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d) oxidation with copper acetate; e) fragnentative
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the 7- and 10- positions d) oxidation with copper
waeesaswse) fragnmentative reduction f) renoval PET/IB2007/004497
oxazol i dine The processes descri bed above have general
validity in that the reacti3on nmechani sns and sequences
. e

of elecg'%gg‘éﬁson retggq eogs ﬁ'[%%tﬁ&r’rgﬁ\é/% Eﬁ {h%.lxﬁlret f%? M%C&E %be toward the
outlet. eX¢hepl esed &3 lasta%osml tgkeeeriatoy enftaroimhaler,f suchhasr adtandmeld inhaler for

srosd YRRy ORIEAR kol BTG ARETORIAL bl o ot o

the capillary tubedinsasodaot$ produeed as thef vapppr euheraethewutrbursﬁngatmgphere

EH?% pg{a%rr%_ﬁ %gr#bt ?'F%%tg? ggﬁteéa%?llia%ugg c§r918 ?e% dét%a%t gge bend (curved

or arcuateepartion), Junh asentd0°dendi Xhe |oetlet33f the ¢amummbé)iSOocmem bt the bend,

o oy SAPRERAIES 05 18100 P854l AR o, e o

capillaryditibe ha®tone thanaone pathl éxlg.k replegs) thamgbrvdtlcm ﬂnld)e'laws from the inlet
h

ends o:l‘qpé:tub-g %hfgggoﬁlgﬁzﬁ rbgé c%%@aﬁ.ﬁb%\?\#%%ﬁ%\l% R/E%O%ompact structure

Comparﬁd )0 amh@rm@mnems@mmsmshdmew chpittary rtebé F@vimg 3 single path
0 e v m r a P

ovouaf ARSEIGEY S E] AT, TR EShOHE S kSt onrater

compnglng@cpapllandtuphé\apmg(a pinglatpathctbrdugbtvatchofiuid hravéls Ifoar inlet to outlet,
e ,

e e BRI 8 H llfld AlGRepé r BB By e ' over

achlevg@rﬁatget@BflmateTrQorryets@lycforcaatarmﬁte@rfIDWerateu@‘eazbr@qu,etbe Ifipw rate of

fluid tréﬂin%ﬂﬁo%ﬁ%{ﬁ\glggtof Llfeat%&# mgrg A%/Ezerres . %isfta)g/epﬁow rate of fluid
travellqyap(guge tn@twqﬁeggpf th¢ tgbe (twaBg)transfefmd (margefficiedt!s from the tube into

the qun(isle}Q%ge y?s reﬁqq %Q)‘ ﬁpg{ ze llql.g%z%mgé t r%gél’\j&hthugﬁak%me footprint of
the tubg raay t(q:lredsceﬁ H20a), 4.22 (dd, 8.3, 0.6, H 20Db), 4 06
(A@, th@ b%nt éé‘p?ﬂ%g tabgﬁaé ﬁ%& th%fl oﬁg rg%t(i?n Zerésol%oﬁﬁj na n'Qa?e than one

fluid mgy g@fqr@edm\/tgu@;peczﬁcg@ different liquigs, ysgm)ch naypaot(rix quJI;ugyy be fed into
respecﬁvez%lét%ndﬂ'olme tuiaelEAlt(aﬁ'\ahVéI%@n a%sm’\é%rﬁ(;}ém% (dgm &as may be

formedzbycbg:hﬁ;; Ilqglggntg (05 exgmplecug infgf end p6the tgbe and pas atodor example,
the oth%) mlet @E}Z of th(estubec F'Itg%her ]a?’éarrjrer(s%utlgﬁ ):ont;r?‘\ﬁxg%ﬂé%co %&ﬁ'acts or tobacco

flavor %sttl@_egt)s mgy) b@ §@d @ f,gp)m aroagropel, With 1tog | regugtmg @@'osol havmg taste

attnbut@s bt to(bz&o'%n%j(e g@h@a’ted7\ﬂ|tlfbu( Qor;&.usii)% 37?d8 E:t 3. G ig) 9
(Pgefe@biyg,)the mnp;eretpre Qj t Q)tubeg,gnd]tr(et fluicag greggesv af tpe outlet and the

outlet |§:aflﬁ>1)e cea?er Bf {~8:befid m% I\/(FZ’ZQ é’qu(diségrg fofn eac}ﬁnlét éﬁ’d of the tube

9 (¢ densati on of
as We"7381@utﬁ'%a@trfi°@hﬁaﬁ*tﬂ%fé&09fe Tretesalinithe palted fes A diametes approximately

equal 164@9 et I}:l1a$#g§er2c>f(t%e bedli E‘?ﬁtlfé@(mew&\«)/ev‘ér if dlffe:jent fluids are fed into

