COVPOUNDS FOR THE TREATMENT OF | NFLAMMVATORY DI SORDERS

BACKGROUND OF THE | NVENTION Field of the Invention
wabios/1isiventi on rel ates generally to tartaric BCI/US2005/019138

functional conpounds that can inhibit matrix

met al | opr ot ei nases (MwPs), a disintegrin and

net al | opr ot eases (ADAMs) and/or tunor necrosis factor

al pha - converting enzyne (TACE) and in so doing

AR R S e

conmpounds. Description Gsteo- and rheunatoid arthritis
(OA and RA, respectively) are destructive di seases of
arti cul alCRE$S-RERERENCE 4C RELAGEDOXPPDIGATESN er osi on
of the cartilage surface. Findings have shown that

B %&éﬁt%b?mﬂohhﬁﬂ%ﬁtfnﬁmldd?ﬁ -PRIGNAL, Applisatich Nlﬁtlt)ﬁ?ﬂ'i%w filed
Wi t or exanple, had a reduced incorporation of

on July %ﬂ%b@i lecﬁélﬁgleﬁ l’k’/&%ﬁgfr%lg ?Eﬁﬂﬂhﬁ@l W?ESU 8 gAf)}Kl?ctatlon No.

ere nust be an en rate of
radati o Mapkin et al. J. Bone J0| nt Sur
10/201"‘%% tnfglquﬁéﬁerﬁ‘@ A& are four classes of pro?el n
degradative enzynes in manmalian cells: serine,
cysteine, aspartic and netal |l oproteases. The avail able
evi dence supports the belief that it is the
met al | opr ot eases t haTE@HNICAdpdkEDbl e for the
degradation of the extracellular matrix of articullar
O éri thag@nibodhernndestibed inakie pstent pplicationi reRutedto the field of
col | agenases and stronel ysin have been found in QCA
vaporiz&z@l tilage and the activity correlates with severity of
the lesion (Mankin et al. Arthritis Rheum 2 1, 1978,
761- 766, Wessner et al. Arthritis Rheum 26, 1983
63-68 and I bid. 27, 1984, 305-312). In addition,
aggrecanase (a newy Eggﬁkbég) tal | oprot ease) has
been identified that speci fic cl eavage
roduct of Erot eogl ycan, found in RA and OA patients
VapRTISTIBIRY be gseds forsgxample; i deliver Rpetin) in3earmey@ss to a process
1214-22). Metall oproteases (MPs) have been inplicated
chambersf semécondyctenmpnessingrequipmedesich astfooexanipleywiemidahmapor
cartilage and bone. It can be expected that the

depositiP@{CVDF BQ L prdefito Forema Gilih @R&CSwEKPicde ofBilioni ifldnterdo accelerate
beneficial manner by the adm nistration of M

ions towaﬂi‘é Wohﬁﬁéze(ﬁleﬁ%e\@ﬁgﬁ irfd i \Boreﬂl I\/Ic\?PRep Med. Chem 25,

s are a famly of

@rger vag2 %zéjrl cfa e(gfl ggbt?l gEgrgt gé‘cfg qrrﬁ,brIba?e\(/r}(;alrl1 i/neg thtuﬁ étate to a process
ncontrolled eakdo of connective tissue, includ g
chambe%"?sb'ﬁ%aag Ut aissial Reontaineg glqoguf@gm%@asﬁt a controlled
t he extracel I uI ar matrix. This is a feature of many
rate intoghe Hewid gatenial sotrdhe bettam oftheisontsinen Bivicagaer &aérth@ahecomes

epi dermal or gastric ulceration; tunor
saturated with vapor from the liquid material as the carrier gas bubbles to the top of the

container. The saturated carrier gas is then transported to the process chamber.
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net astasi s or invasion; periodontal disease and bone

di sease. Normally these catabolic enzynes are tightly
woegahatied at the | evel of their synthesis as Pel/USAB5/019138

at their level of extracellular activity through the

action of specific inhibitors, such as

al pha- 2-macrogl obulins and TIMPs (tissue inhibitor of

VMRS fronthiatdtial BT avdlidaite Ry Gedplieoredtond proceéssehdvberdy heating the
umor necrosis factor alpha (TNF-a) is a

materialtﬁ) {s shﬁﬁlﬁgﬁ&?‘tteﬁﬁ)e{:aﬂr@ kh@Birt Rk thSHW OF 8 2aeiér baPpastthdteated
precursor formto a 17 kd active form See Bl ack
. . R'A. "Tunor necrosis factor-al pha converting enzyne"
material.| 1t 3 Bj ochem Cel | Biol. 2002 Jan;34(1):1-5 and Mbss
M., White JM Lanbert Eﬁ@dﬁﬂﬁi ws RCTACE and ot her
ADAM pr ot eases as targ rug di scovery" Drug
Di scov Today. 2001 Apr 1;6(8):41 7-426, each of ich
Att deaptrangdissiased aPpRyatH B FURRIFSE 2 FRRtaingr anghgtrugture to fpglp support
shown to play a pivotal role in i mune and
material intht aontainer yith as paomeased expeagshsusface anca tohelp promote contact of a gas
over -expression of TNF-a is a hallmark of a nunber of
with vapé¥iZ@ansteriall MhkyttitgreRdr atlembonesdisilosdappamuisnigy kelp support
sclerosis, psoriasis and sepsis. Inhibition of TNF-a
material ﬁfr%ﬁ&riiaﬁe e RERIB fOPNwheh thE iR isGhladediab tHEBtycture. |
prectini caf1 m)gel s of inflammtory di sease, naking
i.nhi bition.of - I 3| . S| '
A Gt Gheg BB P sy Ao airk) HPHRALERo help support
ccanti-inflamatory drugs. TNF-a .S a _primafr '
material i SRR CEA A PSS PRORFY SRE AR © PR SrOTRl taipptof a eas
phase responses, similar to those observed during.
with vapatzedemptafialcfor deliveryitostiernie. 1aysr derasitiqqrAd-IH-RIogsss RAURMSA!-
to be lethal. Blocking the effects of TNF-a with
Aest dhecdiscldsed agparatus aompssdservohtairiesand sirectyrg e belp sppport
condi tions, including autoi nmune di seases such as RA
liquid mbfeRhIAR®RE EntAher Wit &eincreadedhpostdburfideQinga tortmip prosite contact of
dependent di abetes nellitus (Lohmander L. S. et al.,
. -1 ﬂﬁw 36 (1993) 1214-22) and Crohn's
agaswi |‘Lagg§£eéd?l (l:dgﬁgelr%ﬁT. et al., din. Exp. Inmunol. 8 1
1990) 30 ..Conpound glalWcY i
pist ok dioTasd ApAR AHE Rl L Al ah B ORI B

e Bt AR St 5 B R e B

capabl e of converting TNF-a fromits inactive to
surface ares to/eelp promqtecontaoi @l egaswithiyepgrized mpderial 3Acholdgrfer at least one
Since excessive TNF-a production has been noted in
disclosed @pperatus taydase onoodibdresidevalls elonp at lkesterrioriéen ¢fa perimeter of an
MVP- nedi at ed tissue degradation, conpounds which .
opening' tRiduBh thedahportAMigactidé theMoider BS Rélp dbfinsa pasgageivag thugh avhich gas
partrcul ar advantage in di seases where both nechani snms
re in One approach to inhibiting the harnful
mayﬂoggﬁggggagf ~ais to inhibit the enzynme, TACE before

JAE legsat rgm rd?s%ﬁ)ssgd Jprlgia%ust c%nliptnssess g !:clﬂmnigelf &ﬁ@ne%ﬁgré flolders that

define a support surface to help support material in the container with an increased exposed

surface area to help promote contact of a gas with vaporized material. A holder for at least one
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menber of the ADAM family of type | nmenbrane proteins
and nedi ates the ectodomai n sheddi ng of vari ous
waoreosbn gs1es anchored signaling and adhesi on pr ot BETES2005/019138

TACE has becone increasingly inportant in the study of

several diseases, including inflamuatory disease,

because of its role in cleaving TNF- s fromits
disclosedsipparistiis seylhane enaotmbieusallseing aaé BEmoRep £9dgeMags HthiR one or

of the TNF-a protein (Black R A Int J Biochem Cell

more walls@b alléW @ds &ldw Hroud@eBoRlef Several patents which
di scl ose hydroxanmate, carboxyl ate and/or |actam based

MBadi Bk Rist &t ?ngrat 860%&5’?125%‘5 ) tafiverand She é? thorERd1ders that

descri be compou at oxam C acl

' [ a MVP i nhibitors. US 6,495,565 discloses
define 3ot EReteES 1 e Mok el Bieaitiabier WAl 31 ipGfessegiexbosed
mat ri x netal | opr ot ea%es and/or TNF-a. There is a need
surface ?rﬁa{ I, prompQie contRstint @ sag with vemized aptemal. Pderderdforat least one
) TNF-a, which can be useful as anti-inflamuatory
disclosed appaseftisl max fgfine o supnagecsupfact ¥deashgpottion af sdbdhcis ovaie least
i nhibition of TNF-a, TACE and or other MWPs can
partiallypeemestie tatericdbdracdhtvitoh gis may flokage by these enzynes,
thereby alleviating the pathol ogical conditions of QA

A11dasRéneGisyiebid MEthBRBIMOHi &8 heHeOr doNPAHG 18 hl i -
SUMMARY OF THE | NVENTI ON I n ftgig?r{any A oI aorizg material in

oo g 451,08, B4 Sy N3 T Bt
o B AT ot o P B 5 iy

. ne or nore such conpounds, nethods of preparing.
dl$°1°se§ Fethad ety havg stugtugs fodelmwppers matarial iythe sentsinenwith an increased
such conpounds, and nethods of treatnent, prevention,
exposedisyrfagsi areaie help prepidtocanticd nf @ gasowith waparizeé noiter @b sEhe structure for
associ ated with TACE, TNF-cr, MWwPs, ADAMs or any
at least anerdiscitatd oretliddansyohelp Suph@rtshiatbrisl FoPRIPBESatn in the same form as
phar maceuti cal conpositions. |In one enbodi nent, the

when thofa&eil ispPilel aodhefudige! 0ses a conpound, or .
pharmaceutically acceptable salts or solvates of said

@ﬂg%g Hﬁ%diﬁ%l?#& n%&ﬂ?cf g@tg%r:?%ﬁv hg i(nt'g)haec %?an Ser %(l) hécl%) r\flgqc):ct)rlijzreematerial in
har maceut.i cal |l y acceptapl e salt. or sol vate thereof,

the cont g iftedicing gas roihe hntpingr e ierige sap sbiNoBStam gowtdt of

) -CO2RL;, dis Oto 4 ; Jis selected fromthe group

introducgd) gas; with M@)ogz_ed mategial tpatomgayer deposition process equipment, and

performing an atomic layer deposition process using the delivered gas. The container for at least

one disclosed method may have structure to help support material in the container with an

increased exposed surface area to help promote contact of a gas with vaporized material.



Eis selected fromthe group consisting of: O S, and
NR5; Tis Oor S; RL and R2 are the sane or different,
weamli1ing i ndependently sel ected fromthe grewpuUs2005/019138

consi sting of H, alkyl, cycloal kyl, heterocyclyl,
aryl, arylal kyl, heteroaral kyl, and heteroaryl; or
alternatively Rl and R2, taken together withthe N to
whi ch Rl an@GRREFIDESGCRIPMION ORTHEIDRASKINGSNt a 4-8
menber ed heterocyclic ring having 1-3 heteroatons

ORCIr4Abe el Andits Siilushaicd bg%'@l dfexhpR ﬂﬁ'n@g limitation in the
optl onally fused with aryl, hetéroaryl, cycloal kyl, or

I
figures eggrcggygkti()}mg g&s{lﬁé eﬁﬁ Iaﬁ %F(e ?ﬁér?réfégg%(cg Zt(ttg %%1&? ekeleents and in
heteroaryl and 4-8 nenbered het erocyclic ring can be
unsubstituted or optionally independently substituted

one or mpre noieties whjch can be the sane
Eagtrﬁérlt!httrateéa&t ORE PEIPrOENPRIIMARE YA Yyng @ Vaarizar that helps
fromthe group of R70 noieties below, RLO is sel ected
promotefooptact ¢fer gasovith vapesized inatgrief H, al kyl, and

fluoroal kyl; R20 is selected fromthe group consisting

Kigurkl 2 iHhsksdtes, fordnk ot Mopaékilyd dimBkS, 4 Bowl ddagrah o gasdelivery in the

alternatively R30 and R40 taken together with the Nto
system J#Higlte 40 i s shown attached to in Formula I, are

joined to forma 4- 7 menber ed heterocyl ic ring,

I t u
I-Vt%l?rreg nlg}lft?dt %g 021% 1 egﬂl?gg lﬁg%?%%{f*t#e BFO%SH ereW of a
eties V\,h C me or diffe
vaporizgrSpiper having Fﬂﬁ%ﬁéﬂﬁ@nm@s |°8%te%td>f@r%wﬁt Vag%ﬁgmatateﬂal
R70 m)| etles bel ow, R40 is Hor alkyl; RS0 is H or
supportegh i the holdess; - (CR 13 2)n->wherein n is 0 to 5 or a
coval ent bond, or alternatively two RL3 groups can
Figare 4titlusteates, foramns enamplecabodinadng al epdpectinreeview of e diotiler;
3-8 nmenbered cycl oal kyl can be unsubstituted or
FipliieGnidbstyatés) daomie demhple eqibodinidntitacitosst-debticia viet oftd leolder
noi eti es which can be the sane or different, each

pos1tlon€@b€ér3én9@1bf‘ﬂolh&dependent|y sel ected from the group of
noi eties below, X is absent or present, and if

I
tg@%rsgtlysttﬁsd%& Pl B0 PORLANS B ok view ot
etero ar and heteroaryl, wherein said
holder pgfigigned ¢y é éﬂ‘?p %/ﬂl@(‘i?nyl cycl oal iyl het erocycl yl ,
aryl, and heteroar can be unsubsti tuted or
Bpuieoidlnstyates, &fp?@ﬁé@h exanple prmbodinpead a REXSRESiYS, owledsdaiow of a

nmoi eti es which can be the sane or different, each

holder positiohgd dreir agothedepdargent | y sel ect ed from t he group of
R70 noi eti es bel ow,

Figure 8 illustrates, for another example embodiment, a perspective view of a holder; and

which:

Figure 9 illustrates, for one or more embodiments, a system using the vaporizer container

of Figure 3.



Y is absent or present, and if present Y is selected
fromthe group consisting of a covalent bond, -[C(R6

wo mosmsarein nis 1 to 2, -O, -S, -NRL- , - S&yFUS2005/019138
wherein vis 1 to 2, -SOn(CR6 2)p- wherein nis 1 or 2
and pis 1to 4,-QCR6 2)g- or -(CR6 2)qO wherein g
isltod4, -NNR7)S(On- or -S(ONnNN(R7)- wherein nis 1
or 2, and -N(R 7) GEPAILBD DESCRINIRON) -; Z i s sel ected

fromthe group consisting of H alkyl, alkenyl,

F%u!?é’f'}’llustrﬁﬁég,l 18RO dr mEtR leRIbRBMEdNYd, a sfdtdth, 1086kt delivers a desired
€ ;

teroary sal d cycl oal kyl, heterocyclyl, aryl, and
het er oar yl bei | ] M+ 110. Vaporizer 110
gas ﬁomﬁe‘{ag?%%eféllgl?? b%g?éé%’%ggﬁ)%eln Q/zq:ycﬁ %g%)%?p%er 0 Yangreet

said al kyl, al kenyl, alkynyl, ¢ycloal kyl .

vaporize Guisrigb JAeies 248 Foimeaatise 4 §p ik Wpgporizer 110, and helps

_ unsubstituted or optional I&H;lndepen(}egt I% Ssubst | tultled ed

deliver teyprogessrequipmenb} 0 gasiTesulténg fipm cAniaghPIiRe 1ReIved gas Witn vaporize
different, each noiety being independently sel ected

material f Vaporizee 140 supports na¥diahtsi st vaperizesl tohelpRBcicasesexpesadayrface area
fromthe group consisting of hydrogen, alkyl, and

of materfal to/beapbiiz&BehePpromotd eonsanef the retiefvied igentvithnvapomszed material.
i ndependently selected fromthe group consisting of

ived @afl RithWaBb®ied Hatefall vipdrizer 110
ﬂyﬁggg Eg:ﬂ) p%%o?%ﬁcfh@cl’t ?Rﬂ%trgﬁez)cyc yl, onyl , %y d? %;f(y;,%nzer

forone &t B PR ALl eSS E o oo AR eyt Bfrocesseqipment

R7.is the sane or different and is i ndependently '
120 at relgtivebt ighar flow F35S- gr oup consi sting of hydrogen, ~al kyl ,

aryl, cycloal kyl, heteroaryl, heterocyclyl, alkenyl
ployizen 110:fpy0nd qrymoresmbpdiragmiompy be usrd tg |dEB&%r@afff’6%?ﬁ/$a}s to
wherei n each of the aryl, heteroaryl and heterocyclyl
process Equiprentu28 i a¢dotdenee with acfaw diagtany 20thefiigweent | y
substituted with one or nore noieties which can be the

ER Bock20d 0t Fesuedd, marfill to®e &hyoriyed igsuppaeakindesninkainer of
sel ected fromthe group of R70 noieties below, R13 is

vaporizds 13098 8p Horlst EEEGBN stfbelafed dIIERGTHRODS Vapuhlzae! 0

group consi sting of hydrogen, hal ogen,

- OR14 Kyl | oal kyl. h Al el

Uamayiegt L Ry b0 S Spnrsan SN BahEGNsgole g or more

Ris alkyl; each R70 is a s s_tituent {)or H .V\,hg%e - more
states andqeriip any Buitable one qrHeors AprEsorl giTRAteAL it DeYpariged for one o

i ndependent|y selected fromthe group consisting, of
embodimbity mayalepent/at least inypagt, foreyamplel iy the pegaesoei qpskarion to be

heterocyclyl, aryl, arylalkyl,
performed by process equipment 120.

Vaporizer 110 for one or more embodiments may be used to vaporize any suitable
material in a solid state. Vaporizer 110 for one or more embodiments may be used to vaporize,
for example, any suitable solid material characterized by a sublimation temperature in the range

of, for example, approximately 20 degrees Celsius to approximately 300 degrees Celsius and a

vapbr pressure in the range of, for example, approximately 1072 Torr to approximately 10® Torr.
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heteroaryl, heteroarylal kyl, halo, -CN, -CF3, -OCF 3,
-ORL 5, -(OR15, -C(OOR 15 -C(ONR 15)(R16 )

WO BR¥/18119 - S(O g N(RL 5 )(R16 ) wherein q i s BCT/OS®)5/019138
C(=NOR' 1 5 )R16 , -N(RL 5 )(R16 ) -a | kyl - N 5

] , R 1
Y(R1I6 ) -N(R15)C(OR 16 , -CH2 -N(R 15 YC(OR 16 ,
-N(R 15 )S(OR16 , -N(R15)S(O2 RL 6, -CH2 - N(RL
Vaporizg 1)19(1@) m@d to vaj(oRER, fpsE@nipllary Guitqbia mBteyial caniprismg boron
JSCONR1 6 )(RL5) , -NNR 17 )CCONR 16 )(RL 5) ,
(B), phOSISHd?ouSNPB cbppor QL )ghll it Ga) Ritsenig (As), iHeniunb (R igd{kh (In),
, -CH2 -N(R15)C(OOR 16, and -S(OgR 5 wherein
ant1mon9| (Sl5>) fanttandm (BRY] tadi6Ri (Ta) sdiua (1), f&c@ddfaﬁe (B1oH14), hafnium
cycl oaIkyI heterocyclyl aryl, aryl al kyl heteroaryl

tetrachld?ﬁi'éﬁgg?f ¥ Zﬁ‘kﬁ*hﬁl 8t 'ﬁﬂigde ?ﬂg:l@yh;\{l h?orid%d(frﬁ,qr)d & Pr{eltéi organic

or su stltute gr oups

ent | ct e m {
p- dlketogmﬁmpf% ms%? giad i @pc qa?nen%wﬁ B35 pRiminun
hal o, - -N(R 15 ) (R16 ) -C(OCR 1
trichloride (AlC@O@tmmlogld)e ((mt,) )cyclogcﬁ@tetrm(rp cyclgpyrgg@ymyl tganium
each R, R and R are independently selected fromthe
((Cot)(Cp) Biybis(oyrdosantaugenyt titdnivah Hiabide syngsved daybonyl (Wy(CO),),
het erocyclyl, aryl, and heteroaryl, or alternatively

bls(cycldfge'ﬁtaﬂiﬂﬂlyﬁﬂlﬁhérﬂﬂlﬁr(m R TpR, aWdIdBrﬁtH&nﬁ{nttﬂcMBhG@(RJ@y) Vaponzer

are shown attached, are joi ned to forma 4-8 nenbered
k
110 may¥ ERAR LR A8 “‘%%Le%’"gg?*?%%a REbIE forf puchl ik
substi.tute [ nore e e
example { A3V e tptaleo RGBS s PPk .r%sgﬁbﬂaé%fﬁﬁsd sﬂ?@ga RS, A
sel ected fromthe p of R75 noieties belomr ach
crystallipg;Bo ysml"‘)ﬁa%‘ffe%’déﬁft%e sige and shape.Syph ?Eh%taﬁ Lhglck or puck shape for
consi sting of al kyl, cycloal kyl, heterocyclyl, aryl,
examplear y| al kyl , het er oar yI , heteroar yI al kyl , al kenyl and
al kynyl , and wherei n each of the al kyl, cycloal kyl,
‘%qioeizexcyltﬂ fpt onaoymoressmbodinkstits mhg be neal tplvaporize any suitable
het eroaryl al kyl , al kenyl and al kynyl are i ndependently

materialdA S Uasid dtatk ed’aﬁénz%‘r'@?@ idaybeds&tovabérize, TWrQitample, any sultable
i ndependently selected fromthe gr oup consi sting

matenalaéoh%ylrrsm%égﬂngﬂjéﬁgl n&&@‘b?{dﬂﬁ%ﬁ%li 2{a}{ &%?i&ﬁﬁﬁ% CE%W
<dlethy1§a?d82§tt€'§9%@lﬁ%@( i @O Mt QLA Ponlakis

oal kyl , heterocyclyl and heteroary|. The

dimet h)’l:'é%&%m%lu@f( POLARD, ém}taléﬁ’rpeagﬁeﬁ@éﬂﬁl( AETnal t or s and
may be useful in the treatnent and prevention of

bis(ethyltiyslopergadiasyd prothanisch (Dt(RuBiCE),). TWEporizeF& for ADANMsmoTe
any conbi nati on thereof. DETAI LED DESCRI PTI ON OF THE

embodith iRl Gl uked fot leas @sesuithble fbsalrina solid diste ps £ 5iqiid state prior to
i nvention provides a novel class of inhibitors of

vaponzﬂi@@l%m&t@ﬁalpr oduction of TNF-a, MwPs, ADAMs or any
onbi nation thereof, pharmaceutical conpositions

99&%%!“1 ﬁpfog QF m%{fe odn?xg?tg ﬁlﬁaﬁ%%'mgdj{bdﬁpog% Wsﬁut%le material

prepari ng pharmace | at

having two or more distinct substances in any suitable state and/or form.



conprising one or nore such conpounds, and net hods of

treatnent, prevention or anelioration of one or nore
w@booshesisynpt ons of inflammation. In one enbodP@ENE2005/019138

the present invention provides conpounds which are

represented by structural Fornula (1) above or a

phar maceutically acceptable salt, solvate or isoner
\ﬁaE&ﬁ-&@fI 10 Wha§cohipris® @ny/amable&trrmu&t to éielpesuppars nohéerial Edoleed

ove. In one enbodinent, RL and R2 are the sane or
vaporize&i b &gf Sifthble €BAtirRE ] ir{‘ﬁly' e RAAR hepliferea’ dxposedistiface area

consi sti ng o a kyl, cycl oal kyl, heterocyclyl,

of the m%ﬂi(a : na%’ %@\;@t}tﬁ% @5 ado|§1¥ oned Qﬂ%g%@&\g?@iﬂﬂ ang%[utable

, aken tdgeth

whi ch Rl .and R2 ar t ached
containef 433 SMELB RERBYy O eénv%af‘ﬂm%ogf tyors PR Sy etp support
including said N, said heterocyclic ri .
material G GApRIAgT 1 AR nreaRe SRR NEEY BER 9F e cyarBaIRgtive o
heterocycl yl, wherein each of said al kyl, cycloal kyl,
maxlmuineaxpomdysutfycte area the majerydl apudg haverattrest dmthel Wtalner absent the
het eroaryl and 4-8 menbered heterocyclic ring can be
structurednsubsti tuted or optionally independently substituted
with one or nore noieties which can be the sane or

