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[0052] Figures 20A, 20B and 20C depict the lack an
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to exendi n-4. The pancreatic hornmone anylin produced a
significant effect as expected.- [0053] Figure 2 1
depicts the lack of effect on weight loss in
di et -i nduced obesity mce, in contrast to the effect
of esedlede prcamphigiinster of ariubsance P%9%S§%%Sugxt%°eat fiaioeerthe gyface
mn@lgﬁge@mﬁ@p@mmé an G P. Positions Yl, E3, D9,

F22 23, L26, L27 and K32 are conserved
across all species. [0055] Fi gure 23A and B depi ct

beneficial acti a | in/sCT/anylin hybrid

SR RES SR RN O TERRRAWIR  educi ng

sntracelfyy @feg&ﬁ%%mér%%ht@ -feddrtMdRy. Fiht $efdon
56] Gastric inhjbitory_ polypeptide

THE | NVENTI o{}é[
(G Pjll arppgge g@pﬂmf@lt@wp@pptewemfuledqscmghoa € PigtRrred
pe pEﬁqS‘&iuﬂQ{g{'Pﬂﬁé 1né/5}ﬁfone8§qmstr9t9& fifthe QACH&% REWiYs in Wthh

action t i1 gl ucose-dependant stinmuil ation of
i nslike yefesence eltarmfsrs G5 $eile samd Bﬂl'ts ineughoytthe dfferent views. The
hor I

ant R AR AEHAT B0 lesBhpra s oAl ofise PRLANRLT
1&ypd@ﬂymegﬂa;mvh@keaém@u9EmﬂmGLP | anal ogs and
ey of TR 55 DERB AR Brehy 6 S SAT AR &a controllable,
control I'i'ng g ucose In e Paberic
pat nmﬂtesﬁreetti'aesdensailtransferrdyplce, effect of GPis

reporte Loni fi antI in di betlc ubj S,

conpar egll‘#}é? ?\‘%Pﬂé?ﬁ aﬁeocr dac :ﬁ%%rafg)o o%embodmén% % a

pr es@itiotlhble tlectfonmagattici a@mwroomablearﬁﬂn thardevice GEPEG. Ibtespenttely
i.n the s ects suggests that G P

18. g%ﬂwr‘t‘lnﬁﬁ%tﬁ% Hgﬂg’fe a?tﬁ‘L‘ﬁtn lg'ﬂja H9% type 2 di abet es.

Reduced @dP3A6€8ptapk depi@ing 3SURentiversPaiige prffilCoftaateRemplary

cells has been ﬁrgf ﬁq%tq contribute to ogﬁégé_

r edleeca! bt the enfretiatle sleptigmagnsfic actugipy 9) .

Despi te pleg 313%1&1@1@911 i ingaptasﬁm-eergte&ﬁ@é@eﬁte%fal Brentplary

subjects with t i abet es, possi bl e that

adnPIePSEs %elpr@t?ddtlth@t waftr&r ¥R rrhta% tsw&tr ©h# sthslenes, By pressure
26 Pb&ﬁ&@&ﬁh@&ﬂﬁﬁh@ Q1A &e&t’&ﬁa@&%" bliatht I'elsﬂohéive g the

not e the gastrointestinal effects of

( 20¥leetrigal ik of FIGi 8Ad the | atter peptide s ther apeut | C

Wi ndow,

dosi ng r§%¥ﬁe£§£¥gafh&i§%§%Eﬁgﬁﬁéﬁ%%&h%ﬁ%%fg$g§ (ﬁa

i n codrollplde agadie-fres tthagdarpplitensfergdevickiese i ncretin

hor nones t

enzymat 1 EhEd SR RIS Bpbat BagBEl 4R S
2pe pbmdedamelht\éf ] Dﬁiﬁrdlmle pbaij@fr@ tl@ydermhléramfelt dewvice;

N-termn Ieava |des LN vi e
recentl yﬁch %tﬁ # mI0 6155(138?“ as eavéal PPFP Nﬁg’?iaﬁ%gh %f{{g{)

be icomtollablt eléctrdmatghemcr actapr podaidedin the 2evad)of FBeVecampled to a
studi es have reported greater in vivo efficacy of
DPPSYP8fesi stant G'P anal ogues in rodent diabetic

model s (RiG.283 a rdaPPa§ectRreaigeal oferedibodimtent ofttietontdofable

Slor FRe Rt PO PIHEA WE 06 B AN Lo ayple By Prinee

properties, including enhanced DPP-1V resistance, dua
hornmonal activity, and inproved pltasma half-life. Al so
provided are nethods for treating or preventing

met abol i ¢ di seases and di sorders including those which
can be alleviated by control of plasma glucose |evels,
insulin levels, and/or insulin secretion, such as

di abetes and di abetes-related conditions, and

condi tions and disorders including, but not |imted
to, hypertension, dyslipidem a, cardiovascul ar

di sease, eating disorders, insulin-resistance,

obesity, and diabetes nellitus of any kind, including
type 1 type 2 and gestatlonal dlabetes The nmet hods

o o - - . o o g,



[0065] Useful in the therapies disclosed herein and in

the novel A P hybrids disclosed herein, are native AP
woepisiode77hor nones, and functi onal peptide anal 8gs/Ua2@6/005043

derivatives-thereof. Certain exenplary native

pepti des, peptide anal ogs and7derivatives are

descri bed herein, however it should be recognized that

I e B L R o
a neatsporfAdvice Hadvitin®d sayphihg Bnd B BsR cQHabili@y E & Bedti¥® shown in

adJ nct thera i es .disclosed herein. I'n one enbodi hent,
@Fﬁm Hmgend miecHan eppdicwratonser i vati ves have at | east

one hor myGadA &cd fidk HM?@fnd@ Rahd #orfdTiReRbf Hfcedleree sample,

certain enbodi nents P peptide anal ogs are

Rgotiales apd inject BOESor that a native G P peptide is

capabl e 19&. i R% thokAblaedHdHl e

anal ogs and derivati VgSeI nc lggmtnt%@wﬁcfrﬁéﬁgp %aﬁl

r ef ecaplassndsdlediag coligstiempraeesssher eby i ncor por at ed by

referen id e it t ri

ol ypoptigs T fud 106 B GAANAROM GREhILUFARE pRER. & 7

anatxegelaraeiertrical gipuiSitdthh yontiotisblé electuseaghetictaomatve bAEGS. 2A,

nd, t:h further Jintended

P SA PR R SR AT old doplafiol erPivalyE o T

pl ace ofFlG@. G Rao almpmamel pmbominemtgxﬁa insddte-frexcirandder@giarinsier

ant | dei les andd an fra nment s, and derivatives, and

small more e E S %n?gc%‘ﬂflg? 858?38‘@?965’ Accor di ngly,

when a GIB. mri'@(pdﬁﬂeoﬂ% piagrupepdwidg sirfack AeAtERAEQMInE @multi-
use |{1 ttcu ar 3@?{ rag Htl ¢ nethod, in another
enbBd ’?‘?gﬂlf’ ragsderm TASHCa G P agoni st be used,

1Pparti culraal ys 1] g%ﬁﬂbﬁ&tlr@%trblﬁd&rsﬁﬁ-tl G@gﬁﬂ@éfdé%mplary
1S _de

derivative ther 066]. I n serum
by HFHLBR NGy 19y E)F?rﬂ‘[é’g%bl? %}e‘(t’fﬂﬁ}ﬂg?“%c actpigrs i & E@g i2g 4. 5, 84
shocsrthbfopinqgi-gh@{terefgl ife (about 2 mnutes in vi vo)

limts the therapeut| c use of G P.[0067] The follow n
r ef er end&SSr¥adnd 1¢48 apefrons gad reptrpeaspastiyg siagrms of pe exemplary

Useﬂdﬂﬂabk%eéﬂl@ﬁééjﬁar@&rﬁm%ﬁic&vfcm the novel GP
anal ogs and GB? hybrids of the preésent invention and

2G¢ i nd usdl@nlyina Sﬁmrw blaek dipgren o@ﬁ mepleanirabroelrging unit

| nvebleap PRseH

R e e e e
di slmeﬁ@bBOV@l‘ﬁ@Ifmd for extending the survival of

i nsul i n g oflygl, eﬁﬁ{@ms@i §iSerl of b MO AL P Reclle 411 T
proliferation an el r progranme “cel |
dedtdnsdefiha t@pamrtfsysterg @ddptadgo auiommtmaﬁﬁsﬁnmtm:r emndaliefieds

94 nsti‘hnki%rﬁ%% %al’and insulin response to el evated bl ood
gl ucose leve An i mportant conponent of this

| nvent i (WGJ ¥ 11; heclmniatl(vdlhgr@m ofh npgdid-Rédtrdtksdeamel thnddokt deRice
i ns.ul |tn Esg g}t bet a-, C%ITIS i N [ esponse to the

adriiy s it FPar oDt eRd a GP-1, AP,

Exendi n-F41G Or8 i&h E’cHenfaﬁ@Elp&l@dlag't@ﬁ RF & SlteHati(d FeddRCRIRL OF

a ani s 0069 uro ent Application 0479210
7 S el pnaeyibe MeR s be b biervon

GIP(l 13)-X-d P(15 30 -Y, wherein X is an am no acid
30r e SDEEILETHBESCREPTIONIOF AHE INVENTE@Nect ed from

o S e 7 AR 6 i 10 0
H d y-Lys-Lys- Asn- Asp- Trp- Lys- HIS Asn-11e-Thr-d n- Hse
orH @ y-Lys-Lys-Asn-Asp-T f

