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ANTI FOULI NG COVPOUNDS AND USE THERECF FI ELD OF THE

I NVENTI ON The present invention is concerned with
w@embl148351 ecul es that exhibit antifouling and/PET/US2008/065882

antibacterial activity and their use in the control of

nd a m rin

SiE TR Sheadatkd HhRMA R ARG AV B TR TUBE

gr owi AMREEFUDRE OYERA VAR BLESTEYIRERAHY NGE

mari ne anti bacterial and antifouling agents. In
TBOHNDEALZQBLD the International Maritine O ganisation

(I MO adopted the International Convention of the

Contlh§| presfentaventipn Aﬁltarers dmer ﬂgwwﬁeé,n%nd( mnse particularly, to a flow
me epreccasglgl aog)néa\rflwlifta l’lll’LléJ ﬁ a%]netn ovr; Pu%e a%nqhn de 0 ?’%O\;alrﬁble temperature
rafggar i no, 2007). Fol |l ow ng th| s, since 2003 t| n based

pai nts have been w thdrawn by nost of the nmjor paint

conmpani es. Subsequent generations of marine coatings

L of copper and/or booster
MM&EMM| ghly toxic pesticides
devey Bpg”e‘?]efﬂ]g BviE W L @|0r18H§ ROCESmMadN S MR | toV%asure mass
have al'so n shown to build up 1n the environnent

flowi tind deter iimfenmatiors fatemefetiabst ﬂoxamg threughoavcoedyut at tet flow meter.
parts of Eur ope (Bell as 06).. | ndeed,

EX@W?{% il flowupickss gre ge&krsa 1A dvlySarftatend i 10524, U.S. Patent
t I I
4,4%3%2 511&; g{gc gg?g érglgtloCJ"’H%’, ﬁ%rﬁﬂ@ Xet éfgtezges%%ﬁ %)fetggg h%%' ofi@ or more

cofl@ligcéfaitaggtitrornairball conitiedttor VEuJ:h/ Qothdisit cc?rﬁig@l}atlon in a Coriolis
Current commrercial marine coatings can be divided into

masgublow @@@éshas arset plouatiad vimatiaromodes [veigle magrhd ¢fotimphybending,
coat roag: spect bi.oci des whi c. |H

tOTFIé)E}FeP C%%P %%Fé’&t %& ‘E‘Pg?aél s éfé‘fer”;}o 8% 8 § it & Rrgferred mode.
t ox Mat@ﬁélaﬂloWQHﬁo tﬁ:eorrbwrrﬁéteaﬁsnp@ ééﬂrf&fed%ﬁeli’@ ¢t dhe inlet side of
silicon based polyners that are easy to cl ean, however

the Aewbesterofs dinensed tlsrdagh yheab@raimtom edmlwddind esis g flow meter

thrggé]% Q{f’e‘?ﬂt?t %]gsq?&lh% g‘%,ezn‘g'é]ﬁ %1' Ya)i Ire{%{r}gan%des of the vibrating,

r f [
SRR A 8k SRR o B i an
maave flowanpiethin titeetoadtitt.o devel op new | ess

envi ronnental |y pernicious coatings. An appr.oa
r epoY g thsye TeBo eﬂmﬁrthroalﬂh the dlemo imeser, tah@“}bliﬂésf@Fﬁe applied to the

@(ﬁg{ C&?stek %ﬁ‘l) 1Htsue§0& $ &(ﬁﬁt td Dsdi pgte fﬁhq]aentbcal Ili)hase or small

rnraceutlc s as a agen
iniflgnmxeat ke dfséavhiph @Eﬂi@@ @Uﬁré@t@di SAWatélﬂlﬁfbdaginsttb glow through the
met anor phosi s of fouling organisnms. Commercially
ﬂO&V@ﬁt@ébE@ﬂ@lﬂﬁanﬁ%é@tl‘@%%ﬁob pqmttaiongw&lercorad@wﬁp hwﬁt hddfaesent phase.

chem ¢ roperti es and r| ani sm of, act,ion ,i
Fof axatpi: B BRI A fnie t0E o 57 DERCNE' (35 uh htlate at the
ceﬁ?&lfz%@ AriQr ﬁd’btiﬂlcﬁrp %Hll’é&h@%ﬁﬁbtesat tﬁ/éhd)ﬂrt%tt 1&Id9e driver. Pickoff sensors
pharmaceuticals with prom sing bioactivi ty were

onr theo comdljit($ heraduce nuntnsmderl e81gnaib | eprashatativhesfethe motion of the

co&ﬂﬁ (53 gﬁgﬁ'&l{lg g\liqsﬁ)pf 8 gﬁ%nlégrs:ageggrgggslsgg to determine the phase
dlfﬁ’%}éﬁé@&&%iﬁ Er{esrl)lék@;f,ff %Enso?é’ ml“ﬂ@ :phé(s%rd’lff@f bl SEEVRAGAY %\90 or more
of poor sol ubil in sea wate hus ere remal ns

pidkeétkeheors nmpsﬂopertmnal toatht erasafloandteaditinfitetihl thepuapehé Sondult(s).
whi ch are not only sufficiently bioactive but also
del meradreetmrﬁceg%rwa%ter a gpieye @é&j@b&h@p@a@dhwﬂwer #ybflefermines a

nul_at R

S ST et R ior s kLR DT RRARES 0H e piekorr
conpounds referred to herein as antlfoullng am de
conpounds", which conpounds have the foll ow ng genera
formula (1) wherein RL and R2 are i ndependently
selected fromoptionally substituted aryl, optionally
substituted C1 to C12 alkyl and H, and R3 and R4 are
| ndependent ly sel ect ed from hydr oxy, optr onal |y

e X a1l ~a a P~ o 1 L 1
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preferably unsaturated to C o al kyl, preferably
unsaturated C to C8 al kyl and nost preferably
wae@atiggsat ed CL to C6 al kyl . Thus, preferably BECT/US288/065882
one of RL and R2 is C2to C -12 al kenyl, nore
refer C2 to Cio. alkenyl, nore ferably C2
IS I@ﬁa FrvEnAaHOMABIsE 08F K P wel Toeva wements however, a
O,
R unel o B il MM Gl PR b b e other conduit
or eofial Bd¥lechads aretdiecd gtaat aﬁmés@hkyﬂe flbw ®eeh industry. An alternating
enbodi nents, preferably there i.s one double bond in

CUKTRIY. i p@éﬁﬁft to fher dexwﬁﬂ fop yébrabing Ibetth sprdyits aj a desiggdpflow tube

m% edqey nd ﬁ%%uegtgsﬁ Ui? Ia %n%%vng% tﬁﬁ aho Hggg}{lld%( E@é’ B ckgff sensors as a
m@h@wﬁd bm‘P arﬂaﬁgéﬁvﬁ@dt \Iéﬂj@ sfehilang BB-dkivepnRanSemdnt. qq@\eéver while

enbodi nents, two double bonds are present. C5 and
theadkwyteselaﬁe amuelfeet meich mc#uaes A guotao, yfh@ rp@ﬂ@fﬁ e&:hsors can use the
al kenyl| . fera en [ .(-CH .
mos10 d 8 émzt@;'dﬁl)ve ltoAl Fe A éfro tﬁg%f E‘:h¥ g&n %%Ftlé%prmc:lples of
the &h*fe@%@?f&'df&'én@orsuﬁé/ repglyasRws Al e aked al kyl
groups are preferred refe ably at least one of Rl
and Iirthaing aplitanioBs, thk Kyive signel prdesentindédatdedsolirs pdrabe the pickoff
f ound that al kyI C(groups on. t he aI pha. car bon havi ng
sighabwe ORC8 agn@itil dipsorgatlolsarpligd ﬁarttlp IVEF |19 laéwuthe meter to

Viﬂr EI%V 1@1{ s@ﬂ%r%wlﬁﬁﬁt %%fstt%( Int \)/elm QJ Sit 1@'1&1%Wn in the art for the
ESI ra e u a wate
mdﬂ@ga’lédl’cﬂmhdsl tb)bonﬁ‘bekt%f(HhJe}’s@ﬁal he@ﬁrﬂmgrts “dfspBbeﬁhBﬂt”F& “ipsitional”

4 al ki/l nore prefer abIY -butyl. The studies
typecasartret- et epiet werdsy estanelactipaivs @eseatoy and lapphiest drae agnals to the

, d t h .
arifr e il B s it bheRRL! e8! mBR S e Bl Smpitude of the
Voﬁﬁk%d £1%H111| cpftbd Wyt the af8vdrierfl &dT @d gslclesft an g@mmg rd'eﬁ%sed to be

ra Sui b y oné of Rl and R2 is aryl (prefera

prapori@na tartld ampbrelemighe satisgidphdisplaperaent othidse dtdve rtubee and this
C.i to Cl12 al kyl ef er abl to C6 kyl , r.e ) )

reliarbabi e et Prery oLy Ratic: i iy oREinal amplitude is

a RIRAGA! f e IR win g I{e"ﬁtse tqg afre ﬁb?a&} 51(3'k%¥fe|0§C19£t10n the
ant  foul i ng activity ar poSSi

plcfkloﬁtéit inaghton fiead, tte mickMT kel veiae hengfth Rindathe ﬁEk@fﬁ’rs hﬁplltude of

iis preferred that Rl and are not H In th
met?ﬁneI&tlﬁ yRical Heﬂﬁraé%@*itth‘? ﬁwsé‘?m(fff‘squﬁ%%’eof PRAT IR be measured by

éle er a% w%%tﬁ't S%ﬁelt{%@elﬁ %ﬁﬁ) g/?t%'l?l&ﬁh%fe aﬁmed to be

and he sane
coﬁ’dﬁéhtBZ Cﬁfn@mb of ftha flbwt tibe dldpacnidnt @ﬂ?ﬂlﬂﬂi@sﬁ lﬂdd&r@ﬁore accomplished
conducted by the present inventors shows that di
bynn@mteymmg Ubtargetupickeeff stgnahaolipgshamphitugen Oﬁﬁwkg@gsed in terms of
XC nt antifouling activity. In particular, a broad
Voﬁ Zlerng anti bacterial activity has been observed as
vel 1A agoRIB afids! kﬁﬂientls aaqtlpmuaa/ reﬁ'th"ohﬂﬁfi NRhén the HMow meter is
therapeutic ratio (TR) val ues are achi eved, indicating
expdrat socditheo ipghu wdsirprmoentdenperaefes | or angh fmrud:assl dlwad ftemperatures.
o\g?i | st havin 8 onparatlv(ﬁl{y | ow | evel of toxicity
Bog} ¢y sHISY BlRe dgyCehont RIFKRE seRsoRICEPE RSy B%tIP’PIi?P%ed As the
y. e S e h
TR R e Va5 Y Bb iy MR bIERBIT sensors
detnewen tlarsscabeinp evepickeff oubrit bel&tﬁgeoto&feafdas@ erﬂ‘tb)as danesighal is set to

terms of antifouling effect and degradability is

maalétﬁmetheopIWFQflﬁ OUEPUS Vi9kiage gt iacgPnstant ﬁa}t@g%ﬂﬁratz relafienship, the drive
al t uent
si %QF Intgtg Qa 8@8&2&/?1&@ l’l'ﬁ’csr%ésaeF t?l?ecﬁlf)\gratpbg %?sl%}]ac lglfggtr éerﬁgﬁtufie in order
the degradablllty of the conpounds. Simlarly, the
absence of hydroxy substituerds is al so preferred.
Preferably one or both of RL and R2 are saturat ed.
Most preferably, both are saturated. In other
preferred enbodi nents, RL and R2 are both phenyl.
Cbnpounds haV|ng this substltutlon pattern have been

a o L T . - o o
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In a further aspect, the present invention provides a

use of a conmpound sel ected from conpounds 9.1, 4.7,
wG2m9/18421 5.3, 10.2, 10.8, 10.6, 3.2, 10.9, 3rGI/US2048/065882