'lsir efstREBRY for BRE B ﬂ@feeérﬂbogﬁh&ﬁs g aERNUppdt }in%ﬁhﬁﬁte&ﬁatenal for

omthe group of R70. In one enbodi nent,

vaponzaggp é%{img gi@r for sd\k'flénetﬁ'lg %a:ter?a?fsrblpc%ﬁ'}? tHerk%eﬁP@ eRLthi¥ manner,

fe group consi stin H, cycloalkyl
het er ocyc

I I aryl het roar al

materialia e 7P F5roma o BIREEPORS Shetss PP an el op afiSfharially laced
with the Nto which RlL and R2 are sho attac€ .

at the stueiyreanshvaparizedswithors dvigher Resparayey of F itiopng, g %“HB mategial. As
heteroatons including said N, said heterocyclic ring

one examplenanyquitablediguid metssal may be Idagﬂd at thest strugtnrg pnd vaporized while still
cycl oal kyl, or heterocyclyl, wherein each of said

in liquidedolki! As%@ih@ﬁé)&)/ﬁple hay Gﬁlmb‘j/@éo%kl matéydl in any suitabid form, such as a
het eroaral kyl, heteroaryl and 4-8 membered

powder, rhggf%ﬁ%?%’}% ??ﬁlﬂeg GnAfSR oR€ ot Sk dthIhe Bodiks R lekiple] May be

ependently substituted with one or nore noieties
can be, the .sa h noi ety being
placed %%@B@ﬁ%%ﬂ%/va?gpé%ﬁ%ﬁ? srtgirﬁntt%[et%gélg lﬁ%ﬁgf R70.g in one
enbodi ment, A is sel ec fromth ro cons
Bl SUEN i oRE OF AIPFEEb QSRS PP TRy aRLe g fier one or

which R1 and R2 are shown attached, represent_a 4-8
more materilsupporhaurécet ipdiel suppay nppderiah é & the goR(@insF B’é@‘&ﬁéncreased
including said N, said heterocyclic ring bei nfg
exposedqirfacarieh y Thel bisidtire tfedonsi dr mdrRe embodimeptsi roagad¢finefin gayj suitable
with aryl, heteroaryl, cycloal kyl, or heterocyclyl,

manner'¥1€ Blefnﬁresﬁhfénﬂr s B@(’ff’@@fﬁ@s Hﬁdxﬁhtwﬁsﬁ tdgion dfitle cataiher in addition to
unsubstituted or optlonally i ndependent |y substituted

a bottora ‘H}' RINF ¥ inls o? n%%lf%f tgé cohinily. CaR sﬁ'ﬁcﬁlr@fo‘i dHE oPore

erent erng I ndependent |y

embodiments may define in an interior region of the container one or more material support
surfaces having a total surface area greater than a surface area of a bottom surface of the interior

region of the container. The structure for one or more embodiments may define a plurality of
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selected fromthe group of R70 noieties. In another
enbodi nent, Ais wherein Rl and R2 are the sane or
waledoSarsand , each bei ng i ndependently sel ect ed PEDDS1008019138
group consisting of H alkyl, cycloalkyl,
heterocyclyl, aryl, arylal kyl, heteroaral kyl, and
het er oaryl ; mhereln sai d aIkyI cycl oal kyl ,
matenaksgpmr@@yﬁﬂcﬂ at (hffynent ]gwg,ls i thy hpnthmpm'ﬂm smrulcyire forebne or more
het eroaryl can be unsubstituted or optionally
embodimente peydefiné gnsodxabdrictmitedalwupporogiefaces thay pandiffdremdevels in the
whi ch can bs-the.sane or.different.-each-rnoiety-being

containdrNT8P SingktiNe! f¥r S8 GGhed ehiRbinidhes AhPHSHRS o} nidte %dt&?al support

I n anot her enbodi nent, A iswherein RL and R2 are the

surfacestiiRy 8 itfbid SBHEBE coR@Rh TREls ?’Qctiu{}q? PERAGTho: @ﬁio‘aﬁk&ﬂs may

e grou consisting o cycl oal

define Oﬁgg’:{&%g n%raf\}&xg)lrl%t}aﬁ ngag%@?éq%oft surgI c%% gipg |§ K ctﬁreafgr one or more
het er oc cI I l.al k heteroara

embodiRgRE ME e MPEiSS A intesma b e fiins ok o5 Bar® nei{qrﬁ support surfaces.
i ndependent|ly substituted with one or nore noieties

The strugiyire for @ap opmorsembegdiments ngyf qogmaise 2 pluaalityredibedigs brdefge one or
i ndependently selected fromthe group of R70 noieties.

more matarigsoppet swfdsedi nent, A is wherein RL and R2 are the
same or different, each being independently sel ected

Fdre ol thodé %Bo&iﬁféﬁts&bhé?&nﬁfenﬁl to%é@aﬁ@ﬁféﬂ' is in a liquid state orin a
heterocyclyl, aryl, aryl al kyl heteroara kyl, and

solid stzﬁﬁnﬁlggc of, M}géiglinﬁle 9Pw@%< y%/ég’l%lﬁ%/rg reg a?/ Eyf a%dr/]%r one or more
erystallff e Eli%%wﬂg%’ A A —

whi ch can be the sane or dlfferent each noiety bein

one or MQTE BIEGTHE SYNPPrisWriaeesdn apy élmablﬁem@rr@u pFeffonRy mese @mbeglments
In anot her enbodinent, Ais OIll R\ In another

where ngattsid kmemvapopizedisiin erselidh statesin thet form ofiadiln, the niaterial enay be
I n anot her enbodi nent, A iswherein each x idependently

formed irsany siiitable mMannan®ichotic oo matatial sppdit Sefaeed. efbrionedr more
the group consisting of: wherein RL and R2, taken

embodutn@ﬁl@Wl%fe MhteHal tB%e Naf)&i’éﬂ'hﬁg‘hﬁwloﬁﬂgre@stﬁfc?stﬁﬁ%@es the structure

at t ached, represent a 3-8 nenbered heterocycl ICc ring

for one Exa%‘nofbgex&b %uggﬁtg;n :ﬁglézhgﬁ{ ﬁg#@gf)y 1 Q%t 5?13 tgnaces o{ H’le material

erocyc i c ring

over di fe7rgnt matenal support surfaces.

The structure for one or more embodiments may help support any suitable material over
one or more material support surfaces for vaporization in the same form as when the material is
placed over such material support surface(s). In this manner, material to be vaporized for one or
more embodiments may be manually or automatically placed over one or more material support
surfaces and vaporized without further preparation or conditioning of such material. As one

example, any suitable liquid material may be placed over one or more material support surfaces



optionally fused wth aryl, heteroaryl, cycloal kyl, or
het erocyclyl, wherein said 3-8 nenbered heterocyclic
WO 200g/1tsam be unsubstituted or optionally i ndepermiestohy019138

substituted with one or nore noieties which can be the
same or different, each noiety being independently
sel ected fromthe group of R70 noieties; wherein a

and vapokiz8@whie b6l FEkqid &, N drfsthereRlarfiple dantyi snable solimetenial in any
each RO is a substituent for H where indicated and can

i L QRN 980D oRedhff16MmRRted Dander brirdanesdeystalline bodies
suitable sglp’egg‘tﬁedgf 8m teheéégr oup e::orﬁ‘{;és]‘tgi ng of -OH, - CRWM ,

- @) 5 - I . . .
for xampfy e Be pfabed ol b o binfek Al cuppBit oS vaporzed while il
) het eTdcycl yl , whereinlsaid al kyl, aryl, hter
in that samg 4ora) kenyl , al kynyl, cycl oal kyl and het er ocycl yl
can be unsubstituted or optionally_independent |
Thalstrustuist otiond emeeeTodReLSs Ay dFfResin Ry SHIEDIr Mgangrigs least a
same or different, each noiety being independent]|y )
portion cfalmatteal shpport surficg pverpnysuititle atdeast partiallFparmegbRapaterial to
taken together with the carbon to which each Rlland
help suppdre nmidkeia$ oo vapbtisaheileslbwWing e duiteblegasao flowothrdughdble material
cycl oal kyl , wherein said fused heteroaryl and fused

support &Xﬁk@.aBFﬁlsp%ﬁﬁoﬁﬁg $184eD aifch b hRekrial to be vaFt])orized through one or more
optional l yi ndependent|y substituted with one or nore

. Noj et j ' ' ;
materia TR S, SRR D P h B Her bl hycsEd iHace BREILY e materal
R70 ieties; and x is 0 to 4, and when x is greater

to be vapqiizgdq each RO noiety can be the same or different,
each noiety being i ndependently selected fromthe
Thestipcture 130 ope pempEssembadinpnss Ay define Wy 3y sutable manner one or
selected fromthe group consisting of: wherein Rl and

more pafiages thiignr, ogeeend/oxiwihd ithanyNuitablemanherrin thiepriging: Such
shown attached, represent a 3-8 nenbered heterocyclic

structurd Ay tta\Helisubpert Akt 8 Bdeapotiedd iciong os iode Phssagesdo help increase
heterocyclic ring being optionally substituted wth

exposedggllg}?% ae}:rﬁzgpf m@AHidral f ¢6E ﬁrﬁ@fﬁr@ nﬂ'gyde_ﬁné‘ 8LE6ORbM passages of any

or heterocycly rein said 3-8 nenbered
. het erocyclic. ri can- pe u t] j

suitableSzang s, (pe SBLOI ot GiF Sty Sufiientt mapLbapic dtube t
whi ch can be the sane or di ffﬁrgnt each noi ety bein led

define ajn3grage n HBHSITYPIWE FI Qe T MG PRI D% CORTISEs) SSPFSe‘gf; coup
wherein a ring is formed from-NRLR2 and said ring, is .

tubes to(defing & pedsagei Thecsimlature far one ox gL §mbpdiments may qmyrise an integral
i ndi cated and can be the sane or )

body defining one or more passages. The structure for one or more embodiments may comprise

a plurality of bodies coupled to define one or more passages.

For one or more embodiments where material to be vaporized is in a liquid state orin a
solid state in the form of, for example, a powder, agglomerated particles, and/or one or more
crystalline bodies, the material may be poured to fill a portion of one or more passages. For one

or more embodiments where material to be vaporized is in a solid state in the form of a film, the

9.



di fferent, each being independently selected fromthe
group consisting of -CH, -OR14 , -CCOOR 15 1-C(ONR
wd.2@si(sie) al kyl, aryl, heteroaryl, alkenyl, BdRys23005/019138
cycl oal kyl and heterocyclyl, wherein said al kyl, aryl,
het eroaryl, al kenyl, al kynyl, cycl oal kyl and
het erocyclyl can be unsubstituted or optionally '
material %39 B8P esHRitih ¥np Wbid Miretér v drdy suliablethiclaress atong i lesst a portion
ich can be the same or different, each noiety being
inn) Edadsh Y FRE0E SURoRfeniBOdii&tevhe® material
Ofmlmﬁrr\ggl?gp?gﬂ%%y%lﬁ?rmngi Si ésgpgr ea?er than 1, each R9
nmoi efy can be the.sa L i Siofe BEbHGments
to be varP R b RIBR P e st Prafher (¢ Sl R bR Bhoke PRSI
and Gis selected fromthe up._consi. st f
may optigily kslp sippgFt dgdyrent ybstARen BF e e %f“,fpeie’}??a%“-
sel ected fromthe group consisting.of: wherein RL and hof
TRe structheerfor ogperapregmbiedimentamey dgfinein aRY sutiaplepiagper a mesh of -
shown attached, represent a 3-8 nenbered heterocyclic
any suitdblegatesisl toelp Sipheitt erateriabtesbe vapbrigkdig helpl igcrqasesepgsed surface
heterocyclic ring being optionally substituted with
area of thY Matefhl. ORS b edalipld, wethtitictufe May comprisestezmdo] of any suitable
cycl oal kyl, or heterocyclyl, wherein said 3-8 nenbered

density. Rk ShOGY ﬂok{@rﬁ%&&%@@ﬁt@ v@l%g?xﬂ%ﬁﬁttb b vEsbrded ¥Pinl Lvdd|svate in the

i'ndepéenden tituted wth one or nore noieties

ich can be the sanme or _diffar Lt i; ;
form o Gi3EiR o AR <G PERPBE 5 DTS APy of B orBhy oty dilifighodics,
aring is fornmed from-NRLR2 and said ring is sel ected
the matetiabmay he payrsd pnte drsmesh $gCBGherein x is 0 to 4, and
when x is greater than 1, each R70 noiety can be the.
Bensruoturelfor bee enmoreembodimerts ynaydiang ongefpereRaspyspodies to help
sel ected fromthe group of R70 noieties; and each R18
support hfatdrABtoSEaporizell toftelpeintreasecbxposcdrufpematemof thepnaerial. Such a
al kyl . I'n anot her enbodinent, A is selected fromthe
125 bt bR ahy shslesize 4Rl sBapsk 48, miyelkeformed esihg any
porous @m{d?h%??ﬁgl@%h%gb&%i chy Rl and R2 ar eﬂ?hown at t ached,

itablenaterial ek I | ' Ixaghple. Buch a

RSP o TS ARIBS e s i Bty Rl
bei ng optiqgnally substituted wth R7 Qr. j I

porous paskyay b\g)ﬁ{eﬁ ?(gr%e or ;gre, Flgépé)memg%qyo%q %arg’ed 87?19{ F2fatad % be
het erocycl yl, wherein said 3-8 nmenbered_ heterocyclic

vaporized inginyabitafile masnerion Ay help BFPP MATIAL 19 DR FAATER PYer one or
substituted with one or nore noieties which can be the

more sIBR0Es afithepbroas bay, ordmdies méi pargusdmidydor enregrabpdimentymay have pores
selected fromthe group of R70 noieties; aring is '

of a lar§&? PR GovkaraMmat; KRR a iR efidbfithe ipogus bode hetpads 6F osmalles size

group consisting of
toward, at, or near an opposite second end of the porous body to help prevent material in the
porous body from exiting the porous body prior to being vaporized as gas flows into the first end
of the porous body and through the porous body to exit from the second end of the porous body.

For one or more embodiments having a plurality of porous bodies, such porous bodies may be

defined, positioned, and/or coupled in a container in any suitable manner. A plurality of porous
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wherein x is 0 to 4, and when x is greater than 1,
each R70 noiety can be the sane or different, each
worziostiysibei ng i ndependent |y sel ected fromthe PEDUR200$/019138

R70 noi eties. In another enbodinent, Ais selected
fromthe group consisting of: wherein Rl and R2, taken
together with the Nto which RL and R2 are shown

bodies foRbiePsiR6ke ehftiddRA&E mAy Be Aefitidbpositibred] ardieryolipled in agtack in a
havi ng 1-3heteroatons including said N, said

container X F5rBGY %dﬁnrshfl?a BGENGa 9 BE AP abl te spabed frbl‘ﬂtaﬁ? sWbjadent or any
R70, or optionally fused”with aryl, heteroaryl,

. cycl oal kyl . erocyclyl, wherein said 3-8 nenbered
Supeljaceﬂé?%?‘&%?/%‘iyilg%? %gék(:an be unsubstituted or optionally

i ndependent!|ly substituted wth gne re noi.efi
The ek s e s BT e rassel detiogt i Y Bhgojsdanger to

i ndependently selected fromthe group of R70 noi e#i S;

help supportranecrimore §pgrerf Maternal taka Faposizad wathgt fqaﬁtga portionaf & P formed
each R9 is a substituent for H where indicated and can,

from anytsaitabie aslaas partiatly peemesbie matadd, Hwhnag aisnidepe mgabrang material for
selected fromthe group consisting of -OH, -0OR14 ,

example, t6hEp@Rppsrt mateaOoeRrapbri2édlifi the baz) wiyile alluwihg a suitable gas to flow
heteroaryl, al kenyl, al kynyl, cycl oal kyl and

i | rorViBEeRiaNinStit Ha@doYdw oat ofithe Bt €Ttk ture for one
‘“mthe‘%gtfgﬁ@fwgff;’nyu c;?cll oal k?ﬁaoano‘lvﬁeter ocyclyl can be

ormore YRR M5B RBRL B RSO UER A e i
s p SRR S PR BUSRRRIFI GBSk s e

when x is greater than 1, each R9noi ety, can g‘g t he
examplestherstrentungithdychalp suppesEbagse 6XBOsp EPPRFIE siflep ahthshag o expose
sel ected fromthe group of R9nvieties. |In another
surface se¢isfahateridl to Be ivapddized at o bhsosite sidesipfitha tbag EF prsor® or jmppre
- anot her enbodinment, R10 is H or alkyl. In another
embodin®HE0 ShéBinordigs oRdterizid, beanfommadd mayebaplacddia andive on the
are H In another enbodinent, R6 is Hor alkyl. In

and
i hgEEn ! Anfinfekh&a R b ized
s 5 e oAU e

-CH 3. ..l t ' t ' : ;

has two gy digihel SeGCes TSR oy O G G PltRRimEAT ey Bptionally
with the Nto which Rl and, R2 .are Fovvn at t ached,

help suppes diffgeent sybstansesg P@&%Pk‘i“%@&ﬁ&f ¥5ring having 1-3

For block 204 of Figure 2, material in the container is heated to vaporize the material.

The material may be heated in any suitable manner to any suitable temperature using any
suitable heating equipment to help transform the material into a gas or vapor state. The container
for one or more embodiments may define and/or have any suitable structure to help increase
heated surface area in the container to help increase the rate of vaporization of material in the
container. The container for one or more embodiments may define and/or have any suitable

structure to help increase heated surface area in the container relative to a maximum heated
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heteroatons including said N, said heterocyclic ring
bei ng optionally substituted with R70, wherein R70 is
wa@eopb/1181m anot her enbodi nent, Y is a coval ent BONUS05/019138

-[C(R6) 2] n- wherein nis 1to 2, -CH2- . In another
enbodi nent, Y is selected fromthe group consisting of
a coval ent -bond, -CH2- , -CCH(OH)-, -C(O- and -0O.

surface alleﬁ tlﬂi%hﬁ‘ﬂer%ﬁtﬂl@diaﬁe @bsentYsuch seuctarealFenbndondorremigidiments, the
In anot her enbodinent, Y is a covalent bond. In

dBurde f th
s A P RRALARIL o (el ) s it it

i Y34 17 RO S it g e v
-, -C(H(CH3)-, -C(CHs)2- and -CH2CH2- . In
thecontag}q{)t her enbodi nent, WIS -CH2- . I n anot her
enbodi nent, Wis - -. In an t her od| nment ,
Fprsblael 206, @ gas rs(amr@mce@ ﬂraa ﬁlecfeﬁgaiﬂsew gan?rlzsw 1} to Cé?P&i‘Ft
het erocycl yl and heteroaryl. In another enbodi nent, X

vaporized matarigl. . Vaporizeol Hbmayabboolupi@mito any sii¢abile gasr sourogl 130|ip any suitable
anot her enbodi nent, X is selected fromthe group

manner t6 8éteivetani Guitdbl® Qﬁhﬂtbe conedinatiinyhy suitableaharienyBecause vaporizer
plperldlnyl pyridinyl, thienyl, thiazolyl, oxazolyl,

110 supp'oFfF P tRe goﬂ)ifn@?@ht}{lan 1ﬂ&ea§é@é§iﬂ’se@§ﬂ?ﬁdé ARA] vaanlzér 110
ecte romthe group consisting of phenyl,

helps prcjszﬁeeaglﬁﬁ%l %n?%r%celapee dt %H’]éﬂ vap t)ﬂz 593{‘31?1 ﬁﬁ?gﬁ%rga%lth %ﬁsiiﬁ the

the group con rernx 1s
.4, and erein x is greater R70
contsineg i IBere{afE PERMBIOHOE ??meqt@ﬁfntro@aeef]? 575 VAl ApariFg matérial
i ndependently sel ected fromthe group of R70 i eties.
Vaporizes 140 derconstrpvporesmbpdiatenisgpayaecsive any sitahls; Gaftjer gas to help
encl osed by < and Wand Y are shown only to indicate

deliver ankisgitabieehpotizédhmatérinbtogiro@sherhiproeniafd Bythielfting teprpmote contact
Y. Simlar depictions occur throughout this

of carnef"Ez&l Wil dgeRizéd hfateHallivapriZee M@y ilechelp proafood suturation of carrier
nmbodi ment X is selected fromthe group consisting of

gaSW“hmﬁﬁf?)ﬁ%&téﬁao to 4, and when x is greater than 1,

noi ety can be the sama or different, each

ploxgltzé/r H% 0 Poﬁencgjrerﬁoerré%?n% anen r%g)tl ?e%e %%ﬂ}glﬁ?ab% Qééghzﬁ is reactive

with any suitable vaporized material to deliver any suitable resulting gas to process equipment
120. By helping to promote contact of introduced gas with vaporized material, vaporizer 110
may then help promote chemical reaction of introduced gas with vaporized material.

The gas to be received by vaporizer 110 may depend at least in part, for example, on the
material to be vaporized and/or on the process or operation to be performed by process
equipment 120. For one or more embodiments where vaporizer 110 is to receive a cartier gas,
vaporizer 110 may receive a carrier gas comprising, for example, hydrogen (H), helium (He),

nitrogen (N), oxygen (O), argon (Ar), carbon monoxide (CO), and/or carbon dioxide (CO,). For
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R70 noi eties. In another enbodinent, Z is selected
fromthe group consisting of H aryl and heteroaryl.
wo moantiner enbodi nent, Z is selected from t hePQr/osgos/019138
consi sting of H, phenyl, indolyl, benzim dazolyl,
pyrazolyl, thienyl, pyridinyl, thiazolyl,
t hi adi azol yl, im dazolyl, pyrrolidinyl, pyrazinyl,
one or morg embdyments atheez vipprizemid Otigtorreeding/d gasnieactivienwittavaporized
phenyl, indolyl, benzimdazolyl, pyrazolyl, thienyl,
material pyaporizenylil ) nidyi reeeiVe/h gad dvingpt sirp for lexampiepeddbbrymonoxide (CO),
pyrrolidinyl, pyrazinyl, triazolyl, tetrazolyl and

nitrosyl, taﬁ&/bﬁﬁﬂtr’i‘d/bx@é‘ (NQZ va f 1 1002 dn®br @Bfd @MY didents may receive a
i ndependently substituted with one or nore noieties

mixture }S‘fqé 43 rQ%g v@%vﬂﬂﬁp%ﬂggd dﬁ?teﬂhlf ilﬁrgﬁgtsm%‘f@m@w g4k Youbfe h{'ﬁ’itrogen ™)

pendently selecte rom-t roup consist’ing
or heli Rzlgmng e)t(l egl I n anot her enbodi nent, Z is sel ect ed
ug h&*gPRtp consisting of vvhereinxisOto4 and
wh i reater than 1 ach R70 ty can_be the
F§5E@ Elzogpg et Va@%ﬁ”ﬂrﬁ&@%"‘y opEpP 43{?@ Sy pyer and/or
selected fromthe group of R70 noieties. In anot her
through mstesi@l being vaporized grhkely increage egndads éimeanfiveiodused gasswith material
phenyl substituted with at |east one substituent
being vapetizgit Athpbriaen lt10dogomug man shbbiingenaf may thea helpl prompte contact of
hal ogen, al kyl, hal oal kyl, hydroxy, aryl, heteroaryl,

introducéd ¥AsOXith vajoiri2ed aiatbriaCléspae iy variatidRPinRE v@;&ﬁ?ﬁﬁh&?f&te oizthe
is thienyl.In another enbodinent, Z is a thienyl

matenal?.ﬁg/%} hh“@a?ﬁntl\%g ih b c!)r?:%ﬁltrat%?ﬁeofﬁﬁgjﬁp h?ﬁ)‘l}ﬁgaﬁ%ﬁh?ﬁttﬁg container.