I sobut yl - oxazol i di ne-5-carboxylic acid

each ingld i dhe ft@ree'a\%%r te ortipize eEsehgrneyationg it aayPepreferable that the

outlet %t%@ e@wdl's%‘ﬂrgﬂa égchzlnmng of khéuia¥) eqﬁﬁ@%f ﬁgnﬁéach electrode
descri bed 2407, are dissolvedin

and/or {he qle@tmqgép%bm@fed”p sdantieal pgsifipngoen @SP@O%VWT'OW] the inlet ends

of the RfleUbitR8 duﬂet\/"aﬁtﬁfhe\' s aftdeAt HR8E &t fed PR E&H ARt teh@tof B2 tube, in
i s about 2. | ayers are separated, the organic

order t@n%otqngzq,\,agwégl g@rfteﬁat@p, Remayy be giefglable ng@ difigrant fluids be fed at
differe@¥RRGaked. The residue is taken up in 10 nl of

drytol uene cooled at 00Cis dropped into a solution of

3Th¢o?a@'"aw tyhe cambe madgieatie!y framapeiasyically cgnugtiverypaigyial, such as
stalnleés!"stggl gb 1t afsoc\| \Hﬁﬁge |s6%llé@tc9£ Ie%%'tH & AV el %’\é“ium Reated by the

. eqw V. di cycl'ohexyl carbodiim de (

1 77 equi v; 8 2 nmol s) The reaction is stirred at 00C

for 30 mnutes, then for 1 hour at room tenperature,

nonitoring the progress by TLC (silica, petroleum

et her - Ac(]Et 7 3 startlng Rf 0.25 final Rf: 0.45).

AL « . o N | —



residue is purified by gravinmetric colum
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wWe@RwensBeOEt as the eluent), to obtain 2.67 g BET/IB2007/004497
product (65% . 1H NMR (300 MHz, CDCl 3) : d 8.03 (2H,
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1§y Qedukhg?wal WBE the- elEt RN @9@5@50& ReiRxageli dAdG result, less
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m xture I's stirred hour s at roomtenperature.
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extracted with dichlofonethane (10 mlL). The conbi ned
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dlameféfeénd\lé‘t?o%gﬂﬁ mTIhﬁetéPlN‘éf?mucHn%séi)Vgﬂ@ét@& &b (SHCS of"’\ﬂéj oul‘ﬁ‘de diameter of
crude is purified by colum chromatography (silica, 40
g, 70:30 petroleumether - ethyl acetate). The
fractions containing IDN 5910 are conbi ned and the
solvent is evaporated off thus affording 680 ng (72%
of product as a vvhlte SO|Id 1H NVR (300 MHz, CDCI 3, J
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chromat ography (12.5 g of silica gel, petrol eum ether-
AcCOEt 6:4), to obtain 613 ng of IND5570 (51 % . 1H NMR

W@ 38084324 CDCl 3, J values in Hz, 30(C) 8.03 (BCT/MB207/004497
mBz), 7.65 (t, 7.4, p-Bz), 7.52 (t, 7.4, or-Bz), 7.22
(d, 8.6, H181) , 6.62 (s, 5+71) , 6.56 (s, H9-OH),
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amourftsof hHeaeiergy is tréns’ﬁékre(dsfrodrl-tlﬂg)nteribr Wail(cf thédcdmbary tubkOinto the liquid.

Howe\ga‘_r,"lté\g'(air:log:t %{&G’:dt §%B@%?@$sf?rrg:d Jfﬁn‘g%eéu%?g_riebv%?lf’gf t%u‘éfggﬁlgfy tube into
the lignidBa the BeddBis(tmited. B3, therankdint ofeddrgy dbsdibdd by Ithelﬂqu)d in forming the
aeroscg,: \8@1 %[59 ege%; %%_Et:{g%al%%gg% Qed er*gi1 CE thef_lgaﬁll?aré?@g (T By locating the

regiond.cB Zeduged watldhickhess pridr %4hé Ibeﬂd G)ealtlhé tin be4nc‘téas(el’nm those regions

and trﬁ- %Or)\pagg@%%( ﬁcke%?v'zlé(gf/ﬁ% beln;i 9”0 f@r ref_ﬁi_u?v!; )e’lef?rg;gl re(sn\ance in the
bend es-ctt;hqmded Hb]tBé,rero% oﬂ‘n'edthdaeﬂl)vau thickdeses thrppauide a more uniform
tempefajirSiradie agiqfh v e rorianind, ¢ 15" L opoore)

. FIG3Q Bhdwg ab dvhimdirieaEl &, a BOldG)apbﬁz’hng Heyee idQhe fdrilof an aerosol

