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C- GLYCOLI PI DS W TH E] VHANCED TH | PROFI LE FI ELD OF THE

I NVENTI ON The present invention is directed to novel
waynwrheRi@e C- gl ycolipids that selectively i nduP€r/asnt/069545

-type i nmune response characterized by enhanced IL- 12

secretion and increased activation of

antigen-presenting cells (APCs) such as dendritic

cells, and are useful in treating infections, cancers,

@ptticalr Vi talcS tan Goetactipndviethaciand: Mestieniesédaevice

both directly and as adjuvants. BACKGROUND COF THE

ori g1 nal OB HEARENG T FOr R AC TR SR ARST s

distinct CD4+ T cell (helper T cell - Th) subsets t hat

© ochift SholRich el B b L8NS naty S R B Bt
AppPebtior? Q5N o 260/ $02, 292 fikd on M 24 @O@B SUGEPriidi@fhl Patent

therein. Thl cells secrete pe cyt oki nes

AppiligetieribaigNp rﬁ()é$7f4e€rﬁ§n ﬁ@dmmd)f(q rkN?é)P6aaml WAt BravesigaiahPatont
ign t ines

Anfighicker MO ROl lodlffih 2007, MlegiobRE Y bl
1ncdrb@ra%ﬂlbmr6fafdn6®nﬂﬂhef(r ldﬁ"lﬁl’fetwe| I's, viruses and ot her

i ntracel | ul ar pat hogens by stinulating

phagocyt e- nedi at ed defense and increasing the activity

of CD8+ T cells (cytpECHNIJAE®IEED and natural killer

(NK) cells, In addition, Thl cytokines inhibit the

swi Kehinvgntim elees o §rtering vitab yighh ead S108y patiedpily to ayigpl sign

e production of certain i nmunogl obulin

1na§§%ﬁﬁ§§%w§%bh as lgd and IgE, the latter being

particularly inportant for causing allergies. I1L-12 is

secreted mainly by an ing cells (APCs)
i ncludi ng dendritic Cé*ﬁ@ﬂ{ﬁé@?%ﬁ%d macr ophages, and
actBlvad pﬁesﬁEBﬂef&s eelhk Forapdx M dasl digulafihg bellos tbewhky 6f
Th2-t cytokines including IL-4, IL-5 IL-1Q and
blogd Vepssls FeCophHED gas of R OFnER ook HEDT.y Pie WyoBkPHsuTE i the
pealE gre§§{ﬁ]@ﬁ{ tF1 QH&%% cmgﬁrg YedrGhdbe Eﬁlh%H% @Ak Qar cﬁgfg The
! Frast ée d a

s1 nop -medi at e actrons
diasthdiorpresgrel iathe lﬁhbstq)yqswrenmmhz 19 @ shpomrestesy, pHays oo Icatilammycle.
of the bal ance n Thl- and .Th2-type i mmune :
Theyeisgh g@g%ﬁ% ?@P% § 1%9&&(91%1%?@%“%‘? asthn Qpan gftgrial
preSHAR! ahk ?ﬁlsé Seks e B RICRARTH AR A cd BEwWe¥R e RSRRANRandAR imum
many pat hogens evade the 1 mune system by produci ng
pressyicokicagsed.hat shift the Thl -Th2 bal ance to the Th2

| son _and.Del ovi t 2003, npuno
gﬁifé‘y\é HIUIES AR §E, meéé%& }ﬂVlaﬁH%lP{ &by P?I}ﬁtﬁﬂRﬁ%% W&S n a2‘602
mea@ﬁrn@iﬁsi@@ Hic BIB6Y ©dss@ rZﬂohM@QﬁiVae hé fdYRer Muallﬂt@@t&cted to
2: 739-756; Pinto, Pediatrics, Apr. 17 [ Epub
a hogpiéal getgng pThengy- mvwm alaﬁﬁtlb@tﬁimﬁiilé 0@@@@@@@@ 5¢thedsgse simpler
and %11#1 gn%h%g ﬁnggéltég mt%ﬂq%'&%%ﬁeé é? gorahctaﬂgnss hﬁ(i are%ss ulﬂgle-arﬁnt and
lesspdindulnforihe pdiistadea-isusiveascdsyRmcht tcthbed &% n&ﬁé commonly
multiple sclergsis are nedj ated by autopat hogeni c Thi
useq Er reutgis$XaAmEaEARY Ak BONNEREpy hypor esponsi ve Th2
celdhs,
( m@%kagﬁltgﬁbr% ?%ﬂﬁ)éittgpléalgﬁsreg h%ggﬁ% r%ﬂ,& a%&ﬁ’}?énllcﬁnanometer.
An ﬁlﬂhtaB&ZQufﬂ/ilé Ipisxcad arodndDelcaipipticdrm 22 @0B:hINdie.safRe wertical height as
Eﬁ 1- 222; Van Kaer, 2004, | nmrunol. Cel
the pgagf a and I%lﬁum%ti‘%‘ 3 SOYNCCHG R AAPCTRYY NSNS IRT FTid| Uy Ehe
mer@u&rrh'&ioﬁ{etér%e%sﬁt‘és fRA AL bPY il ot ﬂfér&h‘% §1MH§ ah ABANRe cuff
responses. NKT cells are a nlque popul ation of
| ynphocytes that co-express narkers of NK cells along
with a sem-invariant T cell receptor (TCR). In m ce,
the TCR of nobst NKT cells consists of an invariant Va
chai n encoded by the Val 4 and Jal 8 gene segnents
paired with a variable set of Vb chains encoded nainly
by the Vb8.2, Vb7 or Vb2 gene segnents. This TCR
enables NKT ceIIs to recognlze the najor

.y, o o - o o -
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Gal Cer can be used as an adjuvant capabl e of enhancing
and/ or extending the duration of the protective i nmune

W0 e®ponees | nduced by ot her antigens (see US PCT/US2007/069545
2003- 0157135 and Conzal ez- Asegui nol aza et al., J Exp
Med., 2002, 195:617-24). a-Gal Cer can activate NKT
cells both in vitro and in vivo (Kamano et al, 1997,

pre%%%f%]%gbyrf%ég%\%lﬁt gléég%(gfo&calgt}ratl C\]?Iglsgeséklﬁfljﬂm subJectI to the

crrorShidl@APoladbiatiBh as@YaRict ether Pré8re g]aug@( p}“he'\&‘l@f is 1nﬂated
188: 1521-1528). As shown in Figure 1, a-Ga , Wwhe

marprBg by repstcllyGonerzing snpdherdwdthueid thq)bt@@lwlees‘tery is completely

oo RF KA SEBHCH PR oL GeBB Ry D o
preséhii£dd coabaRGHeMideY slaGly wbdagesaht Prebfiee Mhe eeffl SViRAdhIddigust
APCs, and lead to the production of both the Thl -type
stargfe HRIVHE thatesy, dhrituringent flow @gatekd ehqashimghyr pgamding sound
t t
(ﬁrsgg }r&lé%f;f Eg%dedls) erg%ﬁ% ag gxihllcgl t%ﬁ?gu&? I 1’?4 ah%grdo g tﬁer@stohc
bloddprékdutes Theaubtfqeekshie it hethae tdlamdtEantARCSound edhde heard (fifth

produced APCs jnduces a second wave of IFN- g
KOTP?@EESPH@)D\R'I&%&&‘P@”%& PriS¥4fes NK cells to al so

Pr QARG Bheftday Qilé%%eﬁﬁleéhsed%gpébntlﬁ%ﬁs m&{jﬁ%rmghﬁm
11: 241- 252; Kawano et al 7, Science,
somtﬁﬁl@s ﬁcﬁtZﬂqku@ad ﬁlngly rm&tasmiementZdO@ eqlapmenols. fuﬁ'cﬂnbayl,ly similar to

thats) i gﬁta’tq\% . tg{t dgil:s ot géh tl:{erl? ndga'\s/%étapscope and an
exarhBRr'd éélr' T%ad, ﬁ%tdbté@ﬁérpﬂleéﬁs iNKPr&alrk Ser¥r AR |p§€1!{m£tmdﬁy

may result in the secondary activation of several

conpiaitesttodled ¢uff grslersgisiontiha dickagivil S@@lllb osciliptipap lrscuff]mssulre that

den c.cells and o)

are §fepEafit PR il sl BRI P AT Cod PR i M
presS@iel ddes hét deas HERkydRND PEsKiat et hﬁ'ﬁ&uff PRssure substantlally above

adm nistration of a-Gl Cer to mce resulted r aﬁl dly
systeli¢ Biegsuant Thaenfhisiizitialdy inflated to pirespireiim graepeof the systolic blood

el n St t

presgl%])éa gﬁg%gakgés&%ﬂg §§ trh%n Ey Oe{ﬂ?}%‘dg&rg T8 %‘ﬁ.l%g of HRtdiR4RA
dias{diznredser-abs edailaod &van tht dﬁferentZ)@ﬁﬂatl(ﬁ’r mplltl},MSIthatAmald at

Sci SA, 97: 8461- 8466 Gal S un to .
Vaﬂpﬁwﬁj RTepFeadiy e HaAd] ?&%@ﬂthmn gﬁgpélt Y @%e Cﬁlicel@te systolic
andld%{ﬂh@ &5 R@Ftch E% g@ﬁmteﬁﬁll %N‘a%eﬁ%%@f@f‘c%ts i & G@hhQBing

hat the anti-malarita activity of the glycolipidis
the psrcultmmttly rovelti wiresiiltspbtaiddy. usirig-the stscnitdtatyedetbyd as well as
aPlGaI -Cer allows the glycolipid to aneliorate a nunber
POSYPICHi f f er ent aut oi mrune’ di seases, i ncluding aut oi mune
type 1 di abetes and aut oi mune encephal onyelitis

(Wlson et al., 2002, Tt 8:225-231).

Inportantly, in additi oﬁﬁmﬁl\@{]abl li ty to stinulate

| MHREME GHRLASE Fitallst n%&s%%nggéw&ﬁhﬂﬁﬁé‘sda $RA&r fixation

a- Gal Cer, |ndepen egt ly of its dosage, does not induce
dthcoxaImnﬂyah Snnmgl em@n,amd anonkay snif. NBkassaser fedatian device is

r 58: 12 07) ffectiveness
adagipa B bR e oLy o iostigdperipg o ey M R
artefyNErHe@pEieaTiskihg Sistoiin@hudefabpthat foufddl an élgd: all RdratdoR&nd an
al

cytokines (i.e | FN- IL12andIL4)( et al.
optlsz@oiftec@r qllrﬁﬁwhwh arejb@gi Bethe sEBOr Besticardsvisaandmwae with

D0 ORI oS08, BB RESA s vt

tunors in a Phase | study th a- Gal Cer (G accone et
al., 2002, din. Cancer Res., 8 : 3702-3709).
Treatnment with a- Gal Cer has been shown to be nore
effective if the cytokine profile of NKT cells is
shifted, e.g., towards Thl-type by adm nistration of
CDl d- pul sed dendritic cells (Fujii et al., 2002, Nat.
| munol, 3 : 867-874). An a-Gal Cer analog that could
selectlvely |nduce ThI or Th2 -type I mmune response

o o e T
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and 1000-fol d inproved activity agai nst nel anoma
net ast ases and nml aria, respectively. The Thl -type
W@ea0oki#neo | L- 12 has recently attracted a | ot 0OPCT/US2007/069545
attention because of its essential role in the
interaction between the innate and adapti ve arns of
innunity by regul ating inflannatory responses and
nnate res ance .ta infection and cancer (revie

res) B ool PG PGPS 10 SERTRAE BEROPLRE D et eral pulse
Whe%QQ@sen%é}'r fhpioR aew%tsfﬂidéd a@ﬁhﬁkh@ﬁla@r&%ﬂo&:ﬁf&&ff tﬁ%es"ﬁbj ect.

3, 14:361-368). Endogenous IL-12 is required f
Thew@pdtsanmg mtenmm m&dﬂj}g@mahmdset ﬁu@mrtlse mpmm@m bqndmg, or

COH}%%“S@? %ﬂlﬁ%ﬁt QMG Ry Sﬁg‘e Oé)FlF%can%‘hg %yrs%?ﬁ%r a%erF BNy P{éler portions

of thidksparcsl seﬁﬁﬁ?lsy‘s@ém,w/hlﬁﬁi vEeRsiIUITY hangd\th dnlypRics] sidras tdd@ived
spont aneous in genetically nodified mce. As

by th@ epfiqai é@teﬁ%vﬂle oufpuf pnjt secrtyse.| o Ererapticd] SBYSIRFSENS an

1nplﬁ‘ @c&%ﬁﬁ{&é g%tvgr%%ﬁt’ do‘h‘e§po(fla IleSo %g %tgiz?ﬁ ﬁ%g ﬁgﬁgl l?e??[es, using the

1np£ﬂmﬁkaﬁ&eommbeuMhmyunology, Mosby ed 6th ed.; Ma and

Trinchieri,, Adv |.mmunol, 200 79: 55- 92 H | ke
Bl JBdomg gaplemsptatignsy thegigpsor Sxatien doer canfke@n prﬂ%f%He) puff. In

som@ &k glen?engatlgﬁgg tRBVital M: Nrﬂea@‘ﬁgnﬁnf:m%%n A1 iNBEssure sensor to
secondary and tertlary pro-infl ammatory cytoki nes

detdchal pmesjlrdz)ypplicd i@ tlteawnetoanchl lapation.obn sonefifrpddmanatione, the output

I nfect ed %nd tunor cells or may actlva 4&q§§Ft
UNitEAP FeCahgi BB I RSEITaT P PERRUTS PG HdET DEeEyTof
applidd toliBe SihtGRichDIBBatReGH fobferh@iUiiat ¥igh BLihe Sho RSt Hor@the
its ability to determne or augnent Thl and cytotoxic
optigal|sppgpesptean amsktbe prssure Bewduse of this ability, |L-12
Cgcs:lglsﬁl?lgtlrlelﬁ%relleg{raﬁﬁ}ll nt[heaa%‘a VI 1 z}llkl)?ca,tlﬁlg gf; i Saﬁ gctqtfle 8ody can be
an upper @rhil Mdahe sameeefi-mtioh davite céﬂ%@onﬁ@ﬁ%ﬁ@b el aRyophid¥i&ensing
rai sed nmuch hope that I1L-12 could be a powerf ul
systemep Bputienablodgsprse apaichsnt dupresrpul m;ﬁ/@\bé%chwé Reteys ly gome
t I
implofloks, IR Bl Nobton ok T Bleb it £ V8 i PR Ehor
fixatioe dévicatdndre donfipurisy o d@ra thefopsibaleonsis AyvidRYis@osilibiable to

| NVENTI ON As fol | ows fr&gtthe BackgrQung Sectlon

sensgHpNeMephdyctojagpulseagpdigbtery: nln oEc4pp lqnantafions, ‘the

anafofHT&H] @oc%ﬁbﬁ"yf ﬁﬁ% QBje&LIRBY qu snitibathd ql@é’&nk&vﬁﬁaﬂof{ 'dé’@ce can be
toxicity, highin VIVO stab |I|ty, and the ability t

confglred ¢ thel theiopt cad ecBme sypisen is posiiienabds poesgsnovament due to a

ar.ticul ar -t [ ne responses associated with

pulR R phg BbRoreotiriet s 5iSduct | on. The pr eent

| NVBREME MmARAHRREESs, bPE&E ran@tR thebe A @@&iﬁrehﬁbﬂe Reawvagiide

by provi di hg novel synthetlc C-glycolipids. The
ando Aplsaibdswarceuis. pr sxanimplamerieiions, fewpticd aeltaitereands 2

whi.ch require a Th-1 -type response for contro
diffuser, . . . .

|nclud|ng, but not limted to, various infections,

canassse imppkehichriatd, we: ahtiselrsdarcs ana it @icoll BTrud6r can be

di seases. These conpounds can al so augnent an
confighrith éyerrrieiaysneeklanatis oyt i hheoniigardgtcetortfan be positioned to
detecgg g %131% loP 'tl‘%‘c'spg{krlr%ﬁeﬁtefx? ?&t&ﬁt&a}ng%ﬁ%{e%ﬂ%ﬂsﬁﬁh%dﬁgl}aé indicative of
optiefIdReglizecodwe d-vaHECH e, detdeera poriicn ofEhi2 spicRle, patferin®utput. In some

C33 al ken r-R OR 2: when Y is -

1mp%1?en€%19n%|t§e§,pl¥t¥ @n@gz:agp%ma spaglg\l@pﬁcﬁ Cgl;gl—l— ﬁonent that

al kyl substituted with phengl Rl and R2 are

substituted or unsubstituted al kyl or al kenyl groups

such that Rl and R2 conbi ned have from 23 to 32 carbon

atons; R3 is -OH or a nonosaccharide and R4 is H, or R3

is Hand R4 is -OH or a nonosaccharide; and R5 is

hydrogen or a nonosacchari de, and pharnmaceutically

acceptable salts or esters thereof. In a preferred

enbodlnent Y |s -C}tc}+ |n a trans or CIS

Y Y T T s ~1 - e
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wherein Yis -CH2-CH2-; Xis O RRis H R3is OH R4

is H and Qis -(CH2)27-CH3, and pharmaceutically
waewepsrnl e salts and esters thereof. Another PCT/US2007/069545

enbodi nent of the invention is a pharnmaceutica

conmposition conprising a conpound as defined above in

association wth a pharmaceutically acceptable

preEafh BarichhdeR ST AR St i o AR sy PG O8fbut. 1n

sonfé‘?ﬁ@fé%e%tati%hé M @ticABdActhe@&h hbbe %N)ptrctab’&%rgyer%%%g p@i/tlon
cells and activating dendritic cells in

hanlmadmaMét histhee erepithanetbe sphekleipattemi awgputo FQM@an'mlmme Salmface
arcafofyBEDRUsT! STRE esflkind R be s vl PO Ripn ayespgp speckle

size-type i nmune responses so selectively and efficiently
that they are effective in treatnment both when used
di rlasemg IaplgmaRHows gy apsicalaiourranes be asplarentilighiwauree (.., a
sease-specific antigens. Therefore, yet another
nbodi ment of the invention is a nmethod for treating a
di deasmewhplemenguiy, dﬁ: wdtal bigh caitl hpat leas panstea lidart rate, an
control in_a mamal . in need thereqf, i.ch met hod
arteeelrﬁﬂlseswegam ﬁ.sg%t%hlq of BrepHHEC ety V@ﬂ%}% PEdyIrS, @ mean
arte AT sstulﬂee g%\%:] fanfd%rﬁweﬁal(do)m huﬁ& limting
exanp es of dl eas requires a T -1 -type
redp tsnme 1rhpkemcntatlomsi themlitpud @nitchie genopats a nganoe p$theordal sign

usi r 0| | f Vgoﬁﬁlg%gﬁéidlggpﬂgf%qﬁ@w&? 8 1<(‘ﬂl ?%gtgr whi ch

r eqﬁls&% uﬁpfgﬁrehta’tlbﬁlsp ehd BRIPSIBA enchQremOMtdeQlce ictn ARlude display
infectious viral disease, e.g., a human

to dﬁpmimb@éfsig@urm@yremem@enewed)by thf: e@@ub\mlt hlapamicti s C
1rane L(OM 1tal glggt O?l:]a&grenfﬁ:%l % Vlce can 1nc (?6 a(n ala ;ﬁm §,y)§tern to

ion; VeI ¥
pro&ye ammh d\étebtame(sﬁ'gi‘d) whod 8€1thlaien msasaf&téne perRi@EEbY 8@
enbodi nent, the disease is a cancer, e.g., a solid
outpug B MmegEsH prsdoderarned GiEeRR- of t he pr ostate or breast.
0 b P BR 7 AR TER 0 P RRRRC Sprin
attachegrent ieag atpoetidnofithoggtivat sanyingfsyaemamtowgeer a fore from the

| by i mmuni e manmal with the antigen and
aﬂe&%@ﬂﬂ#ﬁo fH 6 O%ﬁaﬂwl%mg CHHPPIS PRI &t aé%%ﬁ% (heceryial
puk£ornula (1) hi a preferred enbodinent, the antigen is
H V-specific, malaria-specific, or prostate
caroeoms peplefricotatiyey, thenotaheign mﬂasdﬁmemttdewse aamaichold aof
reparing the. co unds of fornul descri
preRuE Bt Sief RSN g tlasid P g anedorbme BT R or»
subRc %Hﬁ%‘ﬂﬁb BE ahabMbadloChtionbBh&kdhset fitatiGh Ql%w%'to alldvsfor
- or -CH=CH; when Y is -CH2-CH2-, Qi
arteaglaamzieéﬂcraem Yy theroptigal sengng sysigne At aqusstlancchﬁi@mo andy¢parated
7- K 2 alkenyl, -R-OR 2, or C6-C8
ﬁoéﬁﬁaﬁ%%yl F¥?ﬁ¥é? With phenyl; Rl and R2 are
s uliatsbinb ir@plcaicntarisl) Sid dpulbelmeaélhg kystom ahd o Ylutpyik anipsan be
such that R1L and R2 conbi ned have from23 to 32 carbon
adapfed fssenpesa pulse appliudgoha @gtaré%,lmbie donuig ey cmentbeggping, or
e B B B o e e A Sl el R Pl Pporions
of tlaceephibdeheng aystan ovhiels tar &smlhmraedfangél' hlethﬁepﬂmldi 51gnal received

by tﬁggﬁﬁﬂi ig%ﬁét;;re (131%0@3 H?%lﬁgi(e ?ﬂ&ﬁ%@gﬁ%& ica SBP? E@@@ount%@m be

treatment with a p-nitrophepyl ester having the
formula I'l1:wherein Qis as defined above; and (b)
subsequent|ly deprotecting Pg2 and Pg3, and optionally
hydr ogenati ng t he carbon-carbon doubl e bond adj acent
the cyclic group to forma conpound of fornmula (I).
According to one preferred enbodi nent, the conpound of
fornula (11) is BRI EF DESCRI PTI ON OF THE DRAW NGS
Flgure 1 |s a schenatlc representatlon of cytoklne and

o - L,

lase
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(A-5), Z=control (PBS alone), CRONY=a-C- Gal Cer,
KRN=a- Gal Cer, GCKI 09 (A-1 transconforner), GCKI 5 1

W@ 2007/1402¢6 conf orner), and GCKI 52 [A-7]. The |rUBUS2001/069545
IFN-g in the sera were neasured at 0, 2, 6, 12, 24,
48, and 72 hours after the conpound adm nistration by
enzyne- | i nked i nmmunosor bent assay (ELI SA). The data

X as the average .+/-_.standard devi a
confilspy SEFIGHER OB stetis Tr T RORe BT “SB0 b et gtive ind the
output 9t 88n Bfa f%ﬁb GbtekhglaipulRvRfvefod Bf cabllof thRrics of arterial
cytokine IL-12 that is released upon adm nistration of
pulsehe corrpounds of the |nvent| on or control corrpounds to

BAB/C éFs t élﬂ}g 7e%L av1i1n sulie&t !ﬂ lacing a
Stfas éﬁr% gntPed” M eHE S gut &€ a?nf'é‘ . %d?r%% hd ache
sens(ofr fidiSorAdehice dBainGOMPURSshiCA@datiofef § QUBIEMNEniAg Blovetdent
compound (A-4), E= conpound (A-5), Z= control (PBS
corrgspaENg teRONYRNR Oulsa adreenpriag: mepws? of Bexitaisign. The sensor

T By 55y M08 GEEDISE 05 i

refréctorladd addbptidd, dewa'd)r 721 dfoutrish afetherd liyhthe sampofirdion device and
adm n| stratio enz kedi nmunosor bent assay,
moyepitSRpVerpEy 03 éheaseawé @%?Iég%yé%e 280 PRI DRls e an 11@?““ igrthe
mox%fmehv\%elqdhﬁ% ecfrl%ge tplijégklgl;l '(0)9 ?ﬂgegsft gﬂé’% Zgn ég{éh% (Io.)ll){lgékllgﬁlé systern
relatihato otherthamsexﬂ thsepmmcalchnnmg sysé&tnn, ovhic catrhESLdbmpamhladge ina

ontiihtetareRaye ey e lsRler “RRTRM e Carpotnieine & inpu

inditRRCRTERY QEnbd ih e drh@link 860 Aﬁ[c%l ArSORBAVEHby the optical detector
(trans-A-1), B= conpound oundy g

corpasomnd lr(lpl-em)entaaﬂn&; (dmgneﬁg@ld cm layludz&mlmmg @l pr@s@ 'to the

anaBRGitdoog Gy O Byt L g SRR Tl oy epiel S (ol the
metlb®cdneveli8e Afdutihg 4hd predshife fppliad wethe afed hEldc@ionOwitthe

6, 12, 24, 48, and 72 hours after the conpound
sensgd fixai deviGesrepihcarrghat fima rad detarminBgcy sant oty

e =+

chaigbe S oy P bR AR RE o Fnl o ERERRE it o
sigmhrbc&BedjbpthetopuyilaietdOE)r Ioemeths pafod dfaime rfﬂmJgBﬁSraoéd rhémure of

I nvention red by ELI A i n an experinenta

the yitalygjgnycgn Rrepatedian thy &qricyo %lﬁ%%‘?ﬂ“f%?ri%‘ﬁs ?rlqgﬁks ae%qtp of time.
| L1 ¥@s 11ﬂﬁfeﬁ{eﬁlaﬂ8ﬁis By dEbthcidinbh8e SHﬂafn%%%gneasured blood
supernatants of Immature dendritic cel

presameenmm@menu ne dnﬁ@irpul% chouactsrivia, hnd y nlg:tsn@wmt plD&eﬂf-

Per i her Bl o nucl ear . Cel.l s in the
charﬁptggg en%rél? g A gﬁ& %1,%1101?&}5631 Qe th(e m sure oddgessure
meefsﬁfeﬁﬁﬁt fhé thitial ?ﬁb’é@ﬂari&érﬁsﬁ@\ ahld, th@ﬁﬁ%@qﬁeh u?ﬂes ch%ﬂe'islgtlc The

[A-7], and contr ol corrpounds CRONY=a- C Cer and
initigRNese charackaristic FRinger eiaigd atra 16Eah@m¢mndtarﬁ@bmmrpsﬂsgf
charce%tegls(tllcncgaélsog?or‘b?t Illerzgar‘%gsshl C ﬁgn?rglgllseﬂflegg%y %@L B?EIVGn of the
seng2d PedvichRAt ﬁbmhmmphdahseﬁsﬁlg Qydukah. qak hleaswécemooa b&ssure

nunbers of PBMCs secreting [FN-g or IL-4
MCeAYRICBICHY B PAIdSPEMIAsHITTEBL BUF £l9s9rig t@r m}twhﬁm@ tlean to the

syngenei ¢ CD14- PBMCs in the ELISPOT plate
Sub%gﬁ ])%HZEG hours in the presence of various glycolipids
.e., GCK142A [ A-6] GCK109 [trans-A-1], GCK151

[CI s-A-1], GCK127 [A-2], GCK152 [A-T7], and control

conpounds CRONY= a-C Gal Cer and KRN=a- Gal Cer).

