke af rt;ri)ofT@feed
Collategay tﬁ?‘ﬁ‘é ?ﬁxtr%Pelc\%égzs??ér)r)ecg unlﬂ?{ﬁ%lz J?or 20Ch. amage
from a @afidrn 1eas ehddlteried,. and the filtrate was

concentrated in vacuo. The residue was dissolved in

CH2d 2, dried over gSHA, filtered, and treated wth

100957 Mteéxfo%r{& b%h%t:ﬁmmnlsldaﬁir@rldie tRcTHRr §6n6 My elastic

22.77 mmol ). After 3 h under , the reactjion was
waves canzeatiagedrpm \aadQJbaSU’heuéﬂédéYpﬁT@@@éJtre\ﬁaslrbuWFb@d per
i 2 chromat ogra 1 to,
Seconcﬁe&in]%@rgjc%?%n 29 EE% 3%’%%& %&tll% e 0% o oF

in coﬁ@ﬁ’@@unﬂltl’ﬁp%el\/ﬁgﬁd‘dﬂd 1.8%. Zf(éﬂj-lh-&mcﬁ:alga‘odmdfwh@gk can

13CH8O4: 181.05. 1H NI\/R 300
produce 951gaifiseat. stPHEIe 3 %tﬁ‘éc%‘ajae%gg q?”%eﬁ‘d]ﬁgcpances
from 1:61@ ZEL%Q (df Jtﬁgesg_%ﬁp'@’os]i@n 7. 88olld J5BodBs Hzgarl Hbecome
enhanded 2b@bewa@/1@a<t;u)orzs oiéemhdwsylzlq ofRPPBENZ dR¥e ) deep in

13C Met hyl 2- fornyl -4-hydroxybenzoate (7) (1.55 g,
the e%@‘% “mmol ) was dissolved in acetone (20 nL) and cool ed

to 0 0OC. Benzyl 2-bronpacetate (1.9 m, 11.97 mol)
MITIGﬁﬁf’oﬁqtﬂﬁéﬁmmmslr bonate (1.4 g, 10.27 mmol) were

ded. The reaction was stirred under N2 at 0 OC for

18 h. The reaction was quenched vvlth water (5 \%& %nd £
[00961 he sBrveversatbleefbpedsin vatls. e resi ghasgggation o
partitioned bet 00,8L) e a1 40nat) it is
mass, THE™M 5‘378}“3 vvecr?eg\ggggfate az:_mght he organi cn% a§§/er vvasl
diffivasbed owi tduwead e¢5x1(>2<31§ﬁ)vaL)efﬂ@mtme (dx2OLyd ) Ther ieggrgy of
over MgSOF filtere and, .concentrated. in vacuo,
the %Ld@i)#cdducf“u\ﬁés g&?lfldelcfsdf e(£ ﬁpg%tgogra rg&eﬁ%lble
proceg oL 02, eS+acehoRe el fr@cBﬁdnt@nafff‘ﬁiﬂcomty
Re-titl e corrpoun APCI I\/IS(rriz) 330. 1(MtH); Cal c' d.
With faarascﬁwmwuatjalssze GchilyedR (B0GaNz, through Crushlng

CHLOROF d 147 77
of poe:g’uszm ?qu 58‘8 %1%% % 1(1&8 é tgg6§%a§§6§mﬁ§v 1H
732-743(m6H)798(d J=8.67 Hz, 1H) 10.68 (s,
13C- Met hyl

1 H.
[00974- ( 2- (ryenﬁ}na@@y)FlzwbxoeTlﬁ%xﬂOi Of, £v@ Hsisch- AV ben® ©F
Z0a 1 n gas, liquid droplets in
dlffeife(’% enszeysl g(xy) 2- )c?xaore%lhcdlxlyaitez lfor(%ryl benz%at e (8)p
(2.17 g, 6.6 mMmvol) was dissolved in CHdO (20 nL) and
cooled to 0 C. 2,6-di-tertbutyl pyridine (0.150 m,
0.66 mmol ), 1,2-bis(trinethylsilyloxy)ethane (2.4 m,
9.88 nmol ), and trinethylsilyl
trifiuoronethanesul fonate (0.180 m, 0.98 mmuol)was
added The react| on was stl rred at O C under N2 for

— o -



NVR (300 MHz, CHLOROFORM d) d ppm 3.89 (d, J=147.12
Hz, 3 H 4.06 (s, 4 H 4365 (s, 2 H 6.65 (s, 1 H)
wG20g0§cd) J=8.76, 2.73 Hz, 1 H) 7.34 (d, J=2.B3I/H&2004/002695
H 7.94 (d, J=8.67 Hz, 1 H). 13C Mt hyl
4- (N- (succi ni m deoxy) - 2- oxoet hoxy) - 2- (|, 3-di oxol an-2-y
| ) benzoate (11). To a solution of
2-(3- (I, 3-dioxol an-2-yl ) - 4-( 13Cmret hoxycar bonyl)
gas, ?anoiqy) ax:aﬁu:od,ac@u(tmgul(altallgl Aigmigmol PtEm) Et GARSTIY

dissipytlgnypans 20980 L INdTRURY! LA D : £uln AL Thrag

and is16cRROk9g% 1 HiZ9 BB hebhabign 50&8 Bmmlt)/\l.ra'ﬁhe
reacti on was sealed and stirred at rt for 20 h. The

solution was filtered using a medium porosity sintered

gl asg, funnel N wag AgitatediW theElMcd 2Qs the
[0098] E‘ynﬁﬁ’btbufn ngﬁﬁbgﬁﬁ%ough tohe si nt e%ed glass for 10
quant1@ynofT|ﬁﬁ>tlitc£ﬂACbﬂ/\&s Yddyt ergte ahtheanbhoreenwimhof he body is

first filtrate. The resin was_was cond ti
the prgsiued tHe Kafd'di ot T IVe#%%l{é%nbfﬁ%deF?FF?a?%sm\%@Pgement
of mogn%%%%ﬂlt r ategh Jnevaquo. gfhe 1@1@3@@Qaﬂl‘t0du@bhwaasﬁur ihi edblast

2 chromatography(120 g Si @, 70:29 q
mltlgahte)wne@rac@eb@@am@-b Rphe= m@mflll)tuf”ooaffff&% Phastivigd an

ound. .APCI M ( Cal i fouf @ n&lBieds
e ST 00D 5 e A P S el
Blast@ﬂﬁﬁamﬁ whith 3n89ufd, 13=24Fra2nkd, i8tkE) a4t@2-phgsgep flow.
(

J=l. 70 _Hz 6. 67

This rq%n@hag}@n6§llgwg3epfrg¥% %%Sd{:%suﬁaEeéStp%ou h ‘v%.%cose

7. : 8. iny His Repgentsgandveonshpdons: oﬁ) this
drag. %ﬁﬁu(cf%utrt%;ln %étu yl cl:'ajhl oro format eg b) Tol ueﬂrs1e 170 C
mecharm)srﬁenzyl bronpacetate, K2CO3, acetone; d) H2, Pd/C,

Et CAc. Met hyl 4, 4-di et hoxybut-2-ynoate (13). A

sol ution of diethoxypropyne (Al drich, 10.93 g, 85.3
[0099TMDI )shocHi etdligradiiyepl —~di ke hyév}e&tehér ofl0enupdwaEor any

cooled to -30 QC under N2, utyl I thi umy(8
materims dddedldrBpWSe Bver 55 rf Phe Feacti o% vva%g TWdstic
veloci{‘_\gUbaE%d far 6nb. pihe fydethanben e&@%tcl@rimy ated te” is
ol ution of methyl chloroformate (6.5 84.1 mmle)l ot

the dens5ﬁymmeetmmlelr¢@g41m|%ﬁ nethy| &8 hePafi FHOS\%& Hedd
, firring in.a dry.ice b anders N2.r,The terial
dlffepe%%tl St R e t 8lnr oé)rgnfjfeée%ga%%e OVEer ni ghtrl The ert
conta$@bhgs Wep‘r@m@\sed hirii | taasésn the owrdlock piadost to be
alumna (100 g of basic alumna, rinse

with 200 : .
“smeagefer FndT@Qrﬁi‘idutciU&n WRE cohtent'rat &8 %grrpl ejttzﬁoeregqtlal o
the a58£§E¥ce¥é985§EEQB tbathet € maB8r@&)s.The solids
re renoved by filtration through a pad of al um na
(rlnsed with 500 nL ether, 100y basic alumna). The
[001090] ut FoashasSumprssRIen ed cHAPIE ePYSBYLL6 aFrGy reduce the

evaporation (bath te = 35 ) ro
flashpyurq4iRtby 8&st|‘—’lr} at f ﬁlf?r a%tl gn-({}gcﬁoe gg gg%%cé%lgoc the
afterﬁhr%%@ftghéf fdéltd)riahe__dnl tﬂ:ﬁo@@@‘p@uﬁd Cikic) Nwm(Lsoca:an be

CHLORGFORM rf) d ppm. 1.24 (d, J=1 %?z h
accom@lssheds 158 qmnqhwgs 88 e‘@f%ﬂs ¢ P¥ HpterieTiLs 3m ©

c:om]ou}_%,fl5 36 p(Irflce(s'\%_l) (g%\@c Chgg?or a‘é%léé&g'dz (D?Arll\@le rapid

llberl}@tlla;yll 2f( divetceaxydetby| );m hﬁ@lmbybénzgat etb%) corppugtion
oven-clry 5 nL Coni cal t hesi zer
proces@@éd FErhy PS4/ ﬁl&rfél?ﬁ&gybéty Séplﬁnogtsg (8 gd%%‘:%d fire

(13)k

Suppx%¥g?%”hé§%§§§ﬁﬁfh I ,3-dien-2-yloxy)trinmethylsilane
(0.52 m, 2.7 nmmol) (12),
4-(3,5-di-fer-butyl -4-hydroxybenzyl) -
2,6-di -fer-butyl phenol (0.11 g, 0.27 nmol), and
toluene (4 m). The tube was seal ed and heated for at
170 OC for 20 h . The reaction was cooled to rt,
transferred to a round bottomflask, and treated with
I M tetra-n- butylannonlun1fluor|de |n THF (0 78 n1 2 7



(40 g Si 2, 85:15 hexanes-acetone, Rf= 0.35) to afford
the title conmpound. APCLMp3(niz): 255.2 (MELOH).
W@2006/081.31F or C22H2607: 402.17. 1H NVMR (300 MHzPCT/US2006/002695

CHLOROFORM M) d ppm 1.21 (t, J=6.97 Hz, 6 H 3.53-3.60
(m 2H 3.62- 3.74 (m 2 H 3.87 (s, 3H 4.73 (s, 2
H 5.24 (s, 2 H 6.22 (s, 1H) 6.86 (dd, J=8.67, 2.64
Hz, 1 H 7.35 (s, 6 H 7.83 (d, J=8.67 Hz, 1 H).

[001012- (Bﬂlmeetmmkyneuhgh;ng (—néﬂhr@xym@omﬁ)ﬁh‘éﬁo%ﬂléééﬂﬁ in

c acid stirred s Iut f l\/bt
order 4Lq 2%15%#112@ oy)12- SO HYxy 25 (8P§ &)%nfrret%yl joy one of
the fRRAZOBLELERi65 qs lpeti®Bt2d( 170N FRHOACC{dStithg was the
added pal | adium (0.052 g, 0.48 nmol). The _sol ution was
combu&telgﬁsseﬁhwht hther € ney clas B Igvabitdn/ At rdgepxplosive

r ef 3 St q&“ﬂt 0 ll,een Mas- 1
event, use %rg g%l IO% cFXech aﬁ)l e g@fﬁé\%l gﬁﬁe %la(r&%actl orfBme Y

rapidMas (ss0mspdidt It usdeo KR fefféchive Thédseldyiomatesrials
filtered through a pad of The sol vent
that pgaBtedS'H valhs tiotHdts oFﬁg?ﬂguiLFngcoWr\f@% 5. {53

than rl%angﬁoé@_@t ops- A mdfe Fy 0mdked ARCEhMSK&T Z)ccadlerating
S1 (MH). Calc'd. for Ci5HI907: 3 11.1. 1H NWR (300
flame l\zf—lzon‘f(]ﬁLO?G:O?Mc/) d ppm1.22 (t, J=6.97 Hz, 6 H)
3.51 - 3.64 (m 2 H 3.64 - 3.78 (m 2 H 3.88 (s, 3
H 4.74 (s, 2 H 6.24 (s, IH 6.90 (dd, J=8.67, 2.83
[0010Hz, IsHdcK. Bécpdpling. 64 MzshdcH) p?:c&@g(ad:es]—\gi’gfi Bz, given

1 H. Mthyl 4- sccnrrie et ho I
speed, 396?6§8F§n z’ﬁryrf )Béﬁ‘lijb %' (Jfgf % afeglt VeedX§%| .(%nShOCk
1mped&flcg £8- ngetﬂ&%lhﬁﬂr&ldmmmcﬂtbQBY'p)rQJW&}Et}&)rrg At

acetic acid (450 ng, 1.44 mmol) (18) in Et OAc 15

the lmgrédi@@d wh\yl@lr axyReet hi @6 (PuBfeeny. féOﬁﬂfﬂonpﬁf&ancer
s Caf g's%%v%%flggnagﬁt oer&émrp%ne]réﬁ gﬂelllggss are
](al he rea d

T
ction was seal and
obeyeé&t z!alﬁdedhat shbckOﬂsZﬂtr’ramsﬂletedl lwlllt(bm Migs fd larermed loss. If

usi ng a nedi um porosit ered a funnel . .The
a ShoF&si&‘%t\%&éla%t et W ¢ uﬁ%&&%‘iﬁ ?ﬁﬁy BoBia g hgts and
the ttrlérn%%hgﬁtteiaie shotered diags fitark ym Beddbed Ft @ﬁ@ V@asSsembly
filtered and conbined with the first filtrate. The

is sardstp hasshaskedegoseédfd tine using the sane
protocol. The conbined filtrates were concentrated in

cuo e crude proc p fLed
[Oowgﬁr on@%g?a phy (40 %?M%EB UJQf o BpRfFve charge is
surroﬁﬁ&éﬁe$1a56b@®e*t®@@'|,ofRfdefFls@ @)t dra af f ok thies tpttwose of

conpound. APC| mz 364. 23 H—CEt
this @ngljﬂ}mo-pr %ﬂtﬂr(lﬂ}r%\ll\/ﬁa(@@@ ( &an- Cgradn/)cc or
more pp'{‘hjeréf’ {4 53 r%dju@tl_l)H%’n .ebf'bbiza&? (I_Dl)%er"r;ﬁes'—zs@ﬂe g%n%?ated

by ar delxp]lcs.l@é szaxse:eHz ThHs 7180 qug  ve2. téw Fpneqgy) of the

he 20, 2
explofsiteebich 5T B VuTELr ShePBapli Y Lln gy ana
the dXdak DRGopiehitakigs-in the dense material surroundlng the

W (4-aza- 5- 0X0- 7- 0xa- CI(EY (2, 4-di oxacycl oper}%) é
explog3ve. G - E@@b&ma BV hebt &7d)92. 48 materials
Xy, than ( C h are
for R e i oalted [n-2.8 A ity Shorom e Te
conseaﬁ}'@dt rgat eich e melntsural nas emmie(ilawawg fr260 thlsitte of the
q), The react.on vvaJt hea % Cfor 7h. The at a
explopaREL | On VRO TR AL 0 TELANICYt ot B WP Fo MPRER
dlstafn% mate k0 fidm THe sekythoBrwase gaded ontoheel UABréases
and eluted with solvent systeml/gradient table 1 as
the pletémetal n damader epdr difiy ecReY@F S€" PhasBefiIPEE 8B tliTbnPlast
of the general experinental. A band eluting from27.4
- 28.8 mnutes was isolated, and concentrated in vacuo
to renove acetonitrile. The aqueous sol ution was
filtered through a 0.22 nmcentrifugal filter
(National Scientific, PN 66064-466) at 2560 g and the
f||trate Iyophlllzed The SO|Id was d| ssolved |n 5 mL

~ o~ ] a Y B A NN



The residue was dissolved in 10 nL D20 and | yophilized
to afford the product. Thg solid was determ ned to be
w@2@n083iXt ure of 23 and 25 by 1H NMR, 1H NVR PCDUS2006/002695

for 23. 1H NWMR (400 MHz, DEUTERI UM OXIDE) d ppm 1.78

(p, J=6.06 Hz, 2 H 3.35 (t, J-6.65 Hz, 2 H) 3.45 (t,

J=6.26 Hz, 2 H 3.50 (s, 2 H 3.70 (s, (CH2CH2O) n)

3.90 (d, J=147.12 Hz, 3 H 4.09 - 4.16 (m 4 4.71
pressu(r‘é,, hdhebebl (s, d_nH) patl (dd, the8 pgpblem 408z explAplo