Qener%&g}§ forltésf+a mﬁ@?ﬁ@ée?@n?&er 1%@ sag\e/é Othé %&&3607 ggrle%ét‘oi 10 includes a

sourcg 32 dEflWB, )a yaldel94,1a (reateC- ﬁ)angdrﬁént?cc(rﬁpns(hgla bent di6llaBy tube 20, a

mouthpi eg%) 81%§gp%3r% d%er‘ ‘rilr ég)a%fch’ ro % {% I@e Ezl)tt&oélérz% Pc‘udés suitable

electrn&l&)onn&ﬂmns dnd, arCillary )!qufﬁent6st(ah aCallbatiery wBich3cdogierates with the

controjfer, f;!)% oper%ﬁrig tI‘eBY)aI\% ?)1 th% %?cgr 157§ g)st‘g? Ezgecﬁ%y 6(? P?at the bent

capnlla@t R0, 207 1InCopedhtioq: thd)valveAN2cgrdbe Gpéned to dlidw7a desire@vplume of fluid

from tl?%5 sg%&%lg %itgr gwé(bgn( g?pil%&pu??% p?%o? gdcgr%}%}e%.ng%(%tection by the

sensoC1% pf a P&ssgurecdrop inBhe moultpiere( 1§ cabsed py azrsbn(drawing (inhaling) upon

the aeg%;a%}erf?oi@. E/gs fI@di%%supp{%g éé (tlgg b&ﬁ’l%lg%llaiydf@e??&(, the controller 16

contro- the)amdExt\WPRawes prov@lesiieocpat tfe edpdlanxtabelsutiiciestiy to \gilatibze fluid in
the bérPN:a?)?ﬂgﬂ/ Hb' f%éjore?ggﬁg @g%ﬁdéé%o%}réﬁkél}\? ?@aﬁ\g%g etlé%:tr"f’city passed
througimmest_)aplllarmbhandea( e fitid )to ansuitabie temgeraterei for yolatilizing the fluid
thereif’.\zlgﬁér&?ggiﬁga \j\lg@%?ﬂt% ?ﬂ@?ﬁ’le%k@%ebel}g g&af?éé g.lbt%[%ﬁgﬁg H&olatiized fluid
forms ap@egasphwiitike dan T whalgd @Mﬁspm dravanguparetbe mmpﬂdn:_e 18.

f‘f'ﬁé 'é?og?@éﬂe?ﬂi?ﬁﬁ’id&ﬁwﬁ F{lé m'()(ag ?‘{ﬁwoﬁﬁ’gg é??ﬁl&z@é@@%}bﬁt fluid supply
arrangaeomntﬁm §af fnatapce, Tthe flgrdgmr@e parasempeses alsiebinedalve which delivers a

r L i
e ED LT OO R oL Lol M BRIk cppiagy o 20 can
include hene wot M @ie2 CheteRp/ARthambers 8f 2 prefetermingsht isines to accommodate a
predefé?rﬁﬁw@ﬁ %{&%etmuﬁ’ﬁé 'b'égglaﬁrz%glb‘é}m&%ﬁ IOH% cle! nwethe case where the
I'S evapora erre uce ssure an
bent qapdlaryetobe 28 m@uobhssmel oredoienmEdring tbambgrs ttrmcsonamloaate anvolume of
fluid, tbé fdggigg ggl){\'lgtﬁgjdg g%gfeﬁogg?lgég) c}%%sér:é%gr}e{éf tﬁé cﬁ%ﬁ@&g@}% preventmg flow
of theffiuld learyedd dredchhni ed(sh daring Mlmgubmeat 6@e@red~/|t®l @hamt&asgcan include

a prelﬁﬁ_itir élré%hstg %t@{uugfm Itrg\lfﬁa?lageé@%u%qg(acpg@?)bu%ggﬁj(pands and

(t, 7.5, mBz) 6.46 (s, 9-OH), 6.25 (dt, 8.8, 1.2, H
13), 5.65 (d, 9.6, 2H),5.29 (d, 11.6, H5), 5.18 (m

20a), 4.72 (d, 10.0, NH), 4.39 (d, 9.0, H3), 4.34 (d,
9.0, 20 b), 4.27 (d, 2.8, H"), 4.21 (m H3 ) , 3.92

"~ 0N



d) oxidation with copper acetate; e) fragnentative
reduction;f) renoval of the oxazolidine. 2. A process

w0 20080884491 epar at i on of conpounds of formnul a |RCT/IB#07/004497
wherein Rl, R2, R3, R4 and R5 have the neani ngs
def i ned above, which process conprl ses the foI | owi ng

druves?ﬁﬁ%?ﬂalrﬂ)\?ﬁ %ﬁgﬁotgge arpégrsqsﬁgg %érﬂ%gﬁ th%ﬁ %O.ta ﬁgganse of such a

preheater awrangenserd fcahobenibend in comaonig cawrneaat BOS. aﬂatleogule 6 491,233, the
. v I | or a

dlSClO&I»aJPng ﬁ%‘\rchqg hfetee@g r?c! §’Jrattegg) trlet)eﬁg%%t hﬁgegb%ng?ly @g{! éﬂ g1e chamber(s)

could bg preshafatedlto afset taenrm(atncd bedmvmaapcﬁ buBblprfotesienf dfrdeshed, the valve(s)