DETAI LED DESCRI PTI ON OF THE I NVENTI ON Definitions The

terms "Thl -type i mune response” and "Th2-type i mune

response” as used herein refer to inmune responses

medi ated by Thl and Th2 CD4+ hel per T cells,

respectively. The terns "Thl -type cytoki nes" and

"Th2-type cytokines" refer to cytokines produced by

Thl and Th2 cells, respectively. Thl -type cytokines

i ncl ude but are not limted to, IFN-g and IL 12 A

o o o o o —l o~ T
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The term "nonosacchari de" refers to a sugar nol ecul e

having a chain of 3-10 carbon atons in the formof an
wWab@ehyteo (al dose) or ketone (ketose). SuitablBCT/US2007/069545

nonosacchari des contenplated for use in the invention

i nclude both naturally occurring and synthetic

nonosacchari des. Non-limting exanples of suitable

nonosaccharj des i.nclude trioses, such as. gl ycerose and

di 1) aPBS PAEISTERBIOR, {1 RabEaSQaH 480 QRyARCELETaer can D2
conBEYENEH B PFREEAS gﬁa&ﬁ olhtpas sy RS Ees iR &PORARSS relative

ribose, xylulose ribul ose; nethyl pentoses
moyegrcitoikgsiowusde,and tlchopdisak iefiastose and f ucose;

hexoses, .such as..gl ucose,  rannNos al act os fructose

and sors dBHEhe AR S ie YR AT e PR SRS R V%S
arteflall RIRNIBRERTD 8 8y stSIRIRIBEP hrek ABE adlishtdTRIBIONEPsHUES @ mean

Pref erred nonosacchari des i nclude, but are not limted
arteigl blpedprgesyre, Aputse presguesvandangistial mplisce onpound f or

tr ing - ' : i | :

o 5000 Ao ARG, R BEIE s B HEEH ot
deter@atihg 8 pulke pEwdaliloen ehargdsan alid anowit oAbpticabsicrgneceived by

syan§?1or paraneter of the disease in mamal s,
the ppfiga ¥gohumans. As used herein, the term
" PRALIRE Y&l L AEmeRE AR A RlidvicShc GRS ©nld1eT:@Rbn
refers to those salts (e.g., carboxylate salts, am no
devmej ah gudidalt scosing systesy), aaddn estper sniof Thhensorfpatioddewte is

th resent. i nventi on whi ar.e i thi.n the sc of
o B R A A Pt St Tp R of BrUiSe: VANBGHTSLS on
arteWy. etdpicdlisefdigSsyRfenPAlciuBS Sn ¥htidAPsdurdd iR ctafd b bpdleal
irritation, allergic response, andthe |ike, '
detastonrhotls of whishwiq ield by dwssonsosifiscatemédvied anidgroveavitiomozgrgent
effective for theiy intended use,. as wekl as.the
of et TGP e heer R oot hr st Bl st flhene
speéMle phrer et bpfical BRctoLIsPositibeed to defectistElEash e pBitidntod the
mean to prevent a disease or to relieve or alleviate

spegkde pattesn ognet ayligsnerpicdhergframdbadecsted porsignpbthe spegkdhpaitern
e 1 . R r " "
out T BN AR A e B Gl B AL Bt il BE B ch
benghiap) @ctobpiravsieon off af leadt oo paridn of thei opaikalrsandifi @ sitsain mitatot to
a di sease., The term "therapeutically effective" :
otheg peFtiasy Of e dipbieal SISO Y B SCHIG RD SRS ipgheeptical
sigrfaPRRAYES W Rhintha hERGEYhbEBh of ﬁig%gééktlé ?ﬁte‘htﬂ 8ltplS The output unit
sufficient to result In a desired activity upon
generdivs pinstasatiod thet otabsigamsmyg aisrgnakiadichiner @dhe offtiel signats
"pharmaceutically acce bl e" . and "physiol ogically
reoci o it Atk peBi e BF sk BaET and ac ueed i n
CONAG6IE MpMirlchtaGORR ARl deh QP Fix@fiort H&/idd VAR HeiaQnflRARE ch@. In
mol ecul ar entities and other ingredients of such
somgampiesiontasiays, theavite signphepsiiemeti deyideycan drcdydgtiiressaigdeir to
n i.call r gdu n rd reaction n.. .
derdiEh IV ERU B0 BRI IR o RO N8 g, the utput
unittdag réce v frpmar pragate deadr] ¥ prssuepingt iadicsians tappicosues
by a regqul at or aqency of the Federal or a state
app@%@rthwﬁorawafllpg% w8 and gepaty agitapsign e Pisi BPEHTase Her
. ggp¢ : opeia for use in mammal s,
Opngﬁggﬁgﬁé%ﬁgﬁf|cu g?ﬁﬁgng5ﬁﬁﬁans. The term"carrier”
refers to a diluent, excipient, or vehicle with which
a conmpound of the invention is adm nistered. Such
phar maceutical carriers can be sterile |liquids, such
as water and oils, including those of petrol eum
ani mal, vegetable or synthetic origin, such as peanut
oil, soybean oil, mneral oil, sesame oil and the
i ke. Water or aqueous sol ution, saline solutions, and
aqueous dextrose and gl ycerol solutions are preferably
used as carriers, particularly for injectable
sol utions. Suitable pharmaceutical carriers are
described in "Rem ngton's Pharmaceutical Sciences" by

A A a1 " A M~ 1 ——r .
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are not limted to, cows, horses, sheep, pigs, fow

(e.g., chickens), goats, cats, dogs, rodents (e.g.,
wha0vgtenrs) mce, rats, rabbits), nonkeys, pri neCEES20aN0H9545

humans. In a preferred enbodi nent, the subject is a

human. The term "about" or "approxi matel y" nmeans

Wi thin an acceptable error range for the particular

val ue as.det ernj ned one af ordi.n sk

ar t10 SGRF IRP e%&%’fﬁe %’ %nﬁtOHHFetﬁ%“ﬁ‘“ t‘ﬁéu{’ﬂﬁrtd% ap Bpper arm,
and TRAHESTiQliof 8EREISRBAfigUre € s0 thfaht%e |ogﬁ&a{1 @éﬂsﬁ&ssy@tfemt ke

neasur enent system For exanpl e, out" can nean
posifionihile tolseose movenerty dne to &pdﬁ@aﬁajbrdelvalaﬂrteans per the

practice.in the, art. ative about ' can

] aﬁ[a SOme 1mBIe{ngntfgg}15 'Ft)l}e pglrcgbsloyrcle éi%izlge 58 nclrlrlgft &0 op‘ucarl1 source
and préeffevea tlay difsésunhric@nt D p@ dRERI B 8O byti&ll kdurcdd fréduce the

1% of a given value. Alternatively, particularly with

speqkde prstern pwpph dios greraplesihe ddfscioran prgedespalyoxymeghylenens white
ﬂuo?(?ﬂe p%{uﬂid@ @’31 %Lngogﬁatfr%éftg%g(gﬁ i g&tﬂﬁ %&ﬁ%feﬁth dgns %he

optlval s@al Shetracpiardugh wl pmlrtlombﬁms dﬂfu@elde@ﬁfgl dottkhesstolibetween
applufﬁbion and cl ai ms, unless otherw se stated the
0.2 mgy gy LBGYR" meaning within an acceptabl e error range
f or kB%ie PrﬁﬁfehﬁﬁtaﬂBné’ ﬂté’@tﬁﬁ%‘éh&e beyiRs %mg}ude Bn optical source
accordance wth t ent 1 nvention there may B
and emmlrmy edthcsurfv&mmp@rfattlmls Itleat wid faarct s nodpoigyl, sigriat poidiiodddygythe
rec ant DNA Ephn ues within the skill of the

Op“&a§om§ﬁghmpgﬁﬁﬂﬁﬁﬁ% ‘| -known and are expl ai ned
f ulth¥omB ithPRnchiaBbAY, HicByitaP8i8n nRafiremSAMRLREKan fHclude @Rpatial
and Maniatis, Ml ecular C oning: A Laboratory Manua
Optlsé@@ﬁl@dﬁohdtapt@d tq 188Gt tisorrdicgdatentorHiarh srceivatme mt@py of the

specektle %S[tenicgllgdut) Fi:robﬁaa Halg,ntg% &atﬁW%tlcar?écgeJe%apnr ‘%eaa ocklng
strud@tdimsng anddiichll apekufy. fofch@M@eregt]. 1985) ;
A i gonucl eotide Synthesis (M. Gait ed 1984); Nucleic
Acild seip rmateﬁaﬂtaaﬂnq Brempticglrsécctor g3n hpyegyi epsicalgacrey

I

receé]lrgg a&]tlgln-nﬁéé'lﬂ zllirogtﬁﬁgga%n ?ﬁr%%ltﬁé 51{3? E‘Cﬁl QB Jlﬁ’t{%ﬁ
outhit. e Bneyampés] the(cﬂe@s&;ﬁe)d] porrlmsm@itthb spetllc@aktbh cAndbe Eeyz yhmsl 00

[IRL Press, (1986)] Perba% A Practi cal ﬁglde
HMQGANESA %fran(glvgrﬁgﬁ épe(clflgtg)é)the §pc le RAltGiBem %)(rnealn( gget)tatlons the
detdeh¥d g%?ﬁo 3QhO ﬁle'pgttMEllcﬁﬁ Uk BEWBERN QgY 25 JigNR (WY 41€Y offan

Sons, Inc. (1994). Conpounds of the Present
avmwqummkbnﬁM@ﬂeﬁﬂédpaM%nooupounds of fornula (I) mhere

Xis O RBijs H R3is.OHdand R4 is H Pref the

o otTadmBlE e iR OB SRER L B HAGeE FRBoet
n ughgemb hﬁl%en@ﬁﬁqow tHeptichlRictbctdréan eRtRidR a(flu@lity dtn)%tlcal
gr oup ach nucleophlllc bond is preferably an

ete@tlﬁ@regu(mqkea@h optical @eﬁegtmmg)opy aglypted toare@mu@p@tld@bmrgy from the
specg(rlee aettrea fro&t agélﬁfam/ Odegec?ﬁdnrggu fif 8{' tlh ec?:f;er gre]rsn qu o?‘rg In some
impfdhtuitdtioas, ttl@df apttbal d@&dtdraran d@ara ©b ok I@M@S detecfoai n Q For

exanpl e, .the doubl e bond can be | ocated at an

poéntspl’@ﬁ implspcatatigny thecyfahyian stbhg atflpashprhel & kganiralg) an

[ r {

B eI, 35S0y P A ooy gogan
artetial tﬂ@od:mekmre, atpaiss prgswt eanabinyar2balt @ngianeor e

preferably 28 to 32 carbon atons, and having one, two,

or three double bonds. Preferably, Q only has one

doubl e bond. Preferably, the double bond is |ocated

between C7 and C 2 (fromthe end of the Q group bound

to the carbonyl group) and nore preferably between C7

and Cl10 (e.g., between C9 and Cl10) . Preferably, Qis

-C8H 6- CH=CH C 8H37 . A particular famly of

compounds is when Qis a C23-C32 al kenyl and Y is -

CH=CH-, preferably in the trans conformation. In

another enbodlnent Q Is -R*O-R 2. The oxygen atom can

e
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preferably C27 or C28 al kyl. According to another
preferred enbodinent Yis -CHCH and Qis -R-OR 2
wab@ra4R10 and R2 are as defined above. Prefer abCHpSI007/069545
contains from23 to 32 carbon atons, norepreferably
from?25 to 32 carbon atons, and even nore preferably
fron128 to 32 carbon atonms. For exanple, Q can be - C

O C6Hi 3. Preferr ounds of the inventio
7 SOBS TS RG. 1 Vi B A sBBHAEAG Gtk gy spring

atta@EOLARLE aRkich ANKe §Al &n&ﬂﬁg EAEm tEeh\BlterR BRI the
conpounds of the invention include, but are not
artefipliulsecind 6o retinoghe eptinahsansingapstem heirdtialatage after the arterial

pul#) Chdl ) g%ge#t%@%gll %XT&HSC%%:_V%ESGI 1? %llgé 3 andrt&a%lg%ﬁ@ include a sensor
pad b3/, ‘tﬁfsth5 Rimsdr fxdtnlegiat agjaogy (e %Miltbnﬁca{ Ncdf@ordX@Bematon of

os-(1 , 1 1-F)- enoylan1|no% 4, 5- nonadecaned i 0
the ﬁﬁnﬁ@)pad o830 kK die Ekatng Meyement, cpppFstiory barding of portions of

r

the é}?{é’)a(lg%eugéa%l tgé'tacra]lg %sﬁltri)ﬁ g%c?fﬁiﬁ?]@}{ of ﬁl% %%ak;lé Hétlt\é'n#‘ 016put

( CHIﬁ)s&% @hl@l)eﬂn@ﬁ}dﬁoﬁs ﬁleﬁ‘aptﬂé’ﬂl—slenmﬁ.‘g systern can be adapted to sense a
pulq%{a?g)?it egf M@f%%es &OI\II"E%%%]ZQ&E}:I? C€S v or cornpressmn of at
leas( %&‘%I@B@l@ cdl %élsﬂ% E‘)t)em]relatlve to other nportlons of the optical

(‘a- D-gal act opyr anos N- 20<>xanonacos- (

senslﬂg §)steam @g&ildmanne$ult41n51- Sﬂﬂﬂ@@fadla(lges 12 tHe) detavtedi Imlrtlet( @Hhe

spedi{s ol Ie%{te& alatpg 3 dbsp BYPAHBRYFILioRy: s RREGEATBs MM sy Fan be
conﬁ%@t‘e@ &A&G vpdcal argﬁm—s eqRelclatife Bf $drREbf %ﬁ@ﬁﬂ%@ke@ﬁnd the
e invention is onpound having the fornul
outph anvaeiebe adagadyto gg‘r@gptng I8l pailss ayave of each of the series of arterial
1thereof Ther apeuti c Uses The conpounds of the
PUShvention are useful for treating any di sease that
WOLIh doteagidcts, 4 irfod oFARACHrNE Viedughiion seijca cﬂﬂ lnclude
type i nmune response, especially froma Thi y
plaging, ffF‘élSWe@f?élﬁg dcise apdin &t apdtomicahlospfia subipof, generatmg a

oS PELPIBE, bARSPERRL ASHRIEIY BuBmor g
detecahg, mslmgfamdptloﬁdeteetMEMmﬁthasmmSﬁMn allewce;mqwm@ndsf the

nhancerment of |L-4 secretlon Wt hout being boynd by
Spegﬁ%@p%m puppiAndiasagaing theefiom 2 sieBsldng atmeé)rflﬁptégai Grerey
recdiER HH A REld RYGorf HEthe Eﬂb%kfégﬂ&%n% Rfccti$otiBreSthOfeckle
nmedi ate sel ective 1 nducti on I mrune responses
pattbtyl dbiamglhg i teepdnke toT@RurfiaRCss, andh goteraoigi wrataassreN}fﬂle Vltal
Ll1s.and results i cretion of |FN
Slgnclé“l“}%the EB%%%& Slgﬂﬁ&“@&‘g}@ of Srted| CUYRY EFCS{YG& 8{%6 aORothl
p0ﬂ§mhﬁng@hk@kﬂ¥mﬁ@@rete significant amounts of I1L-4. The
activated cells further bind to antigen presenting
c el Itl§01€1AP@BI)‘~‘H§D@h0@SS theevigy SIgn @altbfr itdeashprefit lepyoate, an
artegal AN wAREA stghcpglnﬁc? ﬁ dsla 1ectb180d Sressu% %?Tnean
ocal reréas avoi d" negative
arteghlf tR6d Sprassaes adpubd préskine) d.nd]afﬁ atrx@ﬁapctotmphaﬁ@b permts
generation of a very efficient and specific ThI-t¥
i ) seme dgplspsatatiansy theggeasyestofithgroiad sigh canibyiesistcctnga
nudb%éﬂ%s?ﬂﬁdﬁé‘%i% QR Al PRy RTBAL e ior Afjng an ateral
pulsen dn sdromirhdsmemationsi, thy g@nemﬁmomfbl dreymdducaiflitheaatal wighiusing the
when conpared to a-Gal Cer or a-C Gal Cer (CRONY). Non
specific activation of NK cells is thus substantially
limted, which inproves the,safety and tol erance of
t he conpounds of the invention over the prior art
conmpounds. These properties make the conpound of the
invention particularly useful in treating di sease
which requires a Th-1 -type response for control. In
one enbodi nent, the conpounds of the invention are
useful for the treatnent of cancer, e.g., as
antl-tunDr agents for |nh|b|t|ng the gromﬁh of tunDrs

o g, . o .
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i ncludi ng | eukem a, acute |ynphocitic |eukem a, acute
| ynphobl astic | eukem a, B cell |ynphoma, T cel
wo goophenze) Hodgki n' s | ynphona, non- Hodgki n' s | Bepbs2va7/069545
hairy cell |ynphoma and Burkett's |ynphoma
hemat opoi etic tunors of nyeloid |ineage,
includingacute and chronic nyelogenous | eukem as,

inp D P R e e Y e e et i the

1np&n§d15£@@@9mé%ﬁ§e@l%en{eﬁﬁms of the central and
peri pheral nervous system including astrocytom,

neUncbnassets, a gitdlorgm ramu@@tvmmmmgcludtwnwrﬁmépn
i ncl udi n carc S
devlg Tt TR G S e P e b S B Rk DB Bon dviesi,
adaptoy tPbdIplheddl doginkedn GRMEEEalAGhIBAROS kulsie@ aWﬁElﬁ&vhl&lﬂlsatn
preferred enbodi nent, the cancer is a solid tunmor such
artelys Hieoptigtleceupeaismmingludsy ananticehios o g flusgl pnd an optical
I i\f er at r r
dete%{sog 10 Fela%C n\é ?g ffﬂebogntnugaq séu{]cg,t thfé":a%ﬁ{gg% QI?% ﬁl% @ﬁl&g g@te@tro? is held
by the esisait féxdnixop elepica s diadafpedditb inddve dul eRporaEL 06 bis afpaiay poisé sslative
neuro fihromatosis, psoriasis, . v ﬁscular snoot h cel
to apjegitions Phfc A SeRbeE iR btigeherge sere dhe optical source
and R PO Yrd éd?l St to ?f&d‘ﬂEé 1y kﬁecﬁieﬂﬂﬁéﬂﬂl athe Bgﬁbatl |4S4ccRPE
post -surgi cal Stenosis and restenosis. |
posgiohadbiionderct a phutioo efffwuspdsklo pattdne outpuieanidi togeaarate alhemfrom a

. eful for.treating infectious S cludin
stengb Pl P eI e 4oy o o gt poufi b vt
pattS ML R Hue [ it g&&frwes 4 Phehdubf the vithlrs@n dsiiehb beMgated signal
caused by retroviridae (e.g., human |nnunodef|C|ency
mdloaltmsrsvé optigal ghergy redeived witiindedefesicd gdrtion afghg-pevklp pattern.
LV-111/LAV, or Hl V- I and. .ot herl
such e rbne ol Mdnteaopde jFUR] S PuBLER
ac d}ﬁlmtyiﬂgl drawingh bbid theRRE@IpAvh buBs , Oﬁh@ﬂﬁ@tu@@xﬁh'rj@&s &nd
vi ruses, rhinoviruses, echoviruses Cal civiridae
adv:(ltga@s of glterlquﬁglopﬁg{l bg gggegelgté‘gqmg@ §qfrmt10§) drawings, and claims.
Togaviridae (e.g., equine encephalltls Vi ruses,
rubella viruses); Flaviridae ., dengue viruses,

encephal itis vi rﬂE@@RII}@I(I)Uv(«) &M‘W es) ;
Oor}ﬁ@i?‘i'c{eg% n(eqfng eme%?at@ﬂ%‘f U3 EPdipn E}Q%Qg&%%ﬂt flage
(e. g 'vedieular {IREARNS ViTuses: 1es Viruses);
Fi IRI(BiSr 2AAZB (@dQC dephxavarivis uﬁlp&}nenambawﬂm wttalcb@@

(e arai nf| uenza viruses, virus, neasle
meaéwiea@nt igsineatiopyd ey AR YRICE RITY arﬂésﬂilowagtth@ﬁﬁk%ﬁvmt 1@@?& of
fa Ve Rz aviridae (e.g., Hantaan
Cuﬂsﬁe%gggglggﬁga 6%?5 &%Lgﬁﬁgg%V|ruses and Nairo
VI rHI§e§)ctepiAtmampilamejwlo®lwmnahﬂgm ochevanentideviseb)ving a

eqvi ri dae. (er oV e or bi vi urses and
Senstoé %@ﬁ“?‘l@eé'é‘)e WI%P ?Ih]é&a‘iallb[?ﬁ ‘?q%padnavi ridae (Hepatitis
B \FIGU«§ Ye 13@5‘@@Hésrdf%%e§ BREMOYITHEL 8 a clIRROUAMH bl Pfessure
(papi | Iona Vi ruses, E yoma Vi ruses); Adenoviridae

sensompaeuraatisaky poupdeskp;t d—@rfbecgnparﬁdj@esnmhbmmssls ohfelnsgd pulses
a Z0S

B D T R A W AU LR

(varGs| 8AVSBUSESC ¥pectiaRiidp eiichEE5n oPOKoptidal§asdr hoaidg
I ridoviridae (e.g. African swne fever virus); and

confgiinadsicpmpensity elsasontisalpensipgeyséan.ol ogi cal agents of
Spongi f orm encephal opat hi es, the agent of delta
hepatities (thought to be a defective satellite of
hepatitis B virus), the agegts of non-A non-B
hepatitis (class I=internally transmtted; class
2=parenterally transmtted (i.e., Hepatitis O);
Norwal k and rel ated viruses, and astroviruses)). The
conpounds of the invention are also useful in treating
bacterial infections caused by Helicobacter pylori,
Borel lia burgdorferi, Legionella pneunophili a,
Nycobacterla sps. (e g. Nl tubercuI03|s M avium M
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aut oi nmune di seases which require a Th-1 -type
response for control such as asthma and allergy. The

W@ b@ragewi i c and prophyl actic net hods of the | PUEOS100T1069545
can be used in conjunction with other treatnents. For
exanpl e, an anti-cancer treatnent using the conpounds
of the present invention can be used in conbination

tr eg{cﬁﬁ%{‘g% rl?'.fgg(tj ag&étgr 5t %ﬁéngfst{ G aB%géﬂ%EI{S%L housing
coniaﬁﬂ@?fﬂe%@n@@ﬂet@ﬁo%ﬁq}tﬂcﬁl s"éﬁﬂﬁ% B}%ttén‘i’n with | FN-a

treatnment. |In conjunction with the nethods of the '
pr d36t 7ihnve ﬁBrd@plct & becklnpatitingnoduosd by anwptiesd source device
and vaccrne conposi tions conprising an

mdﬁﬁ%ﬁ%%@ég ?a&g?u[rce MG LUEYRYount of a conpound of

ForpTaisas A land QBdieprh kpudalel patte@pra@iebet bRaloptical source device
i mrunostinul ant, carrijer or excipient (preferably al
mclbrirag R eBtIeAl saiTPg angbz diusB e) . Mbdes of adni ni stration
0 [ - It
of RS PAIR BRI it BBl ERTRBI e BRGE ERRR ) A0
indomagaspmﬁﬁbpmmﬂbmﬂﬁayenous i ntramuscul ar,
intra-t nDr I S taneous, transdermal, intranasa
¢ r di10sui0Ra H(, o 95@ idRRsCt BlemeEps @ r)ptw%frransmg system
1ncl{1@i|ﬂ |aﬁtoh9&1l dgt%@tgie{;vﬁﬁlaﬁluﬁ X(Hf %&Jtlcél IHRRSEG] J&?
eous, or Inhalation or Intranasal oute is
us &dGSel M, 1 I\H and 601G dempet dpedq]re plattarad produward batvianoss,
gyrn atch or nasal HP respectlvely) In sone
imp IOPﬁB 8%ﬁ%ﬁﬁﬂ§“@@ © ‘ﬁﬂfsed wi th syngeneic
de rFiG' t1b Qepilslaficldc@idaPyigflal @Yodurc@d‘ﬁfl 8 bptil detector recelvmg a
intravenously into patients. That 1s, dendritic cel
portecrofirespeeld e battase mwidu hatadHey a;ﬂoarrtmahmdset o allow the
de [ 0 oun through .t
ol a6l 8 deFirend el RS o AR BLdurret BNl Fhloedy &
optitdleRtdaton fgioty @BcHisbYudin@piséteicletnant 0 patients.
I ntravenous transfer can be either |local or system

Phdilfree b4 i 48 apd Ao siepiconylapentaions 5w dﬂff@rﬁst %n@fytlcal
e o RO o ATRRURT AR IR e

powmkesﬁagn@mghemm1ﬁﬂdr@m@p96nW@mgﬁadwkmlﬁﬂehnenmld
dosage forns, the active conpound of the invention can
be adm xed with at |east one inert custonmary excipient
(or carrier) such mr&HLEIDIIDES(ERHtH(m di cal ci um
phosphate; or (a) fillers or extenders, as for
aqqquhgwnsl{l dige ,easwtql é]@pége@surgwgptdgeglceg:p@ gsdygde a sensor fixation
t.0l S
devfé@rmﬁ a(ﬁ’ opélgélcgggé)}f}%gsgﬁ ?ij’ aflé g% %P?gﬁg % ()662 A intgut from the
optlpdlsymmmg/d;}p;em b([)4 damrt& ussthrrdHcﬁ’mlmﬂﬂhe armasurameﬁtojf a vital 51gn
hunect.ants,  as ex ero . .
Thegrrionfizghon ferrgfe 2riea be g a@cr%?g%%ﬁ% r%at&affalr loggfign of a subject
112CR|tRinUPRiSIRIRANRCE | I%Ot'ﬁ{ecbp@iﬁalts@f?él% %rs%tn@ﬁ Mcan%é%id@itﬁ)ned to
aci d, certain coripl ex silicates, sodi um car bonat e;
sengeahowolont farespendngieras, ar@swf mrlsee\th{ﬂhe spaoafitition defice 102 is

plac%ﬁﬁ% F%}Iﬁﬁ %I}?Ecel r atagr 70 ts]u cte g@gp]ihe Oé)g ggrrlsmg g’ystern 104

can EXCAITR! 8, opEiedbuidk 00Nain, opae@l 1BfrY&er o2, DPNRSDeaEAd & oftithl
adsor bents, as for exang kaol i n and bentonlte and
)4

detectoy 2 Qs Q;fa)hhlgh ceglsbql@ﬂl ﬁwp@sor fixpidon deyiesi ]l%and move with
I I

mo SR B e SRBLARIAE SRR 1P S R R YE LD gt from
In t he case of capsules taplets, and pills, the
dosage forns may al so conprise buffering agents. Such
solid conpositions or solid conpositions that are
simlar to those described can be enployed as fillers
in soft- and hard-filled gelatin capsul es using
exci pients such as lactose or mlk, sugar as well as
hi gh nol ecul ar wei ght pol yet hyl enegl ycols, and the
like. Solld dosage forns such as tabIets dragees