group consi'sting o cyano

. al hal oal kyl 1 eroar
Vaponzgrﬁhﬁaﬁagn%owpasmxﬁ PP HelR st A o £ Lo through
yrazolyl . I n anot her enbodi nent, Z is a pyrazolyl

matenal@ﬁ%tvaf’%@é ipany, sutablesmainesne substit uent sel ect ed
fromthe group consisting of cyano, al koxy, hal ogen,
Egir ley¢ or marcoanbodimenty avhore/matarigltp bheaporizad yd suppestedayer one or
am no and tetrazole. In another enbodinent, Z is

more madtial Support sukfacen Vigueizec oot ay@sthprisé stractaretprdefin@vhe or more
substituted with at | east one substituent sel ected

| passage\fvﬁﬁé %h gﬁ@Hpm@)%ht%hhl%pﬁért ﬁﬁ'ﬂi&@s toHelpefivect Bad ﬂ&@ 'dver material
al oal kyl , hydroxy ary het eroaryl, "aryl oxy,

v v, Sy DS Spaty R, (PBEHREE 3 g o
substltu d wth at t one subst.i fuent sel ected..
directly py G paiera F’é‘ﬁﬁ’aEB‘H%fi ARG (3 ard i it T 3 s irect gas
al ki‘/p(t)é hal oal kyl , hydroxy, aryl, heteroaryl aryl oxy,
flow to gireulaée emwhirlavenmstesial beiag weperired.and R2, taken t oget her
with the Nto which RL and R2 are shown attached,
Yaprieselio far dndBomnltaede;bdhmmls may comprise any snitabla gafﬂea)r diffuser
het er oat ons

structure to help direct gas flow directly over material being vaporized and/or to help direct gas

flow to circulate or whirl over material being vaporized.
For one or more embodiments, the structure to help support material to be vaporized may

also serve to help direct gas flow over and/or through material being vaporized. For one or more
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including said N, said heterocyclic ring being
optionally substituted with one or nore R70, or
woptosarsald y fused with aryl, heteroaryl, cycl oedky$2005019138

het erocycl yl, wherein said 4-8 nenbered heterocyclic

ring can be unsubstituted or optionally independently

substituted with one or nore noieties which can be the
embodimeAE v HRefe wHpbfi2éreIn, conpeibesBtiuetuye focielysuppde peatetéaitd Ye vaporized

selected fromthe group of R70 noieties; E, J and T

' Blcll Yhrougi2 fhe aRBAst partiall
over s e by AR Cra T et o i

2) n-. wher gi [ . B X C r Wisnt
permea N o8 it P BAECEBAA OB Ents iR
whre vep o N o S SRR 5 M  EViBh Rl R o mor

and Z is selected fromthe group consisti n%ér()f IH
passages it tUrar cusyb gBd/pe wind in theconjgingregas; figw maw beiregied through the

i swherein each RO is a substituent for H where
defined passige(a) dflam dveranatbral emgsaperized. &of pre ermorecsnahpdiyaenty where

i ndependent|y sel ected fromthe group consisting of
vaporizer {38 coniPrikés structrOr MR finel meh@ Mels sippor} frfdtetal Jo be vaporized, gas

al kyl', ‘aryl, heteroaryl, alkenyl, alkynyl, cycloalkyl
flow maPHEdiREh&S Yhe mMEoSidw §Pr@naérial being4porized. For one or more

eteroaryl, al kenyl, alkynyl, cycloal kyl and
. het erocycl vl . i . ' .
embocinl SRR S SE T PErHFAEBficte 5455 oRE8S 808 fokous bocies to b

whi ch can be the sa or differen each noiety bein .
support mﬁa@%éﬂgswaw@& 6t am%hwﬁ%&@fi% iEyongos Tighy Btolg bodies to
and x is o 4, and when x is greater than 1, each .
flow oveRgratsirial heinanapsuized én enger rapredroiqus badies apd{ehtofigvefiifough material
bei ng i ndependently selected fromthe group of R9
being vaporiizekiozs: orfe, ordnaeduifaces of bheosmore penehisdodie® R10 is H
or al kyl; R20, R30, R40, and R50 are the sane and are

For btk 210 6ERLAre2, s Yaahidk Froin tent&dt of hitroduteal gosivati wxporized
fromthe group consisting of aryl, heteroaryl and

material 2‘;’&2&8&)&%{) é#]o;ce%oé;@ip%?ﬁl[ng%%% %&{B& o S5PYP _cGtﬁﬁléc% g; ié)?&}litable

cova wherein " n is
O, -S nd -NR1-.. and Z is :
: ; t
pocss o S A0 e o LR P [ B
wherein RL and R2, taken to etF.er antﬂ the.tlﬁ to which ., . i
120. Bepausa¥apquizenf ) Belppromofe et of Wiyeducetheas itha apgisd agferial
heterocyclic ring having 1-3 heteroatons )
gas for one or more embodiments may be introduced into the container of vaporizer 110ata
relatively higher flow rate to help deliver the resulting gas at a relatively higher flow rate to
process equipment 120.
Vaporizer 110 for one or more embodiments may be used to deliver any suitable gas for
use in any suitable semiconductor process to be performed by any suitable process equipment

120 in response to receiving the delivered gas. Vaporizer 110 for one or more embodiments may

be used to deliver any suitable gas for use in any suitable chemical vapor deposition (CVD)
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including said N, said heterocyclic ring being
optionally substituted with one or nore R70, or
woptosarsald y fused with aryl, heteroaryl, cycl oedky$2005019138

het erocycl yl, wherein said 4-8 nenbered heterocyclic

ring can be unsubstituted or optionally independently

substituted with one or nore noieties which can be the
process sGcH®, ff efirhpR| @nitomilaherizpeditioEALD) prodessenplesha gnhanced

sel ected from the group of R70 noieties; E, J and T
atomic lagér%ebgﬁtlﬁg% &L ?{] oBess) a MbRAI bfgaiﬂc@helﬁldﬁy{'apro’? Gepd?»ﬁﬂm (MOCVD)

and e sane and are HW|s-(CR1

process, %%a )l &ﬁlaﬂ &4 dh%{nq)caﬁlg andn Ogigds?no?l Eh prb&sgst he group

I Ng of ary eterocyclyl Yis
Féﬁ{ et ost GRSl R SRR LIt 0GP YR t%go&o%gggquipmem

and Z | s selected from.the grou conS|
120 to pesfiorn e atesmis danerdarosition (S LY nregesy) ﬂ‘r‘i 18? BH‘&‘S ot detivered
consisting of: wherein Rl and R2, taken together with
gas spacadtie tiiet to deposita Rt awet armbsirate enomAneleyes@ha Bme; ¥anoszent 10 for
a 3-8 nmenbered heterocyclic ring having 1-3
one or mbRtcditAiNEERS Maly ¢ontigietaipebdiice gasi td badtBvered tl process aguipment 120
bei ng optionally substituted with one or nore R70, or

while prcﬁ@Es‘ éﬁﬁﬂJn‘léﬁt 96 RchotdbdwiAs dh ty %ﬁ%&ﬁ Qapotizer CHEbAHEY SuchBirsts.

eterocyclyl, wherein sai 8 menbered heterocyclic

Because rgil nog}zgfﬁobsglp&ngﬁﬁgﬁ{ehta%% v%éor‘?i&i't@ fet llM rbék@%R o @ﬁ}ﬁfce area of

one or nmoi eti e |ch n bet

me or .di ch noi e bei e enden
material §EYCYPREZ 4 9 e ROBRU A TERE PEAC R LpIeaa Vi %héteﬂjﬂ
and T are the sane and are G RI10 |swgi r. al k
vaporizeRbl) forgne onmarEmbegdiments May Preduss 2% Liyigr gds ‘? BF%CSS
2)n- , wherein nis 0to 5; Xis selected fromthe
equipmegt ROpwitloreslneted orgnimimiziaé ngrcermfop praviding b suffigieny flayirate of
thienyl, thiazolyl, oxazolyl and pyrazolyl; Y is
dehvered Q(vﬁﬁnﬂdiawﬂﬁbsnpe@dessnequgnﬂemoza and Z i s sel ected from
e group consisting of In another enbodi nent, A

V@I %%@ng rfongnea&%(Rg enltb@&i%{bnESQQ%‘ bBehseditd Belive aﬂ& Eitable gas for

and are shown attached, represent a 3-8
r.red het ng havi ng 1-3 heteroatons

use in ar\r}r%glq%aia Ih(:dl 1 (?%{Rﬁ}/ nspargc S%]Gt erocyclic 1 | ng bel ng
53%}4@23@53 '2t ‘*9%%4“ }?}E W@f"é&&g ecrgﬁa’oggrsw anyos,ultable

het er ocycl yl , mhereln said 3-8 nenbered het er ocycl j c
order and inray ¢ arRyb®!t be petfermad poad topvasispiin Hee the PeERTFERER Pk 0y suitable
substituted with one or nore noieties which can be the
operatiofi &ith a0y othiefr feitahdé operatiin. i ateyexbmipley miatetiepiritie nentginer may be
selected fromthe group of R70 noieties; wherein E, J

heated f@nqoc'ic astdAS iSiaiBdwsed itb ehedonklfkrifer bloek 2@6.kyl ; R20,
0, R40, and R50 are the sanme and are H, Wis -(CR6

Agl)dﬁ)ugh d@é@ﬁ)@& th Ebﬂm%ct%nt@ltﬁprogeés%qulpment 120, vaporizer 110 may be

used to deliver any suitable gas to any suitable equipment for any suitable purpose.
As used in this detailed description, directional terms such as, for example, top, bottom,

up, and down are used for convenience to describe vaporizer 110 relative to one frame of

-15-



selected fromthe group consisting of phenyl,
pi peridinyl, pyridinyl, thienyl, thiazolyl, oxazolyl
waospysiazol yl; Y is -[C(R6)2]n- wherein n is BACT/US@P5/019138

and Z is selected fromthe group consisting of wherein
Rl and R2, taken together with the Nto which Rl and
R2 are shown attached, represent a 3-8 nenbered

reference &Iaed1€8 Y€ hbWw VapbEzdtd 10 Bgardy Sonsinentosftvapsrizendll O diayde oriented in
sald N, said heterocyclic ring being optionally

space. substituted with one or nore R70, or optionally fused
with aryl, heteroaryl, cycloal kyl, or heterocyclyl,
wherein said 3-8 nenbered heterocyclic ring can be
unsubstituted or optionally independently substituted

exameig; b ePE e el SyBPORy A THIAT 7 ARICKE AN stfRpace area

fromthe group of R70 npjeties; E, J and T are the
Vapprizenhkf fgr enepr mere gmabadirgents may comppise a parjaingylaving one or

and R50 are the sane and are HWis -(CR6 2)n- ,

more holddnedefimingoneordmore sBppoxt swfages tediclposupporhmaterial tolglp increase
consi sting of phenyl, piperidinyl, pyridinyl, thienyl,

exposed dubfadg srey bf matesiah| Bilgwerdilipsteaass) forlone ¥xample @hrbotifmertt rocontainer
the group consisting of O, -S-, and -NRl- ; and Z is

00 havi Gty & RIS 816026P3 10 350, 3450N$hd0F60! defilt le§ective support
3 avug%o@di rrglnt A T swher ei g Rl and R2, taken t g{ggtet ﬂ{er Wi

e t {1C R2 are shown attached, represent
Surfacesélﬂﬁgk’r?g’rl‘r’omgrlégs e grggtl:'ycl ic ring having 1-3

eterqatons including said N said heterocyclic ring.
TR O BB ATy 18 AL e A eaRonmeT e Gl 4R 05 arb tor
. optionally fused with aryl, heteroaryl, cycloalkyl, or .
regions imwhisheag oF ynore hpldersimayhs defined nesitgasd anglbr %?l!?&'iﬂ\épiaey suitable
ring can be unsubstituted or optionally independently
manner. Shbsonthintechayidtfinoore armore imenai regions ofdiyciuitakla size and shape.
same or different, each noiety being independently
The contSfécot 86k dfibdtifnleet BaPHIene BY thot®sidéw £its, a bbttomiwalE-andlor a top
and T are the sane and are O R10 is H or al kyl; R20,

wall to h%f_ﬁ Qleﬁ%‘;g.)n infeHbr ??%ong)t?aét{yrﬁitﬁﬁggizéaﬂd e HTh¥\ebstameH3t bne or

erern n 5; X Is selected fromthe group

onsi sting of. phenyl . .nj |.di i.di i
more emiifis e OB GHY sBbR TGl v st ShB L mol bl
t he group. consi sti.ng, of ,,-S-, and -NR1-.; and Z i .
through whirh AT FPk YAROTZFLTAY be Rlaret PYF Bb gt i ot 4 iprg Polders in
‘wherein Rl and R2, taken together with the N to which |
an interiTegine aRortheoughoviticla oneertmaere holdsremay be insgrerd fgiybinggnor
heterocyclic ring having 1-3 heteroatons including _
region. Bl cbnbdines aay define oae prmiore openmgb of ay syitiblersédel apd shape and in
substituted with one or nmore R70, or optionally fused
any suitaBld IBcaforlrelafi®d & RIOF mor€ iéridtrkpibns. Or heterocycl yl,
wherein said 3-8 nenbered heterocyclic ring can be

THE %ﬁlkﬂﬁfn'e; B oe Q&bS&}ﬂe@PﬂM h \'léjzﬂﬁcﬂﬁﬂﬁj RAi1la%d BHO 8 bk §dewalls to
W th one or nore noieties I ch can be
help define an interior region of any suitable size and shape with an opening of any suitable size
and shape at or near the top of the container generally opposite the bottom wall. As illustrated in

the example embodiment of Figure 3, container 300 may have a bottom wall having a surface

-16-



the same or different, each noiety being i ndependently
sel ected fromthe group of R70 noieties; wherein E, J
waomsT1sare the sane and are O R10 is H or al kedT/URD05/019138

R30, R40, and R50 are the sane and are HHWis -(CR13
2)n- wherein nis 1 or 2; Xis selected fromthe group
consi sting of phenyl, piperidinyl, pyridinyl, thienyl,

301 and 4 w0l 302 toMeB7 Atk aqiRelerally aylidyical iNterior regtmuialcentainer 300 with
bond and Z is selected fromthe group consisting ofln

I i top SHRRtalifg 8OH ETheMninBr diMetdr bothe

2 general%c%u%ﬁl’éﬁ’éﬁgiﬁgg 5I'-\’iJZ()rgir&gr tslﬁﬁom% attached, represent a 3-8
ne . ed. er lei C i i - at

senerally IR GG B8 Kfopte R ot Bt SRR Rnge of, for
optional | y substituted wt ne .or e R7 .

example, GprogRArEY R ApRroKPA Sy RafetiEs afl foF oy amyRfigent may be, for
het erocycl yl, wherein said, 3-8 nenbereq. het erogycl i

example, PR ERHEBE. L inahes | TNAceRiaBcT G ems Ao SR B Tan Pyttom wall
substituted with one or nore noieti es which can be the

and four sidawalts todielpf dafimeta, geoeraly pealelgpiped-slpped ipréerdegionyn the
selected fromthe group of R70 noieties; wherein E, J

containeith  gaii@allynectingelanogtnargeat Or néit Ghd topldf dre @inkapher ghR@rally
R30, R40, and R50 are the sane and are H, Wis -(CR13

opposite?ﬂc%‘otﬁ&ﬂ?&;@lil.n nis 1or 2; Xis selected fromthe group
consi sting of phenyl, piperidinyl, pyridinyl, thienyl,

TELARBY o R ERDY I PR BREEL Mol b AR, o
votom 5 Ky IR e LG Bt A o

t hi azolyl, oxazolyl, and pyrazolyl. In another .
any suitablsisuet andhahapoon & sidepEiecanteinsi THeCUIBUE 06ARS SEboftimept may
phenyl, piperidinyl, thienyl, and pyridinyl and Y is
have a topevall; tlede Sidewalls) endja batporo wvedli te hielpglefine a gensralleparalielppiped-
-[C(R6) 2] n- wherein nis 1 to 2 and -O. |In another
shaped R8O in thé dohitaee With Dgeherdlly secaigatir egedingan 4 fomrth side of the
group consisting of a covalent bond, -CH - and -O. In
containefNO! her enbodiment, X is piperidinyl, Y is a covalent
ond, and Z is aryl or heteroaryl having two
ubstituents which can, be th I ren .
SBbEE R R Eiost AERe Ry B EgRE oft b foR int e Rogions of
. consi sting of cyanp, al koxy, hal ogen, -alk
any suitablg Bz ad shapg, o higly heat matenal %‘Ft& é‘%ﬁ‘i‘?f r8$‘9¥{§9<yF%rn‘?J‘e or more
am no. | n another enbodinent, Wis selected fromthe
embodingensiwhere meatesial fry thsfcontamep may be heptpdthrough onegrappyy sidewalls of
and Y is a covalent bond. In another enbodinent, Wis
the contaifiét, theaofitader Sor-oGeldr moré emboditiests neayhiedineante]ongated interior
selected fromthe group consisting of Another
region tE AR PR maAEriAINg theWeidihéiin Bioxerhids &sa sidewslbnpounds
shown in Table 1 bel ow.

The container may be formed in any suitable manner using any suitable material. The
container for one embodiment may be formed using any suitable material that helps conduct heat

to help heat and therefore help vaporize material in the container. Examples of suitable materials

for the container may include, without limitation, stainless steel, aluminum, aluminum alloys,
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As used above, and throughout this disclosure, the
follow ng ternms, unless otherw se indicated, shall be
wamenstiond t o have the foll ow ng neani ngs: " PetT/e81005/019138

i ncl udes both human and aninmals. "Mammal " neans humans

and ot her manmmalian animals. "Al kyl" nmeans an

al i phati c hydrocarbon group which nay be straight or
copper, copsen alleys, sitvbr CHIVR Albys dead) attkellclid) gedphite, c2amtia maérial,

atons in the chain. Preferred alkyl groups contain

hastelloy@inestel, méi1 %@}‘Hr ohe oF MoRAFLIFHEFS ThB cbit8inehfdr Bne Mafn%re
preferred al kyl  groups contain about 1 to about

embodlm%ﬁ'{s B'aet ﬁﬂﬁfiﬁﬁlﬁgg c&n Bﬁ%ﬁ%d h@?ﬂ:ﬁet 55?51%%58/09 fined

nor e OV\EI’ a roup SUC as mef
att ar a

yl .chain. “lLower
materials) AYfouih o ﬂhﬁﬁe R RS Pn St o ERELA
atons in the may he straight or branched.
having anrjpéegradhedy.sthe geminu@re@r arl%brr emhodHaent my herfarmedfpm separate
group may be - substituted by one or nore substituents
pieces. Rhisicontaingy fdyene loe mwasrembediinehis meaytbe efactitshlp sonventional ampoule
bei ng i ndependently selected fromthe group consisting
used for edpofiaing maériat lfor duliybry to pedoesdingyéquimyano, hydr oxy,
al koxy, al kylthio, am no, -NH(alkyl), -NH(cycloal kyl),
Anaitderd hdmb@oTeny oPmdre Kdl&dr&mal ogldefif) bbﬂhbl‘ld@lg and/or coupled

exanpl es of suitable al kyl groups i ncl ude net hyl ,

in any suﬁ%}flé’ L:ont ﬁp%kguftacb(?@ﬁﬁﬂ%(%g t? Hgiptm&&{s)é lexpa ﬁ zf(c'@ area of

uoroa y ans an gfoup I'n

a Vi ous| cribed n_on dro ens
material. {Sof i Rimlee? 5100 %rorrl?r“?@ iRty B e T Snq iSRG,
al i phatjic hydrocarbon group containing at | east ane
embodimeatsiie, Sl SHBRAT! WEIFHRLINiBleHARTERIOCH afaptapier githangperessed
branched and conprising about 2 to about 15 carbon
exposed surfage afea relavetoa maximuef exposall pirfaengriea threoaprs thtal emount of
about 2 to about 12 carbon atons in the chain; and '
material 68U1€ h@veedt e¢stbh ¥ batiomtsufaéedofaholtiterfor cogioWw of the @bhtainer ahsent any
chai n. Branched neans that one or nore | ower alKkyl

holders 19 ﬁfé‘iﬁﬁnﬁf‘félgld?as o bhY Emb@dlméht Hatd{a?P Ryll)e v&%ﬁﬁzéﬁ na¢ BE nally be
I'i near al kenyl chain. "Lower al kenyl" neans a

supporteg {)}l Q b%ﬁ?l’ﬂ 6@9511%%q81%¥1§g15eg dh o%%oﬁ&ﬁ{ep ni"?ﬂd%% eﬁfg supported

ranc I'mting exa

by one oﬁrllelst rs 1 kt%ﬁétﬁ@({rﬂﬁ 1o§ C M;Jﬂql a ! hengglﬂ; two gg %ﬁ%,polders may
and decenyl "Al kynyl" means an aliphatic hydrocarbon

be used fgr @@qoordnmemhorign@ﬁs fodiedn suppert egterinh inc e inbarior regiprof a container
bond and which nmay be strai ght or branched and

such thataberfotal surfeceadreasf the swrfabodefirkd byantioholders e help stpgort material is
chain. Preferred al kynyl groups have about 2 to about

greater tﬂaa @S Aide afeaIHF aibottbMeueed oF thefiflerior regipn.ef er abl y
about 2 to about 4 carbon atons in the chain. Branched

dﬁ%%ﬂ ﬁTotrQﬁ&ldgrig %Iocgner@?ﬁl?od A% m a?t : deﬁ' AL P YRSt oHE) aRd/or coupled to

eth or propyl, are
help support material to be vaporized at different levels in a container. One or more holders for

one embodiment may be defined, positioned, and/or coupled to define one or more support

surfaces over a bottom surface in an interior region of a container. A plurality of holders for one
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to a linear al kynyl chain. "Lower al kynyl" means about
2 to about 6 carbon atons in the chain which may be
warailghty or branched. Non-limting exanpl es OPCT/US2005/019138

sui tabl e al kynyl groups include ethynyl, propynyl,
2-butyny| and 3- nethyl butynyl. The term "substituted
al kynyl " nmeans that the al kynyl group may be

embodimehtahy beldEthedypaitoned, did/ce coulled o defint a pMraltity afsyppmet surfaces
the sane or different, each substituent being

atmﬁkﬁﬁﬁnggﬁgga%théelected fron1the group consi sting of
, aryl and cycloal kyl. "Aryl" neans an aronatic

AT if o Tl A e °2?e$%€§b yl&%ggﬁt Y RRihed over
voom s e feliNoRe SR ) S Ao BRI oldr g e

substltuents rra be the _sane or dlff? ) rig
positionegoyeslaalderi 318do ﬁ@ﬁ’éﬁ A o QYCTSHRAN S 11; Boler 330
sui tabl e aryl groups include phenyl and naphthyl
may be posidbredoamey holdee3{stoalefine g\mpmsurfmmﬁyl@wec support surface 321;
mul ticyclic ring system conprising about 5 to about 14
holder 340 i) Bé tiored@iver dltiar 3300l tefind suppdro sirfie 3dil myentuppert surface
one or nore of the ring atons is an el enent

331; hol(ﬂetr P?ﬁ n{ar}}%@ éﬁéﬁlgﬁ&l ov@ hoRIEAIR) @ d¥iihE SEPdrt SAKAEETS I06ver support

ne or In conbination. Preferred heteroaryls

surface 3.%&@@)20&?% ?»léb é‘%ﬁ’ b[t)a é)%lgl lté)&l%(g 9 )ﬁ}ggdétgf@% c%gﬁg\e sgpport surface 361
Nt KN i e e

aza, oxa or thia before the heteroaryl root nane %
six holdarh 310, 320} ¥40584G: 3§03 2n9gh6, anyscpijable SRmbar ¢ pne.ar gaare holders, such
respectively, is present as a ring atom A nitrogen
as three, darnoofiveafon examplaymby baused dongtei aymadre pthex embodignents. t he
correspondi ng N-oxide. Nonlimting exanples of
At sudtbb1e aRRLE! SfainylsGitdbIE ndtteiaDinrang slitalily bR oytbre states and/or
furanyl, thienyl, pyrimdinyl, pyridone (including

~ form mag"bﬁ ;ﬁ?ﬁ%{l BP{” el \S(Iérd 8RER/or '11?91?@&%6(& holdef! il 8% Qlii¥dble manner.

|azonF pyrazo furazanyl, pyrrolyl,

azol trl 0 ,

The matg%ql z%ﬂ%ﬂ ’q@ ﬁ)f&n&?lf: rﬁﬁonéﬁﬂ@‘ﬁ ?'11 @y?d’h%'g}’lgejﬁi:t@%{é\l to be
i mdazo[1l ,2 a]p ridinyl, im.dazo[2 t hi azo

vaporized cREprisesea sohidh %ﬁ%p@ql may.be in gy %qnta%ﬂ)ee%q é&g% |f<§;| example, a
benzot hi enyl , qU| nol i nyl, im dazol t hi eno yr| dyl

powder, qgglnamtemgmlchesuoan opmmrdﬁlalllnp@p%@%i @pgor @ film. Material to be
i m dazopyridyl, isoquinolinyl, benzoazai ndol yI

vaporizeb fr énd éml&ikhmyht. mb_,eb\imhiﬁmﬂlytﬁlqded anfbriried ovetk en, aRdéoripng or
"heteroaryl"™ also refers to partially saturated

more hoﬂfe?sel'h%@é{utmé flahfs. Mtbrid %o bé OdpoeisadBIrédne embodiment may be
et rahydr oi soqui nol yl , tetrahydrqu|nonI and the

s e i e, B R e e
described.. Preferred aral kyls conprise a |ower alKkyl

using any;syifpble RFHPTERY t i ng exanpl es of suitable aral kyl

groups include benzyl, 2- phenethyl .
Hlafar el b TR ot o e bAdCRL G R YA AYeFroPeigrin one or
t hr ough

more holders while contained in one or more bags with at least a portion of a bag formed from
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the alkyl. "Al kylaryl" means an al kyl-aryl- group in
whi ch the al kyl and aryl are as previously described.
woebersied al kyl aryls conprise a | ower al kyl groOups2005/019138