could B%%?rﬁt? rru?'gél {? \Aic? \%ﬁgr:égd% In&gcrl%l lﬂ%‘déll\é{ggﬁ%@nﬁgngﬁegu%% as one or
more sy{nlegerpampmg\mme‘uppbvch attedatermlﬁéd veluse\df fludrditectly to the bent capillary
tube 2@%? ﬁ%ég %h\gtet a %%)ﬁ(t ﬁ?ﬁ)?ou):ngdg’ %ﬁ’l glgétrigéllykgoﬁgﬁgi%g material such as
stainlea$ stded| thprrteta&mg larrgngpfrmrp oahetm/atploalanmfethe roapilaxyi thbe defining bent
capilla%ﬁgbﬂoogﬁa g%)é tg‘%/% ?ll | Wghgwgﬁnjb égéﬂ&?w%}yﬁ%% r%g) 1Td1_e sensor 15 can
be omjitedi dribypasseb)in tbel distel vd'fere\nthehaeroqsxpegenaamraﬂes aperated manually by a

mechag\g%ggputchc%leétﬂga er re Bﬁghgqtaégéé%%eiz&dthéé&oﬁg %Eg%ol generator

10 illusteated trheliGrdaniusgfsl b @eespligation etlinhalnBENEr@GAR, IsU@iRYs drug or flavor

s R S AR AL g gon o

exampig, @dogntmal pat ent applicati on no 60/ 877 650 filed on

2

2R CERARA e 2000y A P SN 3Ty i source
A fluida genersiyf inl the foren ofi al eresawrized liquifl amgdfsir ipcedeterminedovolume of fluid from
the saﬁﬁagpgfparétg fh.l% Q&Er Qﬁ I%\?/lgérrg SQES%E &et i'ﬁln'e@ o{ g%pée\;ﬁfagf ¥l1be and flows
througggheriegs of tHei tnbé yow:ards thecoupat @fltbde weofA Sengnatd edgotrode is provided at
each iﬁl@L%ﬁJde%fe(h%tcgplﬁ’%gq% nggﬁ%@@gﬁ%ﬁf t‘f\g rcgblﬁ?rg é use%w?ér?the electrodes is
heatehas goreeult stithe electpeal\dutienigflandrd thseughce mogionofrtbetehe between the

t [ ' |
g 514 GREFBIGL 158 04 SN U ENED B 3 e
the vapereexits fremothe @ut—j@tp}f theagapitanh wibF lad capeb inte yomtggemth the surrounding
[ regi
ambueht’%ué‘rgee@ap@f olrrﬁﬁl%h a%g%gplqg@gthtquﬂ 652? \%\g‘%ﬁhglﬁg tfl? Siggﬁopéan be formed
from splifsdp sheasuspengiomelidhe ko iam wiitioatof alcondensakledignid, the aerosol can
be forM@B%H Ht%%%tg bpb&d%ﬁgéﬁ‘gaspo?m” L o'iJP& ?%Haﬂér ANGodU.giFion that the
nbient air orman aeroso ectri cal
mtemal @sar%@tam@fethwapﬂlélryetpa@l e jageaseheatibe formed frasgiatamsizesd liquid driven
throughQﬁé’S&ﬁztB?bép&r&é&h&lﬁés The fluid inlets may be | ocated
ends o I1'Tary tube The capillary tube ma
coHphewe imbie 3 &'@wépwm devigg inclydes alcapidaridube 25hwnth a fluid
T

from asfgfr'géﬁcg{rgé:% 953%@?%6{%2;@%3@@%&%}%% ‘h'ge ?ﬁt‘é s the capillary tube
20 at rehimien |366t2ioér$"ﬂ/| segondh inleat lenp 20pnprd @X'tﬁh@ %é(BIP(PfI fm theypretlet 20c of
caplllaFPﬁGbQQO5 ﬁmlrls{ él@?@d’e%ja% %Qnr{gc‘éd' rgB%? ﬁ{eslalepéﬁé 0H 2Bt YaphRiry tube 20,

I'i meters l'imeters, has™ an I nner
and a ﬁ?@@éteéqdr@ﬁe @3l1'5rﬁ0|nr‘¢¢1@¥ Bey th@m@et Smﬂr?DlP I meters,

A Ilqu@reﬁfe%hém ﬁﬁeinlt fﬂd ofl &Bﬁlgﬁy%ﬁﬁof@a&? @Le't bRt a?ebTQselt gasses through

capl ary t have a ness o

the capjlipnyj tﬁb@ erSyff@mﬂ't hﬁ@t ip dnpud i thef fluid gaesind thadught the dwbretpsvaporize at
least éB?ﬁ/e Bﬁ‘*ﬁ% fﬂlla\%gllt Eﬂfs%%ﬁe ‘Btjtlél tonhQ c;plﬁé'#/lthﬁ@t Wg%m while not