10

15

20

25

30

The conposition may include a carrier, as defined

herein. Suitable carriers include macronol ecul es which
wae@78¢l20bl e in the circulatory system and whiREI/HS07/069545

physi ol ogi cal |y acceptable, as defined herein. The

carrier preferably is relatively stable in the

circulatory systemw th an acceptable pl asma hal f Iife

for clearanc macr nD ecul es i nclude but.are
the piheaf e Sy TPACHER AOCBN G RS EP GOPHI o oh arcral
pul§erah@ 8@ E&heratt b BB LE @Qlt&lrsh%?l e pRtafsehdifEsystem 104 can
Suspensions, in addition to the active conpounds, can
sen&ecmtaaﬁenalsméweﬁMn ity lagveem@t t@uélﬂiga@f coetphwsolnaxf etlleast one

cohal s eth sor
porl e Ea R el P SN2 P BT DIt SRE S Pl Prsflltemiing
systemt ahjedresltd en cmgémlth@optﬁﬁﬁﬁglﬂﬂ aceivict dgALAbtital @icttor.
the like. Mxtures of suspending agents can be used if
dedior egmidenposil sigsieen mﬂudeeaclteart rafgmmarriabplemeavaferm, a
systhlg Bﬁ%&?h&sﬁrg pao&i%t{)}% l!)l?&% #@sﬁﬁ%g&gﬁ ﬁ?aﬁf\%glﬁ Bg(g%l%%(%re a pulse
presmﬂet atd/@ armaasnfdnt@t Dﬁ@“ﬁeﬁmt C(ﬁn}elnetnSe Ol wafer m@ﬂanesma:th)na,sthe
. caocoa buytte polyeth enegl ygol , .or a suppository
vita gl&ﬂhcaa%@ disimineg o eiuRipe ok ﬁ%graipmsg% Mpliteds 4
maé‘/ﬁ%é{e bEIREHLA Mﬁe% Qtnﬁjorh RBERTIHuRe WRkEorhS. hh?on’ieeﬁ'ﬁﬁ!gﬁl%tanons
agi nal cavity rel ease the active conponent
theQmﬂpqmsbmohsdaumna@iﬁoﬂmanmrannedﬁMHlmpepnuﬂmmma@syﬂmn

rise Siolo lca bIe st ueous . or
104 B o S B i S Ol AR FER o Rl R RENGR Wil o
ne@mcswﬂ Fof Behred|€ih s6mP dpRMEnfaBbnd, 8 HEAS tdtd b &”ddt&hﬁ’ned
sterile |nJectabIe sol uti ons or di spersions. Exanple

frormp thesnyitpud ¢ s ved desoy reaant c# cpatgenstsnt B4 dlerss,  di | uent s
Uyeqtslgr .vehi cl es include water, ethanol, polyols
ol , polyethyleneglycol glycerol, and

t heTHelsk@Yor fi Stblmdlﬁ@v@cem 02tddfi 86 bhe Etﬁﬁﬁure vegetdhl vdhddposition

(such as olive oil) and .injectable organic esters such
an Q&’élcﬂtsﬁ@/ﬂmgﬁYémm@f&pmmf’m meﬁﬁoﬁf 9dJé‘a€‘r1ilt arh#jatpnaicdecation of a
subjegl!'l 1%)%’?1919 1t th%%ﬁ)hp?ﬁ 'F‘ﬁs%ﬁggyst%mc ARt d ﬂ%e?eldp &ter a?gﬁlgé'” The

t he mal nt ena 0 reqU|re particle siz

senttoln ﬁxemed@ﬁcedll (2pen dokitke ambabyent@img systemdi04 sdjatact@ant S.

farns _for .topical nistration of a conpound
ana fmﬁ% ioqaﬁ% A2 %}H’J‘Fcﬁg 138 Hieagttﬁ%fﬁfl 6‘%&0&3&0“ Bseayg or atan
adj RBBId s‘%ﬁ%r%ta‘%on % Ssupct F&%xﬁﬁﬁﬁoﬂﬁ@gns‘é@ Ax RPN E8@2 can be

under suitable conditions sterile conditions)
an agh¢sveabanlyss @l aaguff:(alg ,ylnaactztseptcaff loe ag anflaiabie @uff). dmyome

rese rvatiyves, rs, ar IIants S, e .
ime PR (Rt eBoR gt S BRae B R gAY Z0 having an
inflAONYE Bla3derdd?d. SiPleUld RS 1 8 @n@eﬁﬁe@rﬁm&ﬂ? lcahRdtca%o RYURY 124
W thin the scope of this invention. The conpounds of
via g hesd pedr poyne rmgleméntatjm thegewes iyatiay dayicst 198 can apply a
pressurte?% r%]ug 2 aeﬁ?m?ca oca CIiI L apSélr re?{c iu arPF0¥y e%gng l aa% b%oe%n%'ﬁcally
inflithilatufiga@bé hffﬁte@lr(e al,ves gp@mp e3p) arnatd@ﬂyted I(é gashas valltel 26) to
sel ection of the particul ar excipients in such

adjyshhgupress s ﬁﬁplef‘éipte A9 efifesuiost ' badwbls?aglé SPREmM i . e.
r
imp @RS i R afL | Gt Bfrd L (RRTe B PRl
cuffhedapqal foe ﬁlalcﬂntrheprdwamal todh@/pllayemém oﬁt’hea;smslor diation device 102,
uri zed ack e can enpl oyed for this purpose.
‘“n%a@waagwéwa P%?@%ﬁgionprises very fine liquid or
solid partlcles carried by g propellant gas under
pressure to a site of therapeutic application. Wen a
pharmaceuti cal aerosol is enployed in this invention,
t he aerosol contains the therapeutically active
conpound, which can be dissol ved, suspended, or
emulsified in a mxture of a fluid carrier and a
propel lant. The aerosol can be in the formof a
solutlon suspen3|on ermul si on, powder, or sem -solid

o o o, n o s T Y T T

Sen or
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packs, fromwhich the powder may be adm nistered with

the aid of an inhaler. For aerosol adm nistration, the
we@orpoumas of the invention may be in the fornP@F/US2007/069545

m croni zed particles fromabout 1 to about 20mm

preferably fromabout 3 to about 10 mm In a specific

enbodi nent, the conpounds of the |nvent|on are

del j,ver ed l.i posone cel l parti en ,
ety Sy S0 eyn P Ao G RO adunts body
Ins&%@%ﬂb@ﬁﬁﬁﬁﬁoﬁiﬂkﬂkﬁﬁﬂwﬁﬁﬁ&ﬂﬂmﬁ&#ﬂﬁ1sbb&9&ﬁﬂﬁﬁm%&mﬁn
provi de controlled "depot" release of encapsul ated
placgmgyt @\aeranatnneo@d lmd@dn off avsnbpast’s bddy ahdcmemmmedﬁemgnde

arefy, LG AT n &S il vt TR G e SRCER IRy ferice

102tcaf B8 fodiiGid ohtﬁnl@@eloéma@dowoa afgecot clbowgso than th optlcal
therapeutically favorable way, and can increase th
SCn R WEHITE AYbCa SCRITPAYSMCnb GorEsPeudiAg o Asatriabpiyanin taﬁe bgchial
arte Pign' ”ﬁ{e s%£§09 [?Xatw??@eiv%%r@ 'c‘i’tﬂ %[583) Qﬁaét@@?d %ﬁa{ggﬁenttdﬁethe wrist
posones can ored, accor
SO tkm mhtmq:ttcabsrensm@ sysedredde canscand map@ﬁeht dbttgspahdlag to an arterial

sel ecte el ease rate iC hal f
pulseip, Fhedaglé{/\’il r $h¢ %?%@%P&P &svge ?%?%92%0 bg mSttweeﬂ on a leg
e. ge>a£ #latinkie a&e& dubses ﬁﬂé&?ﬁ%&%})‘a%e‘d&cl& he ahi BERPPERSof Bk B6dy

fects relfated to rapid uptake i nto the respiratory
<whmwaman@nwpbk@odsbddmmmaie reduced An added advant age

of |i posone for. dr del.j.v r o.,nucosal tis i
Oheks SRR el 20 apd ol el Yt TR ety B Tan be
posinaﬁé@ﬁr%eﬂnél it Hidanidhbiakb MBS SensbPfiLMdAMRick 162 [RShERNEESig.
tinme of the |liposones at the targgt tissue site.

2A)setvtbe giid nelnh@fd ¢ ﬁ@rsorpﬁeqé@mdn@cﬁ il Bo Gorrbewin ﬁgfe ﬂBraeaqd;ié?d or
kno | e for | j pids
i BB and BB Bare FRL Gl P B of
the apt(taséemﬂng syedidioatgthibheadthol ﬁ@ﬁhcﬁlf dediteaqQ %@hl $mpact the data
buffer. The drug to be entrapped may be incl uded
obtagngdn dp spie ﬂrﬁelemeptaaom, BAFYSPHC taaeh%iare angftery lyingdshaw the

) n [
surff e Bbichlc R ERH eI B LI El bl 285
placetrichi desviel ]loarcan epplgzlaemlfbivh‘pfs@ssﬁa,vtha greheire trogemeodithrough the
si zes between about 0.05 and 10 m crons. The M.Vs may
laygggo tu%‘é%&ad]erﬁf"r YIS Ragetogm PF?/%W?&EP‘?SW artery lying some
distARERIRAN dak|hbe. IRRSMThPRmeRa TR ??%sﬁﬁét BiPR antetery
produce smaller, nore uniformy sized suspension.
lyingispms dmganse belngf tHownntby anbollktatle 2ui c4n bé greatast 4t the cuff

. gener al | referred.. Li t hi i ze ran
midfe S el i AT B R T ocpriis T Eaoh S dep 7
relafild fofthe sERYEAL LD dCRELOT Yarl B REWItE BRtiRiZzcARE sHsRRItIRY
show nore favorabl e organ distribution when
selea@mfwug@eofé@e iareralwaksou st wm@@mlqmﬁ)tatlmsc@e ohecal sensor
syst rn n}?lbf n}'led%% {h% I?%]Idﬁng LERRT H’ sucﬁ thif 1? fs. ¢ not responswe tQ
I Ng cryopro ec present
pumﬁteh:nmgérh@t loﬂtleramtahalasegmehﬂ undsr ¥ peoxmahl pﬁe@bmm offf tvhen the
| i posones. These cryoprotectants nay be sel ected from
cuffguigwpis exgeads axsteliccprisswre, flesshyl dllowing apicsie detarnination of the
[ [ These
ROk BUELRIBR A P e detagh e,
po I Iy etﬂmy Ilraplemghtytnmhs,, tlrd:e)ptlcarsenm kystemyt D4 parr boloicatod eear the

..aor h These cr ect

dis b e ot snsh R G TR oK AR i e hla%}% artcrial
further be used when freeze;drying the Ilposowm
formul ati ons. The cryoprotectants are introduced into
the intraliposomal aqueous |ayer during the
preparation of enpty |iposones by using these
cryoprotectants dissolved in the hydration nedi a.
Externally, the cryoprotectants are introduced during
the diafiltration perforned after the conpletion of
the drug Ioadlng process. The deS|red cryoproectant

o o o o o o o o o o o
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As specified above, the adjuvant activity of the

conpounds of the invention is attributed at |least in
w@a00r/1421@ heir ability to enhance and/ or ext enBICT/US2007/069545

NKT- medi at ed and dendritic cell-nedi ated

antigen-specific Thl -type T cell responses and CD8+ T

cell responses. As conpared to the conpounds of the

. prior art (includi KRN7000 and CRONY .101), e :
i i 4 et B oG M W RS A WAL g el pulse
wavREdHEM Qi Atod8 | pe&kiré @t h ARKE bbQloPEanThY idéMEIR I AW R cts of arterial
response (i.é., achieve an efficient, ;{éem fic and

comipdigade in eebradistal atterags cof be WetiTd.c Outward stemmgaf the skin at the
. partiecul ar, enhanced IL- 12 secretiop and efficie
midfi6 o G s R Ryt R T SRR b BB dhs wott
predstiretifiBelaRsoReEe ples@ipbancadt pleséhrésaxbddiiystolie SdodpreRure,
i ncreased |ocalized cytotoxicity of activated NKT

the grggriat ogaillations arsdeniesd Bithhiiex s erepiad thaqust ax Hispusyed above. In
. . | [ :

sorfE kR TROMARS Shshp Sy 108 Lo B bh £ 50Uy Riation
devicafl62 tépauge &0 gpressuchaipactey deed diypted s be placed against a

i mmunogeni city. Furthernore, the activation of, NK
secqug %nétow%li@aﬁ%ﬁgﬁ ecsPraxpaalgp SN lpgaan pb the sensor
fixaHERRBABNT 0208 MoFbea i £ pHl I6hfb e BRAQRLAIN
lxaaﬁoﬁg\q?ﬂd?%dug@(%’Igrgr%caeﬁﬂs:gd?&g\@.&l{br%m%o . r[rgggng §%§S8tem ata
positi®n H)stal itm el sephragedt fhah tadjrossaret impeftingtievicay €nt ¢xampignhe

be utilized by all, patient r rdl ess of the MHC
e YBEE RZEEFi HEL BTEHEgES R o JaRE SR both the
pres@ﬁﬂe'iﬂ\?ﬁlﬁﬁf@@eﬁ@e agd theaRtly ERERSH &VE D2CaNBe WTthtMe cuffs.

For mul a ) are conjoi n%ll adm ni stered. Mdes of

adrfiigi Bt Aeni¢ton sofsonfixatiomi %@wedﬁa impartiog @pegssure golthelem
exc?beﬁinlgia{r? gi(ra:} u%ygjtrollirg}pt}rﬁesglgtg %%h%%%&h%&ﬁ rba]%tg]irygsl g%cluig&t rtoa }/eesﬂl? WP minimal
artetihlegpedRpiber tholdaamasdbe of thaR&HUYEASAlon(deRizk U0 BPsystole. The

rectal and buccal ), .and inhalation. Preferably, an
amayngef PreysuFrsiarad acanh et e dixatien devisral Rrwbrpusate slightly
ductdf eaa?t%ﬁéi' xggﬁkti(ﬁl ét%h{%%né%d during' & a?t%h'rﬂdpﬂe. NPk ial

ora ormul at1 ons, skin pdtcnes, r nasal 'sprays,
openiag peairs wethy positioringuttho wptital ansimy systeam ki, end thercfore the

local .or system c¢. Sinultaneous adm.nistration of an
OPtigHj SRR SYééﬁ% Ty gt H@MW ¢ HEnahr egfftatile signal,
howeQ¥ERLIl 8udat Dhiche: BBRLGLASR HeD Bﬁﬁfsgﬁsri@?sﬁfb% g@f‘% N@akd at a

permts the nost efficient i nostimulation. If
positiontpadxmadl torth¢ madpdirftfoé thersensoo ipetort done, 1 RHbkaradijituy &vekd at

and anti.gens of the inventjon are preferably
thegﬂﬁp q@f@F@ﬁnvgf%ﬁEp%gﬁ%“%i e, and preferably not nore
t hagng WH fdpictd 2 S&1¥b ARitRI Rlicgaoh irﬁ{;é}ﬁflg a PResbili€ slightly
adj uvant of the invention exerts its |nnunost|nu%atory
excegslinigarteyial systobigivrasatrconnchithan the asicrinlonioningdfl 8 gixfondy egsrly to
the 1%[11& Io?rﬁno% the ste Lot fltxgﬁ‘ (¢ Iieovricee Hﬁeaft E\l stglg.r T BQ %pcil@e{tleo\lllenq 'i)ire\égure
and erapeuFlc appli cations. %cordlng y, I'na
imphti¢d fi@insatiRechsor FiRGidn e e 100 doriay kaeterdal PUBP Pydsaat Would be
and/ or therapeutic nethod for treating a diseases
mughlprgRr thag in the caseraf-fig. 2oy pethe agpad sEpansionashtis Gver peagly half
oftﬁ%em@ﬁ%@d S8 HOURbNEL HioRUTL L SNELL RIS dBrfrial
na an antigen and an adj uvant conprising a
openiagpocurs atthe korsonfigatioh )devithil 82 medgvadt, eahthbe fars @fadptical
e.g., for protecting agai nst.and/ qr treating various
sensif st HQd S\ 8f Produc Pl HUSHERY: var | ous neopl asti ¢
di seases. One enbodi nent is,,a nmethod for enhancing the
i mrune response to a human 1"mmunodefi ci ency virus
(H'V) infection, hepatitis C virus (HCV) infection,
hepatitis B virus (HBV) infection, herpes virus
infection, or respiratory syncytial virus (RSV)
infection in a mammal by conjointly adm nistering to
the manmal a virus-specific antigen and an adj uvant
conmpound of Forrmula (I). Another enbodinent is a

] o o oy o ..
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i nduce specific targeting to APCs, such as beta

subunit of shiga toxin, peptides with specific
walerwdnsic cell affinity (Haicheur N, Bisnmuth ET/B828t069545

S, Adotevi O Warnmer G Lacabanne V, Regnault A,

Desaymard C, Am gorena S, Ricciardi-Castagnoli P, Goud

B, Fridman WH, Johannes L, Tartour E. The B subunit of

¢ arger i et et Brton B vise Dy piice tsssurS Betof sheria
systbhé ptdur&sech Mhese ’éﬁ@tte'a@t@ryosfe ReRt i l@eo%eﬂﬁﬁl'oﬂﬁﬁtahhp&ﬂ systole.

xogenous antigens. J nnuno 2000
Them lghiorB30 pre@syre 1rppptqdcﬁgam1tthe affrfsplnﬁwwn@ieme:mz gering an

t or..(,Sevi |

arte GRS A1 55 eRaf il de sl Bep B4 hs ogptiop under
the @fticdl §e@Sink dystéhjcages the oppiositsensiBy sydtento IBgisféeﬁ ptBatile signal.

Faas SJ, Punt CJ, Torensma R Adema GJ, gdor. CG

Ef flagt3 depigtheRcriemeratig ofd seRwr faapn del"l‘%f‘el (2. The sensor

t

ﬁxaﬁ&f ﬁ&ﬂ&eé‘angr}’eha&ﬁ%ﬁ?c%ﬂélg %gﬁ{lbp %@9@% %{Iwbbg ﬁlﬁﬂﬁéé 1'25 The
1nﬂé&%15 ciid 20 5arl D6 4dbpteiad Be Sbrappebaasymdake oppep Bﬁﬁ ef & @ldDJ ect to

i gens of the present inventiaon include
allopie PpaEal &‘é}émlsastglﬁthoééﬁée@ﬁaﬁteag | picadhogn g brachial arery.
Themogrgm&h@bfﬁegp%@ SR Qs f0A%h e BRALLUP WA SESRical

Ising at [east on and/ o epito
senwi hoimeng@0(locakd et the anthp oridzontt IS4 08 cpffdtZQI ﬂ”h(: sel 120 can

el ket B FF [y ool SREofE: Geh EEARAEET Wai%h can

be L@bd/foogémte%@@fh eRgbd 4 Nb JfEALbRAA THRWLANI0IEASE wrapped
such as turkey influenzaHA or an avi an influenza

aromqpl)a subjpetis bodfand itlen 9ddp1 ng3 n(ﬂ@tegi to 1@p@1§ Ripressure on the limb.

The. bﬂ%l gﬁ?agl:bgeﬂcc n?\;clt% tg (pglnslzl g | ge e lquWﬁﬁggﬂer 122 can
alsol Hﬂ”ﬂﬂﬂa@ldﬁlftb @lvam‘zyl mwﬁ& it dogam thbiu&ﬂatmcdf ti@sblg@de2022 9Phe
160, i 8 ant | Gag pl 7/ p24, Tat, Pol, Nef, and
pressyig:in H@rtﬁ e(nebegmeasareg|\y%bp@ﬁ%ﬁrwraﬁwérwqrd%aﬁ be,
progsi@TnEalcEe 15%%@3%%?%@@@%18@4? CRRSh dfEan 80 $hAnarically
coninfmtqnbts tlsd bipdex 192 (W, (ISNE hased16).HSV tk, gB, gD),
l\/ar k' s Dlseas V|r . her pesvirus of turkey ( ),
figst am pre@@rEBg]ts%q Knged p asERsQE 1xat10n device
i r
102 %@Qﬁéé Byth¥ Isl&fﬂ%% o(bfggteréillpgifsega% %eng@é&c&@&ﬁr@w h88hsor
ﬁxahop dp\atey ﬁb?cns lda¢rcaed fiosmh ptosshire cmm@lng m’f'(ﬁ@lgalvlpvépressure of a
bact eri al .a a us-s
subiGRip st pstouh Ber i iop afiRe s SL § ST fstc 1T ofidin gortion of
fig. BeRPiclssRescPedtchinbd &dkd @B opeal Wﬁsﬁ%/ s%§t€§18]]0)4aat E‘l’%’ rﬁﬁi@ﬁin@of a
gonorr hea-specific, Borrel] a-speci
SensOg ﬁBathmMI@rﬂtOiZgiém@ essBey inwlarted bs&wa&oeé %Xmlqrhdqymel 021s

decfje]as:q ﬁ?o%n%té‘f‘e&s%or X dl%l Is stlgfr’:clg IQI%F essure 0 1%)]@% tq_.,a pressure

beldVdiabip B2 Blod8 PresheE oPhl bhb eat IA@@hNQﬁ th&‘@)t%/l Oeddihg by st 104
91/ 09870, WD 93/ 04175, WO 96/ 06165, W93/ 08306:
doepmyt/dgtsydanaBdses UREE dhe inpareskPrassure iah or belayy ppiddic blapd

n I
pres%@%ﬁ?@vg%@ﬂ?@w@%“ﬁ%ah% sl BB b MG YT of
systh8blohd Phssikr®95; The Si xth I nternati onal Conference on

Lyne Borreliosis: Progress on the Devel opnent of Lyne
—@i‘—ﬁ@%om lggle Vaccine, Vaccine 13: 133-135, 1995]) (iv), and
tunor-specific proteins such as ErbB receptors, Ml an
A [MARTI ], gpl OO tyrosinase, TRP-1/gp 75, and TRP-2
(in nelanoma); MAGE-I and MAGE-3 (in bl adder, head and
neck, and non-small cell carcinoma); HPV EG and E7
proteins (in cervical cancer); Micin [MJCG 1] (in
breast, pancreas, colon, and prostate cancers);
prostate-specific antigen [PSA] (in prostate cancer);
carci noenbryonl C antl gen. [CEA] (| n coI on, breast, and

. ., = - - s s o o
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Rodrigues et al., Int. Inmunol, 3: 579-585, 1991 ] or
(NVDPNANP) n [SEQ ID NO 3] or EYLNKI QNSLSTE WSPCSVT
WO SEQUMDINO 4] T cell epitope of P. falciparur@IZBS2007/069545
protein [Nardin et al., Science, 246:1603, 1989;
Nbreno et al., Int. Imunol, 3: 997: 1991; Mdreno et
| munol , 151: 489, 1993]); and/or (ii) at

cp a% B B Py S STy vi
clecdifadivads W8 B Ddikhiey teneat 14, qg's@ﬁ‘le Qﬁlﬁ%ﬁ%nﬁﬁoﬂi at shdwith fig. 3,

P.falciparum[Nardin et al.
clectro@d wirkis d % qaneqonatct a pﬁ@sﬁurememsdqcmdm a (t[splays@'mce 114. An

outpéli ?ngl’llt ﬁ,g% gfo? 3{1§V(19 In 322 LI? l%) tth tg? Bgﬁ a&&tgi}qg4 c(ag ba within the

optidhlrsegdoe do@gdi 76U, c&thBe Mbﬂlé@pélﬁoﬁfoﬁﬂ% Qff dshegntity) @fcaibo
or gani sm . Preferably, t he i mmunogeni ¢ conpositions of

rempiely loedgd prd 1weﬁmﬂrb¢ﬁt1@ar‘rwl1 e oatlcql é%@tngcﬁﬁéteB gy via wireless
tranglﬂis%lg)ﬁg Sﬁ% gﬁeﬁﬁ {&?s ;Ehn% ﬁllltbu u - t | SH @ra?&h t vital sign
meaamtehiaﬁdlv%wirhass tsmmlsfslcmallhyome mglhnwetaamds Hieruptical schedng

mal ari al circunsporozoite (CS) tein. Alternativel
systgp ll%ﬁ C&R g da E{B‘%‘ S Wi‘%‘ﬁg g‘ffﬁ’(‘ Keeeved imai QP Cyrglptector
to aft Q{H%t st Podah wirndd %ns-ﬁl1§§+ ?IPe? 619@1%%&’@1“0'6\6%&‘ cbihn

reactive wth, her mal aria onents, suc

procfessorexx detpﬂrmne t%evﬂl@l sign frax ﬁgt}dihfromyhfeolﬁmalr mnelaig systern 104

Pr ot 2 (PVvESP-1 or PVESP-2 , USs .
witlgg Withgy Oé‘eé gofas %aomedmr#%rrla f)zaﬂnamsabs% J5Fice 1 S pipt unit

can IR Aigla ﬂﬂﬁ:?ﬁ@ thEhfiaBigs Pandint B8]l ahadatRlest 80tput unit
(Anonynous)” protein (TRAP), also called Sﬁer020|te

can emluchwe aivrrm se/ushrIQtO(pesiI@)i a lmsmnldetehebM1g w8 a SirAlREn
rneag%lf) fnehtpgetngtate lhtr og{i)lu uig mte%ts a pre({g:rpecl)’rrrllgl.r@]e gcrlge%%t Fotr Q)?anilgple
the bty Pr Ahed adipted Hdredtd b ®isanlt drgatiopttd @eser{ MRS that a
forninﬁ a synthetic macronol ecul ar pol ypepti de
$1

detegtpdtvatia a@lSaDUﬁslwfoﬁemiht?maﬂeQ 1HBgep liﬁ‘o?}égut upEt 96 ¢an p@ﬂform

e SRR IR 500 3

are MstussedHmsdtywrol , 168: 7, 1989). The present invention

al enconpasses B ceII and T cell epitopes derived
Qﬁﬂﬂﬁéﬁﬂ@ﬂﬁ@ﬂgﬁmasnndlal speci es, including w thout
| i nirﬂe%'tleﬂ sgnmﬁgé}%fe'n@?@4 &n 19&’19&1@% EptidaPIFIRETIM an optlcal

w esi cynonol gi, P. raS|I|anun1 P. berghe
refrw«zt 2312 Eh‘hl@aam andr: heemlcebddth@aﬁ%ygﬂ obivhigh campe helé by the

ween m no a idres derl ed.fr
song H8G & 9 ar PR Rk RG] Bl E et AT 4 02
In s@ﬂh@ﬁlﬁfﬂeﬁﬁ{nﬁﬁbhg% d}ftlcﬁlrk%nélﬁ%%ﬁtdn@ mo4 §aﬂ'ﬂcVa§@%t16h §ensmg
(such as T cell epitope RGP FVTI [SEQ ID NO 6] of

systpllna(egr, GtreOtpN SepSipg syséan ﬁd@tm@ém’eh@almeﬁ anqdioniageniagsd with
an atrt u seﬂt Jl“ﬁ 0 % ?G%SIB % qer% 4 %g aet e[%?oqpon c rrtes Voln[iln% to an
ex pr h gen erab the

arteigl Iﬁﬂieeﬁhefnrtﬁmddﬁer fixniop devios iﬁﬁlac&@ agiuna the @Mhi’(tahlbcatlon of
adenovi rus, reconbi nant pox virus, and reconbi nant

the gibieebi 4 vhgwsin fWeﬁAué% GadAadButthtC. anrpticainsbpgsysewm
104 Eﬁbé RGP RithA b tﬁ%@eﬂé&%‘aﬁﬁﬁ%%o part of a

armaceut 1 cal or vaccine conposition conprising an
antIn geme dmplemeataepatiat épticalrsendiag sysrem WM cin inslude an optical

i stered conjointl as Slt

SouICH %gpﬁﬁl Y ARUBIA feydrontic %ESWB’F S ol Eopouich fhuyent
t he conpounds of the inventjon can be conbined with
ot her adjuvants and/ or excipients/carriers. These
ot her adjuvants include, but are not limted to,
oi | -emul si on and enul sifier-based adj uvants such as
conpl ete Freund's adjuvant, inconplete Freund's
adj uvant, M59, or SAF;, mneral gels such as al um num
hydr oxi de (al un), al um num phosphate or cal ci um
phosphate n1crob|ally derlved adjuvants such ‘as

o o o o, o s a p— o o I 1



10

15

20

25

30

met hods known to those skilled in the art, such as by

establishing a matri x of dosages and frequencies of
W@ev7N#R1r ati on and conparing a group of experPCEOSANT/069545

units or subjects to each point in the matrix. The

exact amount to be admnistered to a patient wll vary

dependi ng on the particul ar di sease, the state and

waE RS 0Bh e R S AR LB P G DI Chr ) < Phraont

opti€4l sB@fca Nt 8in HAA c&%réi‘ﬁ‘hgﬁtr@oﬁﬁ‘é 1Y cRarRp¥ 2i1£deANInSdohde! ed
in the art or reported by the patient to the

lmpkﬂmm‘tamoah an@EIh caabd b}seé jagyticfaptigeltsomtce @A%at i on or
ioratio arce t i bl patient, and
£ TpaBy S aTRANSyE Rl Bt R RiobBR e e 212, o
dlffﬁsréegnzt laCmﬁhQﬁ gt Juefate alwrfé@ﬁ(ﬁlslzaa edr dn@theBrdfrapevd ﬂrlﬁﬂéhalf The
patient will depend on vari ety of factors includ q
moYeHEenh bERding\or SPMPFRSSIEN eérhequtlé@rfﬁ%w Haptenzlq P?él alter the
paﬂ?t%g? Vi d% \Qﬁg?ﬁés 29?2%? 5e1 5 tPﬁO%l t]l?hrree(?ﬂ;n r oug{udte:2 12 through the
diffago? M,k Feftdcang ofﬂuf thiﬁhﬁ‘rdifZlé)(KhnetaLﬂfm,g thd aocurdrofigptical
whi ch have previous]y been adm njstere
CnCIg\f@ i {igh S el g %Rﬂcapde&%@a?s“& ande F@@?%et hikeapy, the
mo%'ﬁ?en@gpﬁ{@ tog{i?éal g&ﬁc@Q@Z‘& th® ogﬁca@g&b&bﬁﬁéﬁf & 4030 F&NHEn
from bet ween out O to about 500
chamgph k@tladimthsoﬁcqitucolrnnque(égr éigh;) récrebmdﬂu@rttheepticabwector 240
5_to about O / / adm ni ati.on an st .
or 22 o B BT e S e an thaAn of SeiBnhoisel Ry g Anayeria

pulgetcaﬂﬂble khd¥gctbvnetar &h&ﬁ@aﬁ Batisddhs deRRahfiRGaMfal §igh. For example, the
conposi tions of the present invention need not in

amyyl§ |thegulsosinaicrictanmingdt ¢irthe anpefarm shapcted thgupse candx
dete' s.effective in treating the disorder, as such
et egtlve anounts can be reached by adni ni stration of

a nh Yok iithyletlendasgs mfop%iu@ﬂuemafrmao @URAZ 8dn be a PIN diode
ositions. For exa t he conmpounds_of the

phor%ie aiorGrCe Rl Chargedrav lqeﬁ detgpisniosd (QOS4cpepiementary
MetGReIkid géﬁ%%g{i%ct&? fd&%&ﬂa{.”ﬂl s%?%m gliet%)ﬁ/’en@gﬁg h@g%ncal sensing

compoun nvent i on.
systefnf i0davay idudeasic tor anse optivabddtedigrs 2d oo O4zisFafextimgle, in some