4.4, 4.6, 4.2, 9.2, 8.1, 11.2 and 11.3 in a nethod of

to Drcras ntntllgg g@c?l«g_of% ggﬁgéez gmfpﬁ (ffn ggh!% r}e%tl?tlgﬁc’g gsg%%% Eﬂozfv tybepamplitude
I
Ca‘SS?S PR RRPORALCAGH, Sl FLELGLER Sio PUREC YR hikher e amplitude

resdiltd in hiphar tubetdnesseas peiclering v nﬁ&enﬁplntnd@ntdnoa'tso drive unwanted
provi des novel conmpound 5.2. This conpound has

vitgpiiona afagigs i thphmlmm@rssmt W&ﬂl‘é%t | 40 ofher dHekafhgsignal  causing
fOU||nggqg0ﬁethongPnpr% ven ﬁ%s%?m§%3n6ﬂ1 enélon

meaF%remé:e I qrulrea m]pre drive

poeB UGt Mah e, s1t\d@t%rf%' Mhd lp@wréptab@@atq@ FRAY %@Shﬁﬁi@d %gzethfafy approval
applying an antif oullngcant e conmpound as descri bed

rathngs @i pytroanifectying sperikcati®ok.t bk yirivh@oser rrtfqmrtemegts are increased
am de co ed at in an anount. an
t0 G G AT SREE 1B e, 505 OB o Befrca o e magnet's
effiti&l§" @RkohstNe TR i§ QUhded9nant df t%ogtemeda PR RO} %@aqntammg a
at a“standard concentration. In a further aspect,
coptagefiowi mbentmptitygicoin des pacscacd |o‘fo]mﬂghn@nqmnqmﬁ>st | d”rhle present
) conpr|5|ng an antifouli am de conpound as descrlbed
inyieatign golves thas ?ftf{] Pther pr@@fﬁé@t andieadypaee it th Attdnpshyaved.
provi des a coating conmposition conprising an
antifouling am de conmpound. Suitably the coating
ASRH@DSi tion conprises conventional additives, for

exanpl e a binder. Suitably the coatlng conposition is
a péiqwrde@grm aspeet. ofthe iraratien. & methed domgnesatingonflewrmeter

ude, an_ac resin at i n
incyQfip 4 on AR SR PR reul Bttt BB peipg adapted
to btk e B frulRoinl rétpdﬂlge R Qfive Qignal, Hd 608 ceRplikddthe steps of:
In a further aspect, the present invention provides a
coaBﬁngg@dmpmtﬁmh@ﬁanhagﬁ|fouI|ng am de conpound as
descri bed herein. In a further aspect, the present

|nvgﬁ?ﬁgﬁﬁh?39“68@35“?@5§?P§te having a coati ng

appl 5 & Apdrd&t 1t25 aft

ant | ?ﬁé}fﬁ am decar&\églgerrtgdou‘?téc}43 eﬁgﬁ?bﬂ]ﬁ gre ? t&lor
exaophteollihp ehesditdsdt sighd tormaimeinathe eerﬁpéramf@t:orapampted target
boat. In a further aspect, the present invention
prOV|despgkﬁﬂbﬂéﬁgﬁstatlc conposi tion conprising an

ant E Gtla %@%ﬁ%ﬁ&%nﬁm@g rétﬁsegf ﬁ%ﬁ@fgﬂ‘lgj thaBnetic

fur er a resent nve rovi
mas@ed] @fuecpldpd)ff@a{m@saﬂd WhereNBE istdpnd gafcr@tihg hasthp&gture
am de conpound as described herein. In a further
comppesated tergst pickeEntoliagy epmpusesmopwiedenting fior acharge in a magnetic

ti sing an antifouling am de conpound
ﬁegng’ @t ﬁ@ﬁ ggg#ﬁn“%ﬁ a further aspect, the present
i nv ?Péﬂeﬁé'Bl}P HeVtee §f gerié'rz&%{gael {enpePARRSI drhRh s S ARIrb &t fiskoff
an antifodling am de conpound as described herein.I'n a
voftaga ¢drenpraspedusting meria@eptckoffwettag@nsmg ovobdiriam of Br for the

ant j.foul an npQsi tjon conprising an antifouling
Maghey %n@ﬁﬁﬁéﬁﬁgwégc tY™8€d herein. Any one or nore of

t he I :
as pgg%fa% thea&?@ Bf g&f\e??:t ?f %%r#é : {]og?l?aélﬁﬁgd tBet yplckoff
vohae: G’Ifmﬂilﬁ&es Otsllngrtheaﬁﬁm&lﬁg c&Eé’]AhbJED DESCRI PTI O\I OF THE
YWIngggtgﬁéghgg%c%% Ternms The term "saturated,” as used
Héx 'perica@hdoi48eco
not hayeg@dnyy car bon- Cgﬁ@%&%@%ug{ghgg69%9%?§n@9gﬁgm%9kmgm
carbon-carbon triple bonds. The term "unsaturated," as
used herein, pertains to conpounds and/or groups whi ch
have at |east one carbon-carbon doubl e bond or
carbon-carbon triple bond. Conpounds and/or groups may
be partially unsaturated or fully unsaturated. The
term"carbo," "carbyl," "hydrocarbo," and
"hydrocarbyl,' as used hereln pertain t o conpounds
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nore car bon-car bon doubl e bonds. Exanpl es of groups of

al kenyl groups include C2-4al kenyl, C2-7al kenyl,
w@20020884kENy| . Exanpl es of (unsubstituted) unsBCT/D810081065882

al kenyl groups incI ude, but are not limted to,

ot hf’é%?@l@&i/ (t%/ﬁ W‘[hod 2 ]ig,)%g q en%} %{J@ﬁtﬁg a meter d)es1gn
R b (AR B A e

suli)ﬁztrfﬁa'llb)&dﬁ@lny ke target (ﬁ&k@lfkvdltage asheuske nhaemered] meter temperature is
ertains to a C-1 - C6 alkyl group in which at | east

e a frgphede Ayt ofnthe engger, deflgnztem:pyraﬁlars been repl aced

WI t ?’reaf aﬁ? ?ll?fé/ thges%ﬁpc{ Ii E)E%gﬁa%%eé) ] &SZE %118 uglﬁ'ilgl ncl ude,

- m@%ﬁﬁ@ﬂld‘%@ésﬁgmlmrtﬂon{ﬂﬂs@s 4 PAddetermlifi®l value based on the

substituent at a particular position is hydrogen, it
piokayf ses@enveni ent to refer to the conpound or group as

bei ubsti.t ut at..t ha osi.tion. The ter

o JTererBE Bt af erne it et MOVl et prekote
M’geeédfn §'ré’cﬁ9v1 ars%?’é& 'vQEle%aE‘é’dj&? g eFaERn Eért@@énaé‘ meter
aromatic ring ato an aromati c conpound, whi

despn &typdratsird arahthd m@sﬁ&drrnetgr mhogresat(ren] ess ot her W se

specified). Preferably, h ring has from5 to 7 rin
at oR¥sording i anoghr@spgct 0? ﬁ@ IBY@Ht{0ed Hreéh@T}ore@crz‘@ng a flow

me(t:ér 1Kclug’?1g6a %%\g%r%g? p?cﬁéé?it seetn Lhe CBWJE? ho ? fﬂgg&}r @o% a? rﬁ’?l’veroﬁelng
ad&}ﬁé@ t0RbaN® theFow ﬁl‘lﬁﬂ'ﬁh@spoﬁlb@td £d1ve Gpnflathelméthas cbh&@ﬁses the
herein, pertains to an aryl group having 5 or 6 ring
stegs Ofis . Exanpl es of gr oups of aryl groups include
C3- 20 i S5aryl, C5-i 2aryl,
Co- i%gpéﬁ‘ tarégt ?ﬁvo&g%ary C5ar yl, and CGar yl . The
ri n%@gﬂm%(quge@} ter§tirhar; at oms, as in "carboaryl
gr oups anpl es of carboaryl groups include C3-20Ca
r boaoyiparigs trOveashoal fow nEerliSopetadancytd a2 nBSei design temperature;
2car boaryl , C5-iocarboaryl, C5-7carboaryl,
Cs-6car bd&lyl, Cscarboaryl, and C6carboaryl. Exanpl es

o SEPREStUL SRty AShISR Nt B L A e

napht hal €le 1(n€ter Bmperamind earées(ftorh Be meaenidbsige esrepdrailidd by more
, phenant hrene (Ci ]) napht hacene (C 8), and pyrene
(C 6) .t@@aan‘i?lr@ho@f Ingity | groups which conprise fused
r n?"r:‘ecf ﬁ%b’u%ﬁle%a Bfth % %Eb SBs 1’?}{% s% C}Jn(fro'il' 1%he drive signal

I nC t are not erive

to hadania thet@nperdude ccsimberﬂﬁt@dldylrgetr}%ktﬁ)“vé@ga i ndene
ra

I ne

(C9) , isoindene rﬁ)a t et '
(1, fr@elzabbeﬁlrfamyﬂmd phetreonemiscg die 19p of identifyiiig dEngnetic
h
A RSO eSS b nggmperaure

cofpbRJabRL taMRk }Slckbﬁevo'lﬂagg c&hﬁﬂ&s%ﬁeﬂ%tﬁ%@o? 2 “éh&’r{gemﬁraemagnetlc
het eroatons, as in "heteroaryl groups." Exanples of

fichkstemgtr ¢f a gmbuﬁsemmkm@em 20het er oaryl,
C5- 2o0het eroar yl -i 5het eroaryl , [ 2heter
i’a% yoilr%rtep %gemér Eeh per%é'sreewérr&né r~‘§ rtarﬁet pickoff

Vo%b%o‘?ﬁ%‘?sreg laggé@ﬁr?g f%ty’tglfg%f gﬁké‘f&}iog@%@u&% a%@&@?&ul)st gg BF for the

pidkerfeiensortrhagrieer m “foul i ng” refers to the attachnent
and growt h of mcroorganisnms and small organisns to a

su b%’f@farabbe otfer) of sencptingnhieryegatie compangpd tavgefi nigkoft

VOI’[%@ ceo 4e$u8‘fﬁ ﬁ‘é@oq ﬂg%ﬁl@atlgg well as to an
rCase 1on nuRoer o m ¢roorgani sms and/ or smal

organi sms in a container of the |iquid nedium

Accordingly "foul ers” or "m ctofoulers" are used

i nterchangeably and refer to the organisns that foul a

substrate. Fouling may occur in structures exposed to

or inmrersed in fresh water as well as in sea water. In

particular the ‘term may be used to refer to a solid

o, o o o o o
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nodi fication of a conpound in water, preferably sea
water. The term "growth" as used herein refers to both
w0 b@itgsasease i n nunber of m croorgani sms and BOEIUB2008/065882
organi sms, as well to the devel opnment of a smal
TorgAnlsn1fgon1 uveni le to adult stages. Accordingly,
Bilac a2 2UI-CHpEANR Z@tﬁd@)pﬂb%ﬁé;zc%l@stﬁeﬁ?ﬁtx%mength
to a bﬁdyaaﬁylqu|d or to a substrate surface
inhibit the growh of m croorganisns and snal
or gRreferably, Mee Yep hf gme@@i@e&t@mrm@sqmpe@gat@é tarpet pickoff

Vogspéﬁ chorﬁll?r?sg% %-atfai{a\glﬂ%aan é@rg& tg?secf %ggfigf?%grllcl:er%etween a meter
des1%@@ér§15ér%kéj§ﬂd th@@ﬁeasﬁl%@ltrﬁétbpéhﬁiek&urer efer to effects

of conpounds on bacteria. The term "bioactivity" as

us edréferabiy thetheeshotblimiteoefprmet a oferacgablevalgent or

compound, . such as a pioci dal or biostatic conpound, on

2 | PURTRGObR Jaihissho PHEQMRISGS B BRI OIS s on the
pi den9Sgani sms. A "biofilnm is a conplex aggregation

of mcroorgani sns, usually bacteria or fungi, marked

by teordeg &t imthefaspedpbdthedhisteioana nadhedsfor enarrﬂﬁaiﬂilxg a flow

Biofilns are al so oftencharacterized by surface
tubgraraplren of a Sorupeigr averiet BrablisaInejatuigaaegg, ¢omprises the steps
fdlver3|ty conpl ex community interactions, and an