1 meters, pre er ab [T e

'"ustram%wtmem@é@ri akoventheaepessl gm@tpmv inchuge uerra ghan one fluid source
illary tube includes at |east
forea(gﬁg‘e bﬁgé{ b%ﬁﬁ%gwﬁltg?g regi ons of reduced wall
t hi ckness | ocated between the fluid inlets and the at
| east one bend, an outlet along the at | east one bend
and a heating nechani smwhich heats the capillary tube
to a tenperature suffl CI ent to voI at| I | ze fluid |n the

. — I Y



formed by, for exanple, electro-polishing, centerless

grinding, standard nmachini ng, chem cal etching, or
w@eooBiosissd ons t hereof The outlet is preferabl yPCT/IB2007/004497

equi distant fromthe first and second fluid inlets

Fluid may be supplied to thre first and second fluid

FIGs. 'ggl ﬁlfsgrgree%rggﬁl%tﬁ%g vué% o‘f“ ffﬁ%njno%gflll Y Hf)eaéss r#rig g% provudes a front

view ofihp pentchpillant the B0 rlalwm:rmd‘ltmieemeud dt Ifltst thidtehe 36a Andl betdnd inlet end

o, o BEs LU Yt BB T 1 a?ﬁé’gf}cpa%ﬁlﬁaﬁﬁ%w-

electradh83eap conreciedingae thesiplet eng B0s of tapiliary tubexdn; and a second electrode

o2 o TR P 15 P 16815ty e

and FIGl Buptovigies emaghifedfview of thepotiat of thg cpMayeudd G 2 is a

i on b t [ ] t .
SECSRLE ULERLHIEL £l RPN | BBtca Fio 4
providemé o edw\vaf dine béntt ¢aplllbe/nmbea\ph|blh w yortnebted tadahll ekde@dS through the

electro?i g\éb?%rlgm?edﬁdggp% Ic%rla 4\;5 wi I G 3 é % % 4ttaﬁr8v1'ﬁ§ Pzrtohto\flew of the
bent qahdjaltyambbl ewh;cht wbeorﬁ1e@zed4m ¢hqorednctrdeucpejmpue¢>tmted sitcaitscard and
e r t endi n
contro@%TérPJEF IB % Brl%g@te% oﬁ %g R/ W Vféf?@ g%ﬁ c?glggrglt CUI b I %onngcted to the
electropics hiruerc pmtqu!ciremt cawdtandFedBtrdberpr Ohve dtigsgofahe dyenty capiary tube are
preferé?rﬁc%gg\{egﬂ&gthg%é%é; é%g}qdéwére g’dntggg:rl]ra |p cé’r(éotgyr %,\éclr?glg&glrve adhesive,
such ashfer Bmmpleamldidrazryondqué lepotye atiowingithd alegvtrctmdsedrwér prirGed circuit

card to ?Jpgﬁ éf’%‘ﬁ'ﬁ:ntg}gulhggé S’%ﬂ %Ihg}ﬁ 5@%{}5 hg blelb élﬂg@ tube.

Add@onalsiohedinaents nbtbiél heehcapﬂfarsattberare semanhatlaalgy sihlohve with reference
ayi e , t

to FIGRAYISNG d eGhaNRAPEadifith/Task YPHLG 1! g\%lﬁggg‘?nulltﬁ:‘fébgﬁd § 518,516, 51c,
preferabiipravERSHORIIPTUEE alORg mmmm&mlbw tdbel of FIG. 6
. . i f | i .
P O EAGR Gt 80 W5 AE e s s
outlet 'lé@ﬂce('ﬁﬁrmoawﬁm&éc) capillary tube or passage which

c

tﬁie%r%?\hr ou? Jgﬁ c??t%ﬁ?érﬂgnt% &; ﬁﬁ#ﬂUIageéflﬁBEate a yariety, of liquid flow
rates threpgh thezaepiliary tybwaﬁb\ghwwem@ﬁmerd@@d peevides ayeameagt arrangement.
in mha%rﬂ appIcafts, m'eerfepa'il Eynestd? %J’@{)ﬁlla%b!—:‘ .85 ¥e BAS §?grﬁl imeters long, or

onpri ses an arcu passage rtion and an ou
more Féefpt?@w%ﬁ@ 28 fbﬁtjj'ﬂfttﬁé I@ng; @ad ¢ghepinseragjamptersoefdbe tube daedue 0.1t00.5

mllllmetté'@ dri4hGe pR&te@bRa. § 'tc9@|2 rﬁlng ?é]’ I@Hﬁﬁé&&qmg%éﬂcéﬂllraw heater in an

el ectrode at oné Inlet en Ses
inhaler; e kepbeanillprytube arRboementtis D@éerablymwlaéﬁdwmd/q)rnﬂmte@ﬁqm ambient

air andehet\;b%oF H?nﬁteﬁlf%nq the Qé'BlluPyetL?b%”EF&r exihidl deeraeﬂéqf&%ﬁﬁactmg material

can uppl as a pressurized liquird at t
could %ﬁweﬁquméppp%me heax earillary witbima mogthpiege sugifiwt theyvapheexiting the

capnllaify"ﬂ;?ﬂ)lat d&fs e ebntI&NRE %t@ﬂs%&%ﬂ tec%gﬁ@ryh@ ing fromthe

lectricity a e tu s the fluid flows
fTrf@rﬁ'&eﬁ@n ¢f|deichém§rqmtmlllawes disistosedndr!&. Blae beingl asiented in a

dlrectlmﬁhu’#ﬁ‘% é%éré?%la?\@rd?%@ ?élﬁfé?f ey rerfn tRE) eh@gﬁ!)&{lonsséjf%b capillary.