-Lys-Hi s-Asn-Ile-Thr-d n-Hse-NH2. [0070] United States
Pat ent Application 20030232761 by Hi nke et'al,
publ i shed Decenber 18, 2003, reports C-term nal
truncated fragnments and N-term nal nodified anal ogs of
G P as well as various G P analogs with a reduced
pepti de bond or alterations of tine am no acids close
to the dipeptidyl peptidase I'V (DPP-FV)-srecific

cI eavage SI te pr ow di ng DPP IV- reS| stance and



[ 0080] Further exenplary G P anal og conpounds have a

nodi fication at the N-termnus, retaining their AP
weeowpser74 bi ndi ng, in which the N-term nus nodPETAARI06/M05043

i ncludes H, isocap, isoBuOCO, octylglycine, Y(Nwe) and

succi noyl . Further exenplary -&-P conpounds i ncl ude

those with fatty aC|d nodi fications or combinations of

nodi fica |on ri bed herej e retaini

Thei r @ boegtefe PR Hmaing e i oyoeubs PR Bfontieured

a C t to\/injeyt, a substarex amlath theagkilNbfta fafintul BodyD dhjbétivatde MBesdmdlude

d with a substjtution r ndoficatjon at

pos s Ea‘ing R mPrq va?fif&ﬁcmﬁggrﬁ Lo pigigp de skin prippo injection

DPPof iie abs@aseq®igh ehidahygiotdrm@d nestile)) @thf:lﬁh_feb‘tlo%%é{uces are

deriviative npdlf ation h can_ reduce ren

¢| e&emHgHES fo Ijpctdy ﬁé?ceéf%#ﬂﬁ t@e skin withQit ey ﬂe&%the skin with

nmodh hédadd (1.0 ntledtecP 08 sHuRIe nbted2hf Ehe&eﬁrﬁ“rﬁ@dl@-*ﬁ@@das used
with a fatty acyl derjvative. For exanple

| e
N- t BerRinAefersde fpicss that ingect withayhBrsheigropetthe %@rawam Agpdle or
aci thnéd. Thus,eedlé-fred @évﬁde@ Hia? filcYad® a el bl thP AR nct used to
hi qne embodinment a fatty acyl substitution is a
oct {rsgpigice the skig Soy@mﬁeﬂefrew@p@wivvmes kY Qnea Bipset prejectile
18t PR&bd HoR tﬂe4devéc@ td)fallgl.eﬁwx% 9‘31{1 r B&%le@?%ehhﬁ&ﬁo%%g@i%es
positon 14 is ete or exanple,” can be
f ur teilieon pressbfernsevidedity the @gng{ljﬂ yC| ne for lysine at
ositio [ t] of
Fh e lys Pl%eéf@ afta% pcg’glﬁt /I\gtﬁgx]% gsr shﬁwgg s&l#—:‘ﬂaﬁ@ bfo%k @éﬁ‘ﬂaﬁ £ gﬁ]
oct 7Xerrtplarp atadie-sd traysdmpal t@hspert devibo m(}mad ® transﬂeuajmbatance

o Rt bR S 0 AL L 100 cante
Lfret hiedrnd imgects liguad fdrmolaudlﬂfof a‘ﬁacteh prinoiptee fo kxdngsle) @cirug, into
oxXi i on,, t.he t hi oni.n ition 14.is .del et.ed or,

O bEPlaefiiLnga) B B A ARy ST Lo b AR el o
hyd adlii)ﬂi’tﬁbtlﬁ saiie Bevicdliod carblilised totdolledt b iahSIp fiam aﬂilologlcal body

pos 5is.d ed or s bstltu ire f

¢ RS Essing el SieGampieolicbe s hEY o TR Snd
an ahﬁggn Hdrhdl Gestitvolr @23 thaomey B proViBe ERIIIA tikGetlice 100.
2geletlon in am no aci 30 of G P, those having

ne or t Qf&cetlf"bwgwﬁﬁw indludes aqorele | psonsy ﬂamsalb%tmsge

haviniehARR: REfafPrss o tledidionsal byl iRGeqfiled Spedd AR didibter to
those having one ami no acid deletion in anmino acids

1- 3penefatg hecrace 1 (4.2.65Ken) ps regpired (YegRelY, SulsEnEa g esiksizom
t hathe st f1aRHhd 4 j%ﬁ?ﬂe%rcg @f‘th@ﬁet Qé’f&iﬂiﬁﬁg th debkh 3F 8%1 ﬁ‘gﬁon

one ot her Change as describ ereln as a
t h aih¢ pasaletld4 pppratly copiging e dafcirfagee snsb esthe rheaad } 1r51thfaétc@sbe

g@&éd%alngtqmm{d%ﬂ Aificd AT 3N Bre ihdH ﬁﬁtﬁ%%g éfﬁ:lg Blifide 101

| roves receptor activation
Fu r tha,tecronmle rﬁlpl dangeten of ghei ttamfsmdsstmm Hlddisienalkyr the duhgthrafiam

S Pyl Bl TR SRS, B By ARG P,

or ﬁmﬁnmegkawme by E, the histidine 18 replaced by

el acod By AN Ioal fie Lor s ket R e BTbb e

3@l amibstanat Firetsstreiching i sieffdeat eltin Pyrnliguled dién to&e @wtd%ﬂ using a

al api ne_at position. 28 repl aced, by serine. 83] In
oo loaltE it B P HE PR e g o SEreSoroRD Pocrratng2
foll owi ng nodifications: dAla2 to Abu, Ala, Gy, or
Ser; Metl4 to Leu; HisISto Ala, Arg, or Lys; Asp2l to
G u; Lys30 to Arg or H's; and/or an N-term nus as
Ay(Qct). [0084] Further exenplary G P nodifications
and conbi nations are shown in the foll owi ng conmpounds:
[ 0085] Accordingly, it is intended that the
nodi fi cations descri bed herein can be conbined with at
| east one other change as described herein, such as a
change that inparts DPP-TV resistance, reduces or

el i m nat es oxi dation, reduces renal clearance,

|nproves ‘receptor blndlng, or |nproves recept or

. o o - o o s o - o S



[0092] Yet other xenplary bioactive peptide hornone
nodul es i nclude fragnments of anal ogs or derivatives of

wa 20rmgertent pepti de hornone sel ected from anpCTmS2006/005043
ADM CT, CGRP, internedin, CCK, leptin, PYY(l-36),
PYY(3-36), GLP-1(1-37), GLP-1(7-37), GLP-1(7-36),
GLP- 2 OXM ANP, BNP, CNP, urodi I atin, Ucn-2 and Ucn- 3,

neu U25 L.CEe V. uronmedj n_S,

e oL bsTlgtid e bl oo e 8Phe PR SRG nativmpst wore
at ﬂlﬂaslltt@piercbor nmonal act|V|ty of the conponent

peptide ne. ain, I may .conpri se one

nore i ns%f oG ayﬁgq aéf‘?”ﬂﬂ@ ¥ Presiing %‘ﬁg"@? 1clﬂémo the

AN 0f3E 1 T GRRLRE En @bmé Enﬁbcsaﬂﬂ@@mrgépamwrfé@e J%fb?éHéél Sr force
and thg derivative nmay conprise one or__nor

frodirfisguger tsiaclyted Sdetgrming velien dheysugfpesila S bias %rﬁn é‘i‘ng’G’éﬂBb r

CONRRAMEA pRERb kil fH0 ST Esendb® c&iﬁﬁmekb%d 18P Joqa{rblyer
her ei n and known in the art. 93] ai n exenpl ary

f r aBfivhibitietrRas etk e profered sur 'ctce @ﬁ@eﬁ@ﬁ psaelicwdt i vi ty
i ncl ude {REmE ehboBmBets, AHNENER ddt:m?il? ﬁwdg: PButtoa

under st ood t hat conbi nati ons o?p bove-descri bed

anaPegeerspepddensitlyand opppled taiklehoad d h5 f@ra?gfnﬁmf thelogedimisifhysh,
he | ' .
neetn) ASLACh A R e SRR 9L e

t hetosavoid pyncthringthe side dedngpoentis immapdlemeuexacbﬂ the ixedle (e.g.,

o S S5 aels M ek PPOS BRHERS lnd BRRbE R isia e 5

ot hmmbﬁt@t}fepwﬁh fhee@lertd?el Elinh:ﬁmon tdiﬂobhhmesu.&m@njeauiqn pressure,

e TS e Ao icBr SO df et SsRiesits + Role Rl o ghleggirectly

1&xaifp e hexelp |t@fe&lu@rh@éeﬁﬁ>l}f St MBI cherdB Yhel 10k VERL S diffoe is
l4Leu, 25Phe- exendi n- 4(1 285)
14 LWC@%@I@&%? rRngipg .ﬁglp) 00 tg 5 mm, while its diameter can range
| 4L n
14 S 5BIRE oOER ot e smogtimens s siamsigof e e
of sbvet ti0gah.osed f r agment s, anal ogs, and derivati ves.