Nonlimting exanple of a suitable al kylaryl group is
tolyl. The bond to the parent noiety is through the
aryl. "Cycl oal kyl" neans a non-aronati c nono- or

any suitabl¥ lat least phaitialllyipetn &abd matetigirpuchsis AGuniiie metbiraneabatetial for
carbon atons, preferably about 5 to about 10 carbon

example, Q%HETP sgl?ﬂd:‘r{ ﬁlﬁfeﬁgl o)l vagbried if tHbagSatileail dwakioal buifabledgas to flow

ringatons. The cycloal kyl "‘can be optionally

into the bg é/l L LS ?frmn v\#x ﬂgl n%l;;hé;?éd'g[etﬁ "How St f ?ﬁeﬁﬂgfgf Material to be

€ sane or erent, and
re as d .ned. abo

e..Non-1ij
vaporized {5 o3 2D memavlée eiﬁs?%gmzy% apifer e 03%055 P v
cycl opentyl ., cyc] ohexyl, cycl oheptyl I ik
contained\igrane ofIAre hagsith pidash p pefiionof @ a&lﬁ‘i"ﬁ “Pémy suitable material
cycloal kyl s include 1-decalinyl, norbornyl, adamantyl
that will atriast partibilk disindegrate whendeged.t | al | y saturat ed speci es
such as, for exanple, indanyl, tetrahydronaphthyl and
OnBer hiokeholdéls f@ger enitodiserit Imayrbierae Jeastjantiallyssoatedovitnmaterial to
or iodine. Preferred are fluorine, chlorine and

be vaporﬁE&’[H zﬁFy suithb18 Shah¥iel 18 Mok B FlhloveNdne dFR6te sappotbsuirfacete s one
tached to an arorratlc or non-aromatic rlng system

example %su?tablefn%[te %i Eﬁ@ aﬁf‘e?%}g?eme@}gst ; 1H{Jﬁ§t S Ty glg&i?aﬁﬂled over

one or mPRGPRAYE 9@%%%{,%3 BHFaerkg” ”gagpii{%fe?e”d e L such as
aryl, heteroaryl, aralk al kyl aryl , heteroaralkl
a metal dosiplexdar grammlenyay, bads ‘cf—'éirlp |aé91¥9ﬁ5and applisd et Opg 3? fpere
hydr oxy, hydroxyal kyl, al koxy, aryl oxy, aral koxy,
support stefates fallowed binsdnmvahbf the solggmtno, carboxy,
al koxycar bonyl , aryl oxycarbonyl, aral koxycarbonyl ,
Mdtkyd] $6'bé oapanze@ ot one Ieﬁmeaimenhﬁiag ratsarophsnmwlaced or formed
al kylthio, arylthio, heteroarylthio, aral kylthio,

ain l l
over a b(h‘%?‘f%\@g\béloﬂﬂl hﬁéﬂ’or r@%ﬁﬁ 884 Kéfﬂt r glet—ﬁllr—DOCKla( )alll ),
FAI e TE Y i
di ff erent aa;l{ij re inde ende ed.fro
other hobl,e@@} SSRSY qﬁ

Bt O G R et ifpine SYdragilpe sueh
and aral kyl. "Ring system substituent"” may al so nean a
holder(spi Quy e mofesugh hiders ieayrhe Rlaged 3 gIconipigr My sujigble manner. One
avai | abl e hydrogens on two adj acent carbon atons (one
or more hbldersefactnecanitmaiithentrmay vdé menusly ipdaved ixaopitaigen fOraerimore
noi ety are nethyl ene di oxy, ethyl enedi oxy, -C(CH3)2-
holders ﬁ? dné Qxﬁbbdlﬁﬁnv\ﬂaﬁ Be b@toMatiRdIBipl&®d $1i6 BoRainef i angsaitgble manner
Het erocycl yl " neans a non-aromatic saturated

using anglgpﬁ’ﬁ}f% L%@pr%&nt%h‘é'p@%@ﬁfeﬁt d&r a?ﬁbﬁto?ma(f&m bV & I\hipp&® Wirface of

fi'ng atons, preferably

a removable holder may be performed prior to, while, or after the holder is placed in the

container.



about 5 to about 10 ring atons, in which one or nore
of the atons in the ring systemis an el enent other
wo bas/1icaipon, for exanpl e nitrogen, oxygen or sedT/Us$2005/019138
al one or in conbination. There are no adjacent oxygen
and/ or sulfur atons present in the ring system
Preferred heterocyclyls contain about 5 to about 6
Alphgalkty@fBemdVidlPhcliérs f@Zone embadidient fag dpeibmdll Belistaced in a stack
het erocycl yl root nane neans that at |east a nitrogen,

in an in@XYSRBioAof BWohthinadt A’Blﬁﬁﬁﬁ%‘sbﬁ&hﬁ’le hid Rin\ABie H¥¥deds for one
ring atom Any -NH in a héterocyclyl ring nmay exi st

embodi}_?x Q@E@% l?éjgl%%@nn?asconfaﬂ{er %ﬁ@%@nf.ﬁag;@pa ﬁ% ﬁgﬁi)e{ has been glaced ina

0s) group and't such protection

. are als nsidered part of thjs jinventjon. The
containg]§ s$*8R0 hoUIPr fox Gne mBidimsnay bE piged in bEEPTIgingH g rest on the first
mpre "ring system substituents” which nay be the sane .
holder a5d agy sybsp@iant helder mrw thes beplacad in the centaineriodestion thetap holder in
or sulfur atom of the heterocyclyl can be optionally
the conteinier]i @relor moreHwldars far ope puibadimenbmiay be pBcek indecantainer to rest
S, S-dioxide. Non-limting exanples of suitable
directlyaraacthel haldére t@neasraorg hotdersgfor omcdrmbtalimemanayyd placed in a
pyrrolidinyl, piperazinyl, norpholinyl,
containdritb SEPIHRANGEHY W andthérddRiel WhBM! for bx AnflleO0x 848%Et or any other suitable
t et rahydr of Uranyl, tetrahydrof hi ophenyl, I actam

strucuuhgscﬁlé?d%ﬂ’ov@ﬂ%eto%rhuﬁ% It should be noted that in

t'ero-atom containing ring systens of this invention,

here ar hydr oxyl .gr.ou on,car bon. at ong .adj nt
DS & RBreCpferstorae by ey &6 2185 fCOe ey and/or
. on carbon adjacent to another heteroatom Thus, for
having gnustyse to help synpertanggr mase heldess ip thecopfainer a Suelystructure may be
directly to carbons marked 2 and 5. It should al so be
integralvatheahdfdratpdratetfome tiecohtaines. 4sohe esamfleronexamuire innehwalls of a
noi eti es: are considered equivalent in certain
containé b dhaped Withohik sr mdveEREER N0 helpls SOt mordBRtersn
al kynyl -al kyl - group in which the al kynyl and al kyl
I I : :
% &ﬁl{l‘gfitﬁf‘?f,{ﬂm%w P gers'fo enftloffrdnt gﬁzﬁelﬁ%h% K#@amer

ower al kynyl "and a | ower group.
ogethen {3y fi e BT B of udelh B1e SBoiii gy g sgupied o
s e s

al kyl are as previously described. Preferred
Netasiabter by vappszesbior aneembodiment maxhe plgeesigyer one or more support
Non-limting exanples of suitable aral kyl groups

surfaces ofodnece npyre rayodvabldhdiderawtlile)ini addyi boxr\glovethox] for ekanple, and the
bond to the parent noiety is through the al kyl.

holder(s) A sopladeddih a cBBRARRr ¥hiteiredhk My b&d GURovebodRRIPelide,

is as previously defined. Preferred hydroxyal kyl's

i 1 S Y T R s
é;h%i%&lox Fc{g&?xl_e 8??)?9 1?41'053, sglﬁggl% ﬁuarrt]aczt %tl?)ahy sSikable s_iz%, gzxﬁtour, and

shape. A holder for one or more embodiments may optionally have one or more sidewalls and/or

one or more supports of any suitable size and shape relative to a support surface to help support
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whi ch the various groups are as previously described.
The bond to the parent noiety is through the carbonyl.
worebersied acyls contain a | ower al kyl. Nonli nPdT/082005/019138
exanpl es of suitable acyl groups include fornyl,
acetyl and propanoyl. "Aroyl" nmeans an aryl-C(O)-
group in which the aryl group is as previously
one or m&@ SfHet R6Mders 0@ e el positivaedavernhe haldatandits helprdefigha region
he carbonyi Non-limting exanples of suitable groups

KOXA holdRARS oAb
o A IR e, RS g L o

embodimglﬁltlex'{\{%yboﬁaeveén% §§ Glokd Sgewmrhl+ L?(;ﬂt tléa@?zhg&ﬁgﬁ |0?E10 jfenmeter ofa

Xy groups I nc XY,

pr opoxy, . 0

support sicen SRl IdEY tﬁ’é R bt 9?%31@8{ ey bs§h§g%eﬁ% %zxtpyﬁ‘%%“ any
nmeans an aryI roup.in he ar [ S

suitable aprant @i@atyrlale%lew Y thsholdie?n %Cﬁ?gfldéﬁ?’ ﬁfﬂ)g embodiment may
sui tabl e aryl oxy groups include phenoxy and napht hoxy.

optionally be glvowed tlong He top tehelp positionya geskﬁhbeéwg&m thgdokdepand a
oxygen. "Aral kyl oxy" means an aral kyl - group in

superjacehfhélder, Rt exbmdbleyl group is as previ ousl y descri bed.
Non-|imting exanpl es of suitable aral kyl oxy groups

Af_nl‘fﬁ%q £458 BlVdxampieddtbodifent ST Fagié BN AR 10 meagydefine a generally

0 the parent noiety is through t he et her

planar supnég 5111!'%;‘16%'& :fﬁeﬁé}algy ciléufdHin gglahx gn ?’hag% 9 anérQllmmﬁncal

as previo
imting exa Ies of suit Ie al kyl t hi o groups

sidewall ﬁh%?lﬂaé ﬂt?ételmettﬁ f¢fit'o. The bond to the
parent noiety is through the sulfur. "Arylthio" n? NS,
Aaholmaﬁ:e fgrmegin myiitahle ma@n%rrtwnggw&t}ﬂ?@e gatenal. A holder for
previously described. Non-limting exanpl es of
one emb&dinieabinay e Yorhed musipganp stiteblemieterikthgt helpseoadect heat to help heat
naphthylthlo The bond to the parent noiety is through
and theréfbx% tel Vaporize Aatdrisy hippbacd b tieholder.aErdryles &f sujtablepnaterials for
whi ch the aral kyl group is as previously described.

a holder Nﬁi@l 141&1&&4{ W&oﬁ?‘lﬁﬁﬁﬁt&gﬁ EtafhlY sleab hienAnah Kathiftiugh SdydPecopper,

benz hi o to the parent nnlety is

copper ahp)& Fl%@ ,(%%ebzﬂ&}rg rle?\% ﬁu‘i fr(néi%? I%%tg’np F%@Qg?gé?ﬁlt %ab stelloy,

al koxycar bonyl grou car bon

inconel, CYMGL FEUPEOTAT MPREODERHES & TOHE fRLAGHET mreetvbtt”mms may be
t hrough the carbonyl. A«yloxycarb neans

formed wing a @nijfdSite ogmt,qmalst\bwened i aterials, an Q{yﬁbh@agi rgptegal,s{ The aterial(s)
aryl oxycar bonyl groups include phenoxycarbonyl and

used to foaR AHoMeY aaiytee mydy. notbe tl’mxadletas tltdmatpaalés)msccbmdbymmay container
through the carbonyl. "Aral koxycarbonyl" nmeans an

in whict?h@ IhKM'er Qa%%osﬁéx@édp THIGRatrid{s) Lt t6XEph Bolder may or may not be

sul t abl e aral koxycar bonyl group is benzyl oxycarbonyl .

the sameT Qsethg %genal(s) used to form any other holder to be positioned in a same container.

Although holder 310 is illustrated in the example embodiment of Figures 3 and 4 as having an

integral body defining support surface 311 and sidewall 312, one or more holders for another



to the parent noiety is through the carbonyl.
"Al kyl sul fonyl" neans an al kyl -S(Q2)- group. Preferred
wQ@emapssiar e t hose in which the al kyl group is POIES2005/019138

al kyl. The bond to the parent noiety is through the

sul fonyl. "Arylsul fonyl" nmeans an aryl-S(Q2)- group.

The bond to the parent noiety is through the sul fonyl.
embodimEREmb ¥ b&Torfied Font sdpathite piecssso dbfiie @esor mioramuggport surfaces and/or

hydrogens on the designated atomis replaced with a

one or mgx%ls?&Waﬂggﬁ&/Q%ﬁéﬁ th&YdisGapor@. 9roup, provided that the
esi gnated atonli s normal 'val ency under the existing
ci rcunst ances i s (d, . .
rGt LT, b o TSR A e foSimiaty ot o el

Cbnbina%ions of .subpstituents and/or vari ables are
support materialde e vapasized 1 MCLORRINEL hhi nati ons result in stable

conpounds. By "stable conmpound’ or "stable struct rﬁ" oned
The comsainer andcaneps arre halders; for angrqrimorg embodimgtsmay ge esigned to
survive isolation to a useful degree of purity froma
help prometdichtaransfex fronethegnutaingr tadngtdr orpre heldersrin eny Petabieomanner.
therapeutic agent. The term "optionally substituted"
The contdB@PEnd0dtel 02 adre hioldets foridoneasr morelentblodinsgnecinhy bel dgsigngdgo help
radicals or noieties. The term"isolated" or "in

promote ih?é’tlttlaa'i*&@r i8I Unel 2 mdte SHBRANNGSK the EGttSinérdtotone op Riose Bélders through
sta

e of said conpound after being isolated froma
synt.het I nat.u LA ;
one or mp{ G ARG RAERAA ) AR i bR ERARER ofFigures 3
a Go nd refers, to si,cal state . of sai S .
and 4, oQTUHBB A0 Tt By ABE0L RS e Seisra i cylffpt inteior region,
process or processes described herein, or Ll known to '
and holden! G fon qxample: Mayhigye p gerarply @yliwdrica] &Mew;?ﬁ%é?- fthe outer surface of
characterizabl e by standard anal ytical technigues
which mdg be usdietd Helr mrowide themmial cdutevhwithdhe inneswirfaredf sidewah302 when
It should al so be noted that any carbon as well as
holder 306 is8i0RAoRBA W ddntdieB0DST i ed val ences in the text,
schenes, exanples and Tables herein is assuned to have

'{'}Egcov (tﬁrfelr Ghé %Wg oMerd P bR ERbAdiRIEhEhal Bpaatally by

ences. unctional group in a conpound is

terned "protected’, this L Sevidlls of th

mants 5 i AP PP CTAN s o B8 AR el v
the protected site when the conpo [ upj ect ed,t.0

container i TheqH L SUTESRAT P TBER PGB Belger 1o Bl & Bidabinfined
recogni zed by those with ordinary skill in the art ﬂ%

range, sughl 4s inthepngesfappraxématslyst/ 00k af aripch srpprexmately 3/1000th of an
for exanple, T.W Geene et al, Protective Goups in

inch forekgaplec Thy pldtemiest (fbA8 br jnore M¥ldery in thewoiriairier amf{enthg mgmoval of
variable (e.g., aryl, heterocycle, R2, etc.) occurs

one or fiSE BoldBAFrom the container for one embodiment may be eased by cooling the

holder(s) relative to the container and/or heating the container relative to the holder(s). One or
more holders for one embodiment may be formed using material having a larger coefficient of
thermal expansion relative to material used to form the container to help allow increased

clearance between the inner surface of one or more sidewalls of the container and the outer
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one tinme in any constituent or in Fornula I, its
definition on each occurrence is independent of its
waledosnigiion at every other occurrence. As usedpdiBUS1005/019138
the term"conposition" is intended to enconpass a
product conprising the specified ingredients in the
specified anobunts, as well as any product which
surface feong|or soreipidewallsofay haldatiat eedativgly Iowenieowetsituras.isueh agfroom
the specified ingredients in the specified anounts.
temperafirofbr eganplegwhidt helpng topromvte thermalwodactettvhen the inner surface of
invention are also contenplated herein. The term

one or ma¢ Sidéwdlls ofabe eoHRAiAMEMdNRS Qiter subREOS BSnetor GHETE Qidedall§18f a holder
is a drug precursor which, upon adm nistration to a

: hiSHdr s chem cal conversion by netabolic or
atrelatw?m%ggltelgpggggéshgs to yield a conmpound of Formula | or

a salt and/or solvate thereof. A discussion of

prodrugs is provided in T. Higuchi and V. Stell a,

-dr s Novel Delivery Systens (1987) .14 of the

GAS mikélggagfﬁﬁﬁosi um Series, and in Bioreversible Carriers

in Drug Design, (1987) Edward B. Roche, ed., Anerican

Gasanambeintrodeged as auy switablsriloan ittt qener mprgdnteriporeBions of a

whi ch are incorporated herein by reference thereto.
containet Sodnyasuéiblatemation Ghy firoat oamercémbddimentt neayderpoduded into an

of this invention with one or nore sol vent nol ecul es.

interior région difal®hfatler 36610fdaPbhePéhdi i IR MBRFN6AFLidHtodREV Bfar®fnother end
* 1onic and coval ent bondi ng, including hydrogen

in the inté?i'agkﬁ%gon.' n certain instances the solvate will be
capabl®e of isolation, for exanple when one or nore

olyent nol ecul es ,are.incotporated j.n, the crystal
G ipT ot GrmptesmbogTpents g bE preieguiceddgiq aff fertor reion of a
. enconpasses both sol uti on-phase, and i sol atable .

containeg gf Qffteaka bRt sprfpqe; of dhesintemior exgiqsy and(grialgvermaest hgldgssupporting

i ncl ude et hanol ates, net hanol ates, and the |ike.
material'tepel vapazized én theduterion rsgighe Gas fortdne eslodiament meydwiihieodused

H2O. "Effective anmount” or "therapeutically effective
betweenah®lowermbst hobden supportigsiatetial tabe aaporived ahd Clieudtondsu@face of the

a conposition of the present invention effective in

interior fe%ﬁinb iGdsTer dkteertbddimintans) B HioMiced Betwien tElodRFh6 & Rolder
t herapeutic, aneliorativé, inhibitory or preventative
. . 0 | . .
supportffy nifdiat 1'6; CABRAMDR £iext RoBinof i sl firorial o be
.%ﬁlegeng%&to a conmpound of Formula | herein is
VaporzqiB A PEOT I%¥' el ude reference to salts thereof,
unl ess ot herw se indicated. The term"salt(s)", as
Gapney briinfredused inlgangnissoneBIPNEf dgontaines fhay s\itable manner. Gas
i norgani c and/ or organic acids, as well as basic salts
for one ¢robovknienti iy barimtrgduded intockhdntenomyzgion df asestairen through a passage
addi ti on, when a conpound of Forrmula | contains both a
defined fogiténdfedr taly sitibiie dBatidaut ofeédar ke iop @l tHedn®ripy fogibnt any
or imdazole, and an acidic noiety, such as, but not

suitable 1HibL G drhedr £ BERIX ¥irffoe BF H infelib feBldnCihd/dr 2 18WEfmost holder

supporting material to be vaporized in the interior region. The passage may be defined in any

suitable manner using any suitable structure.
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salts") may be fornmed and are included within the term
"salt(s)" as used herein. Pharmaceutically acceptable

W@ 2008/118100N- t oxi ¢, physi ol ogi cal | y accept abl e) PGEU$®05/019138
are preferred, although other salts are al so useful.
Salts of the conpounds of the Formula | may be forned,
for exanple, by reacting a conpound of Fornmula I wth

Eie passuge to Ditrodat g fobarfecemtfditierd i bead ll'éa‘éﬁ;bﬁﬁilly defined by a
anount, in a nedium such as one in which the salt

tube extBid ﬁbﬁa%?ssuﬁﬁblé beafion AGY %@Msthgg% dfihd ﬁ’:'térﬁ;‘f"?%lm d through any

Iyo ilizafionr Exenplary acid ition salts

suitable @83;0 L ¥he 1‘3?&%1%? g%(l&rc’to ?@ﬁ@eﬁ)tlg ﬁ)’catp %ngt%? fiaat tg n,gﬁt&ornépérgace of the

fates rat es

i
R S R %‘L&?ft}nﬁ%ﬁ%?é S hevairized in the interor
thanesul fon tes, napht hal enesul f onat es, nitrates,
region. &S fubeder o W ngrfhrough aeapmzyg H @ deast one holder in
succi nates, sulfat es tart arates, thiocyanates,
the interiasiregiprs The e mesy t(eafpsm&ﬁ@mnasultabég/mateasl a)ndanaiy défne a
like. Additionally, acids which are generally
passage ob msy sietable sia¢iandshepef or the formati on of
phar maceutical ly useful salts from basic

THALhRLR Yhi € :
P Stahl %e% %FG&%%IHQ§ e%ﬁ(% gi déf:}’ub‘%itgﬂg kl)(%% 10§P&Wéleﬁtheq¥wermost

holder s?W@Hﬁeﬁ%ﬁl taiuaégnvgﬁ 'ﬁ%ﬂh@g& re l ea‘ix%i t&g Fod a%%rﬁz}ce of the

tica nce 77 66 1-19 Goul d
iterior ety A1 G Emost iR dpe BIACE reston b g5 embodiineroiey be
Anderson et al, The Pract| ce of Medicinal Chem stry
supported ahowy the hofigmrRusfacy ekthe itenprveginn by aay suitablestoctmgto define a
Book (Food & Drug Adm nistration, Washington, D.C. on
region betvesien that besvarmpst hididgrand itteddottonr asfane. eFéﬂmmrepﬂfoatr&dmt, any suitable
herein by reference thereto. Exenplary basic salts

support stAwdtute enayrienieiined b tHeconfilited bh, A1Pdraleask botteMGhrfase of the
sodium lithium and potassiumsalts, alkaline earth

interior FEBloAl andRr hifayBEGaR ify ﬁleq{ltléﬁblafégldﬁgggbgﬁ(} gﬁhﬁgl tfﬁ t iofddr $n the

wi'th organi ¢ bases (for exanpl nes suc

oo g8 A8 AR i 30 P H g by

. ni t rogen- contai ni n ups may be quarternlzed
lndlfect%%ﬁﬁ%ﬁwnpg%%eﬂ ¥ She ?mgwﬁmenh an¢ georesigewalisiof fhe interior
ethyl , and butyl chlorides, brom des and i odides),
region my. eﬁyﬁ 08¢ K MPwesledges gn, aj mehythe battemisprfacetochetfi nppyit a
sul fates), long chain halides (e.g. decyl, lauryl, and
lowermast baldg abokie tirel bttom durfaog.des and i odi des), aral kyl
halides (e.g. benzyl and phenethyl brom des), and
A Mgktgated Il thé Bgdnple ephbddinieht 8 Fighrse a%@hérﬁllf‘ﬁﬁlular support 304

i ntended to be pharmaceutically accept abl e sal

may be %waal' dh thﬁ%n?‘ﬁﬂpd%e 901 gie]t‘rﬁe dyﬁgﬁ&trégpré @Fg?ﬁ%lb 1%‘(10% @H}?port holder

ase salts are consi equi e free

310 abo% b(;t{bt?n %Lﬁ%e{c §8?n%| tube 9(9§Tr?'nay %% efx{)end RiroR Sgpsen%gstm Eolders 360,

350, 340, 330, 320, and 310 in a generally central portion of the interior region of container 300

to a location between holder 310 and bottom surface 301.
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Compounds of Fornmula I, and salts, solvates and
prodrugs thereof, may exist in their tautoneric form

W@ bas/1estanpl e, as an am de or imno ether). A PCEHUSI¥05/019138
tautonmeric fornms are contenpl ated herein as part of
the present invention. Al stereoisoners (for exanple,
geonetric isoners, optical isonmers and the |ike) of

Thetupé &ganbthepaabodithen( B¢ bxtehd@ dnkh@61RakIE 1dcBEorSBétiveen the
sol vates and prodrugs of the conmpounds as well as the

lowerm&st hbRieRSppdRIngaheriflfio bB ¢ aprRHl HEBL intSH& e %ﬁntane A5older
whi ch b n

may  exl St due to asymmetric carbons varil ous

supexjac%ﬂpt%t! IBWEHLS‘sth%@%LUdi ng enantionmeric forms (which may
exl| st even in e absence of asymmetric carbons),

t ic forms, atropisoners, and di astereoneric ,
G R SRR 6 BRI LR S—
.invention, as are positional isoners (such as, for

any suitgblg size and shape thraygh whishabg,tube mpyextendi ¢ pldgr for one embodiment
stereoi soners of the conpounds of the invention may,

may havegmemx aope sidewallsalbsg atrieasth byrtionef thefpevinteter dfsoctearsopening.
or may be admi xed, for exanple, as racemates or with