31 (d,_J=2.74 7.9 3Cave
mi t oaiRTY 0T g BROTERF NP B E)%) s pp‘%n‘g%%g%gk%nq’eg%gﬁ 3
been g@o@@n(%orz Bde O} -E%tpl'e&Kllé-s[ that offer excellent blast
4-aza- 5- oxo- 7-oxa- /- ((3-faornyl -4-(

pressumc nedhokyyeaPEORPITBERz efE)Le heprarsyads Wptie of the
oxvet hyl epe 24 BEG y£a ( 439 nig:
explo % S J{@ gE @%glﬁ\ggd Ir’]I‘h:L%G i€ Sgﬂieagd ? n@nessing

D O cooled 0 0C
:ereveftklm.bi@g@ﬁﬂ:ﬁbdryesﬂf witdlies e enadouatd lon/ ni t rogen :
refill. A 85 niMsolution of DA in D20 (360 nmiL, 0.2

eq. per acetal) was added. The cooling bath was
oowﬁeﬁoveﬁq@nd ptB8cheactipnasrst i sbedeat rihd orp2dbhem  of
fter 24 h, an additional portion of DO was_added
contair860y ni) b1FRE rienct i 6ANWALNSY| PHER For B3UAILFRE or trash
eoug. sgl S | ! sslMed 1R 2nel o
cecen SRR BHRLIES VORRL WEedpasisd ssglueg Lo 2ot cor
of th&erdnidigad dndfer &Mm@n’ck& doselpaemat ¢ bnkhe FINDntalner
UFC40WD0) and | yophilized to afford the product. 1H
NVR (400 MHz, DEUTERI UM OXIDE) d ppm 1.80 (p, J=6.10
[0010%¥: 2Fi‘&u§e361£t,sﬂo@s46ut& ZhdH)ad. 4<5f 3. 51414 m104 HE a
3.70 (s, (CH2CH2O n) 3.96 (d, J=148
conta(lserzw}h-l)chf BQS(QeeQ §1@@eﬂzw1Ith3LﬁS§§JR@SP 111H) gjﬂure 1b
61 &2 1 (stide Hp-n.  The
ShoWSTeat Slbgg [Vg/-g -aza- g 0510&375 g)%g-én-(gééggr rryl|-4-(
BLASTYA@Z@PnElLhcnz(yl)e(sartbm)alr)shﬂhzenfie)theheman@)mﬁnol kibe bottom of

pol yoxyet hyl ene] net hane age 23 (8 9
the sesi )© gva I§ ssovtved f]ﬁe 1% %coo %(9 %ﬁ angé ny
shape! r eafednyi,t h B8 yid DL tiopy 2O 1&@ I’Té,ndlél Goomodbm @ah 21.

eq per acetal). After 4.5 d, the reaction, was h
Howeveypplai |q:cz1ewexmt§§o|@/wwﬁ810mﬁ£emaaﬁd piehpebiqpe A the

Centeferr%nglr %%Ibre %ﬁ agﬂ Ut i on %grﬁllgggﬁlkl&gggétlg Zgggg@@a °r

contatherpr adiicbe ]ﬂidW(dﬂﬂSMiE sSOEUTIERE UMadx DE?nd fsgrh away
1.79 (p, J=6.31 Hz, 2 H 3.36 (t, J=6.65 Hz, 2 H) 3.43
properly.55 (m 4 H) 3.70 (s, (CH2CH2O)n) 3.96 (d, J=148.68
Hz, 3 H 4.74 (s, 2 H 7.34 (dd, J=8.61, 2.74 Hz, 1 H)
42 7 15 08r(d, obr&8hdiz,14 thken alon
0010%8) %?Lgu%e I-Zl)AssﬂéglzwweSrre 'A_}}l%% n = 57 28, n 106 Reagents ¢
line am Gondfigons: 1600 nitMdli Gthe pinige- of ddtordpiteniner as
uffer.

™ BLASTWRAPTM 13
well 'IaegtrE}R?s A (2 azhP8do¥s s Bt W(Fﬁp Rls bS)-3"-(carb
can a‘(l%ly)bl §]E(IWS( D-&RELT de( C?pf )thceja_bcover as wil%j afhthe ?.nner top
p iC rot hi azol o
ot thea el s GHRIGHL L B4 U oAl e e 1155 hebvanes S 1o GuRAES, but
y 1 nethane 27y Pepid e 260 € 1.skd PPhcluding
Ea%%‘rgét gé?%{é?@%as c]hssol verclzl in 1.8 nL D20 trﬁ%at ed
circl\&'st,h Fa2s ,mMreErdIsedi whcascorbate/ 4.8 MLid in D20
and cooled to 0 OC. The solution was degassed with
three cycles of evacuat| on/ gltr%?A en. refill.. The. %at 31
[00104dj ustFsd ufde™RAfit r Ggerry TRiS PASFo 6PPI &
e the t B EEoRYShESa b rox BEaaEL ONiBI tHEEER high can
lnChe?sefgﬁlq%e 13PI1V‘ p%ptl deoconcent}%fz:\tl on was determ ned to be
114.4 mM by HPLC with Chem | um nescence nitrogen
detection (CLND) calibrated against caffeine as
described in the general experinental section. PEG
reagent 24 (400 ngy, 35.4 mmol) was dissolved in 2.5 nL
D20 and successively treated with 0.25 nL 0.50 M
sodi um ascorbate/4 8 MLid in D20 and 0. 25 m_ 0. 55

S A ~r/s R A 1" o~ - . -~ 2 " 1 ~ o~
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Tetraki s-[w (4-aza- 5- oxo- 7 oxa-7-(((3' R, 9'bS)-3"-(carb
onyl (HN- GGEGAE <J' CRP-  _
WQE@ppl))G(scpg) S(D-Tic) (Cpg) - O—|)) 2' , 3" - di hydr ot hP@wUEWPR002695
3'-alisoindol- 5 (9 bH)-one-8 yI))heptane) 5.0 kD
poI yoxyet hyl enej net hane 28. PEG reagent 28 (99.4 ny,
4.66 mmol ) was dissolved in 2 nL D20 and treated with
0.5 nL 0.50 M sodi um ascor bat e/4.8 MLid n D20 The
be prdtwasedet emithed BOABEWRAB™ To khi s Isialiutd on thes bottom
added ept de 26, (72% peptide cont.ent N/ ™2 :
Clrcun’tﬁﬁﬂe)ncp e%%?l B%a B B£?%e8 athr%(glorr]?IfAAesrrT;J‘Wera uréthh S

wrappekd atkdﬁt?@r alﬁpﬂbkh@ﬂ@é‘l@t g8 phete .omrih timméleabedthe side
45 C for 2 The sol uti on was | oaded onto col um

of tharwagluteehwiiresol vERE §9Rt @M BNEr AdPsht GP&BPénﬁragan be
def.i.n int t @@@{Rs&@hase HPLC secti on
lined V%lftkhgaqoge%er%l%( exrg%?elrsfrednft/%L A band that eluted from
10.5 -12 mnutes was collected and concentrated to 2
(001097 i nevpck (Patdhdwenperrat wleerrdd i06) . Ifheirspl utd orfor a
was | oaded onto cation, excha% colum 2, and, eLute 42
contaigigh dal-vent T8y st & H® BGredi & ituzgﬁ S 3 abTEREFRLY iGPP
rgpaiatdiven Cat b oni Fxchargei L€ sect i omnokint R&plosion,
Coveréééﬁke’f 3 experi nment a IE%and that eluted from20 - 24
the tnpntﬂueen\gage@orweht raeeausa \;Jtaculés (Batilh%}éh% =bgsage) into

di al d
rroce S Gygh SYPCH I D BISOMED BLite 2l 9 Bty MMose

explog\@enrepl aced with fresh 500 nL portions at 2-, 10- and
h . The dial ysed solution was filtered through a
O 22 mmcentrifugal filter (Natiaonal Scientific,
0010%1306411246@1) arbodemgnhnd  tHetFrFBfale FYENRE | ze&hteo top of
the c% ? qélt he ti&hgdcm@lu%dlx CLNDh e 22 A% mepiTiienr™.  Above
en eory: 23.2% This sanple was used for
this ﬁleta Imlacseruoft wialutcharacipeheat itomt Dearj pégo be filled
structura, analysis for conjugate 28: NVR Experinents.
with FHeSTWR Experinents were performed in 3 nmtube using
5 mminversedetection cryoprobe on a Bruker drx-600
[oonéﬁeCttﬁ”eal%théibe%ﬁ@édﬁhéxﬁt Assh@nnesps dbige progoncan be
em cal shifts for 28 (Figure 1) were assigned based
lowered tthe 2DeTCGISY: ( DOO MBTP P§Ie-d21Cﬁal>Grhgotf| ng)iangrep would
H HVB 0 ol Ugi n On
Sllgh%g gtla)ﬁvceescﬁr]%m et%\r%aj %JLf tagfr%ecﬁ(%t!?%ngroﬁlgel é(%lcejdtlonal
BLASTWRAFEADI® 2.t M nosst odbﬁme]ne S):Oprl giHvateey efrr,orhitie means that
hi nder ed t.erm nal ol i ne(s) ,am de
less PHASTTBAS Figurt S i HERE 3§ it Sesiignay Sxplosion.
resonances. Figure 2. 1H NMWR spectrum (D20, 298K) of
OOll?ti g ?ﬁbtﬂh'égjeﬁl%@dpﬁg’n% In@leS SHR es5ethdye an opening
usion filter and weak presaturation
16 atr ﬁshreedic}pvedni/ tlzteppqnfrabnem Photo PR afe B § tas inlet
ssignnents _for ure si ngl 5
N T e R
incoré@lﬂﬁﬁf@dl EXPLES V&Q&EEE@T 1M TI'LGATCEMEGQ\I'EAI I\ERSvAhsllln from
NCLOSI NG DEVI CES Cross Reference to Rel ated
enterApgl ie2g | 6199 [ @001 thi 8SapPtli cafi oh 19814 ofR¥ nirhE ohrash
ant I 65, f n
entergal g Hog B R e L ke o iy choars o B
encrolaehe\leyltl/ﬁmmremﬁeate@d:ebylﬁefm encecatfé@| degfowt hghe doughnut

I nvention [ 0002 he presen vention O
ring pIYSMEL 0N [0002] The present, JIMention £ehatfaab® can be
1ocat%%t”%%' )El'ﬁcéplﬂ&.trﬁ:d Hreahe WL AS TrefdiSel Dont ab NEFASTWRAP™
‘boxes, ‘encl osing devices and the i Pg as well as
a

can ug)hﬂﬂﬂnﬁk1$bﬁﬂrﬁdﬂe@ﬁidgnﬁﬁpéﬂ Fed VG dansy ety can-
expl osi on. Background of the Invention [0003] It is an
unfortunate fact that terrorists often attenpt to
i nfl uence the course of political events through the
use of violence. One infanobus nmeans of inplenenting
these violent actions is by strategically placing
bonbs mhereln they mnll ‘cause the greatest devastatlon

T T oy



mai | boxes and trash containers, are also attractive
targets for terrorists._[£905] Because nuail boxes and
W@ e@shsisent ai ners are so ubi qui tous i n densel yPCT/US2006/002695

popul ated areas, it is nearly inpossible to nonitor

all of these containers for the presence of bonbs.

Mor eover, even though expl osive detection devices are

currently available, there remains a threshold bonb
[001129i Ze TakzoVeanhkcodetact icomtied negl at bvetnt leas3d L buequipped

. bel ow whi ch an_i ncreasi.ng pr rtion of.b i1 -
with GaRHRLTclo COdR™ L g & o b B C oL NGRi L6F CLeRing.
This HEHdROXEsH apd thasheCodt-ai RE S casbd NuDtEs| §. pf 8666pE hose

Because m nes can be placed anywhere, it is nearly

over dithpossible to deternmine if a road has been mined or if
all suspected m nes have been di sabl ed. Expl osive

evi ¢es, produce. high vel oci r: .at | [
[Oonﬁot h%ﬁ}lo]rﬁtﬁgydéc\y' %ecoaéi]%gé%d%?%%%%?@r% close ?gn be
used tdeppetattofcoexplipsiren arsbcatdbes segodedatiyes according to
fragnentation. In addition, explosive devices ™
the DPERABERTWAVFETYHAD cam DePEREPALEEr MPdE Ty aﬁ?ngiggﬁﬁgéP ’
or anbl @@ tHA 18a8:Viikyghedhgcoddwidly ddséhepphyshcaladdell
roperties of the material t hrough which it
et alpyopagat e rikiesko shd8K6rAv8s7pr dddes thHelpodént PA0By the

. _highly danmagi.ng, phengnen I : k- yaves,
A R L
which hirghesr pressuigvd r aved | ngifastare t haf Iovierg presSiresntly

and the characteristics of the given

dium Once .
fleXiW%du‘é‘éd,elﬁ%l%ho@Re%v%o prjolpfé%atae%y outRErel v HH et He ©F
contafrﬁé'£pfi?f t B8 E%¥R0SHLRe roREY kRG 1R IaHRrA8E0ethn be used,

physi cal | aws. These | aws, the conservation of nass,
which mamentumng fereb Bnel gghtdesght baaiew itHe shlvek also possess

.. propagates_from nedi umt i j - ASSQC] ;

excel BiahgRa T ver BETH bl B asbif 5. - SROERa e apagarrag ="

spherically away from thesource of the explosion wll
(001147 OP TRePEBISHLENYECRY Bapiidty .o fThel ghecayi i iggpriessuneterial

generated within or close to structure_is hjghl
that dependet GIFUROTFESTRt PPLEGS oundtrg lRe ébg%éi oho form

Ref | bard i elgl OK HEK:$, JEBYy pihefition.
plast{p b EFh Loy Eeebl Lo YT Sao EDER ﬁtgltee%g%‘v\hi ch the
This Sheek iwavey dexaysf ahdusinatdme endyumsrandes ndlochrgnded

i ncrease pressure . [0Q07 rr-ent | | e as
to ber g8j SERAUSTISh rédept g)cﬂéess rleleséai%l/n ?C\oﬁ%pr%lt%ec?%’ Without
undueddal st i gxpt O8i ve, t hoeatBaipabtake asulvslgee amaterials to

pounds. However, the protection provided by these
this déémtai ners is that the blast resistant receptacle does

not cone apart under the explosive |oading froma

| arge internal detonation. However, protecting agai nst

an exfl osi ¥&Xév&fit of this magnitude is a far nore

chal I engin t nerely ensuring that the

recep?acle%F%ﬁgﬁﬁéE?%tact. [ 0008] Another terrorist

targety, i s pipgldenas whilckogalsry oil and gas. An

extrene anmount of disruption can be caused by

dest r @yi ng Meprctousf faapispel i ne. [ 0009] There are

currently no guidelines for the manufacturers of

expl 0®i on Aialqgetling containers (i.e., containers or

encl osi ng ev%geﬁfth dramatically reduce the

hazar Jous ePfe&t< % t4¢& public froman interna

explosion) , and there are no accepted standards for

testing or certification of these devices. Sunmary of

the Invention [0010] It is an object of the present

invention to overcone the aforesaid deficiencies in

the prior art.[0011] It is another object of the

present invention to provide containers equi pped with

blast-mtigating material in the tops or lids of the

containers. [0012] It is another object of the present

i nvention to provide containers for use on ships,

Y e
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[0013] It is another object of the present invention
to provide containers equpped wth blast-mtigating
wOoraioenssho | i ni ng the bottons of the contai ner.P¢D0320P6/002695

It is a further object of the present invention to

provi de containers for use on ships, trucks and

aircraft as well as for public places that contain

blast-mtigating material lining the bottons of the
[0011590Nnt airkersord@915trithablyemadratikdr Wigtecrapidiie reduces

present invention to provide containers that contain
shock BressyRas ¢gHtithg i Ht%19%l in the top or 1id and Iining

the sides and bottons of the containers . [0016] It is
[001163“ : !Aégﬁ%!éecreﬂ@le%hgfc t bigh ppesentshowentd@edidition and

rovi liners for the lids or tops of containers
thus Hlecdat-ed iipauinn emiredsias by tvigdiee the SfFetasof L -
xpl q@si ve device iin_.the contajner : .S ..a

[0011ﬁiut rnQﬂﬁ%%tngd%%%e%?%geéfﬁgﬁvéﬁt%gg %%a%%ogégebe used
with Wa%Skt Oopr a3 Bed t P pesn e iy pealaitred aflrsont damageaweris édheir

by expl osions.[0018] This is, still another object q; .
effectivenmssent PAVERERHRCIYD prvvide waFSPEG protéct STOPPINg

vehj cl e, t 0 Roe caused Hy; expdosbens. [ 0019]
fragmeégtrsr'ecteAiie%?i l|Ecée;¢l]tlc|gjrgn of the tﬂlrﬁga?% hat a system

must survive is crucial to a successful design of an

Ef{pedn v es o g i Matewlals on. Hazard Managenent

Sol utions, Ltd. conducted a review of terrori st

threat s thBeamede2}wWiotWRd trash receptacl es going

back over %he grev%OUf 30 years. The current worst

case Y hr eaf ¥Ba< e on previ ous gl obal experience are :

