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GATED AMPEROMETRY REFERENCE TORELATED APPLI CATI ONS

[001] This application clains the benefit of U S.
weénraig2oonal Application No. 60/700, 787 entit| edT/USat0ed28017

Amperonetry" as filed on July 20, 2005, and U. S.

Provi sional Application No. 60/746,771 entitled

"Abnormal Qut put Detection Systemfor a Biosensor" as

filed on May 8, 2006, which are incorporated herein by

ref erepc BA ND.[ 002] The ,guyantitative .

et or Meghas tor Making Amphiailic Bentsimers

useful in the diagnosis and treatnent of physiol ogica

abnormalities. For exanple, determning the glucose

| evel in biological qungsc%gﬁm as blood, is

i mportant to diabetic individuals who nust frequently
Tecimécal Hieldi r bl ood gl ucose level to regulate their

glasfﬁ%@g% BB%g&gie%a‘{ohl {1d Hée@]oafn angéf ysi's. | ri %g}‘étﬁz%c'(

demmhml Motehgardioalayly ethendmlgmsrewteeﬁmmer ese bf clickvéhtemistry
enzyne or sinilar species to generate an electric
for Blﬁkr“lﬂwfj' plegk dﬁﬁa}'ﬁ@'ﬁeasur ed and correlated with the
concentration of the analyte. A substantial benefit
may be provided to the user by decreasing the tine
Backepoumd:d f or the anal ysis whil e supplying the desired
accyr and i Si ampl e of an
o1 iRl HrabhPBles Bve. (it apbficaal BoRnf rindhon as
naﬂdba?ﬂié}lsogdfe%kerf bui étsali, REigede ©HEMEARUEHNR06E VAL & 4880 aAd
sensor strip he sensor “strip includes reagents to
Stinleg 8. By ehalan@ngevam@hem dht&d. @892f 4 32 siwgtyredlirecting

208E A A BTSN BB A, 1BPGet R - SO AT O Ho Lt Ed

2002, 14y 4@ deMhEeD.,, E‘i‘%l ”Sé‘fé%éﬂ%dewg%d,g‘@h’éﬂ&ﬁN et al., Nature
contacts to recei've the electrons fromthe strip and

(Lonklenh2000,t 403, 288p Sityon, FoFt A eetlf, fEefamt Marerh800ket, 3464,
t tacts., The. devi t t

BagRl g AP abhoSREcE S5 28hd AAcs ROP TRty Perf -

Scﬂéﬁbé'?ﬁo"l n%94a1 %@éﬂ%ﬂa‘% ééftalggl% PRt tlﬂ EQMteMNt JOA, Bhem. Soc.

sanpl e ese sor systéns may analyZe a single drop
1999, 187019471 Hedhi \BB) et alychAas Chem $0a32001% @3, 68b68; and

Bogielkerdi Fcplitle ARG SO0 it 202, A0t asD SHF o
pro éﬁlé [}?r‘ent &% 'tﬂeé’@%ols%&{f’éé %élﬁdlng_'ﬂh&fyaan(g he CH

nstr a yzer aval from I nStruments in
compattinentdlizatien, ndi;eo@tmleampﬁimwtthmﬂwng\tm resemplyrand

l.abl.e fr La K
oroZhiFtRB IBedi BB B A oA erP TR PRI EN PR
coﬂ:’d]yrﬂéﬁhaé‘ bBeﬁ%verbdera%y NS cbWokard 68t enbepéulating tool of
Jersey. Exanpl es of port'abl e neasuring devices include

quantemadetsQIl) far éevike cpneerdEding ( (Gaewk.e ebabf Nghyadptechnol.

20052288 D ot e R 87 B R E eert

(hyak@mdm@hamd;@thylaamat@ Beghtbnd (INiopREbIE), echolpahetdryiic acid

opposite ‘el ectrochem cal reaction occurs, thus

se@me@ ihigranhilicd and  hydrerhpbicisioearbon sida elribs Thraugh a

o BR800 5 PSR an e

sm@l?é&ﬁpb-@ctyﬁbffdi@ﬁﬁ’fﬁ axide OF OR@)+oapipedl QBheffedng protéctlmn over a
Edi ti on, and D.M West; Phil adel phi a:
broeﬁmhilé@@%r\ﬁé@& qﬁ%Hlt!%‘m ng (1982), pp 304-341. [007]
The sensor strip also may include a true reference
el ectrode to provide a nonvariant reference potentia
to the neasuring device. Wiile nultiple reference
el ectrode materials are known, a m xture of silver
(Ag) and silver chloride (AgCI) is typical due to the
insolubility of the m xture in the aqueous environment
of the analysis solution. A reference el ectrode al so
my be used as the counter electrode A sensor strlp

o Y Y o - o o g,
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correspondi ng current. However, the coul onetric nethod

requi res the conpl ete conversion of the entire vol une
wotooansdogt e to reach the steady-state conditi oPCT/BS2086/028017

result, this nmethod is tinme consum ng and does not

provide the fast results | ch users of

el ectrochem cal devices, suth as gl ucose-nonitoring

t d Anot I
Pr oguhes ySeng, A1ot ety probl et L Hofioll OFELEYed Sng
moﬁSstBQHrt?cére %tt‘?&é{% dehdidtes #s the Cohatracticiof éﬁrghﬁ!ﬁrlé@ and

can ficult with a mass produced devi ce.
selfaagsdmebling r@@t&ﬂﬁi&e Mashampitiphitic dﬂh@ﬂﬂ“ﬁéﬁs’f%@@ﬁ np§§§S$ 0

co AR oA B B AL b IR SLG b
polfionh 0 TPANAND o S cpy oo P dmpbiartn. (Giov,

L, Sletle dacsomolgouianTARhAE G20 heEnt. Pbaddacoselagies 1998,
37vt§;7%f Wi b 8Lt BB lp 199RC TPC IR it CERRIGER. i Pet al,

AdaWatéruwsr@ BOB)) VESw repoﬂreha@e désmmvderdrrmdwm wedge
near the morkrng el ectrode, %yvarratrons of th

shapgseiegians: rdorask Wik hv@ropdwltys@wk CHOHEQ@CBE@WlonaIItIeS at the

podfTREL, BRAvke Es ORGP A i 190, ™

12@'7—3 adypomgehrelighany ermza:tml ofgsTpRICting igrowpsThav® eispresentative
he non-steady-state nature of the current after a

moﬂﬁﬁl’éﬁrﬁ ptihig typemﬂqnemepw%i yiaitee givesgpntsynthelicrpprapey but
| d

thesE3fEfbdbRales Sre fostinerafbapptable?! (AOLAKE BRE D Tog

Magesriokecolest1997309e80y2 ngarlid, Nisebal., (Cleeras €omnam.| 199%

kb e s R 0 o
corg\;regg?%t nﬁp?{)/ﬁ%lgpf%@%@s 5‘?‘1’?&5\@ ?h & fidhe p?%ﬁ‘arrafreﬁ of these

neasur e curren I'n
sedgrnantadentcioenoledulesf dievevest araéyeessamfemonnmetrs bas ite be

AR bl SRS R R, d%“#g%%g@éréwgt?% S iEBRs M., et
al. [éﬁéf,%] RE'i}ez?dPFn?éP%fgwb _sddmct” provides an i npedi ment

to accurately anal'yzing the concentration of glucose
in WB sanples. WB sanples contain red blood (RB) cells

omt Mt Berdod e it dor RaltudPb B bl BB INE o

deﬁéﬂ‘?mB% \ﬁﬁ'd dlvé%fn*t bHBfBadhn VWabéls seded ikRemeticd is the use of

vol une of le and is often expressed

as
cormrdmt@@ezed\mmd@mt%eqqﬂlewg Bybrids fecerajed with hydrophlllc
ges ranging from20%to 60% wth

and%&@hﬁ%mﬁk:@%@ﬁg& %age. [0017] In conventional sensor

strips for determ ning glucose concentrations, glucose

may be oxi di zed by an enzyne, which then transfers t he
SUuBIreaRf on to a nediator. Thrs reduced medi at or then

tra t

ol oA TSRS SLPRITIEAASRIRC iRtk Hale been prepared
drvbegen'glypm whizh dwrrdwblnrelsmreeioarptaﬂ via thd eopperr(k)matalyzed triazole

bet ween t he r j ount er, .el ectrodes
formab0Be JEis LGRE pateg Tt Sdi BR5S Of AEndtTiess peratEd i
ms@élla‘trBﬁ df@ifl‘ér@ﬁt ﬁﬂn%ﬁbﬁé’lﬁ%s'eﬁ tﬁ’é 'irﬁﬁ\hhualﬂfl@él@ éédueﬂtratl@ Our
ffusion coefficient of the nediator.

goaleerm develppéhe eesulting eegmee&d/\manrqmolecpIeeml@a@eaakdﬁectlon

o BB G b0 ) oh i ARt ook A,

effect influences the anDunt of current neasured at

t he working el ectrode without any connection to the
anount of glucose in the sanple.[0018] WB sanpl es
havi ng varying concentrations of RB cells may cause

i naccuracies in the nmeasurenent because the sensor may
not drstrngursh betmeen a | ower nedrator concentratron

- . e . I ~e
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conti nuous application of rising and falling voltage
potentials that al so change polarity. [0024] O her
weemwremodbnal net hods combi ne a specific el ectPCO®ES2006/028017
configuration with a pul se sequence adapted to that
configuration. For exanplqﬁ_p.s. Pat ent No. 5,942, 102
conbi nes the specific electrode configuration provided

i Y i C [ I 50t hat
alloffo? pift iz ViBteraRlon Wb et ik Rs BchErgfla <o
Cowmariv dedvatives vavekhewn eftaciddoeslodhBs te aitw fiat canfotsl