‘extracel lular matrix of polyneric substances. Biofil ns

MY aphl§hPLdiRE 8ghAsh StdRler EOuR tdd BbivaEbE ARPaFiee ddapted to

unaggr egated bacteria due to the presence of the

mat ri x. Tientaiy arar gh pickedlevaliagalof agduratityr efl paeleadT sansars coupled

use, agent nd or conposition, refers to the

medi cal 9 B 1ﬂgﬁf Y%t a disease or disorder in hunmans

or magah?aﬁ@,@%eﬂep@érﬂ per@yRhar maceuti cal compound is
a conpound used for the nedi cal treatment of a disease

or desondieg a me]nﬂimmtmm;camparsamdltagewmcm&ﬁ d'ohegeemsmng 4 kmmperature

term "standard conce tration" as it p to an.

ant i - f ouCPHIGICFER BbIOTOMBBRAS, mptgrigha t{%pf ity of pickoff
concentrg&igﬁigh whi ch the agent or conpound is

ef fective agarnst m croorgani sns or snall organi sns at
whi ¢bntirdlliag eheldiacdigoh] wh einititamt thagenperature oasmpwsdteki&arget
used al one. Accordingly, the term"effective" neans

havi ng aPtFé@ifﬁ‘éﬂtaéﬁaf‘é]é‘in télﬁdhﬁfﬁén@fébwe%twgfts&mﬁaﬂw meter

concentration” refe t vel a mh chih

o " conpolanatc P RLE plster diSienfRber R i e’ O RAR rimic

| NV PRdfBFab 1) AVEstERbF E@fritg &Ierdtﬁletsﬁgaaf] HOmbHOS aifj'lh’s@llng&he drive

of the pharnaceutlcal conpounds di scl osed in US
power.265, 833. The i nventors have devi sed nethodology to

r th ecul es and, based
O BREOEE,. b Gl ERH Bt Bose brg ey e afennshi p
obt Brayedip ‘1?1![@ (HREEL ) ey & pURLRERIECI : BUEDSh he

of conpourids whose antifouling potency with respect to
pidkoéf geas@rmt conpound is substantially or entirely
or even _increased, whilst sinplifying

conservgg t he
St 1 BERTEREN6 RIS 116 EEAPINIE SRS R A A fzet Pickof?
Vo3 Gl G AURL R, VB BRogPect [ cal 1y, i order

rea ers of the

Teaip) Q6B e Bt’é’%@ﬁv&lwg@ e—lolfalt I quéo np.lfs tud@gigﬂépﬁ?%g eld strength x coillength .
hydr o ireride, was sel ect ed by the present inventors
for nore detail ed studies. Loperam de hydrochloride is
slightly soluble in water, and sol uble in nethanol
i sopropyl al cohol and chloroform It is a white-yell ow
powder with a Mv of 513.51 . Its pharnmacodynam cs in
vertebrates is as follows: Igﬁeranide binds to opiate
receptors in the gut wall, ibiting the rel ease of
acetylcholine and prostaglandins. It is indicated for
the synptomatic control of acute and chronic diarrhoea
(KI eemann, 2001; Budavari, 1996).The synt heses of
structural derlvatlves were carrled out to enabl e

N T - Y a1 o Y
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poor | y-degradabl e exi sting booster biocides, and/or

augnent exi sting coating fornulations to inprove
w@eobass¥ance. I n this connection, a nunber of PEEUS2008/065882

conmpounds are oils and suitably conpatible for

i ncar on into_coatings, for exanple sili onbas

f oubTele 635»5 NcHeR Pﬁg%nerfftﬁlge%r{?gtneﬁ%ﬂlfeg&mﬂﬁnéate target pickoff
vofi ARt il TRAEh vplIR LEQRL AP QT Mirb i PR ERP A ot
defipo nastaatoromad the rr@éaemteldoﬁetefmmﬂemmr e, these

conpounds may be applied in such way to reduce or

r eplAgearding Pedfoar a8pgst 8§ Bgtinyentionn g diew @tar, comprising:

antigﬁyl{gg coatings, thereby reducing the

environnental inpact of antifouling coatings.

Sui haRivér coiliffed RO YR StUBB YN Ad4ied td VibtdNe tHeeM®V albelih response

mari ne organi snms in seawater treatnment processes such

as in bald adtiveaiganl;t r eat ment and for control of

marin ool i ng wa nd.desal i nat,i on

or o6 3udl6 ek i Bl Ty BOR RS BHi ted o
proggﬁéqgaﬁpﬁﬁ%(bﬁggg@ng;adat|on/reanaI of the
active agent Is necessary to prevent environmnent al
contaninaMkQMChmmvbhmgnonpliance pur poses. All of the

conpounds exhlbl ing anti bacterial and/or antifouling
act i vi t y NeloR Al Mty (@THRIRRISf Conpounds Sever a

resent EaUe g ERge SHHhGREpRlof ARG 4T o "
ot her wekbnttsiahe diiet Bigds! toayaininTD@i thin Péraﬁﬁe lcompensated target

adapted in known ways in order to facilitate the
synthesi s of adioffisi@ee.conpounds mnthln the scope of

oo SR, bR SRR RlS PP RD et PR RLERDH §h llpnpic
mdtéHiD g hd %@kéﬁ@e&%rs@fhdagﬁn@&t@ﬂiéﬁb ggraﬁﬁ*@QSHﬁ)eﬁ’s%teld pickoff

depi ct ed bel ow. where R1, R2 , ary
Vo}t@eebsoarrypemamQ fratai ahiehgs irt mmagmtdeﬁeldasrebghmf ¢ipapiekioff sensors.

of ?ggig %gr B pondkggm%%g (1:i 812[%: d fgurgi (pad &s%%}?entarget pickoff
Vog%ﬁsgzg Y bodffic %ﬂgbﬁBP ﬁn thE hﬁ%h@t@c Al omre%lckoff Sensors.

sed roug e ring-opening o
di hydefofabiyg mlnennnumr shictronich &y @rtRer cdidguiR] toFg?eneread: Kydmperature

aryl heteroa%%r The structures of .the conpounds
CO@@@I@S@&Pda%gegp Affpeiltage pNpg tenpNogieg £4¥atSNE| ELD The

e t |ates to the fields of nedicine,
TSy B RS (gt b bivnpltgye amdggeheiddsreniineoillength

partlcﬁ?@#W%Yhe |nvent|on rel ates to nethods of

et ol o Oflﬁéﬂse%‘ﬁ%ﬁhcgl%ﬁ%f AR

ted&?@rhﬂﬁ?@ Zhdrdindhd f f,&ey dﬂ%% eﬁ‘%&tﬁﬁckd}f %ﬁdg‘é%

sease which can Ity and
suhsnnarttmlllytexquala:b glse Easgtﬁ q)nczidolfﬁlvoltage wdenlthe peasiond nastet temperature is
gh- rlsk t|e %@ Ian enza A and influenza B
Wl?h“? @I§@§Sh§){l 9% |1’1Eﬁt@‘ CSIENGERPERREUSGi 1 us i nfl uenza
?’ Lef %bf}p %i&%{e‘f‘ gle%kf:ﬁﬁf%g ?% fﬁlrthép Qorﬁ‘ élk%(?@ %&?é}%ﬁg{e@ser settable

uenza
Vam@&mmmbmmemﬂﬂQQﬁnﬁhe nasopharyngeal and oropharyngea
cavities and initially cause general respiratory
sy mBrafaiabiyh thhmeter plestrenicpéy Bisthet configusemior stprsgsprpfleermined

far, e [ essionals to very
vl R o R BB B B PiBb BT he b & ot ne
patient's clinical synptons since other viruses which
i nfect the nasal or pharyngeal cavity such as
adenovi ruses, parainfluenza viruses or respiratory
syncitial viruses (RS viruses) cause simlar synptons.
Influenza A is an infectious disease of aninmals caused
by type A strains of the influenza virus that normally
infect birds, and | ess comonly, pigs. There are many
subtypes of the |nfluenza A V|rus These subtypes are

T A~
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assay (IFA), virus culture and PCR assays. Both |IFA
and virus culture nethods are | aborious and are not
wo e@silid4s1 f or | arge anobunts of sanpl es. The thPERUSINS/065882
an influenza pandem c has propelled the need of a new
i nfluenza di agnostic test systemth shoul d be abl e
Lo BEIPRBY. dHIMERE CLRsTrante FURE T BnCOT FHBID TeHfqvadrssered value
it s . $ ) .
batld b @R tohdoh 4 ol BEGpA Yt S B rhhfireg tomperature
antvabd thestated ealue ng gasthty teerehgrndturafonussnzatedpidkoi dtage.
Rapi d specific and sensitive detection and typing of
i nfluenza virus and identification of its various

BREFhBSCREp i o RA&DHEkcat i on and control of a

; is al so a perceived
nee@16or skidvé ATOMMRbicY €00 Béddi8MEao @k eAIbodiAéntGAThdRvention.
performed in the field, i.e., at the point of care
(" PEES) 2 118UmIERY. Thoe dragirarg of theaopksaticns petforoéd bpeneter
12 esent invention, we provide a nucleic acid sequence
Clc§E0o¥Ewn in Table DI or Table D2, or a variant,
hompl Qos @usdalds YRINAE 8% dis GSRESthE BBERADNs iSRSy meter
provi ded, according to a 2nd aspect of the present
electroemt sloowing hoenthierrahtrohalgdrithwomaintams e consthnt flow tube amplitude

sequences. The conbi nation nay conprise two or nore
aftgre%laélﬁlé@ﬁn@@tngoqﬁndftwnwéﬁéGD? )ﬁ?wer €NcShbi nati on may

fur r ¢ ' . r [1:

Lo A S S e R R iy O BRI e
medér JIBtDONSBGENTURT: BDein @hbodimenadl the BRAenfibe. conbi nati on

may further conprise one or nore or all of the

sequences set out in Table D4. We provide, according

N: ASPES; he j ntion, a nucleic
(LD DISRERRAIBN DRSIRESRINTRISN o0 B P

nuciFeGs. acidsm@he HhNewhigl d@@%ticfrpde_}g%%ﬁgéiﬁc leRathPRs t@Fd¥ch those

of an array such as a mcroarray. The array may

skitlodypn ithsearh howntioi maltd amd st tho lestamode of Teeinagemtayn. nlgr the purpose
Coqgrise 2,3, 4 5,6, 7, 8 9, .10, 11, 1%i 1%5 14, )

of feachyng myehtiyg pripgiplesg sopig cépyenhgenal mspecss hayg Begh simplified or

onfifted. 2Phose kit indhe al’?t?{x/ills‘ai)pre?éate 38riatidns B8 tB&e X9mples that fall
41, 42,°%3, 4%, 45, “4e. 477 48, 49, 50, 51, 52 or 53

within e acopec bitlee anventiorguéEhasesskidsd an 4hd astspélt tappfecidte that the

present jnvention, there Ls(grovided use of ‘a nucleic . .
feagincy dergRsAREIBY can OSSR D ¥EIOUSUY 2 xpigvierRsyltiple variations
I pr r ue ) ) | 0
or B TRgRnE TS R, AV AoBTRA! GPIAEpecthe cxampic

deddnibed b, bus 8nl9fbyathd Wik anaehdir aee or a
conbi nati on set out above as a probe or probes for

nucFébc lashewhybflowi saaterod00 Tael preéereplecironientiloaccdrding to an

enfbodsfiftidhs NGB oG A Shhe fo M riiouBSh o R IRTTgR! the flow
mcdt 100 cBBPEResY hICriollsNf18w /fBteRS pﬁ?éf pRsedthRIvBRESEHowever, is not

i nvention, there is provided use of a nucleic acid
linsequerepplioaticuscoadipnating rCaatlisolivw abeters, and & sheulbble ohderstood

determ ning the strain of an influenza virus. ccording
tha Fhg PIgTIR! ABPEEOROFOUIA O HESE Y1t AU DBRS ClelIp ovles  Moter

. . e P

c48nL 20 CUEL ELEGTEAD AOLREEE QPRI IALART I85L11 1117 e
11prtovprdeide aeopediturg, tensityYiusadac ratef voliend flyentat@nandatotalized

nmet hod of detecting influenza in an_individual, the
maypt HowW  BpRRationn gvelepatt i20g aMetent diien 2ady pickeffopigaals are also

Nt f,.in a sanple of an individual by a

naﬁ%ﬁﬁ%@‘§b$£%ﬁ96above. There is provided, in accordance

with a 10th aspect of the present invention, a nethod

of treatnment or prevention of’influenza in an

i ndi vi dual, the nethod conprising detecting influenza

in an individual set out above and admi nistering a

suitable treatnment or prophylactic to the individual.