St eel, pi pephonbyfiltgediwhth pound 'of snokel ess

Powder 1 Eg TNT bare charge [0020] The research

underd akenn bymHMWEn Ls enbaspdosn t hat t he si ze of

device that finds its way into trash containers,

hi st ori cal Bycehasrbeenc+alatively small, since a snal

devi ce can_be easily, and_inconspj y _dr Lnto

a bin® perhapdt 8n£¥8?5dsPﬁhaaﬁa%g?E§§% or gﬁ%?ﬁ%?

appar gnt ab%hgéﬁh?iehéa%hbekb§ﬁaﬁfasaDYﬁﬁEnﬂ®nGr SPECTRA®
expl osive charge s not so easily deposited. If forned

into & sphepeybsHebbasechargeewoubdchawe azdiianey, er aofhigh-
seven i nches, and when conhi ned with timng and

power uni t PETPOYMANER/r apnetPend pé%ﬁﬁ&Qngit ul d b&rOR0
rel ativel ycgha%Fxs_ngnpﬂ@iéuJ@ma dHky RROkage dsntefa poly
trash receptacle i s an unusual act and may draw

attention. (bFpacolaege-8f 6theszeP260K82P4ReN to be a
credi bl e threat, rather,ghan harden the bin to ensure

that Pt di & H6S opraréitfider the massive expl osive

| oadi ng generat.ed.hy a large charge, the size of

t he aﬁertu%@lﬁﬁ%?ﬁg Fﬁﬂé receptacle could be

restrijctedgto RrevYent ndeposhit&f isuchs it arge ceramic and
charge.[0021] The present invention provides

bl ast - m ti gatriong ce@gktigieners in which the bl ast

mtigating nateria% is located in the |ids, sides,

and/ of t op§i6©St HdPEGnt ai ners, or in the bottom of the
containers,, of i BoLh thg topyandebot Lagkat tBSsed fiber
cont ai ners. ese containers can i1 nclude mail boxes,

trash or refaseiscontai ners, or containers for shipping
goods in aircraft, ships, trains, and/or trucks, in

order to prevent_or mnimze damage in the event of an
Edaﬁéa@%)?ﬂl’i%i%’rﬁprﬂ?é?@t@ont ai ners can be provided

W th apert S Egﬁm%9 %%mig1($§ash or mail, which
apertdres a Yoo Smal 16 admt a | arge item such as
a ten-pound charge. [0022] The blast mitigating liners
for the lids or tops and/or bottons of containers can
conbi ne a shock attenuating, blast mtigating nmateri al
such as, but not limted to, BLASTWRAP(tm), integrated
into a container made froma strong anti-ballistic,
such as, but not limted to, KEVLAR(r). The face of
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be manufactured froma frangi ble material such as, but
not limted to, a thin_fikherglass |ayer. The purpose
wo@Roobkss19i ner is to breach rapidly in contactprP@i/ub20bée02695
bl ast wave and all ows the burning detonation products
to mx wth the BLASTWRAP(tm contents. This concept
is denom nated the explosion-mtigating cassette.
[0023] This sane type of liner can be used to protect
pi peg andppihpehipes Eempodassge caused by expl osi ves.
The pi‘pe or pipeline is wapped with blast-mtigating
mat esi al , pppeprbabkycBLASTWRABR( cojpowhidéh protects the
pi pe or pipeline fromexpl osive shock.[0024] In a
si ni kar f ¥skpénhyeKexprASSt nitigating |iner can be
used to protect vehicle tj da d +
explﬁsive§3&§3&h g?ﬁﬁ%ms%éﬁéogégglcaggggi?%E%ep§$¥:ofno
or the entijkgtiedsi decof bbeaitinre bschirhedaweth apotassium
blast-mtigating material, such as BLASTWRAP(tm 0. _.
t hat , upoﬁg@@ﬁbﬁéﬁﬁﬁdl1%%?%%ﬂﬂ(ﬁﬁﬁ%@ S%@ce?ééhePBE%EFlum
nitigatin%ig%&%%i%keabsorbs t he shocks produced and
thus maintains the tire' s ability to support and
carry a vehicsl @en[t@@25bchyd contai ner assenbly of the
present invention conprises a container such as, but
not lei m t @tk ltamyineGritalseek mattegsiif It ref use cont ai ner
containers for use in aircraft, trqgks, trai ns, ships,
and Buses BomE e &3S qatihd Wt erial is |
I ncor porated it id.of. the container, or is fitted
to tﬁg to&Qﬁ 4%%@%%%?%%%5‘4H%ing manuf act ur e
t her gof . Aldwesatl vekyatt hegbhashtai t i gattngrired er igalseous
lines the bottomof the container. In %é? ano hert nd
enbodi nentPEFIUHES pFeskne S MARTUMN 2ty bFasperates, @

mtigati ng?ﬁfﬁ{i@tfascﬂloc%t@ at both the top and

bot t om of contai ner, or at both the bottom and/ or
sides of the container, with a lid lined with bl ast

M ié g@id NMThabhel i Bdrr{&026] For purposes of the
present application, "enclosing devices" refers to
devi ces whithieonprdsed 240t 6RSt hereof which is
hol |l ow, such as a pipe,_or_a [t whi ch is encl osed
by an‘oute?o¥%5%?,£%€%ha%szﬁp ??érg ccording to the
presept | ”;{Saﬁgﬁ%ctQféﬁiﬁ@%ﬂﬁagtgeyé@@ﬁscan be

pr ot ect ed asts by covering the enclosing area
wth & bl aghngttbgabshgesnterial such as n
BLASTWRAP(tm), in the case of a pipe, or by lining the
encl osi ng BrepandpbheagbpBBit@itigating materia

.[0027] One blast _mtigating material, which can be
used Pn t hEEpRUESERP Pﬁggﬂtwgﬁ?rﬁﬁﬁéh i s described in
nore detail,_in e | | 10/ 630, 897, filed
July 31, 2 ?nggﬁigéé??gkggﬁ%gggto.being i ncor por at ed
in ligds orphopsretheast @oarers and/ or the bottons of
contai ners because it is flexible and can be cut to
fit esact| phuispherneededtathisgmapepdndswhi ch bears
the trademark BLASTWRAP(tm), is, nmade of two flexgbkebrics
sheet & ar r 3nGEACERETEY &R 1THS ot HErBHRFS T neP by~ a™ @ ’
plural ity %tfnds%%ﬁQI The ,Reate By e 1welsded, stitched,
hot nelted together, or joined in any conventiona

way. Tthe sepm®trakemdlkr anged asol agaps formcel I's or
recesses in the sheets, and the cells are recesses
that are fidilldedoni RTVafoloek attenuating nmaterial,
such as perlite. The assenbly can be cut to the
desired si Z6 =R fafE Sgf st ﬁéldségé’r}émﬁﬁ%out | oss of
the shock attenuating material. More inportantly,
because the assenbly is nmade of flexible sheets, it
can be adapted to fit snugly within a container,
regardl ess of the shape of the container. [0028]
Cont ai ners protected according to the present

i nvention can be used for collection (refuse cans,

mai | boxes) , storage, transportation, and packagi ng

. o



or stopping material wll prevent synpathetic

detonati on and protect _aggi nst fast and sl ow cook off.
wahios/ospe of contai ner protection al so of f er SPET/USYDEEN2695

of protection against a range of ballistic threats.

[0029] The top of the container can be in one or two

pi eces. Either the top is integral with the container

and theblast mtigating material lines the top, or the

top of the container is in the formof alid which is

lined wth the blast nitigating rial. By.lini -
[00118} he i@n@v@&%§QQﬁ§QNeﬁg?é€@?WFaogﬁggﬁ|ﬁﬁ%%§§ﬁré}&ghtlon’
Lh A s gd | dste JYBM T ali secidpe ra@Rdor bkt debrt Mékible

the b#ﬁﬁéiéﬁﬁiﬁt e %ontainer.f[OOBO] Synpat het i c detonatloF
sheetsr essl tse mhicre onecdist opaSitRgalfit of eREPGAPREIRAL eV a2
.. .initiates the next ' chajd} Jdy K8ecahvdrate,
fusiblees&liton. S gfhéF?%g%eﬁgﬁg?Pgﬁgﬁgefhe produc?c%fyaﬁa ©
boric idHied haklbinghapressiyiceravwent abdi ngpliqivnd abpdronide. One

material within the container. This high-pressur
skilledvém Gom BELoRESOG By ke FRAFRORIG OF ‘& oDkt ts

shock wave

can §g bxﬁg%e | pact, B idePr i FRFY OrrcsaGARGdy dotagienice  in
r om detonafi ng adj acent nunitions. Using packagi ng

combinptaducedtaccbedprglitethe present invention will

prevent initiation of a single unit so that one unit

w Il not set off chain-lLike.reactio he . ot :
0on15, { S om R e, PGS PRI DR P i
materit@ UR&diHdaldomafvaeint teofb Bemainé¢t ®nisraothabination

energetic store in the event of a flash Lretsuch as a_qq
of povidesled inaxlifeieay P Thi1Fbhs of PoPhEPTRHBATION, as W
xpl 0sj ves accardiing t0 tihe presenfusimientd on gy | hithin 2
as Coi# Rt © hgéa %rﬁﬁtion or ofher energetic naterial _
milliddq@mdseaghienghas auteoi §hiceben 1t empediatadt e PY[ COB2EXBLAR-OR
cook- of f refﬁgs toH;he initiation of a unit of
and PLAMATHI T iRSF oro 6t Her iidrgetic material in the event of

a slower but nore sustained thermal event. The
[00126]”SU'@<§1M&JW erpak19fet he ps esedeniserent imatésial so ahan
good thermal insulator. So packaging nunitions or _, :
converdtieraBier getd clater i RET hEEdr di AG t BOVAE BPesBfF L1te 1S
cinventjon wll pre e L0 er one example
perll%%ng%JEi aﬁatbgre%algﬁ%hré$e%§mghaﬁ ;%%%gni tion °
of thi€nperatul ete-pPO033yhBahl hesi convpactionefléys begnt ged for

initiation of a unit of ammunition or ather '
£51traiten al TALENGAST DR AR Fhpattohy AohN || erreorte and
increddLgalguehydsigabubhet @y oidefighbgh wekodkey rather than
p

rojectile. Packing nmunitions or _other energetic

horticmieuiral apeoedi Ay tRAESH ePerd litfvention VHent 8F the
_ t he ammuni tiqn or en gtd € er isalk-f oy blast
insulabiali nGan gﬁaenggggg%g fggﬁion. ?%%34f The cont ai ner
mitigaffdognchespas: teyi ce desi geseasipliehe phesent inabeatioh FOO

address the above, i ssues by _skillful wuse_of suit,
perlitﬁocﬁsatﬁéﬁhat?%&ﬁYﬁ&%ﬁ?alg?n Fﬁ@tli&yort?op%oflsﬁg%s ot

container, ..ot -wiappsd geewndea |ining, either
Conve%a?%ﬁé?léogr Sonpletelg, t he encl osi ng device. The

shock mitigating material that is preferably used in

the present invention is flexihle_s g can-bey; t
(001244 appedYi rdiPfe 'r??ﬁi?@p%%yéé a%g,%gﬁgﬁ%hg shock 9 °
the JBdd4ati RgvBREEbhAl iRl udtiady | pube rmit 1 bmahgddesi redobish

si ze or shape. The shock n1t|gat|ng.ﬂat rial can bea. ors
bins,entraeled rBgePhabrpsr afidig F3 et s Lad BAKEEMAT Y § 2 pP LS/
_ EVLAR(r) i . Rackagl g tongl ownar qapleure casmdlg blast
1n01u§9§§neﬁ%§liﬁﬁﬁits, or ot%er ballistic threats. The

use of flash suppressants and i ntunmescent nmaterials

for protection against fast and sl ow cook off is also

central to the packaging of the present invention.

[ 0035] The present invention can be used to |ine the

lid and/or bottom of any type of container, or can be

i ncorporated into the container under the top |ayer

Y
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structures, people, or other vulnerable articles
outsi de of the container.,d.ikew se, an encl osing
wa@leasog1319 ned or wapped with a shock mitigatiPQI/US2006/002695
material protects the enclosing device froman event
that nust be contained and mtigated to protect the
encl osi ng devi ce or people or other vul nerable
structures in the vicinity. Brief Description of the
mitigaPiaw Ngstle@Qadks Flogumreblea |$1cehto’gd1a/¢ ewlod acenrhghner or
receptacle fitted accor g to the pre ent J nyent
enClOSEOQS?FePFSErel?b ?%PEF%F%E V&%ﬁ?of e 55 of%g t? SReU®

wages 8&9{@0' schhtted aceerdidgwpdie thevpesesentn i nventi gaseous
T Figure 2 is a side view of an entire trash

env1ron&7@elrlttsac | e f § 1wl et of- B @ﬁ‘ﬁl@qmeaiﬁ?%%@h%r%?lvéﬁpf%ﬁlons
039] ur s, ew, Qf t he mbadigment d
%? @ Wéég rgcgptac E%:ﬁ%%gjza ggF ?%g t%h§he%ﬁresent o
bulldlh@%enbh@n o 0840] s Ergeit erds shbmen presgsigss/ahy atiighin  the

data for the onset of bl I njur Detalled
contaipess i MErt gAY 5 Fefth ]{ﬁ?t[% Aﬁ]thﬁw FE I T
di stinct aspects of an explosion inside a trash
receptacle, mailbox, pipe, or other such encl osing
Experigrerited t hat need to be nmanaged effectively if nenbers
of the public in the surrounding area are not to be
nj ured. These re. ntati.on t
OOlZ%bsrﬁb P thR SSV or ?%%1né gp?g s Fﬁlégn§g%?HgAQ%nge
in Caingeﬁpgo%duhﬂﬂéﬁﬂﬁééteSEEendﬁﬁﬁdﬂmmynan&ueanLASWWRAP
break up of the container iﬁ% G%E|OSIVG Ioam|¥% ive
in mumiQﬂﬁén&bcéPéra@%%%toﬁnéﬁjgééﬁpa i cf68M T iHe s
conta i | s oubpYE bromie-glass
Charg?rrebgﬁﬁgggrﬁg e fﬁ%ﬁg?ﬁfﬁb e%%ﬁgg?on nrtg ating K
cylindon aiaref amn@wclosuﬁg dépeéenaastardop-i meﬁﬁRFaCles-
fra nment ati on fron1 seapin as t P
High %i& T¥ o R4 P ew%gﬁtafég?ég%aengﬁo éééﬁﬁé&e the
perfoﬁﬁgﬁgg @ESQjﬁyS$aﬁD®u§0§§saE&EtJUﬂdE@IBXpbﬁSmﬁQSlologlcal
| oadi ng, which breaking apart woul d gdd to th de to
dama9¢e¢haI¢¢% BEmeRe Rpdi ce. VAFSRIdFEFBRIE o "FHiés e }ﬂ% made
CLl sgnki @ tibe e hleaastirddaash and to
monlt%%d£§é EgFﬁ Eéeg f%@?,%§o§gggn§ged as each can be
deterﬁﬂualtyelefhabtlﬁeoeasapﬁeBLaﬁT@ﬁéﬁoy%ﬂ;QﬁﬁAQﬁ#%%R&ng the
i s_designed nerely not to conme apart will funnel the
firebgldst and fireball out of the open end nuch like a
cannon. This focusing effect can have catastrophic
consequences for buildings and other structures.
InstripensptpPast injuries are traditionally divided into
four categories: prlnary, secondary, tertiary, and
sce | ane ri e red by The
(001203 TN oneBF Fhess roshanione L0044 % pri ey
pressglhféSttr@deiryceﬁs caused S’GIBeI Nobglt Hle'L3|d3r2rlect Haprheckrefuency
ast overpressure tissue. unlj wa [
ICP® e@§?ﬁ§u€8nﬁ9%§%¢bléﬁﬂ) 5% re%éifﬁve pr%ﬁﬁ §Rn ' dtaneter
dlaphg}l %ﬁé' N W & 0sdn a&éﬁ‘ﬁ?ﬁ@n@éﬁ@& $ @)llrezfole|l|eedrlc type with
tures such as , ears,
bulltga&tmmam@esﬁm@énfﬂﬁacwltPO%@S]leééwéﬁﬂaﬁFeﬁﬂgéFatlons
injury is caused by flying objects that strike people.
[0046] A tertiary blast injury is a feature of
hi gh- gner g% £x31asi1@Rs. (Fhis)ype efv /ipgRjiur(B .eCevr/kPa)
when people fly through rhe air and strike other
obj ectes. [ QRAV]FMseeldvamresysrideast -.r8)atled iy uri es
enconpass all other injuries caused by expl osi ons. For
exanplee, t HesldrtsifseBenGib J et kr%l anes into the
Wrld Trade Center created a relatlvely | ow or der
pressure wave, but the resulting fire and buil ding
col l apse killed thousands. [0048] The patient's
| ocation relative to the center of the explosion is a
critical factor in determning the extent and



severity of the injuries sustained. The primary causes
of blast injury are as fgJ{4aws : [0049] The direct
we@bdoens13ed bl ast overpressure on tissue. SinceP@l/US1086/002695

easily conpressible by pressure while water is not,

this overpressure al nost always affects air-filled

structures . Pulnonary barotrauma (damage to the

| ungs caused by pressure) , which is the npost conmon

fatal, pri mapkikhast iceinmeyrtolhi 9030 udesipul merary

contusion, systemic air enbolism and free

r adi eal - asiedeihat ddiithj wilisay )sudh 2ds azhr(Grifosi)s,

| i poxygenation, and di ssem nated intravascul ar

coagul ation (DIC) . AcuteRespiratory Distress Syndrone
1001 24GARDR Yo b8y auhesUlandf b 8Lt URgrienjROY Model 480D06

shock fromother body injuries . Acute gas enbolism
with (AGR grainomsetdfingd mbnary 3B&r Gtthufml%equi T8 Pressure