. used to . drive the reaction until the current change
MICTRSEORIS YisRIIZBEER Fed TRUNSYIBREI BHANEREM.ng & t 1 ue
steady state condition for the nediator noving between
t he working and counter el ectrodes during the
potnme aspecitafphe inentor i tiredtet e sepnoeeso ity rhaking @edi-block

o 1 SRR o B a0 BBk an

a sédupideddriiraie MOaC! T Rt deharitic BIIRYRA £1ift biRkhefe e
sensor s%étens, especi those that nmay provide

al |
secpid dendritig blockdw@sransecanst élpnk eatd.ohhepredassamplpys the step

3 ] [ ine. T e devi ces, an
of oBBPRET T Bloek cobEfh teTrsnh B LS TBEnE B e
chenfisthheeattio ady dovhagesdissisok dah@dmer haviegry eibioekabre. In a
;gﬁtens éiMWARY &%0§6 A nethod of determining the
prefegrdatnbadimsntothesick caegrery feastisniprd  $-ipplarsurienddition
t inl i i ; t
of ojpAIneF SCRT AR, dh 2R RHoRR = PR SH bl Phs SR
corenmalyiinclige astecimid acatyterduaiyd the sesonagoredsibck nelyudelude an
.an excitation_ata, fixed,potential, duri whi ch
aziefy, (B PR pioiE teariit doPeiticblorknciass pdrte
peripRaYe fLsd@dhd Asndiflie HlodleMBURRs 4 88EbRUPSToIHTY, HRY tR€first
applied to a sensor strip including a diffusion
perlageriyi differsayem thesepond peripbewi ng el ectrode. The
determ ned anal yte concentration may include | ess bias
attributable to nedi ator background than the sane or

an@inottiernaspeetiof thekinngntidieisiileste s RO4e Hagroved! dedidnigic dock
cles wthin 180 seconds. Through the

Jeast 3 duty c |
havigga 'PCBPQF%P@%@C&HZ@Q&V kraing ataenipghaestylene on of
the anal yte may be determ ned when a steady-state
condition is not reached during the excitation
poAnothey aspechef thetigventidneis difectdukbtopan sepovgdetee@ritiéblock
data treatnment may be lied to the nmeasured currents
having %QPQE&PH%C?W@C&F;%?{)%\{I%aafaZ{ anal yte in the
sanpl e. [0027] A handhel d anal yte neasuring device is
provi ded for determ ning the concentration of an

anéNnytl*@ri%_pactahﬁbeépvam?@rd_e\dircegemw E:jrdb‘epr@vgd_tdédblock
con @R AT i AR e A Pe U D BEE A8 cptook

corel that bogsieathe firg dehdnticlBIockeo e 6a6dIRd HEN@IREBIbER Al this
communj cation with a display through electrical
embegdient {he dirpleck speis charaperized by sl 12, 31-bigzole fing that
coufi38 RERRARURBRRObIGEK b ré QLA Sendiift ibERL Sensor
strip contact 1s 1 n electrical comunicati'on with a
wor ki ng el ectrode and the second sensor strip contact
is in electrical comunication with a counter
el ectrode through conductors. A first reagent layer is
on at | east one of the el ectrodes and includes an
oxi doreduct ase and at | east one species of a redox
pair. [0028] A handhel d neasuring device adapted to
receive a sensor strip is provided for deternining the
concentration of an analyte in a sanple. The device
i ncl udes contacts, at |east one display, and
el ectronic circuitry establishing electrica
comuni cati on between the contacts and the displ ay.
The circuitry includes an electric charger and a
processor, where the processor is in electrica

o - o o
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[0040] The term "sensor strip" is defined as a device

that contains the sanple during the analysis and
w@e@viotesl el ectrical comruni cati on bet ween t hePGHIP10686/028017

and the neasuring device. The portion of the sensor

strip that contains the sanple is often referred to as

the "cap-gap."” [0041] The term "conductor" is defined

BricdD¥eriliss bf Dralingsconduct i ve substance that remains

""§T§FT6E§TV’UUTTﬁéﬁ%ﬁ el ectrochem cal analysis. [0042]
The term "neasuring device" is defined as one or nore
el ectraonj ¢ devj ces that appl n electric )
pot sl Musiretes 2 seleine dpethsrovmtaclivaraleay fqwardti-block

ampmRphME dehbfinfegsul ting current. The neasuring device

al so may include the processing capability to
determ ne the presence and/or concentration of one or

varr e Wl A SORANS ot B SRyl O AeREHE 8Hpigge with
hydedshsiic (308) furetithalYroapabythe FEdHErEan8ofa etERIc diblddk with
corresponds to the true anount of analyte in the

hydeepfigibic (3.4) ahibeagsiphery.accur acy may be expressed in
terms of bias. [0044] The term "precision” is defined
as how close multiple anal yte neasurenents are for the

safigwarplllestrateseEnpraspNNIR speetrufi fon d@&&lrd)ﬁ(/-ﬂﬂ?{@%j%ﬁzet
ternms of the spread or variance anon | t

[ . ICE anong Mmultlpl e
(3-41%25@%rwﬂgsdelpféfdusfjraqmentsaaﬁe-¢I§mwr—>ecmk§m-ﬁ)ies‘H-NMR-
defined as a chem cal reaction between two species
involving the transfer of at |east one electron froma
fi ﬁgurepﬁsitlhe?at;s aapsﬂomhtgﬂlérs@ebtragw ﬂihdsgda)rr (EEDJIG)(,a-LG-4]—Az
ction. includes. an oxidation and a reduction, The
(3.8 i eOdEq Tagment gavecdiptetiveuasakeon e FONYR.
of at | east one electron by the first species, while
the reduction halfcell involves the addition of at
| edrdgurerfeillobsatesanraactivhscbemerfar $pesyrdbesiStod i oni c
egi that is oxidized is made nore
(A”§g§$?ﬁ$§5k@3§ﬁﬂéﬁﬁﬁnt equal to the nunber of electrons
renoved. Likew se, the ionic charge of a species that
is reduced is made | ess positive by an anount equal to

t h&ighratellusiratesecMALARY sgaectanm of dendlintee term

" nyedi 1 f fified as a substance that nay be
(Anhggﬁ#gg%ékﬁbﬁéggégg‘and that may transfer one or nore

electrons. A nediator is a reagent in an

el ectrochem cal analysis and js not the anal yte of

i nfrégst/ ilgsiraiss & falitss chayacissizing ierindicataskdendsiraens. of

the analyte. In a sinplistic system the nedi ator

undergoes a redox reaction in response to the

oxiFitpuresBap Bby end &ciikustate alsynéireticydohemenforabeé di zed or

educed. nedi at or L hen_undergoes thepopposite reaction

postgyCloRaa BPU ARERURR PEABRBITIRHEOH e oAl G4 THOH),
(3Aqﬁgenerated to its original oxidation nunber. [0047]

The term "binder"” is defined as a material that

provi des physical support and containnent to the

Dethifd nts.while having chemical conpatibility with the
—§$ﬂ5§g§ﬁ§@33F5@48]_The_tern1"nediator background” is
defa\: meérg@ﬁthbsr&acmé@bmwe%qn'dur%leﬁqaﬁn@%gﬁgis. As

_anal yte concentration attri'butable to neas
azidegarideacaiyenes apo nearly inest tohe variety rdfwhemicaldtanséormations,

entratipn 0049] _.The "under-fill" is def.ined

the FOGRERSTRL RPN SREfe LS b Mdtookl Bl envigagetin e very
begh@NRPstage of thé Symibkaisn @ik ©fties BraAthbY Tontinli@®d0lward by

The term "redox pair"” is defined as two conjugate

species of a chem cal substance having different

oxi dation nunbers. Reduction of the species having the

hi gher oxi dation nunber produces the species having

the | ower oxidation nunber. Alternatively, oxidation

of the species having the | ower oxidation nunber

produces the species having the higher oxidation

~AArana ——t . ] - I - I Y L 1
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be found in Collman et al., Principles and
Applications of Organotransition Metal Chem stry
w@¢ 2@8/p)20end M essler & Tarr, Inorgani c Chem stPET/US2006/028017
(1991). [0057] The term "steady-state"” is defined as
when the change in el ectroghem cal signal (current)
with respect to its indepéefdent |nput vari abl e

tergi oS antislipl 3 eV, BhisPin yBRREbragBiifRoBrye
segﬁ@‘nt@a@tha@dtMMGn@nwdrcqjhw.@@o@pe@m thees perllbluleém]t ilpthefinal

ti me when an i ncreasi ngtrate of diffusion of
iti

stemeeppesbrestalyzed syclpadditioneined dhe Sie pRERenisingethesig form
[ i tg of diffusion. Before

thePﬁéﬂ?c’?‘ghﬁhﬁ{#lw&;g@ém}%}%h@ml urr%e t is rapidly changing
W|tht|me Simlarly, afterthetran3|ent point, t he

LS GRS Sk A AR o coupin
the %fw?&'ﬁdé’? %ggfbnyﬁééh@ @bi-%ls?fh% c\%@t ﬁr% %rﬁ@é@nﬂ%lﬂf

sSurt ace e term COI’]St ant" is
6-azidohexahad sindiprapaigy| ehahgbrespeatl\talor (Ratrev) Uafterrremoving the

aceftyics Piorliga Sioh PSR B sBwike pafrerl ithetiglpl e ree

hyd'i’&w bFOLﬂfs Weﬂeaaegbtewwnn thé® ahRgdridy tsidy ehe arethbd @Ieveloped by
rd s |l e. The term average is used because th

Malkegh QUdeid Gdalkeeh, My &t al.s Marreawlegides 290M§Wd8314)

oo B8 AR0FE ol 5 Al P 2 Hpe

anhydriv@to hharoxgt gloup givieahe wptimateesuits. t Aitert I@bébtlng the two-step
rel axation tine delays for a pul se se encﬁm 11
deprptectieg ﬁmd (eanBlied 8eauenes deniitie aRE reRhifigapd

S RO VRIS e e

gengcatiompanyi ng Ascensia(r) Elite Bl ood d ucose
Monitoring System avail able from Bayer Heal t hCar e,
LLC, Tarrytown, New York. [0063] The term"on" is

def PRR Ents Yok Hi&tirichivé PRaRs ioRntha' HAIMR.
belﬂg@%esg?'rnl bed. Eg?mebgn% @ i f alfl}ls?@gl ement is