The practice of the present invention wll enploy,

o o g N s o
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Figure 10 is a diagram showi ng I N and PCR sealing

clanps. Figure 11 is a diagram show ng a bottom vi ew
wo@toobNugsFeft) and PCR (right) clanps. Figure 1PCT/ESH08/065882

di agr am shovvi ng al i gnment holes for IN and PCR (or

ur IS a diagram sh n acls
ch| hF agf‘r?éﬁﬁtﬁa QHQWﬁlﬁesg%/%Ha@ﬁr ?ﬂ i %Slfigﬂ,t O‘é(er portion
Of%e??é%ﬂu?%@?%%h@} M 1R 0 4 ot s

100Rea ithhedtk 108 gid whidhcdre @bhi@yctahamtieir Ggitandt eieyneck 120 to flange
filled. Flﬁgure 15 is a_diagram show ngwa clamp for

10§t MagHolt d87.s ke ﬁgowarlnrﬂalq hle argy @itkétloérpfpﬂw 105, left

plC(kg?ﬁ( ]Elgg rltgﬁt\gslak rff g%{(ﬁyab I\i’eg?? gﬁ?oq% grgc]ééc' Bfﬁ@c gPtﬁ’fi \%ﬁen in use
to Bé @bhectldous ElaRER 108 Ef-'hddl @%@E@E?amu $3ha hqzh.osm@ O%'nl/&glckoff RPO

ready for the hybridization Al LED DESCRI PTI O
is sloewed innsonige d'eBdckrgi ourddessmegnanstrucheei hicr eadiaegl structure 116.

Ayl Galy 1Gs piekprEienslia Ty REPSEShBRE! Eavgrfhariderstood that
anil R{HBePERpickb réeﬁs%?s ERRARE sty M’sodeﬁfa%ﬁéd td @eHdw qu'f’erllcilssembly

differenti ate seasonal | nfluenza from novel
100 n§ bhutemperaAirasnemlitenasnt detiee tsucly am awIB/Tlé reengentAlthough only one

R o2 L B i 9832010 Pk 81502y an i should be

t [ f

unq_sﬁrgﬂoﬂﬁ talgtﬂ g{rﬂe&%ﬂg af! %’l‘ﬁa&r 8@818 Eeé%&%@f@%e{a%@ dBche may be

coliecedd tBadable obthe dpﬁcle@ﬁ‘@mats PPOPRPOMY WEll AD IR EreaueNCBach of the
is also provide The nucl ei ¢ acid sequence or

RTdd mnsa@tqa@rberﬁ@pn%edjgb@efrmterd@@@mm@ﬁ@ iajlegdsysienasdead 112.
dIS ation b frains i,hf |l uenz

S SRt Slapat s ROmRta R BPr B s SEDRElg Hiriver D via lead

110 anfhlé %'I\;éﬁlaﬁﬁg @xsﬁaritp oPeheRBIFOli PR chiksek e fubed do1 n@-102 to vibrate
at the point of care. POC assays conpatible with nore

at egu‘amsﬂw tilxbamptiody aaddtegsiesgy. slibd flasy 8ibg uiermiltm@ mid, frequency

VYRS HORICE i raF Sisa] PRI RO I E1GHOBIC 20y T 4fsponse to the
Aol aﬁ%@%@b@agn U o SBT3 LACHBLABAINAEI D scnsors 1PO and RPO

time. The nmethods and conposition eScCr |
mdmy viagedevhactr ap escebedshyt inveerasldceiius a()ewrafelbhmxj 11b and 111’
detect, differentiate and identi vari ous sub-ty
respRgiNetY-ai ASCUANgntq r\'i‘fll @@hgcélm@nérﬂa‘y G BVeRAQs. Melgs clectronics 20

Coﬁlﬁ%lg CEFGQ‘ nff‘e@gr 2?595%8 (f gécoqg rtjobtﬁgl ﬁgs? nP! &W‘Igo%ltlonal” type

ure Sseqg uenc varosm adB

coﬂﬂréluﬁ@tﬁoﬂ h aﬂheme bﬁleté$ efdétrohits detsetthddrit b eiganewaR el attempt to
and identification of a ﬁartl cular influenza strain

maantdinod tasget-pighed! vohagmuthe targetapickefé qobingemap dscet bgdhe user in

thqhﬁ%]ﬁugﬁélébe ttllseﬁg 1%_11%% etc%g‘éenﬂ-ﬁﬁacﬁ@?ﬁ%hin Ia%le o o?ilménts a default
targé’tn@@%ﬁf 'v%'&§% dassrbded agée oaltso ﬂ%W"ﬁJe?er%@ec@éd and/or the process
pol ymerase chain"reaction for the detection of

fluichf | Thendeve moset i pavidPCRY siewirdelestrorecodffemdsgdbandaige enough to
used dé}%to”’s h@%h sensjtivity and specificit. C%Fé
overgeme theemgiesd drMpigerARde SPHRg %W&S ABAfor MRNEHR ¢ Fuffigdent tube
dofCH
i Rl e SRR | e el DR cocate

asfcthWQround time. By using RT PCR techni ques with
defined primers, it is ﬁ}OSSI |l e to provide a viral

det et therfloss tuhes |104snd 2y yibratel éxe |t<? theadtingm, Ditthe magnet and coil
th
o SFPSR, A8 RIRE b 0% AR LS P R RSH voraes

capab| lity to identify and differenti ate seasonal

i nfl uenza A and B from novel §nfluenza A as well as
detecting newy energent influenza A strains. W
descri be as an exanple a test system conprising a
plurality of PCR priner pairs, used to reverse
transcrl be I ow armunts of | an uenza Vi raI RNA from

o o o, 1 - o - o o a
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a portion thereof. The influenza gene may include the

HA (hemaggl utinin) gene or the NA (neuram ni dase)
w@emwe/148351 bot h. Ot her genes nmay be det ected asPEHDE2008/065882

the process. The sequences may be used to detect the

esence_of influenza nucleic acids in sanpl e. The

prc?éyeigs 2 SRGHPR 0SB AL OHES OF dasemeter afserly gl gan be repesented as
folYdyuses or products thereof in a sanple. They may be

used to detect the presence of influenza viruses of
Piplaithiotidb@e nslletamptBudex el emadiely: fiXRlstRagmsedillagth (1)

di scrim nate between these strains. Size of Nucleic

Aci dbvildver,stheefreqfuenbe 1$ siibjgenza flugtlagions dasal on the process fluid

sequences, incl udi ri mers and probes, vary,. as
detgip) a@etegmaée#ea%ﬁﬁwg ORGEECH i lélr?o,ntﬁm){‘b%ﬁ@%%iFkOff voltage.
OrL B AMe BERLACHS o R PR Rl YRRt BRI yolgge meter
eletfrohies 20 attdepandimgnain i peckosfeyctade agplesdeddatéran of voltage/hertz,

techni que. Cenerally the sequence, for exanple the
thgypxpyessson py prigmatigally icagipgawted fofr geangpatimsgeser frequency due to

B BB DU I 3 BREE i ot can

be beftérusmpzasédNd: The nucleic acid sequences discl osed
here may further conprise other conponents, such as

adiagiogoliegruences. ere present., . the adapter sequence
ey icandie, for "Len Bk roMGETobe Pl PR BT @
| ength, for exanple 20. The target specific portion of
t he Thequnorshipyefresdntainbil squitbmdpirevdtedeas adequagn giphesentation
In addition, the sequence nay include one or nore )
of dlaripickeHayoltags| fof ineayi BplisptioRsn gByi aseyming pgangtaj yagnetic field
Iy, Pr.ob Lan,. . c £ dief t . _styrain f.
ol R0 B n SRR BT SRR LR i et
adfistind dBBS tHeUGBe Asmp¥ehlic, anBicB @A SISe oty 1ddob e d ative signal, as is
probe sites with the follow ng paraneters; 1. Unique
gengrglle koewn imite asn differentiate between different

strains i nfluepza j.i. Pre-determ ned mcr.garr
mybr I 2 Sy g §F oG AAer FlsGrTin 200 performed by
mdtGTREERIHEL20 Yo ot 1wl Qe NG dR18N002! THe ale®ReH 200 may be
probe vi Binding Free Energy A good” probe should have
stomak immarprhgdssordorz dtel bie wnd metriesed &y gueter wlagtronmws 20 or some other
crosshybrjdization with .its non-targets and a good
Prqoessf O SRHWare pre8 gy Il@%gkﬁt}@ngl%q{g agguyes start up of the flow

R S TR SEPeler o7 TR HBh N Bl e L SHERMTuid being

mdagureg edPtoReaCcRO®vera astap X 1beheeemespededtidii¢sy 2@ridentifies the
tol erance for m snmatches between different strains of
pagtistlas a fews upgtgih deinphaispdt ediicalidptisisaiéonrapanhebes geeemplished by
ser?cﬁt O tchevirrln 5" ?anraF &Y g3 s en%etterd @?airna'l IE)nra?lt\J/eIS taqlater l’q’l% manuall
Hors Work & &ﬁ%p éie& épgss-ﬁyb PR ﬁé& be Y Y
iddn€ifp vied flaRdmeRd 8909 Nefce WRenNeyahetkradd bl edenkifiRBake thdbt pickoff
span the beginning, mddl e and end of the target PCR
voltagegiveat 81 e 262 dbe ¢atgetlnickofif yottagemeyibe sehbaseden the particular
nmutatiqn.ari ses on one.regi on of the t t fra nt,
o igiss B 1o pbak AV (06 Fieshpickal Aiien iy paoct based on
usére@r%&-eré ﬂlphf‘%a%ﬁ&l%? ‘M‘%fez) IUsoﬁl%StuB@g%ﬁé& ¢ddB¥rhed. The tube
sof tware do not work, probes nay be be designed
peradhisahdeded Theonjamatiinl vyitld ésd ginkealt po biigsinnagedy®e achieve proper drive
subj ected to and assessed with the same paraneters by
coptrel. slprsicme@d thiotavepowekistadivsted iprgmtaiadheidreptarigkets voltage.
be nmade to the paraneters in special cases. The probes
may be then spotted and anal yzed again. The process
may be repeated until the reqyired nunber of probes
and their required specifications are net. The
sequences of the different strains of each subtype may
be aligned and potential probes sites for each subtype
may be identified. Sites flanking regions of about
150- 300 bp and contai ning the nost nunber of potentia

o o s a o S~
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saliva, anal and vagi nal secretions, perspiration and
senen, of virtually any organism for exanple

woromahs4an sanpl es, environnental sanples (i ncPCMURLY8/065882
but not Iinited to, air, agricultural, water and soi

bi ol ogi cal rfare a ent sanpl es; .research
Thésaﬁ%Jltg% sebmmﬁ Z%r M@g algpe n%nsan&u?ﬁpisP’%’&tlﬁ’é?ﬁo%f"éTed to as a
dls?%em%ar {8 ?‘E%ﬁ%l e fihe povl}é?vié ?({’lnﬁ! t%lz(ia@t?l'(ﬁfteg 280 is complete.