as a han i nhal er for aeroso I Zi ng I canent
In the plterpaives U@s@'aﬁ@é@e may ingiead Ap i aedarep%orf within ttihee gendsel plane of the

capnlla?yh@w@r‘éﬁh@bn@%f b8t the eééfllatr%rl Q?lnaé‘d@&rt|8§ Blitsld® of the general plane
produced as the vapor enters the surroundi ng
defnne%pwﬁgepmlk@m pugh pp@f@ch@@w mﬂg@dorﬁmgpnalttpéhebgmeral plane defined by
the caGf?y | | ary tube conprises at |east one bend (curved or
arcuate portion), such as a 180 bend The outlet of the
Afpshamariy G 4 fuid gepargingadevicrereferaly eamshisesatcapiiery tube, with
2 id (D G B e R o8 e T e SO Sl it o
than one path (e g , two |egs) through whi ch fluid
travels fromthe inlet ends of the tube to the outlet,
the bent capillary tube provides for a very conpact
structure conpared to an aerosol generator conprising



stainless steel, so that as a voltage is applied to a
| ength of the tube, the tube is heated by thefl ow of
web@ssizaal current through the tube, and the PCTIIRR007/004497
passi ng through the tube is vaporized As an
alternative, the tube coul@ be made from a
700, B Oh¢ 33lapSEisah t@??htlegg@girf%'rp‘ée‘ﬁg ;g?ftli{/ bSbilary YEL. 2R first electrical
power teasli Z3ads cenrteetedinegr thetidet exld Z0acdi tieescqpilaty twbe) drara second electrical

pone TS LB P S BN L Y36 BE0A 15 e b e
the watl dbitknegs loh the qapdibertubel issprbfedabie rdducédhin fegivhs G&pas$ camnpared to the

vt BE % (ECARBRLIBE 0 0 BRobERE 1 BB o Rt sotricn
resistancd deafirey i@ rapiohe dStcospared fogthe desigtantes heating) inrragiwht76owhere less
'quiéﬁﬁ%gﬂﬁ where liquid is vaporized (|l ocated between the

and inlets) The outlet of the tube is
piVbileevaridug dntmdinezhts hatehkearedgseribed, ittibeo behmdetstooel that variations

syf.fi.cient vapor exists to.produce a gdesired, aeros

ana mBfirang ey BR 26 difioChies, PhE SPaHeR e TesF G % e an suen

variatiast annds moHiicativbe ana e be edosidetetvalithint thiecdunéew ,andnstope of the claims
] faces between the regions of the tube having

appen%%%?gFﬁhg wal | thicknesses nmay be found in the
transition regi ons where both vapor and liquid exists
However, depending on the conpound(s) from which
aerosol is being formed, interfaces between the
regions of the tube having differing wall thicknesses
may be | ocated closer to the outlet The | engths of the
regi ons of reduced wall thickness can be selected to
achi eve a desired heating profile As an exanple, for a
capillary tube having one bend and | ength 18
mllimeters to 20 millineters fromelectrical lead to
el ectrical lead, the length of each section of the
capillary tube (fromthe outlet of the capillary tube
to each electrical lead) is 9 miIlinmeters to 10
millimeters, and within this |ength, the regions of
reduced wall thickness may be 5 mllinmeters to 7
mllimeters each Reduction of the wall thickness of
the capillary tube in select regions increases the
anount of heat energy transferred fromthe capillary
tube to the fluid Further, by reducing the wal
thi ckness of the capillary tube in predeterm ned
regi ons, the tenperature gradient across the I ength of
the capillary tube can be nanaged Thus, heat energy
may be delivered to the aerosol formation to form an
aerosol quickly, while ensuring that the capillary
t ube does not exceed predeterm ned tenperature limts
in the region of the tube where less liquid is present
Addi tionally, by reducing the wall thickness of the
capillary tube in predeterm ned regions, the anmount of
el ectrical energy required to raise the tenperature of
the capillary tube fromanbient to operating
tenperature can be significantly reduced By reducing
wal | thickness, the electrical resistance is increased
As a result, less energy and tinme are required to heat
the tube to the operating tenperature Any suitable
fabrication technique for effectively reducing the
outsi de diameter of the capillary tube may be enpl oyed
Such techni ques include, for exanple,
el ectro-polishing, centerless grinding, standard
machi ni ng, chem cal etching, and conbi nations thereof
Specifically, for a 30 gauge stainless steel capillary
tube (about 0 3 mllineter outside dianeter, about 0 1
mllimeter inside dianeter, and about 0 1 mllineter
wal | thickness), selected regions of the outside
di aneter ofthe capillary tube may be reduced by