Such sidelall(¥) fi@rone@inbedieent selydetdfned totHefPé R4 afiy sdifble amount of

- chiral centers of the present invention can have the S

mateﬁal%hpﬁ%@e@rﬁ | DHIpRbH QDA JARhd BAGerPSubl ﬁdé\}y@gﬁ f109 6bffe embodiment may

ecommendati ons. The use of the terns

o s AFEES PP 0 8, OO o i
cppon BT ST S e T S R o el sppor

i nventi ve conpounds. Pol ynorphic fornms of the
one or mosaPthghBelders positignedover therholder. Sheh sidewall(s)sfor ome embedinhent may
prodrugs of the conpounds of Formula |, are intended
optionalfyobehgropves aldegithiertos tochaly pesitivin 4 gaskettbieomeenthe holdepaidrtis tube
according to the invention have pharmacol ogi cal

and/or bptvaea tlid 1Rdlder and RRupérfaeb@hol def Sof Q1dSucpf si&é%h%%i)%} one
can be inhibitors of TACE, TNF-a, ADAM and/ or

embodi@&itindy e co_'ugge;ari@ (G usind %n%pgl}ﬁ?aglié %M&@e\/&u@

phar ceutl conposition-co ng as"an a

screwin%%xgrﬁlg%}s% gé‘ﬁ%@? lther?i dlosﬂ@g%ﬁ :}%tﬁ %Bgr&géqﬁl];@)%gynlgg S%x'ch Isfgiewall(s) for
har maceuti cal  conposition of forrmula 1 additionally

another g@ﬁﬁﬁﬁ&%@% e fregrelly fremed snthethe helders faryexamples toral promote heat
carrier. In another aspect, the invention provides a

transfer tgegugb gidsallisdat i ng di sorders associated with TACE,
TNF-a, MWPs, ADAMs or any conbi nation thereof or any
Aoitstnaed ontht bearepit entbaiithone bhBigures 3P4, #id5g holder 310 may define
adm nistering to a patient in need of such treatnent a

through BR3AFALP G AtefANBRRP PPl 311 & QBMTAI i
ght %r apeﬁti cal Iey ef fec 1|Bve zgm)unts %f a{t Ef«ggcsutlarooggmngthrough

which nfb2'389 Ytﬂlg' &Eenﬁ%g&a%' Have Ia%e?&%ﬁy?%ﬂ%@ﬁﬁ%%&?e&aﬁ% 15 along the

I nventi1 on provi a use-o

@t?als,?gr example, by

perimeter of that opening with a groove at the top of sidewall 315 to help position an O-ring 316

between holder 310 and tube 305 and between holder 310 and holder 320.
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foTmul a~Tfor the tranufactre of a~nedi canent to treat

di sorders associated with TACE, TNF- , MWs, ADAMs or
w@ampsaoriod nati on thereof. The conpounds of Forpai/gas1005/019138

can have anti-inflammtory activity and/ or

i mmunonodul atory activity and can be useful in the

treatnent of diseases including but not limted to

Foepié embédinknt, hee spaprettlders oL kontS8GTH Sy S AHHIANY formed to
post ischaem c reperfusion injury, malaria,

define ai¥sedRacthRiughwHieH £6fok My XRMNINGhE 'tlfbgl B6d Sibcdiment may be

congestive heart failuré, fibrotic seases, cachexi

inserted %ﬁj‘ﬁoﬁﬁgy U0 oné SRS holtElafS Gut S8 ﬁ%gﬁm%%d in the

easesi nvol Vi ng” angi 0génesr s,

. diseases. skip inflammator I seases, inflammtory

°°nta‘negof&éﬁamﬁ? Fr20atet mpd @eﬂﬁfa%hg%ma?%féiéé@u &N OBFRing i1 ong/er more
and RA, aqkyl osi ng spondylitis, psoriatic arthritis,

holders befirp sudhy BIHercs) ipechest plagedin fhs comeigen and he tube and holder(s) may
Pgr anul omat osi s, Behcehe di sease, Sjogren's syndroneg,

then be plaged dn thesontainsptagethssi ti s, dermatonyositis, multiple
sclerosisn sciatica, conplex regional pain syndrone,
Thagasshgoto idaohge gah fpanckecermbodab@maythd/it)east partially defined to
peri odontal disease, HV, non-insulin dependent

extend with&P£$i@ew AT frbnt 44§ suftabié Ri¥hGor MR Sefthe fbﬁ)r@{aﬁgfli%rior reéion ofa

gl aucoma, sarcoi dosis, idiopathic pul nonary r osi

containep{o%?ggfgér‘ﬂlmgﬁ os Rbas l?dttohegrﬂ?é gﬂtgxﬁff q’%rel?ﬂ/rggigp&pgflor a

scle ma, O0Steoporosts, ren

infarction, .cerepral stroke, cerebral ischem a
1°We““°ﬁt3‘p“ﬁ‘5?ts}‘%l’,°‘fﬂ%%"f’ ef‘iaL‘,O YaRZddR g‘t?dmep% regiqny pkhspassage may be
fibhrosing aveolitis, psoriasis, transplant rejection,
defined withypthe %&‘r"f?é]t toeof apy suitablesize and|shapegy, seasonal
allergic rhinitis, reversible airway obstruction, '
Adhangh describedin soymaition mithdemgridiradueed dabughonepussupeat or near a
obstructive pul nonary di sease (COPD) and/or
bottom stfaveifiah iiteridrt regidn @AM A vArB@st Htdder SupsRRe Adtepial fodes
i nvention may be useful in treating one or nore of the

vaporize@ iS@@ $@8ridr refief; gdés ForPHOtHeP Em@éﬁﬁfehhm gge iitﬁ%’o?l@g%cf)ﬁho an interior

provides a nethod of preparing a pharfmaceuti _
region ofGA BRIl it Becies 0o Bkl 15ieRi6P i b Iochrion at

aj,d_met hod rising.bringing into intimte contact

or near a 3 G s HO s ARiPn R AR I ErRsRd hgldor apporigiganaterial t
pharmaceutically acceptable carrier. In another

be vaporiged, the interdoriragient Steh ppluvalide of passagep maydoniprise pneibdramore
(1) exhibiting TACE, TNF-s, MwPs, ADAMs or any

passages @blebitpattiatly defiredlof onendrirhore quibyes patiei of infote phddagdstiefiled within one
enantioners, stereoisoners and tautoners of said

or more SiduWRAly 0 thediRripPARIBRS Btl/biCeHel of nft€ pRsaRlsQeBifibd Ssiff any other
sol vates of said conpound, said cohpound bei ng

suitable stgk&@pd €d from the conpounds of structures I|isted
bel ow. METHOD AND APPARATUS TO HELP PROMOTE CONTACT OF

G r}ég%ngéﬁl%ké%%y %In%r%ldﬁlc?e into aSrf i§ CEI%IR EaNgl%En (')I' a (%%lfé%r-{cg[t)hrough

a bottom wall at a bottom surface of the interior region and/or through a sidewall at a sidewall

surface of the interior region at any suitable location at or near the bottom surface and/or a
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This patent application is a continuation-in-part of
U.S. Application No. 10/201,518, filed on July 23,
WQ@e@21ea entitl ed VAPORI ZER DELI VERY AMPOULE. p/B52005/019138
Application No. 10/201,518 is incorporated herein by
reference. TECHNI CAL FI ELD One or nore enbodi nments
described in this patent application relate to the
lowermost h§lder Qfpp¥RiRd@Tha6is to BéaoRzedNR the Vitpridr rzgion M@s e one

used, for exanple, to deliver material in a carrier

embodim%%n%ﬁ’o@in%@&%ﬁ%m%hg@ Blurflfty S£op MM UREAED DrAEBSEI AMbttom
equl pnent such as, Tor exanple, chem cal vapor
eposition.(CVD) equi Flmy
surface of GFREr oL BRI AR rSt A e oGhElend vBRBH B o bettr
. .. toward a morhpiece for injection into the workpiece.
dlsmbUte(&"}é“\/‘g‘Bé‘i‘tFrz‘%rr c@¥M ed a bubbl er delivers vapor from
material in a liquid state to a process chamber _bX
Ghefer iong ot merq ¢rbgdiments aray e introducedite i Bterigy gegion of a
introducing a carrier gas at a controlled rate into i
containertaner héanaitop emt ef the interimregiom atybion aiepuiost hddersupportiag material
The carrier gas then becones saturated with vapor from
to be vapbfized! ih @ itk e8gic toaffow toavaedia bbrom@ad obthelihesiot regidne
top of the container. The saturated carrier gas is
then transported to the process chanber. -|Vapor from
material in a solid state may be delivered to a

Gas FLARPOVER @W&%@m i@%@‘b‘%@ﬁ@ﬁ??ﬁ%’%ﬁﬁ%f a

carrier gas past. the heated material . SUMVARY least
Irde LR SR P PS1ed 0 SOE T SBIAbLE TBAREL Ph e iy toueh
structure to help support material in the container
material svipphrtechby mp@rhser?aces@ AL erion regiencota eantaipenAd(or by g ppmore
contact of a gas with vaporized material. The _ .
holders i8 tHeUnterivereizion tathelpeiasteaseroenticstithe s £ thtragdpeadagas svitheypaterial being
hel p support material for vaporization in the sane v
vaporized OfrfoRicadBR ndiahsindtd itely Soritdod asbrired hitterill deupiteraty
At | east one di'scl osed apparatus conprises a contai ner

variationgghgtthgitvégc?ﬁi#iﬁﬁ tfe B?{h@ n?alf&gag Gbhd/ Vaiatibfs iltfe concentration of the

an 1 ncreas exposed surface area to
._hel onpte contact of a gas with vaporized nmateri al
Vapomeﬁ&ﬁ%@‘h%)‘/mf’%ora?g‘ﬁf’c | ayer deposition (ALD) process
equi pnent. At | east one_ discl osed gpparatus conprises
Far enshembosimentivhare magarial to heovapengediy 6}%}0{‘6& 08 3i gpttom surface of
material in the container with an increased exposed
an interieuregian of acestainer frel where gavisdnteashiced at asmear the botipmisurface,
vaporized liquid nmaterial. At |east one disclosed
introduc@Pgamd ise diedtred o hwaowp andlongiroughmaterdal suppurted on the bottom
hol ders that define a support surface to hel p support

surface Jgﬁ'{geing%hitime biRScteN AR a8 lex MhpIB, BB ekifiple *ADIRNEP SEHigure 3 may
surfacCe area to help pronote contact of a gas with

.yaporize {al . s irect 1
v moc Y OB QR AR 408 e AOPE s ow v
..along at | east a portion of a ri.meter,of an.aopenin
material SHRRSYSA OPRBHGTSHERES S0h {ERRGE FIPRUTED) HbFre QR BoduLdd at or
defi ne a passageway through which gas may f I owthro%gh
near a loweampgs |th;£_r supporting material to be vaporized, introdiced gas may be directed to
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At | east one disclosed apparatus conprises a container
and one or nore hol ders that define a support surface
wao obeigpisupport material in the contai ner w tPCEIS2005/019138
i ncreased exposed surface area to hel p pronpte contact
of a gas with vaporized material. A holder for at
| east onedi scl osed apparatus may have one or nore
flow overVild/ot tirOdgIPRRLeRTal Sippertablsys thgdvwmstmoast hdlder wing ary snitatde
walls to allow gas to flow through the holder. At
StructureIeast one di scl osed apparatus conprises a contai ner
‘and one or nore holders that define a support surface
t o _hel : eri . t t.ai: 3 . ontainer
oo 2s Bt BN alFRls b s shipe HRRIGEAAR o iEtiotHcllonl a cont
of a gas with vaporjzed, .material. A _hol d
may hava Qnedr e Par et Goade AL ANy v iile Bafin 46 hebrefithe flow of ny
surface at |east a porti on of ich is. over at least
suitable gaa fromuene engea It E1oEgEen @W%‘iqhﬁ&ﬁ% i) P’a‘ﬁ tOdéfép ﬂ’é@“ﬁ such gas
flow At |east one disclosed nmethod conprises heatiq?
flow oveparcifortthiongh matertab byppesipd by sechrholdsr{shps g3s is gigected toward the other
contai ner, introducing gas into the container, and
end of thé @ltérystiregigngas resulting from contact of introduced
gas wth vaporized material to process equi pnent. The

ACUN S 8ESnd Hméte eh@RAMmREMEY Bsleast afly S tablcorery niwe docations
structure to help support material in the container

. W th i e e
sl e PRGSO RE BB ML o ot
structyre for at.|east one disclo net ho :
holder. & ol {orioae Erbafiniebf Ty ¥s D487 SR Pheo St sfiBngany
when the material is placed at the structﬁre. At Ieasﬁ hold
suitable myrabatiof eho se@orRRAsERECWAYTIRTough Yikeh gasgnay How o, beloy he holder
hel p vaporize material in the container, introducing
and overgad/or firoughhmatedat suppented bjethe heldeng gas resulting from
contact of introduced gas wth vaporized material to
2heldkCfol 8¥EEmB&NIASht mandeireakoagk quuppoendurfaaaan opening of any
performng an atom c | ayer deposition process using

suitable %1?9 ar?c?éﬂaé@ %@(?ﬁ%gﬁave-r&% TR isidelvallO6f Aty sutatsik siz8@nd shape to

scl ose may have structure to hel p support
mat eri,al _in the.contai it i £XPARRY9n ing t
extend i gropy 1 sypRor PG Gl A Teatts' ddrih AVRE BATAELFSTUER th opening to
vapori zed materi al.. BRI EF DES TIONLOE, TH W .
help deftse FopagBY® insaBRiovEh Bomodst: PATERIBYATELfoppr Snbodiment
exanple and not l'imtation in the figures of the h
may be defnedpahsip wgnidincaniyrsgisable Amamntas materal semorted by dhe holder. Suc
indicate simlar elenments and in which: Figure 1 _
sidewall(d) lforSdrieanedithent noayehety dinert gasefido ¢ cissvlate onwbirk o¥gnmaterial
using a vaporizer that hel ps pronmote contact of a gas
supportdll By th¥ ABRIE}, ZQEEh'SidctVal1fd) forfon@ ehbodirhdnt usiyrtatfesmed flomang suitable
or “‘nore enbodi nents, a flow diagram for gas delivery
ial B HERG h U Holp VhbhizE mbitdrldl UsgpoRe€ By theHolder. Such
InMBnd&ﬂgkgagﬁ%ﬁ%%gﬁ%%gﬁkgﬁ?, a %e#gggctive, E@%ﬂen v?em;of
i vaporizer contai ner havj al . . h
sidewalfe) BEihe Gvodiay he GRplsA% HRHOTAT obiRgaRy Gyl TRlfigue. Suc
_ the holders; Figure 4 iILustra;gs, for. O@Shg n&]e le. t
sidewalip)forianathar emboginens gy bgdntegrally fermed yyjihythe hojder, jprexample, to
illustrates, for one exanple enbodi nent, a
help proniais beat emhsfental suoh eidewdll(a). hol der positi oned over
anot her holder; Figure 6 illustrates, for another
exanpl e enbodi nent, a persgggtive, expl oded view of a




hol der positioned over another holder; Figure 7
illustrates, for another exanple enbodinent, a
w@enspeaid ve, expl oded view of a hol der positiPEUSHUER019138

anot her holder; Figure 8 illustrates, for another
exanpl e enbodi nent, a perspective view of a hol der;
and Figure 9 illustrates, for one or nore enbodi nents,

As Blystrated instha gxarfisle éapodintedt o£PBhRE 3eihd 3f héldeis 1® may define a
3. DETAI LED DESCRI PTION Figure 1 illustrates, for one

generall tiréRACopR AR dhiHRBh SuppdrtSished 08 d Ralbedsh inYazf b iﬁsertetd in that

desired gas froma vaporizer 110 to process €qui pnen
; - zer riz 110 vapofi z
opening }¢ He SRR YBRRSCHS Se o SRR SRS RBiGE FLyetons
.1Q Vv rizer. 110, a hel ps deliver .t.o process
the perishgler i obape é%gelPﬁgﬁP? Pgalefﬁlynq@aﬂ?% PaSRETWRY through holder
10 uge %ved as Wth vaporized material. Vaporizer 110
310. T aéE Py hg’é‘i @y switabls size apd phane and may defing apassageway of any
_ exposed surface area of material to be vaporized to
suitable pige pndpshapet Eubodt amay bé farimed feneanyeshitgble mdtedial, such as stainless
vaporized nmaterial. By hel ping to pronote contact of

stee] fortehamplecaiduagly Bainswitddin\aARPERIBE th SiphEH is&lface\ﬁiﬂQfsiré]%y suitable
110 for one or nore enbodi nents may be used to help

techniqué€ Muk€B817 fiR ohe SHibbiiRtknd ﬁﬁ%"be pRis® fifto WU{_{W& éhégor"flgurface
relatively higher flow rates. Vaporizer or e or
311. TuBP8§7 m@hgpé}ﬁ%odﬁ%¥ntqg@yﬁa§% g%l%g?eg gll}{\éaZd’e\%%Pﬁg & %%gﬂ%raﬁe screwed

to process equi pnent 1

. diagram 200 of Fi gur.e Faor . bl o 02 of Figure 2,
into an ek AP Burasea i A thrraded BT & o cmeadimntieay allow for
) f vaporizer 110 to hel p increase exposed surface area

ad) “Stabgfty Iéh%? PRiimizs 288 flowmedior sentacsimes ofgas withonatgsialfeingeyporized.
to vaporize any suitable material in any suitable one

Oneornynenﬁmepgﬁagaway&ﬁmbbasﬁwudﬁﬁmedbytuﬁd3§8db6exuhqﬂaﬁﬁaybeshnﬂaﬂy
forms. The material to be vaporized for one or nore

defined forholden®It s nay depend at least in part, for exanple,
on the process or operation to be perforned by process

ﬁ%ﬁ%ﬂ&n@&ﬂbo&@gﬁﬂ %é)gflav’lajogefop mo?d'§dQkallfib %lgglpee one or more

enbodi ments nay be to vaporize any suit
generall%ngt;rnz&g ﬁ%sgggenv%}l? gtllqlg_g%psé% gsF tﬁg 81@%&815@({1%{;?%(%& glralrao&%aﬁ% |sg1:face of
D TR ETIRR: S, ST B E N T N—

..approximately 20 degrees Celsius to approximtely 300
such sidgpeaii(Dder ene epnbpdiment mayalpotaperas sheisidewall(s)axtensinpefrarh a support
for exanple, approximtely 10 2 Torr to approxi mately
surface of @8 Madder. Vapori zer 110 may be used to vaporize, for
exanpl e, any suitable material conprising boron (B)

AORS18EHTOF OntSerhbddimeRIASF hdvelbhe o Rlokd %ig@al)ay sf(i‘fgg/)%ﬂg that define

(As), ruthenium (Ru), 7indium ( ant 1 mon

In),
one or bR Ml 1d AR Fobuen'sch URLAId) o SERYRH BhEor over
; ' Zrc 4), indi ichlorid InCl 3
matenal%‘&}pgﬁggbggﬁ?ﬂgolée rcd4), indiumtrichloride (InC3), a

di ket onat e conpl ex, cycl opent adi enyl

cycl oheptatrienyl titanium (CpTi ChT), alum num
FP??W%EW&@"{"R#@’%)@, WP eBAITMQIders giay (tmy & PRy or more passageways
cycl ooct at etraene cycl opentadi enyl titani um

for gas flopciropgtogych holdess iy aljay opreortradicsnsh hald¢rams berpkitariedao at least
tungsten carbonyl (W(Q0) vy),
bi s(cycl opent adi enyl )ruthepium (11) (Ru(Cp)2), and/or
rutheniumtrichloride (Ru ) . Vaporizer 110 may be
used to vaporize any suitable solid material in any
sui table formsuch as, for



exanpl e, a powder, agglonerated particles, one or nore

crystalline bodies, and/or a film A crystalline body
worooshssie any suitable size and shape, such asp@r/us2005/019138

tabl et, brick, or puck shape for exanple. Vaporizer

110 for one or nore enbodi ments may be used to

vaporize any suitable material in a liquid state.

partially\évediei anethed filthrimyddpe Intexddcédogas dpdnieZtnbolitherf ddithén be directed
any suitable material conprising

to flow &@F hliuasmmdghmi&wisﬁlépﬁdéatﬁg%%%r%):a ﬂ&hﬁéﬂﬁ?gﬁoﬁﬁo’ help

(Taimata), tetrakis- (diethylamdo)titani um

nreasc ERBRY i OB U R W R, 2o v o
KEhehens AORCPLS (81 b N el OPaR! B ETNIGUL ERL AT (e to

. enbodi ments may be used to heat any suitable materi al
subjacent F?rg‘é‘e’é,gﬁ}eﬁf %‘t"é% aligning,ons ofupere passaseRYSOf thessupgpesenthelder with
the material. Vaporizer 110 for or nore enbodi nents
one or mpEg/passagevays ebthe apbjn¢enthelder. SAisupeijheentrholder for ohawinbgdiment
two or nore distinct substances in any suitable state
may havaod¢ or mbor passépeonis sirdiffd@nrioyatioasTy heig avsly afiphihaBhe or more
structure to help support material to be vaporized in
passagevaids oF thd supbiGaceRRIHEINitH ShePdPnSieiphfBl&vdR Qﬁ'?ffc stu?%&@ﬁtﬁlolder
i ncrease exposed surface area of the mat'erial. e
t J: J7 Ltion nd/ or upled ...
regardicfs STHEH Eh FBMCRSrE RO of BREEE Tl andangiiie” ifpyoiding
. str.ucture for_one or re enbodi nents may hel p support .
alignment of pssaECYAYS: the POBR AL His Supgr %Spgﬁﬁlﬁiﬁ! meayhel diserd gas flow exiting
surface area of the material relative to a maxinmm
one or morepAsEAECw Yy heeualrthe suttcenphalder 40 cisonlatg onwhis] avenmeaerial
in the container absent the structure. The structure
supportefl by thesnbgacentdrodder piod tonentersngromy o elape passmgevtayathrough the
suitable material for vaporization in the sanme form as

superjacertidoldeheDirastéatg gis flow ol cetlterdr wHig ovEr mefeHhBsuphSrtddByPa holder
manner, material to be vaporized for one or nore

as the mABRAGS Oﬁi&ﬁcdrﬁé’lp?ﬁlcf@@éj@éﬂtéé;t Afnedtt s irvﬁﬂ'leﬂgl&eﬁlaﬁ?e%gg &porized

the structure and vaporized w thout

t r nditioning.of such materjal. As one
and ther%(%%?@ ,ﬂrg‘ﬁ?%s% | f&gg?tgth? ﬁ?fu‘.g‘ah mo&zf’%fnaf‘?ﬁ?i'be pl aced at
t he.structure and. v po%ized while still in |iquid
SppryAcentang subigesnt é&@ﬁtﬂ ar onggmbodimeny naaysentionakhy defineand/or have
_in any suitable form such as a powder, aggl onerated
any suitale stiugiuse to helpipesitiomer asientithem relajive td dnerpmobied tekelp avoid
~_ exanple, may be placed at the structure and vaporized
aligning whé bremetei passagawaysadf thasupefjacent hdlder with o6d oif Bofeqfassigeways of
or nore enbodi mrents may define in any suitable manner

the subja0er@ HOIdeRDAS iliRtrafellh tRURBRAble cRHOURAGR of Fidiel B, SHRBPS {4 may be
material in the container with an increased exposed

defined %%é; 81 Bl TP SlEdeL i E&&Bérbcﬁﬁggﬂ%fmb@arn%g extending down from

S may define 1n any e mann

materi a ort, surfaces in . an . interior. regio

the bonoffPS s REHceR A ERR helaen e Bupchofte beketuaed bter 310,
the interior region of the container. The structure
Fpppnepranere crhodinactowhere one opmpreRassageway sidawahls externst up from a
regi on of the container one or nore material support

support syrfa¢eefassubiagentdhodder,ouah passagency sidesall(y) datamre dnftadiment may be
surface area of a bottom surface of the interior
region of the container. The structure for one or nore
enbodi nents may define a ﬁ?brality of mterial support
surfaces at different levels in the container. The
structure for one or nore enbodi nents may define one
or nore material support surfaces that span different
| evels in the



contai ner. The structure for one or nore enbodi ments

may define one or nore material support surfaces of
w@nysawitabl e shape or contour. The structure POT/USIV85/019138

or nore enbodi mrents may define one or nore generally

pl anar material support surfaces. The structure for

one or nore enbodi nents may conprise an integral body

of any suitaBliRhg % RAG definé B ExifFigRi oflan$ BiRdId siselbdtaeassuclilpassageway
structure for one or nore enbodi nents nmay conprise a

sidewall(sg l&g% fHelto¥to b@.ﬁ__acteﬁt KidriE aBE\R g8 NONTE eXbEE drahore

o .
ort su?{aces. or one or nore enbodi nents where

material .to be vapori IS, | J I aul ' :
passagew g Fipt8p el BfrcFBRSF Bgbrobitchfils &r SR Gudlon! Sve materia
aggl oner at ed rticles, and/or one or nore crystalline
NHWO““H%HP%§W”?ﬁ@t@ﬁaﬂbture may hel p support and optionally
hel p contain such material_ over one qr nore materi al
A supsmiaeent dolden s one or meye embaediments mayhave opger BQEe sijewalls of
nore enbodi nents where material to be vaporized is in )
any suitatfle siat antl stapt ¢o extendhdowofromahe bottarh of therholden alongat leastya portion
be formed in any suitable nmanner over one or nore
of the perlfR&tEY bfod passPRMaY opéiih@CSsch stdvwall(y) forr orerensbodivhertinmayritedp direct
where material to be vaporized has two or nore

gas flow g:_cr,?)rtcgﬁfé orSWIRFIL RRE Riteria Guppbitstrbys SutjilenPRSId& priR ientering one
enbodi ments may optional 'y hel p support different

subst anc of . t.he . er ] e [ £ j :

or more pRiREGT Y- trep g IS fRRE oL Sudh AL ARY RFLAL bifbodiment may
enpadi nent s hel p support an itabl e . materi.al

be of anyyble ARpib o HeP dofiad & FAnEe Frgsty oLy FRIABLS gy betieen such
vaporization in the same formas when the material is

sidewall(g) andefor eyampleyibh torosusfare pf watspak suppertgdRcthe subjpgent hplder to
manner, material to be vaporized for one or nore

allow gasSfid@ e ertart snerdyndre passagewdyy tlooughuthe separpaért jroplenc8ech
over one or nore material support surfaces and

sidewall(¥PRPbAZ &b IiRALNhaY BE EYledrotRARAEéraRingl angGaitable cschnigue. Such
of such material. ‘As one exanple, any suitable liquid