I rus etc. e appr eci at

t hoFeGi B ilhetratet ,a ptdcbssaBO(y faﬂylormal Bperaﬁdrpe)lflth'erﬂ(ﬁi/ meter 100
mani pul ati on may have been done on the sanpl e.

peifoEned by degter eleat@eﬁeeg ddngei qaédirwertérg%ys ?Qﬁrlnéb@%’ﬁﬁ @00, meter

se r d| est, f
ele%g]oﬁlc%%(z) ggncgﬁtglg rﬁgmf c?rw%atnp%eg ‘f:ocgl cﬂglcvtee gﬂ% pe_;>( (21 1 il & he &ive target
cotptifes the AnGasEhnERNGNeXd fRriveR DRRHi&E Bl ®irn RBYAESthe flow tubes 101

Transcri ption-Pol ynmerase Chain Reaction (RTPCR), etc.

anfNUOReiln spapi 302Ad pquoéftseoersLH% RR®|dongduathr @nfduilglgals to meter

| . d t t.
clogfinich oL iR mikeab nbfea adndy kel villgf ds enpuertcd 1o o
plc‘k"oﬂabél@z[g%easofsh(;\pﬁ 1haé'qg1§f101§ RIPERGR. | Mn&stSAMBE € nfdr e Stronics 20

may al so be nade to anplify target sequences to
dedteharcriwiethdrehpresehpekoff \aﬂnsgel ceeaqfal ttd ¢ha alrmtplckoff voltage. If
sequence in sanple. The influenza sequences

the AR ol &7 Be thesRPCES Friineite SR d0p e rBpek the,giq Pffrfé?rlgage once
agﬂﬁyTg@PE? 'Eflgct%}ﬁcso r20me£u? édﬁ&#ﬁgl?%ﬁrgé%?% r{ﬁgsplglgt{ifg gﬁcglgage for a

COBPAHEIIC €S tixetargett picﬁoﬁ‘aﬂll&g% [fAhéwege! tieeaetanic pickbfMoltage is
a sanple may be anplified to produce a secondary
dlftfem@tefrorre tlge tanget arqifpffc@ﬂltagehaftr FyNYE oot @@ee@s Byptchetermined

thrggj(%(z ﬁ?g C%%i%c?r bpo%gm 8%\;] ?ﬁeq %%4 B)e%aé tqg% 8?%13(1 drive target.

TheRFbrel AMBE Ectﬁ@l%&@l&ﬁ?%oﬁ&g& Hioe e@pﬁ% fHicCtar gl 9lckoff voltage process
conplenentary target sequence may al so take a nunb

300 chéngesthe ¢idy kerampiasiabliet tubaynipditedmbaichenzing thy drnw signal. The

I r..nucleic acid s ence art
g v migRel s e o Prigghntosor e Bragw 19 retums again
to %E;@@UQ QVIQNAthe %1 eds ddfd ﬁ‘l%Hl {: jhon reaction

conpri se |n I ng ween t I nf [ uenza sequence
and Taetpao@es 30(}\d@srcr1rnsed abond Ia‘omdae adequaye fewensttiagication so long
to the target sequence to forma hébridization

as é]@qrﬁqr@g@ra‘fpppe OB ,tlilq.,éyst%femargﬁ psigaially Go%ﬁ?ﬁ?ti qrwathgl a threshold
dlf‘ééé&eet o &l lfﬁ&&le de?l%nd ﬁﬁ; kegﬁlde |y f b'rro% (?‘{1 é}ﬁteg"lto&eg)ep when the

rrmer nuc acl erern 1s nmean

terﬂp@ht@t@ oﬁﬂiedplbla@ﬁf s‘éhédrs DYy, iIRP@ ot heSRiRr @Dh%d&@iibovle tﬁe ambient
a dommin, of the target sequence. The priners may

majeyedpsfasr tempgratlﬂriec g,tpl@lﬂyo"fo L(@B&)c Ié@h@sldtb)e @Wr&ﬁm}@ at the flow
e ol oy T Sk TR S h P i PB ) ARG particular

deilfgﬁ\f@r‘hﬁ@raﬁfr@réﬁﬁﬁl'dpﬁdtol'ﬂmit ﬂﬁ@'dﬁﬁé BF&hE 'ﬁﬁ}eﬁnbﬁaoﬁlhﬁﬁ}ly, while the
be enpl oyed. Other anplification nethods may al So

dehJelpltusedhatffoHowx mmﬂlle addGRs€sl 4 gasm ehmpicratnreattei mjection is equally
eP (digi tal polynerase chain reaction Long PCR
apé‘féﬁéi "toa‘ﬁr%% HEFFEI-‘FF%WH@ @P‘@ peaigins ?%?PF%‘?‘&@( %ﬂq tg‘”i“l%%ra’mre changes
' . . ; .
e LY Skl SRRl FRERL ot snsr

LP@ tRR@sanidairivendl oydsnghetrhagnietit |ﬂ¢hhs‘d:ﬁer@dqmtiﬁaﬁ:df\@mh ti®Hee magnets
in such nethods will be evident to the skilled reader.

is medcphi ISHaRaEY s ehaR fee deaRgrates o Ghe gegnapgnt magnet of the pickoff
[ e [ e}
soff BRE TR (S9G; arls HRIE £F oS, B T3R8 Hef G b 8gared winn
conblnatlon may conprise two sequences, correspondi ng
to a forward priner and a redBrse primer, as set out
in Table D . The conbinati on of two sequences may
include a forward primer for a particular gene and a
reverse prinmer for that gene. Conbinations of such
palr mnse conblnatlons are al so prOV|ded Nuclelc ACId

- . ™ 2" —m— o o s
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conpri se a non-radioactive | abel such as di goxigenin.

The signal nmay be detected by any suitable neans known
WO poobhes4art. The hybridi sati on nay be perf or neRCTMIB1008/065882

t he i nfluenza sequences in solution or immobilised,

A It e AT
o 05 B OPERUROR L. SPRGEIRE Py, vonmnts

demasmpire meighetlmﬁeﬂtbdﬁreldgﬁcalsd)eldcﬂeem nhiayplbboffarorlﬂag@l wiiich meter
on a "chip", referred to for conveni ence as

clogtprichi2f. is uoﬁograwdcq@dﬁﬁ@ﬁalgyén ornglergfof Fhesplcls%faﬁm@:ag% fo generate
the q}%gramcpanfu%en%}/glnépqﬁ{\}l/ﬁ?) atﬁlé n@ t{%;ges riﬁg,lrg orngﬁsltdmove a greater

dls@aﬁféﬁflz 2€ ﬁlenﬂﬁﬁvotdtféaﬁfr@hmcﬁeuﬁﬂlsﬁﬁn@em| eAf i@btelse in flow tube
arrpllflcatlon m cro-reactor chanber, e.g., a PCR

ampilituds- rsenett oecesFhdy fdasged asalmﬁécatﬁwhda ootentidl for vibration related

ehiySas st PEESH S GR nbPFr arPEh PHSRFERY of GBRREiore. the arive

sighB® nfRE YadicRATREL in H¥erl RLLEAQLR ﬂl%”ﬁfckegc@e 8n flow tube amplitude.
ybridi zati on chanber. The“second chanber nmay conpri se

Thicrafwiej lai gexhtqr amesntf of mwanrpisecomsuhied florng afpeaation at increased
arra@vﬁllr The two chanbers may be connected, for exanple
termpEFRYrSs: connect ed such that fluid may flow from one

Chaﬁ@ee{dd‘itgont he tﬁé;@{:k?f}:hs%ngérg lﬂ?g\ﬁfepg %&ﬁt E);/&hge%m%é\%ﬁ gt higher

terhperﬁﬂu@ew fth® ldIhtVB emhgrics tal@handbarretiocddnmageeidndicld strength at higher
but prevented fromflowing fromthe second chanber to
terppesatupgssend fhes apt pespand ca@ntrfﬁm?@tla t@aﬂh@eplékof&%pwis LPO, RPO

R T g S
1ndiﬁyleﬁ@y ERpEkeS heste i divieN@irfeinf Slonf ARNMBPATsntiRePARA tlfé?efore reduces the

anpl i cons. The anplicons are then noved fromthe first
reschanweountooft ngissecdlydsach drive cuoent inerilehleptontiye thehiepes 101 and
n.of the probes to the target

o, hybridi zati
102 ﬁggl(ﬁ.}gg EXRHA ‘égl%&ﬁ OM$uch chips are described in the
foI
lT‘Pi‘ggeg | ?&;E gg%ﬁﬁgﬂ?ﬁféﬁgﬁtr@{%h ta@&c?dﬁl pkﬂ?@ol%@l%‘%gid temperatures
Is FVRHW th tHeBmagdAic/dustly 204187 7T0empéerafidd CdetficiGl of Br.” The
1049157, DE 1123739, | T 1123739, B 1123739, FR
deqreasy7mgmagneticiigaldsirengsh is 1ot ggsTmanent Jgssgmnl refns to the previous

valpr8 346 erdgr iSRG adyl. 6 SUERIgrorpirg KBt pBr i bascd on the

#2680 2 fnetiSn2OEIN0RE820d #dEme Q00 4HP208 .mdtkrial specifications of all
20020017660, US 20030057199, US 20020045244, US 200301

mapg g gnaygactooAn 2 &e 49mpeRtee 0rgiREons , ofUsany GaoRe® AJgnets are

US 20040106290, 200401640 0097900, US
koG B 50588 o8 P UK a1 A3 R flaRa P51 CUGFOF example, it s
(e 48R50 1508 U, 0RO FHERE (DE. 163385 SERIL ARRRE, which have
DE 1043770, DE 1049157, EP 1130631, EP 1326279, EP

a tedhPOGODe dﬁ@ffl@ﬁiﬁﬁaﬁSBr EPappl@XQﬁ&plyEPOSﬁ@S’@ﬁSIt spuld be understood
thaﬁlgf‘i%glse Egef]f54199 Brgﬁllﬁgﬁam g%n tE 8%%213%% used and the use

o 55908 55 R 76818 p: NS Wag A g Mggion

200/t , to Uth 206b8d193:804f thls id0E# A2 A2@HanddSin temperature is

20050142597, US 20050176037, US 20050233440, US 200601
CO@BQ@%‘tedLETM(E@f%@B(ﬁ tm%emgmate@mgebw affgadfgge. The

8
eq*at %r%g%%g%l?%e(? Fa[]fg gi?égf;f: \éﬂltagssa yy B}ﬂpgﬁsagés] gorogﬁanges in the

any RNA virus) may involve reverse transcription (RT)

as a first step of a detectidh reaction. During

reverse transcription RNA sequences are converted to

conpl ementary DNA (cDNA), providing a cDNA tenpl ate

for PCR anplification An approach to RT-PCR is the

use of a "One-Step RT PCR system In a systemof this

T r ——— NN a o
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The influenza sequences described here may in
particul ar be capable of binding to a rel evant

WO njobaesazn gene of an influenza strain. The i nPCT/ERAA8/065882
sequences nay therefore in particular be capabl e of

.binding to HA (hemaggl utinin) or neur am ni dase
plc\%?ﬁd Anftags raé'ilﬂb&ﬁ%ﬂee?‘gn? ehaeg ey é]!‘\@tfﬁoa‘f’ n@eter%eyefﬁa%;a%e- The