Furt he odi clud N22 11 OO 5
Vot ' ot el Raiarip L s aousd 08 it T8 FTRA BETHE bifdor
20 pe&tﬂpdfaell}eﬂdirﬁigﬁﬁé frl;ansfened subSﬁaﬁdbC ThE 8Yringetl :li §ls@fncléldes a
onent pepti Qr npnes i ng. anal ogs an
dor DB oEB R 4 Cop e et e el Ba o e
st akkdrivdiy 113 Mb@ieat dfaRSpusdeR P2d dlbnk théRhgiRlidaC axis of the
stabi]it bloavallablllt%é organ/tjssue targeting,

r ecBINEE Y | ineitherdirgeiionsreg agmsmdm&nr%ﬁqure PAYIRELHE reservoir

Pr of &, Nn Bb&lbiiBodiREE, Me ERRI11D hﬁh’f&%ﬁa@{ﬂ tREHdvice 100 In other
characteristic to the hybrid pol ypepti de. Exenpla

Z%ep@m@ndem@ﬁhm@gq Heligssearatsly attacha lmtcn@le deyigsy QOn or
7
A n} (pi@%bx?&(n%?a‘ll? a)z?lla@mﬂef(ﬁo% gg g}@ng@ ?Wc%a?%é ﬁgacﬁgarg the
unddﬁvscted@@, supines aondsl refereise 900001 (Mbsyabgwbl-zcbergdabdda@cdn
i together with the

bi oEgggﬁkgg;Ségﬂsglng:Jf%%g égscd%@gﬁi?bed herein are

cont enpl BteawpzzlEdt4 eamndepélegsatilin eovipiedtto thexsydingerid2 acthd dlstal end
3%2?5@H§ &ev?ée ]@Uysuch thaﬁﬁfjeel)é% Al %Qéle Oc/aBE er @ggmﬁa&; éamphng
ar e(ial, smkmgmteed‘pdlﬁbxedt mzletadmﬂ &br\its bmtencad ubev Erhps RIshEpling
nodul es. For exanple, as further discussed herein, the
pepti di c enhancer Ex-4 short tail, which is an

exenpl ary Trp-Cage sequence, or analog thereof, is

added to the Ctermnus of any G P analog, and in
further enbodi ments the peptidic enhancer is attached
using a linker. [0097] In one aspect, the novel G P
hybrid include a G P portion exhibiting at |east 50%

at | east 60% at |east 65% at |east 70% at | east

75% at least 80% at |east 85% at |east 90% at

| east 95% or at | east 98% sequence identity to a

natlve GIP(I 30), natlve A P(1-26), native A P(1-14),

o ~n P~/ ~ N\ o ~NI NS A PN S\



Rat Anylin KCNTATCATQRLANFLVRSSNNLGPVLPPTNVGSNTY
h- Ayl i n:  KCNTATCATQRLANFLVHSSNNFGAI LSSTNVGSNTY  h- ADM

W RMS& G RSFGCRFGTCTVKLAHQ YQFTDKDKD NVAPRBKI /BS2006%05043
S- CT: CSNLSTCVLGKLSQELHKLQTYPRTNTGSGTP h- CT:
CGNLSTCMLGTYTQDFNKFHTFPQTAI GVGAP h- CCRP a:
ACDTATCVTHRLAGLL SRSGGVVKNNFVPTNVGSKAF h- CGRP b:

o LR %@%%%\/EW% Rl Py
h 7)Ampmtnqg3am e TOCNENSHIRE MM AMGRAGROBSAPVDPSSPHSY
PHAQLL Mﬁ%&ﬁﬁ%\%ﬁ%ﬁéﬁﬂﬁ%‘b@ﬁﬁ%%w using a

( 1- Gle)rDIIMMWPAGSpeCIaIIy-demgned electromagnetic actuator 125 is

W&%%Rg@%%%%@g D‘gt?g e|13 rl_algll rise t1£r1n7e)(e gCFKs t%an
M—NHiﬂBGEbJMV\PHtEcW\IEB QMEIIE KiblLrekdit-HEERINLiGIHd&ices that

SVSS DFI PGLHPI | TLSK| LTSMP SND
LEl\ﬁ?&%ﬁfﬁ?&% REBIRN pr ATER bR AR
YPI KPEAPGEDASPERELQNBE{YYA! sirgﬁegtyﬁf\l}%gg{? ﬁ‘é?fv‘n%f ; adjustments to
A PRSP TRE RER HAOUT Ry Vi ogs of the
IMDE&EdﬁIdﬁﬁ%feﬁIsa\(aﬁ&T&%@%hEEdlé\ﬁ'eé/ H&Q@s %712s rel%ﬁ&%ﬁly & |
© HAEGTYTND VTEYLEEKAAKEFI EW.| KGKPKKI R
HAERBEERHOm\ e foptismdnygeas M RIeb S ke Ly @wdﬁd epibwithin_gap,
HAEGHE L FCRRALEE
HADGSE%%E%%?FL DNLAARDF!I)%IY@ 11%%2“5‘:%‘%@& a%as Actuation of the
HAEGTRYFION S RiE K hAREmMECHgscHIGRMe G s in qulet operation, which

P S e R

1 HGEG MBI SR OMEE R pEVOKINCERBS GApRRBciD 0. 103] Th ese
pepti de I
s ecda s SAIEIRIAX Sl LT Rl 28GR i
pur jinsgeforefapplivd to ﬂ@tpamgen 26 dmachave trhmsdetriab transfer dthet he

Ct | t:h P
C L EHTA R P RS B D05 o
a flidesuchak a)rlg}dMsl@abiypoupﬁthﬁ@uﬂﬁ@béadiﬁg 1hyTHal rsdmanve

ther st=transl ational nmodifications., Oge skilled in
2o S B el ot B rop B ek B2 roitoiin SOy bRt iogalo
of mh&s mreqmrga 126V emt bedtingRestritiSradibem S@aRhf 6f3he@d Wi ,Rvhile
term net hi oni ne residue. [00104] It is al so
i ntaé W@Eﬂxﬁifmv?{n‘%dl tion to conprising a G P hybrid,

i n ot heln esthoethbBIthéntd, iR LBRREIP MESin6legE bishadndie E&hﬁbn%ﬁ’tn
be used in ad unct thera % co-adm nistered wth
f

G Pugha %@a@ﬁ LmbIR | Bh endmmoyeshlerompansat, A asioil assembly
29 aniday A PfcePr&RB&ER iR Ble@ol) as‘seﬂpgrm Earpl?eoo{gpﬁgd BM id] afg%
ve

useful .in the present invention Wt

G d%r?&h%ghrﬁm oiiadisepily rdﬁow%lﬁm xpd dddto aybleﬁ@tramﬂ@mal transfer

in I grel°]

(Sl A, lrerl) SRR Lot AP oBlghd AT

| nt@upkedion fanser h@nsm] l%thatmﬂfqna@s puRpat an rratnéains fixed
%dmsfiﬁﬁ oftNéste'eYe‘?ne%@’duPH L Bdayopept I de hormones are

kno in art. as are funet: onar pepti de anal ogs and

30deri vat ily swne @ebadiments gerdevias YOiatlides apseptinteeae 120 that

pe r re descr.i.bed h

e T e R L b

f anthatyhqudeyice dersadyhfat anaactuaboﬂ Fop bmmﬂé aarght anittingldiseniLED)

in the art nmay be used in conjunction with the present

i nvention. Any anylin anal og or derivative known in

the art nmay be used in conjunction with the present

i nvention. [00106] Another famly of peptide hornones

inmplicated in netabolic diseases and disorders is the

anylin famly of peptide hornones, including anylin,

calcitonin, calcitonin gene rel ated peptide,

adrenonedullin, and internmedin (al so known as

"AFP-6"). Anylin is a 37-am no acid peptide hornone.

It was |solated purlfled and chen1ca||y characterlzed
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to nodulate lipids, in particular triglycerides, or to

af fect body conposition such as the preferential |oss
wofhodeseamd sparing of | ean tissue. [00108] TheChnwSamne0s043

calcitonin (CT) was nanmed for_jts secretion in

response to induced hypercal tbia and its rapid

hypocal cem c effect. It is produced in and secreted
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oot RirerecERACI, RECTscon ot 8 ganfRet ¥ hélies an
stimulation, insulin secretion, an increase in body
tenperature and a decrease in food i nt ake.

(W mal awansa, Anmylin, calcitonin gene-rel ated pepti de,
calcitonin and ADM a peptide superfamly. Crit Rev
Neur obi ol . 1997; [1(2-3):167-239). An inportant role
of CGRP is to control blood flow to various organs by
its potent vasodilatory actions, as evidenced by a
decrease of nean arterial pressure follow ng

i ntravenous adm ni stration of a-CGRP. The vasodil atory
actions are al so supported by recent analysis of
honozygous knockout CERP n1ce mhlch denonstrated
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chal I enges in osteoporosis research is to develop a

therapy that increases bone mass via osteoblastic
werhwsset7i on. mthe |ung, ADM not only causes PpaTmsz@6H05043

vasodi | ation, but al so |nh|b|fs bronchoconstriction

i nduced by hi stami ne or acety Zhol i ne. Recent studies

usi ng aerosolized ADMto treat pul nmonary hypert ensi on

in a rat,.nodel |nd| cat eat
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end¥gekElsderdmhs #leldsarcdlicationse Hish et 882 WWVIMPR et
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published in vivo studies, -6 adm nistration |

ed t
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PP BRetfer S edli e, BActcRy | ECRBhed i gan be
any hied ak Bi Ridivationdftthe gliddes s positionan nﬂlidaﬁmSoﬁrfoseCﬂR sohe
the CRLR and the receptor activity nodifying protein
(RAMP). Many cells express multiple RAMPS. It is
bel i eved that coexpression of RAMPs and either the CIR
or CRLRis required to generate functional receptors
for calcitonin, CGRP, ADM and anmylin. The RAMP fam |y
conprises three nenbers (RAMPI, -2, and -3), which
share |l ess then 30% sequence identity, but have a
common t opol ogi cal organi zati on. Coexpression of CRLR
and RAMPI | eads to the formation of a receptor for
CGRP Co expreSS| on of CRLR and RAMP2 Ieads to the
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oct apepti de sequence (CCK-8) is relatively conserved