Thejamilnle@raioerapavear@iass aadcwzleﬁ afrcao.% ppdoite pranssgylic

-cis08s il ATEFALA 3,200 P egHIRRES L S Einbe . 4.1

pprR(ERERS 3alteMEigate 4past a port| on of a second el enent,
the first el errent |s said to be "on" the second. The

use of the term"on" does not exclude the presence of
Zggﬁfitﬂrbcogﬁ hgﬁ{rlgwérfé;ncta“aeH@l%fl'érngtrIlgngﬂng] ?t%g)ﬁgageécqg 2
copped()-catalyred cybl&atjdmoattoﬂ:mmg thg étvo dadesdodetiesndysta test

exPRURer Oy [Reg-he $Eeers KADLS-SLRGet RS Pt Mied i
THP)\A?JI@P{?;?)T{%%OH BSfo‘r‘é?hé’EdEl 8nto$fdn @nsgr@%%o%yarw&od.um
nmean tha e two

I ément's bei ng a”te are in
ascphysecab m@f?ﬁ)é(n’teth@RPEF@DES@ﬂ P'BI\@S OEed BES rABKNESS fo

0064 he i nventi may be petter understood Wi
ensigh e aryision s e dRPAPPaRN S SV ReRnFetghby LCMS
analitgs.conponents in the figures are not necessarily to

scal e, enphasis instead being placed upon illustrating
the principles of the invention. Mreover, in the

corptionion BY TeRASoBHERI 20 R R bfine salgted procuct

b W@.@h(ﬁr%mbﬁew RSEADS Of theeazidp l@giedicyleAd sedrti
y assenbl ed sensor sﬁl p. [0066] FIG IBis a top- wgg]v

di agram of a sensor strip, with the |id renoved.
[0067] FIG 2 depicts an end-view diagram of the
sensor strip of FIG IB. [0068] FIG 3 represents an
el ectrochem cal analytic nethod of determining the
presence and concentration of an analyte in a

san‘pl e. [0069] FI Gs 4A and 4B dep| ct a wor ki ng

o . o ~ 1
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di ffusion barrier layer wiwth the pul se sequences of

the present invention. In another aspect, errors
wordenwose resulting froma non-steady-state SPOBUR2006/028017

condi tion and/ or nedi at or background may be reduced.

The gated pul se sequences cg the present invention

al so may allow the determ nation of transient current

e 9 g S ESaL S LR B RSB RS ora pores
of peakprabviPa€, HOGT andIZOlOV (MNs%t Peaks @l QBVanldCﬂQZ? corresponded
constants,. under - detection, and the ability

to tf@ PRI ATe S e oSt et PrOfRCtOZAPEPS o8 thededrimer

duel t@' lw IGBIIé’HahJ?@ n’é 9&986@52 §6I‘étl5ﬁ§’m {HaSrEBaRLE bf‘ﬂa%@‘éhfo‘imt of
LO depict a sensor stri

LeWAih a§ lmac)pn&r(ll)s eED Dvemnmmhhesemmpamahﬂywmm a@m@us ¢onditions,

e BB TE LFi4 BRI 2rb e BB ARSI B S Swn ,

N-dn@csrtmpylbrhwmﬁfee@b e Badd qnét%%dtmata no%sd@aa@ed/m:z% yield

a concave area 140, and an i nput end opening
afteArwpvaiawﬂ the oaéalpsiand.exaess avetylene deﬂdlf@ndapgchﬂomatography

waL8] 55 BT, LR, A0 b i erciency

of tme\tmmtsfmmeaioaqﬁwe 159, Wiy tHeusdmenéthedca @efes bbﬁﬁudhrbhlhc
S. Patent Nos. 5 120,420 and 5,798,031, [0085]

de"Hr RIS Wk prep3rea (Er%nr930 s Repjadiig acetesider pr@@rethgcgrpnbs with

vensgpiepiofRbly BHEARE 39 395 GOy MIF BRI o

MALBETPFemiass shectomesiy raad gélvpdriveatigh dﬂ’@nmvyrhaﬁﬁi,;) GIZC
contain a osi tion (pnot shown) that
Shoﬁ’?@ltg?&her?qflg?%reﬁlV@'etrﬂ@n?‘g'aggﬁes(gf%r‘é n the cap- gap.

Exanpl es of such conpositions include water-swell able

pol ymers, such as carboxynet hyl cellul ose and
pol%tml anseceplingdicanaverpqrastesmed atreeratersf M 0c €¢mirs u2™ and

5 GhelgH] B AMeREMAGH b 7, B S e

weigigranegendratiohic liv e [57Q] aask, 18Qemolafi t‘yrdlﬂé}‘é%eé drove the
dielectric |ayer 190fromthenetgen|n 50 to a work mg

separationrqfdae twe p@ﬁéea apduasdifetindberahgervedion of two T, s (17°C

an SERSE TS Yy RSB O R G

the palaee forathedwoi maredt dendrbas) §aCeor (An)g[Getjar e a@@IF&KZfC for
ectrodes 175, 185 may be

I ng.and cou ter I
(OH e JGr &4 5 0F Faimelss e har st reetRdosk
t P&Y a1PQ h V.

copPRRRIS £ HEREAT (ALY, Lt Bod doeif TR, ¥
128¢eN2®7)t he el ectrodes 175, 185 and may be rrade from any

suitable dielectric material, such as an insulating

pol ymer. [0087] The counter el ectrode 185 bal ances the

potraatirduethatut ok 'n@% @b%bf H%%rérﬁéle‘éﬁle'sﬁﬁﬁl‘?éd’lfurther

strip 100. In one as%I his potential ma
modifigatioan dy iptiedneingldif anbﬁm@ﬂ@lyalft@smtmlge phepbeyrifandividual

locts SSHAHEaE o REONPuAGH 1B by e lo S St o

denamoih emn)qgsmq{etﬂqmgg @M%cé’t‘?&énb%r@u@é’ l/v@?éjﬂ?s@ uﬁtFk?duced

sensor system by form ng the counter el'ectrode

fo therfdﬁﬁtd}?m'ﬁléh@fenﬁftté?|d@|ndrlmﬁfrbya-§>upéiﬁ9c§|ﬁe t\mdaydmwu@mmgs with

u ni hi.
penf Yol oy IR F RS B BBy 8o B, RERUBEfs afelaiie
proteetjorbgrompe\urdihe leftthensispierecyanerdriripieragideel ect rode

(not shown) to provide a reference potential to the
sensor system [0088] FIG 2 depicts an end-view

di agram of the sensor strip depicted in FIG IB
showi ng the layer structure of the working el ectrode
175 and the counter electrode 185. The conductors 170
and 180 may lie directly on the base 110. Surface
conductor Iayers 270 and 280 optlonally may be

o o a
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phenyl i m no- 3H phenoxazi ne (Pl PO, substituted or

unsubstituted benzoqui nones, substituted or
wae@abs200t ut ed napht hoqui nones, N oxi des, nitrBEDUS2006/028017

conmpounds, hydroxyl am nes, oxines, flavins,

phenazi nes, phenazi ne derrwatrves phenot hi azi nes,

i ndophenol s, and i ndam nes. These, and ot her nedi ators

TR | MISE SRS 2B Il 908 A

finish f?@lrrgmaramﬁdncnorﬁrzeabﬁ NAfSP hcoPSoraind 18nebed@shed 4t the left
0 %E@ ent eC| ally preferred nedi ators for
hen@'ﬁa Vet %@r@ri ioer was FeRsiad il 2-pgidesim
o- ﬁlﬁ?%%V%nd:s’hf T? 20/ ﬁ%%ﬁé’ﬁﬁ%l@% @Qh&@%?t‘?fwm@h the
ators’for

revi ew of use el ectrochem ca
carmwd(b@ﬂ%zdatmgd obhis bifuecionahgehdritionanb devidsds gtuipped with

Clinica,Acta.. 140 (1
mandshery 1S Gubivalers biniad aeBnber daigstng eapaifiogeps and
coubiiiveds Y ddeatiSy nfdtgh as printing, liquid deposition,
or ink-jet deposition. In one aspect, the |layers are
deposited by printing. Wth other factors bei ng equal,
e of the printing blade may inversely affect
Exéé&ﬁngﬁ%kness of the reagent layers. For exanple, when
the blade is noved at an approxinmately 82 angle to the
base 110, the layer nay have a thickness of
Ge'éﬁj'ﬁl Methadsiy 10 mm Similarly, when a bl ade angle of

PEAER] 1) 6,08 bRih el 80l el inefbe Dbt felia i
srllcprg@\lf GR254n(0cR4 mim era.garrtsur@yrer ﬂaslh @hﬂﬁﬁat‘dg@ébﬂyf)\/rlbé misrck

ther factors, such t he viscosity

Kie g2 306 s, AAST MK rmwmpayewryaralmh“@.weﬁ@o
MHW%Eness 0 t@é@geﬁgﬁlﬁé%biﬁhﬁcﬁySPBB%ﬂOOThe

spemtnorkreteg atlreonrtedpetdtural Goupling constarnte (d) alief fepsirted in Hertz,

bar r i layer (DBL), that is integr reag
and EHeE31 S i BPAHE N e RAT A HPAD) FUBIVE G s (7.26 for
"H SRPTTLefbr T GuedD EBW s fok hﬁ aﬂ@'ﬁﬂyfo?esé 95 'ﬁ@rl‘?a? r&ference.
conbi nati on r eagent/ he conductor,
Sizejexalusien mmatqgnapme(&lﬁﬁ)jwasmmeﬂ oatsatarodrrstemmrature ona

Wats B Ehrofferhdfar ATt I & it lesn g 16 iteTebligefrab Gagter and
six Wé&mymgd%&olﬂﬁinsr(ﬁ% @R-@MM%%@P@AW—@@%@%&%Q THF as
esi ding on the DBL 290, the reagent |ayer 2

e'U%éfI% rig: ArrpL/mrm i AﬁN@rer'@HéOsi;ﬁer@ntlgt reif@clcmetemamd a 996

oo AR et RO L R R o
polyme]smreremaﬂdwaﬂeddelhit@e 16 0688 pdﬁhﬁylrb?ie ﬂagda@l%s Non-aqueous
vol ume wher e