. nventj on can be determ ned by standard pharmaceuti cal

imp (e qeﬁeseg(f&)rtllc e&por%lﬁqqﬁﬂcg TeCaIVg. optl energy refr acted by

the 91%0%[ OrRLRE 2118 1L DGO 16t ITI? 5§18 fn l@ﬁl@fi’tlatl&% 5190/ Rl &&@ctor 242
popul ation) and the ED50 (the dose therapeut| cally

can effdlteta plerality G0ytiofl detf@tlfmpaglcatsn &nj exdfipde, oSl and CMOS

t t t ff
e S et Enie M R HG i tpdon BB omisel snerey
receﬁ-x%%y%grah@m%rétb QB clidiptegNB bPEdn Bedod bR G B@phl £
i ndi ces are preferred. Wiile therapeutics that exhibit

signabiidicatinglthedthbameunt ghoplecal sradgy egived nthe GElRr CMOS
det3fyere fornms of cancer or l|ifethreatening infections),
care should be taken to design a delivery systemthat

t aI‘Ig@bﬁle SMpl&nieﬁHitiB@Q gidhCasahdRR Asdclisset Heloy, tmeopslpacsbﬁlrce 202
hoi d ti ssue nediating an i mu

and ﬁl&%mlerefr@%bgp e l4rrddare yapget to Mgdiesm ﬁpé%lﬂ@ Biitesp. In
f

son P B S PRR ol B el Bn b PO R 8Bk ki

optlcﬂdmm)egmdd earefef@Cinsa dmngpacthé tceai aaimomeof 1ot axmbg ahenmdical
fromthe ani mal stuE es _can be used in fornulating a

waviegide op chigs due pirsic k@@ W humans. The therapeutically
ef fecti ve dosage of conpoun of the present invention
in humans lies preferably wthin a range of
circulating concentrations that include the ED50 with
little or no toxicity. The dosage can vary within this
range dependi ng upon the dosage form enpl oyed and the
route of adm nistration utilized. ldeally, a single
dose shoul d be used. EXAMPLES The fol |l owi ng Exanpl es
|IIustrate t he |nvent|on wi t hout I|n1t|ng |ts ~scope.

T L p— o e -~ = - .
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Catalyst. The internediate (D) or (G can be purified
by nmethods known in the art, such as by colum
we boooirezogr aphy over silica gel. The synt hesi sSP@F/US2007/069545
specific internmedi ates are shown in Schemes 2A - 2E
bel ow. Schenme 2A Schene 2BSchene 2C 2a G ubbs cat al yst
4a Pd/C (30% DCM MeOH (1 : 1) 13 1) NaOH aqu.

2N, SHEC 16K b3 %%&%%énple%of@éﬁﬁumﬁ?@fg%ﬁgﬁsensor
hou%g'@tl%t e?aﬂ%e%?a/@e@ aé@%t%%ubﬁéwm to scHd6 arfRtALPEER. The optical

Conpound 2: To a Solution of starting undecyl enic acid
sengo4 housgng 200, 2s phrarin, inkludes guensoy pach2En hyﬂmm@wﬂcl@@t@ the

sens(oFlb %??25 XY @glc%l§g%‘l%gl2t)%oa%hoe l‘?lgalfgéacz ? 1 Hgﬁg& cal
detec®R 200 br 241)@nd Saget 108 ﬁﬁh?(ﬂhbl bpnmaeta&tbf Mﬁ Iatsoﬁfe

over ni ght, whereupon t.|. 1%PE EA 6
impjorpfingIoag th%ptrcébwwﬂw&gg PArahdse mvh@e %@,Iﬂéwéueéﬁments

|
suclfy bl G SR Ao el TP PR o hiopA
refric@ei 22e2 Whor PUG hid d _obycaﬂ ldatsbtoe 04l o2 £2h nodatiagdt apfiy. 5C. In
SOHI%?S&){F%}%}Q?@%%Q@@WSOT@%@IQ; b gz\j/_r{ l?agfe%}gﬁ‘[lgofjaegyeenﬂg 7.&1?(? 1.3
inchés %@ § thouf 1Fnck ,2a [Rethdf B'%twe@n 84 4o Afdchdd ('e.%, abButdr37 inches),
Cafeg? ppovp] oty Bhgthoppetween T and, 2 ighey (g 400t o
and (arthicRndds of—begyvpeﬂlo 80and M9 iAchds (g3 pbout 048nth@% (m 10 H,

H- 4 8 87 , J =9, .4 e L

H A T’n i %gé {% SBz%gg%‘?d nd(édf SERSOT Ea‘fﬁwz aldﬁpgﬁr@)h
plac{fg%ngﬂéﬁinf%&é%mlcéméca]éhon:b'f a- sﬁbjeéﬂén Be a‘é’té’c%e@ to E]-(%[§H}k 1234,
Thezgn@r p@bﬁ%@m@xg@d dp@oﬁthg @p‘g@ql @qmsgf h@;sgng QQQgNhen in a relaxed
staternlg e thaecr%ergstol acir%f eé@ o8y 8F t%e gmlc tsenl,sglr lrl]g?usmg 200

erea eIS rni

by att @dﬁ@m aﬁnbihE(e gqmsbma@ﬁl 04l andT(D3 tchitd)r NisRBoWwR) thé b@Boiofad 232
npound 2 (197 , 0.646 nnoli and 1-ei cosene (850

ext%s ouf, fzor@&tﬁ S\¢n§0ruhﬁu$}ng/ 209 bP 16 1hpy. ) Thgasenspt gad 283 giplave
g 0,
oy SHOETE BP0 205l 5 cr i AL vt
betviden-0XCAAdI0.8 indREs (0. Adhout Odiinaice)d Ih keme anplemphiatons)for
the ester 2. _The reaction concentr d | n vacug
exagRle BSHARVE dhile e d SN2 ﬁ?lbhf‘a‘t‘té?@ﬁ%‘gwh% $Hg 234 by a
hln%' 23'6‘3(ﬁat91?1|0\évg %tt?g%%c% fb&2h Q%o‘ﬁ%n tolﬁﬁle s'eﬂJo? BQ@W uﬂ%oﬂle
ng, 2 .
imp&nntations,hs sh@wyil inHzg. 6L, It-l)e sesaqz Pad d32 dan:he@e Bn Iﬂzc;hnzd prer
f5 35 (m 2 H H10, HI 1), 2.59 (t, J =7.5 Hz, 2 H,
SULBE®Y, 2.02 (m 4 H H9, H12), 1.76 (pent., J = 7.5
Hz Th?e s’éhso'r"pga 232lcaﬂ1zbe]att%5hefdrfb oﬂgthlélrwﬂ‘b oﬁbloﬂédlég cdsé 8o
0.88 (t, . . 3 H H29). g12 Mz,
relammngyemernf th; Op11551 seurce262.3he sns@ca% reﬁ%@rz 2,234, or 216, any

spatji‘aé 2 t‘l’Caé gg'%h?l’dezé%% ?f 12%5, tﬁe ﬁgtjllcﬁ? dg%&i}zzég)z %1”7 { C(]_r}zfgi'fgﬁonzt%a%bf

As Shompdbifig. 6@; th@@exaoﬁpadnzrtgnslwlwd @p‘reﬁngqmm@m D3R 2pasddo
l-eicosene in dry CH2A 2 is added G ubbs 2nd
cauggeli@ PeRdinh COBRPEISYSR cimpYemEntRhananticalovaveerid 842 1 by some
em‘tﬁi)ﬂ)énenu1 SulPAHLRA ih ﬁ t ;@ nch SiHf Wfbe bR ARG 't’(Parf&gjtlc'aF
subjected to cofunmi c o ography using silica
soulg;e I202 osug]n that theendduldtenod mtpmsmdg 4234 cmm;)mennb\&menﬂ' of the

lutio ndecyl en al co 98 ¢
ontigghopyrer A0S o S R aesor 1 i D tpBin gt 234 can
added sodi um hydri de (60 %hn m neral oil, 584 nmg, 1.5
equiv.) at 0 C, in 10 mnutes foll owed by addi ng TBAI
(80 nmg) and 1-bronopentane (1.82 m, 1.5 equiv.).
After stirring overnight under reflux, t.l.c (PE-EA
6:1) indicated the consunption of the al cohol. The
m xture was diluted with DCM and quenched with water.
The aqueous phase was extracted with DCM (3x), washed
with saturated sodi um bi carbonate
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and then brine. The organic phase was dried (sodi um
sul fate), concentrated and the residue purified by
WO b@3zh42od urm chr omat ogr aphy (Petroet her - DCM  BCT/YS1007/069545
provide ether 6 (2.21 g, 99 % Rf: 0.12 with PE-DCM
3:1). Conmpound 7 was produced in the sane way as 6 in
the yield of 94 % 6 : 1H NWR (500 MHz, CDCl 3) 5.81

havé_leengtl}_Pf aH_lqas‘? Q_p Im es %oqu:ame tft\,yperz_g @)mc% zé%i ]( gnmc&e e.g.,
1.1 ﬁfcges\% HV%rl})us éthé}ﬂcoﬁﬁ Jraﬁ@ﬂs) chf fgovc\él'ﬂﬁlﬁw%lg a(rnd'd'ule%on‘bf the r1)§§ 234
to resultglgtlg relgqus movermaﬁ of filg, C@.UCMOBI‘CG 202 ond g @ticageFactor 212,
29251’6 29.4, 29.1, 28.9, 26.2, 19.4, 14.1. Conpound 8:
a Stlrrlng sol ution of ester 2 (190 ng, 0.623 mmmol)
an dl"l%tshﬁgor Pad Z@Z)Cd@lsd)begﬁﬁltmﬁ@di withinda Q@BIN\25D. Mhe dpating
chl oroform (20 m ) was added G ubbs 2n generation
betweendhg qutoyt32wgd the sepsorgpd 3 camienneckihg aeowatsofragyempeagof
e
v 24 MIGCEUPIR 05 RGL] o0 B2 SOURRILARL ol i
betwiinnhe sutbmtczazgmh tI(eFHEDQleQd 232 tan lge am)ut oe 1t1¢He|s e
onpound 8 (174 84 % trans/cis:
AL nltrailfml it s C&ff‘&wééa oF A7 ot unit
: i Y (
1 06%1%?&5%(1 221%0@(7% ,eln\]sbgﬁe gr.ngfel_nlgé,]ita%/{’orﬁﬁ ,the7&£éﬂ24§,1t c?g 26 gﬂﬂ?[udl_eéi,
witlﬁn Hl)e 0[51081786(18111‘ hgusthg POOLar@l witkd 108)gan3raB88nit tvitalkign datato
deV1fe§%ut§1me EL hﬁ%opﬁlgg 3&9 %s%%?(lgg)le(rlbeé]ﬁattlonﬁ (not §§inriqzz+ ef)pt_lr:al
senﬂ‘“h%gzysteln D6y £ trahsiit datalfrm athod@he 200 BY wirdlesd trihsnisdon.
1.25 (m 24 H H5-8, H 13-18, 24-25), 0.88 (t,
SDeché:Paﬂ@”nHz 3 H H26). 13 C NWR (125 MHz, CDd 3) :
]Fé S. 5%52136 14 %d%)lc é@é l&a%?c%gniélp:%gf %jecl%ls péttérﬁénoéi(l)ﬂatlon
oﬁt@ca@ so126s 202 @5. b%,opaéaIFy co%gle@ to A opticalestpetond 11,3114, or 216,
ound 4a is dissolved in and to the

suclsthnﬁ@ptt?ﬁl Vavesdd & drasoks Benbihe Oated ﬁOIFS@)&%‘{O optygaé refractor
r i A
212y PR T i PulcthoShi BF Rl eé*L TP htilet ouree
202amahysa$meﬂhenbeaﬁﬁnoﬂhmmnthMHqﬂmabmﬁaabeﬂklﬁl@anun6to
and_is then supjected col um chro graphy using
crealg § |'Paclge patgn 9?5% spralgd ?qCéuseé%%w}wa"Pafgect é&ﬂi‘o Rares of
speé\l@ésh%b ner‘ %ﬁeeﬂér ﬁg’ld(ﬂﬁﬁmﬁgon OF&?CX%B o) th ‘é@%tlgéﬁéi%c\f&%ah e
1) and to It was ad
optlr:ad wva/legmd@ Zlima)dlffﬁ'm 2 yet mreorwath sirface mpeafecmsmﬁ(gg as
ey EA.12.1) indicat
shoyiy it G SCSHDCOusfhohaterREE L mulle b5 bbfrmingn werklc
pattEial 260t MPe $SdtkibR Ba\Bssdlbpadial VatiaGORCRNhE BhRhiltdd ¥RfcdPwaves
To a solution of the above fatty acid residue in
218 (wlochippenras ragidesiofk danknosp phaebaskgonsd Oﬁ’gghto Theserdgiy regiams, or
speékles eg,a%qgce focilal‘D%l‘lgtl 69utr§géd andsh peD% Si ﬁ tngpuhe& Qy the
reactioh mxture Wwas stirre rEPovVer i ght's

refr¥diRe ehm&teﬁstics of (tRiopkibal kfrdoror 11| Q B¢ %d 21 (51 eTh@@ﬁtchDWaves 218
was finished. The susyen5|on was DCM a

(only@ fey afehigere o lustrater lélhbaumtm@fth%i)n)tlcebre&@i:tor AH a4, ord216
e SRR T L RBRUGARE PR S UG L BP ST o

relatige m8Ger¥gnt, HenNIMg OB&Mn vtz onC@IIEh SPptRaPlréfiackor 3125 294, lortd 6

rela‘eiw{?’o’ tpp7 Qgt?cai go’péé]e( %(ggéil‘gle’rs}_%’e Q%ﬂ;l?%l&qqﬁa:ystge &ét’quf g/)aye?s]_ZSl 2 lj_‘_[llgafveling
(pent., J =7.0 Hz, 2 H H4), 1.37- 1.22 (m 48 H
H5to H28), 0.88 (t, J =7.0 Hz, 3 H HZ29). 13 C
NWVR (125 MHz, CDO 3) : 171.3, 155.6, 145.3, 125. 2,
122. 4, 34.4, 33.7, 31.9, 30.2, 29.7, 29.7, 29.6, 29.6,
29.5, 29.4, 29.4, 29.2, 29.2, 29.1, 26.7, 24.8, 22.7,
14.1. An alternative approach to the synthesis of
specific intermedi ates using Julia-Lythgoe- Kocienski
coupllng chen1stry |s descrlbed |n Schene 2E Uslng

o o o o N A S
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occurrence of Alk independently represents an al kyl
chain such that the total nunber of carbon atons in
w0 b@7fis2ty acid chain is from 23 to 32 carbon BEDES2007/069545
Compound (H) is deprotected (i.e., the BOC and
I sopropylidene protecting groups are renoved),
preferably by being treated with trifluoroacetic acid

o icronie rarioioitt 2P GrREESE B SpHSdaEE Shio e causing
the §gebklc PAARAWRH t& bhaniss. Fbﬁ&aﬂ% at 8 bfitbal fFacR¥ 2RI 4, or 216
with sodi um and anmonia, to produce al kene-1inker

is mogapmlaye(td )hemptlpeld;ut;@d 202.ghe ep@&hblmttem 268 chy deany @ntwmkle

S _qver pa c kan l.in
or, AR (S L e o S e B ATFr BB b R
optiki1a¥Madidt X1Rerand or ﬁdffhbtlﬂ@ oﬁ'}bf fﬂe&ﬁi’ﬂro@ Qll 8% remain relatively
chr omat ogr aphy. Cb ound can be@grepared by using
congfagnky BORItQING Hsqlgat ﬁ@té@tﬁqkﬁ@ﬁt@ﬁsfkg Penof therspetbaeier

(
a8y TR ENE o s 10, B A M
speckapdiesi 360¢ant breobséividd OB mdnitokegl therchhoges o theampaune light in
H), conpound ( i s depicted in Scheme 3h bel ow.
the %& SDOIHOR. P 5¢ rehegpnousf g spegd qfdelgys payenEm
ia Wttig chem stry
tmn%%?ﬁgﬁggm%$$OH§g€P?gﬁk?gﬂ% e al cohol affords an
aI I1§he| dcteatendqimmloﬂ olg.,26é¢ adanebatlimitadbywebtlictasd thb lpbstvadf the

g B BT St Ao Fot borhel e R Sl PR 242
Resamnﬁg tiyshredY o fthe € OIISBéﬁI% faftben 76088 ddARAL ShtfcABMbIS! 6240 can

af f ords the al coh T). The synthesis of specific
be aghw@i inm iginbos 0§wgm Ecn esememamshb@mowﬁ& nB.4nd 9C, a
spat %Qpﬁ%al 0 16%1%55 méacl%mgls[rg ure aﬁ%a,%lo a(rnl%% nl,ic?l agﬁlgurteo
forrhdd ﬁh@%nﬁ(@cgeca L] lhb@bipert@fép ah be pﬁsu:ldsne‘dl beev@aced dticaCietractor
(0.2 M) and triethylsilane (0.1 m) at 0 QC. After
21263214 péa @ind=n gnsicalxdetectardOniliy parpeingRlemetatirns) the detected

t b
porALRANIR, Sitel® phAGH0 [ bl B AR g QiR ror 240
havfngtat Synﬂler optébal lerggyrecdividg aecithan theand otfqir(aiqy:bd Q)eahkaqxattem

The m xture hen stirred at
260t éfﬁﬁ @P%m!. .d%teftef 2 %ﬂ% ﬁ@%ﬂn{erme@af@pseﬁ% 8?%911 opgliger 222
used chd bk gg'c@@&ggceh% BObARLEY R 0RF 212 BE §f1§t‘3 end 1€ thHt ¥eWical
was evapor at and purified by flashcol um
detechor @t po g4 apily r¢deetes bighthfeom EpOlbes GHIDIN a Presleteringyl detected

af ford c ounds 11. %fo steps) . :
porgiih Bl MR AT BHI Ay TSR Gl i T Bt opicel
1ref1rgct§'1r7 th% ségclﬁ%'bf 20 opticat d)até%bor gg@gn({ ﬁg'a 1n‘ébrrhled1§t3 5132)1tra1 éﬁtl@al
occl@éer @ed—j Wlﬂ-Lde@rmn}q.thq_ 17y | of the 'gisteg‘q@d pqrtm 2(6@ agd op th',q prgdueed
CH2), 4.73 (t, 1 H J 3,NHand 3, 2=7.0

Spe‘i&éegaﬁflzﬁ‘izgdi 66 (s, 2 H PhCH2), 4.65 and 4.60 (2 d, 2

H, The—opilaal%otrfke 26D Cimh B9 a céheboht (iBhit sdurck, fir ckhrhpl) a 14kebO

and 4.44 (2 d, 2 H J = 11.9 Hz, PhCH2) 399](brs‘

2 H he;q_p@cal rp.frg:tqr cag bggn @gtlcai queglplgjp ;12 3. d@fgﬁus(ega 4, pr pymirror

i S WhrgrSeryy 248 foerisfpp it ket g fre

speditic gdtem Bot I shthe3mipiemeh€tion§ azdedicé chiz psd- HEdMbin@iohsof
(br, 2 H H4, H5), 2.99 (d, 1 H J 7.0 Hz, OH4),
2.16 (t, 2 H J2..°3 .. = 7.3 Hz, H2"), 1.95 (br s, 4
H H9", H 12"), 1.79 (d, } =6.1 H, O+5), 1.62 (m
2 H 2x H3"), 1.42-1.18 (m 68 H 2 x H4" to 2 x
H8", 2 x H13" to 2 x H28", 2 x H6 to 2 x H 18),
0.88 (t, 6 H J =6.9 Hz, 3 x H19, 3 x H26"); 13 C

NVR (125 MHz, CDCI 3) 173.1, 138.4, 138.3, 138.2,
138.0, 130.4, 130.2, 129.8, 128.4, 128.3, 128.1,
127.8, 127.8, 127.7, 127.6, 127.4, 126.2, 115.6, 78.2,
76.9, 76.7, 74.5, 73 6, 73.2, 73. 3 73. 1, 72.9, 68 7

P — NS NSNS NN S ~ A ~ P — ~NSN
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74.7, 73.76, 73.3, 73.2, 73.0, 71.0, 53.8, 36.9, 33.8,

32.6, 31.9, 31.7, 29.8, 29.8, 29.7, 29.7, 29.7, 29.6,
wWQ06/142% 5, 29.5, 29.4, 29.3, 29.2, 29.2, 29.PCT/ES2087/069545

25.9, 25.7, 22.7, 22.6, 14.1, 14.0. Conpound

trans-(A-1): 1Y NVR(500 MHz, pyridine-d5): 5 8.67 (d,

1H J=87Hz, NH, 6.92 (m 2H, HI, H2), 6.86 (br

mulﬁble%anl&'/o sze%?t’@gg%ai;le be%&ss ﬁo%éydreﬁ'},’oa%péigél(s%qv(eg{nd%Z;# can
by 1fked g’%uld@h@tﬁ v&a!%s §18 th aHilff‘ése@u)m .93 (m 1 H H 3),

, 15 (m 1 H HI"),
4 Mn me:al Wanuyie\/Z 13 C:&n ge gn p[gtlcaj fi perrorang hjgu}elz gel;—przsojld that

tran's_glg gl?[ waéf‘?s %¥n1ﬂt%m?_‘4 reﬁfx‘é ’[éftrdégoﬁl HIIhSOé%a 1(1}896%ewtlons, the

opt1bhl3)vave§hlée 2t Ban) trar@nﬂ@h&lbst 130%4 ofkhe& lightbyhprovitfing almost total
2.31 (m 1 H, H-6a%)206 m4H H9o", H12"), 1.93

inteyngl refrap.[:lorHFyq; expmpls) an qptg3 Wﬁyeggldq 21Rycgn yucludezm opiiealy

mat&%ﬁlaﬁe&a&}legg}n% l%léﬁ% qu rgﬁ‘é%tﬂ(nt (’EIL)6 thou?‘décglgy gl‘rréze’rfa W)l(th lower

inddA-dlfSefrattion ih 2 9ln) suckhoRtical Waidi &8 Q 1 BHzght pylostaintyewt&n) the light
Wav%rgasc@ggtlle gﬁglp—'ffgc‘]e t%t\%:e?létlz mNrtlDa‘?@riglﬁg Ogt& arlnggléz lic"sﬁlﬁala ﬁtl(gl__%rétical
ang%- (gé (e cﬁtlca]f aﬁkle %Bzf) X be @al&ﬁ%_é’f)y the f@)lléﬂmn@ equég@n

5-O-I) 589(m1H H-3) 515(m1H H-I),484
(m 1 O(br s, 1 H H4), 4.56 (dt, | H1
J 5.9 Hze 1a“f’)¢@l/n 4.41 (m 2 H H6a, H6b),
4.29 (m 3 H H3), 426 (m 2 H H4, HS5,), 2.45
(t, 2H J=7.5H, H2"), 2.28 (m 1 H H6a), 1.93

In spmg implamepfatigns, Hroptyyroundigg maggriapwih aHpogen refractive ipggx can be

air. E&ﬁgm% ?&Ble%@ﬁ%%i%ﬁ% &ﬁ(f@%}liclezségg aHg %e theérn}_gﬁé gollow tube with
a highl# 9eflecti¥8 fﬁn%rfal@.5T%%neﬁ&(ﬂfadéé’@n%)poﬂlﬂﬁdlnetéﬁ2 4,
127.8, 78.7, 768, 74. 9, 73 1, 73.0, 713, 706 630
54.3, 37.4, 34. 34.5, 32. 30. 9, _30.
30. Ig somg 1rgpleg@n‘g§t10% S@h a@éhg sh@\@)n 21 ﬁgsg 76 an§77 Bé an QBtlgﬂ
Wav%gmﬁe % 8&?1156514’16 @ntel‘%a eﬂ%@ aﬁsﬁﬁ ogf&:@wagé@@l 87w{tMn"‘Ehé'Qore of the

pyr |
optibtd, waNiefryid6 262, Asl the]oplt-ipalJNewegulﬁe Bit2 1the‘€dd)qr b6nt451e(p;ith fbr each

lighglbvil%e t:]dSA'fs %ltgze’d,\]r%éu%ginﬁf}g’lggre(srp@géesﬂgir%ébeg_l ¢ Ra?tﬁ}no_vn’zpo?le
1mplé¥ne)n5a?ti@ﬁ'§ the("soI?t?Caf %V%ui'de j‘['?'clan be Eﬁl%;lble Wg’veéﬁldémln dorfik

impHnentatiens,4he opmo@hwyvegzlu(@@lgmﬁn be Hcoﬁptﬁgmple Mavzgul(im 4
H H3, H4, H5 H5), 2272 (m 1 H H?Z2a), 2.58