across species, and may be the m ni num sequence for
woialewgéoal activity in the periphery of rodenPeT/USkes/005043

the term CCK-33 will generally,refer to human

CCK(1-33), while CCK-8 (CCK(Z%§33)) will refer to the

C-term nal octapeptide genetically in both the
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Li everse et al., supra. Studies from several
| aboratories have reportedly confirned the behaviora
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pepti de anal ogs and derivatives. Certain exenplary

native peptides, peptide anal ogs and derivatives are
wdeswroséed herein, however it shoul d be recognpPgeastianosod3

any known leptin famly peptldes t hat exhi bit hornona

activity known in the art nay‘be used in conjunction

with the present invention. [00141]Yet anot her peptide

hor nbpe f am .in neta seases . a
0y oot a, b Rl A cRfioh Berler QR B hibah SRR e
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le pin'cmcié £5RBEs86r preranMBIRRSIcHhte!thevdlthObisBE ol fEARIGve the
fam|ly. Leptin' s anorexigenic effect is dependent on
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recept or A\ GhioR ey&@&e%c&eh%&ofe%{aﬁ HedhO BériREdMy CoRBhd Y0

that includes several notifs for roteln-proteln
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ent Applications WO 98/55139, WO
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lications 97/ 27286 a .
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Wigle, et al., 1995. J din Invest 96 : 2065-2070;
Barash, et al., 1996. Endocrinol ogy 137: 3144-3147.
[00144] O her studi.es have shown significant wei ght

| oss activity due to adm nistration of |eptin peptides
through intraperitoneally (i.p.) admnistration to

test subjects. See, Grasso et al., 1997. Endocri nol ogy
138: 1413-1418. Further, leptin fragnents, and nost
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reS|dues t aken fron1fu|| Iength hunan Ieptln have

Y Y o



(1982)). Athird related peptide was later found in

extracts of brain and named Neuropeptide Y ("NPY")
wODademset7e, Proc. Natl. Acad. Sci. USA 79: 548B€9/US2006/005043

(1982); Tatenoto et al., Nature 296: 659-60 (1982)).

[00168] These three related pkpti des have been

reported to exert various biological effects. Effects

of PP includ |n Jb n of pancreatic s tion, an

r el BEESHCRY ht SeadRERdaEay py alsgrheeed BRfegica
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| aboratory experinments and manmmal i an, especially
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Gut ni ak M, et al. New Eng. J. of Med.

326(20);1316- 13 99 Nauck, A, et al.
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met hods of the present invention. [00214] In another
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[00216] In certain enbodinents, it may be preferable

to |l ocate the bio-active peptide hornone nodul e
exhibiting the at | east one hornonal activity such

that the C-termnal end of the bio-active peptide

hor none nodul e is am dated. Am dation of the

C-terminal end of the bio-active peptide hornone

nodul e may be acconplished by | ocating the nodul e at

t he C—tern1na| end of the hybrid peptide, or by

Y



am dated, or may exist as a free acid. In an exenplary
enbodi nent the peptides of the invention are
wa20mrose71al |y am dat ed. Where ami dation of thePCT/US2006/005043
C-terminal end of Nterrninally |ocated bioactive
peptide hornone nodule is des?ked, the nodul e may
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appropriate |inki ro e art
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hor prRi@reHReehdof canfiginet it Mbﬁatlbﬂ Wh a@&@o bextrolieedo generate an
actjvity has been conf| gured inth
C t BT OTTe FBRERPRT Vel T B L TegH more ISR oReHiss -2
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| nc ude d| car box I | c .acids, al kyls, PEGs, and ami no
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as s &YVOBRINEIeRardnE gandediggd tospnty S iessiraly ePRpIlngdag,

pr et gibBRlY ofSdIdtddal c&@nﬁrlvh@th@éonwﬂiblé‘éiﬁla‘t/& human G P
and/ or which binds specifically in a AP receﬁt or

28ssay or Rea-timeconiseicar bgeccpmplifngdbrde sgrvorenroliehidfed

G P e 5@&1??&9&%1’ ntl}h.@s f?&ﬂﬂie%&x%ow lllk ;Qb&gsﬂlé‘thé plltsA8RRNRg to
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exendi n.tail PSSGAPS or, var
aci dOViding coxrernpRding ogippt Ssgnéhe?‘ta}ate %éaﬁﬁ%%% g S re§ am no
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Unl ess stated.to the contrar rence.to.a
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soncl udes Ak &fictios frae @ral On r@tcBil bi’sEmEya:Old répiieerts an inefficiency, the
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St CreBRPEOHIRENS BHE @ CREDUH I RSP T gt there i the
al anbgssthbia)104 AOLE Withi a(gAb @dd is”ABPREPRE iniive (RSIF) With no
aspartic acrd (Asp), cysteine (Cys), glutam ne (4 n),
glutamc acid (Gu), glycine (Ay), histidine (Hs),

i sol eucine (He), leucine (Leu), Lysine (Lys),

nmet hi oni ne (Met), phenyl al anine (Phe), proline (Pro),
serine (Ser), threonine (Thr), tryptophan (Trp),
tyrosine (Tyr) and valine (Val). Unnatural am no acids

i nclude, but are not |imted to honol ysi ne,
honoar gi ni ne, azeti di necarboxylic acid, 2-amnoadiric
acid, 3- am noadipic acid, beta-alanine,

an1noprop|on|c aC|d 2 an1nobutyr|c aC|d




fromthe additional peptide hornone(s), with the

proviso that at |east one of the additional peptide
waanwsmses4are different fromthe first pepti dePboomuszme/p05043

and the first hornonal activity may be the sane or

different fromthe optional atkditional hornonal

activity. [00233] In other enbodinents, the hybrl d
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o iRt e o3RRI BRI RS o 30 Bk ] e
c onmithh atovemeniof the dmcedIOOITSnth pewiiedt mayebhadesirable as it may
dul F f t ti d
T TR UAERINE N
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1 cantepiShafsrsiien LR oot fody TR aTunehmeh iy e ok i s

to ks ﬁqﬂm PP bieténch Of didieal Fhads (8N Flwvit@ b@rtthé a@b%ﬁ&ati%ﬁ 8f
hor non achwé)}/c which is in turn nked

peptdd 319 d ORPRsHE Erces Kidpesdfxam thejelectrigaljapit |S’§P%1 aéﬂﬁéﬁ%‘é\e coil
rmyasb@nmpq@t ed between two peptide hornone nodul es as
a stabil1zing spacer. Again, the first peptide hornone

may be tMEaaginely o ingrdditign.dhg actyagmcambe auplethip peghiowd forming
1001 B beARtald 4 fobitiafGy TP é‘ilthef"gc;ﬂf%hltaﬁomé’tuafon rBRilts in

sanme or different fromthe second nonal” activit

[ 008 g¢nergiiop A pressureriihin e shamhenghsiamber fprslllrggptbpfonmglstlon
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r [ ept.idic
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YY, the bytinge (vt shoki@) feeided wighid xheghmelﬁgat%abtekmwﬁingehe?other
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xynto dul i.n P NP, ur odi
20 x Ao @“E}tﬁbﬁégf) ngrP@Wﬁawrwuah P32 reghassRgbla cgPaTHiRn L is
co l‘mspa)aéd Iﬁbbﬁmlanﬁ knechRtubto® a@z fo Mﬁhéﬁiééll&lrféﬂﬁmlﬂfi’ﬂ 1heBsusbr 402.

ast. G P a I CE&RP, CT,
CCK’} hey ﬁllC? $00 qiswnclgqs:arl])ugﬁwmégéﬁg et lluecu[)@ @\gigayc}onprﬁller 416 to

ex eftRirall ppREROHb BN Swer Bodrbd t%tthé&gidjto? 4600 'hb§§1rlé9 sih & Fn
peptide is linked to a second bioactive peptid

hordieisatefmplded phstinsapast Figs alfo mieyidedtqpepie the duﬂfmnt
252X Niohipbfer® wiifRSfectD SadhQfiipNal activity. In another

enbodi nent, the second nodule is further linked to a
third bidsexemplasy qyehedinerat pla meatler, dpaimienl iy sopirelpblegieedle-
cal t r monal
ot i’lfé\;:l 1{33& ﬁl@ﬂgé ?(g) H%Elﬁotévrnq?ef é) Cft S del’l? §dO 1ﬁaﬁ%elg% cgmp%ct
mayeldséromagretie nctuatcprlé@a hegnga flistat fohcelplaje a(m- adapte eyebutie

OB B ARO5 8 aBER, PRl

30no dn|¢lmt1ngy1eimbeﬂ 532 & whicht ptdxémdTehe ofithe syringa A0 colyged. A

15 BIRIRIL O BT s O

po | cybmpﬁenthd)eldgme@me‘dt\wtmremad lef@hNdtiser wilbaCELcusiag 516. In some
I i nkers such as betaAla or Gy nay be inserted if

desired to |link the nodul es. [00238] Exenplary

exendi n-4 peptides include: exendin-4,

exendi n-4(1-27), exendin-4(l-28), 1l4Leu, 25Pheexendi n-
4(1-28), and 5Al a, 14Leu, 25Phe-exendi n-4(1-28). Al so
useful are exendin(7-15) and its Ser2 anal og,
HSEGTFTSD (SEQ ID NO. ). Exenplary anylin peptides
that exhibit at |east one hornonal activity include
anylin, anylin fragments such as anylin(l-17), anylin
(1 16) anylln(l 15) and anylln(l 7) and anylin



derivatives and fragnents thereof) and CCK (including

anal ogs, derivatives and fragnents thereof).
wpQOA84Exenpl ary conmpounds of G P-Neur onedi n pepiSe®e6/005043

hybrids i nclude YaQ P(1 -30)-bet a-Al a-bet a- Al a- FN- 38:

YAEGTFI SDYSI AVDKI HQQI)FVI\IV\LLAI?@-bet a- Al a- bet a-

Al a- FLFI—NSKTQ(LGKSNV\EELQSPFASQSRGYFLFRPKN— NH2;

YaGI d 30 bet as {‘I&E{%@@g&f) é'r%ogobrie ?as{e{'n %Ee glunger 528 to the

AI aedi)le’tsﬁem‘hll)aS%WDEEEW%WFBWNMﬁhMrewm
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Al a- bet RoNreingAFIERERNmdIEIkA0I0 88 4bmpire controllable electromagnetic

$eta Na&; -ugea%pacer i.S Oﬂ]tigna and caq be .
oty i fgludes 2 igrgmegnptic shethsa? inspdingaggpiral glaggatiqepre

| i ndodrcals a| | fBrréh&natid endRap 506; W 86il assérﬁm%sosiﬁgﬁaabged

her ei n. 45 Exenp] arf%/} conmpounds of

nat FIFRpS Ehlbémmwéar slatefiibromesnet asspubly Spatingdreplyyrifhirs the

i ncdipdiThg a¥aRdAdr1R0halPsitindhdssRgl amﬁbfé ekaéﬁ&%ﬁa@n fhat

hBNP i s spKw%ﬁsec:FGRENDRl SSSSGLACKVLR

YaGoptinuezpyxiaabn fpm (imdisa)eng of @eplpeéwaétaad tepmmatmwhe distal
M0 %&r@ﬁ@?la’t@% 2PV fﬁ@&%s%%ﬁ?@‘ iﬁg}% Eﬁk’eve-{qﬁe device

bet a- A eta-Al a spacer Is optliona
r epiRcdogs mittineludey-seayatchapring 1 hi, A)8. F@ﬁlﬁgﬂb@: terior swiadee pf the
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NEEloR-ieREial TRANSRORNIREhATHHD radRLhGATe@N AT ﬁrssbearlng surface
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15T asiglpoagainst the anterion suefabe othy extésioR 054 dusingabtruatical fissome

60/ Eaadsts, f ko Phorng kit S5 Py 3 & i poron of he
t eaddil asgmbdgf 5a5sha@habaord bgapihg edtace b5 Hdlides apaisnhe hteidr

her ei BACKGROUND OF THE | NVENTI ON

| nj %‘&f?‘?%‘%ﬁﬁ?Shﬁﬁsgég'frﬁlg%@ﬁn% a drug into a human

pati ent The eRfRndGisi 504 h{ayﬁrfblﬁﬁloﬁahngs?oeﬁ%ﬁ adjARet dxfendions 524
nunbeé of ways the easiest nethods for drug

. One of
2Qel gsBpYn fogreflyer a‘(?ge?'t o prampte hadlew of &It {ropgieapihgRvement

pr Oérﬁ%l‘ Mllh@ypfﬁs Snfibieti 2 righdly bSupel @ﬂéQﬁﬁﬂ nfuntifEplate
epl ermS i ncl udi ng the stratum comeum t he stratum

gr ahidite disrehel} b2, therely insreapinmusidiy okthe a%thaéorswﬂaﬂwﬁlucmg if
basgl %bﬂﬁ%ﬂﬁ@iﬂ%ﬂ’g §ny &&Ekt/s%'am 1B&in AR L RsBE5 16 (FIG. 5)
t hings, the capil |"ayer. The stratum coraéumis a
tou@ﬁsedéb’eﬂcﬁy‘a‘llfﬁy@ﬁh iseof dead cell tissue. It

2£Xt ends éﬁi”ﬂg Lﬁe@tln%%é@/ & a‘i’i‘%%e&?lg{yhctgﬁlga& lf_4ol:1en§z'“11';otc@‘%lgtugtgfj602

has no ood S Because © ensi
| ayieshayfn ndllGs7. Hmdewge eGhindudass: rmgngfsassembéy leving, an external
$'ht B b R ¢ Bl %%Plg%ﬁ E%hﬁ’a% iR \Ql%lill}{ ‘?l{eyshgﬁ Eh gl t-
e current tec
ph aerdaam;é fariagial ‘sarlslatloru gﬂullupke lmigltudmaielxtedﬁmsr@ﬂ lacecttispo ket

use I es _ or er. ski
or otbgine 60 Sl eSS n&Ebge BiShel 68 RS ERE el B2 Onines
30ef fae provieley berwesrcalireithetchdsnsioad. Aupdiigeadd8as coupked to the

gte\rllﬁ%ﬂg} nﬁg}a& e&?a&ﬁ%ggﬁ glbcle%tj%ﬁqs %eé( t65%j§n%§rﬁé§rrg grlirdesn%% are

bl egrdvided tognslent rotstif ofithd &SI e4RR gaide bDErilling elohg MinteribLedge
and creation of contam nated needl es or | ances that

nmust be di sposed of. Further, when these devices are
used to inject drugs in agriculture animals, the
needl es break off fromtine to tinme and remain
enbedded in the animal. Thus, it woul d be advant ageous
to be able to inject small, precise volunes of

phar maceutical s quickly through the skin w thout the
potential of a needle breaking off in the

ani mal . SUMVARY OF THE | NVENTI ON Sone have proposed
u3|ng needle free deV|ces to effectlvely dellver dr ugs
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reservoir. The el ectromagnetic actuator includes a

stationary nmagnet assenbly providing a magnetic field
wanwenseuil assembly slidably di sposed with reppeas2106/005043

t he magnet assenbly. The coil assenbly receives an

el ectrical input and generate3*in response a force

proportional to the received |nput The force results

frominteracti on, of an Iectrl curr du

| heotasiaeaat BHOIOR I B BPgimtl Pt the dasice b e aparures
MageRs thioubh ®hidh tHENRIl 1QHS 61 Cadrdatduhé Ind @mdie edliitorkl ee
transfer of the substance between the reservoir and

t heansrtares §2&WIPresBely air fRwsluriag pspadian 2 Iy sope @peficatjens a sample
tr agﬁf i§5Rarbed Ha%@mﬁgrvﬁusé@w@ei shinpleQoll REELSRI ihfd6tion.
surface of 'the he need free transfer 1 s also
Yar Alibinetivelew o w&ﬂm enslysigiof theisampleimpy e perferae by g separate
| NPy i ng the course of an actuation. Needle-free
drug |nject|on apparatus and net hods descri bed herein
use a spieaadelthe h@ﬁﬁtz-@lﬁ%@ﬂ@t@mmmqmﬁh éepaedm&mm they
co
oy ghabh QBT 806, Bl e SoARRELED Oy S shRElp Bnkipo be
de ptmad\m wltbdrawfalsamplep This ¢ ari@neifmalﬁature Wi it hnadles gheaisvige to
lggﬁgc}lgec’% a;,r sg}%pfeh eferlg %%IqxﬂigA %%%?ergﬁ?rgsé?gpﬁn% ﬁé%ldieeﬁete 11% ector
el eCoO0 withgtattd. chMmphng injestidn destice 60 inoludés, a lhehmgmnal

capabl e of ene OSI ve for 0.
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actuator forces the suybstance nozzl e,
Bt Pos peterisagen IS BRRRS  bieRr Sl Sty storasg

15 he cgpabitRC Thofirst PistoR 74 DG sﬁadbbbmbosed:\onmﬁnamﬂnmg syﬂnge 710,
sone enbodi ments, .the su n J g ﬁﬁlgrg f

t he SE2Bat an glestrical inpuhyi Plaﬁ‘* @a tb%f“‘t 15705 pvithdraws & fist
aboytsichG94ARLA ﬁoﬁ’ﬁﬁe ﬁﬁ%ﬁ@nezﬂ&eﬂﬁﬁlr Aesartiple JaR BE t&le6dd form
al so be contro produce an injectign to

a

des pbisiogikahbey w*we ﬂaq %@pkﬁl&:@ﬂzzlie Apla 1%?1@% que%ﬁﬁ a gy face of the
pr oy, fedirY afubtRmhar geabl e power source. In some
enbodi'mentS, the controllable el ectromagneti c actuator
20t sel f i Refauringed te B1G.SBnarcga semplehag bagh gelissted, paqeable
sour [

37 e N RCEE bl SRR BP0 GO Bl Sl 7101

el eetigredmgtheniapalyzsr G- dBy th kmaiaviiaea seppnd siringey 12 having a
|nclud i.cal