.an i nter
Copﬁ%félg OE%@? fory weka paEOrMPE Ippaisd dubesusing)a

S
m'@?ﬁ?’ﬁﬁ'ﬁf‘%‘”ﬂéﬁ%&ﬁ‘*%@ TERBHISR) e f HHiemolBlated
diffegemtia iscarning, catarimet (MBS measmemem@srtemepleaﬂormed with a

| ud t | t
TA BREWREER DY A8ERGRIS 1B 4 deiaes per ot ige thermal
graviefriRGhalsié RfcadRirdingatolverd destewith ePBA IHét?LYr‘n@ﬁ% BiRes TGA

i nternal porous space to contain and i solate a portlon
295@fundes mté@gﬁn BUIge, apddhe sampdaie wes Jangegreecs oegg]mween

MALDICTOR HEEN sh@fime(y Wi Barfbihel AEb s S8ptit B ateihs

VoyagerDE meassspatraméter operdting iapinbaeaidden ugfng&:ﬂthranol in
excitation may function as an integral DBL.
average initial thickness of a conbination DBL/ reagent
| ayer is preferably less than 30 or 23 microneters
(mm and nore preferably less than 16 nm At present,
an especially preferred average initial thicknesses of
a conbi nation DBL/reagent layer is from1l to 30 mm or
from3 to 12 nm The desired aver age |n|t| al th| ckness

o " o -~ /7 a o o o
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be detected by a nmeasuring device. [00105] The current

resulting fromthe excitation 340 may be recorded
waleworogeodhe excitation 340 as a function of tiPEI/U82006/028017

350. In 360, the sanple undergoes rel axation.

Preferably, the current is ot recorded during the

rel axation 360. [00106] In 370, the excitation 340,

corﬁl.*é]ﬁeég e %Weaslﬁ a?wa@%@qt%%%ﬁ?h%ﬁ 1(])? (g%%l EH %athr ee
Tetcbneﬁrmczoee 60,t7967-22 28 ars s @00 Apte | RS 8t ane@ioeag]@ atd'€hem.
recorded current and tine val ues nay be anal yze ?
200 'ér il r820hWep? Syainesizesotesssihed reworsly. of the
anal yte 322 in the sanple 312 in 380. [00107]
Anmperonetric sensor systens apply a potenti al
Nomenbtaigee to the sensor strip to excite the nmeasurable
p ies while the current éarrpera i's nmonitored.

Wraﬁaf'amtsétss Prder @f%ﬂfucgy'ﬁséiﬁscf@?d Wi shapter is
s “E’Eﬁtf’ﬁf@ O HLEr e, e s fe e The derdal fupgtional
grofipreithes i éor h)tdrcxyit AasfdJr accetomdeeBtl fon bbnmdtdwé$ Acthfor
es,us in the ectrochem cal naI S
acefyirie; AL MBS B Ambah o b PG eiRn Ayl sok Tdieaios the
genBttionphemBEEbit tﬁb'détfdrﬁfﬁ(frdrﬁé\%ﬁ@ éﬁH‘F o‘efscﬁﬁt% the functional
duration. [00108] The analysis 300 may increase
grouR atithecipcalienin; efherAsebier acetyienerealAz for deider i nat i on

R TP BB S AP R laisn ! distRes he
externalefunotlorwﬂ gPolBLC mastang esred Digthy IBminGetsihai Biann stands

C|e resent in the cap-gap of the strip. FIGs
forg ’H&M%'?O%d%r ki ng el ectrode 400 having a surface

conductor 430 and a distinct DBL 405 during the
application of a long read pul se and a short

ex éistermployed Weesindh&\Bersa figd redrinse & ppfere tb polyiriees \hevingreg
e DBL 405. Anal yt

| 400,, RB 420
reg i EianENE SRS pE BT ARt PRAFTRE RS ABASOTS ftom
whidHPeR infieBRAnekbE eAMndte. tWl@%rﬁﬂ?@e%?rémgﬁ‘a%ffrérﬂ%e

external neasurable species 410 diffuses’into
innegibsanchas PBLsa 6Bth.oDisitakfromitbe care atathertebihina peariahes, i.e.,

G__4A, .wh
brarithigs ot itnen (8 A4 s heserinang (Bp R Renak e as
that4@tiorbof thet dendeiieidpblyard attachRedad tHE @Bt @bé@cr&%rﬁsmch
410 and 415 are excited at the surface conductor
no fygh %’ﬁaﬁ Bes pRasetrat hepesivhes Ctmmtﬁg)fttm@cpuﬁ@oneefdermmal
I
chaflf 5 1 por e ABRR. oL ety hd e

branodaes@mdamdlmgf withghe taheirDBhdetOBsta; ihheresit cbas€quence of their
fus t ernal neasurabl e

t 4 ft
frac) BENLES dariie s iy e nwatiar of 301 clanehgr s atdseir chain
end@ultﬁés?thé“&lﬁélﬁlé‘h%% thAEinRGaBL W ltﬁe @ﬁvn?&fmer‘?t 5f|tﬁe dendrimer and

anal ysi s. Because a substantial portio
lmpmmpmeﬁlego@‘dhesi@wmum@d He telnmsé‘uhélacmnd’i emdiufurestional

s.from outside the 420, ,a | on
arouSBrgShHEE 3y o ATUBHE o TEeb 1. Meng shaim i, erphasizes
the pigysic tocitiohlodid sectichibfitRe Aedidrifari &% ﬂ%”@rﬁto"fuﬁctlonal group”
effect to a short read pulse applied to a strip

emphagken dha phrticalopetiesasimreiesdy ther piginamd” epre hnstional

[ [ §.8 dto

groupy Fndpd Bt BRotliEl indel Hrhp i Bt 4ok FoBRE od

i nt ernal neasurable speci es 415 whil e substantially

excl uding fromexcitation the nmeasurabl e species 410

external to the DBL 405. During the short excitation,

t he neasurabl e species 410 either remains external to

the DBL 405 or does not substantially diffuse through

the DBL to reach the surface conductor430. In this

manner, the short excitation nay provide a substanti al

reductlon |n the |anuence of the henatocrlt effect on

~NrNaAaA A A e
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during a 180 second or less tinme period. Mire

preferably, at least 4, 6, 8, 10, 14, 18, or 22 duty
weyohesoar e applied during an i ndependently sePerUSI06/028017

120, 90, 60, 30, 15, 10, or 5 second tine period. In

one aspect, the duty cyclegare applied during a 5 to

60 second tine period. In anot her aspect, from3 to 18

or from3 to 10 duty cl es y be applied within 30
seconds or less. In an spect from4 to 8 duty
cycl es may be applle th 6 seconds. [00117]
The potential applied ddr the §k0|tat|on 340

portion of the duty cycle |s preferably applied at a
substantially constant voltade and polarity throughout

its duration. This directly contrasts to conventiona
Generad Ryacedurefar thet Bendutic GenerationGrewtivThreugh Anhydride

Colpiy Heltion, TR) G 1EASR A Ne aspect . the duration
of F?rbpagg?wlato@hbp(ﬂ 0349 ﬂ$8®ﬁm625énd4DMAF5(f§26@nQ6 7 BiRbl) were

prefera | ess second

dlS%m‘tﬁd@rpww& {41.819e 5&@ rRodrin 6 28 henLesesindzhationn Sask i fellowed

e 2 seconds, or
by l?'r omc@hcgﬁoit ’gO(in'é_ gg@%ﬁdjg%ﬂrh&d%% Zr ably, the
Isoptupwideme Etgohilbene%okymo;ﬂnnﬁ%ld sbléms%m 49, §33 mrrhol) was
ter .t excitation in t he
ad AR G SPIEIOT G SRS SL S FEPEratHIE QUpMIERG and
I (!
mofRiISa it} PCONMR Nt the eactefl Bachod cBiHaH Reténiiied by the
presebmeeafcthtea&xceas anbyiirides abst%ppm)l yhe ceaction Wgs aUenched with
t_one referably, or

5 miy & eBLiPet ioahl i e ool i diffioR Wil S cn.co,
andcmérmtuﬁt WhE WashRH Wit £0%00T REHSPEN3R2GC HILY, &d 9DHEHf

net hod known to those of ordinary Skl|| inthe art to

Na 61134808 r@l@b@tdahtm%m QD gy oTleeiPrgaic phase was driggewitly
t I
Mo e S BinctRlia ) 3 cittlc BROAL/EE Bl oy %t
chmsrabwgiapkwt oR&filicas ehting eviit héxaned(108, mR) add graduallyrin€reasing
% |gagurat on. | n _anot her %wgect the rel axation
the @9 it o EERRE hexaae $10:800A0Q i) fallower b EtOAGHGHaRe (15:85)
tion. Mre
pr e?e?égbg Cg)k;r Sér"@f Z%?%Qf@@% from0.2 to 1.5
seconds in duratlon and provided by an open circuit.
[00120] During the relaxation 360, the ionizing agent
may react with the analéte 0 generate additiona
nmeasur abl e speci es wi tH he effects of an electric
potential. Thus, for Y or system i ncl udi ng
gl ucose oxi dase and a Pe ri yanide medi at or as
di ti onal er reduced nedi r
GelG2f BpFotstlion hESGranrd SPEERLABAIAF GHoGP Wike Holex

50wax2-bgopégﬁl,uqﬁd))wg(ghgmcétnt erference froman electric
pot ent i al urlngv he rel axation 360. [00121] Many

corbeg DQWVEX 50 wr@mwr@ orided asiolutsprnted (10.0

47 Xt B8 oD rAD ot Ry 35l BubEoraim Bk ol more

wasastnﬁécﬁaut@itctdw th'eSdeW@téhtlbﬁ WAsKOPOWES With PO NIVIR until
negative potential or froma positive or a negative

compielerdisappaarance oF peplks Bnigualfor tieaadatenide growe wastachieved,

o SR BaFCE AP 411 P he S BT g e e
wasl dthoepddtdrlhae driskliutiiep digh Waicmlmt@bﬁ@t(l-@m'qal\cet as a

reaction to continue throughout the read pulse. Thus,
the reaction that produces neasurabl e species
responsive to the anal yte concentrati on and the

di ffusi on of the neasurable species to the working

el ectrode are both affected by current during the zero
potential portion of a conventional read pul se.