I I 1 - a 1. . o, s oy N



i nclude one or nore netering chanbers of predeterm ned
size to accommpdate a predeterm ned volune of fluid to
wheoosossd | i zed during an inhal ati on cycl e | n PORIRAGH04497
where the bent capillary tube 20 includes one or nore
neteri ng chanbers to accomgpdate a vol une of fluid,
CLAII\H}G device can include a valve or val ves downstream of
ie chanber(s) for preventing flow of the fluid beyond
t he chanber(s) during fiIIing thereof If desired, the

SRR S 0y B DR o B3 P o s

one bmdpﬂmidmlasdnéglcmesaf tehimedawail thigkgeds chlatdd bemmeh hige fluid inlets and the

chamber nt. capil | ar. b Details
vend, 8RR Sl albh P bePnp SRR o it 7T gRRrBRe lrpBRioytet to form
an aerossied U S Patent No 6,491, 233, the disclosure of which
is hereby incorporated by reference Alternatively,
fluid in the chanber(s) could be preheated to a set
2. tEwpeemsalr gettmhtovvdf/allalm By bivkemin @arhicabresistartesisriackeased in the
e mnthﬁeﬁal%ﬁésﬁ K%u d be omtted and the fluid source 12
9'oMz S HE LR {5' 8??3\/ery arrangenment such as one or nore
syringe punps whi ch supply a predeterm ned vol une of
dlrect bent capi .l ary. tube 20 In th
3 M SReeSetenent CRIBE Rl hE g NER &R, bfapd ot ends of the
capillagotateict i ve mat eri al such as stainless steel, the
heati ng arrangenent can be a portion of the capillary
tube defining bent capillary tube 20, arranged to
4. vhheaberosdegenkeeaton OILEIdmh n, bbateirctoei ddpdlagy tubedend@iesheefirst fluid inlet
0 be [
Iocate? Eagsaag rrstégncf %g% ne?g fﬁ.@i ! Setgg%?ga gga ns;eﬁbn]cf Fﬁc‘? ?tlig“ég[? illary tube
comprisgghad idastbnesheérdc h, eI ectrical switch or ot her sui table
t echni que Although the aerosol generator 10
illustrated in FIG 1 is useful for aerosohzation of
5. i hieaberbse geeemda| of Clginch, wiserdinube capildrawwdre dmapriseg more than one
|I Vi I
bend, Qﬁd %rﬁ? Ze§1 tg% Q:Spﬁ%pttu%gtgs ut(l%%b mlh H'@?Erg ?orng% ?%a? %ag‘r?’r%q d a?nﬁter of 0.1
UJOSDdhne@aplllary t ube aerosol generator may receive
fluid flowfroma single fluid source A fluid,
generally in the formof a pressurized |iquid and/or
6. prhaleesel rgederatdruake Gdimf [1uiferther oeamptisingaaesaurce of liquid in fluid
ces, enters through the inlets of
°°mmt§ﬁg§{?§t‘"ﬁﬁhltlél?“"&tdﬁ’g‘lé%and flows through the Iegs of the
tube tomards the outlet of the tube A separate
7. Fa Rd6i eﬁl)e%t@ﬁbfj%‘?anﬂh R el'nnth@tcagﬂ?ryotfubé h? 10 millimeters to 25
capl ary e portion o
millimtﬁetsmamdwea%aremnﬁbde@etes ohedatreitimgterata eammltllrr@fers temd wherein the
; Leal t gﬁ&g a portion of the
°a“mf%@§£@é§aé€ﬁq@E gt?@%ﬁ@1rﬂﬁn ﬁe liquid entering
the inlet ends is heated within the tube to forma

8. Ca | %eﬁoltdeﬁ MBR Y CRaiin £ WHePE meeregibhé of re%t:cc%\ldj\%all thickness have a

e and conmes I nto cont
wall tfmhmmnf@hngt Gebmélimetgrsto G ¢emillmpadersf or ns an aerosol |f
the liquid is a suspension, the aerosol can be forned
fromsolids in the suspension If the liquid is a
9.  sbhejaerepol@enaratas il §itriribl, evhiereyuihg, repioas abredyesd walhthirkness have a
f ; I
wall tt'flc%tg?sd f Jb%ﬁ} ﬁbgﬁ@@@ﬁ%u&@ﬂgﬁ%ﬁq? ge%:i)dgttsecif ﬁé{lﬁg?ﬁ&%thckness are
about éfO mlH'eﬂeéerputcb pbeyt 7tQudlimetaes imenotol can be formed from
atom zed liquid driven through the outlet by vaporized
l[iquid As shown in FIG 2, a fluid vaporizing device
10. i hied @eesolagermpatbt af ¢laimbk \Breinithé capifianyitdbd inphidgs two regions of
j e 22 passing through the capillary tube 20
raﬂm%%@éf”ﬁ? %hters the capillary tube 20 at first inlet
end 20a and second inlet end 20b, and exits as a vapor
fromthe outlet 20c of capillary tube 20 A first
el ectrode 23a is connected near the inlet end 20a of
caplllary tube 20 and a second electrode 23b |s