I(-I-m 211 S?{% 1|4a()2/1n31;)% f[ﬁ]dg\%{h?f ‘ﬂ?rf{l?%f %ef?%tlgé?’mg@ ’g}zthEt cEEFjlses
spre%d@&it( &8 scéttdrs Lightl 1ﬁJsomHnila§ﬁnér,, sulchQ4 aﬁyfberﬂltﬂalnsﬁdrella liquids, gels, or

H 6b 1.85 (m 2 H H3"), 1.71 H7‘bﬁ)u’
soligs; agbqrng partigiesipor and Skp@rt%heﬂlli@sle aexwlwghf 147 244 can

3

inl e 0y Pl RRAPOAD Gy DA St g 9 Sohpagfrer e
Teflb81 flbprop8lydner ) Polyamide (IP,A) KBIy]b,n Y, 2r groufid .oP gray6d 8las©Inkpme
1mpge(§ne&1tat1§gs Sthe %gfuger rg%erzal cap h%ve lg% og)tlcglglbgorpggtl @t thg gas%r
Wav%%n%eh &id Qcm h?d@e 9@fra%ﬁv9pror§|’e”rtll%sn ’éll%?’%l%du%u@ﬁ&@é h(gﬁf‘gcattermg
over=a shadt Wh leNgl)h toGnsnge (’hdtp g/ spelekle‘pattem 17 gdseratd 010-11)3 suﬁa®6

(d, 1 H J 4.7 Hz, 4-O-I)2046(m2H3C]-|

6' - OH), 624(d 1H J=44H, 4-0H, 6.07 (d, 1
4.7 Hz, 5-OH), 5.13 (m 1 H H3), 4.72 (dd, 1
2=8.7HZ,JV2 =5 Hz, H2'), 4.50 (m 3
a'), (0I

3

CHA4

Hz J5.,6b. = 4.
3 5'
)

d, 1 H J 6a. 6b . =
b'), 4.23-4.19 (m 4
' m 4 H H 20",
,271(m 1H 2a 8(m 1H H-Ia) 2.45
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Exanple 1 : Determ nation of kinetic profiles of Thl-

and Th2-type cytokines that are rel eased upon in vivo
W@eo7n#etr ati on of the conpounds of the i nventPCHUS2007/069545

Mat eri al s and Met hods Tested conpounds a- Gal Cer

(KRN7000) was synthesized by Kirin Brewery (Gunma,

Japan). a-CGal Cer (CRA SfY 101) was synthesized as

d i d i S j . Y ) ; RW Tsuj j
S L 1 e L T A e ) B TR AR
inclEil’tlt i@ﬁfeé‘@@ﬁp&ﬁ%b@n@ﬂ%ﬂé&f&(ﬁeﬁﬁl@ﬂap&kiﬁ) ahvihpe BIH%EXﬂSEs?‘NJéf(j between

er T cell I'igand a-gal actosylceram de. J E ved
0.2 mg8andi 681m (AB 4tctwkEN).#@00 0GRANY, suol thrhtheaphies! intestitds not

ovYTRFH e 5 ST L D RLTRY, RSt

scat8drp \Weededab drdagtht SpdckicBlattbrnmeve and BALB/ ¢ m ce were
pur chased from Taconi c. Each glycolipid was stored at

| ndPAPME MRS BRSD; SWhcs thidsBowmjretigte dA) andridy e nlbilisicy 214
1 AR RSP RUB IR J2E0F5 Thefioncr

lighpahnsswitlse tie diffuercon becdeed by oarimak irmmimetive iadek within the
..concentrations of IFN-g, IL-4, and IL- 12 in the sera

diffisr & oyl afﬁ%@t_ 189%3{‘:??3/ 191} $REEF T EmATTRS i{%%léﬁ@ lgdsgpved, the

arcds Bl b ffu_l%{ LGSV AL Y&t dABn BY (RN RatdsHEMso moved causing
I mmunosor bent assay (ELISA) Serum concentrati ons o?

the dptidabwavds-24 8 tandfract difftRenilg vathew tleubiffestr 254, mgsudtmghh IcB#nges in
kHt éeBigﬁciégc%,OSan Diego, CA). Briefly, 96 well

a regylng gge SR EET ROp| at es (NUNC) were coated with

caphubBe ARplchRAN i8S SAEH b holv ih s BB RO B §i_ptical clement
recommendat i on and i ncubat ed overni ght at 4C. The

can glsgtbe g nuetos Widishefdcanmpericg®ns 2060506 TapesfecionyiPBS: mjrror can

heni ncubat ed w.t h nuf act ur er, provi ded.bl ock

resu O BePEHETS g P8 P e LB B e

reflé®ion ®P Eghif dfEoDihB &ifter with @BperMictiBhs MasdlbdGnwesutt iRBS-optical
sera diluted 1:10 was added to the wells and incubated

patterg269. dihg relatiyeynayresns of ticupieror Bl Ginggsigst © thpaptical source 202

. f 1 hr with

sim{IEHRR1En BhayfA0M HETRRLAGHAGEA0. - 00 WD cubat ed
wi tlh samk dinpleoenjatigad, éd dharabtristc siadlishnymelcn i dalswdual
(HRP) for 30 m t _roomtenperature, washed, and

Speqlﬁlﬁa??ﬁzfap ke ﬁB‘&ersb&avwFPhe%aé‘E Gtes PRAFsER AR e 28 panperiad

indi$ Rkt d 9&1&5’1262%n%rcgmfr@l[e_dl@itm&b‘ﬁtﬁ‘%l @5V€g‘ﬁﬁf@2l2 having optimal
tenperature. The anti bodies, avidin-HRP,~ and substrate
diarggtbgndonfraeive chilactdiitias dor the dovigtid sgedkde tadefeatures. Illustrated in

nuf re's rec ndation.. Reactio re.st opped

fg [F i3 T8 e P et A ORTRED BGIT e PO RO A oFe
throiu%h gFfcheRplicaMiede e gl ned a%eél@@?@tfeir@ dithhelatively few, large

absor bance at 450 nmin each well to known standards.
spedesAeds Thinavrl, exhéghsis dgrnmedifrona el omtical pypesuéda Dliei e ieemeall
SRR R P TFL o BRGS0
show AP APNOB With eclagvalnimahgrsathll speckdt@mBaun brind with an optical

trans-confornetz, B= conmpound (A-2), C= conpaund (A-
wavgguidey2 12 BrehBerAdls muchymoreeptieptiggifercpgs trausz-of g hareey diameter

mwéﬁgﬁqﬁéans%ggngor}%%§§ﬁg§§éﬁﬁgkA—ﬁeg§§?%§%?gpneﬁgggbUde
man$CkihalP sifekley 26T he | evel s of cytoki nes were neasured at
0, 2, 6, 12, 24, 48, and 72 hours after the conpound
adm ni stration. The |levels of Thl-type cytokines |IFNg
and IL-12 are sunmarized in, Figures 2A-C and 3A-C
respectively. The | evels of Th2-type cytokine IL-4 are
sunmmari zed in Figures 4A-C. The correspondi ng
nunmeri cal values are also provided in Tables 1-6
bel ow. Table 7 provides IFN-g/1L-4 and IL-12/1L-4
rati os for various conpounds, which can be used as
indicators of their ability to selectively stinulate
Thl -type i mmune responses. As follows fromthe Figures

o o a o ~ 1l 7~ 17K N\ S o
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This application clainms the benefit of and priority to
U.S. Provisional Patent Application Ser. No.

w@03022810, filed on May 24, 2006, U.S. ProviBCDH81007/069545
Pat ent Application Ser. No. 60/874,665, filed on Dec.
13, 2006, and U.S. Provisional Patent Application Ser.
hb 60/ 898, 269, filed on Jan. 31, 2007, all of which

gy T AR B o iﬂefpﬁgléﬁp%%n 250 Tyrmed by passing

coh&%ﬁﬂ%ﬂt RoYdH AdifRk&M8 4. gnd bﬁpﬁﬁh@%g sigh@didy ofttﬁe figure
vital™ sign neasurenent device ND Bl ood

1ndlp¢tg$@1g|s@e|oéﬂ@rrgagmﬁqah@nf or ce exerted by circul ating
constitutes
ondhop T RPERRlalBay theh 8s SERER Sy ERENL FOrBn or
spedkl EpRIFE26GcdnR 40 Gakt mﬁ&fpwse(fdrn:xmlﬁpleabétezeexegs aehi @ON
occurs near the beginning of the cardiac cycle. The
micyingkt ol i ¢ pressure is the | owest pressure, which is at
th - Of C
or SegAK YR BT ol T B e Lo e B B Al
soultcb endirﬂ&mpabﬁleéﬁﬁﬂtoﬂ les3t, er 2]'61 Eatpbﬂ q&mplzaisls}upmperly sizing the
reflects t he ference befween the
deteg fgﬁ A S§%Raé%f1°n81fé%olﬁfcgﬁl§’ffﬁ%t§f 2% 2jhg or 216,

the &%paegctwms 'aP{dfé ihRW ﬁ{gesi)ﬁﬁél' dedIRRcBbL D8N ysed The

asuring insid e bl ood ssel or non-invasively.
deteThed poomame264i cslnl]DSlSEdeﬂ yn redmionite t@dimega sk [ei izl so as to optimize

setti on- |n asj v scult or
the Bplitito e etetiog: Hoe carBice fimuiot i ryf tessetqnagn. which
corre§PoAd ity treBE @M dfaweesﬂeeae SRIRDE6 ok AR Rlaflve

| ess unpl easant and | ess palnful for the gatlent

momwnt, eading.coreenpirseine of thesprod gefiratorile b‘bm‘r@h@ 9he optical
souli,j%:leJ g@&h‘%rﬂ% [ O 1caf]$eh%c glaotgg BS/F(?J{S] egxse%o rl]e gtrslhz? an agaertng: ofa
spatsfd Dy gem maﬂ@df@tzelz to é@lldcﬂéﬂlgtaahiaﬁ nufoler bﬁspfébk’:l@sﬁ; duc:hr BUeE than
t he upper arm at rou%% y the sane vertical hEI%ht as .
onewﬁ@ewéefrthe sheakls patier 208 arqayandopprleyiag suiable yippad prqpessing to
The

the [RBIARKRL offcsPARERM bFRLORe ERAITRAEN of (FEPATPHERS) can be
meaatned taubidove afcﬁlpuleﬁsm ofa n'm;lmgne e mmmmjmlemtnuaeexd; theroptical

calibration and conseq t tothe errors
CreBgy°gH YIRE PIHOB RS M5roR B f%%@% $O B ¥eet s ql@% aigp dhan the

aredISAHHE B odEH%¢§H&ﬁeb§Wﬁﬁ§$@ted manual Iy by repeatedly
squeezing a rubber bulb until the brachial artery is
coriplsemne hmpkmm‘hudems thatdetestddi ptreor 2@t ofi thrspeakle pattern 260 can

be 15 SRR RGBT R SRR e B BBl bR 1 ama 25

timd3rtBS St &xd spedIEsicd!f fn soRampRInRIations tthSbatidabddteetdd 2W can
in the artery, the turbul ent flow creates a
receiygheroiorinrgerage opalisrtickigs Sousrdn(le baweao} ankdspeckles. For
exa g %% n hot-[% gpe[?tru?s a[l'\lfrlnsg ﬁ% o1allicp$% é@hlfétee? %#thge ugc'efiftlo t&krict the
detdRtedgDttich 268! cffuhé firckie pheas ed( uideled b9 astingl deatdde40 or 242.

heard (fifth Korotkoff sound), at the diastolic blood
éﬂﬁﬁﬂﬂﬁﬂéﬁﬁﬁkxciIIonetric net hods are sonetimes used for
c onltqe e JTRR 9% B%@gf ashocgﬁtchlrg%ﬁmfl Gy ST ) F% enerate an

si ngl'e ‘nmeasur enent . ment 1's Functi ona
elecﬁhcmi kignaltd@Otitnditatmfy thdhemeuws of llghtrecqrvermtmmcéldntttcaﬁ sxgﬁal 420

rel the se of .a ste sco

can SP ulf“ﬁ%fl@g&met cghcate| %ﬁ“‘ﬁﬂ‘g relelag@@e
that is pneumatically connegted to the cuff and
registers the (relatively snall) oscillations in cuff
pressure that are synchronous with the arteria
pressure waveform The first oscillation in cuff
pressure does not occur at the systolic pressure, but
at a cuff pressure substantially above systolic
pressure. The cuff is initially inflated to a pressure
|n excess of the systollc bIood pressure. The cuff



10

15

20

25

30

The optical sensing systemcan sense an arterial pulse

fromthe novenent, bending, or conpression of at |east
wor@7p4a2t0 on of the optical sensing system rel BET/US200T069545

ot her portions of the optical sensing system which

can result in a change in an optical signal received

by the optical detector. The output unit receives,

et D AnE! oY BEBUTAP LG NEb R aSP] Pt BUPILS diay 17 depicts

a pd3SIBRIAdc@oal Higha13120 h@dlbﬁﬁllgtthe MobBREN B B arkdiit ¥F §lcal energy
sign. In sone inplenentations, the sensor fixation

recediendi byeancapticledegastar 20 ar 3kl eAs slfcwn inrfigs dAethe amount of light

.. npl.e nt ti th v ital asu nt devi C&
recc 1) GEC Pl e bR e B TR A SRR e P
eneltgﬁ r&dfb@ve@f‘tiyttﬁﬁbﬁt@dal desabt D10 or|2’42f‘c@ﬁfbe oBidr gEndatdtsudsas the
e output uni t can recelve froma pressure_sensor,

invagpeeafdhe ampwpef timedn c‘ém%cwaqt%tlp cBapgosCHp bl the dlumber or
t
brlgglts}llee%%géﬂl&%lttﬂlﬁ nérgﬁ t%ﬁ{l&?@eﬁ&%(ﬁ%&lé{ﬁ %’t 4ggzrl]11d:h is

recdiveal h@rrths spmml detpetbr 24(horszme A m:alrmrstlabhmgs ,octUreing in the
atlon of the subject the body can be an

nlcw
nu"fa’ﬁ ra%h%ﬁleéﬁa snseklgneradre gengrafly seplebip; regreé%as aracteristic
relaB b IMhEH, SR didpabr $d?§pr9§§§dnctﬁ+the°‘§[5’[?c'af‘§bu§é%ﬁ%é ?’ptlcal

posi tionabl e to Sense novement ul se o
refriprterc H3yamonitdrargythe kate eboseillatph eﬁﬁmtaatauohsf lightieeceived by the

a j cal .l pcation of the subject .can be a wist, and
optiEflalc{aiet 3101 RS AnpBidgand SamatHtus of S Pt BubS 5 ot
detdridgheg@pt i cal sensing systemis positionable to sense

nmovenment due to a pulse of a radial artery. In sone

i min eomatimpicowstationfe therfacmgt @mounmfétghbmcwed b the optical

b
dete&ﬁo\;?ﬁ@ can %&lﬂrg é)%%ro EIPT: bnurrega)ng%got %8 tpo§1 nln% PF I 1ghP %ogrche relative
to tIRYSptiR A refades2 12, 2NAr @ 16 and thirSendimy SNt r&uﬁeﬂ By &he optical
pul se of one or nore arteries in the ankle. In sone
detqcpﬁg 1240681t gqcpl&ﬁ%ab%lﬁhag ayerageramypng el light regsivgd due to the relative
mox%m[ Sisrﬁ Bh@ &Qéléxﬂﬁhﬁrdﬂ{l&ﬁ r&re{c‘a gxi bl e waveguide. In
|ons optical refractor can be a
d| fIﬁ lssme lmplenﬁmmaonsmhem&a@ennﬁ yaridtien apthecatounoof I¢ght

and th tical fractor can pe conflgu ed to produce
receiVedlap Eﬁg‘? sdou %latriﬁﬂve fh?élaﬁ PRiSeHF g8 leepistioBs gtk
freqROR “n@ﬁ@’d cdiPal bR kerad BRY th Q&nQ‘imﬂ'@ﬁleﬁﬁﬁG& Righ3hHBE bw
out put and generate therefroma signal indicative of
freqopitdycalkiatorerigyha aeain ellightirbéanodhy adetptictlatttqstr chohe Gitered

pat t out I n, sone inmgl enmentatians,.
out phBe 3B B bBF B Rh ero b & Eihued BB RIEA BT ien
fror @ife! HEL T TnGOHR IRB Hinch@bRS, QNeeﬂtténfgrtﬁ tRPdibgAlatiBd f&GERed by
fromreceiving a portion of the speckle pattern
anQ@u@ﬁuwﬂ@ﬁﬁmSEﬁ%“$ﬁ@2enEntat|ons t he opt|cal det ect or
Vi n [ | n.. hav a
el -2 T 06 SALARRLRY e B R BB
artehi@l pudscanabRrmine@ns B iideeviad! 8ignof In Joencapipl dadntaidas gl
rece|V|ng portion can be | ess than 100 tjnes an

amplifiedes gad/epwagnitidss s a spHessefpsteriphnudipe Sembs detgrmipegbto
st FMIESLARE 8 SN ol BRNGGTR B
rna@mtuti@aﬁa'n ateeiabpulse frearthe oailatioanoftht emoaht gflighereceived by the

Wave or c. bl ressur a di olic bl ood
Optlvéﬁed&qﬂoé 4§ Bkl ?Ct%f%aﬁcw %a@sh?ra@p?sc{ UAngptical
pressure, and an arterial cgonpliance.. In sone
i mpl enent ati ons, the output unit can generate a
nmeasure of the vital sign using a signal indicative of
the optical signal received by the optical detector.
In sonme inplenmentations, the vital sign nmeasurenent
devi ce can include display to depict a vital sign
nmeasur enent generated by the output unit. In sone
inplenentations the V|tal S|gn ‘nmeasur ement devi ce can
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conpression of at |east one portion of the optica

sensing systemrel ative to other portions of the
W@pi7a#i216ensi ng system which can result in aPCHESZPET/069545

in the optical signal received by the optica

detector. In sone inplenentations, the optical sensing

system can beconfigured to detect optical signal s

e enta f a serjies of. arteri es a
ety a0 Sl tocndise el BroRe i B s A k" Fhis
timNBMBf L 8R4 BRGE@se iNBropSitios %o B fRiGhSTdya&lonRHt Sfe optical
sone aspects, a nethod of neasuring a vifal sign of a
detestejclrstrichg gndeshioh wcprngoraosaé it te rﬁhemémoginladev pEthe Speckle
a sensin
ey aEh e A PR it R R MRl PR TG for SRS
cha@eRek@lal R@xRblTRAFENBreGherbdre, fllbakd 81 @presire ds€&R8R! and then a
fixation device holds an optical sensing system
quicsernd PPEhbelae thpsted f thedigrerulsean hegirpsare ipgrrgCap caysa dhe
on Bl BB o0 ISLEEY 08 Byl o206, Bl BSpeog. o
conﬁ)&rss etichf thxtathé specklievpatern 240 rmdtﬂ%rtd':sakhepﬂd)diﬂatmrrafee&llll ihcrease
n the novenent, bendi ng onpression of at | east
at tft?r?éarb%frtb? BASERNG fReTesse feciero & S HAY o prrammduaeinesys (i.c.,
r I
R R D S R T R TS M
dectehees opt oppabitciabeanont of Teevaviegaike siiljncius, ageimemadigating the

in an | i ndi ive of the c es in the anount
spogh Bl Ml s JOdE oy SR e R P S p e Piure
and%i@&%agegrm 28 Rhah kRNFieribhsul Sl edd &R IFig e &%&tﬁﬁp&é&m@ ofa

pressure to the anatonical |ocation of the subject
0pt1mltd¢tqct@é clogiisalk signak groated byewniagterialfumsce ﬂémpl%lal didt will

d h
ther?ﬁ)re qart f'ua zrﬁr%,gtﬁ o gre%l?ee UCI n%hﬁ%lﬁleﬂ{e%rs%fsgg{eg%e 8 F% | Oﬁlen ncrease

agaﬂ?&ﬁ@ﬁn@?&feci@ﬁ@ toeeioQall dfirihg (R calific dEbRY memiangulae. The pulse
series o ul se characteristics for arterial pulses

amnimder?@ntbﬁeasweﬁ%@pwlmw PFIPraiah ipdlc Mmaxipen gpegkégpattern
I t
mocﬁﬂegﬂ)‘ﬂ Ja{e &Jﬁfc}{%g tt%ﬁ c&th@enga?%d[l&g& ﬁngglstgg gﬁg}rﬁtyrﬁ ga{ﬁ'%?)g IdE/ dt, based
on the ga‘hatmshlb éebmed sﬁmsdblldel faactionsandfitsplatis#ive, i.c.:
characteristics during the period of tinme. In sone
i npl enent ati ons, the nethod can i ncl ude obtaining a
nmeasur e Q0 enent an initial pulse
charactgg?étlgﬁpgﬁg&g su se ht pulse characteristic
and generating a vital sign based on the neasured

asurenent, the initial pul se

wh qg:al g}%gggyrgglsas lﬁﬁ@lﬁﬁaropﬂglogalﬁg él&hl@ﬁ)flﬂb]m g}@ﬁulanon rate during the
aﬂbﬁgg&g§g£&k§gﬂ& The initial pulse characteristic can
be ‘obtali’'ned at an initial time, and a subsequent pul se
chdrtecigrl dE/idtcapare dvelyabd Rithedealttine spehsemealyzen sreh as a

. .usi ng an |n ut i.ndi cative of the.sensed novenent from .
it o R RSP hyS et thara B REY Feu Bttt the Strial
pulsRlcO8IS UMBc ARAFHIBTRALedNoRE, QRUA a'ﬂ & AhximuFESSIH/ @B in the

time closer to the inifial tine than to the subsequent

samg vy, scilas wohehd prdscearenlttadg. obi highnst dfpmn@@ﬂ fregponeye waﬁd:an be
uSG(iPOI‘ 4, SlCal fa?Ia%aCt Pﬁ Caen b?l Conf I 1T} t @dOLfI‘CO cr
flg pabt et H'euP put Tt hat érPa?f‘aes g Feé%

morhait@tfltheefrmmr;egptectﬁim@m beadedsource and the opti cal
refractor. In sone inplenmentations, the vital sign can
be at |east one of a heart rate, an arterial pulse
waveform a systolic bl ood ?ressure a diastolic blood
pressure, a nmean arterial blood pressure, a pul se
pressure, and an arterial conpliance. In sone
i npl enent ati ons, generating the nmeasure of the vital
sign can include determning a pulse anplitude from
changes in the anount of optical energy received by
the optical detector. In sonme aspects, a vital sign
neasurenent deV|ce i ncl udes a sensor flxatlon deV|ce

. o s e ey
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unit can receive, froma pressure sensor, a pressure

i nput indicative of the pressure applied to the
wae@rosmewl | ocati on and generate a vital signPCEUSZP07/069545

the input fromthe optical sensing systemand the

pressure input.ln some inplenentations, the anatom ca

| ocation of the subject is an upper arm and the

ot eape el ST pif Smil) 82688 bnElige a oro

crosiRgeIRRtor WBich BrovidulacBulf ofah LR @R &) z&blc@ssKinglcRe®9 BB unit
|nplenentat|ons the optical source device can include

timea * @pltor@aaisumtec parghaltosal @pitied @ﬁrommsum dvknts deringone arterial
od e a ur.ce
pulsﬁqélc?u ZRror SSE}%e ot ij ¥Pé¥pﬁﬂ% u’t“B u?g ﬁ‘ﬁ&%ze 5%4626“? prtion
264diht finks@itaneais ieﬁi@icttﬁl@ng @ity XA EHOWENS beProfdirtiéhal to the rate of
quoroponner pol y or a conbi nation thereof. In

modydgtion q%hleeﬁ?éﬁlflapam 269 hén@ﬂﬁqr%l@m can haappliedro detastahe rise of
i.ff [
the E%}B %pcglgm rﬁg gd)xpenze% &Mf %‘a tI) Hlf‘rﬁcdé%r?ruéﬁl%g ?éénljé n?&?ﬁg? until the
zerd-tve s ratatetisnutocrd eA itireshoddislighelly laﬁeveazn:r@ pan Ieaksed, instead of
source and a mrror with surface |nperfect|onﬁgggat

a YCACFQEH08SIBg, raéﬁ'ott‘P 8&ouaf ft@ﬁ &Y St%’? otRld%ed At}?mﬂaﬁ’é(e]é(p fggarequency

nms%Q:'dﬁ B€ filtBrel o 9@6’@@51%1@1@ fﬁ)?[?ﬁllél tl%tdte%Ef(‘)r 211('5‘ 0132)4?3 The count can
[ ement ati ons e vital gn measur ement devi ce can

be repﬁatadobéteaﬂsgatq ctlos o rawégaucn.ies dboveagtap tietd 1tscvequrrets¢>ezmto

t he o C detector fromreceivi orti of th
Thig Sie Pl e BT SEb b ing e s Pt R gsdtp e briial
pulRPHihe &vo 6EitY @eéragmog&h@r @Jupﬁé(fnﬁ?oﬁfbﬁél% WearkiAMi o ARe
opti cal aperture formed therein n sone
waviegpie peailizieiyoneyemané ingsmineciondeitiede @rte@dmulsav@datherefore can

alsoqtlpj:trl}r(o(;]gortl i grg %f]ﬁr e%ﬁlﬁlwurl]u% A9 h?t ({) Ch eA[]naa\lll gt%te ealpRhed to the

zerdtoMdig raothaexadsates thd thae dewpich &ds pas fdnﬁﬂnsﬂeft zbfdEbetween non-
speckl e pattern can be |l ess than 100 tinmes _an area of
Zer0a¢pl a@lea segBer of ateriah pulspe akplatiyy fangpr tipg cagpegeur
L BB h
betxix)%@t 'Sl C(gf;dn% ré%rel&l&gﬂs%%&ﬁ & d@nﬁ thtfﬁ%gex? fﬁrelé a{% erglgggégghorter
timavarager &pleckhenain plise peewikd, evhead the ipresawrt props riking aodrbegins
|nplenentatlgp opti cal sourﬁg i ncl udes a coherent

to dpgIghe. Worel e zRrosgREs i STHBNE ZETUHEMERRE Yo pt | cal
detigGhk uﬁgﬁnieﬁfé'tlHﬁise ik 9@%1{1‘1! abjdt YarPhe 2R Ctfout gﬁtaﬁ‘ Gtk QBting
regi ons, ch optical ection region adapt

circni¢ord indcgrpted owdr tbfnamg;from gsishabosp e@doluatlbm tearrn té rgm dhis