Sidewallggﬁﬁg%éﬁh% uéré aogesg%tgﬁgapeg}{% eag@'\eleﬁl :ee sitrﬂ?ItI in éir'ialqui d
f ) h | S Ui ' '
s icggted f Piampts aroecon Ty Flsbinat 5 Hodhs 720 B Fetne o

particles, and/or one or r rystal i bodies far,.

general E5{isF eperieg U505 SBer SYAICS AL YR S 13Pe  HLy Pansered n tha
support surfaces and vaporized while still in that

opening wadefin argenerziy cylindrical sidewadlrto sxtend dows fona thehwttemrgfdolder 320
may define in any suitable manner at |east a portion

along th@ﬁerﬁlndi‘éﬁ(ﬁ'ftl:l@olpsmmgw help defircegemeenlyarylindrical phdsegeanay through
|'east partially pernmeable material to help support

holder 330 ﬁﬂe@ﬂﬁﬂ%&é%ﬁ? it WK Al AbpOMdEapdéfitie Dpdseageday of any
to ow t hrough the material support surface. By al so

. exposj ng _sukf ' : j ;

sutable S e, o TR RS 0 horiBh HolrPioy' licle PRI 88h as stainless
vapor.izer, 110 nay hel.p i ncrease exposed_.surf,ace. ar .

stel for SEATOplE, ApdrarY B HFeTah g JOFHDE : PO SUera] SoPARg guitable
or nore enbodi ments may define in any suitable manner

techniquendube 32bfos opagglbg@gmﬁr@@y bepress BLinian opfaing inJuppperf sprface
any suitable manner in the container. Such structure

321. Tub®$21 foe anbthbpersbpliment may kavieah outer Haeaded snifacscandmanlee screwed
or nore passages to help increase exposed surface area
of the material. The structure may define one or nore
passages of any suitable si*2e and shape. The structure
for one or nore enbodi nents nay conprise a tube to
defi ne a passage. The structure for one or nore
enbodi nents may conprise a series of coupled



tubes to define a passage. The structure for one or
nore enbodi nents may conprise an integral body
waledosnigigy one or nore passages. The structure POT/USINBS5/019138

or nore enbodi nents may conprise a plurality of bodies
coupl ed to define one or nore passages. For one or
nore enbodi nents where material to be vaporized is in

into an opRnink Gbhpdiauffald 331N A tHiredded nied29 fonoidembatimentmay atow for
exanpl e, a powder, agglonerated particles, and/or one

adjustabil?g tcﬂ?{lﬁ ogfiﬁﬁ‘?}e ak 3G PR @8ntabEndBE Sisivith ABriBFb RN Bfdrized.

portTon of one or nore passages. For one or

nor e_enbodi ment s er [ [ L Shd ;
One or mEpe g gasp i Eoyen e e fal Bile Dy, b $24 HEBRIMAR kb Similrly
be forned in any suitable manner to any suitable
defined forfoldendd@ al ong” at | east a portion of an inner wall or
wal | s of one or nore passages. For one or nore
Agalso illustrated invherexamalecmbediment pEFIgFRsS andep, fuhs 3247gnay be
nore distinct substances, the structure for one or
inserted thiough ambpehingint suppary swfdce 32 hbof holded 320sapiefing bethfaigenenatly
substances of the material in different passages. The

cylindricalsIdéall t€ ektehd 8 Eroff suppéie sfdee 32 Malving theyeritaétenef that opening
any suitable manner a nmesh of any suitable material to

ot s SURBRI o801 Lol Lo g

. such structure onpris te f i
perimeter By 0petiaty THRE S5t FRORG B RRURERLREL S i 2 e
. be vaporized is in a salid t@Fe in tge f or m of fgr £
position inthgrppenings Tidwdar forggt pdimenLmay dpwssan Qe threaded surface
or nore crystalline bodies, the material may be poured
and may beisarewbdime e apening te ary suitableposition in thefopenigge Opie ofgroge other
enbodi nents may have one or nore porous bodies to help
tubes, suSAbé 32&for ek @hplepmby alsadefineztenth b geherhlby cylindeisslesidewall to
exposed surface area of the material. Such a porous

extend upp ﬂ'g)ﬁ éﬁ?p&‘? Qi MRY aRE a @bnédflYy SHindrbAISidowaE taRfteAd dp®n from the
and may be fornmed using any suitable material, such as

[ stainl ess steel of any suitable density for

tm“mnogkgﬁgﬁgﬁ’Such a porous body or bodies for one or nore
enbodi nent s y. be charged with material t
Feawqrzg%reieﬁﬂr@ﬁyn%% VAP G0 RHREFe BATpES T2 @eﬁa‘%"’“"“d up from a
support material to be vaporized over one or nore

support aslctgm@feee,swbl acepichobdsar g0d OBDER/MENe NISHIBEYaY ﬁgﬁ‘éﬁi’l&fg‘tﬁ@ﬂ?w“ from
for one enbodi nent may have pores of a larger size

the bottotrowf shpegicentholderathedop of @ite armubro passagevprr adpvls eyteadme up
pores of a smaller size toward, at, or near an

from the%ﬁ?}ﬂﬁ'i_ §efa286P1he sapdcait hblder fop bacismbedinehomag bphjphenthan the
material in the porous body fromexiting the porous

bottom c? Ig)gé' opﬁ{og %z{sgzﬁ%g/'ag JidéRBY &E&HHIRSdEAS fromANe botiér of i superjacent

st en orous body and through the porous

ody .to exit fromth
hotder gy gt 5 figp e Binsote SERRRE arhed oyt B B SueShc hotder o
or ous bodi es,. such porous bqdi es be. defi ned
circulateagathil oNematsial SpPeRINARe FHPIaceaLitlderarior e, ealffhg one or more
suitabl e manner. A plurality of porousbodies for gne
passagewaysrthrongh fecuiperaent hrdgerp Asdlystrated in thesexampleembedimentof
coupled in a stack in a container. A porous body in
Figure 5sthehopss sttralsds 318yand 6 18réyr hobiter BEO sxbe dhighenthaatlye bottoms of tubes
subj acent or any superjacent porous body in the stack.
The structure for one or nore enbodi nents may be
defined in any suitable marfer to hel p support one or
nore bags of material to be vaporized with at |east a
portion of a bag fornmed fromany suitable at |east
partially perneable material, such as a suitable
menbrane material for exanple, to help support
material to be vaporized in the bag while allow ng a
suitable gas to flow into the bag and/or vapor from
material in the bag to flow out of the bag. The

Y




or nore enbodi nents may support one or nore such bags
to expose surface area of the bag(s) in any suitable
worzmnersiio hel p i ncrease exposed surface area BET/US2005/019138

material to be vaporized. As one exanple, the

structure may hel p support a bag to expose opposite

sides of the bag to expose surface area of material to
327 and 308 forHAddr 32d thelp dirBetqap A Rite cirtdlae opfwlitl evéragatefialrsupported

one or nore . enbodi ments, one or nore bags of

b holderM@berial to be vaporized nay be placed in and/or on
y the structure in any suitable manner. For one or nore

TR FSH RSB 5oT TP gl R R over
o 10 SR BB Tt P PR B S 6t

bl ock 204 of Figure 2, material_ in_the container is
passagewhy sidewall and/epdafined in a passageayaystdewpile Ifinemagnernily hlder may be
heated in any suitable manner to any suitable,
positionetl enpriera¢dretativeitn g supeyjasent haldeewith aeduagd exmirgmized cogeern for
help transformthe material into a gas or vapor state.
avoiding HErk& bRpBigewalys.0The holdernsy kaveady seitdtde steyctute fore
and/ or have any suitable structure to help increase

passagevs}taﬁ 25@ SYEH AREHRE $6r drfe dnftRdfiRdt: Rlaye ihRghe widthi apdfog a6@pled to a

rate of vaporization of material in the container.

passagewgggi,d%\?vgﬂ S sJit%BleQ'Fégll%f. nore enbodi ments may define

ve “any sui € structure to help increase

heated surface area i.n the container relative t
Aol lon e 0% GAREE FRROMENEEY BAVE GRY SPIDIE itifer ot gffg or more
absent such structure. For one or nore enboginents,
walls of artysuiteblesize pad shaprdén pnyssisigbledogation fo gxterdumEoRABIPPIY gurface
to help increase exposed surface area of the materi al
of the holti2y atitme haveashetor ninerk passegrivays of et sudtiablletsinsranfl shaperdsifiped
i ncrease heated surface area in the container. For

within ort ®@GKoré Qoh Ralf@Ffor Ead NbW et agithie Moliet. NSudhomalisyfor oné
vaporizer 110 to contact vaporized material. Vaporizer

embodinilelipmqglﬁf: ﬁgj‘l'u?é?luaﬁlh%din%(bn@ BY i bR RWAFS oIS 64 bRRembnt or
any stita

e manner to recelive any suitable gas in the
. tajn [ i tabl . ' .
formatiof SErglsiabo\eh FhpudPhir P o B B ive PG ARG A Hof Rt having
pessagovmGireTa oAb Brovdiout § Spwones b SR B I fbodiment

material may interact wth gas in the container and

may be defiaedfodrelp baritgin apy ewitable aoeuni of meteriahsuppatiedby isdholgery Such
vaporized material. Vaporizer 110 for one or nore

wall(s) fendiediniBadifiertayay etedivet gayflowitd eibdubate ar whit ograsnaterial
hel p deliver any suitable vaporized material to

supported YGRS RolGEY | SUCE Mallls} For dB% ehfoRiriht iy ledoRhE] Gsdilg @) suitable
of “carrier gas with vaporized material, vaporizer 110

materialgcgg%ltp ?g@%‘l}ﬁiﬁ%é ‘rafl(g F&E@o&q}eiﬂ' galtpio??%ﬂl%teﬁ@f §dg§5rt9@§y Meltdlder. Such

apori-z or one or nore
enbodi {s receiv n ui,t abl .e . i .

) L B eSSt b BT e pmive. s
del i i bl [ ti .

) e bt e el 1S BB o oxample o hp

i ntroduced gas with vaporized material, vaporizer 110
promoterteyt tramsfer besyshpyvall(e)t e cheni cal reaction of introduced

gas with vaporized material. The gas to be received by

vapori zer 110 rmay depend at_|least in part, for

exanpl e, on the nmateri al t 34ve vapori zed and/or on the

process or operation to be perfornmed by process

equi pnment 120. For one or nore enbodi nents where

vaporizer 110 is to receive a carrier gas, vaporizer

110 may receive a carrier gas conprising, for exanple,

hydrogen (H), helium (He),



nitrogen (N), oxygen (O, argon (Ar), carbon nonoxi de
(CO, and/or carbon dioxide (CO2) . Forone or nore
weodsdisrent s where vaporizer 110 is to recei veP@I/US®05/019138
reactive with vaporized material, vaporizer 110 may
receive a gas conprising, for exanple, carbon nonoxide
(CO, nitrosyl, and/or nitric oxide (NO. Vapori zer
A ill&{aelf foF 0RO8mBbdiFRhEMaY R RV sndrawalle 6 Lansesuatablexsizerand shape
a gas reactive with vaporized material and any

to extend fiﬁle'ﬁ;oﬁféi guﬂ Bft's ﬁ.l.rfg@es?:f i E{S’ld@ﬁo Hetp" RAo@ o thik s@;.?di‘@édrféﬂé and may

xarrp ck 20 of Fi gure vapori zer
t d
have one ﬂralpgx;e ;érs oa%alvﬁgs ?;l %‘3’(5{113%’3‘% flgg%n({ Jhgt%r:] gér/fg%ggapi%ﬁ { 3% tm: %H%s‘such
k)t S 531 D16 or B hgotimd n any

hel p pronote contact of introduced gas with vapqrized
suitable lovation fceielpipanpition thersuppent purface meo Ry pHERblemBRbY A o or more
rate of the material and/or any variations in the
regions oC@vaEcH materiahtodfe vtaperixaipoay besippattet.i al in the
contai ner. Vaporizer 110 may conprise any suitable
ASHITudhtddl h the eRehpletinitdimént of Figaye &\adioldsi @/ 0 mdyhdedinga support
mat eri al being vaporized in any suitable manner. For

surface 6?1“&&’1’5%‘&%? Cf;%mﬂoéi'fﬁ%ﬁgsth EiRettPS Bubport bR 612RAA hERRwall

ported over one “or re materi al support

615 alon%gl% Ipeﬁlél%gt?é OERY L | %nzrrl%ti)% %& Whicd gﬁ.{?esfgr g%ats Ht%d{{cﬁoﬁ ﬁlay extend.
Holder 6}%@&{9021: sugéggg { {,égig;vfa Lsﬂ?eﬂpégg&r e gﬂy cwa?spgxécy B holder

defi ned, for exanpl e, to eI direct gas flom1d|rectly

310, supmmurfm 3t, aidemlldg2m§@nd 3d Aaresnectivelys of Eigyres 3, 4, and 5.
suitable structure to help direct gas flowto

Holder 6£0 i@yl hat€a plurathy of walls suctedsevalls|6 1Gand §18 dpromiampte, that extend
Vaporizer 110 for one or nore enbodi nents may conprlse

between gﬁé’wﬁ%fﬁﬁ(ﬁs@é\ﬁli 619t piititforsappart suttice 6€1 irfto htlltiple regions
Irect gas flow directly over material being vaporized

over Whl?}}, f 2 blle\}agglq%dexﬁg ag@@aézéedoddy &, "Gl GHrfio é)amgé\k'ays may

eria elng or one or nor

L

over and/or through nmaterial bei ngi pori zed. For on

surface 631 torbelp eatsarlperatang onfoamatienepfopatsas t‘i%@"%‘iﬂ?ﬁf‘ QXE, on, and/or in
structure to help support material to be vaporized

holder 6xer at | east partially perneable material, gas flow
may be directed through the at |east partially
A QipRBadthehsldéetiavalg dre dr ntte allohglingredecor rbretpassageways for one
vapori zed. For one or nore enbodi nents where vapori zer

embodin]rejngn&? goﬁﬁﬁnéﬁ Sidrienfed rbRtifeloh S%B{be%tthom&f hép directi@s flow

INn one or nore passages hat turn, curve,

exiting qnﬁ roB B‘@ﬁém P%gagl?gs@&% glég LRk Ql?or aoent ol %r%v ATRYoVRE nfhtdraE I‘;tﬁﬁgorted

ssage S ow over nmmteri a

oyt o LR 28R a1 ST TR, Sl

hel p support material to be vaporized, gas rovvmaoﬁg1

holder. Hor@mstestbodimentgene dranoreavalls Baying ANeYEMORAETAEEIa
vapori zed. For one or nore enbodi nents where vapori zer

 subjacerit h6ldepniay bs of asy suikblerteidhatd Inp definecan exdtrregionofary suitable size
bodi es to hel p support material to be vaporized, gas
flow may be directed throu h one or nore porous bodies
to flow over material bein Vaporlzed in one or nore
por ous bodies and/or to flow through nmaterial being
vapori zed over one or nore surfaces of one or nore
porous bodi es. For block 210 of Figure 2, gas
resulting fromcontact of introduced gas with
vaporized material is delivered to process equi pnent
120. Vaporizer 110 may be coupled to any suitable



process equi pnment 120 in any suitable manner to

deliver the resulting gas to process equi pnent 120.
w@ewaussa1vapori zer 110 hel ps pronote contact 0PCT/US2005/019138

i ntroduced gas with vaporized nmaterial, gas for one or

nore enbodi nents nmay be introduced into the container

of vaporizer 110 at a relatively higher flowrate to

betweenfsatipwdB(s) wed theltto@sifithe fiefaenthiolder't aBbw\as NoW t8RRH one or
flow rate to process equi pnent 120. Vaporizer 110 for

more paS¥aBewdysTRrof gk fHRQdbABE:t BolRY atforts gﬁgl@t Grcfthd SEWhifIDhs flow over

sultable gas for uUse in any suita sem conduct

i b i tabl
mawnﬂ@g bPQngﬁﬁgkﬁp&ﬁEg- y any suitable process

equi pnen n response to receiving the delivered

as....vaporizer 11Q for ane or re enbodi pent y be
o Deatdin i 8’.@%@9 hpdimenioftigured 3 gueeranens hplder 620 may
sui tabl e chem cal vapor deposition (CVD)process such
define a supporisrurfage, ol and have asideivall|629 @longdhopsrimeser ¢f/support surface 621,
) process, a plasma enhanced atom c | ayer deposition
a sidewallri2A| atyngthe pedwetenofiat erieningghroiugh ethichi <abe ¥apms introduction may
deposition (MOCVD) process, or a plasma enhanced

extend, atdenplealityefoslls) syphsis twadls 60 PEAV/EDS fur egasiple, that cx2&f K¥ween
nore enbodi nents where vaporizer 110 is to deliver gas

sidewalll622 Rh@ §RASWa . @D W‘Fﬂ{itié@glp?grt REFARIGM alﬁto. @gfb% urlregtxgg gyer which

deposition (ALD) process that uses multip
. . . . it |
matenalgﬁh% y%)?lge%ﬁléy%g%gaﬁg% é?fog‘f[nre@ t—llgl .e’re 82(2'68]?1? %ur%ggigrs?dewall
622, s 5, Y S T TR Saepast g g e

..equj pnent. 120 is not draw ng an as from vapori zer

611, sidepwedl Gy dewall 6 apd mels 61 Baab L rerppaivlorSupegacent holder 620 for
supports material to be vaporized to help increase

one embegipwatumay be pasitionedesr oviented relnfivd totsabjaeent Apldet 6 BitotlRlp direct gas
hel p pronote contact of received gas with vapori zed

flow exiting erid @lmor¢ Pasap@edys UbBnédwitRMEv Al 6 TR S KIRPRH AL over
may produce gas and deliver gas to process equi pnent

e RS SIS0 o RIS SHERRELR L) FAGHLP i
ormor BREEREART iat Ghu VERBELER, 5 S0, PP BE Bl e 0

f use j.n any suitable ion inplantation process. )
A notch 6E‘LP’&V ioBh%nMekﬂeg‘B atghotopaf sideygl 613 tpreceing psprrespending
may be performed in any suitable order and may or may
protubergnse extengdingidommefiom thesottom ofsupérgsentrhaldens20 iehelp orient
performance of any suitable operation with any other
superjacenihbhdet 62 ®edativeite subjAsntindde>edopl e, material in the
contai ner may be heated for block 204 as gas is

A RS1EQAYESSE b SHitBR RANhAeBE of Hfor@bv@ﬁé‘o%?gﬁﬁﬁﬁllg 8&9 bnd shape

descri bed in connection with process equip
j l i | as.__ .
o extend P REh bt piFFee B teSRfoc 1M o YE R IPCH b3 L B erimeter
ip this detailed description, directian t.erns
of the sufsurfacb Bh msG b G Gr3RSTe B e/ 97 Sk 0 bl 165 40 shape
used for convenjence to describe vaporizer 110
defined withig ong gr mgre;weh ryadlfs) for gasflomethequehdhghelilerss of how
vapori zer 110 or any conponent of vaporizer 110 may be
oriented in space. EXAMPLE STRUCTURE TO SUPPORT
MATERI AL W TH | NCREASED SURFACE AREA Vaporizer 110 for
one or nore enbodi nents naX conprise a container
havi ng one or nore hoIderS‘%efining one or nore
support surfaces to help support material to help
i ncrease exposed surface area of material. Figure 3
illustrates, for one exanpl e enbodi nent, a contai ner



300 having a plurality of holders 310, 320, 330, 340,

350, and 360 defining respective support surfaces 311,
we@2ims518819 341, 351, and 361. The contai ner nmapcTOes1008019138

in any suitable manner any suitable one or nore

interior regions in which one or nore holders may be

defi ned, positioned, and/or coupled in any suitable

AsditingtratedTinghe exingile embodishedes i Figure7e a B61dBPT R i’na% QEFiRY a support
regions of any suitable size and shape. The contai ner

surface F1QTan@eve ek g N1 2 BR¥ig hfé\ﬁ%ﬁﬂé%trg? ﬁ%ﬁ d%&ﬂ@é"@h‘ &nd Fsidewall

bottomwall, and/or a Top wa I ne an
[ ' i . ' | ze_and. sh . The

715 alonl Mot R bpnind Bttt bBlsh e o B PR Tion Ty evtena.

y.suitabl.e ner a ui t ahl e or nore openi ngs

Holder 78{{ssRiar St T St T8 bl Saunl] Tiscensipofrsnosd to holder
over, on, and/or in _one or nore holders in an interior

310, supprtsusfacs 34 ovidewillotigh anthsidewalhbl Sorespentivelyo pfBigurasdy 4band 5.
inserted into an interior region. The contai ner may

Holder 7§@ maydagee wall Horatongtbeingssidé ofsigeveall 72birel rmay Baveithe or more
shape and in any suitable location relative to one or

passagewnys defimddewithin waDT IMather than cfonéainiifte, sbe¥ad @Bughout support surface
enbodi nrent nmay have a bottomwall and one or nhore

711 to hétp S6Pldceriet Sebin SRSl TenAGdl BV &! bR antRY i(i)r?ﬂ%ﬁér Py

suitabl e size and shape wth an openi ng
Sih ' - r pear t t of..t.he .
AR A IARE B o o GO b By i i and s
illustrated in the anpl. e enbodi nent of Figure 3,
to extend up {rGm a ubhefs Sﬁvewg%@@m PrRSRRR serrmlbh@e%gal region of the

surface301l and a sidewall 302 to help define a
support syEAes a1 ryascywermmiog ;or¢ passageniays efaryrsuitable size and shapg@iefined
. wth a generally circular opening at or near the top
within ongforguere auchewalleDfor Eaeflowtiaough thedibkter.of the general |y
cylindrical interior region for one or nore