Igecoﬁd 8 8%)}}1??%1% r?d“ﬁé’lﬁﬂlég é s%ﬂsg%lrﬁé X g&r?g a§ & dru% @Hgﬂeﬁ%lthHe

p r openityr 202d Thhexoowtrto8 ohdyde agﬁwevmﬂunng)tetting abtlne etoniggadinal

Ig)r(] g%&s (rc:zre g’ ﬁe@? @\éﬁ%ttég sl% r%vg'lpsl%te %naﬁ%z%p %OQ@ gwdgsraoé?)g{r&ysi Eﬂ{) the
pos ipbiwersouifce? %resm@ﬁs torthe aIIBIIMZE(iESP&nplei nﬂle\oohurdggnalﬂauses the

controlle ude ro S t ontr butes to

o searier 1Ry o drtieirogndifior EEE it Borhg Syfsyihan amolht of

0 pt it Fabdtihck RshoiEBB téithe aﬁlzayz;ea e&mlﬂ&a’plh&dthé Sanded@dvicz 0@can be
npl e, c IIecﬁed fromthe q%. The controll er can be

adab‘f"élc?" BthsPEeA Héa %‘Pdetet""rj? 4PUBSKBER r esponsi ve to

sohe anal wz aflessg ABdcBbed, heS0EMe- ﬁB@MHd&%Hﬁ Ee us%d (e a sample
comuni cations interface is also provi d

el edion g podyo R SreBRIaNHREtPd of oHecting mswaplp ésrﬂluqtﬁte@r&l? the

C onfﬂoww?%tmﬁ B FIN 8 AC B, BHels@ifact A pudSRRidals gttm:%eedle free
el ectrical i nput responS| ve to a communi catl on

recei ved through the renote communi cations interface.
The device can be configured as a nulti-shot device
capabl e of providing several independent needl e-free
transfers. Beneficially, these needle-free transfers
may occur in rapid succession. This configuration
supports treatnent of a substantial surface area by
adm nistering nultiple transfers that are spaced apart
across the surface. The el ectromagneti c actuator nay
|nclude a nagnet assenbly prOV|d|ng a nagnetlc fleld

S o o o e



sui table bolus of interstitial fluid fromthe body. In
anot her aspect of the invention, a |inear

welewmtmsermagnet i ¢ actuator includes a stationar pCTAG2®E/005043
assenmbly providing a magnetic field and a coil
recei ving an electrical input235-The coii is slidably
di sposed with respect to the magnet assenbly. The

deVJce a o i ncl arin | i.dab

o olaet i D) FESSa e Bee it e BinloEicH Pocl.geain
WDV@sr'@gnhe edletRee@@iike.r BEPPI6) The t;cqreaea §Hn€1ﬂe Bangyadedr

by interaction of the e]lectrical @weé}ﬁcml
andexapwlera defernipe ¢ physigal REORes S a3 drﬁygarh e} MLy one
Al t falge owﬁuﬂnrbv eniterni ﬁetﬂ&i%@f'aﬁh@ﬁd‘iﬁ&ﬁbd’beﬁﬁrrﬁé&t thls step.
context of needle-free transfers, or nore of
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In sone enbodi nents, the device 100 includes a user
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force pushing the plunger 126 into the reservoir 113
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magnet s 204A, 204B. Placenent of the end cap 206 acts
to contain the magnetic field therein and pronoting a
radlally dlrected nagnetlc fleld betmeen t he annular
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flowwng within the coil 212 can result in the

generation of a substantial thermal |oad that could
woesuslogei7m structural damage (e.g., nelting). ECDaIS2006/005043

i ght-weight materials includg machi nabl e

pol y-acetal s, which are parti %1ar|y well suited to

hi ght enperature applications. Continuing with the

exenpl.ary . [ ab 2 0 i.de

B SRR e Y A T M
26 weyl taadediverintsavendus lirdngohadniiniatering a dftig ﬂffbctr’&hﬂtocﬂm I

212 consists. of six layers of 28 gauge copper wire
mouWﬁm%ﬁ?%nyﬁéj@%%bln 210 at a rate of about 115

Wi ndi n gSAlpe;rempd}.’Irj' aﬂpﬁil@tdﬁ féﬁbﬁﬁing&&uﬁﬁéncé afiolhd anagamwal joint is

ets wth t
ootign i o X Fionsi Wt ot LONEaRY Bt Sao of a
abO%oQal@&nﬁMbZO &@na_\ﬂﬁﬂ jainf 140 inchlddSa KiRelis NG 1406 which is
outmardly akg@ a ra us neasured fromthe center of
t heCaineddpsi %‘3 synatial” mambigns A4 o1 "SR FEPIIE: DR he

COI dreadhentt § iURSitdblean %ﬁeo’ih siiisthite BRAhESisds LR 1906 MR C
field 208 produced between the end cap 206 and the

sheleruisy p r@dﬁ‘lﬂrely desp &nj¢ction plse Penstratiig tbf‘eﬁ’é?‘élﬁll ragmbsancgl 404.
16 OF AEreRforb NGt lhje%nere%&l@d @ﬁe%goflgt%ell g&ﬂgé Béé‘éle@?d | prevent

axis, the direction of force dependi ng upo
di r eandingeapreplripgiofthe nesdlee Minfatimatelyothe ﬂmerd&mméer needle tended

ex efmhé}ééé? 98}{ 'alcf(PdlS(.%H‘lf&lt fifthé Bﬁ% }ﬂiﬂ’?‘the nedIianie

vol t age of "about 100volts ross the coil for

a delecronmgnasic ng¢serfree davidel it 1§@®6ﬂﬂde toease@splish iswah antigiection

g: :5 ﬁf@%aasﬁlbgg c@ri4f'ﬁpt1@ﬁ’{-él§) Q}éecs)ﬁg%tgnce’% fsctc?rﬁ& np ?yrmge% }1408 is
13 r aecrgkled tph:aglea ndake 19d2. aAlmgrowﬁetusffermqnlpﬂy th@lmmkedﬂlz

iglg recfn%%etl S 1aetamt lll?? 8{: %? g‘f%ﬁs{ a s?ral hf' lar%g)&ﬁm t8 WRsired depth.
Gen€hwsl thy ,stréahelﬁﬁé ichn Bl directed o tshe sntetrhue regfienadf] Ithec_jaint l402ut

si gnal h .t.wo ectr 6. . The
o Bt Y e M e S P AT e B 08 g ess
| eapsin 2ddwitlicat beadingd to the power source 106 (FIG 1).
The cl osed end of the,.shell 201 co n .one. or

2 0F o bt p S S PR of pP GUIRYlR e cates ingiggevice
t r apggoehswsl induG| m;mamﬁgarbén@ts 1802 f&iidg a Mbdrittthe®iC Mn

apertures and gi ven_the relatlve tight tol erances_ of
t heSlgfomBgRskic SrupiAR! &2 efthey pomptcsses Feexpdls ftherbedlpws 18024,

a p&e%‘éﬁd-iﬁ@uly&%éjdl%ﬁ&poﬂ%ﬁ’e é1&tmm§@t dﬁﬁyﬁmnﬁoz% mbneadapted
coil. Alternatively or_in addition, obbin 21

al stor Readle-fercnisetionds i Tépqnypecapion Wcltb thqheﬂlﬁw cliemhebl 2
5 h esJEH ktlafla ?Hi’mﬁfatlg?ﬂpﬂeﬂl 9'1bﬁfnecﬁ§éﬂaﬁx%eldf'8r0,'2 AOroRel Hﬂ&dg‘ilrfhe nozzle

2A shows the coil asse @% after or urln%
| n j mllwnMHOWNWH%WWHﬁ@SS TheanZZﬂQJIQQédS graeraly heldén a

h
SOk IR AR O 0y DL o
shethk belisvsas tcenpressghlva\tveermgthMa@élq portidni of thet doatonl 825 and the

ass&%yk%8§93 is drawn into the shell 201. In sonme

, the conductive coil is configured to
3tarry a Thel lmtléwecthﬁmbérglhwanm betcodBgurbdfot quicladndoasy entoval
rce

gerBi e iRmarOUREh B Rrien o iR LER 5 bl P hamber
pr old0dean Be insdriztliinte hyd dearvédfteie b aide efd howsing18t@. The housing
hi gh-frequency operation thereby enabling rapid rise

time (i.e., inmpulse) response. In sone enbodi nents,
the coil provides an inductance of | ess than 100
mllihenries. Preferably, the coil inductance is |ess

than about 50 millihenries. Mire preferably, the coi

i nductance is |less.than about 10 mllihenries. For
exanpl e, the coil inductance can be between about 5
and 10 mllihenries. One way of providing the

hi gh-current capacity with the | ow i nductance i s using
a COI| forned by a Iarge dlaneter conductor that is
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I njection pressure responsive in real-tinme to one or

nore physical properties (e.g., pressure, position,
woabosrse77¢t c. ). I n sone enbodi nents, the PCT/US2006/005043

servo-controlled injector is a_needl e-free device. The

el ectromagneti c pressure act adtf or generates a

hi gh- pressure pulse having a rapid rise tine (e.g.,

| es an.l [1is jeCtI | at i

pend8l it B iRt el o hbtes Db P oy 02 to e

ent lcme astsembiyflem Clun exeenpde il re¢chehicad fAdseasr dah afelhalb @ bladd Ghot

m | essure rOV|ded ctu tor

c an 5?1? ed‘BPI Eﬁjﬁg‘f ﬁ%oné%l ey H°t8€¥‘hﬁ1§ sﬁl e © Ramber.

i nj adﬁetrraﬁ\rl]dlpoﬂﬂ hati@itten, apadﬁi;ly-rcgjﬁ?g‘uﬁilﬂellovgé:wh lﬁmaérl].‘ﬂhﬁ,ar@
irst - ure. is.initi rovided to the