. special att i Qn.. Al i RNl - 0 usin

time Q#%%ﬁF%%%sgggg'%%fﬁébkpgﬁﬁggé gg%ﬁgﬁgkord}xﬁegﬁ F?ﬁg ,g
Adobe NeuHakegincakosywprensthmsiglbe adi f Edienti atRdlXr dR h@udio

direct effect of traunm.. _|Intestinal barotr.au
interﬁﬁﬁﬁe(ﬂﬁﬁﬁnf?qp{§@éW%ﬁ?e}6e§b o0& In§2PhaRCHT F biagt -1 KA

n-air
sampli'r?%/u£é@§; Athoughst e Gakorrauswaldted suaffi@cted amestatory
a portion of the G t ract may be injured. The ear
standdsd thel trggrs sty it eptd Bl @ brisE? - bl ast i njury.
Acousti c barotrauma conmonly consists of tynpanic
menbrane (TM rupture, or burst eardrum Henotynpanum
[0012% P! eesti g ofptdesearlr whran tdrolaulperddr atdior altdee hdslast
~been reported. Ossicle (a small bone.in e inner ear).
scaling aclanse Gﬁb&ﬁéFﬁéatFBn’ﬁ%§ 6%%3@%Mf¥?véﬁy SHEES-£ P The
Fundame@Ns £0ergy Rlesi pns. chhoesesondar Weauses. 'of blmsivious
Injury are: Injuries caused by flying objects
reseasthi kingdemdnetdabed thathEses§eCURIEPy fecRanist&re 2°
responsi bl e.far, t joridty. t [ ANY The TNT
any f8§p%8§ﬁgﬁs§lﬁop'é%%' 5?:¥Let§%a§§§§g%agg§gfﬁfﬁg _ .
equivAléredfBr. churnmaht federaf Buebding in CM-ah@Pe -G ths given

shattered into thousands of heavy gl ass chu t -
at 1-ﬁére“6P6§bl%%dhfﬂ?%ﬁgﬁg8gcﬁ)f@ﬁléﬁ %no??thggﬁ%P%iﬁﬁj it
will %ﬁ%ﬂ deyagtati g tesubkseMhbhasyrepplosiveeeashngs
e.g. hand grenades) are specifically designed to
fragnent and to maxi m ze damage from flying debris

hrappel) ... Ciyili rqri s . g FRIsC are

[001zéirk ?ﬁeﬁ%l5H?%)¥gptgﬁo%§%igé}a%%Fsﬂgﬁggzéfcggﬁgkgr
convefthehasmgl hemetidabdobj ects around their weapons to

i ncrease secondary blast injuries. The tertiary causes

of blast injury. These injuries are_caused by

i ndi vedual §reeyifhglhepbghiché aic BA@SStri ki ng ot her

obj ects, generally from hi gh-energy-expl osions.

Unl es$ theH§%6P8§P6ﬁC?g]SF%EQFF89E¥§aﬁEgh energy or

focused in sone way (e.g. through a door or hatch), a

[OOlZH?rSO%fQJi%féﬁ&'%gﬁbf&égﬂ LpFupyadsualsl Yede Sy within a

cllose t0o the explosion source. Together wth

chargeedendairnedlasgh | @pavé eshet birsuodt eger yi SadtVurE &S ¢ of0 any
nost of the paediatrjc casualties.i ity

re Tl omens i R gh FEI TRCe. OT Skl 5] Fab trae: 1) oaptured

when WHclyding LG chi |cHeib o thi ©@perobral ase npof i es¢ gndund or
| ong-bone injuries including traumatic anputati ons. "

other[ooseﬁlﬁtsteglaN%%nﬁ?qﬂ-ast-réﬂéiedm?ﬁFHFggs @ggure  for

hemi%éﬂ%%*ﬁﬁg%ﬂggéuggnb%etQ%i%émﬂ%gﬂnafaf§e§a§§fgdb$rbggure,

although it is usually taken to be about 1.8 times greater.



Toxi c inhal ati ons and exposures, radiation exposure,
burns (chem cal or thermal) - Asphyxiation in fires

W@ 2oveo8iding car bon nonoxi de [CQ and cyani de [EX{/US2006/002695
poi soning follow ng i nconpl ete conbustion) , and dust
i nhal ati on, including coal and asbestos exposureCrush
injuries fromcoll apsed structures and di spl aced heavy
objects Mirtality/Morbidity Mrtality rates vary
widely. Injury is caused both by direct bl ast

Qverpressure (primary blast injury) vakLi LY £ired
(0012631 a8S0c; AP od THM DA HOMt al iryt]%/e i s%ﬁ%ﬁ?ﬁ’é@d oFcEe¥sire
pressu‘?c’éolf%%! e QR IJF chsedt 015 coadt ned 3pacpsifebgt rises

terrorist bus bonbings) or under water. Land mpe th
to 4.7 npsiki 6srare hesssaneTddad thlashi gh"PidR S isel biv "8hd the

ahove: t he UEALL QDS pEiL T ewDr ks el At @ged N Brkestill
full 1p'%rr%?g%ln§£§%lna e%g%gooo- 5 Goo o et b
an inddridsed States annually, with 20-25% i nvol ving either

the eye or hand. Presence of tynpanic nenbrane (TM

rupture indicates that a hi gh-pressure wave (at | east

(0012 PSiTOr +4@ KBapeWascpresentsandbaay oreéchat el thas not
nore dangerous organ injury. Theoretically, at

an
possilpveripy essise bhel5Tpsh GreCEIT-aPE It HEG hre3hbPats GET the
lung injury, TMTr L nel turgs; QQM@¥ﬁJ aykegentrired
deser srg% P&Cas§H§%1i§§%%€ Gﬁgﬁgfvifﬁan Vi ctims of |
approd@fdtosipt Iontimgs contload cttshe r adicuirshal el | gflast  was
~_about a clear correlation between.th r.esenc -
neithenj gppeghdadoi Eaeﬁﬂe&Pgaﬁoﬂgﬁﬁﬁgép 137 pa ?g% g@Ld h
naturd N téghsyqdiRgnpsednhasphakkngriesehatedeeardisumaptured lie
perforati on who were well enough to be di scharged,
somewhnorne betwereneid opedl swEnTeestati ons of pul nonary or
intestinal blast injury. Furthernore, 18 patients with
pul nmonary bl ast injuries had no eardrum

[0013@Er f oried | pre8basts | Aipur ymAleshohd rp@65 Ve rEheadayd agfed as

ten pounds (4.54KQ). of TNT equival ence d nat ed. :
free fHisilde épla%i(%%‘é?heg?]vﬁsiti HEW e cOnsi dér egﬁgTé}‘ne%glosanthsrlcal
node. Of TINE liperatessontdet opatdan aroendwis mdlkitdively soft,

Joules (MJ) of energy. This is a huge anount of energy 1
and coostpssiipafelpnsa ParkeRossandt HS dSsdednd T By Ldea

Lrash rece e n L5; chpl mdhat-enefgy is 1t is
refle?éﬁ%ﬁ o%?rgég%héagfaggéﬁégéﬁe defor mation of t he
consifeeept atlaevaimpl ehatl ad athen Strowese t Baredefiotermt poad the
. of the steel bin wl] only account for_ a tiny rtj.on
intengftyhe of9 Nﬁ“%va?i%ﬁ%g.lﬁkgqﬁﬁﬁﬁruﬁﬁa%f.%h% e%ﬁﬁé} wave
approﬁkhksebtH@ﬁi@ﬁhé£98§ﬂ1ﬁb@d.tthUgh the sides as a

shock or vented out through the open end. On exiting

t he open nmouth of the container the pressure wave w ||

pand to,equaliz PEESSW e QN &l thes side BfcdiiRd in

[OO13§Eockgﬁa5%”%5§§agegﬁ%ﬂ§% gg?eggﬁzu€Vards sphericaIIJE
the ORpbApachtag déddrithed grioureirar owsd the rezppravketeshewere

bl ast wave will be reflect fromthpe rface and.it
desigper] &<t abFPePRTE sefFfCas %f%%%i e,OEen%ESﬁgﬁicgp'k}as?laSt

N Yek¥rShiklar to that generated by a ten-pound

mltlggﬁgﬁ e getgnated in air. [0052] For a charge as |arge

as ten pounds the effects of the bin will be

negligi ble on the overpressure devel oped. Scaling of

the ten pound charge gives the foll ow ng estimations

of pressures and physiol ogi cal inpact on the hunan

body:[0053] It should b e noted that these figures are

for free field hem spherical blast. The possibility o

f infjury will b e significantly increased where there

are conplex reflections a s found in the case o f an

expl osion inside a building. The data given in the

tabl e above has been assenbl ed froma nunber o f

di fferent sources notably Paul Coopers "Expl osive
Engi neeri ng"



and fromthe graph shown bel ow obtai ned fromthe
Journal o f Mne Action wepsite (http: //maic. jitiu.
we@ewbogsuw nal / 4 .2 /Focus /Bass /bass . ht m)PCT/DOD86l$02695
It can b e seen fromthe data in the table that if the
mtigation of the blast i s not considered, an
inportant part o f the threat froman | ED detonat ed
internally in a trash receptacl e has not been_managed
[001328f f eEhievebyerfB055sTHeforateskanyg Kekgsas £odloWded
envi ronnents that trash receptacles and nail boxes are
deployed in and it is instructive t o consider the
dat a,on blast iMjuryh@i ven sakeve W th refaiencaitgn fiber
them [0056] Trash receptacles are deployed in areas 0
f high fogiialsl, ofiwstinsreEPSRAAEL ur 68%her e*¥he thTeC
bl ast envi_ronnment i s [ . | £4 Pl ecthgng .75
will form P Thi geissseﬁ’r'ogg'b yl%%gié%%-g?(?@é%éngh 0
for blast ingjhersi.es. [0057] The answer t o this
conundrummay lie in the choice o f charge size which
can v e cMaiedee 136 Brck A BINerRY it 8 A9alRst h&ﬂér géass
sizes a s darge a § (en poundsare Sifmlyedds: 0.5 inch,
manageabl €7 n scefiari 0s wher e peopl e regul arly
approach wi .t/ Araclf,ev fieetnands tanel t2argeindiias | f the
charge size i s reduced then the possibility o f
managi ng t19d bledstrsarnf firashal e jand ing -iepfgloth
followi ng considers the jnplicatian reduci
charde si 28¢ For-&§'x bp‘buljngeeﬁ\rfmdgcsjt an eq#és%;r%%gnblanket
Injury to %T@yﬁ%g REVE e DUH Ne tadret
Onset.yof Ioanng nage %Sﬂ%rgz‘t%t&is?is/t degr ee b%érfk?}s 24
feet Al |l earhdins7 burstt36 fert Qsetiwcas dramm r @gt urieches
83 feet Conpletely safe For_ three pounds TNT Di stance
from Bi n IHaRgte FoKPHRMETS .3 feet Severe burns
11 feet et of. lun 12_tee [ eqgr, L ous
bur ns’ 1901%2%‘{(5%% e%%%?%frr@gg%r s?%ZQEngt&ﬁ%%get O?Zr drum
rupture 65fees Conpletely safe For one pound TNT
Di stance fromBin Injury to 70Kg Hunman 5 feet Severe
burns 8 feet Onset of |ung damage 10 feet First degree
rn e ad 88 e Jr sht 301 heet waisetusad diumthe
[0013$}dpt $%§4gggggﬁhggml}gely safe [0058] It can be seen
experthantsf the charge size is lowered to three pounds the
damagi ng bl ast radius is reduced but notsignificantly
and the riSk of serious injury still remains. Wat is
significangt_j r Lon in blast pressures inside
the trash %’Hé%g%iggfesg#ﬁ%kopportuni ty for energy
absor pti ongbysptagt kepdebarAphyonust the receptacle
wal | and blast mitigation applied within to mtigate
the blast pressure is dranmatically inproved.
[0013Wt i nihel {ibekelesbectiMarmass ofethi SUaBPRoAGRScaPT these

only be quantifie testing tons; JARY t
experQRENED AT duiisge Foam it PAOLRRS YRR pOT i iplas ma
and BiNAd carttricssuezphatinyst e ecaddressed. Thiha ophoficg of

litterbin in, for exanple, a tral{]n tati,on, vvoucl dsPS in
materapppoxiafat@§e 8°Pedtnq 25 A8 Hy ST om thé ceid g For gP+ng-
The H&L P?f‘”‘éh%h;éﬂ%ﬁ&@r rab Stiuctdir goWal | 4@¥per bgno® inches

significantl e than 380 psi reflected bl ast

with preessurte did stdeds imotoyt akeei Anelaséeunef Hehree 0.5-inch
. significant blast focusing effect of r pt. ded t
dlameﬁﬁgssﬁ?%‘g{]ofrelbrﬁﬁs 'magurﬁktle conﬁ%ett bgpgceﬁ% ﬁ%yl% °¢ =0

nrtude w al nos
ensure that the pressure and fireball did not vent via the

base, as well as to provide a realistic surface from which the



cause catastrophic failure of the structure. A s
di scussed in nuch of the ljgerature on blast, the
woroenst3ys of fatalities are not caused by the BUT/E81006/002695
effects of the blast wave on the human body but by the
catastrophic failure of the structure that the victins
occupy or by the violent translation caused to them
This was tragically illustrated by the bonbi ng of
blastAl fveed P ddutah Bafldchg i whOkhahdmer@ases [ 0069] internal
W t hout oing I,nt.o detail in this note, it is worth
StresyePnPPn§l6ufYtha Sfany buil di ngs are extrenely
vul nerable to bl ast and catastrophic failure can
result froma relatively mnaor explosive event. [0061]
[0013Fher eThre fhitk AIWMAKEHeLHOFS oVCErf dBRfGellp the same
: I Lnt ernal ‘Rl QSi Vv ; I Nt gy ;
spect EE R R R i gt o [8002] W eh @
concrtotabasent ai nment system the expl osi on woul d be
contained within an extrenely strong seal ed system
usually a steel cylinder or sphere fitted with a bl ast
[0013B1 00f T@OK1 1THipdd NS iSYSireM t Ss s SQssat Bl bBlaw were
significant cost and mass penalty, and as they wl|
seconflaf@nto dRciclasedof 0obe BLPEELNGE -t h&ipearwa bk thickness of
Lrt y as r t .
the pge 1R19 LAl 0eAtERg " ) 1250 TRETE PonS coRtarhn e o
with @ odehhbuitermhagéatthe quesiedt ahto prlessaw e Wihtehi antire

the container by venting the hjghl, ressuri.zed hot .. .
assemBE§e¥%ﬁn {¥#%€g%19%nwgg%f'a Egﬁgﬂ%ﬁfﬁgﬁ%s”ﬂﬁ%dwﬁgge;lquld
replithikesSHstemwl Ifihavegress anchiGRstinssyss artGdsheche wall

vent size is unlikely to be appropriate for passing
signifigghtihr baghle] GO6HFeBICAst mitigation is an effective

approach. Blast mtigants such as BlastWap(tm have

been shown to reduce bl ast overpressure by as nuch as
[001397% wiat ht dli $1 ance Zhdtasesr egulear ¢yndiseded noveduc ngwo-day
the effects of expl osions. However, even allow ng for
°glach significant blast attenuation, in the case of a
t wel ve- pound charge, approxinately 8 feet of
Test Ritigation will be required to reduce the bl ast

attenuation to a degree that could be considered safe
[0013Bdr t Re gjearegal cpubl-i’e-rpo065]CrTheateivahgdf 6t dyavien a TNT

._the _endeavor_tao devel h t e h
B I
in a pbliccheomhherdevastamengreffieci® nicled enighi §tberglass

~bonb is not whether the receptacle stays together_
cylingder e%B?o§ﬁ@élF%ﬁﬂi%©dbétVﬁ%M}tEElBFé§F5a265ffr%béPFhes'
and 98N beFeduged Losheyaks hakanq o dongert@e cylinder 18

significant threat. This being thé case, the strength .
inchesf advere ridsh deseptatleoran Baeredued mndcop¢rete base in