[00122] Cbnventlonal nethods that contlnuously apply

I - o, r o o o
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sequence (a) was:9 x (0.5 sec on + 1.0 sec off) + 0.5

sec = 14 sec, RI = 5/14 = 0.357. Pul se sequence (b)
woa®7/0%2081 (1.0 sec on + 0.375 sec off) + 1.0 SPCT/ES2006/028017

13. 375 sec, RI = 10/13.375 = 0.748 Table 111 [00128]

The intercept-to-slope ragH S provide an indication of

t he anount of background signal attributable to the

ratio values indicating a

col ‘%%?%fﬁ%ﬂﬁﬁzgquﬁhe/)the recorded signal attributable

to medi at or background. Thus, while the pul se

frequency (nunber of excitations / total assay tinme in

Geneiad Faesedura iefhechzideiylking Quploadditiambplalyaed Byout
RI ded b I
Culprh B8 (el NS e L N Py ded by pul se

baCTtgatﬂﬂ)rwiLSTlgﬁabluhbn deAhb}[ﬁZ]ﬂCettme (EJDDInge 3 mmol) and
excitations of the pul se sequence

(HQ'DQ'EEQZI'BIB’ 3R (488 i9aP-FLmeeol) Wef%ﬁdd?@' %Ndiusaafqnyﬂetbvlaﬁéne
:ﬁ] ’fﬁ%g‘g@b ta{qﬁcxmﬁﬁ%{é}%gfor rgpgl cy :'I} '@ﬁr%ﬁg@%lxture
was ﬂtwmitcmemmvstmgat Rbomatemgeraturaforl ka1 L(D-I\@S lntfﬁcStedOthé

corpiglh, GrEufustionof B FHidi DresqheTy whbeVAPAband the Ciude
proBE&f\ﬁéé Egﬂfléc@B}%8]unﬁ?$€ﬁfdrhﬁt@gﬁa§ﬂ@o(ﬂ93@ @‘lth?ethillﬁcél%@e and

t he current passi ng t hrou ors of
gradealyoincestasing tkmélpcﬂantydadheﬂhh: FQAC(20:80) tohgive BL% @s a colorless

recorded as a function of tine. FIG
SOI@ gﬁi%%ggaﬁy(gglﬁ)put currents plotted as a function of
time for the pulse sequence represented in FIG 5B for

40% hematocrit WB sanpl es cont ai ni ng 50, 100, 200,
Genewl Pxagedore foy the /gxldeb%lgyneri‘sxtcdaa ditian Catalyzed byal

CuSOIAEER AN BhdiR AR PP AHERRAY. "ot “onei ¢ ati on
I s Tohlzonad ByF#,0r @2k $dluﬁé]€oﬁ(ﬁ(ﬁ)%i[GZPA@éﬂ Be, (BQ)@@OI]O 3

hi FIG 6A, when * he output curren are plotted as a

mralirand GHOhFG2], 3. §a(ék$3ee<.09 gannmal) veereladdedrsagdium ascorbate

(3034 o 55 Pl ot o Bl S i MhonB 15 o T (Phctipg mixture
wasliHen SiioweRptd stilfoe2 phetrdmbieRtRpPeRsiatire EXRE ts@weﬂfsSweféﬂ

rel axations that inhibit the systemfromreaching
evappgtag anddhe ahvde pEadiet a\(ﬂermrrtﬂeddwagol@mﬁmhrpmtography eluting

witf S BRSPS SRR InchZacifigitd Btailf ol b0 RudGRE O o
gnv@tcegw -359 atex colodésybylidietdali 9B3cy(IRM)s, transient
(rapidly decaying) current values are obt ai ned from

the gated anperonetric pul se sequences because the

Gefio i PrOEPAUNE fir AL BTefE MolfingRESH T the FRRRSTY Vi the
AcétyreneAnhydiite CSqiwpllneg Reactiopp (Ar)-[G2]-[G- mdﬂmg
el ectrode hy djffusion. é%%?\éilﬂgfl (G, 6B sho ws

cont B@& 2Q s pl*‘laCbISQi“tE’?r” 2EUAddPig 5?9(9 9:ihd?
mnfg)li‘)r ﬁﬂ&ln%a(IBUﬁ) 5% ﬁ(‘ﬁ FrﬁﬁaII) %Und BRAS & ugﬂ#’ 3587 hitASI) the

current rom eac
anhgxdde aff penb—4aﬁ1rmmacnd (#1738, g,628. 6ﬁtmobcwasaadd¢ﬂ offhid solutign was

stingci A28 pupniioB) P Frotred iy o BR yp M58 Rrastion reached

con‘T&B‘!éﬂ&e (Fdtb i@y t%e%%%éﬁég bﬁﬂhb)@)&:@%faﬂﬂ?dncﬂ@alé?]ppm) The
he transient current profiles obtained ffom gated

excefpanbydide wapgusached wdiic 5l & watereuntiari wmroua stioing,

- okl BR bR Fin 208 b EATERE: Bhodnd shly kR v PR w10

using a single read pulse. While currents recorded
froma single read pul se derive froma single

rel axation/diffusion, each tinme point in the contour
profile of the transient currents originates from an
excitation after an i ndependent rel axation/diffusion
process. FurthernDre as the Iength of an ex0|tat|on

o I -



nms. The bi osensor generates a polling output signal in

response to the polling input signal. The bi osensor
wore@sLmsl t he pol I i ng out put signal. The bi 0sePEDUSI0A§028017

have a potentiostat that provides the polling output

signal to the input of an ﬂalog conparator. [00138]

When the polling output STS is equal to or greater

% 0808 '8 " 650 biks dPEITINENN pAP bR phase
was 86d (¥ gblu, P yiltered) @shcéntareanstd puitieddoy liguid dolurashol d
val ve naﬁwbe about 250 nA. The conpar at or

chrematqgsap @n@dtcetﬂeiselghag with heﬁenscﬁnd w@dvnﬁtégt%%ﬁmg the

: I t
polify 15 E1 O RBD 20)do BERACE BIO'2IIEERARY: R g colorless
5 oH.N@ﬂﬁaﬁiWkg(Qﬂ@&)trlgger the launch of the assay | nput

signal. [00139] During the assay input signal, the

bi osensor applies a duty cycle with a first pul se

havi ng a potential of about 400 nV for about 1 sec to

t he worki ng and coug¥eﬁ>electrodes. The first pulse is
followed by a 0.5 sgg rel agati on, which may be an

essentially open circt r thg like. The assay out put
signal or current withi'nt flrst pul se is neasured
10 and stored in a nenory device sensor may apply
a second pulse to the rKD counter el ectrodes
at about 200 nV for a sec The assay out put
signal or current wi®hin)tRke second pul se i s neasured
and stored in a ne evi ce.3Zhe bi osensor conti nues

appl yi ng pluses fromthe assay input signal to the

(Aragté;z’i%t«?‘é‘tﬁa%zts“ctazdgse@ (0958 U0k AAEo TBS EdlSus: 406
15 (M ﬁmosensor The assay period nay be about 7 seconds.

e bi osensor may neasure and store assay out put
signal or current w thi/n each pul se. [00140] The

pol I'ing i nput signal i el ectrical signal, such as
current or potential, & haty pul ses or turns on and off
at a set frequency or eryal . The sanple generates a
pol I'i ng out put cgnal riesponse to the polling input
signal. The peér' oitt putQsi gnal is an electrica

20 signal, such as(f Qor fpaobential. The bi osensor
may show t he pol out |gnab on a display and/or

The bi osensor may apply the poll

may store the assay output’ si@ in a nmenory devi ce.
O§IQQ§| to detect
when a sanpl e connects w t\h tOe’ et ectrodesy The

bi osensor may u her s and devices to detect
when a sanple i § avha | e Yor analysis. [00141] The
polling input s | ps da@ty cyclea3dn which a sequence

of polling pulses is se ed by polling rel axations.
25 During a polling pulse/ tke electrical signal is on.
During a polling rela%atién, the electrical signal is
off. On may i nclude P#he' eri ods when an electrica
signal is present. Of ‘may include tinme periods when
an electrical signal is not present. Of may not
include tinme periods when an electrical signal is

(A -FSEILA bR, 3tm$scﬁ§§a%|r&s ahlt¥ sapd ayield: tznge(m%)e MALDI MS Calcd
ef ect ri cal g%eﬁ 2 hSMAtCh bet ween on and off by -
pHjda

30 for Q:gdi Qg 4088 082 dNeikcal circuit,
respectively. The electrical circuit may be opened and
cl osed nmechanically, electrically, or the Iike.
[00142] A polling input signal may have one or nore
polling pulse intervals. A polling pulse interval is
the sumof a polling pulse and a polling rel axation.
Each pol ling pul se has an anplitude and a polling
pul se width. The anplitude indicates the intensity of
the potential, the current, or the |like of the
el ectrical signal. The anplitude may vary or be a
constant durlng the polllng pulse The pol I'i ng pul se

1 L -
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The electrical circuit may be opened and cl osed
mechanically, electrically, or the like. [00148] An

wa@s®ayilionput signal may have one or nore assayP@UIUS®06/028017

intervals. An assay pulse interval is the sumof an
assay pul se and an assay re*fxatron Each assay pul se
has an anplitude and an assay pul se wi dth. The
anplitude indicates the intensity he potenti al,
the current, or the Iike of the el dcal signal. The
anplitude may vary or be a EQZsDant during the assay

pul se. The assay pul se w dt ne duration of

an assay pul se. The a say pu Pn an assay

i nput signal may vary e ess aKPy t he same. Each
assay relaxation has asya at on wi dth, which
is the tinme duration o say re on. The assay

rel axation widths in an assay np@t siggnal may vary or
be essentially the 00149 he assay i nput
signal may have an say Q\a;i%@ss t han
about 5 sec and an “as9ay | se interv f le®s than

about 15 sec. The assay i nput signal nay(ha elan_assay
pul se width of less than out 3, 2, 1.5, oA\l Qecaad

an assay pul se interva Iess t han bo 13 7, 4, 'H
3, 2.5, or 1.5 seciyf puly’si Qave an
assay pulse width ange o abou O 1 Se

t hrough about 3 sec and @u{ s¥ interval in the
range of about 0.2 seQ)th h abo oec. The assay
i nput signal may hav SS uyse W dth in the

range of about 0.1 se rough outoz sec and an
assay pul se interval |n the ut 0.2 sec
t hrough about 4 sec. The assay |np signal may have
an assay pulse width in the ﬁa@ge bout 0.1 sec

t hrough about 1.5 sec and an assay3 Pse interval in
the range of about 0.2 sec through”about 3.5 sec. The