%or ﬁﬁllaﬁ’f ?‘5‘?&?%‘ Eee‘ﬁlé‘ Jeybging offigrwisg, 1%‘ﬁ IR aal dirggHops-of  an

ani mal " s Waikle fhis BReRioh Mes sh pam&ﬂw@bmtaﬁdidesbﬂ'&d with

pressure is reduced to ,a second ower pressure for

t he TTERBAH pretsrreqd ROt theor, fFI"NéH §%F‘i‘f1§r5é‘m4tbb’élﬂqsé pkilled
can ih@e v tht VAU ERMBANE foMheRAd H%ll%b}r‘bé 1§a&9cﬂc§teﬁl@$1§1gut

by sensing a change I n pressure wth he chanmber and
o depaing frome thespenetof B lwegwnéoraweﬁddqyﬁ@er gppended claims.
servo controller 108 receives input signals fromthe
one or nore sensors 116 and generates an output signa
according to a predeterm ned rel ati onship. The
servo-controll er output can be used to control the
pressure by controlling the anplitude of electrica
current driving the controllable actuator. Real -tine
control can be acconplished by the servo controller
108 repeatedly receiving inputs fromthe sensors 116,
processing the inputs according to the predeterm ned
relati onship and generating correspondi ng outputs. In
order to adjust the injection pressure during the
course of an injection, the entire sensecontro
process nmust be perforned numerous tines during the
period of the injection. For exanple, a
servo-controller 108 can include a high-speed
m croprocessor capabl e of processing signals received
fromthe sensors and rapidly providing correspondi ng
output signals at a rate of 100 kHz (i.e., every 10
m croseconds). Such rapid response tinmes provide
hundreds of opportunities to adjust pressure during
the course of a single 5 to 10 m|lisecond injection.
As friction or drag on the coil assenbly 104
represents an inefficiency, the coil can be floating
within a cavity of the magnet assenbly 105. That is,
there is the coil assenbly 104 floats within a gap and
is allowed to nove freely. Wth nocurrent applied to
the coil assenbly 104, it would be allowed to slide
back and forth with novenment of the device 100. Such
novenent may be undesirable as it may result in
uni ntentional spillage of a substance formthe
reservoir or introduction of a substance, such as air,
into the reservoir. Using a servo-controller with the
position sensor 116B, the position of the coil 104 can
be adjusted such that the coil 104 is held in place in
the presence of external forces (e.g., gravity) by the
application of equal and opposite forces induced from
the electrical input signal applied to the coi
assenbly 104. Alternatively or in addition, the
actuator can be coupled to a bellows form ng a chanber
containing a fornul ati on. For either configuration,
actuation results in the generation of a pressure
wi thin the chanber, the chanber forcing the
formul ati on through a nozzle. An exenplary enbodi nment
of a dynamically-controllable needle-free injection
deV|ce 400 i s shown |n FI G 4 The devi ce 400 |ncludes
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The extensions 524 may include openi ngs between

adj acent extensions 524 as shown to reduce wei ght and

woao@roséote the flow of air to pronote coil nOPEMRISL006/005043

and for cooling. This configuration 502 rigidly

coupl es the distal nmounting pPare 512 to the shel

522, thereby increasing rigidity of the actuator 502

and reducing if not substantially elimnating any
stress/strain | oadi ng on tthgﬂHging 516 (FIG 5)

caused by actuation of the device. A rear perspective
vi ew of abigslypnediy: conpact Lorentz-force actuator
6024is s i T ' i ncl udes

magher anaopiref bifsadmal PRI Re S SR Bugmpo acrss
assenbl ya agfice sf sbickhgishhbody spmsisthgni t hi n t he shel |

22, and adap or.axial trans]ation. Miltiple

ongi t udi nal %%%gﬁg?%ﬁéng%ﬁ£gpéS%Pgbosed about the

axi s and adapd setzkedn Goidpbemuhieatihelith th@savemwali ng

plate 612. QOpeni r rovi ded between adj acent .

ext ensi ons 6 ﬂ?on}[}\g%;’?? ‘ﬁ&%"%’a@wﬁ% Ay 1B 80‘?6‘1“?1%“0“ with the
mount i ngrepdradis tielidtvator chdprikingt al end of the device

602. One or nore guides 626 are Qrovided,to pr event
rotation of the cdiTeHORYEMAGH asciBbly PFovefing? meshgc fgld; and

1onterior edgeof an cadagemBly, SXbEIH AisPoked 44th ré@éi@ct to the magnet
proxi mal end of the device 602 includes apertures 618

t hrough whi cHStaRbIy 8iq coflaagmblyreceifius dotlecidrahinguignd or
nor e addi ti ongherdfiy i epnse 4 GorkOcdHeAfMlRgad the rdc@Wed jnput,
during actuation. I'n sone applications a sanple V|af

i s swapped ouhe fasee rgsudtingdgropm mferastippetan elestisiabeurrent within the
col I ection and;iiaekibly £ thethidAEMAkdlY &/caggin# Hneedl -fiee

addi tion, analysis of the sanmple may be per or med y a
13epar at e analt{gnster ofibesbstance thetwieon thareseivoirend the hirdegival

i's bi-directngﬂgl, dependi ng upon the direction of the
coil current, the sane device used to inject a

substance can al so be used to withdraw a sanple. This

(51 Foct "SR oYL Suhyl b RORDLSEHLI G Sl e
sanpl i ngis dperaitalyfvageble ajceclingrto ¥ahitioss inlthaistdividetbctrithie
2@anplin%p}ﬂlection devi ce 700 includes a

i -directtonal electromagnetic actuator 702 abutting
at one end a first piston 714A. A sanpling nozzle 7

1A is up| ed at .the aqther end, of a syrin 710. The
ac?aato?ﬂ$%EVFgOtﬁ&g}bgmﬂ§rgﬁﬁgmgga§ Pf@m%gkfugﬂ%ﬁﬂék
a bat t ergonmiursdativa ity tehan@arbs eRcRGRa BRI IalT; thd BSvo-
first pistonu714A¥hs %Iidabl%_dispose within a

sanpl i ng8Y PR gEovieiee the glepfriedl Pubin el ectrical i nput
2signal applied to the actuator 702 withdraws the first
piston 714A away_fromthe sanpling nozzle 7 11A A

s an'%rl e cHIF ds¥ice of ¢ldim b durthst eamaprisinglablghst ane ssoeny impleeirical
t he sanplg ; [Bvhs [ ;

o he B o SR [P ol s 8 hyfF
8B, oncerepesitpel icayotsertrpllenganeratingithe gleptigzltihmit responsive to
syringe 708 e- posi tioned such that the
sanplingﬂgﬁﬁﬁﬁggég%%%rgﬁg*igned with an anal yzer 706.
3By the same notion, a second syringe 712 having a

second phstQy; . ' [ n ubstance, such as
g, "R pied HRANE Bl Blod FUIEL BRE Ry Rififpore
708 nmay depasitiont farog, presswe, quatalf amigrotthgeut  a

| ongi tudi nal axis or a linear nmount as shown. The

anal yzer 706 provides a control signal to the power
source 704 responsive to the anal yzed sanple. The
control signal causes the actuator 702 to push the
second piston 714B forward thereby expelling an anmount
of the substance responsive to the anal yzed sanpl e.
Thus, the sane device 700 can be used to both coll ect
a sanple and to inject a substance. As already

descri bed, the needl e-free device can be used to
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syringe 912A, 912B, each syringe defining a respective

reservoir 913A, 913B and each having a respective
woi2etemee77910A, 910B sl idably di sposed therei n. PEI/US2006/005043

internal end of each piston is coupled to a respective

end of the actuator 925, such3%hat actuation in one

di rection causes one plunger 910A to advance toward

the distal nozzle 914A creating a pressure within the

reservoir 913A adapted to inject a substance contai ned

t hegei n. TN RvRBBCIaGt 31 FhrtHRP corfprisie asté‘i%te@bﬁlﬁﬁlhicgﬁbns interface

causes the_ other plunger 910B to w t hdraw awa

the di st#&elsstical @Hmwyaté%\atth thg cantyodler ihe apntrel Yeﬁ g@lﬁéatmg the

reservoi geQdABinpat Abgoh vy a%o&%fc%ﬁre&eﬁ&e‘a thi3feh the remote

reservoir 813B. The ‘actuator 925 includes a novable

goi | assempypynigtigngingiaecei ves an el ectrical input

signal froma controller 908 that is also coupled to a

power source 909. In some enbodi ments, the device 900

i ncludesThadexisalofeleim 3 Fartheo gcpnmsmgdntah@lym adaptdd te rndyrs a

for anal

roser voi P agReF IR ol theiiriotbchlict A provide e

can be usledri¢abinpot ﬂesmtlsme dimdnelykzedosamplebi ol ogi cal body

s aresult of a needle-free transfer across the

surface of the biological body. The anal yzer 916 may

anaByze Tiredesaipf daiant] vgimmvﬂ ttie cantrodishib blet:tﬁ)rﬁd’gﬁetic actuator is

controll r 908. The contro eterm ne, the .
o ot oftigional Bt B Botfle BEE TBtftG 16 p et lettiCal input
bi ol ogi cald dardyivedsed resporkive tedkytiedecstapingut. The

ot her end of the device can be used to adm ni ster a
dosage of a substance to the biological body. The

1sondr ol | Bhie dRRB opElONM Hesherdin @k SttkdrfiatheticHetifator @rbastthe
power source 909 tq the actuat.or 925, possi bly under

the cont fGFtaRse thropgramozgle Prodheing a b Bpvip e ge s yeiRcigHo

i nput / oupipidb tHehiMadeas the bIdISzi@t badt or 925 noves a

piston in the sane direction according to the received

i nput, creating a pressure and causing an injection
threygh theadyl 8ethng mes:&o&lﬁ%ngeawe&ﬁrg%%e pbRer$BiRe, used
enbodi ments, it Is advantageous to provid