: T
ol e AR IRk RO Blian ia B BRS04 RIS s Effperature
codfifickinn &if IRy, 00 beudimg angheetendydrantes canpemyatingvhRies . Furthermore,
The i nfluenza sequences may be caFabIe of bind%%% to
thep fiNgpGHEry epARMPERATALeth fargathpiskoffeveliage| mae henpbighggafrom a stored
qu e I sin |ej cj d,. n capabl e of
valifnai i TSRS Uy PRESShE ofch RUTREHEORE GPE dufisticd meter
terhpdrhtd@N 2Ad SEARN CRSi RORRIPetig. NACt&datd th&ROUENBESiment, the
cgfable of binding to a H gene variant. W disclose
storer Value raysedhised es peonpusls ohginedalagd. cltabdwld dequelarseand that the
capabl e of hindin 0,4a. e varignt. W discl osge .
ProER Bar P Bt ods e SRS HES Hoe PLRE teorhir i fuggent of Br.
HoWARRR! S tH teRibBAIIE doffftidie ooV Blel Aldnet WeodinSBb PR off sensors
i nfluenza sequences conprising nuclelc acid sequences
LPEy PO eandf thbi drdiend tio irsettiéd getoecquatiomani?), aengiesatin@seompensated
i nfl.uenza sequences conpri si.ng nuc| ei ¢_aci d sequences
tafé%\tﬁaﬁf%c%ﬁ?lt%ﬂeﬁdlp REUHAIEHUYBREINHINARY-. W furt her

di scl ose i nfluenza sequences conprising nucleic acid
sequences capable of binding to different N gene

TempadepIBrsc P¥#yidgese | nfluenza sequences conpri

sin
nuct ef.c AcT o Seq Uence¥ Ui oragietiaray st endh <! %”gth ()
v

gene “vatiant. The influenza sequences nay be used to
di scrim nate between different strains of flu virus.
For exanple, they nmay be used to discrimnate between
HI NIf eqdaNgn (HeihDhsehth d@eiZninifigeths exmigeretse omypbsateddarget pickoff
o detect .the HA genes of suptypes HN , H3N2, H5NI1, .
VOftwg,e, RO B dTPRgensan Be A 1@@@ UBifBeY RRYITBRINGRRE (O dnereased
u p f
el RSN belins3 KRB Eh the FSLEnL icld ' Hengh, gocreascs as
terhpe@a@bo wenERtd, ahe derspasivie cosipemang aigdpieko T Rbltaenadfequation
A and B. Multiplex Detection The nucleic acid seqguences
(3)dssuepwdeshdele thisy de@eassedn imagnekist el ofremgiht i plhegefore, meter
detectisgn, of targets..In such.an,enbodi nent . t
cAGFPRES 20002 R APELE o BeGEC RIS PRRb I Beggpeated by an
indréatd aefpeRiirfBr [¥lad P hidiBS cRctir 6ROt ddtB@bink$ adfew temperature
short as possible. This nay be done to increase
coimpbndatidarges pickdH i woltegeywhinkl takes ahiaevming Hor thang®@Remperature.
cycling, tj whi | e fl anki S ot enti al prape )
o ¢ ELO24 it a Broer il P ruro R Siclhonfs it for operating
thflowHRetlf | 0B hScdrBneRE ARMYodRNefBSf the iR dn¥n! Prolts@BD starts in
reverse transcription and annealing tenperature to
step iyl dweinstipdzirg lowymetEhepaeatjore nths iofializagiodichh encdunde the steps of

strajns of each subtype may. be aligned and potential . )
Proseshedd shaves 1t FGeacl Aigrmdfyelymgn prelidremiqtherggitiagzation routine
I . . > ‘
oA T B DaFRIAE, RO P Sk YRR Bt i ol

Pr@uck B0 conth@esrat $topl302 8 ¢ddntiddingnhd parficdiae HiagnétidMyiterial used in
therefore be nmultiplexed. As an exanple, nore than one

theppicket sgasars dBlO.bRPOsadl the drovebilaas idetermined. opiep #02 may not be

nore pr.Qbes to amplify .and.detegt specific target . L
neqiefraltt et e Enbeto o R Y o BT g thE Eheric material s
knSWRORNFER M &troh s TR oStBRG of fefpRRAHRNGR i ERMB i BEfor the magnets in

influenza A and B nay include the use of the priners

and probes as set forth in Table D and D2. For
exanmpl e, in some enbodi nents!2we provide for the use
of all PCR priners in Table D and all the probe
sequences in Table D2. The influenza sequences nay be
used in any nethod for which nucleic acid sequences
are generally suitable. They may in particul ar be used

o o I T o -
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SEQ I D HA gene of HA HN 6 CTTTCCAGAATGTACACCCAGITACA

NO 23 H and HN SEQ ID Swine HA HA HIN1 .10
WO2RITBASAGTGTGAATCACTCTCCA NO 24 gene of H NeCBHERQDEN65882

Swine HA HA_ HINL .1 1 TTGGGTAAATGTAACATTGCTGCECTG NO;

RN s e e 8 Ao N ety o
SIS (M b T PP s

in Fa@WaBliERiohisBhe AR bT Widign EMiERA An WRbABLE SEEMRERAT UREdriver are
RANGE TECHNI CAL FI ELD The Er esent invention relates to
of ther samne Hatasial, aaﬁﬂfwtéymp rr@gn%trwld be used. |lipwikelh epse, multiple

cogt%gfe%a %tgll;ir gzgpfldt 1?eee 0 % éens %&%R@gn%g' tt?ﬁ’@%rature In

steb W&Wﬂa@ét bﬁckloi;f @tﬂfh@é@é ket MQWgEQ?I@ﬁ@ff%[th t&n BS f @6dr settable
mass flow neters to nmeasure nmss ow and her

va]um‘ or metyi ot bised @tataenetat de$1g@\tr:mgertahrr@u94qs meotookd abave, a flow

fl.ow neter Coriolis flow neters are
et sl Bt TR (el RUL i oS ottt dopfal FRipPiie® Cherefore, the
el AT P s, b BBl et an ik
cost atahghictardesigntedperanfregur ati on. Each conduit

conflguratlonl a Coriolis mass fl net er. has. a set
of HatstEPartOv BriZAW JRetsh deBpPeraiire HSrPgV‘B &ping; py gxample, RTD
di [ , I t Nyl
se g'& dr nglén 3}&?‘ ong%t tetﬁéeﬁﬁﬂ@ rﬁ%é fﬁ'ee?r?eepégéae(ﬁgbt&%’\g{" the g?gcess fluid
terﬁ @¥&ird. nt Actdigidg aw amether efrﬁlﬂiﬂlﬂleﬁtolbﬂetﬁb efhvphtRe], lﬁhe fiow meter
e inlet side of the flow neter, is directed through
temma@m] At represeth e tegnpeaiat@reesaf tﬂ@,e tdhlé!elf ICowr rsgkedt sensors LPO,
t he outl et .side, o I The atura
RRG ASEglEeiscnt =Gomfh SR Papishe e Pl e pitallt Mol represent
theSté g@fﬁt@fe%f@l@éﬂﬁﬂ%b& mrtoby the corrbl ned mass of the
conduits and the material flowing within the conduits.
Whe Bas¢rbor thestempefdtaw redaioedgin stéped®3, avempeetyregompensated target

force plied to the cgnduit causes all 0j nt.s
pickogin ot RGN do Eopgisdoint 1ap A 1 Hochaties dafonsBSkOdjent, the
f | ; ;
Rt CYh R B PR o b T G REBERY e g 1 he
diffietede, bdborem thesmbter Qie&gﬁau&peraaﬁh apdithd tahmgtutdﬂmeasured in step

conduit to have a different phase, For exanple
40pezseedap tbrréh?tﬁt lgpite Jdledhrqsheldflrrawrﬂ@t B¢ ureégﬁttrtﬂe ‘Alternatively,

theD %&0(@ {rﬂet‘ Iﬁ%\?tbrea s%ﬂdorg tﬁ)}é’ %grtpc?tﬂrt Cﬁl\é@frlt?sehheln yet other

ase a et eads river Sensors
errﬁ)ﬁdirﬁ\@tﬁl qhéltirtdi®ld Phadidarissd ol sied ﬂﬁ@néﬂd}ﬁh@t@ml used for the pickoff
representatlve of the notion of the conduit(s).
sersiogrn 4IPS, RRGulUstneothe theaspied kempersane.ohs nater ctﬂsw:let@@edrature and

caleinbord BrnEmanfud diathenBl HEREENERC G Brioicg. 1n wor
40Pitkkafife pERSPIsSadiSt®d APGdet RNAthiER thRGemBenirt @¥pRh&ited target
of material through the conduit(s). Meter electronics

plcgeﬁfe‘raitags d'hay nave dsuvg pavet o spetathe drher @ inveep 4081 This process

etermnes a Low rate and ot her properties of a
28 P&t tgeh QHEWI%W{@ gt@gang rfo HFYVh@ meter temperature for a

prélteﬁf'ﬁ’zk SEIRAIR of filR drint®h Merﬁ@'ﬂ?&de%ﬂ@@e of many
nown arrangenents, howeve a magnet mount ed to
one Tt paodeks 400 cambe ppastong)ndrol t&ﬁ: divd sigmal rstzetcb;t metdrelectronics

ot her conduit or a fixed base has received grea

20sf9c aewawth%@mp%wurﬁepempﬁm ra,rgetAalcgpffevwagen@ther than the
1n1915|1|i ' esgt targetpﬁglgoe SIVrOZ ér? | o ltﬁg I}% \ékgtrf & olltq%e c%‘égges with

frequency It is also knomn |n the art to provide the

pi ckof f sensors as a magnet dAd coil arrangenent very

simlar to the driver arrangenent. However, while the

driver receives a current which induces a nDtion, t he

pi ckof f sensors can use the notion provided by the

drlver to |nduce a voltage The general operatlng

o Y a1 1T r r o o s
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constant flow tube anplitude in the presence of high
tenperatures. The present invention solves this and
wortwen4gasobl ens and an advance in the art is apti/esmds/065882
ASPECTS According to an aspect of the invention, a
met hod for o eratin% a flomzngier i ncluding a driver :
terBPRIAY© KBF 1 h DO ¥RESaIst T Usted dQv GOMENSaiRdOR cpgges in the
ke " > N . Do
RSO BIRPARE O RIS P B3O okt o on
embetinéig, thettamgetatype choipbnsandd agest pickastivologeds febowvated using the
nmeter tenperature; generating a tenperature

Tepwspamsat efficint ef Biinkaer (porerapensaenter dbpch#rge mgthe magnetic

RV L,anal intain er
feld froBhuE ol PRyt MR O ol B SMBRL RS v, hgrefore, meter
clodmbhiedl JouabdehoC IR tetubenanplit@he ah reSiRitsk ft¥i Ndedreased pickoff
magneti c material of the pickoff sensors and wherein

voltige stwssdoby gemise aini tegnperaterep drudt imstead geperasest ednew temperature
targe i ckoff voltage conpyises.conpensating for.a :

corRaigied T RS BIoG P o EB(PER AR PBroUehihaggF i the magnetic

fieREQEM 3h. Prid g‘fé%gﬁty inv‘éﬁﬁoﬁ&)%’vi@és_ 96083l tA% &an both decrease the
tenperature conpensated target pickoff voltage

povenpermsededdd; ths flomgmeetee ahdniyetingieadeaht flwel tibgéfasi ng a
coefficient of Br for the nmagnetic material of the )
pi cHBef dg@ﬂg&ée.swpté%% &8l yhe tar%@vgt @lﬁ%eﬁl%@#eraé@i Agf gxhaustive

i t .