AmdsS J ta g PHE S pdth i
(AR, 3%, Bl e odo VRl BT B2tk ey ms
Calgeh fersS ayH g0 ge2118.88 viddunch 2149 (IMN@*E) Pf=gbout 0.6 sec
t hrough about 3.7 sec. The assay |nput signal may have
an assay pulse width in therange of about 0.5 sec
t hrough about 1.5 sec and an assay pulse interval in
t he range of about 0.75.sec through about 2.0 sec. The
assay input signalorry jnlave an assay pul se width of
about 1 sec and an as glbsetatervab of about 1.5
sec. The assay i nggt/signal nmay have ot her pul se
wi dt hs and pul se interval s.3p00150] The bi osensor
applies the assay input signal to the sanple during an
assay period. The assay period may have the same or a

[ r he er The assa
(OHIIS 2450 id8qaly T i "Bl ke do Beiebdo, LS Bo
(MHapout 180, 120, 90, 60, 30, 15, 10, or 5 sec. The

assay period may be in the range of about 1 sec

t hrough about 100 sec. The assay period may be in the
range of about 1 sec through about 25 sec. The assay
period may be in the range of about 1 sec through
about 10 sec. The assay period may be in the range of
about 2 sec through about 3 sec. The assay period may
be about 2.5 sec. The assay period nay have | ess than
about 50, 25, 20, 15, 10, 8, 6, or 4 assay pul se
intervals. The assay period may have assay pul se
intervals in the range of about 2 through about 50.
The assay period may have assay pulse intervals in the
range of about 2 through about 25. The assay peri od
may have assay pulse intervals in the range of about 2
t hrough about 15. The assay period may have about 10
assay pulse intervals. Qther assay periods may be
used. [00151] FiGs. 7A and 7B are graphs illustrating
t he |nprovenent in nmeasur ement accuracy when a DBL is
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calibration |lines are independent of the other and nmay
be used in at |least two ways. [00158] First, the
worioriopdoel set s of cal i bration constants may bePUBFES200€028017
determ ne the nunber of duty cycles that should be
appl i ed during the pul se §ﬁguence to obtain the
desired accuracy, precision) and assay tine. For
exanple, if the gynrent val ues obtained fromthe
firstthree exch@ati ns_indi cate a high glucose
concentrati on, >150 or 200 ng/dL, the sensor
system may term nate the al ysis at about 5.5
seconds, thus considerab EFDLLEQLEQ\%DﬁatiHE
required for the apal ysi uch™a shorténing may be
possi bl e because A ci sion at high glucose
5 concentrati onsHQs t ally I®&s than at | ower gl ucose
concentrations. ersely, if the current val ues
obtained fromthe Tirst three excitations indicate a
| ow gl ucose concentration, such as <150 or 100 ny/dL,
t he sensor system may extend the analysis to greater
(OH) rEG-21-A% 3cby laglatpdbas ehitersolid 8Y imid: 115.8 @o@2ds), ESI MS: 493
(N”ﬁgcrease the accuracy and/or precision of the
afial ysis. [00159] Second, the nultiple sets of
10 calibration constants nmay be used to increase the
accuracy and/ or precision of the analysis by
aver agi ng. For exaw&le, if the target glucose
neasurement time,hs .5 seconds, the currents at 8.5,
10, and 11.5 seconds can be utilized to calculate the
gl ucose concentrati Qsing the sl opes and intercepts
fromthe coHPespadding calibration lines; therefore, G
5 =(i8.5 - Int)g- E{SI pe8.5, G10 (i10 -
15 I ntio)/Sl of€e;\an / = (ip.5 - Intp.5)/ Sl ope p.5.
Theoretically, these thr gl¥cose val ues shoul d be
equi valent, differing only ﬁ%ngggLM;%Lg%h%ns. Thus,
the gl ucose values G 5, g 0/ \a 5 y Ye "aver aged
and the final_g}uco vadue of (Gs.5 + GO0 + (3.5)/3
may be cal@dla OAveX agp ng the val ues fromthe
calibration |ime§ may~provide a reduction in noise at
the rate ofH@/Lléa. [D0160] An unexpected benefit of
20 gated anperonetri I sequences i ncl udi ng
relatively shortq@xcixations and relatively |ong
rel axations, such adOthat depicted in FIG 5E, is the
ability to sinplify calibration. Wile the nultiple
sets of calibration constants that nay be obtai ned

(O R A%, S 7o el RO She 284 BE, B MTEEZ AR

sequence such as depicted in FIG 5E may provide
simlar accuracy to that obtained using multiple sets
of calibration constants froma single set of
calibration constants. Wile not intending to be bound
by any particular theory, this result may be
attributable to the relatively long relaxation tines
in conparison to the short relaxations. The |ong
rel axation tinmes may provide a state where the average
rate of measurabl e species conversion during the
excitation is balanced by the rate of neasurable
30 species diffusion into the DBL. In this manner, the
mul tiple sets of calibration constants may col | apse
into a single set and the conversion of the recorded
data into an anal yte concentration may be sinplified
by carrying out the averagi ng process on the recorded
current data before determ ning the anal yte
concentration. [00161] The conbi nati on of the
transient current profile of each excitation and the
resulting contour profiles also may be used to
determne if the sensor strip has been underfilled
with sanple, thus allowing the user to add additiona
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respectively. Wiile this tenperature is an
approxi mati on of the sanple tenperature, typically,

wo b@7dewdce or strip is at a different tenperapdr/ES100&mso1?

the sanmple. The tenperature difference between the
device or strip and the sagpl.e may introduce bias into
the analysis. [00169] By determ ning a decay rate,
such as with a K cons togs previously discussed, the
tenperature of thgy may be determined. FIG 10
depicts K constants pl ed as a function of
tenperature th8P rI'§I>d§;'fﬂwed fromthe fifth
excitation ,gf a pul se sequence for glucose
concentration and 400 ng/dL. The plots
est abl i shiQh e increased in absolute

erature. While not w shing
ar theory, this phenonenon

to be b [ [
may be attri i
the dif nlirate of the/varioug constituents present

eratures sl ow ng down
in the cap- gaB hi this mannef; t enperature %L a
sanpl e may be determined in res nés te a décay Pate

obt ai negy§rorPa tranS|ent cyPr profile. [00170]
Because sa & er atar be determ ned fromthe

transie g) rent i'les; the sane,gurrent val ues
e

used to term n@-1h® prégence and/ or concentrati on of
t he anal be use gletermne the tenperature
of the s l e, s he\t enperature of the sanple may

be determ duri hegnul tiple duty cycles of the
pul se sequence W Ie heni ng the duration of the
el ect r ocheni cal® analysi yond that required for
concentration detieom mati on. [00171] In one aspect,
the tenperature of th®©laopl e may be determ ned by
solving for K by the followi ng equation: In z , -InL K
=- 0.125 0.375 I n(0.125)-1n(0.375) where zo. 125 and
0.375 are the currents at 0.125 and 0. 375 seconds from
the excitation nost sensitive to tenperature change,
such as the excitation generating the nost sensitive

(Wi 15125, S dSviatas] 85 te T g ik (RO B AL ARTES Calcd

r ég p*é?t:hf Véh?S%é%x&ﬁdo %g? (g';]\%t ge@EKﬁioﬁgsznt S

verses tenperature, as depicted in FIG 10, the
tenperature of the sanple nay be determ ned bﬁvjhe

correlation function of the plot. The correl@
functi on maycbe a polynom al fit of the GQ%gEJDThe
t enper at uHe_dg¢t ey m ned fromthis pl Ot%o di fferent
fromthe ternpe @tume of the deviceag y nore

accurately refl 8 Qﬂggjzf Oos | e.
[00172] An advap e of det'erm nvhg the t ergture of
t he sanpl posed to the device, is th azbe

| engt h of Ea al ysiAs)rity2lie- 231@"@3123&% to alTdw
sufficient ﬁ for the rehydration of a DBL to reach
equi librium thus increasing the accuracy of the

anal ysis. For exanple, if the tenperature of the

(Alﬁ@{@lﬂ [G‘-EP((DHM@G glusolated dewhite SelideVvieth @293 § (86%). ESI MS:

east 5 or 10 C bel ow anbi ent tenperature, the pul se

30 97E8be ce may be |engthened, such as with additional

duty cycles. [00173] FIG 11 is a schematic
representation of a neasuring device 1100 i ncl udi ng
contacts 1120 in electrical comunication with

el ectrical circuitry 1110 and a display 1130. In one
aspect, the neasuring device 1100 is portable and is
adapted to be handheld and to receive a sensor strip,
such as the strip 100 fromFIG I|A |In another aspect,
t he neasuring device 1100 is a handhel d measuri ng

devi ce adapted to receive a sensor strip and inpl enment
gat ed anperonetrlc pul se sequences. [00174] The