280nt r ol | WredugienRidhy dectiical Bowt on devi ce 1000 capabl e

of adm nistering multiple injections and/or sanples in
successi on. Thus, actuation cycles occur with

rel ali velke dhise ot ¢laime] G evberpinsbe vmmlldyttle@rm.gwgmptuator is
Such a d l'ti-shot
needlefr%éb%§ugggmgﬁﬂég%g%%QQWE%ogg injections can
occur within 30 ml.l'i seconds to 50n1II|seconds per

ycl th, an a Luat ection

2R 1P co THSTReBRRMRL Pt forpub PR ER e feShaica?
capabi | i attachmoerd aﬂapwdrto tqohdrge B echmpexble mmer paircedising the
vial. For eferring to the schematic di agram
of FIG Ofgog%‘ﬁ?citmmg‘?e“cﬁ%@ﬁ?re free injection device
1000 includes an attached reservoir or anpoule 1002.
The evice 1000 iis applied.to the surface of

bi ol dgi oo %? of ot britheten ihs ASties Fatapted 4 proajdeaglurality of
3pnitiat eﬂm@es@ﬂvé fbepengatt h&dlelpRaranifershi ch the tip of
the device 1000 is placed. The process can be repeated
at other locations in a general proximty with respect
to each other thereby treating a substantial surface
region 1008 of the biological body. In other
applications, the same nulti-shot device 1000 can be
used to transdermally transfer a substance in each of
mul tiple different biological bodies. Such
applications would include inoculating a group of
animals, one after another. A plot of an exenplary
coil drive current versus tinme for a nmulti-shot
application is illustrated in FIG 13. The current
profile of an individual actuation cycle or period can
be S|n1lar to any of those described earlier |n
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The control |l able nature of such a transdermal transfer
device lends itself to automatic, or robotic
wonpwmseom. First, a forceful needl e-free injeeCTMIS2006/405043
be used to inject through the skin of a biologica
body, such as the relatively-Bhitck hide of a large
mammal , such as a cow. As the injection is
needIe free there i's. nQ chance of a needle breakln%
ollable

t Afn aRbedfvicgr claifbhvtheraiths FspRipirFa% Rozalsy 1dgbe ¢ra

C our se Ofje@Hcdl Bdt@fdr A lcontBiiddN®h poretca a1 1d eicef ul
needl e-free injection can be acconpllshed in a
fraction of a second, the duration of time during
whi ¢ anTghidiRk ofigin 1, Qﬂﬁre% é AEfRhé @f the gHeRi@dd fhrce is less than
reduced. Thus, a nmere bunp of a nozzle on an ani mal
gombi nedabeut hmillisespadst ary rel ease may occur in such a
short period of time, that it may even be done while
the aninal is nobile. An exenplary needle-free

i nj éet i ofhesdeyicef ¢laim havherdisthe résenyoia stores trvolumedf doa 300
of a sub l
The syst Big fiar ie2tiel BiPuch el b3h bRt Bpd ddrhachie
devi ce 13@6failedols?) micralidissir ahy pordorothermof. ext end abI e

rm 1304. The proximal end of the arm 1304 may be
connected to a rigid nount, such as a post or frane
13087. A Adinsarrelet@dfiagnetic adheoribemprising:ded to identify
an animal prior to adnrnlster ransder nal
transfer. For® WHRHY 12ePESEwm; B‘gtm‘ﬁ}‘%‘ﬁ%agﬁﬁmftﬁf clie an

i denti fying neddd a&é%ih%ly 1BEVin@sn leddadal ﬁrpdetﬁe@gn @ésebly
radi o fre&ﬁenEX .%flcatlon RFI D) g The sensor
1310 can® SpPsE PLIFERIESt e grqta@fatl b aapt ed to
15ead a bar - cofgatRhariRbtdinedrfack M6 R 0S& a 1dmtVthardbutshite
t ransder nal transport devi ce 1306 are both coupled to
a cont r oMpget 388mbly.whi ch may incl ude a processor. A

power source l@siialits RkA& GBHR A6hd LditdEpdriLTHR! (58!

transfer device 1306 through the controller 1314. In
sone enb¥armelprd adapied treside eslative fa e stationgtshisaringsurtre.
sensor, such as a force plate 1318 adapted to sense a
hysrcal perty of the aninal such as its weight. A
Eu i d&, Eqwlumr decamegnetio actuaier dfelapm AV fither eampsisingatsegond
posi tion
dosage. ‘rﬁ@ﬁ% ARl lorh il ik B} LEAL LAl aBbly aiso
f r om t headapted ¢o slitls mata/ndb e sietiatagsbearivpsufpee.cont r ol
based on the animal identification and weight. For
exanple, a growth hornone could be admnistered to a
par i9.cul Armealnddrfat tramafeathgarsubdtamce darndsiafsurfadei ofiia badylcomprising
2grerght E enbodi nents, the system al so incl udes
conmmunt 83 FPoHs interface 1320. The communications
i nterface campplitgudeleatrishlrigpue &sa tontrellidedectdaRgnaidch
as the wirel ess communi cati ons interface di scussed
above i n®®¥%tion to FIG 1. Thus, the system can
conmuni cat e Vﬁrbdhcﬁhgﬁn&ﬂiﬁh@elbk&@hagﬂiti@%@t&&t@f a mAsHahRAL force
dat abase. The qp era% features offered by the
dynanica???ﬂgﬁﬁPgatﬁSﬁegﬂﬁﬁﬁﬁﬁ$zforce act uat or support
3Qumer ous an d applyirnRdhd hedhABA foredtd &@erv&omar;raa BOorRRhdto a
a forceful ection capability with controllability
the samenczaki e meglinicakia et inga pRaseyiR e feservolt,
transport device can be used to deliver varied
i njections. For exanple, the device can be used
non-invasively to deliver intradermally into a surface
| ayer or the skin, between different biological |ayers
(e.g., along a cl eavage plane), or a subcutaneous
injection adm nistered to the subcutis, a |ayer of
skin directly below the derm ns and epi derm s.
Non- axi al needle-free injections are described in U S
Patent Application entitled "Surface Injection Device"
filed on February 10, 2006 under Attorney Docket No.
0050.2093-000 |ncorporated hereln by reference |n |ts



Wiile this invention has been particularly shown and

described with references to preferred enbodi nents
wohere®sé774it Wil |l be understood by those skil | edTius2d0be05043

art that various changes in formand details my be

made therein w thout departingfromthe scope of the

i nvention enconpassed by the appended cl ai ns. CLAI M5

What i s clai 1. A needle-free transder nal

tr anspor‘f‘a%‘é‘vng%%tj thepresspis Yapae, Wifiythe metisgicahiowe 3ad pusing

surface fnsfar bf 10t Adks@eRle 2BREYthE IRk 51 th8body; r €Ser voi r

for storing the substance; a nozzle in f1uid

comuni cat i orfeRiingndyring theswstpnph the sibatances & Rysisel Rippesty; and

el ectromagn et\)aﬁln?%:ﬁlé‘ Alphed él@ctﬁ@if%ﬂi Gifnb A Wnbfr SMfe

reservoir, the uator conprising: a Stationary

fragnet a%lbetmeyesm@wed@ thg senspdpfrvsicrloronesty do praderea coi |

assenbl ycon% oﬂ&%ﬁkwaﬂtﬂ? %@tﬁg ﬁy’ﬂh%!i‘ eBIRRREL fol@. L he magnet

assenbl y, e co asse eceiving an electrica

i nput and generatlng in response a force correspondi ng

to er ' 10t '

 nt & act T FOLIURth 1o Moriif B Spb @Ikt Bbdh T posiiye

assenbl yprassdrete[metiwqmﬂsu acpoftiial af tizerrubstangs ifiomn the reservoir
eedl e-f of .t St

@ eservoi tilﬁo%ﬁ%ﬁ zzbe tlre e elzcgegls %s &1(:9 Br%ﬁu#ﬁge\l\ﬁle ﬁ]avsng su¥ﬁ01ent

cl ai m 1, velduity ¢o metchdlefsmfm o@ﬂmebbéjz ed within the coil

assenbly is dynami cally variable according to

variations in the received electrical input. 3. The

devpre ofhahehad df cldim20helierein ﬂ’&raipﬁlildﬁlq‘oﬁe is bi-directional,

Servo-co | er el e iica onnunl ation wi.th the
cont rof | Pt wen s rngliet ot bicef Bitiarodicie s postive preshire
15 €er vVoconjeksinki®é to @i clbicirgtat 1hpmeh@@hégaﬁaé pre&skéirespbnsivds a

device of claim3, further conprising | east one

sensor i YFCRIIBRY the PegRUYRRIFISWS CTeatng ‘(Eﬁu‘t‘rﬂ &vithin the reservoir,
ser vo- COfb kdubB caudiklraef3s 6ff thé QIbStaAG fFonPhy %b@}aﬂo the reservoir.
property and the servo-controller generating the

el ectrical input responsive to the sensed physica

Pr Oper t YThemethbEofdEMihna9, Wher&h ﬂierﬁ‘tef)'of ‘ﬁﬂﬁ&lﬁ% Bn El@&n@a@ ﬂ%ﬁg

hysical property I's one or nore of osition, forc
25 ressur ecommsweamplynmcﬁwlqcagel mputTmtéle dentrodleble Flegtrarhagnetic
furth

nt er' ac e B SR b PR by Piton of he
control | mb,stamdfpéhro@ghth@mbze}e age pdficientrvglocty el ectri cal
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