et ERERTLEAT SRR Sl aPAZt B FlEhlonBls B%8 within the scope of

theT@wpntt@ef Ifdecd, fircdtefdkilical hate art whbrcaophizé Wiete cértain elements of
magneticfield strength x coillength . ' o

ther pleyigedrsyitped emapdinentsh mayetdiivgsyube kembiwapyi ¢asingied to create

i Rpiadib o L R efindtesn By bBIR 3B din P FieBk Png teachings
of $hiPshntibR! Iy welludlo B appieitatodBbsdbf Eﬁﬁﬁarwkﬁl@g@ tNOBA that the

the neasured neter tenperature is within a threshold .
abovearilescobed hmbpénentsiesy de coertpesdinuwboleRrah gretlid greatdhadditional

hreshold.limt conprises a user. settahle val ue.
erBOGHBSIL I 106 SEAPRKGECl NN 31 'EEABENEeE: »
re r o \Y b : I K : :
B SHSbE PR B BRIl K Ll 28095 She mcnion

decoivpd meadiedot Alugeitiya slkpbdicsy ohi@gecquvaderit sesdifications are possible
retrieving a stored. val ue based on a difference,

withe hieesone Retherinyetiognag dwpeplatled & tegelenantashwil} segognize. The
] e Acgordi t t
oSS FRTREL AR o 50" 10 ARG BBY, ARRECal b w0
embodinilitodeceribet vdovandd phekalih thensesspaowns egutd. aAccordingly,
flow tube, the driver being adapted to vibrate the
ther ycope plihe inventospbasld h%deéem"rlnefgfrgmgthaIf,ollmhlélgméftlﬁtsd
conprises the steps of: setting a target pickoff
vol tage; nmeasuring a flow neter tenperature; conparing
the nmeasured flow neter tenperature to a neter design
tenperature; and generating a tenperature conpensated
target pickoff voltage if the neasured flow neter
tenperature varies fromthe neter design tenperature
by nore than a threshold limt. Preferably, the nethod
further conprises the step of controlling the drive
signal to nmaintain the tenperature conpensated target
pi ckof f voltage. Preferably, the nethod further
conprises the step of identifying a nagnetic nmateri al
of the pickoff sensors and wherein the step of
generating a tenperature conpensated target pickoff
vol tage conpri ses conpensating for a change in a
magnetic field strength of a pickoff sensor nagnet.
Preferably, the step of geneddting a tenperature
conpensated target pickoff voltage conprises adjusting
the target pickoff voltage using a coefficient of Br
for the pickoff sensor magnet. Preferably, the step of
generating a tenperature conpensated target pickoff

I T o o o T
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Preferably, the step of generating a tenperature
conpensated target pickoff voltage conprises using the
wo odobowdsnyg correl ati on: Tenp. Coef. Br x Pi ckof f PODUSZG#065882
=tube anplitude x magneticfield strength x coillength

. frequencyPreferably, the step of generating a
Qlﬁﬁﬂégrature conpensated target pickoff voltage
vaggpﬁjses retrieving a stored val ue based on a
difterence between the neter design tenperature and
1. t he Avpeehodefdr opdrating & flper @kter énclidingadirivegr hied pickd figensors
aspect of the invention, a flow neter, coggéising: a

conpledvia ubley wbethe driveichgingadansed tgevibragis fhg 1n response to a
drigf??%égg.ﬁeom\é%h%rg%tsﬁi&)trrlgfenlg{tbg\gﬁe%yg?‘ 'n response to a

i'gha prckof f sensors coupl ed
to tsaﬁnglaqw thicko@RQItARS; er el ectronics configured to:
set a prckoff voltage, nonitor a flow neter
t enpeastinga flgenaetat eengparaupir at ur e conpensat ed
pi ckoff voltage; and control the dri.v igpal to
e AEATAUE A ot s ChrepersdTae bhickall g Bty it
vol Lag8olliR% %@&3\% NendiRE niBhEM B %&h]gé}aﬂ_ugiéc%rfﬁp%gfeh%rget

configured'to 1dentffy a nagnetic materia

pi ckof f pehksbiiwlage generate the tenperature
conpensat ed pi ckoff voltage by conpensating for a
change in a magnetic field strength of the pickoff

sen , . ' i : .
2. San s ERPEh L fier PR Bho R L SAPOE RichSnit o Pifgneri
mader¢ i theCpiekdf 9énsBrs drelr whéreinnthgRehi of geataringh t@hpéagire

pi ckoff sensors. Preferably, the neter electronics is '
compentaeqd teeaet piplipEovoliogeg eprapases c@mpenpring for a change in a magnetic

ensat tan Ickoff voltage using the follow ng
ﬁe%%ﬂ%?ﬁ%hqﬁgg%&ﬁgﬁﬁé%%ﬁ‘x Pi ckoff 'voltage , . . . r.

v+ 4+ -», , = tube anplitude x magneticjield strength

x coillength . frequency Preferably, the neter
3. el ediheomitbed pEclhum Eheheronthiegtapeef genesginga temperature

desi gn tenperature, wherein.the tenperature . )
CORDRPARHAE. DL PREREOMPUOINAEUNS (e B Rigkaff ypltage using

: I : measur ed
S G SR R A T e
neter design tenperature. Preferably, the neter

electronics is further configured to accept a user
4. set tfasmeethed akclaign 3¢ wackeH} BrEIPf geperatinpadp@paisyre

' I - . comnf i t .ore a
colPEBRhr BL BRI QR Rer SomtirbLRORY T F e uBist
TenipeCqdf chiot PickepssifggePr ef erably, the neter electronics

i A HeT—© Sl & e BRIk e mEER el gl 5ad krgth.
on a d'ff€/6hce between a neter desi gn tenperature and
the nmeasured tenperature and use the stored value to
generate the tenperature conpensated pickoff voltage.
5. BRI Hic DSl &¢1aih OFfuTtier DRAPYINGS tikd Gep bf sditing a andtéralesign
nmeter 100 according to an enbodi nent of .the_invention.
terppetatuge, iyhegeip the t@@wﬂft}lwoamp.ﬁ@ﬁ%rgg Grreetrpacleyby eltagsrs

i | ' il .
BT RTR o TR B PRIV B T2 o
withed @ threbledd liadlt 665ths meemdeshewetperat@ot r ol al gorit hm
mai ntains a constant flow tube anplitude after the

initial running conditions of FIG 2 have been set.

FI 4 illustrates an,initjaljzatiqn. f.low di.agram of
6. {ne T3 aUbSREME poR nedib R rhEpigont PPl ARePlertabic
vaggcordi ng to an enbodi nent of the invention. DETAI LED
DESCRI PTION OF THE I NVENTION FIGS. 1 - 4 and the
foll ow ng description depict specific exanples to
teach those skilled in the alf how to make and use the
best node of the invention. For the purpose of
teachi ng inventive principles, sonme conventiona
aspects have been sinplified or omtted. Those skilled
inthe art will appreciate variations fromthese

o a1 o o Y 4 a1 o -
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at a given flow tube anplitude and frequency. The flow

tube anplitude and frequency vary dependi ng on the
waleiowasssgnal provi ded by neter el ectroni cs 20PCT/HS2008/065882

response to the flow tube vibration, the magnet and

coil _asse y.of the pickoff sensars. LPO and RPO )
7-i nddde %ﬁ%@%@lamﬁcwﬁgﬁe@ fhed 'e\?]é%ldavmﬁﬁ?@?rlses a predetermined
va Eqﬁéﬁp&{&§&ggﬂﬁ%ﬁ%k ds 111 and 111' respectively.

ccording to an enbodi nent of the invention, neter

el ectronics 20 controls the neter assenbly 100

according to the "displacenent” or "positional" type
8. contlhgimthedaticlaimpdr wheicen thewstay ofgdeagtatisaiadgmperasiie s

he dri [ [ th th . 1 ' '
colyBpiiiad ety BiRorion el PGBt TR Ty i Thufh b868Eh
difldtehdteodtwBEn b tetdiQichigltemperatnib hed ARt my¥RlYoed MBdr REnperature.
chosen i n advance. In sone enbodi nents, a default

target pickoff voltage may be set based on the flow

net er det ect ed and/ or .t he ocess..fluid. The, drjv
9. powdr MsG BEaPEy et S SemBle? P S Fiyge tndppickdlf ggnsors
co§P1eY e FIRwAYIBE GRERrLBEL IR Sdapte IRRbR% AaTIoWPRIYAIN response to a

forces and to maintain a sufficient tube anplitude t
driraisighal, tha inethdrcgetprpingktbé ktepobf:age. The pi ckof f

vol tage can be pgléﬂlfted as follows. As the flow

t ub&etlng ¢ t36e4t RIGHON VeHAEE due to the driver D, the

mag : [ .he pickoffs LPO RPO
indﬁ%%ygﬂg§%@8#?%§%Fggg%#g#ﬁé pi ckof f vol t agepr oduced

I's @ohpadhd e méashedd flaw nidt@eapeafurche anpéter dasgewhipgrature;
and can be represented as follows. Pickoff voltage

=t ube amphdtude x frequency x magneticfield strength x
coillength However . the frequency, i.s subject, to

£ et SRS b T Lo p 6h SUETRE oT S BT b easured

t enper at o, @Ber tdHiSeré@ite PArRSEEm itBSHREer IdBsiER Mrhrhiuddby more
t he pickoff voltage. On the other hand, if rnstead of

at t enpt i thpntothpeshptdalimita t ar get pi ckof f vol tage, neter

el ectronics 20 attenpts to maintain a pickoff voltage
expressed in terns of voltage/hertz, the expression is

102Ut QTRLLGRHd ¥f HQH?PPﬁﬁfh%g c&ﬂ@riﬁﬂ@'ﬂg@e&e% gf ?ﬁfogﬁ%%the_ drive signal

frequency due to uctuationS in-proce nsity
to anaththiarthe tatporeurcldengfnoated tdrhet piclokdibltygl t age can be

better expressed as: Pickoff voltage , , , , " , =

tube amplitude x magneticfield strength x coillength

(2) Hr e [ LR ' :
112D A FEOEKr iy OB BaHb R EEREE b P oM Bk Rotic
mat&thidl g ehd Sick SERYnsdRPAHdCREreSthe BiepasFpenegng a ¢@npéranire

magnetic field strength and a constant coil | ength, ,
compensafaskterdet pskoHgwliegn comprsgstcompensaingsfog e chiyyge in a magnetic

| usting. onl e tube anplitude, which can be
fie %ﬁﬁﬁﬁh' Bvﬁ?ﬁgm%PF€3@§ggna|, as is generally known
inthe art. FIG 2 illustrates a flow di agram of an
initialization algorithm 200 perfornmed by neter
12el ediheomitbed afclaion o pewhereirf thowtapeifeenassegbltymp@@turdhe
al gorithm 200. be stored.in a.processor or.the.like .
coRRANTAR REFL Rick) i8S EpBBT Srickdssg Tt Gagihoiciofyolioe using
I nitialization
o R Rh B G e B RPR Ak 0 o et er
assenbly 100 regardl ess of the type of flow neter or
process fluid being neasured. Process 200 starts in
step 201 where neter electronics 20 identifies the
particular flow neter being used. The identification
may be acconplished by sending/receiving a signal to
the flow neter 100, or alternatively, a user may
manual |y identify the fl ow mdfer 100. Once the flow
meter 100 is identified the target pickoff voltage is
set in step 202. The target pickoff voltage may be set
based on the particular flow nmeter being used, or
alternatively, the target pickoff voltage nmay be set

o B . . NN PN



decrease in magnetic field strength al so decreases the
pi ckof f vol tage, which neter electronics 20 is
wee@gnasIned to nmaintain. In order for the pi ckpE€T/US2008/065882
voltage to generate the sane anplitude signal (nmV/ Hz),
the flow tubes 101, 102 nust nove a greater distance,
13j e The fl@(f aﬁplﬁ%é%wéwi% SR BoRpRERg a (CRCTature

Colgl Eﬁs%gezﬁg} ff)lcﬁwmﬁg@lﬁ@%ﬁy&%?‘% ﬂﬂgtfol‘i‘&gﬁg%ﬁhﬁﬂiéh:

Sir creates™t ot ent or vi bFati on

Tehgl GiggdBichBRges volmgehe pi ckoff signal as well a ,
a1 ], TPoe ST ssc bR Fohaen kel yirssdigrilfensh.
nmust be fncreased in order to generate the increase in
flow tube anplitude. Therefore, a greater anount of
power is consuned during operation at increased

14t enféeanathed of ¢laina@divhemm the stdpeofdenketihg senmpemture
magnetic field being reduced at higher tenperatures