. pluralit regi ons, of. th atte
tim gt Spond s Rl i R LA RRaH s A SR ek By
sep&%lﬁﬁe@uﬁ@a gﬁle%gg@bﬂ% of dEAPtoS M@ mine when it departs from
i npl'ementations, the vital sign can be at | east one of
and acthwnarte zerat dhe sevubiingdntegtatipn Faebaprepsisionsl te thaseplitiide of the
WaV% g? oaﬁlﬁ%’[?%orgme?%egl%%r%é ?hergfop &%%ls%éb%ip%g%o%lo&é fr‘ﬁe arterial
pul@rah@maie qmﬁmhte@fw@n ot tl&dﬁfet dldmla&madsﬂaasturbjmss pbtﬁﬁorllb‘lieiﬂa
gn neasurenent. device can include a spring attached
spe@ﬁecbtlmp dsded gangdeldiagasepropertigpalite fic dapgg ingosiien diipgthe
Spe&ﬁgyhﬁépgrﬁgrce fromthe arterial pulse and to return
e optical 'sensing systemto an initial state after
t hdnaomelimplenputasen, dsshewmm figpll @A MMBtandAeC, 4 hlrality af
Sig asur enent devj |nclude sensor el d
optig) detretigutreis L4 A8% By deset MR rasabR S48 Caflve
anatoni cal |ocation. Mdul aij on of the sensor pad can
result in relative novenent,  conpression, or bending
of portions of the optical source that can result in a
nodul ati on of the speckle pattern output. In sone
i npl ement ati ons, the optical sensing system can be
adapted to sense a pul se anplitude of the arteri al
pul se fromthe noverment, bending, or conpression of at
Ieast one portlon of the optlcal senS|ng system
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arterial pulse waveform a systolic blood pressure, a

di astolic blood pressure, a nean arterial bl ood
wee@3sune) a pul se pressure, and an arterial PCT/US2007/069545

conpliance. In sone inplenentations, the neasure of

the vital sign can include detecting a nunber of

oscillations in optical energy received by the optica

pur it AL S W R PokPiorkhe i Sebasotionaecions
244V iFbRbx @8 JpsitNdctoR)r nARtad BWi calp (‘C%a?e -to®I&EDSALR) or

novenent can include taking the tine derivative of the
CMQ&p(momph@nmwMet@lﬁOmh@ §@rns>eddtwmré fetpctor. | Each@ptical detection

reeiBRREE bt besafisegdh PR oA SR Rl ARy bR p gy 260,

for @A, RN EhdiA Tn. fighN®AS @0BOEnd 10cat 0fs1} d@lﬁir@lﬁylﬁ opglaptiedction
to be placed agalnst an anat omi cal %ocatlon of a

regigiibfeane Ganohiam g et n@rearf@hal?lvé@@reseméh%fﬁlattya|amphtudes ofa

serids cg"?uﬁk% 63‘?%( %rg:@a{argfdn%?eslnﬁ egﬁﬁlegﬁggﬁﬁf ﬂlehcﬁlt@ltfﬁfo%

plutamyrdf e)ptlteh eetdcfidrusgions andl cztrh&ch bt m{(abo@ﬁdcﬁmfd(fed irfo hetd-
by the sens r flxatlon evi ce and adapt ed %? nove |n
cros g sireBT § ek eaﬁ%lr%na Sp‘tﬁosf@frﬁ%rr ingdo dhs differcabaiticahe
dete‘eﬁoﬁ ifishan LONDRReRE éxa%epl& h F%IOIS C&h bs @&ﬁ?ﬁgd SVRE %ﬁfd of
he optical source and di ffUser are configured
eaclpartbdwd: pulac spgchd encmﬁdaehl blooT lpecsapt inwaburd@tectyole to deterrmne

BB OBy $ ek Rhod PRCheRB e LRGRE ST B Tlo e
detc@hirRBbyCRtccBAEh H¥rol @ERIN_GuMM foh bathtsigharlet GCkesh Pl%ofhfel on

of the sp eckle1£attern The output unit generates a
clecirécas sigeal 20 twith the hmhegucgnnmm@e quendg@ldé@ haethe hiphast signal
quaidtgzgle ¢ d(ljf\‘%gfzzlegﬁ cr&ssntl%cgoql% e § af;{l%e ﬁil\#ere.?k%etace?rg (?r a subset
of dfferomelc@ctoi®roan arxb odiangags ﬁf eddherferiy éeCtB ducs &tmore

forth in the acconpanylng draw ngs an escription
relighde epmaty picthe polse gimpkfudehj ects, and advant ages of the

in

Sl BB AR AT, R HERE R 8o an cach
be cdeplicd tsa dtfﬁ:renmtlﬁg’rmmtaﬁtbmnea@ﬁretdiﬁﬂitv iTha Idlfﬁerq[t values of dE/dt

neas rene t device, FIGS. 2B, a
COTTGSRONGITE O ﬂaﬂ cg frensntdstestas afm heorgpred atéﬁ Gﬁ%‘ga@alil arigifl pulse
or agﬁl\é'eﬁg oPORI I ANEH c Q0r AR H4BRE cnBEYBIe Mtéﬁ% Woich RLEG@e

different levels of cuff pressure relative to arteria

hlgls:ytssngial quygrtes Eor @aanﬁall@theao@emlcths hagheitrmpl g niadti.q mayfbe

confliigh Rt BEnar oRnare D) AT Bk S AR TR euey of dEsds
corfd§Rinaing & t1ediffe@nOdctdtidrs 65 AN G dEfdraitidencfs) dae kd be

detected by a pressure sensor pneunmatically coupled to
averaged Eqnfeﬁclw’tquydsq © pspdnel ranere usliaplatstigiatreef thapwles
cted by an optical sensing systemheld by a sensor
ation device. FIGS. 5A, 5B, and 5C depi ct an

| ﬂﬂheﬁiﬁﬁﬁrﬁpleﬁﬁnﬁﬁoﬁm a@UD ¢@harge 0 0plct DES1cOPorCOMIOS Ni Ng
conmponents of an optical sensing system FIGS. 6A,

(Cogmlenmearﬁ SletelpPetdeabemisph@irtait eetPor G dansepts Gler a single
1 {4
opm%agl%%:c]tgo? 232 bP&s &@]ﬂ@kﬂ}f‘&p&cgﬁdfg&gigpi rgs 231 e?{: ;@&tal €8D or
CMpt detrcroreno dm%@lveb)‘v naifliomgtixeldlang durse én ot&mumer gradd digitalg
an optical source and a wavegui.de. FIGS. 8A and 8B
Cama@ﬁ-f%y havg agé%éémﬁm%m% Podlidad s C@ﬁeﬁmgﬁ%we@%r Eaeh
devi ce including an optical,source and a diffuser.
FIGS. 9A, 9B, and 9C depict i nplenentations of the
optical sensing systemincluding a spatial optica
occluder. FIGS. 10A, 10B, and 10C depi ct
i npl ementati ons of the optical sensing system
i ncluding an optical detector with a plurality of
optical detection regions. FIGS. 1l A 11B, and 11C
deplct speckle patterns produced by varlous
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112, within which is an artery 118. The optica
sensi ng system 104 can be positioned to sense novenent
weoarraspondi ng to an arterial pul se when the SPEIBEUS2007/069545
fixation device 102 is placed agai nst the anatom ca
| ocation of the subject 112. The optical sensing
system 104 can include an optical source 202, an
. optical ctor . 212,. 214, or 2 an o tica
pix et eepHe DA AR SR BRIt by ThueE gt
detdctig@bdofih Hey i Genii?’ @Rt Teas¥l e fRYeH® @hla@goe th&8etector
sensor fixation device 102. An output unit 6 can
senyieg aicyeby egrokininghe grpapof emNxyegroup gf pixstsderg1042,t2x3t 3x3,
ndi cat i ve of noyenent .co spondi n n arteri
cto)pdp SR, P i BBy A SR o DRLITEREILG 261 L el
detcRfbh EcionSBIISIal He ﬁ)ﬁﬁirﬁi&hll@édjﬁﬁéﬁ sya nisieniap. ”aF&&fxlaﬁ;blep BhSs the
fromthe novenment, bending, or conpression of | east

life gh sqspt the epBeal ph@a@fﬁst@&pf depptiey rgfy%qt@rﬁlmlélt iorxélé gan

N
cnafl 3 ROGHL R AL S SSPALOSTNSS Sy Al gurine
the tifeenfalnd opstivhl szbesleg sodtem FO4 t(EPealiminﬁize me\suteaulfﬂsa dj]ﬂﬁeoﬂ:elrportlon
i nclude. a heart .rate,  an arterlal se waveform

264 Ju $QIP EMPIERERalioNss cdgh @roup ofinieg wqt@g@ﬁ goatigH éig%fﬂ%n region
244"BANa A hEshAL o él@@f&npglgéss Wheoh c'an B P EmPLe8 A8 RingAiHdh e

a neasurenent o arteri al conp | anc In so
porticmdfehe sneaklieqnattemt%é regetald byi tgatgrmmfhnxdet ‘EBiiaaseed a CCD or

fromt ten ulses
MR actdctte D O 285 i sy R e Rise Wio T Brar i pectyre
pladet ey eR YIRS GBI elérﬁerﬁ%ﬁ@ tﬂermtsr@ TNOB Peical ldRR Mk Bdcause the
signs can be determ ned from output received fromthe

smaﬂmzec(mm@élm@rﬁgn@y@& aonesspal GCBrrad 6rMOS raxatbiogalt inoan automatic
restwt%%l 1n ae abrﬁaé B%rr%ﬁ gtegtafi Pj’%}ofa-‘ozﬁﬁg’?ﬁ}d?bﬁ%ngl? RatPern?Egbl re
i MIh §emB iaplcaRStatiand) @@ flutadityeo fA@0D e CleS [Bict©ed fah®din a
t he out put received fromthe optical senS|n? system
f

IxNigreyfsHacr isdivihial mrelsor bwngéwre@nWS% REGH- ok sxareMe,
ﬁgsd?(YA C®BLI% $60 dpﬁctlaa{] VxS fd Cath ?ﬁj ﬁ%gtg al1%4 le[la ?quhermore
ion an optical sensi g sy or ‘a portion
as shdmem ﬁoﬁg dadj digaalt sigral mcaqsatgmmmalpeffonmd @rncaoh oéithe N separate
2 sucg that the optical sen .System 104

. sybj e
dlglfaiﬁ{lf@atse - &pchdigtal %ﬂ%#@ &an §ofyaig HP Fqy04k the odulation
of tlgeeyﬁtfcgl P rfan fatdnt &'@ec‘?&f hdr@bn 3608t MY sﬁééﬂ gjﬁtéﬁ’l‘b@

adjacent to an anatom cal | ocation of a subject 112 at
obsarved byletcbrapiinddietenewregiandaidi diach deste lisignab praxessarg analysis

can GEh A R CUBR A HravtL BT U8B BLETRA s SR uSna e of

the @éte@ho%%éloﬁﬁ afld carPbt @ed$d H&eeMhé (HRMAGMUA hed@Ridh rate during
In sone inplenentations, the sensor fixation

f
eacl@l aered pulse EhmNiacasmrementsaeabe @Vfcr@lgefd fmzemha»vfpﬁ@l rabse to
ad
ol PR Rl i PSS A SR G arnige
envﬂﬁpéonﬁ |nplenentat|ons the sensor flxatlon deV|ce
102 can apply a pressure to _an anatom cal |ocatio

a doppalementionyyiings Gl & CHQneniivak ‘ilf‘é%ﬂt(Pf)Z“pr?FIzé{? éfmhér as a
sl ol SIS o ol el 8o bhcoroup
levapcasbaisce anpptfired ab @ “thrphotd o Mhofindivigudljdetctos sipadly cad Be

In so L mpl enent atj ons devi ce can includ
me%v@ééﬂﬁ'@lq%gﬁ e7 HigPigaly M- ?io%tlqurﬁ?q%éﬂm rgsaly fhy speckle
adapt ed for placenent prOXIﬂp| to the placenent of the

sensor fixation device 102,  which holds the optica
sensor system 104. The sensor fixation device 102 can
be applied to any portion of a subject's body. In sone
i npl enment ati ons, the sensor fixation device 102 is

si zed and arranged for placenent at an anatom ca

| ocati on of a subject's body adjacent to a
predetern1ned artery 118 of the subject As shomn in

s ~ N Po— o o o g, e A NN
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| ying some distance below the skin by an inflatable
cuff can be greatest at the cuff mdline and | ess at

w0 b@7a4R2i0 mar gi ns. The | ocation of the opti cal PEGENS2H07/069545
system 104 relative to the sensor fixation device 102
can be fixed to optimze the sensitivity to selected
features of the arterial pulse. In sone

i mpl e tatigns, t optical, senso stem 104 can be
patpgRROBT e (108 akiel SaiEPat St hs ERpreat h bR e spkle
sizcrfBRRGORI thE dbectBrASAL) AR tBOAE BERBMmM&T: of IR FPhik&lldl@hent in

segnment under the proximal part of the cuff when the

relagor fo the ghinoprasx dechithreshgtdairpssings defsnedeas an oeguatppce where the

.~al | owi i i i f, th olic . .
aifr e e TR it B R R MR R it
pol @R ASm thit &Ttﬁ@ﬁuﬂsﬁ}ﬂeﬁf&fﬂéo@éﬂ B&Surchid@t 8l the eHrehONES 04in

system 104 can be | ocated near the distal nar%:n of

correfpongd (9 £ “ze1erashiae’i The diresteldrassings spels ¢quatad apdiagalyzed in

. Il ' j ' ] t that
o s PRRALYE iR RPN PES ORI o " e
ar tleso@ak ipplegenwavefaodigite tsighh bisoodsk@r (DSP3 st e adedao analyze

di stal position can be identifjed, and effects. of
the gytpwirfroin ope AP RRSICAHGHRSS difd P44 Y wiqus digighsigaal
pro&?&ﬁ% by siMENBH  cdnl B pPle o dREmE M AloduRBofALd RRIuding,
of the cuff, and also stal to the mdline, occurs
but detrlimigedstps Faok Eowvixa T roinéorausf(FE Py, es®uorclasorsebraivhreshold

systoljc pr.e e. ff pressures exceedi ng
ot f8¥h@ 16%3%%%%%. ,mFW§&arterial oscillations are
l'i nhired dnalykRea PERMicERbe afBfrcafto HBBrRME b mas RiEeHs W dhe
above. In sSone inplenmentations, the optical sensing
follgwigatgortimcan be | ocated on a body fixation device

102 separate fraoma pressure inparting device adapted
to be pFﬁ%@ﬁJ5@5K@§F%a second anatomi cal |ocation of a

subj.ect proxipal to t anatonmi cal |ocati f, t.he .
whepRus feeRiebit Bty o1 800 BouFr o allihiar Borudized
to ad8heGriijon by the optical sensing systemat a position

distal to and separated fromthe pressure inparting
G(adevigermifal byethamsillsnommecoprelsemre i nparting devi ce can

be an ianata%Ie cuff. In,sone inplenentations, both
the prefd@we gsarrpntptykli ce and the body fixation

devj ce 102 can be i.nfl atabl.e cuffs. Fig..2A depicts a
wheEHUER 55 Baeuiat o Q3T AHer O gl BLLiTEEH "  he
Duri{gBal 6R&HH1 PAlsa the{hlab oBYSH Chi FsdARSHU e pRpoftidA to the signal

brachial artery sufficient to result in a m ninal
dE/dfrdeseribgd copieni hlcrefietied valneof e@di-n garcigicatsithe mexisang or

Fxation device. 102 at. systole. The unt, . of _ pr ure
modu 85 S Rl B TR R P lte b BT
gen@Pdtesapidsesdnghtideyerdo@pt ortuse irdddtemmiing eXpaRiliondiadtolid)and

| eadi.ng edge during an arterial pulse. No arterial
meHFERTIAPIEBEEES at the positioning of the optica

sensi |

yan s FPLETh e, B ubOGHAMRTinl Gy R bERen TORFE
detopmiireathe pelss agpltudesaodepudse, anvdlitddecneelbpat Insaukdoghrelation, the

. pressure if the optical sensing system 104 is |ocated
sign] cip osglfijoarﬁpa&d&[#w&rn&ts t@%@ﬁﬁaoa%wm of the sensor

(xati evi.ce 102 than if it is |located at the
<G¢#ﬁﬁigﬁ?ggﬂ&#he sensor fixation device 102. Fig. 2B

depicts a sensor fixation device 102 inparting a
pressure slightly exceeding arterial systolic
pressure, such that the artgrial opening 118 extends
nearly to the m dpoint of the sensor fixation device
102 at systole. The oscillation in pressure inparted
agai nst the sensor fixation device 102 during an
arterial pulse pressure would be nmuch larger than in
the case of fig. 2A, as the arterial expansion occurs
over nearly half of the segnent |located within the
sensor fixation device. Nevertheless, no arteria

S o " o o o . e A NN
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pressure transducer 128 can be | ocated in the bl adder,

as shown, or can be pneumatically connected to the
whk@dder1d22 (e.g., via the hose 116). The t opP@DUS100TI069545

of fig. 4 depicts pressure pul ses sensed in a sensor

fixation device 102 inparted by the series of arterial

pul ses as the inparted pressure by the sensor fixation

deyi 02 is decreased .froma ressure ex
Wh%?él(élli; CHLtsaTRREYY ﬁmétl%tf atfinag felay T 7y Frda( @ﬂ%g@d}r%e varying
. I
sigrff P U005 IS QRBORECREHY Epte &1 B bRA bmpHilRie, The
frequemay spheropis staplysessivolgtisy of thimali@toat]atidrefumcdmoismth thht:

a sensor fixation ?eV|ce 102 as the pressure inparted

by the deter(lfimal Gon-de(Hewdn02 is decreased froma

pressure exceedi n stolic. bl ood pressur
Theé{?fﬁ“é‘&‘%a“% Ogﬁﬁ sl (FaopRav Al adimey sy ing Stﬂ“&@%ﬁ“&% Hssure
autRbrrdlaBPhRHod 1S b%%@nﬂeﬁ%r&%ﬁs%%n&@ oS! Bsch¥eRlif TurkiR4

does not detect any pulses until the inparted pressure
detailsheag. T)hus bdtdwtigysft G(c)ds bieddd cpressithemehnfrsquescy according to
th ig&l@ at i. oﬁ@ t@ls can allow for an accurate

© FE P FPS% T 20348181 i ¢ bl ood pressure. Qut put

Uni t Det egj {ﬁgﬁggs fromthe optical sensing system

104 can be trans ed via electrical wwres 108 to a

di 9plsame d@plchirnbdifns, it HATBUNRIEISNIRE! QRDe cARuRRAOr cach

infig. 3, electrical wires 108 can connect a pressure
artetlalmé@uhlémg 1128116& mt@Va:lwdwlnaﬂg@ pressueeinttha blopg pm&wa culling t

n.he

steaa%l fi&‘%%ife orn eb.evel EVG S s};]o"ilc &r%ssut%av&;ﬁereo {he rla §) lPse 9Y absent.

SRV SRS 6P

ThedfQet df@ﬁlclﬂﬁlhkd’ls doetie dufies ﬂllecamsaﬁu&m b§ uﬁd‘as@m‘gedml rEGordlng
or can be renotely |ocated and in conmuni catj

the periodépinpisase efetsdingos 9%8@0@6@@%@@@@@@ dB/dt (dE/dtmax)
canE)E I?e?:%%ésd' grlﬁmeﬁs{]otﬁ@s uhl@glll gH@ﬁlteactu gssulter}:%n %ﬁ% FEé'éorded SO as

can transmt vital sign nedsurenents via
to allow dbreths ctenaimis off @sénenlopt nf paseampiitudesantvati¢toths ordihee of the

optical sensi g sy tem 104 can. transm ta regar di ng
chagt ﬁ%d%(awﬁpstsal P Qg 1aP%%%1inI?]éf&3%}}“a‘ %%la equther £y b gpplied

to tH0 AR dHtto WBctm b @he\@g@t otk BLESR, ?ﬁl@@ SIHR? nfin artti$al pressures.
output unit 106 can conprise a processor to determ ne
t hdnwoma hmplegnnfatlom, shegm:ai srofsslmgmcnthle oﬁthllelk(é cogderkoptgal
syst e r. Wi t hout . ot n.sone
e o Yeshliof ek el bR 080 L% b R when the
presSaR ih BE iT@abde Elifs P2EY stc@dlie BEGtastd BroMi 4 Rl clSibBTe sylstblic
sone inplenmentations, the output unit can include an

presaurarwhes:@y&le@mptld nlssdsielscnt. Hy feries o6 peoial phksesagrhsl doeend
durlﬁé\ﬁ%e t‘?me %‘ntgg ]?EI?(? R G RGN Clgul%etﬂg &Begosg )%tcglel 4 ah %E rneasur'éd and
elts a eterm ne erla or e

reco@déd) Utor ¥BtH puiey) theecoadat evkrige chteatveo ébuVltsde)aﬂespUndﬁigdb @he
alarmto alert a user that a detected vital sign is

rise g §allef the aderiyl prlselgaRibs aecardasgand ths sufgnrgnsere &ﬁil glse be
oG BLIORE GRDETaly LA RLAREREAIN, BhBRSGe ot e
ordiaate od Itl&oahaﬁes:lthb ekacroiig coaint Betesd n@o@}satleﬂnfﬁbhtude in mmHg.

pt| nsi n em 104 can |nclud
An SEabm onbe wRlgh t@éwn}/i‘ﬁppf‘a@td&rﬂ@i@ wtﬁfﬁ i plimse
and@@ngﬁﬁhﬁé&ﬂ glembor 240, all of which can be held by
the sensor fixation device 102 and nove with novenent
of the sensor fixation device 102. In sone
i mpl ement ati ons, the optical sensing system 104 can
act as a notion sensing sys}en1(e g., a notion sensing
syst em adapted to detect Iocallzed moti on associ at ed
with an arterial pulse). The optical sensing system
104 can detect notion corresponding to an arteria
pul se when the sensor fixation device is placed
agai nst the anatom cal |ocation of the subject. As
shown in figs. 5A, 5B, 5C, 6A, 6B, and 6C, an optica
senS|ng systen1104 can be contalned mnthln an optlca
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anpl i tude of the pulse can be determ ned, or the

wavef orm shape of the pul se can be determ ned. In sone
WO pp7a#ent at i ons, the optical detector 240 or PARUSHNT/069545

be a PIN di ode photodetector, a CCD (Charge- Coupl ed

Devi ce) detector, or a CMOS (Conpl enentary

thaI-Ckide Sem conductor) detector. In some

| ement atj ons, .the optical S em 104 can
| D Goac SREICBIET PR dBL IR MR GEUTS PhRS G BmSoipd
duri@¥ aBh& of Rt RUR AR RIROEAY LRATe d&chfiht BSarPfat@Pt i Cal

detectors can each receive optical energy refracted by
t hdnepmi @mplen@ﬁtfaa@mo ps thezuffprdssursris da@easpd th@)mtohc pressure

can BRGSOt A BR BB RO B BT el AR &

moduddioansd tKMgec P@t‘fér@ bscua(l.chehe A o fGhié @e;iolceosaﬂng QXve fabbve
t he detectlon of the amount of optical energy received

zerqyor Hedirptrappeargncsfof gingarzstavades e dEs). rlagpyasmplemestatipas, the

S
oGR8 LM O RIGA 09 RISk Sy o
predbedrantricalr c.haﬂabteﬁ@tﬁfﬁoﬁ tm‘) hﬁﬂ&htlaﬁ bbihe spsdkddpasnt buzass. For
di sc ﬁed bel ow, 2§ Ptlcal source 202 and t he
exa@afe' @a ast detegied arterse] pu Ss,m herg theeep-gliogs g Fhigelhap @ non-zero
valudl WH&‘G %eslgﬁ%h%eg)aé Efﬂt %9&&‘?5 éﬂ'&jzif‘?erﬂ Pthtlc?ht E8Sremains at
t he conpression an |ng of a conpressible or
zerd while thle@uffmrewaﬂe 1mﬁvélgud®eeasah nnagrshel thkanrpsaha diastglec pressure.

he t ot al exitin
Or (Gt B Roviargte HiTss T8 peeitaboh R hifagerialguises
whe?BtheRelucRAJERR,, ?J‘f?b%@fﬁfé%ﬁ?ﬁﬁﬂﬁaﬁfe SfdEmIni,ag !, i ghest
opti cal sensor housings that can be placed agai nst a
poinygbjteeenvslopkiofpelse sen @daff)t & paane pplementations, hpmiqealarterial
sensar  housi n: es. a Senso
preS§5%8) v R Rsd s FLERAE s POER SR SRR e
arteﬁ@ltpdl@ evaiit 6thictOBe naRidRh iz6@! cro§lidgaeuat orthe mazikdum &hlue of
a optical detector 240 or 242, and wires 108 from
dE/‘{lthe OSEHIP élaﬁ thehigdeypopu on thoenyglege pﬁpmlmplatp Shs, the
thIh%@llne ?rﬁg nﬁBUrﬁ B {y i€ g&sﬁlrg aﬂ 15160+atl' @(ggﬂ ﬁé Méﬂne
el enent's as a spati ptlca occ
pres(s&negaelovxatlﬁlcnfﬂméssut&ple thhet)le fett weidondetod nmnhlamah of the speckle
refractor 212, or 216 and the. o tlcal det ect ar
pattegppcgyrs zlggng aléf é%fizfttotnebasp o jap empgrically dgtgppined algorithm that
calchfﬁPéSEiH@Eﬁtﬁltlﬂnﬁﬂﬁ’oftSGﬁe %ﬁf&ﬁﬁtr of@?ﬁ'ﬁbﬂﬁ tl?@Qte‘fﬁ[‘pﬂ?ééeacﬁng against
dth of between 0.7 and 3 I nches (e.g., about
the Dlvtﬂh) senaing epggerh 164, tbgﬁherswtmwﬁelaardfam Rlitettoghe électchal noise

th k f bet 0.3 d
and S P el PERER o p Rt T reg) et shoun Chof i ge.