, | ti. t acl t th_i ed [
e SRR T eCRRLeELe SLERIOUL, Sy 0uges oD et L hiavec

as a Baseaks@rige tineafor aenqglsosfawr dexhaeser06ded®] to be
further point on receptacle desgggﬁMsone mat eri al , _
approg}é ted vy Scoipbsi t 0 BAASTE | n "AFat 2PRéYCterP this
ARSplit down one side under excessive |oading and do
not fragment, whereas sonme materials such as stee
fail in a nmuch nore dangerous fashion which wl|
(00139t i maiflar peedudegl ethal chaageent ahéonfibdfiGGHs cylinder
Unfortunately, there are currently no official (US)
rema igyegh daytdse Fro Adhdsr SitseEdiple Wi dfren devel opi ng
bonb resistant waste bins or either such containers or
encl osi ng devices. There are also no restrictions
pl aced on buyers when purchasing this technol ogy. This
makes it inportant to ask the right questions and
‘exerci se good judgnent when purchasi ng and deploying a
technol ogy of this nature. [0068] This is very true
and is very good advice that the expl osion resistant
trash receptacl e manufacturing industry needs to take

a . — ' I 1 I I e

peri

cyli



how to obtain this report can be found at the Hone
Ofice website at the foklesing link: http
WO 2dossmsi3momeof f i ce PCT/US2006/002695

. gov. uk/crinpol / policel/scidev/publications .htm

[0069] It is believed that the standard threats

suggested within this note are a plastic expl osive
Testggarge surrounded by various trash itenms and steel

Il's to represent "worse case"fragnmentati on. The nmass

[00143f] therrsharge s s idehicned by cbhertsash receplacl €.y three
' manuf acturer and indicates the level that the unit is
inchasee BRI BIRAP "Forst o)l dd s Suggestednahatiiam@tbr and

[e)) re char.ge, of INT ,and a.steel pipe bonb filled
the %5{% O&P%él%b C(yg‘g%g ersrrf&relt&lss poder are a credible

place to start in terns of threat as these are

c%nnnnly seen throughout the world. [0070] A blast
[0014doof dd®hi hiRGSOIES SabF¥lEpdaict hEeBAtNaA | Hileaelal with no
discgydyylglagmdaez.2 pound bare TNT charge detonated in

three positiions within the receptacle; center, side

and bottom The bin nust renmain intact and produce no
rest SECONdary fragmentation, and it must not in, any way,

increase the hazard fromthe expl osive device. The bin
[0014m)st ghap abhoof whe ficegmrertati es froma st eghaPiPeexcept

bonp filled with 2503 snokel ess powder or a standard
that,pi 31929 y "iidduetmane gwﬁg@e,o%iBEW@MPs f opdied beo the
interhR@ MALROVEr e LAKeat Bl a5i pressures, must belower., .

thanTQOtentlaIIy I et hal beyond three feet r o t he
BLAST@®g& oftathevdd mdd@dsh and fireball nust be contained

within the bin. CHEM CAL EXPLGCSI VES: TYPES,

CHARACTERI STI CS, ETC. [0071] Chem cal Explosive - A
[0014c0npoand OF ibkxbukeswhicghindpen thesapel catik@etof witn no

, heat _or shock, deconposes or rearranges with extrene

discerpdpdet (3M3P81-di ng much gas and heat. Many substances

not ordinarily classed as expl osives nmay do one, or

even two, of these things. For exanple, a m xture of
Test di trogen and oxygen can be made to react with great

rapi di and yield th seoys_product nitric oxide ;
[0014§2t t éxﬁi%ﬁﬁﬁeW%Fn%ge% ek IBgi3g%ﬂgﬁﬁ¥%qu%o%%r%%tte3ts
excepevahue heat oriut ylatdtemahispiisohedipl 7o Rashertedl inches

to be an, explosive, it nust exhibit all of the
of BLASTWERF ng:2PPL1 st it i%rFBF- Gases - Gases may be

evol ved from substances in a variety of ways. Wen

wood or coal is burned in the atnosphere, the carbon
[0014ahd h§¥Heogeiben cheskuetyLiomdbene rwivblintlle bxygen, i with no

: h here to form carbon dioxi de and steam

dlsce%%g%?%gggﬁfgﬁ'flane and snoke. \Wen the wood or coal

is pulverized, so that the total surface in contact

with the oxygen is increased, and burned in a furnace
Test gy forge where nore air can be supplied, the burning

n beymad r pi e.co t] r

00T a CHe wdaa o ERal o fEmBr SEaCLg oyl oot
excepbxygert orthsespendeteisn afr BIRIIWRABY mwefs dustplitdde as an

. burni.ng takes place with explosive violence. In each
interpg egjgﬁﬁjsgﬂeegfﬁe%%S%céﬁﬁsﬁxﬁtburﬁﬁﬁb EBAbESt Wstight was

increh9EABta B8 eqdivak¥AtubEop Bhuheat or TR@ generation
of heat in large quantities acconpani es every
expl osi ve chem cal reaction. It is this rapid
i beraf | heat .t hat causes .the gaseo products of
[0014t£act?%%Pgoaéipgﬁddgﬁ eﬁéﬁ%i%t%aﬁ?ag %?egéﬁrgg.l?ﬂ?g‘
rapi d generation of high pressures of the rel eased gas
constitutes the explosion. It should be noted that the
i beration of heat with insufficient rapidity woul d
not cause an expl osion. For exanple, although a pound
of coal yields five tinmes as nmuch heat as a pound of
nitroglycerin, the coal cannot be used as an expl osive
because the rate at which it yields this heat is quite

—~ " - o ~—~ a4 " . - .



Agai n, consider a wood or coal fire. As the fire
burns, thereis the evolutigs of heat and the formation
wo@Roogasesy but neither is |iberated rapidly enptmyiS1006/002695

cause an explosion. 4 . Initiation of Reaction - A

reacti on nust be capable of being initiated by the

application of shock or heat to a small portion of the

mass of the explosive naterial. A material in which

the first three factors exist cannot be accepted as an
Test &Xpl 0sive unl ess the reaction can be nade to occur

when desired. TYPES OF EXPLOSI ONS: Expl osives are
[0014d]st i Fduiss s thetameeimdnigicek ptosTees, Swhiegbegdet anateithere

ives, which deflagrate . [0072] P
vs B0 IR TG TP, G et T8 cGuerarRar ey hodpdas of

TNT. the liquid will vaporize and pressurize the container.
If this process is continued, the pressure will rise
until it exceeds the strength of the container and the

[0014@dnt aiTherewivRlS Ber sis CRe ifrles sianiaged tgashai Idy ltineler .
escape. The higher pressures traveling faster than the
Test HOwer pressures will result in a blast wave with a
cal cul abl e TNT equi val ence. [0073] Low Order Expl osion
[00150]LowTexpl azistesiahang@ent NEQ1 088ETeRY MIrdhdH©Or that three
. combustion. These are characterized by deflagration
inchesy phni AP APRAFY WahoaPPdéREr &5 n@nalﬁitﬁlﬂfnﬁﬁes%mesr, base
and t@ave) taRd & deuer, Jiast i e raterd hany hﬁghtﬁépgﬁﬁtﬁgiént of
The overall effect ranges fromrapid conbustio 0 a
10 poup@sopdefNdet onati on (generally | ess than 2,000 neters
per second). Since they burn through deflagration
ther, than a detonation wave, they are usually a
[OOlBE?XtUEQ?ISnHaﬁrQOiﬁ???ﬁ?@g%éﬁ R853e9sn§or &g Fatinder.
confinenent to create an expl osion. Gun powder (bl ack
gomder) is the only comon exanpl e.[0074] Defl agration
Test 8 The chemical deconposition (burning) of a materia
bR wWhipgh ot agton vanc | nt react ed
[0015ﬁgterFgPsagﬁFggs&%Eagu%%ﬁ?%c€glggi??éégegF;gﬁ%?foﬁ caRcePt
that gérersewgsr api dBEASTUSAIPCH wbbthedunderheonihaegentvas the
: n result in an explosjon, although generally it
equlv%%ﬁpﬁeggt%g Bﬁpﬂgﬁgggf§§%substance wi th sel f-contai ned
oxygen. The reaction zone advances into the unreacted
[0015B®t er rak satribesgithRan theivelpcity ofhsouwnd i prthe oy for
material. In this case, heat is transferred fromthe
Test rdact@if t ohdfle gHPeadratarht epiaiit bydeondatibos andth no

; : ti he I g e f.or .a deflagration is

i r P lag  han 600" REE &, Pladsha. " F0TsPoRasl ARt two
10 poirgl 08T oaquivh génexpl osi ve materials contain the

oxygen that they require for detonation within their

chem cal structure. D fuel/air explosion occurs when a
Test ohemi cal, which onits own will not detonate, is m xed

W th anbient air and is initiated by an event of the
[00154ppr ophiat 8hehergy. aTheldbraprion désstthecoxprgendchat check

LS : [ .mai ntai.n the detonation oxygen bal ance.
on thk] FRIALERcRE B Tl 5 EEt P ey ENERE power Bound
TNT awHi ehscansheionhder »rofa npgat tufde hegherpblan tINT.q A Und No
exanpl e of this kind of explosion is the propylene
BLASTURMHe/ &13S raRRkti%sh. [ 6opsEubesontatiormeasised cakl 6§ afeet.
iy st atiion or, i ripg L. this.ks.th .
B O Event & i S Shst ade 1T oA att GEi o r b with
predi¢eyeystbé pmesgyreo foausehis chapen ofashbdn thel RiHdr@te set
u ith%u;in%Bn é%H%%ivg mat eri al , or naiqﬁcharge._They can
P 1%e % h&P PO ISF high BRPFBELVE tPRTAST |femispherical or
chem cal reaction that noves through an expl osive
material at a velocity greater than the speed of sound
in the material. A detonation is a chem cal reaction
gi ven by an expl osive substance in which a shock wave
is formed. Hi gh tenperatureand pressure gradients are
generated in the wave front, so that the chem ca

. - L Y, 1 T 1 ~ 1 a4 =



m ning, etc. These have a very high rate of reaction,
hi ghpressure devel opnent; 4and-t he presence of a
waledenstsion wave that noves faster than the spreriusf006/002695

sound (1,400 to 9,000 neters per second) . Wthout

confi nenent, they are conpounds that are initiated by

shock or heat and have high brisance (the shattering

ef fect _of an expl osion) . Exanples include primry ‘
SPherd G b SAAE such S %S olgf cBFFRAORRat O8ahhdEf ongt@mination
of ti tPréibhle $hhaUlHiS RV SECONIRT ¥hEXRIQRITMES SYChiaS apout

dynamte (trinitrotoluene, TNT) that require a strong
halfwghocketFeem &hgetorat 6xtseolesasaa lek@stiteg.capfmportantly,

the BPRIELEGH OSSN SIS, 0TS e 50

shapegf ehemgyd o linittlieat evtiblenceactifon.relitict i@fer g cas becet,
1hd thing, Eéon1a shock, an inmpact, a friction, an
a-tNoggECt? i AP di 18t AR k& oR@eTontofaEmisitel - 0193s) .
TheseeXPl D5t VeecdbBEE Rl tWRybashe dindisiong, '
sensitivity: [OO% 8 ] Primary Ex51g§%vest%&+ﬁg§ %¥%tem was
collegktimenel §aSensiadauratelghockithrirct i bhe antimieas amd  the
r: LI Il quantity of energy to be initiated.
eXperfﬁgétgﬁe%ﬁgi 'y used in detonators to initiate
secondary expl osives. [0080] Secondary Expl osives -
Test ;gey are relatively insensitive to shock, friction and
es at and need a great anount of energy to initiate
[00158gCONMROS .t4'401ﬂ>ou-HE?YC47a¥ﬁaPH8Iﬂ”‘%%ﬁcﬁq\éﬁ%%%n e | ga{ﬁ(valent
expl osi ves and are used in denolition. ey require a
to 2 getuask ovf t BN RxpVasleprfpo8ef bmpactlaceSensittindltly isn a 35

: XPr i.n terns of the distance_ through which
lnChegtaﬁgggggﬁgigh?lﬁ%ggeﬁe Fopped t §"EdGSe ?Hgﬁhatgf?%Fglass
cylintierexpllde.c 0082 r ALt & 0Ral1Semsidkineistsy ds ®@XPressed and
h gn terms of what occurs when a wei ghted pendul um

© COerEfed Hc IR IHE hat er LAFNESNAPFSY ec Ak | Chgyif tlezse of
the c3NdhQkexplodes) resd PO083] rhieat hy Sensid Vi tcyalkcstllated as a

expressed in terns of the tenperature at whic

bare f|chsiigsy ok explosi eh ofld hefemt eri mbreccexpected to be

CHARACTERI . @84]_ Pressure - Wen a
appro%%gg?t\lg Bgrﬁgen Pc’%&%}%g sﬁlafsacaé’,p & e e Shot.
(p) exerted is the ratio between the magnitude of the

0o15EQrce End the area of the surface: pressure = .
[ Por cefPeat 1BRRIRRSS neFY L bedeXpréasedotekay oihiep Dbieces,
althob§hNMB:1ICRK@8wbars, +REMOSPHELES s dYNR$+ BN 8SSULE LS +en

used to characterize one of the main paraneters,
feet.soneti mes known as the intensity of the blast wave.

[ 0085] Overpressure - The pressure neasured above the

anbi ent pressure at the tinme of neasurenent. [0086]
Test Bhock - A shock front is a virtual discontinuity in

e physical properties of the gas through which it is

h
[0015ébssi%g.0-?ﬁépgﬁaék Chi EKaveEsy | g3bFulpkedr der bef emnivalent
to 1 PRRMAJ r§e Pgh NSy, uhi a n '
.o enperaturg@ghdwggggggpég%g 5%%?&@%%%%2lggﬁgfﬁﬁ%%rln a 36
incheg| odateoneie wheelarmgt h by | ixght . iTbhsdi staghi nWiineddlass

. _characterized.by, a near instantaneous rise_in _
cylln%?ESsuﬁgg ?ﬁg19éﬁgbi gt {h PSFB&EFnﬁ?SNﬁéhOnénﬂ@ﬁhr and
the chsrdepeadentysprnidee MBYNitusles ofpthe EE@S%%t%rethO%Qse of

Air Blast - The airborne shock wave or acoustic
the cyiandeent Joreratessusiesant @xptossonhehae, haslthéated as a

c eri;sti cs of erpressyre, duration_and | npul se.
bare [ggégﬁglnﬁﬁls%EfPTH%yprgéuc§%§%"avé7%@% n%%p?ﬁ#gg and e

change in tine. It can be nmeasured in Newton x Seconds
(Ns) and is equal to (causes) the exchange in nonmentum
bet ween the expl osive charge and the target. It is the
integral of the positive portion of the pressure/tine

hi story (unless stated otherwise) . Structures are
generally nore sensitive to the effects of inpulse

rather than peak pressure. This is due to the quarter

o a1 e - - Y 4 a1



bl ast wave. [0089] Quasi-Static Pressure - A process
taking place relatively sloady so that all the
WO pioensi3ve vari abl es can have definite val ues PEF/USZPN6/002695
the entire path taken by the process. Such a process
is called a quasi-static process. Quasi-static
pressure occurs in situations where the duration of a
ressure e gn fromthe liberation of gas and/or heat .
appr §Hﬁbxé odi Wlevent'q sBEFgRTRRBant Y95 | epgddethale this
shot.the response time of the structure. The | oading can be
treated like a static or quasistatic event. This is a
common phenonenon for internal explosions in poorly
nt e tr res. EXPLOSI ON,PHENOVENA: [ 0090] Fl ash -
1001 R Bl E U OEC honer it LieBy it a5pt odig 1m0
disceamndbjenelaaldge .known as the "flash". The flash can
cause severe burns close to the source of the bl ast.