COMREN 3G areh Birisp T AL LR QRIS SIBE I MBS Y cehgred on a

: hhasr,

A R & R TR A A FE aRT hSRERURY il Rftrature.
demands for higher anplitude as it would at | ower
tenperatures. The resulting drive inefficiency

15¢ eqdihe érethed af epiny 8, wheieantherthigrheld dinif sprmpyisdsey usghgettable

Vafurelerefore reduces the reserve anount of intrinsically
safe drive current available to drive the tubes 101
and 102 in high fluid danping conditions. This
decrease in magnetic field strength associated with '

16i ncribagsedthedapelrun Qr whetesn thelthrekmddainiin comprissghpreidetermined
i ndust s the ~Tenmperature Coefficient of Br." The

Vaidlgg’ﬁé%é%“ ﬁ’ﬁ’ QJrgbq‘fgfein%Tglfsi eld strength is not a permanent
| oss and returns to the previous value as the
tenperature goes down. The tenperature coefficient of

17Br issmtmddoomaitiginingpeflol tnbagaeplitidowt erfloed mesardvand variable

fornms a part of the theriaI_specifications of al
TR AR ST ARG RUFORRR N RHICPERPS Ofnper at ure coefficients of

man r :
R T O L T
known i nnidietalood ta@ddt $idkodiw dtrige fof b pturatityyoftgickig€sensors coupled
samari um cobalt magnets, which have a tenperature

coef fi ci &nthedlovBtubst approxi mately -.035% C. It shoul d

be qugnggoogothatmtp%gggech§e coefficient of Br will
depgﬁgléﬁgi% BHP?lEJ? %ﬁgnet used and the use of
samaph A EOR adrhpFRARCESnpERMe tAakt pitkdff vbRLsSEIRea &mperature
the invention. According to an enbodi nent of the

i nvent i onpefficeimaniBr ifor & mapeatmtroateriplsofgberpbumslaty ed piadoff

by generating_a enperature conpensated target pickoff
voltage.sﬁﬁgf%@ﬂ%erature conpensat ed target pickoff

vol 888011k tﬁ@ﬂ@@?gﬁﬁ tb ﬁ{aiﬁgﬁqﬂg§eﬂ1§€i]rgﬁf?fj:&5ﬁé¥sated target

vol tage attri butab to a change in ow er's
t enper at pickoffRudtapenpkeratha rdeffaemebhaated tHeangstired flow meter
pi ckof f voltage may be cal cul ated using the ..
t enper at (FBPEIBFG M 2 At rdegien temperatuis prgpednatigshold limit.
t enperature conpensating value. Furthernore, the
tenperature conpensated target pickoff voltage may be
180bt gheegeth6®6T Aah 07 eatharelnie st foatredingahe @rivayighs!
based on a difference between a neasured neter
compripesr i urtiagdhel deverpower. desi gn t enperature. Accordi ng
to anot her enbodi nent, the stored val ue may be based
on previously obtained data. It should be understood
that the present invention should not be limted to
the use of the tenperature coefficient of Br. However,
if the tenperature coefficient of Br for the magnet
used in the pickoff sensors LPO, RPO and the driver D
is inserted into equation (2), a tenperature
conpensat ed target pickoff voltage can be cal cul ated
usi ng equation (3). Tenp.Coef .Br x Pickoff voltage ,
, » , ", = tube anplitude x magneticjield strength x

L B T
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405 exceeds a threshold limt. The threshold [imt may

be user settable. Alternatively, the threshold Ilimt
woregoohes4bnsed on the particul ar flow nmeter usePCT/UR2098065882

ot her enbodi ments, the threshold Ilimt is based on the

magneti c eri.al ed for the pickoff sensors, LPQ
19gpol w%ﬁgfiﬂ claimn iﬂéfberﬂé"n%érﬂ%h%ﬁ}é,g lipHecorapiies deisepsettable
vatygmperature and equation (3), the tenperature

conpensat ed pi ckoff voltage can be calculated. In step

407 the drive power is adjusted in order to achieve

the tenperature conpensated target pickoff vagltage. )
201hi dheenethed oéclamgg , WBerganthetlyrephndd dipiy eempyisas agiredetermined
. This.proce 4 can be iterated by continually
Va@%tg?%?%bﬂglﬁéﬁﬁfﬁgggﬁéter tenperature for a
predeterm ned anount of tinme or until a user ends
process 400. The process 400 can be used to contro
21t he Theimathed ghelhing é At wheremethe stepl ad@enenating a2@mperature

mai ntain the t rature conpensated t et pickoff
colppiai et pic kPR e o PIRG RS e toe afeits
o ugh the pickoff voltage changes
TH oG TPlRey) ?M 49 mpgetp ﬁuémmfzngiqf@gfésmeggth% coillength .
adj ust €47¢¥%¥“Lonpensat e for changes in the pickoff

voltage that are attributable to a change in
tenperature. According to one enbodi nent, the
22t enree hdth&d 6PARERI AL WHereRd @8 stapl (ToRhéravinl hadapédture
generated using the Tenperature Coefficient of Br in
compgesatadatargsirpwhiefitvelthge compristsanigeving a sferadaghes based on a

L L i S D
not raise the tube anplitude in response to a

decreased pickoff voltage caused by a rise in
23t enpeflatvuneer QW0),icosipeathgyener at es a new t enperature

conpensat ed target. pickoff voltage, which takes into
acc@éﬂ?”?ﬁ@(é&bﬁﬁgﬁin the magnetic field strength. The

pre ' ' rQVi h g
feoranie (WG BN ENE e TRImat | adBitdigfbrate the flow
i ncr ease tide 101 0M2) i eespofis. to Thizivdadigial;ed descri ptions

of the above enbodi nents are not exhaustive

desémilyelibnef rRiekoff pensatsddiPib RO empladdp dhe opytube el 01, 102);
i nventors ?o be within the scope of the invention.

I ndeed, 6% sons skilled in the art will recognize that

cer it QRN 20f cddfRyudkpioe- descri bed embodi ment s

may variously be conbined or elimnated to create

furt her eetoopickeffitveltagmd such further enbodi nents fal

within the sco and teachings of the invention. It
Wl o sEROR et STRTSEISt or di nary ki Tl in

the art = j ' . be
comi ned T Tagol 5 e e e oA e o
enbodi newbstrolithédrive kignslctopeaiatath theaempagsurofcompensated target
i nvention. Thus, although specific enbodinments of, and
exanpl es for, Ptoketh y}88€i on are described herein for
illustrative purposes, various equival ent

nodi fications are possible within the scope of the

24 nvamkifw mater( OB fokdihl 23] wherdih¢hd Sleay @ldctranics (@0)lis further
recogni ze. The teachings provi ded herein can be

confpgire i idgnbhhemagneip mateeinbof hapickefT jensers {bPORRPO) and
enbp 'nﬁnts escribed apgve aﬁ pOWﬁ in the . £ h :
A B F RS T G A d Breko YQj,agF & QBRsBsbe IRRa change In
a thADMRAE RN §ReWHTo B e Pal@FMHcnssts (LPO) Ripe)f ol | owi ng

claims. CLAIMS W claim 1. A nethod for operating a

flow neter including a driver and pickoff sensors

coupled to a flow tube, the dPiver being adapted to

vibrate the flow tube in response to a drive signal

the nethod conprising the steps of: setting a target

pi ckof f vol tage; measuring a flow neter tenperature;

generating a tenperature conpensated target pickoff

__________ -
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mat eri al of the pickoff sensors and wherein the step
of generating a tenperature conpensated target pickoff
waoelagssconpri ses conpensating for a change i PCHUS2008/065882
magnetic field strength of a pickoff sensor magnet.
12. The nmethod of claim 11, wherein the step of
generating a tenperature conpensated target pickoff
vol j ' ' : [ :
253 01 ny eSO P Rchl 2 st th M O P REBL DY P30 urther
comfagured td 3djusihbe nrpdtgiclalff eodlaiganubihg abwsfitiont dfBisfoe pheoihagnetic
enerating a tenperature conpensated target pickoff
maesiial o Ehecypkr il ses oL thO* ol | owi ng equat i on:
Tenp. Coef . Br x Pi ckoff voltage =tube anplitude x
magneticfield strength x coillength . frequency 14.
26.The T tfeRdn@ter ¢ | @)rofaihes, iHerdinehShRRer @iccBBRRE 820)NY further
a tenperature conpensated target pickoff voltage
cogiogped segenesate ademperaturs tompdnsasdduergsapmliotrvodtage using the
I fference between a neter design tenperature and the
ﬁﬂ%ﬁ%@ﬁf@H”ﬂﬁ%er tenperature. 15. The nethod of claim 9,

irn ; E%%d limt conprises a user settable
TeW&'f.Bzx ﬁﬁzc%@‘f%% & lobe @hplitrl @< mageatisifield stvength x coillength .

t hr esh8E@4"Hi t conprises a predeterm ned val ue based

on the pickoff sensors. 17. A nethod for maintaining a

fl ow tube anplitude of a flow neter over a variable
27t enge dlow etk 1960) ST 3, Réhckdif tisd SRer @fcctraniek Y20)ds #urther

drive signal to a driver coupled to a flow tube, the
comfigwed tagkigtraeter desagl istpicratare; shgesin gicdRmperajwrk cagwengated

a plurality of. pickoff sensors coupled.to.the flo
rBfuck e ilaetia RS Rl SERRY B ofip BPect S s ey the
mdaSiieg it t%nﬁo@fﬂﬁﬁ{‘é%@(ﬁﬁiﬁ A098dhold GERA §f (4O He@é}‘:ﬂeb@hﬁ&nﬁeramre.

tenperature coefficient of Br for a magnetic materi al

of the plurality of pickoff sensors; and controlling

2822e g%iél\éf%alie?eg?g@i)oﬁc i'g;%,\r;@{epéﬁgﬁen%eq%%terq%gonics (20) is further
cogfﬁ%ﬁ@& ?@%&ef)% Wee i dife %ﬁ? 15,88l kW% ﬁiﬁ{iht enperat ur e
a a nmeter design tenperature exceeds a reshol d

[imt. 18. The method of claim 17, wherein the step of

controlling the drive signal conprises adjusting the
294r i Jaeglowemetey (10theofedainodl . stheesinithg mpter hpstrenies (HY is further

cobREFRRR) g SRR, I5348, P A MRBLGR P e ko

serRORLIERREPONI edet er mi ned val ue based on the pickoff
sensors. 21. The nethod of claim17, wherein the step
of generating a tenperature conpensated target pickoff

30.\-|/-g W%{éri?@)ﬁn&l&?ﬁn{ ep{l%léeléig ’t ehgl_e‘?e? %?efclcrgpn"cs ’(2(_))’i’s further
configurkd RerBld 4 YR TRINRED bh 'aediffel%%@?&w&eff a meter design
colllength . frequency 22. The nmethod of claim17,
terapera@rnandheshepuat tgapemnatre ngd asd treperrad wnkae to generate the
conpensat ed target pickoff voltage conprises
tm?@@??%@?ﬂﬁpﬁméF%ﬂ%ﬁ“ﬁ‘Wﬂggﬁased on a difference
bet ween the nmeter design tenperature and the neasured
neter tenperature. 23. A flow neter (100), conprising:
a flow tube (101, 102); a driver (D) coupled to the
flow tube (101, 102) and adapted to vibrate the flow
tube (101, 102) in response to a drive signal; a
plurality of pickoff sensors (LPO, RPO) coupled to the
flow tube (101, 102); and neter el ectronics (20)
configured to: set a pickoff voltage; nonitor a fl ow
neter tenperature; generate a tenperature conpensated
pi ckof f vol tage; and control the drive signal to
mai ntain the tenperature conp@nsated target pickoff
vol tage. 24. The flow neter (100) of claim 23, wherein
the neter electronics (20) is further configured to
identify a magnetic material of the pickoff sensors
(LPO, RPO and generate the tenperature conpensated

I o .