Asrithastiiatedrih Sho@uanipee erbddiRehtdTFepé 7, 4 REI&BIRhSy define a support
approximately 3 inches to approximately 6 inches and

surface 7%@ hn® AR 2 415%, {lﬁg Peﬁﬁ@te?égg@hg% g&%’ée%l%&i%l sYdeewall

.75 inches. The contain or on Iment’ may hav
. |l d.f i, d | 1s.to. hel p defi
725 alon @ URHLRH Lo Bpling HoefercViRR o ytitor Besiniratedin fpviaptend.
Holder 730 uShaieourtise g7 REVEH2a) Ft S draiid 20/ aenerp iy o eepenbto holder

bottomwal | . The contai ner for one enbodi nent may have
310, support swsfageB1 1, sislewall3 12pand sidesallad 15 stespastivelyboft Figuresd, B, and 5.
to help define an interior region of any suitable size
Holder 7Zhohag hayea wiall 722 alongehe agercdidesstsidewallehlsand inZsy 1@R6 one or more
shape on a side of the container. The container for

passagewaRedEifea oiitmRA vallee 7haker Mad, 36r M@khdple, § 5@}}1??/19@1%{ dupport surface

and a bottomwall to help define a gehera
' [ ' reglon in the.co i ner
721 o b L TR o R ol bR TR0 e
Aﬂf(&b% %ontainer. Th% ontai ner for one or nore
SIokien Paving onfRT MO Valls TAYInEAne,op mPTe RISSRESSYAYS along 9% near at least
. any suitable size and shape to hel p heat nmaterial in
a P°m°“§g RERMSHST O 2 SuppBhyusiace Eﬁrone gebediment max b pasitienedssubjacent
where material in the container may be heated through
a holder hayingomeragmeors inadlndihving ofie omorqrassigeesays dt e nexrntgeneally central
- for one or nore enbodi nents may define an el ongated
interior region to help sq&port material in the
container in proximty to™d sidewall. The container
may be formed in any suitable manner using any
suitable material. The contai ner for one enbodi nent
may be formed using any suitable material that hel ps
conduct heat




to help heat and therefore help vaporize material in

the container. Exanples of suitable materials for the
w@onsaisey may i nclude, without limtation, stEETUE®85/019138

steel, alum num al um num al |l oys, copper, copper

al l oys, silver, silver alloys, |ead, nickel clad,

graphite, ceramc material, hastelloy, inconel, nonel,

ion of 81 SRPRcOf, 8ir& AIBEW exiling ond Bi AlofEpastafewaneth®sugh the
reglon o noggﬂg%bodfnéﬂgggnay e forned gsing a conposite of

subj acentﬁ?[d%f {oaillll&w ob?ryxﬁﬁtggalg%gﬁgﬁeﬂ! hﬁﬂl th@@tﬁé’lﬁfen{ hdigs ﬁgﬁﬁ' & Elﬁ{sﬁng one or

ougn contal ner 1S 1 ustrated int exanpl e

enbodi nent of Figure 3 .as.hayin n_ kntegr

more pasEgRY A B UEB e BE e BT infoay bt balRiehyky Be

. separate pieces. The container for one or nor.e.

positioned ppedREHelAtva o fe SuperEceRtnolisr wTGRERE PERAFImAgkAgngem for
used for vaporizing material for delivery to )

avoiding plignoess pfipaseageivans nFor ongembailimgnt.cong oiore yrllp havigg one or
nore hol ders may be defined, positioned, and/or '

more passagewhydfor theanpjasetit haldeemay be af aey suitablerhgightiia bdlp define an exit
manner to hel p i ncrease exposed surface area of

region of FRY SkitaBle siAAWetwodd sleh Svalyagd 1Rfbodm StheBipRrjacint Aoker to
may be used for one or nore enbodiments to help

allow gas\?vI i éxi{@{eq{rin%ra ipgssqgeviéd(}fs ?ﬁxjo?%h the Qh@gcéhft h&1dePM @6 help

an | ncreased expos sur ce area relative to a

. maxj mum osed surface area.the same t amount of
circulate ﬂ’é\‘(”bﬁj%ﬁs PYFr ﬁ%‘{;‘ze“aglsu?pé’ﬁag A rﬁée %%{atcgéﬁ%s? Urface of the
interior region of the container abﬁgﬂé %Eé hol derg i.n
As Hllustrated in the exagplsrembogimeny of Ergyesi{-rholder 714 o gng embgpdiment
be vaporized may optionally be supported on a bottom
may be pesitibmatlesubjacent hiohtee 72@to el divert ghs How GKItMZPAE OF more passageways
addition to being supported by one or nore holders in
defined wilten iwaflem 7 @6 o®gvenmatsniyl sippoadd evensugpert suffatevdl loprior to
nore hol ders may be used for one or nore enbodi nents

i Sre DLERABEW ay¥BYi®ih Hall 27 ¥R sipgthjatd@ holdeg72m of a
entenng%xgbnc%}g{llng?) sugh Etl}ﬁg{’l t he at ot al suﬂrkpace area of the

urfaces. defi - r
AT o S BE Mol wRHE AL A7 e BB SUBRA prncar o
surface of the interigr region..One or nore hol.der .
generally Gspirgh 8E1GRIASHERRN SHsYPCh EOF fap FRBECITISEL My bf 2Sttigfied yypiacent a
coupled to hel p support material to be vaporized at .
holder hayiifig eneemtmare veallls haying one At BPTeIassagRW YT 2loRg @F IGF a@P%St a portion
for one enbodi nent may be defined, positioned, and/or
of the pefini¢fer fla suppbef sunfacotochelpy dinent gasilpp exiting né at Brepassaggways
bottom surface in an interior region of a container. A

through e YaBjhéeny héldei Q! bRV Sver @fateivd ed B thgdpjdeentdmlden peior to
posi t'i oned, and/or coupled to define a plurality of

entering §‘fo9 ?%Breﬂg%agg@?%ﬂ%cgﬂggil? n%\?glj iecﬁ)‘(()ﬂllo?dé'rn The B8R Fdtne

ustra odi nent of Figure 3,

. hol der . 310 . e posi ti oned over . r
embodingt gy pF oS TR e TPl 8RE e BiGE e, ARG Rhged or
. . holder 320 may, be_positi?ned over hgl der 310 to define
minimized,eaasem fey pyoidips glignmgent o BEPpEaYS Ut P B! ,d“HSrf e or more
330 may be positioned over holder 320 to define | .
walls haging poe br more passageaysios thessubjaoent helder mey bg 2f anygitable height to
340 may be positioned over holder 330 to define
help defind @R @kit repicr ofnyIhitatsle size dexpyeon suchuwdlis)and3lic bottdrol of the
350 may be positioned over holder 340 to define
support surface 351 over sugport surface 341; and
hol der 360 may be positiond8 over hol der 350 to define
support surface 361 over support surface 351. Although
illustrated in the exanpl e enbodi ment of Figure 3 as
usi ng six holders 310, 320, 330, 340, 350, and 360,
any suitabl e nunber of one or nore hol ders, such as
three, four, or five for exanple, may be used for one
or nore other enbodi nents. Any suitable anpbunt of any
suitable material in any suitable one or nore states



formmy be placed or fornmed over, on, and/or in one
or nore holders in any suitable manner. The materi al
worenpsasr i se, for exanple, a solid and/or a |P@uUsk005/019138
Where the material to be vaporized conprises a solid,
such material may be in any suitable formsuch as, for
exanpl e, a powder, agglonerated particles, one or nore
superjacefif Boldar!td ailew lgagiilen to axid bes oramébrel passajyéw wysithiough thgssubjacent

vapori zed for one enbodi nent may be manual |y pl aced or

holder anfl/3F FBRELIP¥iEEulate Br wATKILSY fldWA 0Pt anAEriATRSpoIRIbS the bubj#oeyit holder.
sul tabl'e manner. Material to be vaporized for one

ab
mhod . or on
A%H;’)e%%:g] glﬁ)ld@Xa\hﬁg gt mbfeﬁgf%lg%awn@%ﬁg of hofré’{)ﬁaﬁg?gee‘»é% for one

I'n one-“or nore ers In any Ssul

. manner uysin ny suitabl e equipnent . ri
embodimGRiaR SRABRBY FOYFSHE A5 GO ARLS Ry AP Bo2 o0 shtbedf extend
and/or in gne _or_ nore ggtders whil e contained in.one . ¢
down fromrtherbytiorm af e jordeT 1 S ERLene T TATE PEFIETVAYSIIGuEb IS periacen
fromany suitable at |east partially perneable .
holder. Sush ewilés) forsmetembwdiment imaytielp Mgw&m @rquigte ppwhirl over
exanple, to hel p support material to be vaporized in
SuppoRtatbyhsligactht koldergprivor saérterrigongas nare phesagéways thrioagh the
bag and/or vapor frommaterial in the bag to fl ow out
superj ace‘ﬁ&]s&lg&. BRGh WIS "thPdnel iR @R HdyaRbfafy s@ifedle depth to help
enbodl ment may be placed over, on, and/or in one or

h ! i . ai i
define ange?ﬂ{re &9 teglghi%" }Qﬂr Lﬁta%%&'b%g\g?énrhum G/faqugs) IR, FoP&GEnphé, ithe top

as on o or med M any suitable

terjal that will at.least,partiall i St
surfuce of afrripLanrpgriotie i hise oI Bl Rty asrlo i G T or more
may be at least partially coated with materjal to b
passagewayp hrpughthe supgmipcenyiholdst. eS‘i‘ﬁi‘rﬂ?é’r(S)\tAder PRt ?W%@"i“ﬁ?ﬁ ‘8%58 coupled
one or nore support surfaces. As one exanple, a
to the hokief hisihg enynmfimbieabchniqueh Sash wallés) &ir apotirpt embediment may be
exanple, may be nelted, applied over one or nore
integrally FRRYA Withthé A6Kss. and then cool ed. As another exanple
a suitable material, such as a netal conplex for

HOIIRLE of fff?—:yexgﬁlgfg St diRéhtiof Fius@b VBN bx asle, a8} h&@ one or more

over one or nore support surfaces followed by renoval
f the . sol yent Lial '
wats o RF 45 5 e Bl B SRS SR o e
over a bottom surface of ap jnteri regi on,of a
partitioning RIBPOTE MU AR &2 br Uit e WAl o Anef 628 s el o Btend ome or

enbodi nrents may be separable from one or norg other,
more passagaerys thrnugh kotderi90e Halden 730 o6 thesxample enbpdinent of Figure 7, for
facilitate cleaning and/or refilling such hol der(s). _
example{@y biivedrecorsniore wedls dieat sxtend diven foscthd bottom of hatder AZ} opposite
In any suitable manner. One or nore holders for one

wall 72788REhdBRE oﬂﬁ%r@%@as%&vﬁbé fhrdghetiick 2@ cont ai ner. (ne
or nore hol ders for one enbodi nent may be

:
onat i . ) . . c
AR L0 LAGE L o B o S s fornc
formation of

. terial over .a sUppQr
emboditp iSRS RBIIA S8 oh R ReTHB T apy SR e indShape to extend
after the holder_ is placed in the cqntainer.A
down frerm ghebattop ef the Sekies ploas Ableast agorton o fe RYBBUPHRIA PaTEABCYaY
optionally be placed in a stack in an interior region
openingof a container. A plurality of separable and renovable
hol ders for one enbodi nent may be placed in a
container one at a tinme. After a first hol der has been
pl aced in a container, a s&cond hol der for one
enbodi mrent nmay be placed in the container to rest on
the first hol der and any subsequent hol der nay then be
placed in the container to rest on the top holder in
the container. One or nore holders for one enbodi nent
may be placed in a container to rest

material




directly on another holder. One or nore holders for
one enbodi nent may be placed in a container to rest
wo pdsnesatd y on anot her hol der where, for exanpP@r/us2005/019138
gasket or any other suitable structure is placed over
the other holder. One or nore holders for one
enbodi nrent may be placed in a container defining

A ﬁBQl/ePfor RAY ERBoditiertindy Batpdisigewayphesughortctogasmoaeflow
hol ders in the container. Such structure may be

through tﬁe%o%’gr #pq% Mﬁgﬁg qtllf SuibBRAh&HRr & 1@£§t b p8rtioRAndfal sipport Arface over

exa or nore I nner walls of a contal ner
any suitatgaét ls?st %ﬁ&%ﬁ% 8\#Mrdntéehabfér}§atgfl cﬁ aE gggﬁoﬁlg %%éggﬁsgteﬁgw suitable

density fqr@%ggglgr %ﬁ%gl}}p dg{ﬁngg cn SHﬁﬁ’ﬂ{g‘?gt kgbt?eﬁgg‘?gq%nga over the support

hol ders for one enbodi nent may be coupl ed_to
surface whloeHewingranyyitable gasip Slowethrrugh she SIPPPTS SWHf é’Hartr]i‘enotF’m“gh
the holders in a container. Material to be vapori zed
and/or ovepmaterial ity dipoeized. nSychtzehqider deonpambodiraens maypugport any
support surfaces of one or nore renovabl e hol ders
suitable li’&ﬂid RafefaR Slich atR¥ded forgine\embloditment atayauppprt any suitdbleiselid
der(s) may be placed in a container while in the

material ﬁr%ygﬁ%aﬁé &4n°"s‘%1fcﬁ Pholder A dhe reﬁﬂ%ﬁﬁhenﬂhﬁ'y%hﬁlﬁm &ty suitable solid

reaction of the material with, for exanple,

material w[%g /ROOrV% ééa?%l(%lﬂag el ?)'ért{zréaé b? ﬁglg Reatd's ﬂﬁfdlzed bed.

any Sul i’ze, contour,
and shape A holder for one nts
As ptustrated) iy th%ﬁ%ém@#e%‘?oqﬂlﬁ% 31 asﬂ‘gﬁ ’8%‘1"' ¢ a support

nore supports of any SU|tabIe si ze and sha e relati
surface 8110 osersamypuittble at least partially ppeshlssaatendand #lavﬁﬁ élds‘f’hllgu along
hol ders, for exanple, positioned over the hol der and
the pennidﬂerhﬂsﬁppﬂﬁﬁ’ JuRfac@8 t legidomsidéwalLgtd albng the pegmetey of Amepening
over material supported by the holder. A holder for

through féﬁﬁh%ﬁ@wﬂf ??514 infBYudtRY BN t€id. AYlgerS10enpbbs saifaredd 141 sidewall

east a po ion of the perl nmeter of a support surface.

GIERRA BTE Mup Y sitface 811 1 Ngdbwall 312, and
812,and eB’a Lérgn%Cér%s e am)ur%t of fr;r?;)%,(serlal supported
. t he hoI . uch g ge I(s) for one enbodi nent nmay
mdewalléé?ﬂ&f?ﬁcv bé’ 1888 d> 2189 the top to help position a

gasket between the hol der and a superj.a ent hol der
H’Oopnﬁeﬁlampteeemb@lmpmgm@taelwlqiq h@ﬁé‘%éQJéﬁg]I eat mmrthéé‘%permeable

of Figure 4, holder 310 may define a generall y pl anar
materialssuphas b pemuﬁ stenl$ stegbofanyishijabde density for examiple, thedipdder for one
may have a generally cylindrical sidewall 312 al ong
or more Eﬂxﬁo&lﬁ{dnt’é&h@f hélp seppopQnitesalitd be eagitized By kbirgag thegt loast
formed in any suitable manner using any suitable

partlally[P%}rﬁédb"l’é mat%n.gp\lvgﬁ mat&Hal |6 RIpBAGd RNy RBiabde nfafifidiagdd/or by

any suitable material that hel ps conduct heat to

support1§§ B‘%& ae;\gatptﬂgg% £5 2 g%ng 1910 asglgfv%rf ?urﬁﬁ%?%?é?lat least a portion of

sulta
materjals for_ a hol der ncl ude,, wi t ho
the at lepst pagtighly Gﬁnneé‘l’gi ‘Hi‘t@éé §[ @F iea%pﬁ.ﬁ.]a}]lyrp]eng?qﬁﬁ matenal for one

al | oys, copper, copper alloys, silver
emboditentdnayriavk goresiof largersigs towards at, aﬁp%arﬁetff r‘gi S“Cll a5 Bottom end
hastel | oy, inconel, nonel, and/or one or nore
for exa:ﬂ;ﬂb,&ﬁf&li@holéex’rmkldaeresfocﬁ fa snmﬁemzempwgrcb abot nmmlg)pmte@gcond end,
formed using a conposite of materials, |ayered
materials, and/or lined material s. The mat eri al (s)
used to forma hol der may dw'nay not be the sane as
the material (s) used to formany container in which
the hol der may be positioned. The material (s) used to
forma holder may or may not be the sane as the
material (s) used to formany other holder to be
positioned in a sane contai ner.



Al t hough holder 310 is illustrated in the exanple
enbodi nent of Figures 3 and 4 as having an integral
whomy/ 1019 ni ng support surface 311 and si dewal PCBL2005/019138
one or nore hol ders for anotherenbodi nrent nmay be
formed from separate pieces to define one or nore
support surfaces and/or one or nore sidewalls and/or
such as a RPp&n@ ForExamphd) BP tHeltdlder @ hélp preveinanateraltin thews lenst pavtially
hol ders in a container may be simlarly formed to help
permeablSHHRRALI ﬁ&ﬁteﬁftir%l thé RolBEr PR b&RE vhpbrizee a& 8 fdwiethroukhehe
contal ner and one or nore holders for one or nore
holder enbodi ments may be designed to hel p pronote heat
" transfer fromthe container to one or nore holders in

any suitable nner. The cont.ai per and one_o [ .
FOROPEIGF Wore mBRramGnt: &3 S O s ?‘ﬂwvﬁéa‘b‘%%ﬁ%°§‘§ht‘%at°“a‘

hel p pronote heat transfer fromone or nore sidewalls .

supporteddfy anhendsyrfaes ofcan intstigheeginn ofgrcontigicg apd/of By el PF BAks hplders in
nore sidewalls of such holder(s). As illustrated in

the interidrivegien asipg eny stitablenmifle of diffusgristruct8rea fidich stregiareanaebe integral
300 may have sidewall 302 to help define a generally

with and/6d/depaidtd féth onBbefriods of sagh holder(s)chnl/lr deer cadfinerf Such structure for
exanpl e, may have a generally cylindrical sidewall 312

one embo:dﬂ'gerﬁ W& beSitifelAs it an@r eBuplBY to0£hd18&do helphitedt @dsdwl6ver

rmal “contact with the inner surface of sidewall 302
when hel ' | 142N 8 SRR Rr'stk cABBdintdHe may b
andsor S AP hyppbited By BRSISHACRT St i ERAL Rirhie crfSginlcH may be
. y optional Ly be manufactured.t [l ow a,cl earan
integral wjg 9t coHeles e sonstiasert Bolder Q sth firer s Tigw 7 Aoy fhroueh
~_the container and the outer surface of one or nore
material sipgieried bysa sibjaceathaldsr- t o be in a predeternined range,
such as in the range of approximately 1/1 00O h of an
inch to approximately 3/1000th of an inch for exanple.
The pl acenent of one or nore holders in the container

SYSTEMMIGY DELIVER RESVIATNG Gage or nore hol ders from the
contai ner for one enbodi nent may. be eased by cooling

Tl‘l? god?ﬁh?rgh (whic §+ea&] M&eth%kfeﬁkgsuﬁﬁ{ﬂﬂtiﬂ'g AefterB ¢ B vaRAzEdSre

e container relative to t ol der(s). One or nore

v, RS Al A B RS ESShBT o RECLPMPABIIRS rom ny bl
expansion relative to nmaterj.al use o formt.he .

gas sourceg ey HERbleMARIc TFY BB 2eE b lenariied uhBE aay puitable
the inner surface of one or nore sidewalls of the )

heating eguipreenhter helnvapioige oatasiad in the eentainer; gad may Hgcgupled to deliver gas
sidewal | s of a holder at relatively | ower

resultingtfRTP €61thdt o€ $he retuiVedagas witinvaperipet material tb any enitabid process
whil e hel ping to pronote thermal contact between the

equipmeht] RiexaMble fifar suftile ffanfi®t € Si dewal |'s of the
contal ner and the outer surface of one or nore

S | laghdnfe! . omprising a vaporizer
e 4oy, RrAE AhaRisnlibtBhemiE oyl R0 comprising a yaporize

at any suitahle flow rate LQto _one re | . ]

910, professPatiaric 0. o setnapdise oy Valgzsty A0 Hofeset bibiibnt 020, and
for one or nore enbodi nents may be intrpducegz'nt an

gas sour¢e Q3 geperatly gparspond fo ¥aperigsmid0; Bocess cARRmEgh (Lﬁ‘ﬂg Bp source
the interior region to flow toward another end in the

130, respectiesly,of Rigge dn.Vapagzdrdi 0 amey comprise eonsatver? (oeandheatins
be introduced into an interior region of a container
at or near a bottom surface of the interior region
and/ or a | owernost hol der ?ﬁpporting material to be
vaporized in the interior region. Gas for one
enbodi mrent may be introduced between the | ower nost

hol der supporting material to be vaporized and the
bottom surface of the




interior region. Gas for one enbodi nent may be
i ntroduced between the | owernost hol der supporting
woraoenisgho t o be vapori zed and a next | ower nostPEDUS®N5/019138
supporting material to be vaporized in the interior
region. Gas may be introduced into an interior region
of a container in any suitable nmanner. Gas for one
equipmen® D@ HERWaptRive Bratdrial froshueinbri300.0 Cantairet 800 eraybegoupled to gas
of a container through a passage defined to extend
source 93|f) kOFBCERY afty 5iidBlegds AR a9 bedbupled BSprocésh @qhipmeat 9201 deliver

nterror region to any suitable location at or near a

gas resultglgéo?rﬁnﬁééigﬁé?gleoxfecéibgd # LA %oﬁ?&i BteRRHoProdss e%uei%ment 920.

er supporting material to be vapori
in the interior region. .The passage m e fi ' .
T R 401 T “UOP RIS BT Bt IS ot BT ratein
passage to introduce gas for one enpodi t may be .a
one or mqre HYErQTAEEIPAY thyougbiang OF moye Basafase Oéwc?%ﬁ ggfﬂ‘gedflfl&ﬁ%/ é‘u‘%&iﬁ’le
suitable location at or near the top of the interior
manner thregghomyasuidablh ooe ghmarg/lidsisoveringonsar tmerg openipgseof the container
interior region to any suitable location at or near
and/or thioligh B9} bWk e tncdé wialls suc &rd dewaAbamiforantshittom whig for
| ower nost hol der supporting material to be vaporized

example, ir?g )t/l‘ferb%n{am(f?{ irl;ﬁé c&ggiin&nfor dheor MBR dntHodahénts A9 deiPettgas resulting

exten rough an opening in at |east one hol der
ot Cnteri Con
omcongy 165 (550 s SRR Y R REaL g one o
o asigs i EinaRh S0 e bl P th PR S BB Mo s

| ower nost hol der supporting material to be vaporized

coveringone phmorerapsnings of thicontainer andier theaueh ¥ shifabli Sngt orere walls,
interior region. The |owernost holder in the interior

such as arsilgivatl ahdfor abettembyeall foe examgly, df¢hscontaineredh b derconglgmbodiment
bottom surface of the interior region by any suitable

may optiéﬁdllz"}{a% Bnd 6r H6fd iNRtAto r&@iverpab ahdvessor hate dutlessrtodsliver gas. For
hol der and the bottom surface. For one enbodi nent, any

one emb%&gf.ﬁ{eﬂtk,) be 3%8&;\{{1\%% ?ﬁh&;&;ﬁiﬁ?m&fse@ & hélp Yediaté F}ﬁtiﬁteroduction of

ar ner on, ottom surface o
.. lnterior region and/or may bhe placed i : '
gas into BRI P SFIPRL PRS2 OF BN g e e SRt Bheg o hep
region. The first holder may then be placed in the
regulate thgtdghy@y of &as Hemithe YN t her directly or indirectly
on the support structure. For one enbodi nent, one or
Tive centgingefes lohs onmotdembasiments maydgye anynsrjtablerangor gpase lids that
or nore |edges on, at, or near the bottomsurface to
may be df@hp ssitibfOsize #nd shape, tis mdydledermeatsieg drysultable amaterial, and that
surface. As illustrated in the exanpl e enbodi nent of

may be Iﬁ{)lﬂ)‘t‘é@to%ov@r SR mAdrk Ypeingl cFthSetivahér i3 @dy BmYablkemanner. For one
pl aced on bottom surface 301 in the interior region of

. contai ner_.300 ;
embodinfi it G el b 4R e HGAtPA 15 BOAGE, o Bh bpeRing to help

openi ngs i n hol ders. 360, 350.. 340, 330, 320 .
mount a {id orBR EPEHING 83 for, pngeppedime ey hen g okl ér%etg% Gojtar using

of container 300 to a |ocation between hol der 310 and
any suitdbde onsrrguere areshawcal fastenersy el egonEsT frong rPB“g?ﬂ’fi%‘?ﬂt Ay

extend to any suitable |ocation between the | owernpst
optionallyedgroosdppourtdi at deased portiah of an dpeningtoelpeppsitiontagasket between

interior region and a hol der superjacent that

| ower nost hol der. A holder for one or nore enbodi nents

may define at any sui t abl e*Focation an openi ng of any

suitabl e size and shape through which the tube nay

extend. A holder for one enbodi nent may have one or

nore sidewal Is along at | east a portion of the

perineter of such an opening.