Sone energetic material |iberates a significant
Test AROpPoOrtion of its energy as radiated heat with reduced
bl ast, |i ke Magnesium/ Teflon / Viton. Mst expl osive

[0015%gt er iThles Genegat Eifedshnuriihdss 'tdely hawve abeleh inches long

.specifically devel oped not_to do so,.,such a .
SeCtligefﬁgt§€%e¥eYS¥8§i&@§mhggﬁv%%gtﬁ8 i @ﬁ&aindﬁg??%Fer of 2
inchel[s0091]ThAf t enbisr of Past -slepoOnatdren, +ReEe8kg, CAURUSELQAdard

of fuel rich species as detonation products mx with
water; fil Gl RYuiidichgCaPe. “Soife ekpP6bede natlés aPspar diawst been
fille@Xygemn bal @}(’5‘&1@&1 aadcpiodueetyelpdi ch, dehonat 'aE?&Nder. One

products. The burning of these products increases
of thig &31¥ arabwi hédppeducdriadsitostiatim pressucie, difimeter hole
nfined. _After burn is a,significant ,issue for’ ,
througgn%bﬁg Ex SESSPERS Taid Sc RS Fﬁﬁaﬁg &Géi}ﬁﬁgthFip§§Fce'

[0092] Fragnentation - The breaking and scattering in

Il directions of the pieces of a projectile, bonb or
[0016§ﬂenag€eorQHﬁ¥%ﬁeaW?%g 6 rgdsolind nhBS | wedapinscesby the
fiberBhaski agre g t b .Cas xpl osion _ca

Egvggaq\%lrjgﬁ hi gh@gélmoglir%@( ggSO O?TSBJ) a(%gecgrgkgﬁm = farge
steelpptlenti dlined ettal afhé ongmdistanceshfer dmitchersid eandd, as

th pl osipon.. This is . one of_ the_dom nant threats to
therepe&%%%ne% f#%ﬁﬁ%ﬁ%aégﬂmg?blégﬁo OFr &8 ntE#FS c%%ib%ders
availdbfiéi cahtl larefd ectdaelof dgal WIih@E FEMH KES @ndhd@ged,

ss sol.ution or expensive |ightweight ballistic
and madls: UEEEHh. TFragNe3faseeBnUAF)CFPag/BiEa:i on - Materi al
close to the explosion can be propelled by the bl ast

and proj ected sonedi stance fromthe event. This
[0016fht er ThE tebporeperakly tioetlaale, sSttodreedesseit iiaf ridt syl of

L] ion systemthat secondary fra nt ati on
the f%??@%ﬁ%@% ﬁnné;g ed "5t W%ﬁmggﬂdgoogn%ggséFﬁﬁeqﬂﬁ%wnnﬁreSh
and dp8p94faGakhatenah Paragens CorphemsmMedhadyver teitched the
, casual ties and destruction inflicted on material or
Jagged; QRFi4Rs Ph tRe EeupsBSoPIntlptAihesperasi cnsindenel |
as uni ntended danage to materials surrounding a
control |l ed explosion. Coll ateral damage reduction is
Test 1Be nitigation of the damage froma controll ed
pl osion. . [0095] G ound Shock - Shaking of the ground
[0016g$ elié%Fct&Egééé%%agﬁﬁiﬁﬁmF?oﬂ?aT8P§3f€2u§§§?P9 that the
ipe MRASUrRHsi edichieedernsecond of i gh Cidy
p.p where the charge is clgsgﬁto, g$u?%&%o§%§§%ggffr#%hﬁfglass
ring yishn@ YW fEleqeolneys gpbufd 7Shdalctcan Preduceg was lined
t i gni £ can t radgtures at large dis €S
wieh 8 O e ST P Lo RS 5RE Josracehstiel AT, a
beconme enhanced by reflections fromvarying density
| ayers deep in the earth. M TI GATI ON MECHANI SIVE:
[0096] Irreversible Changes - The |l aws of conservation
of mass, nonentum and energy for a shock wave inply
that it is difficult to reduce explosive effects
rapi dly. The energy of the explosion nust be
di ssi pated through irreversible processes such as

o "



Wth BlastWap(tm, this is achieved, in part, through
crushi ng of porous nedi a-and entrainnent into a

wo mwepbizse fl ow [0097] Two Phase Flow - The fPromusfo06/002695
two m xed materials of different phases (i.e.,
particulate in gas, liquid droplets ingas, gas in
liquid, particulate in liquid, etc.)- Energy
dkggé ation_occurs in a two-phase flow through viscose

i st ERERERE C%FOW%P@a?%%ﬁk%cﬁaﬁ?sWPw DYNEEMA®, a
high Blasd WaPsol OO8]1 Mpaent umeExchanga ha\@nBQéHmﬂFEded twice
mechanics is the quantity of notion of
and $¢néaprﬁ%ﬁ@hﬁdm&ﬁfqptnmﬁy|bl@hbeprod0ﬁﬁaomndessn®ssof the
d it eff ctive .mana 2]
blankaé?: ﬁ“yaﬁég(ei%né/danwjir{:ﬁnpor}% ane 1nc am%ﬁﬁ%%ﬁ&%& at covered
the mtimc_rgatton pRotdettonathen, blhﬁk&ﬁﬁefﬂr%ﬁ’ﬁ ofpther bl a8 high
wi nd and detonatlon products are transferred to the
temperg g §isdi ngt hediPd BEBl RSt Hpet MLRCRs Feitrabin vathin the
ring €AhA ARG MLy agkvworphaseyh Low tTﬂaSléTeglgiaLW smAl L9We e ric
energy to be dissipated through viscose ag.
detongthaxct ural coupling is the negative aspect of this
mechani sm [0099] Shock Ml tipathing - The speed of
sound for any material is given by: a2 = Be / p ,
[OOl6\BI’]ereEaamI1$1aa:G_@lmSt¢>ﬁ velkocting tBelowsnyheHwlKlast showed
ulus of elasticity and Lp" is the density. The
that %

I Gnt B9 t Bibe Pépﬁhé’ton%&ﬂé‘/ th%\@epeaetaateer thgough

the ¥ebophihses im gdjfferemt nplerialsy Eé%rﬁ%traiied the
containi ng two phases, this causes t e s ront

ring.pe T@r@ea’?f@tﬂuﬂﬁ spafreiaﬂd—b)‘:ullm/te]rctbﬂrendatee totdEly failed,

on RHAerEN il e poust sl ool es B hE Lhe Ly

was ];br)ott@ﬂtt,@:ﬂa bgre BlastwrarPut oftanr lr@S| ¥ea HeHRAGTAYE™ g
QUC|ng the afterburning of the detonation products
extrernﬁ Ai rCCTRG IR AT hECREEbABET sHEE bykprmedhginHestigation

has &@%ent t i conbust i e

CUenéﬁ?%Bbygé?agﬁﬁggggg%yﬂﬁﬁgﬁraggg %iﬂgggﬁg i g?mperature
of 15§afer into the fireball or the combustion processes

can be disrupted by the use of advanced fire

suppression material s.[00101] Fire Extinguishing -
Test Bére requires four criteria in order to devel op: fue

ygen, 'heat and tine. any one of the four criteria
10016 Er}éﬁtefcﬁ&’ffroﬁpﬁéf-ereripa ny 24 tirchownbodecen,of steel
oil ﬂﬂﬁﬂﬂrﬂﬁ Rd¥End S aexfd QUi ghedheLn a7 93%1 O$Luf event yCoaps
process of “extingui shing nust take place extrene

3/8 rlatziil ditpicksomerei fwaliddds o hel afd echinde. tlheleaalsisya,mbly was

t al hat break nto.fla tin n
flllerjra‘A%'onen‘t?s%ln F€s st T ghmn%% 8ﬁ$u|dq§e%§ﬁ{Pgﬁr I‘%i%%ﬁased

demolWItt'Lbnt e aaeeeheratpagi 1aned f st nst [ QQ%O%]ld%h%:ﬁ( the pipe
Decoupling - A shock propagates with a given speed,
and dgtenstrd- and*$arharye Qeneeraeyar BPaei [ namdthechehoekde of
the phBpedansg;nk Ehe akeri al, EQE‘BEQE%‘WB 1t olu%
propagating. At the interf wih a feral
di fferent shock inpedance, the | aws of conservatlon of
Test ggnentunrenergy and mass are obeyed and the shock is
ansmtted with little or no loss. If a shock
001684t engant bk8okNiHEJUCRE thet e t L a
: t%e transmtted shock |sqe|3ﬁﬁ?1ggﬁiﬁ$gieduced§$§% ancept
that asséairy iof sBLASTHRBE"S hived decoupl i of@cd@3pethicke the
it 1s known that if an expl osive charge is surrounded
with any type of dense material (for the purpose of
this application, materials having a density of 1
gramicc or nore) , there is a reduction of blast over
pressure generated by an expl osive source. This is due
to the energy of the explosion being partitioned
bet ween the bl ast wave in air and the shock
propagating in the dense material surrounding the
explosrve charge The dlsadvantage of usrng dense

. g, 1. i o



mtigation. The materials used in the present

i nventi on have been chosenSbor their properties that
wotdoensBxrel | ent bl ast pressure reducti on propRCT/U8R06/002695

while conserving little of the explosive energy as

nmomentum This is achieved by harnessing irreversible

processes within the material. [00104] The present

inveq%i%ﬁgsoLves the problem of containing a blast in

a

charge - r BRGT asfa diTho¥ebRTt Fadifr U8R akFBLBGed the
pipe PRI Ha0 e aimdgdd gating lining in the top of the
contai ner and/or around the bottom of the container.
00105] Figure la shows the inside of a lid 10 of a
[001l&fdnt ailher whitbiehasa heeiefanated,wi &hd BLASTWRARSTMRAPTY  was

igure_lb sha a.side view of the lid taken al ong
founori %§ 21'_1%@ THe e%ﬁ?%AE%fl PhREs tHE i H??L&ngf aPHe 3§ not
produfealingh § hechakt om Ohet ReiBi dep of wkhe Id1d.gnkhe, tBR1884, but
the lid 10 may take any shape, and may include a top
the welds Z@nﬁﬁ@e§y66ﬁ¥6ﬁ+pan 21. However, a convex top
provi des nore blast mtigation in the center of the
top, and is particularly well adapted for containers
Test {16 be pl aced outside so that rain can fall away

rooper.y. [0Q106] Figure 2,sh a, yiewof a container
[0016%2 ta%L Saf%%ﬁ“ﬁi%%?ﬁ&ﬁ?B%l??gn?Q fxﬁ vt chethelor except
that | nakdenTAS TR YNt Bh PEF a,ﬁaé/velﬂe[g%cfelae Vi€thi saliBthner, 3
_ wi th BLASTWRAP(tn) 13. BLASTWRAP(tm) 13 can also |ine
incheshet s deverstpe- covEodenefreas phee miser pPopibioned on
t id. The.fidl k e 0 res,
T e 111 Ted pockere. can be 5y botuen! Bn Siag, o the
BLASTIWRAP(di wiep i aicl e, Layat sand edéanghesd. et The| 6040dE Bad not
X e, a.trash container approxi mtely 31 inches
peneﬁ%aggpg %t R&PEoPromPaNE 40P oXiie98'y 16 i nches hi gh
canbe protected with BLASTWRAP(tm by lining the
hottom circunference of the trash container with
Test Q/ASTWRAP(tm) which is wrapped around approxi mately
[0016fde bdtrorfitErdenchibsedf iphdhdisdet @t test pasly inches long

.cont ak n h of .t he h_cont ai ner_can.be |ined
sectt O pebroli i ee b sl r i b 10a el 2
inche3.shdiise anied tlexchabewe [finileg 14 thors p@ond ai@etulds Green
dot Thgggpntainer i ncl udes a fran%ible cap 42 covered by a

O FHULH IHT i YATRG mat'Bs aPT431% (Prth €3pFoseh Pedre Heplled
with disengages andmdeGaussibt disrdiangiblien byeaks ddiQdr was
_ pi eces that are not dangerous to people in the
inserjieg fet ynétinke &kpl dsivese-[ 00109] In an enbodi ment

illustrated in Figure 2 , the top of the cover 14 is

li; ned -wi_t i.x _inches_of BLAST tm .. Above this
[0016g]spag§%02ﬁ%§%ﬁ %o ThEREs hat { nngESSbgH%mqyng%y 36
inchew higBLASPARARGISE) cy{1AHEY Havianpthefa embodi dendssthe 1.5
: top done 16 can be | owered by one inch or nore. o
inch.pegdet itBh 6 +RFRSar e YRl Pis| PERPTYRRBwer Wehe Benikioned
betw Vit Yed rgyid ddit i BLASTWRAP(tm) for

e?&eg?gsFE%E ?%@Btggg ﬁ%%egg?}ggﬁké means that |ess

BLASTWRAP(tn) is avail abl e above the | ocus of the

pl osion. [00111] In another enbodinment, the cover
1001784 PEoa K BReRElg R TA (e 1p BFDEEOBEN: dineras found
that Tdus epenidgp sernes 8fei Mlodale t hRet r@StLANMO-tRE G, nag
contai ner. A deflector chute can be incorporated in
punchefe pBeAvrel 1BDEn eydérdes svellrai n Pebamemieiémg ¢fe the
: a uide, f t t h,_entering
B T R O Y-
encroachnment/interference 17 is |ocated bel ow t he

doughnut ring 18 in the trash can. Additiona

BLASTWRAP(tm) can be | ocated at this point, or the

entire inner liner of BLASTWRAP(tm can be lowered to

the inner liner of BLASTWRAP(tn) in the can.[00112]

The |l arge bottom container is optionally equi pped with

a handle to allow lifting of the container for

T Y o



the present invention, the preferred material is
BLASTWRAP(tm), or any of-th& blast mtigating materi al
waele®enstsed i n Waddel | et al., U S. Serial No. PCT/US2006/002695
10/ 630,897, filed July 31, 2003, the entire contents
of which are hereby incorporated by reference, which
mat eri al s have the advantage of being sufficiently
flexible to enable themto |ine any shape contai ner or
contai ner |lid. However, other suitable materials can
Test Q@ used, which are preferably lightweight materials
t hat also possess excellent thermal insulation and
[0017f]1]r e Siipipt etS%$1€)nllpV©b@€ﬂ| és ¥ [0011dl] sThkeies s omprdeirs filed

t.of bI tdga erd.al at _can be
pipe ?ﬁ%@?pogate meeﬁgf eX| e23§g§§§41 6 Formd- The wall
thicklexst - o fi gatvag assenbliaes flamdise Wik hespr @ﬁentes thick

nvqulon This list is by way of illustration onl

s1AsT e not TPt GGG 99T P exPhust KRHLARG angigballistic

mateﬁﬂ@ﬂ k%ﬂ éf%ﬁ@epﬁiésC%@it@hEHOkaﬂﬂgﬂﬁrepr$énEf£§ké9nhad a
her” suitable materials to th

1lnlnFJer Pift ethlvef? micoghietse oPUBIFSTWRARPT' f oover A‘qheowsrea that

coner e 180 o LA B ERTLOOUBLADROIEL ) tcnar

the mimepsam@sdetbhatedt apcen rbibloMyreieraginghah electric
exhi bits_shock attenuation and thus blast-mtigation
detongteer t i €5by"ad 3% udt bF ¥ FRCPhade Hhbw. tEHBI17RsA that the
ring W%ﬂ?e%rggﬁgﬁfﬂﬁ{efi §%Pe$ sOfo ATBERAERL PR TAN, NG\ HSEFound the
W th shock or blast-atienuating nmaterials to enhance
ring theihanst.f ecti veness, particularly with respect to
stopping fragnents. A list of such materials is as

|1 ows: Fra gnent 0 Nhterlals amed alu
0017£g ZEEE Jﬁﬁbﬁﬁé EB QHﬂaQH%n?ﬁuﬁggr QEEEWlng
detonSttdeJn asRBwefl atigat Anbanfgggfnéﬁﬁfs Sﬁs@rﬁbﬁﬁa’i@m/ﬁ&é) KBULAR®
r) _Polyethylene fiber such as DYNEEMA(r %
blankglf‘ECTIﬂ(ﬂQ?)fl}P’%F?%@ﬁ%oEF@@xé@@l dxeefuchenRet N Py, namerous
£ragritr@finerfrmnGe; fiherogevekoped LOYOBQI?COP?&%M-QS were
gi d-rod chai i mol ecul es of pol henyl ene-
captu@e@emm@omm’ﬁ%wr)blmianbhéu bEEreBabhtstoﬁ the end
on Extr teri such as ceram c and
cap rbor&rl? CAD 3§lﬁé agé PnggF 5?@@?@Ff 8Pﬁépe§ense,
cement based fi ber boards Flash and Fire Suppressants
Chl ori nated conpounds Broni nated conpounds Phosphorus
Test d&ntai ning conpounds Metal hydroxi des Al kali metal

0017%9”p0%@Q§ cﬁ@ﬁ%ydngeguhupokgu'ﬂgégkt ago%iu béhtgxi pipe

bi'car bonat e t assi um bicarbonate ramcar

bomb. anﬂh©okdssmun1basarmmmadezjﬂranZhénuacaebonyiameter by 36
Mel.ani.ne ased nat | s Borates such as zinc

incheg, Bygh 1%30%\?9 ??%gckj FH gl & al\/l@(ﬁ‘i?L ahurgess of 1.5

inch.generatre eS Midhe iR rJ d¥e BIA PIGUCY Sy 88CHo 88t 1 oned between
bi car bonat es, carbonates, and
the pipe bomb and the cyllnder

[00174] Following detonation of the pipe bomb, it was found
that one end cap, the one opposite the detonator end, had
punched through the cylinder wall. Delamination of the

cylinder wall was visible.