SA In38me MapleRntafiBas, AHiSloliPpre@NRMan R EakdkitdRRbAE

foraglacenent agai nst an anatom cal |ocation of a
pressuiigjadeve baguforessugehediohd me@qmmn@edz@mractﬁﬁ@tl@ ehaedulation of

n f th e

the SEREREH SR Do) SSeEl o Pl DGRl WEBmRERS L TBHEL AP
confPiviltidB 8f @difaceRbeNte atériddpulsbeaddipliag@ihstsBNSKicahausinpgystem

200 bg at |east 0.1 inch (e.g., between 0.1 and 0.3
104; gnchpiByr artif@clshown, the sensor pad 232 extends out from

th

9 SE0EB LART l 2 08 G LA T SR Gh e

is ddemmabcé(thofBabhheé’asnd ﬁlbaequenhlﬁsod f)msswe(mmslmrbﬁttsmen

.0.3 .and 0.8 inches abou i nc
eSt“i“ﬁtﬁfigﬁ%@ﬁt“QPP arenti s S Eitinifpias oo Sidsien For) F@amrgez the seline
sensor pad 232 can be attached to the spring 234 by a
hi nge 236 that allows for the back and forth notion of
the sensor pad 232. In sone inplenentations, as shown
in fig. 6C, the sensor pad 232 can have an inclined
upper surface. The sensor pad 232 can be attached to
or otherw se positioned to cause the relative novenent
of the optical source 202, the optical refractor 212,
214 or 216 ~any spatlal optlcal occluder 222 i f used

o g, .. o Y - T . r
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106, as discussed above. In sone inplenentations, the

output unit can be included within the optical sensor
Whow3i#g1®00 and wires 108 can transmt vital BCHOSWAT@9545

to devices outside of the housing 200. In sone

i npl enentati ons (not shown), the optical sensing

systen1104 can transmt data froma housing 200 by

el ess tr.ansmi ssi.on. eckl e Pa ter
bloggpréssiy st BRALES S RANBREYCE BtHE 1t etled o dgsudiRior Serics of
pulRabb@imdd W%a@&tﬁﬁﬁ@m dr (ﬁpdtmax%lr tlﬁoééf&@rogﬁgg Edht Q@deserlbed
optically coupled to an optical refractor 212, 214,
abogg @nd gun@ eithextone ppiicsd detgetor3dR aplurphiyalf opfiead ﬁﬁmhteon reglons
244 f O R end i, Focr MO MRS E AR E SRR e e 102
can Ithegfue adm%dqatalpe@ku@ Ot &itBQnoSuq by AR Jf 85 rmea@@@mbﬁt of
used to illumnate the optical refractor 212, 214, or
blogmpessyrecalecad e perforgsd bRylec gaplitade (th Qélbefe@a%émp@&lde ), and the
I
arteﬂgl ﬁ(ﬁ%gastﬁfg@%@eo‘%‘h?’% em fs&r% elbtﬁm}bﬁqﬁ %R(ﬁ g{%@ﬁgf tfhe reference
am;ﬂ!mateplpmy dubecqapiiti puidde ahqﬂntlatetrﬁéasﬁl&mebahapdlffeﬂl frorn the reference
gui de 21 dlffuse{ 214, a mrror with sur
amsrten b el vt fuabie algpeitapgRupr Rl Gy s UiH B0
pre%@r@cha%es %%J@B th&bdsaeid. MR tlﬁ@%ﬁﬂ)b@lﬁeﬁﬁ READIEHBE s rPrimary
ormng a speckle pattern 260. The refraction ca
purpas $ecappatdwelor pariodit nmmgoring bhlelood prEsSsure tlmng@qatelad:lab toa

ves. 218 which ear .as regions of darkness in
BastRca G SBreH PO BT TR PG PrESTIre pishyggent can
be RRZmirfe@byReh@fstab BRI BEdsSEucs as métau%@lﬂﬁiﬁ?%r niiRpRe and
si ze, gern1ned by the refractive characteristics of
t hdn @plmr: caplemehiaionso p PRIk wazmrrnanorzhmgyrh@ bﬁpdeit@’mmed by

e R Frs e S AP 4 o ReRpoiady SRS waspgorm can
be r6@BsRQIASHY tHE Linve loy dEJai& %Ifs@éf tem:: OvErah Ot GurSPEkl LrcHalt fudden
260 of a series of speckles 262. The relative
Altqrpafighithe tBAAIHBE ZUP-CESHPREE Y Rsfuseheor &g thegghold-crossing
ative to the opti cal
Iawéggrgé&ggg%H%E§§?% %ﬁ%é#gy%gtén by the optical waves
218ntsome eéhplegichtadogd) stidheascpdwo ad figefl |4Ac 148, aad2 46)g th%]dﬁtput

or refracting off of the refractor 310, t hus., ¢
unity |8 cap deiRTainp arta %grz‘t@b%ordﬁ% Ve Lsirpbec {eghnigyes.
For @R4rh ﬁ@l thé %ﬁt@ﬁ?ﬁrﬁf 106 n d%geé'ml&ranza%ﬁplit%m% nit§d And¥e a
to the optical source 202, the speckle pattern 260 can
wavséem dafene\er molr@atmrial 'pmlsmm wastsm ganrageeiddot dn sonat e.

) th e total ht tr I|n hrou h the tic

imp SR B ot i ool Bt iy PRSHUTE RaVROPpSiiector to

detefrhbhcCdY stoBBBdisire fdtd (8} e)ét Ba%@@ hgcm a d&&mﬁ[ﬁéﬁ irﬁf)lhtﬂge @nagnitude
sel ect "detected portion, of the s

and@amﬁﬁqrm@héﬁ@é@smn aphleedatﬁélam&ubﬁfct optichoesn t@rf@teg‘&ed (c.g.,a
presg e%tg}erc] egg taC infla ag)le ;fg ?}%/ggre% 'seon%o%g?’n %ogm% qlgplgrﬁgrﬁtaté%ns
the bl!itptlthﬁnta]‘%wah ifludd pdiitistblic ptbﬁuﬁtﬁéﬁﬁjlz&dr palctdr@inhe Edigstolic
264, the anount of and/or speed of relative novenent,
pressutisdPhy subgict BRiPHMEeR P GRtcEEICH aMpHtude rinpeatudq ped/or waveform
, 4
and ARESHE o RN fdfe ity wiEPF e fRCRR Y B BB dtgeted n
an i2f43alsb cofibg atppedsercrsensir 1 28). Hy sdine implcineatatidetadatacratz 40
or 242. Restricting the rtlon of .the speckle pattern
calcSlyis 6 s EfoBying Adp¢ E4f TR Sebt dSAEnB s oA BHBy e
in a nunber of ways. For exanple, as shown in Figs.
9A, 9B, and 9C, a spatial optical occluder 222, such
as a bl ocking structure having an optical aperture
formed therein (e.g., a pin hole aperture), can be
positi oned between the optical refractor 212, 214, or
216 and an optical detector 240. In sone
i mpl ement ati ons, the detected portion 264 of the
speckle pattern 260 can be restrlcted by u3|ng an
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material with relatively high index of refraction
(nh), surrounded by a material with [ ower index of

wo gforaeion (ni). In such optical wavegui des Z2BQT/UB10gT1069545
is lost only when the Iight wave reaches the interface
between the two materials at an angle |l ess than the
critical angle (qc) . The critical angle (gqc) can be

wanfiudsg fhe SYival Yot ehBRETronEs deRaeddt polabRl urby o
presIBleQEARY 198t h RnlcOWPleri@itdtRmt,| tHE ol CAB B iRdlfide d Pulse

some i npl enent ati ons, wavegui des can also be in the
wavedimmeetactooft Mow it chbeaninsire gha el arterief pules qle&@tfrd]b}etﬁle

optlg%i r,?gnsnﬁ%ﬁyg%gh%&{] OSS: E]%)Jortgcfa g S3 C Hgtgctgﬁ gmn 1@#‘%&6 cuff}messure
sensdd2d Bin @ineOpipledntanne gt gelsa&av@am&%sddt&@orl nYueidvales data
reflection of optical waves 218 within the core of the

to ﬂl?p‘{*”f‘ Iy ERSERIE 436 tooensge thifecaglhpirrefPronacragapeed odggermgnes a
\EF il e Elstgﬁmv t? %Jﬂﬁeso&tt&h ﬁlaﬁha abl%r}hff}’iiﬁgsﬁm]e]sgn;io 128.

patlh gome 1ﬂ1pleﬁxemtlmm h@di‘ﬁmshbWQ Iilsﬁgft héCQpﬂhb Oﬁﬂput unit 106 can
wavequi de 212 can be X|bIe uide. In sone
detqrpHlcaiRetnY %matgﬁ@u%p% 2 WS é)nzfzn@%a%f‘é‘laépulses
for @&%@ﬁ@aﬁ 'd@!e@tlc‘ﬁ%gg)ﬂ' b2 - 1n A sgidSfISer cfotdh g%ﬁﬂa{b?s A 1n some
devi Ce conpri se refractive materi al t diffuses,
impEpreagedions uhg owputsmat t0ércen linadirte 4 wasdoren campreatpr $3fcto asipare

the B RE L ROG Fbbwisfls o ion G5 Eoulh TR elo B papataor
438 §415@Tth@dchter agldan@éte@eneegmwymbwh e @@QMB ﬁ(o@n 8o or

Delrin(r) acetal resin), white quoropon

moryef t@qntl):alfdemm@lp oigjarer gt otmtrmmoa@u(mmglwnmhtud)e)

gL oun
magu 8 AP e B SRPE B Bfe sl 83RO BT B Beion
regidhs 24 Ih@Sﬁh& impraicangbh, a ladad r@t@l’&af&alé%rmﬂfﬁ fcag Hété@nine a heart
properties_ that produce sufficient |ight scattering
rateémém ciheg potnglpueteioanfom he wanglara comapratpr S8 diopethe optical
mgn‘&?{n{ﬁ p're°s Q&été‘étg(f' o, hfGa bl rctlﬁGoSI ?s'uIe chi 1hgser
SUiPt ab e speckl e size and uni form For exanpl e,
t heA durhbersd| nmphmenmmbnlsdleava betedescobedpal mxtyalem ythvatide

(Delrin (r) ace resin) having a thickness of
undgystoRe dhpt darzoqﬁﬁl%fﬁﬁcmw e b madepithe dspatiag fop! Be apiyit and
scoeithd RREnddie &&Bhﬁ@é IJM&R nﬁgkﬁlehﬁtlefﬁ ar@\EIHiY the scope of the
di m ni shed on the eX| side but sufficiently thick to
follefgclaimbe requisite |ight scattering needed to create
the speckle pattern 260. In sone inplenmentations, such
as that shown in figs. 8A and 8B, a diffuser 214
causes the refraction of |ight waves within the body
of the diffuser 214. The refraction of Iight waves
within the diffuser can be caused by variations in
refractive index within the diffuser 214 which result
i n random photon scattering. As the diffuser 214 is
noved, the areas of the diffuser which cause the
refraction of the |ight waves are al so noved causing
the optical waves 218 to refract differently within
the diffuser 214, resulting in changes in a resulting
speckl e pattern 260. In sone inplenentation, such as
shown in figs. 9C and 10C, the optical elenment can
also be a mrror with surface inperfections 216. The
i mperfections in the mrror can result in |ight waves
i npacting the inperfections,to reflect at different
angl es. The reflection of Iight off of the mirror with
i mperfections 216 also can result in an optica
pattern 260. The relative novenent of the mrror 216
in respect to the optical source 202 simlarly results
in changes to the optical pattern 260. In sone
i mpl ement ations, the characteristic size and nunber of
individual speckles 262 can be controlled For

e e s - o
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Sensitivity to the relative novenent, bending, or
conpression of the optical source and the optica
WO edoraenzor 212, 214, or 216 can be optim zed bRCT/US2007/069545
properly sizing the detected portion 264 and fi xi ng
the separation of the optical refractor 212, 214, or
216, the optical detector 240, and any intervening
' j cal occluder 222 if used. The detected
‘“q%gfi$gﬁﬁgg&kﬁj§‘be sized in relation to the average
speckle size so as to optim ze the anplitude of
1. fl uehuatsigngedsardntiat 848€d dongtsimput put of the opti cal
det ect or 240, which correspond to the nodul ati on of '
a senyps figenflevigradapied toBopkaped againstanenadorpigalrlesationod a subject,
. n ing, or conpression of the optica
angfﬁpgkgangﬁ *214, or 216, the optical source 202, or
an dph@al@ﬁﬁs]n@gﬁystiﬁt esthiisidéh @ticahsdurdediin eptdvaptctractoy, and an
izing an aperture of a spatial qptical occluder 222
P“P%J‘ detsctoscall fpyRickashgld bm@%@@&%ﬁxgw&% Visg and faye ygth
B O B
respectn® tvasepsardixapon dediceetsendeanonigqatorrdshendingre an arterlal pulse

une VR S e RHLSS, 5L A0 £20 S MERSUEEY e b,

the b a £ §ERGh ts&&&ﬁ,seﬁ APiEeRl pARereN themBl¥had, lE’é?lmﬂgOBr
the op |cal detector 240 can al so have a sma

cmnam%amnhéatkhéoa¢ean@ﬁ0fﬁ@(nmodu@e@ngpﬁckmeﬂ@atﬂ@pﬁwrpoﬂmns

260..1n sane inplenentat.ion t orti.on .26
of 15 rigal Btk TR FRa e 2 “Baneent of 08 RfGhe R 15%he
opnbgng&ﬁﬁntmﬂms t he average speckle size, for exanple

between 1 and 25 tinmes the average speckle size. In
an o3ifTs UniirBas rsatvas.ifesms therapéicd sensengd sygters en drpup 4uliadiye of

Y r
mojs L i Porldin€l B AR e 9 GRS ARy il FERIRLE
mea3perdfiicevitidyighg a 125 m cron dianeter can be used to
restrict the detected portion 264 of the speckle

pattern 260 received by a optical detector 240 or 242.
2. Anaﬂ‘ﬁéts}n%ﬁ% eV BQHSm G ORE | 'OF QﬂaHﬁj ¢l 660 tﬁ Q-rQ8r BédioRldevice

an optical “sensing system 104 can’ generate an
is aeirdlatablecalff. si gnal 420 |nd|cat|ng t he anount of |ight

received. The electrical signal 420 can be a function
of time. The electrical optical detector signal 420 is
3. angf HéZﬁQI §1?l‘ij BlcREurkmEnttdagick 8F @aQﬁ 1 r@lﬁﬁ&aédnﬂﬂlsﬁfg 4 P8ssure

speckl e pattern 260. For exanple ig. 12 depicts a

senyon s idieas aeﬂlr@@tmelapaﬂledstpgh@anmcalridc%@m whereinethe output unit

recegﬁe%g%? tgef prg& an §e%?&;ﬁgreg$ur§ ﬁtﬁ)lug %lgicglﬁgéﬁy th%‘1 Ie)?ees%lre %pq}/ed to

the ai¥@orAiFBIUBEatidh, Wh&bin the 68ipuechibyenkReesaRé VitdlsighalsBRItRE input
240 can oscillate. The oscillation frequency of

frong i qpdicalesgeyipg systase prdbidre pyespiie it cal det ect or 240 or
242 can be generally understood as the inverse of the
anount of time in which a characteristic change occurs

4. i n THeevitausipe measurbnéeghicnes sf ching mmkérem thé arutemichielocation of

the @@S%?bg&)rggg ?5? ﬁ‘gl?égg %Igrg@ng :gl%e;%%gwr fﬁ(&gmb ge\ggpzl\gdg;gpﬁgured so that
the gﬁrt §etn§1'hg %& L1 Cm GO AOArABRYS Kdig rﬂd%ﬁllleﬁt Qs ggf%% of a brachial
tnes spe es can be generally scal to

aﬁenepresent a characterlstlc rel ati ve novenent, bendi ng,

or conpression of the optical source and the optica

refractor. By nonitoring th% rate of oscillation of

the amount of |ight received by the optical detector

240, the anplitude and/or magnitude of an arteri al

pul se can be determi ned. In sone inplenentations, the

average anount of light received by the optica

detector 240 can vary over tine in response to the

positioning of the light source relative to the

optical refractor 212 214 or 216 and the anmount of
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detector electrical signal, which is proportional to
the rate of nodul ati on of the speckle pattern. Each
wa@edoen#elo pul se (corresponding to a cardi ac cyRCEYS2007/069545
can, for exanple, characteristically exhibit a
pressure increase, followed by a pressure decrease,
and then a qui escent period before the start of the
ne pul se. The pressure. i ncrease can cause the. .
5. optTERIEg i BEaSBInER dbise ObF o the: GRRFEANS Futotaiselpeation of
the Qibfect Blfwri arilic kénsBPHLatioReRGice N coPIRFASS B ettt dpiRbI
t he speckl e pattern 260 nodul ates, the nodul ation rate
sensiig pystont isqmsisionsble escoscampverhient [dac i pesaeith Wdot edgy.
to zero at the tine of maxi mum pul se pressure (i.e.
where the pul se wave stops rising, and is about to
6. bedrhe vifassige elebfi¢mesictide opelams U whée@rtBas@somihl location of
opposi te nmovenent of the waveguide wil| occur, again,
the prbiRst Htanrigidonandsthe srnser Faatiosrdevisqdncaniiguradysg that the optical
sen iR YT, RbohPhEl S SRSCR0 B G chf TR Ffong prgries
in theamkénded. Fig. 12 depicts an exanple of a optica
detector electrical signal created by an arteria
pul se. The signal dE/dt will therefore start at zero,
7.1 hel"he!\qt%[ ﬁgé Erch QurSm BB OB LE Lihgn 19@&&%%& Bﬂic%ﬁfe?vactor isa
then increase again, and finally decrease to zero, al
congpuessibly vinegowlar se of one arterial pulse. The pul se
anplitude can be, as a first approxi mation,
proportional to the maxi num speckl e pattern nodul ati on
8. IatFhe WAl &Bn hitadudbMeR ARVIRE of Bl &k B&eintRODHHAI AESLIGHID a
val ue of dE/ dt, based on the relationship between a
flexdiliwewéaiade. f unction and its derivative, i.e.: dE/dt =
d/dt [sin(wt)] = wcos (W), whose maxi nrum anplitude
is proportional to the maxi mum nodul ati on rate duri ng
9. therrntiQr sigh nRudisementaleice of claimx, wideingh@ogicath@ttor is a
_.can be analyzed with a real-tinme spectrum anal yzer,
diffas¢eh as a digital signal processor (DSP), to determ ne
t he maxi num frequency during the arterial pulse cycle.
The maxi num frequency, wrax, occurs at the maxi mum of
10. dE/ e, vitahdgn mehhecraanteleway of claine $, whdérhinttheopidab&urce and the
anpl jtude. The hig@gst om nant frequency, wmax can be
Optlﬁggaﬁ 0T H SPRAZUESIP Progueg a sy RACF @YPnci es i s
present, the first, second, or other nonment of the
frequency spectrum can be used. The optical detector
11. 240Thsutislsige arvagirsoeisaleiCe obdlpine d0,awlttréie dhd eyitwabdetector is

erocrossi ng det ect.ar, i.ch provide coun f the
pos G EHeD pToR S B e AR BB PR ERile Berehof o
signaZ RIdRaEVOSSdfHdall @Ry reddipbdawiitth dhe §Q4Md Wrtion of the speckle
zero-crossing events during one arterial pulse (the

patterpeyugpuér ossi ng count”). By properly limting the size
of the detected portion 264, the instantaneous
zero-crossing rate is easily shown to be proportiona
12. t 0 THeevitabtign afcasmelutatdeoide of cluine 1 s peledetia tikadptRanscded}.further
An al gorithm can be applied to detect the rise of the
compgis e g4 8l apgicalaceludpospanppaey, thaf e viersithe eptislidgtegtorgfrom
: f '&%§P Il the zero-crossing rate
Ie“?ﬂ?%?%gﬁ%g§§g%g&k§§§hres gpﬁhglightly above zerg can
be used, instead of a true zero-crossing rate, to
account for system "noise." Alternatively, high
frequency noise can be filtered out of a signal from
the optical detector 240 or,,242. The count can be
repeated after the zero-crossing rate again rises
above zero until its return to zero. This cycle,
including two zero-crossing counts, is taken to
correspond to one arterial pulse. The two counts,
aver aged together, can be proportional to the
anpl i tude of the wavegui de oscillatory novenent in
connection with the arterial pulse, and therefore can

I . - oy R 1 M o o T Y 1 I |



244. For exanple, optical detector 242 can be a CCD
( Char ge- Coupl ed Device) or CMOS (Conpl enent ary
WORM0AI1402k0 de- Semi conductor) detector. Each optPCHIS2007/069545
detection region 244 can be configured to only receive
a restricted portion of a speckle pattern 260, for
exanpl e, as shown in figs 10A, 10B, and 10C. Using a
plurali.ty .of optical detection.regions .244 one n
13. D it itakailn o rors EUEE AbRYITh by BErR 4% HRLCR e
confpiBés a_*nl’(qﬁl%alcgnef’gy%@ééiﬁﬁ% gf)rﬁéﬁ'lﬁein@ ESRNELsUIMREE fRE iffan the
sone i npl enent at'i ons, e output froma plurality of
speakie pastein defpelct i on regi ons 244 can each be AC coupl ed
and fed into a zerocrossing detector. The electrica
signals 420 corresponding to the different optica
14. detEeiviansipe dicansedét.dedize Sholwm 15,00h@xanid Qufac®afeh 9f the
13, can be conpared at the end of each arterial pulse
optiggl cagrey Hecekving BertieRdhlct e 1t Bmsyrpavpsrgespetdhtizeycl e
to determ ne which has the highest signal quality. The
gquality of an electrical signal 420 can al so be
15. detBienitabd gibyncdeiraatitrigviae oeclaint i psbérti thootical @uresish
signal . For exanple, the electrical signal 420 with
cohgrspt lkghy pA¥Ee.count may be considered to have the
hi ghest signal quality. The different zero-crossing
counts for each of the different detectors (or a
16. subletviwf sigh fifcesuzernerdeleeict of shhint dnwhdrsio thevisal srgagedt least

one fgggl ihﬁ%% gat%l ;a%t%%tl g%ﬁu&%%?q% g gys%(ﬁ}?a@ggégregs%lrel, %%a%tolic blood
predstiR] £ARAA Btéri Blook LU PHpulke AR RrRlaH ah bitdridompliance.
optical detectors can each be coupled to a

differentiating circuit to neasure dE/dt. The
di ff.erent .val ues of dt _cerrespondi n o the .
17 i 11iE o s HE R e g e SRS T Petr PR hEolf wit somepees
meadiite®Titiad viRlkige udihg atsidnabindhdtied ofxde bpiidad Signresswbdeby the
nmeasurenent cycle to determ ne which has the highest
optiggllstactogual i ty. For exanple, the one with the highest
val ue of dE/dt nmax nmay be considered to have the
hi ghest signal quality. The plurality of different
18. valesvitaf sigEhghsuwaneresipoind ofigaino 11 fuetheli dohgnrsintg a display to
detectors (or a subset of different detectors) can
depief 8 yiiglign BrayEnbrensERiFA BY theuaIut Biitse to produce a
nore reliable estimate of the pulse anplitude. In sone
i npl enentati ons, a CCD (Charge-Coupl ed Device) or CMOS
19. ( Cditel wetebsigameanetratnt Geiide o Selrine dnftictd eroromptsingcnarl aroasy stem
be, used as either a. single optical detector 240 or .as
to pESCPE Qe T NG e STt R A b S A et Btne
outfut Bl MecRGprotolGMR Agtagd.or can have over 1 mllion
a

pi xel s, and those in consuner grade digital caneras

may have up to 8 million or nore pixels in a 1-2 cm
20."€ h%%%L?én %%Qsc'u%men%%%{)ﬂgle of lcl’ain? :1 I%?tggrrc%tme lri’/singsa S ring
addressa sensi hg regron, may function ds a-separate

attactiidite at lcae agotticinoNtRgostitaldhsing Bl it ng Coudhddt afbof@ flgn the
used to effectively enlarge the detectaor sensing areas.
artepgl PubieIngito et he PRtirat senging snsteg e an Bl statgafica|tie arterial
puHQe.g., 2x2, 2x3, 3x3, etc). In sone inplenentations,
the size of the detected portion 264 for each optica
detection region 244 can be dynam cal ly adjusted by
"bi nning." For exanple, during the life of a sensor
the optical characteristics of the optical refractor
212, 214, or 216 can changejand the size of the
“bi nned" group of pixels can be dynam cally adjusted
during the life of the optical sensing system 104 to
re-optimze the size of the detected portion 264. In
sone i npl enentati ons, each group of pixels acting as a
opti cal detection region 244 can have the sanme or
di fferent sizes, which can be optim zed dependi ng upon
the portion of the speckle pattern 260 received by

. o NN NR AN I 1
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In inplenmentations using a CCD or CMOS optica

detector 240 or 242 (either as a single optica
wa@ledogas2no or as a plurality of detectors), an BUBUSZHT/069545

opti cal detector output |evel can be set and defi ned

as a "threshol d". The individual detector signals can

be neasured sufficiently often (typically 100-2000

s second) to resolv the. s kl epattern
21, oo bES Fhaske i cERae AT e | SRR R acprespre
imphAfgdRAcaalHiddbive piReskbanstiazecdRl a%ﬁ!o\’rﬁcél%ctahﬁn of a subject

det ect or area(s? and the rate of novenent of the
proxopral wethe enaspmieal jopatrasl oftthosenser ﬁm@on dg‘m:e @cﬁhhocv,\efor Edorial

t hr es oI occC ence
puisy RSP B sl Ren G o B A DR LIRS o m tne
predshi@ ilnph@Beledicks opposite in polarlty fron1that of the
subsequent detector neasurenent and the threshold, can
correspond to a "zero-crossing". The threshold
cr [ t YZE,
22, O O G bR AU 0 BB AR VRl B D S sy
and a]hmmﬂputhmnmmdaipmdl teg@mnt atpube angplididgiof @le Btegiabpulse from the

roceif can be sed to analyze _the output from
MOYSHEN} ewé}rl% %ﬁpmeéﬂma%p &tlgas opappigiph oRUE opksdl ggsing system
lafl@iol Gt Sisls P IR WM@né Sd$ rdSRIAO G 2 ERheR S the optical
re aapp lied e]?do detserm &gﬁ?he ?m%%%étl olrr1 raltg al ncl gu di nge,Op el
signlteceigtd by thictopticalaleteemst Fourier Transforns (FFT),
aut ocorrel ations, and threshold crossings of the
digital CCD or CMOS outputs. In FFT analysis, a signa
23. camiRei@ngby ARds e SRRk aﬁclauﬁrg@rwﬁerr&gtﬂ@en@ptlcbvsehnﬁg
follow ng algorithm <w> = CmedmL where wis the
systamgsl Ferrigurakioesistopt ongoa) SIg@IQ WQrep@vtmvespr@cS@ﬁ@mf aitetial pulses

nor Q a va
and eét/\glg%lt A0 C} 1%acim heéizt&giﬁfen&mg pru'fsg rW/%VleiLlﬁ q‘&""%aé?q V\o/)f the s[eﬁles of
arte@lt pulexp( - Jml)dt]Z where g(t) is the tinme varying
signal, or optical detector output Ein this case.
During each arterial pulse, the value of <w> can rise
and ed
24. earé ifng'%ﬂ.od er e?lg H{g a{a\q\[/h é%%n%l?? Sﬁll)vepaa!% © %ge{%lgﬁ;dn%ﬁgﬂﬁ‘%
maxi mumpiaxdngd @sdnsor fixatien detibé Agansy aw emtamioal loahthdefsae
CyClﬁF and can be scal ed aﬂd used_to genera pul se

anpiPiegla @ BV Rhigh s dortansdhs sengitibraiiph dpycs Al heldfhgan optcat
SYSEtRlih n%s ysEnSSRbidng ANEHIEBRARUA L & biticaPFERSHF 8%d arl Sbbtlcal
sone | enentatlons an autocorrel ation nethod can be
us eldtactor oal befrwhioh dl@ﬂ@tdrbm‘életsbmop tiksteonateyidetand emvarvdth

pul se de envel gpe., I n autocorrel ation, the
S|dW§an5L %®'§QPPT§§$$@¥§F@8 according to the

rel ati onghdifs mohdm corrdspdhlithy 36 hn horéHal P’ﬁl@é 8y @f)ér)itiﬂl the
the autocorrel ation function at tine ,

g( toptical spieng $yveeny dhgaripgiab pypatesuling mﬂéﬂe @@V@me@( b))mdlgg, or
fesg%lrn necsmtog %g a re%srtn %ﬂg 801%08fof *he 0 ilﬁ%lggl stu?%%s{e%# ?eﬁatlvlc_qg other
autmtﬁmfs@fatel dpmcﬁlwaﬁimg) Systeﬁsml Ed’iultlhgtm a Chagein G bpcap pigdal
Gt)-exp(-jwm)dt. The deternmination of the nean
fréﬁ%%ﬁﬁvnﬁheapﬁﬁﬁéaﬁﬁpy@ﬂ@ signal using an