I A A NN o I T I T I |



Wait for polling periodic tinmer to expire Enable ASIC
charge punp Enable ASIC threshold detector (itrigger)
weEe@bloe2opol | i ng potential (vpoii) Sel ect sensoPCTHS2MED28017
whi ch applies potential to sensor Wait for settling
time tpoli [00184] Step 5 gg i f the sensor current
exceeds the threshold [00185] Step 6 Delay and_test
sensor current again [00186] Step 7 Upon det®cy. on of
Sanpl e égptm)catl on start counting tine | ayn ul se

sequenc 187] Step 8: Pulse 1 - Measure

currents | @d i 18 Pulse 1 starts at t"ﬁe? 34(
pul §© ur&ion to dp | Set Pulse 1 se Bt epti@l
to @%‘%{@ensor channel to appl ential to
sensor At tifeW Q1 5 nmeasure i gnal , save
value as ADs 1 %OW& asure %ﬂ?\r si gnal ,
save vaI ue s Absids [00188] St eN 9 : Del ) 0
Re+&3 Fxexgl ectronics Delay 1 starts é
AD2 re di sconnect sen an ends at
begHfhi n8 TO Pul se 2 @éh[gb‘ﬁ' ﬁfgbt FQ) Vst% ze At
time tc ij—SePect referenédoresistor channelo

neasur eM®i ggal , save value as ADR 1 At tine/tc2,
sel ect offset channel then neasure signal, save val ue
as ADo i Note: sensor currents starting at Pulse 1 are
calculated fromthe A DR 1 and ADo i neasurenents
[00189] Step 10: Pulse 2 - Measure sensor currents i2

iy PSS A S o TR, P 3. Lo

MSSEal@thoﬁegl,ﬁqstgtbg,ﬂﬂeB3m fpphat: p@BfE(MHa)I to sensor At
t2 1, neasure sensor signal; save value as ADs 2

I At time t2 8, neasure sensor signal, save value as
ADs 2 [00190 Step 11: Delay 2 - Delay 2 starts at end

O‘ADs e Y, di sconnect sensor channeloDel ay 2

ends n 5ng of Pul se 3 Sel ect offset to

di sconn s nsor [00191] Step 12: Pul se re
sentor r gureents: i3 1 and i3 8 Pulse 3 sta so tlﬁe7L
t Pul Q duration to dp3 Set Pul se ensByX\/o
pete ti% 3 Sel ect sensor channel to @gppby-O o
got @ t or At tinme t3 , neasurg r@ﬂzgo ><
Pgnal , save e o

s ADs 3lI =N i meot 3> sur
sensor SI gnaI saye vatye~as-H Of92] Step 13:

I wet Del ay 3 starts a of ADs O3
g %co rﬂact sensor channel Del ay O%X
egi n| : % ul se 4,5¢e enbual 249 Vsta@d d

tlH(Dre ect tﬁe?mbsﬁgégghaﬁne sure
alue as ADT 1 At tlne twet

sel
offse ot hen neasure signal, save %s
ADwet [Q Step 14: Pul se 4 - I\/teasure

currents: IHDHI4 4 and i4 8 Pulse 4 start
tp4 Set Pulse 4 duration to dp4 Set Pul se 4><sensor

potential to vp4 Sel ect sensor channel to E
(Arﬁg{@nt]r-[ﬁ-ﬂ -OHppsd1Alsotated as\whitereelisl Yéelden2gr(91%). MALDI

I V, e 4, nmeasure
s ARF fox PR e dutadn e Mipa f: 1 Tacs.
measure sensor signal, save value as ADs 48[ 00194]
Step 15: Delay 4 - Delay 4 starts at end of ADs 4 8
readi ng, disconnect sensor channel Delay 4 ends at
begi nni ng of Pulse 5 Select offset channel to
di sconnect sensor [00195] Step 16: Pulse 5 - Measure
sensor currents: i 5;1 , i 4, and 15 Pulse 5 starts at
time tp5 Set Pulse 5 duration to dp Set Pul se 5 sensor
potential to vp 5 Select sensor channel to apply
potential to sensor At tinme t , neasure sensor signal,
save value as ADssi At tinme t 5>4 neasure sensor
signal, save value as ADs 54 At tinet 5 8, neasure
sensor signal, save value a s ADsss Disable ASIC
analog functlons [00196] Step 17 Look up slope and

.. D 1 N o



[00198] Step 19: Calcul ate glucose concentration at
25C [00199] Step 20: Convert to target reference

w@ pioasnmovs. VB reference) [00200] Step 21: CheCRUS2006/028017
underfill [00201] Step 22: Check for "Abnornma
Behavi or™ [00202] Step 23: |f | ow glucose, check again
for "Abnormal Behavior” [00?@3] Step 25: Check for
extrene glucose | evels [00204] Step 26: Display result
[ 00205] TThhee aal l ggoi rithm may have ot her
subroutines including those to check for erpgrs such
as sanple tenperature and underfill conditiamﬁz The
constants thap may b e used in the aIgor® ma@re given

in Tabl e |HO b low. Qther constants used.
rlners
Vv

[ 00206] Met ho Naklng Anphlp
5 Descri ption Tech he |n n Oon relates to

dendri ners an rret hod for |ng d|@
dendri ner syg opartlcularly, the inventi op/Lg) ates

to the use ofjot! i ck (BARAGCSEMG-A-GPHedddg di - bl ock

dendrinmers. Background : Mol ecul ar anphi phil es have

nmyri ad applioation potentials suoh as nanooarriers
oester

(Bzﬂlst)G 21- %l-(QHba3 18. '@lateéltaSaWhlte Aﬁb@vv 'e@hénz 9 (9111%) 'MALDI

9) t I a e

10 Mol Ed R G o L 45, K (O MIT 29008 TR, ,

Chem, Int. Ed. 2002, 41, 1706; Zhao, D., et al.

Sci ence 1998, 279, 548; Cha, J. N, et al., Nature

(London) 2000, 403, 289; Sinon, P. F. W, eﬁhal

Chem Mater. 2001, 12, 3464, Bagshaw S. A(y%?t al |

Sci ence 199@0 269, 1242; and Hartgeri nk, ; Do et

al ., Sciem 001, 294, 1684) or as cat al®: Ph
15 (Piotti, MYéo et al., J. Chem Soc. b%fi$

9471 HOKecht ,oS., et al . J. Am Chem

6959; \;?iaoer kker, M J., et al. egg%tﬁ

Ed. 5802 41; SQX)The unlque/gfop possessed by

t hese nDIecuIes

ommannem z@ ; rdy mtthlrammf%%bw%fm

driviyp /a%éeﬁbly and organlzatlon into

tridine For exa tr

anphi BRI | % ﬁol yné'la’z'h’c@ Frledl &ﬁ'ﬁel%ﬁed (gyg be and
20 cowor ker s\the encapsul ating tool of quan® dots

(QD) for ImH®i vo cancer imaging. (Gao, X,
Nat. Biotechnol. 2004, 22, 198) This polyner con3|sts
of a pol ybutyl acryl ate segnent (hydrophobic), a

(BRGS0 e R et B RIS el 12 @5%). MALDI

MO H&PRRIE. ¢ m¥W@th¢5@z %uﬁHaQWGK Feylgh a

spontaneous d8l P aSsenbl 'y process, e pol yner can

25 di sperse and encapsulate single tri-/7-octyl phosphi ne
oxi de (TOPO) -capped QD, offering protection over a
broad pH range and salt conditions. Besides |inear
pol yners, dendriners with well-defined structures and
nonodi spersity are attractive candidates for the
construction of anphiphiles and sel f-assenbling
materi als. Most anphiphilic dendrinmers to date possess
core-shell architectures with a conbination of

30 hydr ophobi ¢ coils and hydrophilic poly(am doam ne)
(PAMAM) or poly(propyleneimne) (PPl) in the branch.
(Gtsov, I., et al., Macronol ecul es 1993, 26, 5621
lyer, J., et al., Macronol ecules 1998, 31, 8757; Ilyer,
J., et al., Langmuir 1999, 15, 1299; and Caneron, J.
H, et al., Adv. Mater. 1997, 9, 398) Few reports have
descri bed dendrimers with wedge shaped regions
tailored with hydrophilic and hydrophobic
functionalities at the periphery. (Hawker, C. J., et
al., J. Chem Soc, Perkin Trans. 1 1993, 1287-1297)
Chly through the utlllzatlon of protectlng groups have

T Y "



Anot her aspect of the invention is directed to an
i nproved dendritic block having a bl ock core

wehbaracier i zed by having a term nal acetyl ene. P@NUS1966/028017

aspect of the invention is directed to an inproved
dendritic bl ock haV|ng a géock core characterized by
havi ng an azi de. pect of the invention is
directed to a inpr d di - bl ock dendri mer having a

first dendriti I a second dendritic block, and a
di - bl ock ¢ore q%§iples the first dendritic block
to the s d rigic block. In this enbodi nent, the
di - bl ock G's acterlzed by a[1,2,3]- triazol e
ring th c um eg Qirst dendritic block to the
second {dendr .Brief Description of Draw ngs

5 Fi gure Dl chenme for the syntheti oOH
strat egy tomard d| -EQ% /1%¥U| c _dendrp
Figure 2 illustrates a.s Nt He Synth obfF a
dendritic bl ock y)hydroph‘”"lc (3.8) functlona
groups_ aj he an H) - bl ock
with h }%okﬁ%\%s.@) at t ﬂjelé‘ﬁ-ﬁ.gpd %I gure 3

es\aP ro

spectrgﬂ#for dendr on

|IIustr
(An)8-[ Gd] - .4). The resulting dendritic

10 fragnent @ve sti blve peaks on the 1H NMR Figure
4 |IIustrates 0 NMR spectrum for dendron