sodiumtetrachlorate Fire and Thermal Barriers
Silicon based additives - Borates such as zinc borate
WO pwsgsa3ic al um no-silicate resins Nano- conpoBCT/BS2006/002695
Expandabl e graphite MELAM NE(r) based material s
Anmmoni um pol ycar bonat es Pol yur et hane foam Phosphorus
cont ai ni ng conpounds | ntunescent paints, intunescent
coated fabrics, and other intumescent barriers
Test BAdothermic mats and waps Silicon RTV foams
hre rLesi.ns d. : n
10017 O BERe "Gt hepr UanE T ERventt on, tnad P! hat the
cylinbkastani td.gatimghest ehiak Bndotper atigee Betmipemas initiated
flexible sheets is perlite, re preferably in
by buEBﬁBQnéP?SneﬁﬁtﬁaihﬁﬁéF Fa 9§39Pa§85h as bor ax
pent ahydrate, borax decahydrate, boric acid, alum na
10017841 hydhabecrand calcidmhydiaxi de; 2 Pae ssilded Hat thee end
art can readily ascertain which fusible salts can be
cap hmkdnpt povédeatede thesiughantks r errdrldahee ihpd penetrated
: nbi pation-with t erlite. .| 19 e t
into O P PR aP e B nd o of BPSSE ] g g Wat g Pouneed
out. i ncoeper ates kemacenclbexhdhtosheet sthe aeonbifaati af the
of powdered perlite and boric acid. This conbination,
penetgatwer- as conbination of perlite with other fiusible
salts, within 2 mlliseconds gquenches the firebal
produced by an expl osion and prevents post-bl ast
Test Rilres. [00120] Powdered perlite is denser materi al
an nventional | y_avail abl rlite po red :
[0017B§rli&§lfs pEFP%te {'Rat hggngggﬁegrusﬁggﬁgo ?g§n1aAmerlcan
Innovhewdek. tnestexaspkptatléhi s A sciPerdét egB6Q, twhi £hvdasounds
conventional ly been used for filtration. This denser .
of TNatwy dPlaFRWsCabhmat L ighthtdRafds fGERleC i ast The sides
and A4 9t Ofhe By lsiRg 260 perd i teneat hert h@Rree inches of
horti cul tural grade or expanded perlite, the vol une of
BLASTHRAF hsulkati ohheantde weducedvened e ot asaerif¢lei dgyer of
BLAST %%ﬁMn1tigation properties. For exanple, three inches
60" perlite is the equivalent of abut 5 to 6 inches
of conventional horticultural perlite. [00121] Any
(00178 pe ebiaontiaignerdsasndei ¢ ot eehed ageatdi nge¢epthi€le was
present invention, including but not limted to
examingishi $ichines daegish teddist FaCeR ardia Biddde LOoUR
storage containers, including enclosing devices, and
rTest b€ like. The blastmitigation materials can be such
that the container or enclosing device is protected
[0017frjom alhlist ypest ofvapr essarrtel wwdlgese dt a2busticepandthat no

shock,waves, in_all gaseous enyironnments, particul.ar]
BLAS?W$A§ﬁ%i¥ﬁ§ atrspheri ¢ condilt .Snﬁé%bﬂﬁgi-ﬁPPPSafgﬁ the
firstCOMM @ AL s Rrekact: dhe- pybl ikGeansh fui bdi ngs apdh otrBen owing

structures from explosions within the containers by
detorgittiiogatding ehecheffasct s of the expl osi ons. Experi nent al

[00122] A series of tests were conducted at a firing

range in California to investigate the effectiveness

Test &3 BLASTWRAP(tn) in mitigating air blast and fireballs
from hi gh expl osive charges. _Trials were conduct ed

[00184dai nst i riemfe BRSTiHEREEEES &I (T 2 an®FeRgsthar| that
el | t h C 5 Hi i u
R H kR R e i e e N S
filladardigues ksyst.ens in terns of physiol ogi cal damage to
t he human body. Video records were also nmade to
nmoni tor the devel opnent and propagation of the
fireball and to determ ne the effectiveness of
BLASTWRAP(tm) in extinguishing the fireball



Instrunmentation [00123] Two channel s of

instrunmentation were used.53he pressure transducers
wowene/ 0888 Model 113A21 (H gh Frequency | CP(r) PCEBS2M0€002695

probe, 200 psi, 25 nV, 0.218 inch dianeter diaphragm

accel eration conpensated) , piezoelectric type with

built in charge anplifier wwth the foll ow ng

specifications: Sensitivit + 159 25 nV/ psi 3.6
o ey ety 4 DB (S e

et al connector:
eXper?Lo 3% Coaﬁrtgl%ﬁea efra?&h ﬁw cI%lnr%) 0.21 oz (6.0
g ) [00124] The poser unit and anplifier were PCB

Test el 480D06 with three grain settings x 1 , xlO and X

The pressure tine histories were recorded onto a
[001852]anda>r deiPér f@plep it RGrtAdebe 28udidian sef ter ewas placed
t hrough an Edirol UA-I1X USB audio interface. I
centyadclor dgt wer eY18nBRE afd daphatediiggh 8ou43¢ kAghes internal

l'i ngyLat y m I Si
e e DR B EL e £F) RIBRLSEIIP 2.5 inches,
and vbbtmm&rge[@@bZS$quasde©ressunﬁﬁjmerensabeuIBmedcyllnder

h I [in I in th rv
=bove nERY SREEEELT “HRES Fukantt S0 OT Besi g orbtessize for
this COMyER i @H@Euy\ﬁﬁﬁgn% £r g¥i-eusHesRart §asges positioned
denonstrated that these curves are as accurate as any
at afgishearamesi 2 Thheges venet fnfcddde & sbanc@prgémately
eqU| t [ BSSUre '
1o-2 T%gé 855- r%% gﬁgéﬁgét(gf %ﬁﬁ%T%f @fs ﬁ#@he%BF%éﬁd to the
intemfalen diskerthut @ppeans toyiitnder| | amilt hthhe thasa | ©f the
l.tEe experinments reported herein. [00126] There are two
€Y H5des in which bl ast pressures are conventionally
nmeasured: Free field spherical air bl ast
[oowﬂqm sphey | eﬁgrg@f leed e@elabaatehoogﬁﬂefr efitheld whistling
spherical air blast is captured within a charge is
smokef | @iy ghngbede t heo hkowmel ahdspechopnclodseth® a\qyte, the
fibed & laescst &‘H%;ﬁcv?a "F&‘ﬁ(ﬁ’h%'ﬁ%er%{f%&edbﬂl a%nll to the
C arge is in contact wth dse
extertito, tHaI’te or onad @pl@ﬁ:héfntrc)ef’dve:ctpﬂg:és&lrimeth&?heyllnder was
measur ed ress re for hem spherical blast can be tw ce
move@lﬁﬁdQNa l'iI ot €&8fre, although it is usually
taken to be about 1. 8 times greater.[00128] As an
illustration, the spherical free-fired pressure for
one pound of TNT at 15 feet is 3.4 psi, but rises to
4.7 psi for a hem spherical blast. Wile this is not
the full 1.8 magnification factor that is usually
used, but still an increase. [00129] In the
experiments described herein, it was not possible to
raise the trash receptacles, etc. 30 feet off the
desert floor, and given that the charges were fired
approxi mately 18 inches above the ground, the bl ast
was neither spherical free field nor hem spherica
reflected in nature. Consequently, the blast pressure
records captured |ie somewhere between the two
extremes. [00130] The pressures for smaller charges
were calculated as free field spherical blast waves,
not in the hem spherical node. This is because the
desert floor was relatively soft, and consisted of
| oose packed sand, which is far froman idea
reflective surface off hem spherical neasurenent. It
is considered, however, that as the charge size rises
and the intensity of the blast increases that the
bl ast wave approaches a hem spherical node. [00131] An
absol ute val ue for pressure was not obtained in the
experinments described herein, as the experinents were
designed to conpare the effects of blasts with bl ast
mtigating materials.[00132] The materials used for
testlng were as folloms Ni ne 24 i nch dlaneter 14

T ' . . I r " 4 Y o - .



i nches. Twelve 36 inch dianmeter by 36 inches high
gl ass fiber cylinders in-f®ur-thicknesses: 0.5 inch,
w®2006/0813¢h, 1.5 inches and 2.5 inches 100 net ePGI/U§2006/002695
Fraglite anti-ballistic cloth One 4 feet by 4 feet
mul ti-ply KEVLAR(r) blanket One American |nnovations
Trash receptacle Three 7 feet |ong sections of 24
ches di anmeter oil_pipeline Several containers of

[001 BéLAST\WR&P ISP W Qs EHired TOGTIBR e NuIn RAley -

expl osive materials were used in the experinents : 4
Snokel ess powder Bl asti na19 a& EHr ning fuse [00134]
The fibergl ass cy??mfg?'éc' Pe~ROUEBAERade for these

; . using a

Fig 11: Faﬁ?@é?{&@?gﬁﬁ?ﬂgﬁrﬁéﬁ@?gggg lmr/onﬁg&gZ vinyl ester

Discudsiéh Bf Rés@tshoi ce of materials was nmade on the

No. cnmLsﬂzérmrrermym@r TT ageRtve (| GRpEua]. | FlaSurbas Frréssurd NE[ Equiv

EpdRPider w% il led to a defetrret GhificHes| fideckon | Charge
i Pound

concrete a t|ed in by th i'ncl usion of three 0

_S5.inchdi rs. Thelconcrete base was
1 32 IT 122 89

. 1 1 1 - " one
fnctuded tosensure tihheg thezgressurgand fiebat &

not vent VYea the basd. 3as web{ as {elprovide a 0.22

sreat-stier$frfacef+ dﬁ%qﬁ.kﬁgt“eu!uﬁﬁ vaver-Houl-d—-22°

sretl ect, WAk Ch i NCTreaeesS ezl Nterna StTesses on

LUIVI ndnr_ mm 35] Tha-BFErstl4fesponddr ringsBuwere nf
107 None 1.7 .- A ) 46

[{=] Re=] BNl [arR 14 1 BEN 4N B N T B

tothe bdepcul Hoahon—as st he—ccykinger; %gt they;

10 l2were not fipsted w t H Mwrecongret e base. (00T B] _The |01

11 tipnoce 1iead0d v v AR 4 2~5| bad hal nvv un @ a -54

12 1‘21b|ﬂlgeq)onkrbocu 05 LILI LA 2 ¥ ““Nor‘ﬁe U C \NA T JNA U.‘”’. VALY NA uuCOl A

13| 1Aepek be@C LI OF5S__Of __Oi 1| Nohep el I INES. ThenAval I TIRARITES S| NAf

14 1 2¢he pine WA 3/8 jngHionegnd [Nhe t ubelA were Chifpped altNA

15 | 2.7 f A, o o - 16 - NA Ly NA NA —, NA
16 2dTECTITUS YWNATT 57 0 TTI STERINA PT AU T D NA wet-de NA 110 O NA
17| 1afbaipeomb[hetentire assewbly [was filled w ihf water. [o4
18 1/?'1b|pl ebpmb o L A75FRE A s+ 1137 ionidldAlranl i f3+t ac + hiaNAN | 0.37
19 [ 1/21bpibdbbhd * Ny 5 U UV VTR H T Y g1 = PT TRt o RN Ae T 0.30
20 [ 1k1blpibdbbed | M2.8 PI PEl T Ne&” MmEesS theswal 5 HTI fTTaral Y
21 5 harder tolBesmach. [ QAMIRZT A2fotal pfo 24 tesiBs wer e 0.34
22 I'can - T Ngne - 6. 10, HDrn1 A | 1.54

23 1/9156'&%&1'1b3u A& a tWOegRY Pgrsod—Test T [epNAOOJ M 1018

24 |2charge of [@5. 72- pound.KXC cabecul at edTs20 _haviessa TNT | 3.49

equivalence of one pound TNT was prepared and pl aced
Legend centrally in a 36 inches internal dianeter by 36
-wmwﬂWﬁﬂW@hée3ﬁl WMﬁlbergIass cylinder. The cylinder had a
Zgﬁﬁiﬂlj %s of 2.5 inches, and the charge was
suspe ntraIIy i nsi de the cylinder 18 inches
above the desert floor. There was no concrete base in
this cylinder. The pressures for this charge were
calcul ated as a bare charge in air at 15 feet, and
were expected to be approximtely 3.9 psi. No
BLASTWRAP(tm) was applied to this cylinder. [00139]
After setting the charge, the fiberglass cylinder
remai ned intact, with no discernible damage. Test 2
[00140] This was identical to Test 1 except that three
i nches of BLASTWRAP(tn) was applied to the interna
di aneter and the base of the cylinder for this shot.
[00141] The fiberglass cylinder remained intact, with
no di scerni ble damage. Test 3 [00142] This shot was
identical to Tests 1 and 2 except that, along with
three inches of BLASTWRAP(tn) applied to the interna
di anmeter and the base, a three inches thick
BLASTWRAP(tnm) top was added. [00143] The fi bergl ass
cylinder remained intact with no



di scerni bl e danage. Test 4 [00144] This test was

identical to the previous bhree tests except that the
wo@eiog/okl3est mtigation applied was three i ncheBCD1S2006/002695

BLASTWRAP(tn) applied as a top. [00145] The fi ber

class cylinder remained intact, with no discernible

damage. Test 5 [00146] This test was identical to the

revi s f.our tests except that three inches of
wm%AST&%AP(% SRasP ﬁpp‘I“P r%’%O%‘% i WY ndthe i miraseaiRgy  or
termiPRI® ANGehPloydhenchas ge i ueirght mas hacssasedst Qletsla%lptlon

equi val ent of " 5 pounds of TNT. [00147] There was no
and iy c@fnﬂ@ﬁéﬁﬁ%ﬂﬂﬂatcﬂh@eméthn@@d'mamefnénﬂlﬁay Thirsying

out &f?&%ﬁ%éﬁmgﬁg%#ﬁ$l T J%%érggkﬁaécgpt G gh:hfoa%@%rnatlve

formspoundf’nco,ft Tl\ﬂ'epiﬂ&lr@] fﬁl‘t&ﬁe as n@ndéﬁ@@bﬁl bl e dagege the
o.the cylinder, Test [00150] This test was
eXpr%%ﬂﬁﬁﬁ cal "¢ Tekp-§ é%@eiWQQ%ﬁ fPFee PAcHEy dfe found the
specﬁ%%z\éwga@véﬂasar@@m elolq asnhanci ol gk neglbwegolmsd by a
and top. The charge wei ght was increased to
functé@@@@m‘ﬁﬁatﬁmamtpouﬂds ofinTRAdef00 S]] ddeiree wasndo cover

cer. na to the cylinder. Test

what el R A U i o Vo1 Lokt 9 BKERREAt hadement
or sth&b&uW@S n@thASTMBﬁP(ﬁ@@ appl ied. ththe change wasithe for

equi val ent of 10 pounds of TNT [00153] This fiberglass
CATTYAPOi et WAS tHRCEEPR dHBCHdeR f orhaleser 10and Hadprecisely
equlv%)ﬂé%':t' encednei %Fbo%m%t'@ﬁsefﬁbgalﬁgn Es%grs@l@s%éj in the

damage. These shots include two poun
SpeClééﬁﬁdlDNTaﬁnﬂaﬁﬂ@wm31tTestu@qamm&M]tﬁ&nssshbtem@se351ons

[ ion bl ast .taQ rOV|d check on the

be gl%%ét?&%éntgnghes$hén ﬁ§P§§%®%§ C&qui val ent to 1 pound

TNT and was positioned on a post two feet above the

ground No BLASTWRAP(tm) was applied. Pressures were

nmeasured at 15 feet. As previously discussed, there is

potential difficulty with predicting the pressure for

this type of shot, the charge set up is not conducive

to measuring either hem spherical orspherical blast.