autocor

and is %é%?g enteﬂﬂgop urt ﬁﬁg9§§£¥?Pﬁ@up&8¥h?§§h%he

c al chahgets i theainoBOn f opgicelsadrdyacoav@iiiyathe optienl tdeactor.
frequency according to the sanme fornula as in FFT
analysis: <w> = J w@Ewdw In sone inplenentations,

t he maxi num val ue of dE/ dt n be cal cul ated for each
arterial pulse during a time interval when the

pressure in the blood pressure cuff is steadily
decreased froma | evel above systolic pressure where
the arterial pulse is absent. The onset of each pul se
is detected during the tinme interval by neasuring and
recording the periodic increase of dE/dt. For each
pulse the nBX|nun1vaIue of dE/dt (dE/dtnax) can be

o o ' Y Y 4




—

N

w

recorded so as to allow for the creation of an
envel ope of pulse anplitudes in which the ordinate of
W@ b@7a¥R1a@ is the zero-crossing count instead BPET/US2007/069545
oscillation anplitude in nrHg. An al gorithm can be
applied to this envelope to determ ne the systolic,
diastolic, pulse and/or nean arterial pressures.In
Song | ement at i , th [ i nterval between pul ses
25. G an 5O S (At T BT BB o ar ter | &
pul a?ﬁﬁri@é}j}t)ﬂé&%?e {oahél ghREMIcARIoBARMlo R fibjdchwHAMR: sensor
i nplenentations, as the cuff pressure is decreased,
fixaogotial.i ¢ pressure can be determined to be an
inflatable cuff 120 pressure at which the first
evi dence of nodul ation of the speckle pattern occurs
26. (1 . Ehe:méthed 61 d&indt 5, tRemzBba fekiRs sbmgrisiag.e above zero,
or the first appearance of a non-zero val ue for
dE/ dt) . TPdp ¢ prAsswerapitliedite e anateanigil degagpn avith the sensor
pr t ' 0 be an inflatable cuff
12 p?é@gﬁagagﬁx%%ﬂ%%ﬂgqﬁgg%%ternined characteristic
of the niedumatin®asafcstolipulspeltdch@enpaict &rrnrtodalusses Boring the
exanpl e, .the | ast detected arterial pulse, ere.t
7 eried 854 Jranyehangasin thegrticef a0y é?%l%bag?e %W%ﬂi%ctor
t e AGk pRABA 6L1iAe WAhHEInfRE s EfALd ACLEHUFS BRI VRIISE is based
whi ch dEPdt renﬁiﬁ% at ?erogmhile t he cd%f pyess relsiaése
f uranttbe sates € psled charayerbptics dkery ths ptihed ofi tast.ol i ¢
pressure. O the appearance of the first arteria
pul se in a sequence of declining arterial pulses where
27. t herneahdtBoPbf BRI RN thE coRWRiGhgt he maxi mum val ue of
dE/ dtmax (i.e., the highest point on the envel ope of
pulobéaimapidasureéblood presswaendapybmaRtint at i ons, the nean
arteri.al pressure can be determ ned. be_ a
i ge B SR 55 el RO B R Fy R bgguent putse
cafitabtetigtic, P Sidsepent tidé, vt ihfe iMEYItNIBF the sensed movement
zero-craossing . count or the maxi mum val ue of dE/ dt nax
feswe theptiralsensingyiysismy Resteip gieracashred frkoadryesspisenegpurement
v&lélo%?alir?éapit 'a%%l:meﬁﬂhﬁ@ gl%se}r%’ Pﬁr{ﬁgltd%llng Bfon b Iﬁ?e subsequent
systolic pressure can be calculated to be at sone
tipice sdiaredn thelgenertited ncabireprertsuheviatl sighiicbaset en ftha mtasured
vi dence of nodul ation of the speckle pattern qQccurs
bl g SEsrReagRiement A, iniad ng%ﬁhaé%Pt%rw&mnééF? gubsequent pulse
SAstecained al gorithmthat cal culates the contribution
of sone amount of artifact in the arterial pul ses
acting against the optical sensing system 104,

toget her, with .oth rti.fact related to.the el ectrical
28. o G Siihed & ReY pibatickin B o e e Tp el i s gt fadfipre
confi@ired ltd““{%@ﬂ&' ¥ PetidBpattdrh %u%ﬁ&h@&ﬂaﬁ%&f 1B TSIPoRscGd RelRBve

cal cul ated as sonme pressure above the cuff pressure at
movgiicahoboniiceldwueacring dlep eiftigpkisfreetpst i ¢ of nodul ati on of

t he speckle pattern occurs, based on a correspondi ng

algorithmthat cal culates the contribution of artifact
29. f r offictrh@héd bfdlhial 2w ikesn drtvingsiggal Addast e cfpthicaalrate, an

sensing system 104, and other artijfact. In sone

artefiphudipertvafqrah & sygolimblepd pestisasuhiastelinbloed pcewee, a mean
r [ ] . Basel i ne")

oo e R Bl o B TAR Pl

esti mat ed based upon a continuous nonitoring of a

vital sign. For exanple, the baselinebl ood pressure

readi ng can be obtained using the rel ative pul se

anplitudes of a series of pul ses obtained by

nmeasur enent of dE/ dtnmax or the zero-crossing count as

descri bed above, and using either one optical detector

240, a plurality of optical detection regions 244, a

CCD sensor array, or a CMOS sensor array. Then the

sensor fixation device 102 can then be adjusted to a

pressure |evel with a known (by virtue of said

measur enent of bl ood pressure already perforned) pul se

-~
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determine a systolic pressure for a subject based upon
a determ ned anplitude, magnitude and/or waveform and
w@2prasuw e applied to the subject, which can PE&I/US2007/069545
detected (e.g., a pressure detected in an inflatable
cuff by a pressure sensor). In sone inplenentations,
t he output unit 106 can include a diastolic pressure
m ne .a di ast ol ressur for

30. S Bt AL A&V HE b AMoRRH RO TGS (ag Gebusing

the ﬁgﬁ{ RbicAaVES AhEL@RED MoPERSH lébﬁlpﬁ@é%' de%iimhﬁn% BeusY RinBRiude
ich can be detected (e.g., a pressure detected in an

fronh phdngeainl the emphintmyf optigal gBergy ecassiod by tho@tical detentore
i mpl ementation, a heart rate cal cul ator 446 can
determine a heart rate fromeither a determ ned

31. ar tekitdl siguhsavwamehedmitd @mprimgopt i cal signal or from
pressures detected in an inflatable cuff by a pressure
sensor RXBNSqrAXgbeRdevigs ?éir%"ﬁ’tié‘t bonlaced apainstiapuatqrpicel
10 I %ent g det ector 434,

qo ggﬁ@gn&ﬂgnayﬁ&% %rterlél pul se detected by

t h e o pt | analptis# 3sh gy wmhemrﬂlﬁﬂsm:g)m @sjpandsirdealcaicpuhd en
detected by an inf C ressur sens 128.
s orfRUFHierN bath etﬂgffnfﬁ @f# E% Rgebysar %r’f?h‘ﬁl @f‘éﬂf@&nérmove
434,ipy f?%{léj[ﬁént %ﬂlﬁ steﬂsdr & aMGY @JV%emdﬁedZBﬁEﬁt Blie 488 cd Gonfigured
ensure that each wavef orm gener af or etermnes a
waute porduce @ rsrlsackl‘eqnttem autpypuths eptick tlete¢tedpdmyticaned to detect at
infla ablg?cuff ur e sensor

8. |
| rr‘d?aé Redion of %h ¢ palter guiRut ?Hl%f eagrra]tteitﬁ%gfromtthg detected

outRiionk¥ the kl%@)ﬁtt%tcﬁtfpﬂt NBe 8ptiAMINk Y dPsterd sensing an
magni t ude and/ or wavef orm of one or nobre arteria

pul asteﬁalfmrlseefm tltqonbtfanerméteedmgmr qoegmsmoa@i af lgagy one portion
serj.es f.orm gener, :
s it PR RuRE TR RSSO G o noeReS A s apticed sepsine
wa\s?tt@mbmmmt Mand3B th@ dlawxpﬁgﬁaltrmu&hwlaim the defected
I tudes, magni tudes, /or waveforms. The waveform
cor?@étr%t erth@reeclélﬁrpagem@@tpltm better opt i caI det ecti on
regi ons
the. opt gty 5t BAEAERES Offudud EORL VR B (s kool
si nodieatarpifiticusieicainsgmil tacdeed avittirothe Watseeted Ipmttmasﬁ dheospeckle
the data fromthe plurality of optical detection
r elBBHE BUAL | n sone i npl enentation, a heart rate
cal cul ator 446 can determne a heart rate fromeither
a single waveformfromthe waveform conparator 438
32. f r dthetvhigl ot ncasursgnialevioe of clam pi exlsucie shaenswtiedtipmdevice
f‘ﬂ%ﬁ ﬂ@ﬁle cuff by a pressure sensor 128. A nunber
lsa%F1 %tEnht ati ons have been described. Neverthel ess,
it wll be understood that various nodifications can
be made w thout departing fromthe spirit and scope of
33. t helhierwiehsigo meamer@rﬂurdn@tcy of glaiep 1, fnph@frﬁempalﬁn@n@raisere
sens&tiiﬂ {t%ﬁtt g%réc's% OI%%pglfle(f T]OGES i ln lto?rﬁlé\fgglqroéartr%n ik wgerem the §utput unit
receb@APfromitRGpredsusEsBmOsr, & brdure mpletndeatiasaphe grdssurbapplied to
pl aced agai nst an anatom cal |ocation of a subject )
the gpatemicalifration; whersinghe eptput wit gperatesithe witelisteg usingstherpignal
r a c
indi AR SR Rl BRIy BOWi i 1P Re B OBhichi [ REk 1 patier
mﬁmﬁas@ﬂwﬁn%ﬁmmommﬂeV|ce and nove with nmovenent of the
sensor fixation device, the optical sensing system
positioned with respect to the sensor fixation device
to sense novenment corresponding to an arterial pulse
when the sensor fixation device is placed agai nst the
anatom cal |ocation of the subject, the optica
sensing system sensing an arterial pulse fromthe
nmovenent, bendi ng, or conpression of at |east one
portion of the optical sensing systemrelative to
ot her portions of the optical sensing systemresulting
|n a change in an opti cal signal recelved by the

I T ] o . 1. i o s



sensing systemis positionable to sense novenent due
to a pulse of a radial artery. 6. The vital sign
wore@snsenent device of claim 1, wherein the ane@DOBWAT069545
| ocation of the subject is an ankle, and the sensor
fixation device is configured so that the optica
sensing systemis positionable to sense npvenent due
to pul se of one or npre arteri i n th
34. el S st deiie SLEGE 8T of Repd Tt g dpgition
of tRd\RbRRE is@dlupp&f drAC b thi Seof ARBRIRSRIV R8s ¥k \f%ﬂicédds% thd} the
The Vital sign measurenent device of clai wher ei n
opticHecapng systent sfpositipngbl¢ to wnsd mevdrhent Wa@@gmpldee ofn bra¢feal
artevitaI si gn nmeasurenent device of claim1, wherein the
Sptical refractor is a diffuser. 10. The vital sign
nmeasur enent device of claiml1l, wherein the optica
source and the optical refractor are conflgured to
35. pr odwgcatabsigp aersuscipertideyise ofielaim 3 1.herqindheprtigpl spuggs device

n@ﬁ? S edﬁ%&l s%ﬁt/c!e%ﬁd gfd(lﬁtks%f g? El(q) ffu\é\&edqledlp{ﬁcélg?%ngp]%ﬂoaﬁ‘éed by the

positione
optlsqﬂeokﬂce tcppttotiecerthe upqeidte mandrgamearnat e t herefrom a si gnal
i ndicative of optical energy received within the
detected portion of the speckle pattern output.
36. Ternéivial sigh GRalRARUIMIPRE ofElYIrt 8500 LiRlHY a&fusémg frpkifes
he optical sensor further conprises a spatial opti
polmgzhledertencmrwhite fitorohalymer, pebnnsdd, loe a opimbmation tesof.or
fromreceiving a portion of the speckle pattern
output.13. The vital sign neasurenent device of claim

37. 11, ThaRefaedibn hit@s@ethbm@leviBbEETLRA 3§ 0NRIEif @8e SiticAPdibflkravels
ener gy rece|V|ng?port|on havi ng a smal [ er surface area

through A ppriwng dekdiguprstheeing adghickuass off Metwiene0 ¢ inmaland il @rmm.
nmeasur enent device of claim 13, wherein the surface
area of the optical energy receiving portion is |ess

38. t harheh@@] §ipraRagnrcravidgee pelaih 81 siizeein 1o optitel sout@ldevice
si gn measur enent device of clalntl wherein the

COMpEIEFSH oSGy OErGeeng acRKEF B shifaen m@@tfﬁ‘@@ns gt refppsts an

t

optl\éél gnaﬂn%u&%g,%ﬁ Hgtg{al goﬁl\ééegt? p%(}1 ice W éﬂgrpa%keljx\’ggtae% Buttpﬂ{s

arterlal pul se waveform a systolic blood pressure, a

dlastoll bl ood pressure, a_.nean_arterial bl ood
39. pr il sign BispaserpprdSisyiice of glan ih taRbasrcomprisme:
rp}hﬁﬂ‘b‘foﬂcél%cclﬁﬂ@r Mhp@l 15 h@VedTRRS %Htfégpdgtec@&\ﬂ&ﬁ r&QEiving a
clal wherein the output” unit generates a neasure
portgdn ¢flthe wpetchllepsttgnomspumg a signal indicative of the
optical signal received by the optical detector. 18.
The vital sign neasurenment device of claiml, further

40. CONMYHel\&iaN@ oR nidh SREAYNttdRvIdE BF EThin? 39, Widdreif ithkspatial optlcal
neasurenen? generated by the output unit. g

occlpiderald adioghingetyarenkavingienonisaiperies feymed tﬁl@tetrh e r
conprising an alarm systemto produce a human
det ect abl e signal when a vital sign nmeasurenent
41. genefeatiabisipy nichgirautpuevicaof clages s, whdtiadies @ftitan@ector
criteria. 20. The vital sign measur enent devi ce of
con&mét&ﬁnloptlpaqunﬁ@fy TEEIRE PTG Ra¥pE Ak atiet we ey ates thip the arca
m%ﬂ@%%&a@ 4@ f the optical sensing systemto
Nter 'a force fromthe arterial pul se and to return
the optical sensing systemto an initial state after
the arterial pulse.21. The vital sign neasurenent
device of claim1l, further conprising a pressure
i nparting device adapted to be pl aced agai nst a second
anatonical |ocation of a su%Ject proxi mal to the
anatom cal |ocation of the sensor fixation device to
allow for arterial pulse detection by the optica
sensing systemat a position distal to and separat ed
fromthe pressure inparting device. 22. The vital sign
nmeasur enent device of claim1l1l, wherein the optica
senS|ng systentand the output unlt are adapted to

o o Y a1 oy - Y T



subject, within which is an artery, the sensor

fixation device holding an optical sensing system
W@ovpnieing an optical source, an optical refreCr/os20aneh9545

an optical detector, all of which are held by the

sensor fixation device and nove with novenent of the

sensor fixation device; sensing novenent corresponding

to.gn arterial pulse by operating the optical sepsi
2.y ottt il SiepBite i oy SRSF Qaiat $1 adoriP ehsektes T EhEich of
the §ROMI: PitcrBlouGRITR I8SShAN1 6 tidbs dLASS o CNEaRAL IsPELRS ofithe
optical sensing systemrelative to other portions of
speekihepasisin ewtbutsensi ng systemresulting in a change in a
optical signal received by the optical detector; and
generating a nmeasure of the vital sign using an input

43. 1 nditeatitaV sg@nchigcrafiarigee bclihe 3 8NPhiitin Ghe @PédtE&BPortion of
energy received by the optical detector.25. The net hod

the grecklcapiierpputnug e bebveradl dndrIHanechapraasil ag aveipes spealge of the
he anatom cal |ocation of the subject
Speﬁ??ﬁaﬁﬁﬁoéﬁ%éor fixation device. 26. The nethod of
claim 25, the nethod further conprising: reducing the
pressure applied to the anatom cal |ocation with the
44. Serlemic] Sat moR TR douerT CRen gérwleﬁaelafthq Phigal source
confpE & NdheRGt BoiigbLRs. Of pul se characteristics for
rterial puls%s during the period of tinme from changes
in the optical signal received by the optical detector
ov the period of tine,. wherein_th ener at ed asur e
4. of ‘Wi PEp mEpyem e fRiied obHorRal UTES Tt o L ter
conﬁaﬁ‘i@é@@dﬁlﬁﬁﬂliﬁt HESHtIHI debtibh BeddSisi Oh Fptitdl MBtecioh refldR adapted to
met hod of claim25, further conprising obtain a '
recofecaicalenstaydeop tesspaelde pattesn peipehifromaiplatahitynef deiected regions
oftlilensi t iﬁ' Qﬁ“ se rd?r acteristic, at an initial tine, and
a §ﬁ%sgauéﬁP i'se characteristic, at a subsequent
time, using an input indicative of the sensed novenent
fromthe optical sensing system wherein the neasured .
46. p| Jdy pabsigy rearrEeEe sifise ofelaing Bl avhraeinhe gptical detector is a
cePBReWI68 %R ik e cl oser to the initial time than to
t he subsequent tine, wherein the generated neasurenent
of the vital sign is based on the neasured bl ood
pressure neasurenent, the initjal puls

47. - harhsciigl s1gn p@?s%?faetttrﬁigvgﬁ ngla% At ,p%%rgg the vital sign is at least

oncOrahast Fa&é,%h'aﬁeﬁ%ﬁ:uls@h@av@?ﬂrﬁ?g s@¥tolfd @hOA Frssut1 & dstolic blood
the optical source and the optical refractor are

pressaref & gyredrttral ploodypresacsppakd prepard, end awattgual compliance.
changes in response to rel ative novenent of optica
source and the optical refractor. 29. The nethod of

48. ¢l a4l siph &lcgbteh&if déiicabf SlaBi 31 Stufther! @aPrisRBS phing
heart rate, an arterial pulse waveform a systolic

attaglieddel apleas swpoetionspfdhaentisial senbing oxstem ée seunder agforasdppm the

w501 B RO ARy R AL SR RO e arcria

pulssherei n generating the nmeasure of the vital sign using
the input indicative of the sensed novenent conprises
determining a pul se anplitude fromchanges in the

49, @MOHPLQf sigqﬁeiﬁlretﬁgﬁrdg%c@ BEELYEY 1 ,%I’tflé} o%'ﬁ'sﬁl%la sensor pad
det ect or. . vital sign measurenment device

helClompbe issnsog fix@ticmedes@e afljagattito thedmetioaecad taptied wierde
pl aced agai nst an anatom cal |ocation of a subject,
within which is an artery; an optical sensing system
conprising an optical sourcg device and an optica
detector, both of which are held by the sensor
fixation device and nove with novenent of the sensor
fixation device, the optical source device configured
to produce a speckle pattern output, the optica
detector positioned to detect at | east a portion of
the speckle pattern output and generate therefromthe
detected portion of the speckle pattern output, the

o s s o, o s e
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sensor to detect a pressure applied to the anatom ca

| ocati on, wherein the output unit receives, fromthe
W@e@334ne0 sensor, a pressure input indicative BET/URM07/069545

pressure applied to the anatom cal |ocation, wherein

the output unit generates the vital sign using the

signal indicative of the optical signal received

i.thin the detec orti of the speckle patte .
modiindrrern T Souls i e moh S eRECyTPERIG) gh bhding of
portiRAM HRIBPHCcald@Uice fh R resal t8h Minmblbul MR L tHe sb@&l@?ﬁieﬁ%&@ht

| ocati on of the subject is an upper arm and
sensor fixation device is configured so that the
op cal.. sensin Sy st sense .
movHae” RE i BB eV 3y BRI SR Selbud MR Gisensipg
sysﬂéﬂntla hdapite@ino KBRS W IR i pdRYd eCT thS ar€drRl Puldd fromhBE RloRethbig,
opti cal source device conprises an optical source and
ben@mm griceawressipnof df lepsi 98e partiop of thegiptistlgauiing rytpne edptiyy to
I
othcy BB oERle LTS BRBRF REULAE P RS Sr PRRLE Rupe
(mﬁﬁ&dpMﬁﬂﬁnﬂmeh@wﬂkﬁﬁu&ﬁkmqﬁmpr|SeS pol yoxynet hyl ene, a
whi te fluoropol yner, polyam de, or a conbi nation
thereof. 37. The vital sign neasurenent device of
s1. ¢! S PRRIELRMER RPIct 6RLIaTh IDAkdERYR! Spldlf QHbfe2
portion of "th fuser having a thickness be mee
systemds nonfagudedlfo@etaat oB8Ral s‘t@rmlmepwlsematgw afeasucenieaterial pulses

vi ce of .c erein t cal devi ce
and wtplgégﬂtaﬁa@aﬁd]fa|de FOiea g IR Gieiye Lot FHES0T
artetifRRfdegctions that refracts an optical signal produced

by the optical source to produce the speckle pattern

output. 39. The vital sign neasurenent device of claim

atial opti occ uder

N R g A i

a porti giacig 4 bdseRekios dpaté REdinduh andtomfbal lot&eonvdftaal

si gn. measurenent device of clalm39, wherein the

spatbigrt, pipthincwhichécan@tryii s a bl ocking structure

havi ng r

Uit ol s rnaakhe B @RRTHER, RS, A oBl i stbhoe 4R beld by

opnheaﬂmcmﬁﬂnmnﬁemoaprlses an optlcal energy receiving

portion havi.ng mal | er surfac rea than the area of

wgtor %ﬁ@

th he spedkist %tueélrgﬁn&m%tde by; thgpengprgfixation device, a
Wid?ﬂ Ghe dR¢kEe aﬁ&‘n%'u u%fﬂ- BB 'tﬁhrgﬂ?&n%es'i%fﬁ Bdicative
|on of the speckle p ttern out pu I ess than 100

t [ mé optenl anagy ofceand avthe aigecep @oklom affthe specldppettdre output, the

pat out 3. The v i gn,_nmeasur enent devi

£ oo afaSine TR otlsuR o iud SRR FPOhisdS th Sferial
quﬁ&kemgﬁttern output is between 1 and 25 tines the

area of an average speckl e of the speckle pattern

out put gencratipgea yicpgire of @n vitebsgn eredthegengreied ofgnel iafiative

| ri h r ent
gqnf opg %aFI‘ cher %y E%C%P .Fﬁ %? he ijecf:eﬁ ﬁﬁﬁasﬁﬁeeséclgg ttern ou‘g)];ut

cIa|n131 wherein the opt|cal det ect or conprlses a

pluralltg of optical detectiaon regions, each optica

53. detldetmeshod efglem i apicedn fhs viskupy & @ ptascenc ofsdiegy rate, an
RERK of

arte%ﬁlcﬂeﬁé%eg)gas%e ! 6h§y§§?ﬁg ﬁggd gféts%% ({al?s?&el?cn‘tﬁé(tjﬂ ekstu}’e g mean

arteffihleblood pdesmregla pmisaepmsemmrﬁnd%mrteeabdonqﬂmnm 31 wherein
the optical detector is a CCD or CMOS detector. 47.
The vital sign neasurenent device of claim 31, wherein
the vital sign is at |east pne of a heart rate, an
arterial pulse waveform a systolic blood pressure, a
di astolic blood pressure, a nean arterial bl ood
pressure, a pulse pressure, and an arteria
conpliance. 48. The vital sign neasurenent device of
claim 31, further conprising a spring attached to at
| east a portion of the optical sensing systemto
counter a force fron1the arterlal pulse and to return

. o s e .. Y
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3 and the output unit is adapted to determ ne a pul se
waveform for each of the series of 4 arterial pulses 1
WG 2007402t hod of measuring a vital sign in a seWj/E81007/069545

the nethod conprising: 2 placing a sensor fixation
devi ce agai nst an anatom cal |ocation of a 3 subject,
mﬁthin which is an artery; 4 generating a speckle

pat t us an.optic source devjce held by.
& R e et B R Y evigol GElg s toine
the %ﬁt dlcafed §ChO5erlEd fhob¥méMRoMPASQIdetdctind b ABmBEVG CRcillBtions
7 portion of the speckle pattern output and generating
in aptiepleshegmracesyagial the apliicehtétoetoBdwingoptaricakl mnssr gy
received at the detected portion of the speckle
pattern output, the 9 detected portion of the speckle
55. patTiRermethod tdlaiehsT) GHRg:ih Bedc@RPRNEE mc@suad oBtht Q'[thladlgﬂ @ing
pul se; and 11 generating a neasure of the vital sig
the pihigdicadveeiibe sensed BoYemmenticAMPESES tekng ﬁledfrn%ffrw@ave of the
t tected portion of the speckle
lnmﬁnﬁ%%ﬁﬁ%gﬁ?kdggﬁz (§g%¥ﬂg met hod of claim52, wherein
the vital sign is at |east one of a heart rate, an 2
arterial pulse waveform a systolic blood pressure, a
di astolic blood pressure, a nean 3 arterial bl ood
56. P €8511%iorfn OKLEEncRI GSIW &myARthgan arteri al
conpl |angg’54 The net hod o#ﬁcI§$n152, wherein
gener at iangnidréixatars devecaxdapted to bt placsl grinssamgnatdreical
i ndi.cati.ve of the .sensed novenent conprises
det%%??ﬂ@fQSWﬂﬁﬁeW“@P‘@g X 151%8¢FSRs i n optical energy
recei vedinkiptitl&chidid %@ten{jé’drﬁﬁ Mptf&ﬁl @@ 4 BIffidér, and an
pul se. 55. The met hod of cla|n1 wher ei n generatlng
t hephiedsigtestons attlfh’ét eretad] Ith%¢1fgwaU®urr@ thealiffgsnitand the optical
I ndr%‘t:ea‘ eOrI':{l\gllgt% c S?IIS?]}]anqlr?nSiteVIC% 811% C a%?e‘réi tgf?I%%VtﬁalIl‘flr nﬁgnesa %0 an
O \Gei¥E Elﬁpul&@elaﬁvé’ tot AalleaSi @it dTRRS dthe@®nipodeits 6€the o gtlcal sensing
conprising: a sensor fixation device adapted to
pl araamathsionseal saursn and thedffusceenfiesreddp paocgt% peépgckle pattern
Wi t
el no'%'}l{hé :’tﬁég 8€tlda§d g{ ﬁcgg%orngg% gat t%ﬁa’ggtgo%rb?f' tﬂegsp%XEﬂe Ptern
optduqait ankegmeta:w theeetfrdne asignalnedioftivtehef opptal ceaérggz mwemd

t he u nd the tical detector held by the
send jin fh‘%&ttqc %tptgﬁ W%E@&agﬁmt%‘ IH‘Eﬂ\f’éfg'il n response
to an ara‘h‘%{u@t uRi 'tt?a% @reﬁ&é ¥ BchQrdbf theafhl sg%%gus‘?t{% fhpe

ot her conponents of the optical sensing sy
optgeoatatedotgnaelndwdtltdnd apiticélemergygortivagluwidn the ciﬁt@@hsdqmrtion
ckl e pattern output, the optical detector
dﬁ?@H?BM%EPQEW portion of the speckle pattern
output and generate therefroma signal indicative of
optical energy received wwthin the detected portion of
the speckle pattern output; and an output unit that
generates a nmeasure of the vital sign using the
generated signal indicative of optical energy received
within the detected portion of the speckle pattern
out put .
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