P
(OH) 16-[ G 4] - 03.8) .5 The resulting dendritic
fragments gave distTh{tive peaks on the 1HNVR Figure
5 illustrates a reaction schene for the synthesis of
(An)4-[G3]-[G3]-(OH) 8 (3.10). Figure 6 illustrates

a MALDI sprectrum of dendri nmer
(Ang- [(@41@5-4%F(®ﬂ1)fz,e3 14; laqajedaSé@I%r'QS&b?'L é ég%hé%%
d r +“3C
15 Al BTUS Paldl 7 Smbivel Fee gALha % EPul250 (ARe
post cycl oaddi ti on nDdlflcatlon of anphi philic
dendrinmer (An)16-[G4]-[G1]-(OH) 2, (3.14). Detailed
Description : A divergent approach was enployed in our

dendri per dyothesis. As azides and acetyl enes are
near |y | to a variety of chem cal transfey

thg)lntg?’ on of both functionalities ts{t_ 8cal
el ntoRa® envi saged in the very beglnnlng age ©f the
20 synt hgsi s. wt h of the branches con wed outward
HE&Wwt er atd vedcoupl i ng and activati ofysfeps, furnishing
HCn g @ldh dendritic segments with hydrophilic
hery. In the fina

and hydr opho oup t th r
st ep, copper( jxp% e 0i ned the t wo
her to forn1the desir phil |
gure 1). Asigle and acetyl ene grou {
the focal point by coupling the O
25 ! i de/fo% 1 sopropylidene-2, 2-bi s(met hoxy) propionic
' i 69azi dohexanol and propargyl al coho
resp [ ?Figure 2). After renoving the
acet oniqte- fr. cting group using DONEX 50WK2-200 resin
i n met hanol’, the free hydroxyl groups were reacted
wi th the anhydride using the nethod developed by
Mal koch and Hult. (Ml koc , Macronol ecul es
3. 70 0ol a3yl a8 59jid T’hl@ld aﬁﬁ%g (Qﬂ @ equiv of
pyridine, 0.15 equiv of DVAP, and 1.3 equiv of the
30 anhydride to hydroxyl group gave the optiml results.
After repeating the two-step deprotecting and coupling
sequence, dendritic fragnments with hydrophilic and
hydr ophobi ¢ end groups were obtained in high yield and
purity up to the 4th generation. The resulting
dendritic fragnents gave distinctive peaks on the
1H NVR. The acetylinic proton appeared as a doubl et at
ca. 2.57 ppm the propargylic -CH 2 as a sharp triplet
at ca. 4.72 ppmand -CH 2N3 as a sharp triplet at ca.
4 15 ppn1(F|gure 3 and Flgure 4) VVth both

e o o, o o, r

on |
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nodi fications by introducing different functionalities

at the periphery of individual blocks sequentially. As
wex@mpliodi ed by the postcycl oadditional nodifiPel/Us200€628017

dendrinmer (An)16-[G4]-[G1]-(OH) 2, 3.14, acetylene

groups were first introduced to the right hem sphere

of the de dri coupl in¥Bthe two hydroxyl groups
with pent M y 0|c énhydride (Figures 8A, 8B, and 8C).
Reno aM tonlde protection groups on the |eft
hent ph ndrinmer 3.16.7-Di ethylantnocou M:;

ba was then installed using
rbg t-hand functionalization. Afh
9ng acetylenes at the left

t ifiri mer was react ed Blt Nazi doet hyl -
5 ge 3.20 in THF/ wat e xture (method
A) bo f&tnlsh t bohydrate coatimg. This
bi f uncti onal dend Qrﬁﬁﬁw”\deﬁ\cﬁ o€qui pped with

nan o eoas the tlvaléﬁN bi ndi ngag fem targeying
oumarin as the detecting MD&LINH 0

O al Met hods 1ﬁnalytical TLC wasd N
rf 0 rcial Merck'Plates coated with —
|I
h/o

S 54.40.24 mmthick). Silica for flash

10 C Qp % s Merck Kieselgel 60 (230-400 nesh,
AST H 0400 MHz) and 13C NWVR (100 MHz)
neasur Fe performed on a Bruker AC 400, 500 or

600 spectlonet r room tenperature. Coupling
constants (J) are reported in Hertz, and chem ca
shifts are reported in parts per mllion (d ) relative
to CHCI 3 (7.26 for 1H and 77.2 for 13C) or MeOD (3.31

3. fnrsdixteanak ¥&lic bitr YidE @8191(%%1)6“ MPE DR NS Calcdfare
was carried out at room

excl usi on chromat ogr aphy

15 Gy @tagmrde 1 420 % R/‘H—t’@?y@a t)ograph connected to a
Vﬂters 410 differential refractonmeter and six Waters
Styragel (r) columms (five HR-5 mm and one HWV 20 nm
using THF as eluant (flowrate: 1 nL/mn). A Waters
410 differential refractoneter and a 996 phot odi ode
array detector were enployed. The nol ecul ar wei ghts of
the polyners were calculated relative to |inear
pol ystyrene standards. Non-aqueous copper(l)-catalyzed
cycl oaddition were perforned in seal ed tubes using a
Sm t hCreator mcrowave reactor (Personal Chemistry
Inc.). The nodul ated differential scanning calorinetry
(MDSC) neasurenents were perforned with a TA
Instrunents DSC 2920 and a ranp rate of 4 degrees per
m nute. The thermal gravinetric anal ysis nmeasurenents
were done with a TA Instrunents H -Res TGA 2950, under
nitrogen purge, and the ranp rate was 10 degrees per
m nute. MALDI - TOF nmass spectronetry was perforned on a
Per Septive Bi osystens Voyager DE nmass spectroneter
operating in linear node, using dithrano
i nconmbi nation with silver trifluoroacetate as matri x.
3.17 (Zhu, L., et al., Tetrahedron 2004, 60,
7267-7275) and 3.20 (Arce, E., et al., Bioconjugate
Chem 2003, 14, 817-823) were synthesized as described
previ ously. Nonmencl ature. The nonencl ature used for
dendritic structures described in this chapter is as
follows: (P)n-[G X]-F for dendrons, where P describes
t he external functional group, either OH for hydroxyl,
An for acetonide, Bzl for benzylidene, Acet for
acetyl ene; n indicates the nunber of chain end
functionalities; X indicates the generation nunber of
the dendritic framework and F describes the functiona
group at the focal point; either Acet for acetyl ene,
or Az for azide. (P)n-[GX-[GX]-(P)n for triazole
I'i nked anphi philic dendrinmers, P describes the
ext er nal functlonal ~group, Cm stands for

-— o~ o A A Y r
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15 g DOVNEX 50W X2-200 resin were added to a sol ution

of 6.1 (10.0 g, 47.1 mol) in 300 nL of nethanol in a
wGA®7m012000und bottom flask. The m xture was stPCT/E82086/028017

40 O0C and the deprotection was followed with 13C NWR

until conplete di sappearaaée of peaks unique for the

acet oni de group was achi é (i.e. the quaternary

carbon at .~ 98 ppm). The resin was filtered of f and
What jeclpimed e was concentrated and dried under high

vacuumto give (HO2-[GI ]-Acet as acolorless oil.
Yield: 7.87 g (97 %9. Ceneral Procedure for th
1. Adgriodess\forymekioga disblack dendaaeshayied aoﬁwstd(sp@m bigek and a

sec%nﬁéguf t‘;‘f) blg\c-c‘rlgtsaalgP 59”‘6%5‘5%58!’05& 61%gm%m irst blogk core, said

secddﬂé‘ndr@%] b1dBk h&wﬁg a(éec&)'hdgoloclec&% saidl prcmess canpeiding the

hyl a
stepai(campIing Ot hiet Dlasiarpre Sotiq Aeia Siaek Pace,bY BHaRSA (A Bick
cher\ﬁ%_%wé%gﬁ@: P H} {ﬁ\% cﬁtldld Bleddfidl RIRRY aldifodioEord2 h.

ete consunption of the azide.
The sol vent was evaporat ed and the crude product was

purified by col chro t|n
2 Pepmﬂeaéacsg@l%go a'@érad @%eégﬁ?‘@ gt%%%f'tﬁop)}stao
&rﬂ)' A 19 terakiadabesterwolitil an azide
cop g’éf%fged ?% &%bl%r %ygelgﬁg?@o Procedure fo?gfbhe
to fobani al§l Alfﬂitnazcﬂpcl oaddi tion Catal yzed by CuSO4*5H20 and
Sodi um Ascorbate (nethod A). To a 20 nL THF: H20O (3: 1)
solution of (An)2-[@&]-Acet, 3.2, (5.00 g, 10. 3 mmol)
3. RPEbdddDtebfdihg b dlain6l el the frs8Blotkuore ienledema éerminal
sodi um ascor bate (306 , 1.55 mml%<l and CuSO™4 5H20
acefyiere and e segonsi o;orem wsludesPmPZifer e was t hen
allowed to stir for 12 h at anbient tenperature. The
sol vents were evaporated and the crude product was
4. Rproddsetadeprding toneladinr owheein dpshfirse ldandn@c block includes a first
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Ication of the Periphery Via the
Acetyl ene Anhydr| de Coupling Reacti on,

5. NS el Fole Ryl Bt iaha

nmol )

the anhydri de of pent-4-ynoic acid (4.74 g, 26.6
mol ) was added. The solution was stirred at RT over

ight a i tar ' Jrel oM
6. Ao PR TRt ESokhodnd A pIg o lark @ z8a by Rfing an
azig@xcess anhydride ~167 ppm . The excess anhydri de was
guenched with 2 m of water under vigorous stirring,
followed of dilution with 300 mM of CH2CI 2 and the

7. é\rﬁ)n%‘io‘r&géd"@sg /Sélg Hgg%@ogv\héhng%%@i déﬁdﬁ%l()aan 5@@ond

organi ¢ pha
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B A S AP OB o oo
rmg?ﬁJa@Elee%QhEtﬁ%Cdéﬂﬂma ®ldckdo 2R skeowd dendritic block

-(An)2 as a colorless oil. Yield:
6.04 g (91%9. (An)2-[G 2]-Acet, 3.2. Isolated as white
solid. Yield: 25.6g9 (91 9. ESI M5: 486 (M) .
(An)4-[G 3] -Acet, 3.3. Isolated as white solid. Yield:
2Qg (81% . MALDI Ms Calcd for C50H76(O22: 1028. 48.
Found: 1052 (MNa+) .(An)8-[G 4]-Acet, 3.4. Isolated as
colorless gel. Yield: 25g (92% . MALDI Ms Cal cd for
Cl02H156046: 2 116.99. Found: 2140 (MNa+) . T = 5 0OC.
(OH)2-[G1]-Az, 3.5. Isolated as white solid. Yield
16.5g (83%. ESI Ms: 260 (MH) .(OH)4-[G 2]-Az, 3.6.
| solated as white solid. Yield: 15.0 g (92% . ESI Ms:
493 (I\/I—H) . (G—I)8 [G—S] Az 3.7. Isolated as white
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