o o, ~1l_ e oy o,



air and the vapor emtted fromthe capillary tube For
exanpl e, a body of insulating material could be used
WO 00sppBaest the bent capillary within a nout hpPEEB28UEI04497
that the vapor exiting the capillary tube does not
contact the outer surface ab the capillary tube The
direction of discharge fromthe capillary is disclosed
in FIG 3 as being oriented in a direction within the
11. demaerabolgleasratoptompesinapi | | ary away fromthe end of
portions of the capillary.In the alternative, .the
G Sl cCheroeloBa At he Bpdcld iRk, Resiothnat reduced wall
thicknegsnesatdd imtaeen e fluiddnleBEndlthe pehd)\wad @antootetaanshgdfhe bend; and

portions of the capillar r in.a direction outside of_. .
FhegiRe riehispaveh el B e iR e ¢ edieie® Suficient to
volatilize fi@d ini tha chpikdry tubeor t hogonal to the general plane
defined by the capillary As shown in FIG 7, a fluid
vapori zing device preferably conprises a capillary
12. tTHeeaerosdlgemefdtari af Claiomi1a, hereth shaucapiiagn el isgnadee of electrically
. .capillar ube at first .inlet.end 70a,and _secaond iple
resistife Roeys ' shaleal ofetidel EqumaE iy Biieatee e g0t bh réfuced wan
thickndsanenafthd heatmgpédranisnt abraprisksf a pstveebemdly andllequsvattached to the
o le 73a,li annected near the inplet e 70a,of th
capilapf it Sy ol 80P FroBE cione BeoBrid oBf hebioi™ eaifanguoe to 2
tempertature gofficiehetd volatiizetflue innhetapiitady Wbb. I n the fluid
region 75 of the capillary tube, the wall thickness of
the capillary tube is preferably reduced in regions
13. 7Hhe agrosdgeaemtbricd Glaien b2 neheareigitbe rédors oft leducsmipwall tiickness are
j [ ment, it is possible to
'Ocateé ﬁgtﬁlggﬁﬁegfege%%dgé% %Eg(gi stance heating in regions 75
conpared to the resistance heating in region 76 where
less,_liguid | r 1t . ' ] ' t Ve
14 iR acr Bl o e 1y Rk KBhL T & RIS Sy Esource o
fluid. and nodifications nay be resorted to as will be
apparent to those skilled in the art. Such variations
and nodifications are to be considered within the
15.  pAmsthngd fangerscatipg aofaerdso!, cbaiprising fheesterescof:

3 : . I . .

sBpfhg A ¥an 3ol GhRler SEREREND (s bSO B, affeast one
bend, drst aba segond fluicdiniets, gegions efyiedneedvall Huckoess leghted between the fluid
: i t lbuid inlets and the
rets 4o FEBERS oA Bt NRRD oBAE 0 wherein

vigading thez eapilfanuiochedit Shenbivid s aftempetatise sufficient toovdlatiliza the fluid to
form addIAif2 id, %ua—mfﬁa?@ug%%kiliz%%r}%{datyigﬁwaﬂ)é]esqh&h me]outlgh@frtﬁé Eapillary to

el'ectrical 'resistance Is increased Ih the regions o
form anedrasetd wal | t hi ckness 3 The aerosol generator of

Caim1l, wherein the fluid inlets are |ocated at ends

of the capillary tube 4 The aerosol generator of C aim

1, wherein the capillary tube includes a first fluid

inlet located at a first end and a second fluid inlet

| ocated at a second end of the capillary tube

conprising at |east one bend 5 The aerosol generator

of Caiml, wherein the capillary tube conprises nore

t han one bend, and wherein the capillary tube is 5 to

40 mllinmeters long and has an inner dianmeter of 0 1

to O 5 mllineters 6 The aerosol generator of Claiml1l,

further conprising a source of liquid in fluid

conmuni cation with the fluid inlets 7 The aeroso

generator of Claim1, wherein the capillary tube is 10

mllimeters to 25 mllinmeters | ong and has an inner

diameter of O 1 mllimeters to O 2 miIlinmeters, and

wherein the capillary tube has a wall thickness of

about 0 1 mllinmeters 8 The aerosol generator of C aim

1, wherein the regions of reduced wall thickness have

a wall thickness of about 0 O 1 mllineters to O 09

mllimeters 9 The aerosol generator of Claim1,

wherein the regions of reduced wall thickness have a
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