There are two reasons for this: examnation of the

pressure tinme histories show the results to |ie about

hal fway between the two extrenes as expected.

| mportantly, the pressure tine histories are both

nearly Friedlander in shape, showing little evidence

of reduction at 15 feet, although a small reflection

can be seen at around 0.0193s). These bl ast records

show that the instrumentation systemwas collecting

data accurately within the limts of the experinental

setup. Test 10 [00155] A 1 .44-pound C4 charge,

cal cul ated to be equivalent to 2 pounds of TNT, was

prepared and placed centrally in a 35 inches interna

di ameter by 36 inches high fiberglass cylinder. The

cylinder had a wall thickness of 0.5 inch, and the

charge was suspended 12 i nches above the concrete base

of the cylinder. The pressures for this charge,

calcul ated as a bare charge in air at 15 feet, were

expected to be approximately 6 psi. No BLASTWRAP(tm

was applied to this shot. [00156] The fi bergl ass

cylinder was broken into pieces, although the throw of

the pieces was |limted to about ten feet. Test 11

[00157] A O .72-pound C4 charge, calculated to be

equi valent to 1 pound of TNT, was prepared and pl aced

centrally in a 36



i nches internal dianmeter by 35 inches high fiberglass
cylinder. The cylinder had5é& wall thickness of 0.5

wo pwh/osdmd t he charge was suspended 12 i nches BODUS20061@02695
concrete base of the cylinder. The pressures for this
charge, calculated as a bare charge in air at 15 feet,
were expected to beapproximately 63.9 psi. No
BLASTWRAP(t n) was appl to this shot. [00158] The
fiberglass cylinder r %%.%Eﬂn?%?act, with no
discernible damage. Test 12 [00159] The charge fired
in this 'test was a 12 inches long section of stee

WEEEHL OFiLE hanidig e intter RauldiCamsear. GFSEY i Gredibls=18636-8

The ends of the pipe were threaded, and standard water

-t L end.c e at hed The pd been
PR R et Fafa ) MERE dan the: RO kerbal phadpnuary
Gn®7ofIEEm @mb4ﬁﬁ394uuibeen dried to forma Hinch
di aneter hol e through which a detonator was inserted
to.initiate the device. F%@0160] The charge was fired
i ithe PeWaNAg: of Nhe fiFBEEEassPepRFEEeRtf r onf TeSmergency
ition a large l.-plat e Lined
H e Pare o of e Fube viaro uosgeoaBedl.c, gnil Ayberbaric
Mediittedienunber of Oaboilmghst hi ck cylMaddlersl avai | abl egnter.
and | arge areas of the cylinder renai ned undamaged,
and made useful fragnmentation witness plates. [00161]
The tube appeared to have stopped nost if not all of
the fragnentation fromthe main body of the pipe bonb.
Fresh and deep fragnentation patterns could be seen
that matched the jagged outline of the remains of the
fiberglass cylinder. Test 13 [00162] This test was the
same as Test 12 except that the pipe bonb was
contained in a 24 inches dianeter fiberglass ring with
a wall thickness of 0.75 inch. The ring was lined with
3 inches thick BLASTWRAP(tm and a cover of
FRAGLI TE(tm), achopped fiber, fragnment stopping
bl anket made from DYNEEMA(r), a high density
pol yet hyl ene. The bl anket had been fol ded twi ce and so
represented a four-ply blanket. The undersi de of the
bl anket was lined with three inches of BLASTWRAP(tm
that covered the ring to protect the blanket from
bl ast and hi gh tenperatures. The pi pe bonb was pl aced
centrally wthin the ring and detonated as in previous
trials using an electric detonator. [00163]
Exam nation of the ring follow ng the bl ast showed
that fragments fromthe pi pe bonmb body had penetrated
t hrough the fiberglass ring. One end cap had al so
penetrated the ring. The FRAGLI TE(tnm) anti-ballistic
bl anket totally failed, and there was evi dence of heat
damage even through the bl anket was protected by
BLASTWRAP(tm). It appears that FRAGLI TE(tn) is
extrenmely tenperature sensitive, and subsequent
i nvestigation has confirmed that DYNEEMA(r) fabric has
a melting tenperature of 150 OC . Test 14 [00164] This
test consisted of a 24 inches piece of steel oi
pi peline having a wall thickness of 3/8 inch. End caps
3/8 inch thick were welded in place, and the assenbly
was filled with water to replicate oil. A two-pound C4
uncased denolition charge was positioned agai nst the
side of the pipe and detonated. The charge punched a
hol e through the side of the pie, allow ng the water
to partially drain out. Test 15 [00165] This shot was
identical to the previous shot, except that a |ayer of
BLASTWRAP(t m) had been introduced between thecharge
and the pipe. Afresh water filed pipe replaced the
pi pe that had been damaged. [00166] The charge was
det onated, and the BLASTWRAP(tn) was found to have
protected t he pi pe fron1hoI|ng and had not produced

T 1 — Y | o I T | I Y 1 1. .



the welds remained intact. Test 16 [00167] This setup
was identical to that in-Tggt-15, except that the

WBLAGIYRAP(t M) | ayer was replaced with a thi nnBCT/US2006/002695

WHAT

i nches thick, version. Another fresh pipe was
positioned on the range. The 2 pound C4 charge was
attached to the BLASTWRAP(tm protective |ayer and
tonated. The charge did not penetrate the pipe or
§§h§§%%M$H éékage. Test 17 [00168] The charge fired in
this test was a 12 inches |ong section of steel water

pipe with an internal dianeter of 2 inches. The pipe
had bden fi#l | edcairthipeund Heprul eniGiemt idat explosions

snokel ess po r....One of the end caps. had been dri.l|led
with a1 |%€\ﬁl% iametler aholtéjpt’hrgugﬁoiﬁ%‘h a98&t ofaflsy  and
was i nsert ethetre iinnidd ateadtheorgevé€erhé 0@&%9] tihBebottom, or
charge was fired in a 36 inches _dianmeter by 36 inches

hi gh fiber fP&ssS%qA | hdeFORRYPRELE WAl IP3H; txhegslaped with
1.5 inch. t [ @%#g%@N%@P m.,.wa :
positionede%e?&ggﬁ ?ﬁgeg?%gyﬁgngi%n t he cy(%n é}.%ptlonal
[ 00170] Foladpwimig ldetrdnatdadn isft itchenagiepe. adonb, it was
found that one end cap, the one opposite the detonator

end, had pupnched through the cylinder 1. ,
Delan?natigﬁ%ﬁcqqﬁﬁ%ﬂé%nﬁ%?o +Tg058§§ QEPf%aﬁH%ﬁ?ln the
strike waspliasichlg thegdtt b8y [AQA]aThis testeHVeIMRAor an
a pound snokel ess powder filed pipe bonb in a 24

i nches di aReEeMPlivhe§l deee r FAgxiPRe walle¢ethi ckinegwest one

0.75 inch was.li ' i nch t hi ck T e
. The cover cgns?}g?e\é\g%%rg E%L?ﬁlr%gcgn%o%@gl ?g}s%ﬁ(acl@ty of
mat eri al ofeemght tple eseshist treddt ogetdreged The kisanket form

had a*Iinin% gf three i nches of, BLASTWRAP( t ver the
area that Eovered®fherprpescThelhi geiboriy ciwegn the

centrally whiBicg,t hend i Rgec2BdndetRnateth s oirh PEEVIQUS are
trial u5|n%,an el ectric detonator. The major
18

di ffer enceTiAleRl ¥ith & shesk Ratenhe tiingg Meds nirrdpped

in 21 layers of FRAGI TE(tm wound around the ring by
hand. 5[ 001 i_nati.on e remants.of the tria

fol | 0\7?)vi'ng géﬁ%ﬁ&%ﬁwﬁ?@t“ ogﬁgr ggﬁ%ﬁ't & Whotefh the
penet r at ed shbekKEVEARU) ibbanketrithe iki bergliass ring

had been penetrated by nunerous fragnents, including

the end of the pipe. The fragnents were captured by

the FRAGLI TBEt MPWRAR e hACE P iker BAb6tEdMof3 tWeeBern the
cap remai noungertain. jNoQiher fFragnents had escaped.

Test 19 [08173] The charge fired In this test was a

pound pi pe bonb. The charge was fired in a 36 inches

di aneber b{¥h86 domglhesichi gicdobkigl ass eybindear whétein the
wal | thickness. of 5 inch. Athree.inch, |l ayer of
BLASTV\RAP(tsﬁfC\}Kasa%B§pPFgﬁE8 bBEWEEAZthel Bi p& bBABtARE ©f

the cylindper1f@6144h Eoklewhbng det-apatbenngf skhe pipe
bonb, it was found that one end cap, the oné opposite

t he detonator end, had punched through the cylinder

wal | . 6Pel affhratdomtagharheaaydididey wal Eleds 5 wherein the
visible.Tesgl%O.%Og%75£ ThLa test was identical to

Test 19 exZept tRat°the &yfFnder was 2 .5 inches thick

and the pipe bonb was initiated by burning fuse end

rat her  t hanhdet-ondtahed CHIB 41 Nspest oA f0! | D 5

the trials showed that the end ég% had %§%Rp§L§¥$§%%ﬂl the
t hrough t hee®alEebis hadrpederr 4ped-into the

fiberglass wall by about 0.5 inch and then bounced

out. There was sone del amnation at the rear face of

the penetration. Test 21 [00177] This test was

conducted using an Anmerican | nnovations trash

receptacle. A charge equal to five pounds of TNT was

pl aced centrally within the receptacle. The sides



and base of the receptacle were lined with three

i nches of BLASTWRAP(tn)., awmd-the top was covered by a
w®@200n08131ayer of BLASTWRAP(tm . [00178] Fol | owpremyUsS2006/002695

detonation, the trash receptacle was exam ned, and no

damage to the receptacle was found. Test 22 [00179]

This test was identical to Test 21 except that no

BLASTWRAP(t m) was depl oyed. A slight split was found

in the firBte i neeraaiest aerForgyag & thebast yheggen the

bin foll ow ng detonati g§$9§ Test 23
[ 00180] Th(fosrgctaejsrfeﬂd‘ss ioage%&f%gl%%:o escfleZ'Z except that

that the TNT equi val ent was replaced by a pound

snoked ess powdesntilhed pbperbend. [(R018N4iSoewherein the
| ocal i zed deformation of the bin was experienced, but

no penet r ¢WRGICE HeS B Al He¥- 24 [00182] A charge

equi valent .to 20 pound of TNT was placed centrally in

a cyljnder,,365_ inches hi inch jhter ;

di arrejt(g'r. TIlhee %%/rfntl% eerph%;c%y%\g?? ?ﬁl% %%Igsfo%?%m the
i nches, angbg hef ctiex geomiesi isars pendedreeotalal ¢ ylidsi gded
the cylinder above the co creie base of.t£f c%linger.th
The pressufie® fbkd th © S hl QTIRTRG AsT Y bhped With @
charge in gpiges,Posidi onednate i i S4BACEn ObpLlobaf eghiti-
were expected to be approximately 15.2 psi. Three

i nches of BLASTVRAP(tajewasl applied to the interna

di ameter of the cylinder and the base of the cylinder.

[ 0018 The charge was_det onat ed ft i ch :

whi st %ng ﬁﬂ%k%o ?7%%%re%%%%ﬁ§l%%l?%m?%%¥$ngpg§ FEHRoF RS
the suite,tbpectibies @bassicyti ndecomasetolndotopaaveally
failed, but only to the extent that it had s liL i nto
two pi eceslamedtwetieydiptr? t WAt hevbyne; BRiRfsapyand an
about 6 fe 4 T isitesting are
shown beIoﬁé?iggﬁgﬁ?%FéF@?%g%%E%?d@%gébFig 11: Failed
safe: pieces of bin have noved around 6 foot

Di scussionThé Resubisctegendrdinyl tadetawas2| vhedewnt hhe

3" BlastW = cylinder had a 3" base of stWap =

cyl i nder hggpaog"L%%pcg?p%%ﬁgfvi3pf06?@%¥§%?eiggab gac
under st oodrfhaj i hes pheaseet ey 6r berdiadhogyined with a
enpl oyed herein is for the purpose_ of description and |
not of |inPlastonitinetmeansaangimht @pfafs pBFional anti-
carrying o i sclas ions mght take a variety

of aIterna#%%g£$gégsﬁgf%ﬁg%%'departing fromthe

i nvention. Thus, the expressions "neans to..." and
"meang3for The" caatabyeb ectoumddntheospéeifii ¢at wbarein the
above, and/or in the clains below _followe .Q a

functi onal P$eateRbht 925789 REERFEt dSdBFI N énd cover
what ever structural, physical, chemcal, or electrica
elene@%.orTﬁ%rEghggﬁﬁe%hhEEOQBXnBO%bOElemtﬁ@ {HEWE@N the
exi st ‘for carrying out the recited function, whether

or not prebilsskymégiigualiegt mboetrhelenbodi mentuge of
enbodi nent s dgs Ioseg in_the zge%Lficati n abngt and
it is inteRGEERaP SuehtBRpPESsITSASPH8°51 08N SEnsir
broadest interpretation. References 1 . "Expl osives

Engi neeri ngh. Bay a@ﬁ@geﬁccb§éwn%'%g%C%§?§£18¥%efein the

"Journal of Hazardous Materials", , _
January 1997p b$SNhe304n8894er3is Eomplededwasr pBrtially

FACEP, Departnent . Emer gency .Medi_ci.ne, Divi si_gn f
ToxicoIogyﬁéﬁggHyﬁnggpgégﬁﬁd R é&ﬁoﬁgkégﬁﬁgdgggla“
Cent er. WHARpk3 oAl MERiHBa1listAccantairaer .f or
mtigating explosions conprising a top, a bottom and
side, and wherein at | east one of the top, the bottom
or the side is conpletely or partially lined with a
blast mtigating material and an optiona



material anti-ballistic material. 2 . The contai ner

according to claim2 whereb® the blast mtigating
woraioensmho i s in the formof an assenbly of tworET/E%1006/€02695

sheets arranged one over the other and joined by a

plurality of seans, the seans being arranged so as to

formcells or recesses in the space between the

sheet;x%an wherein the cells ar recesses, are filled

h

wi t h oK ST BHEN Hy IR A9 9P CHhit dehtdisksin the
accor di ng t&aata!nmtligmqrrg mattee ighocks aid.enuat i ng
material is perlite. 4 . The container according to
claim3 wherein the perlite is in powder form 5 . The
cont ailer dbdtoratimp irec|aionddiered ncl hemshéckherein the
attenuatin%fgggriaufis aﬂﬁ>dﬁge of _perlite and.at £
fusible fireptoof i ng EHIY 6 " e Ront afnef Tixture o
accordi ng tueliaienamarereisidike salt. is boric acid. 7

The contai ner according to claim6 wherein the
perlite is in powder form8 . The container according
to cl di®m 1 AthePBFhoshey cotetvaiarer fPE anitbating explosions
recept acl e. - 0 in i ng; t ai
wherein thgéﬁlﬁéggér ?%?a %%F?é%ggglogi héﬁ%onggl ?d or
accordi ng tlarddgi ncémphetein tdwe peptdfaltike cebhthi nerblast
is arenovable lid, and the J]id is conpletely or ,
partiallyIqﬁﬁﬁﬁﬁﬁﬁﬁgzamﬁEﬁﬁl?ﬁti@Bgind”hat%gY%?n%%d anti-
an optionalpantidiald istdeg-iaterial . 11. The contai ner
according to claim1 wherein the top of the container
is conpletely or partially lined with a bl ast
m ti gatd-ng Thet ersingil ogridigan depticenak cantridibal | itst i ¢laim 18
mat eri al . . Th nt ai-ner. according to claimz2 . .
wher ei n thégF%ﬁH%¥%?ﬁ%%€ﬁﬁ¥éf%§%l %t%??é%%%%ﬁ+%f|%%,ln the
and the |iddm cotfpl ehel ysosmipbyt idt | yvuld ngd edithed sheets

bl ast nitigfting mat eri al and an opti onal o

anti bal | i sEEE 6T i QP PYCIThE Borit i ter 2accor i gl Py 2
claim12 el itehe J¥ asdan(d tigal | DO ARUSEL A LhSranged so
perlite. 14. The container according to claim 13

wherein thésbl &t Apringatshbs mater imcdsses miixt utbeof space
perlite an fusib fireproof ing salt. .15.,The

cont ai ner g%%ﬁ?%%ﬁgéﬁ% SPEERCT wWheF ei'R S1ie 1t oflof G ©F
cont ai ner irecesrplset ety @ilpard i alikn | & nethodit hadtenuating
blast mtigating material and an optiona

anti - bal | i ¥ ¢Iétleri al . 16. The cont ai ner according to
claim 14 wherein the blast nmtigating naterial is

perllbgu 1&heTh%nQQB%§h eFdéQEBEd'EQcEEdﬁha'Uk$6 clajm 18
wherein the blast mtigating material is a“m xture of
perlite andhareisi bhe saldloslidg Aleweinod oss ng oeve cehich is
for mtigating explosions, conprisin n,encl osj

devi ce \Aﬁafﬁ'ﬁgg)pgld | PREE 2 tbhploet eF?ngieﬁSEtyi a‘1”r‘§/1k:c[J Wi thlast
a bl ast ni wiigaljand ngaketieataand an optional

antiballistic material. 19. The encl osi ng device

according to claim18 wherein the blast mitigating
mat er dl- | Shien ehelbsinoof darMiasseppbyprdfingwotdl exlibim 18
sheets arr Nolg) ver_ the .ot her and joined by a . . .
plurality o0 %E%alr?s?Cht%heenscelé)r?slngei%edflacrer anyed %Jo‘)‘{ sWeh s
form cel | slomedeceagsesailnyt herspaegphetweeen fhen a blast

sheets, and wherein the cells or
A mitigating material.



recesses are filled with a shock attenuating nmateri al

. 20. The encl osi ng devi eeé@ceording to claim 18
wob@ees1314 he encl osi ng device is a pi pe which PGI/US2006/002695

wr apped partially or conpletely with a bl ast

mtigating material. 21. The encl osing device

according to claim 18 wherein the enclosing device is

a tire whi is lined partially or conpletely with a

bl ast fit | Sﬁﬁ ngeﬁfgt%srlineﬂ  SEVIES &RV déF celaim 18

accordi ng tmhedaainm 18nwhengidsi hepbhkagh tAnly 9ahbPgrial  is

material is perlite . 23. The encl osing device

accordi ng tRelidign 18 wherein the bl ast nitigating

material is a mxture of perlite and boric acid. 24.

ggrel Ie‘r:}ggj Iogl Ih% ggevl’{ gl.fo%aign?q?nr C(jjien Cteo célc%lorzr:] 18ng\l\h%r0el rg:ltarill_% 18
wherein the blast mitigating material i1is a

mixture of perlite and boric acid.

24. The enclosing device according to claim 18

wherein the perlite is in powder form.