Such sidewal |l (s) for one enbodi nent may be defined to
hel p contain any suitable anount of material supported
whyos/isupport surface of the holder. Such si derel/U§2)5/019138
for one enbodi nent may be fornmed fromany suitable

material to hel p conduct heat and therefore help
vaporize material supported by the hol der. Such

the contaibi@ lid mbuhRll 09BEthe hgTEA lidrTey ofecordrbriersatbodoméngs may help
support one or nore other holders positioned over the

secure ong %k fire h G i b ﬁi@@%dé(régioﬁ By Pfé@ﬁn@ ARRkt BBH hdT8t(s) in the interior
op a

Ional 'y be groove ong the top to help position a
. . bet t hol d b
o ARl GErED UG B Oyt by
seucture pop s s SRRy o BA e So BRLE s s st

exanpl e, by screwing an at |east partially threaded
holder(s)si dewal | into a threaded opening. Such sidewall (s) for
anot her enbodi ment may be integrally fornmed with the
Al dihgberntedfio thessxamplessmibadlithentof Frgwie 8 ccontainer 308 mgydrave g collar
such sidewal | (s). As illustrated in the exanple
around tlﬁ:'qﬁ@ﬂiingﬁf‘fhe%%gf EHtfier3004andanidd 506 iay e podfiGnateyver the collar
define through a generally central region of support

and secu%ﬁirté ﬂ'fetecgggllésd G68%E hdasSefeaHB @ foP BRIAMPIE. WErebemay optionally

may extend and nmay have a generally

v e B § B LA O ESRITAFD-H brvcn
cninel B S O SRo  BErh SS e 3 g o

enbodi nent, two or nore holders in a_ container naé q;

examplesTefldnSy any suitable ¢lastompss oraay snitahberetl steh aLgpnigs dreldor
tube may extend. The tube for one enbodi ment may be

examplel mﬁ(ﬁw@ﬂla% defnihrc@ughepgenemnatly centoh esgoon qﬁircbmﬁ)amregmg through
after such hol der(s) have been placed in the

which a P%@ﬁg’é‘ J18hlet défiell WPRadtOh pavh Y hitve 308tR)i exeerid inwythb interior region of
nserted through an opening in one or nore hol ders

containeg gé " Ks ﬁH%Bg Li]sgge?ﬁrrga t%% Bﬂg%\ﬁﬁﬁ? Borthift&ebol id BDE mag press against O-

ntai ner, e an ol der(s) may then be

) I d in. [ t h

ring 305t PigacediAll F&F Rt ARh0Tesnabiebl SgRe rdid e 305 o
ially defined d withi id | .f

help prebsic 4t ageinst belRoR 355, 130, SRS DR it SH0° AT P g pofaes 360,

region of a container to any suitable |location at or
350, 340)620, 320barid B, sunhf axd riog 31 of Fignes § fur exagplonmay dresrbea
| ower nost hol der supporting material to be vaporized
compredséd fohRlp sdaPhol@érs360j 350, 34N S83p20aael Jikd/agamstiehd another and/or
within the sidewall to be of any suitable size and

against t?lB?@@S ALRRUEN G R kRNt édupiAE BELHa0Be Wolipled & tafe 305 to help
i'nfroduced through one passage at or near a bottom

regulateﬁg% g&%gg%{)oﬁgo& !asn§n% ic?r[taiﬁg ({62 I.gﬁl%@fna _ahs%‘c’ﬁﬁiﬁgﬁptﬁ{lﬁ gpening through

ng materia e vapofi ze
.. interior region, gas far another, enbodi ne
which aPAgsaBHGL T HEBISAP SO POR O agP Rt ey ki i Piuefier 300. A
through a plurality of passages defined to. extend t .
valve 38having anwitlst Fepling 32 atayde CHBB}Fg i %ﬂ‘ﬂtﬁ%’ﬁﬁrfg afsyihe delivery

the interior region and/or a | owernost hol der

of gas fRpfeicohnatenat erial to be vaporized in the interior
region. Such a plurality of passages may conprise one
or nore passages at least partially defined by one or
nore tubes, one or nore pasgﬁges defined within one or
nore sidewalls of the interior region, and/or one or
nore passages defined using any other suitable
structure. Gas for one enbodi nrent nmay be introduced
into an interior region of a container through



a bottomwall at a bottom surface of the interior
regi on and/or through a sidewall at a sidewall surface
w®@btooshssiint eri or regi on at any suitabl e | ocat i BII/E$2005/019138
near the bottom surface and/or al owernost hol der
supporting material to be vaporized in the interior
region. Gas for one embodi ment nay be introduced -
Tﬁeh%é@. yRIBH(S Bt sricdrhbodiaEntap b\ @mipltdftb agds sdurceigtinglanyesuitable
bottom surface of an interior region and/or a sidewal
y i {18, IFBL 61d QhbdBGERNa IBwREr 1A&Y btionally be coupled
one or m%?%?ﬂﬂ’?@ %ﬁz;ég :Fn the interior : regi on. G?sl or or}{e or
nmor e enbodi nment | ¥ | 1Y A te of
between QR HOFE £ e ] g 2o poulyd G ob R Andr LB Y flow ra
) i nterior region and/ o tQprmast _hol.der _supporti . .
gas introdgiion 11 UteGOBBRSap s TDwHa1e 1 RV €3t ope Of BRRG opidiments, et
flow toward a bottom end of_ the inter%g; region. CGAS flow
coupling B9 Diroelsr JAmnayrbeaqrplodite mbtrrmpter ¥ voptjine, and flow
I ntroduced gas may be directed to flowin any suitable |
meter 932raTayde cougled angisaoutch O30 b argas delivery Bug pfoentaiaen300may receive
end surface of an interior region of a container
any suita@lé(%l@ froRYgRR6uret 98V hEanyBuilshls flow rafee Comtainér@d00rfegoneror more
‘ to help increase contact tinme of introduced gas with

embodirr{élﬂ‘{(sgfléfﬂeca% RS MARBTE! AS Gt a 16V TR e AR rafife STRIOr ekafiplepr e

contact” vaporized naterial despite any
.variations,in the vg ' ' |
oo 30 SRR pHRBRAARE AR Mo oL b0 scem.
. vaporized material [.n the interior redion. Fotr D& rate in the
Containeg 3B i1 98A OF FIOET EMAREIRIEPLSMaYS eﬁeév‘?/ﬂ'ﬁ'dﬁu?[?@ﬁ 5% as%@%o e

on a bottomsurface of an interior region of a
range of,fonexampde, approxithately apgscim tq pnroamately J0GicCRear t he
bottom surface, introduced gas may be directed to flow
Th¢ @hs uttbt(@) for lone ebodinteat may be npyried drocess bauipoeto far example,
surface using any suitable structure. As one exanple,
using any BitaBIFSIR ¢ TR @84 A&VerPlinds! Gof enceriibodiinentd otV ractebmay
coupling a baffl’'e or diffuser at the end of tube 305
. hel [ hal i I\
optionalfyhe Rl bpieen 43 of it PRhERARA iR préciBpRGlipEels hely
. introduced at. or ne a Jower npst.. hal der su ' S
monitor G FOBITOL et ffor R oAy UL PR QoA ety BLiskd in Figure 9
directed tofl ow over and/or_ throygh terjal s rtﬁd ¢
for one dsymerg embgdimaniss Pulkes|caERlingsiRfonraIVE 474 BAY e§?‘ﬂﬂ€‘f rgLiow meter
For one or nore enbodi nents, one or nore holders in an
922 by a gaseelivary liegiand floiv meteo A22imaE be wayplehiprasass sauippeat 920 by a
passageways defined in any suitable manner to help
gm(wnaﬁygﬁg the flow of any suitable gas fromone end of
the interior region toward another end and to help

@y c?e‘fi‘i/?rz/gﬁ{%?/ ﬁgfggﬁ irﬁ%&ldﬁc\!tﬁfn iffkhe Eohthinetdid foRp&y detivery from the

suppor der(s) as gas is directed toward
. the qther end.of the.i [ r e : e
comaind g S b S il SaDt Y SRt 6 o
.hore | ocations any suitapl e nunher of one,or
embodiggatdaayeRRiPEmehrHg hnw@ﬁfeg%@eﬁq;ﬁwﬁ&w%l% aﬁg‘{*ﬁée"mle’ to

hol der. A hol der for one enbodi nent my ha ? at an .
allow fos highghlemperasures andderpressueesi SHeh wegm‘/é’&ﬁé fonAvg cmpodiment

one or nore passageways through which gas may fl ow

from bel ow the hol der and over and/or through nateri al

supported by the hol der. A holder for one enbodi nent

may define through a support surface an opening of any

sui tabl e size and shape and“ﬁay have one or nore

sidewal I s of any suitable size and shape to extend up

fromthe support surface along at | east a portion of

the perineter of such an opening to




hel p define a passageway for gas flow through the

hol der. Such sidewal |l (s) for one enbodi nent may be
walsfosnedid o hel p contain any suitabl e anpbunt ofCT/US2005/019138

mat eri al supported by the holder. Such sidewall (s) for

one enbodi nent may help direct gas flowto circul ate

or whirl over material supported by the hol der. Such

may be fozf&qt& ‘ggbg a$hatlRd hlﬁ{z‘iﬁg QIFIREN 4P Ww Beeffibient afffrietior, soch @smypolymer

material to help conduct heat and therefore

for examrgllg,l&g \kléﬁfa?lrg)kfﬁ)g Paétﬁfehm 3{8%&1&‘%&&%}/ the hol der. Such

r one ment may be coupled to the
ol der. using any. suitapl chni ' s to hel
TRGFONRt TR R RAL M ECP L b T ARGt o help
~ the holder, for exanple, to help pronote a ran .
vaporize mgtesigt i the GRRAINFY 3§)8aRdI0MS |%F§P§bﬁ’8&°{‘ﬁ“}eﬁ e{lﬁ&{f" ) egat&‘fee‘ﬁ which
enbodi ment of Figures 4 and 5, hol der 310 |}ay def i6ne %
the contaijenisrtabk heated farlone oppiore erbedimenismay fspeid: 1L FREpLe, on the
311, and a tube 317 may be inserted in that opening to
material ©8fd vagofizede o thad anyouny bf maltetiektio beivapevide, emthecpaeritrgtion of the
from support surface 311 along the perineter of that
vaporize@ g@d;‘ biWot éh ﬂh%'oﬁeﬁﬁﬁ% Bénditi@R e Rl prycesyini equipoeht, for example, to
passageway through hol der 310. Tube 317 may have any
: Sui tal ' - ) nf€ fdrivRe dr RDTS a@bvdineafs may be
which thg ﬁéﬁﬁ@l@k%ﬁ%lsztg bé '&91@?%@ :’Jf“]l?ent@mw r'¥e

e Sl ze an ape. Tube 317 naybe forned

) fro n ui.tabl e nater | '
in the ral}gtf;roqJ amle,ﬁarwvatﬁ@ fﬂn%eg?ét‘ég Elel ?}us;t% %g%ijgﬁlﬁﬁagélﬁ'%@b degrees
~support surface 311 using any suitable technique. Tube
Celsius. 317 for one enbodi ment maybe press fit into an opening
in support surface 311. Tube 317 for another . e
penytnithbie heatingyeqhipresna may e ased torhelideast Sgrmpatetal 40 e yapprized in
be screwed into an opening in support surface 311. A
the contdifdraadd td ke rafaté e tenperetubmoii thecontaingr. o iwstrased in Figure 9,
adjustability to help optim ze gas flow and/ or contact
heating éc{uﬁﬂ?né?ft 998 8or'¥nk or A€ éﬂnﬁbdiﬁﬁhﬁgnagajmlsbd evheaDoentainendile As
ot her

passageways, such as that defined by tube 318

camoe PR S BT i, oo

sidewal | s fine one or, nore genefa . |
around (55 €N RGRg ach dEa LRI EE ARG cOY BERLTS (i 4 S peater 2
froma support surface of the holder to hei3 reduce &
radiant heiater,ra hestedencleseece eranating flugd hepier, 2 rasistapt ?ﬁ%‘“&ﬁéf pigin, and/or an
t hi ckness of such sidewal |l (s) for one enbodi nent may
inductivahsatirigagystemas t he sidewal | (s) extend up from a support
surface of the holder. A holder for one enbodi ment may

&g RG8ipHent i Onp embadiawaymay Bevajposied bpandief integrataé with the
or nore vents to allow gas to flow radially through

containét" Ge %%wﬁ{gfﬂ}@% For She 8Rfoditicat@Ry a0EHLmdR Haveai esiiable support
supported by the holder. For  one or nore enbodi nents,

t r nore hol der . PRRSAH BYdbntainer in
structurg ﬁ&hﬁ%‘lﬂﬂ’g‘\w ba %bgﬁﬂ%lg E %ﬁlg g{él'rﬁtsag{) %I{Hg IBﬁ’ow on gg or more

.such holders to be positioned.ta.at |east L all
any suitghlemanger HER SR REPHEHeEH PO E G OYREE o e s

enbodi nent may then be directed to flow over .a g/or .
suitabletrharmey hTheeantdingr fougnsormkadimentapay defing i3 ary mﬁg rMYner one or

hol ders to hel p increase contact tine of introduced .
more cd¥tfes Wif bifly SEtable shhpdmideizeiapay suitdble gnesargrere awdls of the container

hol der for one enbodi nent nmay be positioned or

oriented relative to a subjacent holder to help avoid

al i gni ng one or nore passag®ays of the superjacent

hol der with one or nore passageways of the subjacent

hol der. . A superjacent hol der for one enbodi ment may

have one or nore passageways at different |ocations to

hel p avoid aligning one or nore

gtainer in any



passageways of the superjacent holder with one or nore
passageways of the subjacent hol der regardl ess of how
weap/1mbiders are positioned or oriented rel at PUBUSI05/019138
one anot her. By avoiding alignnment of passageways, the
bottom of the superjacent holder may hel p direct gas
flow exiting one or nore passageways through the
and/or in a2y RLASRAbnd &Y sl6Fe 1R t6 helpelpport Giie oMmdre heater caraidges, dbr
supported by the subjacent holder prior to entering
example one or nore passageways through the superjacent
"holder. Directing gas flowto circulate or whirl over
terial suypported.b (g0 :
g SsErar e A g TRl Sudr R afions GuilE off aor A the qontainer
rial ing v riz .t her ef or.e hel r .
ey optogg BT b RE RS TR PO TR AREHRE o B i
Superj acent and subjacent hol ders for. one enbodi ment
the containary Astytsuitakik lope gemordempereBie prassdeyicss,may he supported at any
structure to help position or orient themrelative to
suitable ofér raoetibeations atoahed cay anddorahithgéamtpingrdn eny suitable manner. As
passageways of the superjacent holder with one or nore
examples JARaH0 atdfe dehéing ubjiesandy inoluderwithist lilitation,at thermavouple,
t he exanpl e enbodi nent of Figure 4, a notch 314 may be
a thermistBf 'ahd ef QﬁtaB%exggerﬁiug@%lsihg $dittibR of B6AEY Ardhged for

cdrrespondl ng protuberance extendi ng down from the
. _bott om of superjace rient the
comacun%E‘B’e‘?‘ﬁ‘tﬁ@gﬁﬁ“ﬂ@ﬁa@bn ué:p{éff' F\%gaqg E)n ﬁglcggﬂﬁ Hﬂﬁo For one or
nor e enbodi nents wher ne or noye ss.ageway.
Th] Q9B SOTBEH AT CRIPBMIMEntS a3y b el g ABY gpitaple manner to
subj acent hol der, such passageway sidemall(%é fﬂg@ﬁne
help bettee distriiutehtat talyelp vaporizaynaterial ibihe cRBiaist ardjoriglhg Hofe
an exit region of any suitable size between such )
minimizeﬁWchbﬂdﬂWibﬁ@r @itispolseinltint ¢antainér vehege peporized nraterial
older to allow gas flowto exit one or nore

and/or gaE ?%ﬁﬁﬁg% coithQ e hitdagcsiubis M Wapbakeiehatetial ay tendense. For
elp circulate or whirl gas flow over nateri al

one or m?s{g l%glg)rroh LY whie sgly&)&gfeﬁﬁ‘{)ig &Qﬂ}[(grqed, RdSHRE ThAGRMng, and/or

or one or nore e nts may have one or

... hore sidewal ls qf any suyijable size and . .
avoiding 6RQIEHRCHIRNNA OF Felfhspals My telsrredyee; flintirsy éﬁ&gf%n%‘? fgrming
| east a portion of the perineter of a passagewa
deposits hplegnuidat least parsiatie glag of Qystrugh anywitablg 8E‘F REAPTHRPSHEMGYS
direct gas flowto circulate or whirl over materia
through whiplpgas Baiw lis/todbeslitseedent hol der pri-or to entering one
or nore passageways through the superjacent holder.
TR 6ntEineEMdRbhé 69 mbe enthvdirerhoniagbe formeed usegof haahyonductive
suitable depth to help define an entrance region of

material We%%#é&e? IaLsﬁiﬁit@ Redp® ?8\@&& ot yedte ShmisdiddntsSwhéddne boimore holders
exanpl e, t

e top surface of material supported by the
. subj acent hol der_ .t o al l.ow : e :
ina contffFh S tned e oA GngRetp Rl Hnd BrcpUr QBicRiged, andlor
sidewal I (s). for opne enbodi nent b oupl. ed
coupled fghB ESPESFHg (BT AR PATBE RS DI L Erpr(Ejps to heat
for anot her enbodiment may be integrally forned wth
such holdérés) and thereforacheinsiingressghested purface aESednHicccontalRd 1P better
of Figures 3 and 5, holder 320 nay define a generally
distribut€ héat td eaposipe niatgyial hr the gbntsinpp duchotdex(gkfoz 2n¢ onmare
tube 327 may be inserted in that opening to define a
generally cylindrical sidewall to extend down fromthe
bott om of hol der 320 alonq4?he perineter of that
opening to help define a generally cylindrica
passageway t hrough -hol der 320. Tube 327 may have any
sui tabl e size and shape and may define a passageway of
any suitable size and shape. Tube 327 may be forned
fromany suitable material, such as stainless stee
for exanple, and may be inserted in an opening in
support surface 321 using any suitable



techni que. Tube 327 for one enbodi nent nay be press
fit into an opening in support surface 321. Tube 327
wo onsamather enbodi nent may have an out er thr eBdBUS2005/019138

surface and may be screwedinto an opening in support
surface 321. A threaded tube 327 for one enbodi nent

may allow for adjustability to help optim ze gas flow

embodimé§may be ABHAG pbdifiBhedf ariifér coupled faitRIcoffainee imhermal contact with

vaporized. One or nore other passageways, such as that

i18e4 f biibbdifdedts may b
L s

exanpl e _enbodi nent of Fi ’ 7
heated oG8 OB LRSI aROoErT TE S0 hetes HAE s TRHF Rave
hol der 320 to define both a geperally cylindri
one or magy WellRISHEH & @R QT TRPTE BafSh TN Y RROYAAls S0 Samplcs 248 gypgorts
the perimeter of that opening and a generally .
formed ugiyg & heaticorducsive enarial SO e AL FuDPRIHE) Wa Blsp heli g increase
hol der 320 al ong the perineter of that opening. Tube
heated sufac drea incthe centbineli. rfBiret contayneb end/preene drimoredokdeys for one or more
suitabl e position in the opening. Tube 327 for another
embodimBAtD akly R Thrridw TR U irkfeaset @Emid heas arhalp nfabrtsinahehented
be sciewed into the opening to any suitable position

[0 i.ng. One or nore other tubes, such as tube
tmnpmauggg{ﬁgf8§§gﬁgle, may al so define both a generally

cylindrical sidewall to exten . :
Férpre 2ot SERRPTID Y Fl Dapt R O TABHE pEHIARESon, te
down fromthe bottom of hol der 320. _ For oge or nqé% lid
vapor presyiso 6f the 5o matana! #fesiysn (BIPSTAHE SYe RALHALPIgERHES pisthe solt
extend up froma support surface of a subjacent hol der
material &ty veper/solid iietfageaskerg Swayndied efimolesules isihg vapRiFondeiHng on
the bottom of a superjacent holder, the top of one or
the surfadBufehPasRlanseayl is tideamelas thextuertdi nfmofeciilesm thesolid sublimed
support surface of the subjacent holder for one

from the STRREA IoTRIY o8 Yn &l 0981SS gilétPdimb Peribdt T e@iilibAemas disrupted by
nore passageway sidewal |s extending down fromthe

bot t om.of : 1 ' | i , :
emovat BB ARV TS URSAR ASUREA0 DD AR 188 vt
. subjacent holder. to. cirgqulate or.whirl over, natenha
into the ARy Bacye pRRnetp ALt Recuiar AETRtfos O Ehafirtapfum

one or nore passageways through the superjacent
providedrsuffiréent heas is suppbied b the sprfacerod %@@&#ﬂl%at@ﬁ%éw%ﬂ?m%@ for the

Figure 5, the tops of tubes 317 and 318 for hol der 310
latent hearayf sbislirhatipime incrdasing thieated surfasaerasfin theeongirer apay IEhgincease the

hol der 320 to help direct gas flowto circulate or .
rate of vAdizhticWVel soll@infitdridl. Boxferdr egbrdymbodicdents3dikre faguoifder solid

for one enbodi nrent may have one or nore passageways

material rglgdg%)g%s?eétiﬁt‘!rgjféﬁﬂﬁ%BniaEtSoftiﬂh?od&ed‘ Fisnwﬁlil Ewhivapatizdd Miverial flows

one or nore vents defined between the

. . cover and a passa ' [ i

seainst 36 su BNy PePGERANT a5 HEL Sukh REfaia feelen3Gfac b pay aso
positioned ar oriented. relative ta_.,a superjacent.

help bettgetedise, RNRIIFS ADYSEA YA FRRHERTAER Of JROAPRTFSHIETHE And/pr the
al i gnnent of passageways. The hol der may have any

resultingsgast abl e structure for a passageway cover. Such
structure for one enbodi nent nay be integral with
and/ or coupled to a passageway sidewall in any
sui tabl e manner. A holder for one or nore enbodi nents
may have any suitabl e nunber of one or nore walls of
any suitable size and shapélin any suitable | ocation
to extend up froma support surface of the hol der and
may have one or nore passageways of any suitable size
and shape defined within one or nore such wall(s) for
gas flow through the holder. Such wall(s) for one




enbodi rent nmay be defined as having one or nore

passageways to hel p ease placenent or formation of
woraiosnisgho over, on, and/or in the hol der rel atP@BUS®NS/019138

for exanple, a holder having passageway sidewal|ls

spread throughout a support surface. Such wall(s) for

one enbodi nent may be defined to hel p contain any

Ay dudthble aamnuNGf matiﬁgp@wéﬁhaﬁwmatt@ﬂdFWapmzehﬁhteﬁm- in the

Such wal |l (s) for one enbodi nent may hel p direct gas

containek.| DM dfloitlof Eb@%lefo? :’vla}zﬁﬂ')z%{iorpéfﬁﬁat@ﬁﬁ B'éﬁ’é co?x%ﬂﬁél; &%gdéf)\énd on, for

1
t he hol der. uch wa s) for one enbodl nent ma

examplel ﬁ{e%ﬁgn%ﬁ?w tl’?er%at%thté? RbSa z%ﬁ,' @ ¢ egrrli!ggly %g &%%P lcl:rtgaodﬁgled into

heat an herefore p vapori ze
t.ne hol,der. ~Such Il (s) for.one enbodi nent y be i
the contffch MRl PR s b i il FpRB P e PHeGR, 8o with
) %3“0h m@&kgs) for another enbodi nent may be integrally
vaporizeC SaterplnFPhORG R MeHeEEbodimgntse hedtedowes M by rpadgﬁméable in

heat transfer to such wall(s).A holder for one

such an gmewdithas the amgunt of beasing powenahserbed bly shofesulting gas sabkhtively
si ze and shape to extend up froma support surface of

small fractien bbthd availabldledating potver, helpinghe nsdinitp@rthe Bedté@thpRRfure in the
may have one or nore passageways of any suitable size

containe®NThS ARGt A€ b AIRGle Ut Sp A& 18F oﬁ%r%?‘('ég)ﬂlb%ldl&ﬁnge ma§be in the

gas flow through the holder. Such wal for o

' t . ' [ S U |l ocation to
range Ofﬁngp par ?’i P %“?E‘S%ﬂ%ﬁ?‘? t§ Sgﬂéééﬁ%@? g l()g(r)])\;v agg'i tabl e
Inunber of t 1 %gre reqgi nsdover which materjal to .
SESUE TP et e, cxas BBtodiced 1A thy Forteingk way b Prhgated in any
) exanpl e enbaodi nent of Figure 6, a holder 610 may _
suitable gapngrdo anystsblertemperpage toghelp maintain the heatsddemperatuga in the
_along the perinmeter of support surface 611 and a
containes | ligradinded @as malybegretveted dlependiny o foraaxampny how thdcantgher is
whi ch a tube for gas introduction nmay extend. Hol der

heated, thd Rnghuf ey assdetit @gaine(s) forgiag eu@dbictfoh? and@Beths idV@kd of
615 generally correspond to hol der 310, support

introduc&/Eds2 Py3ikable hdANRl dquibhfent ARG b%iugﬁg@ W&Pe% irbtror%xi:/ed gas

respecti'vely, of Figures 3, 4; an
' f | h |ls 617 18
anor U BBl 8o S B Bk Bl A, amy
suitable e GppPER! AL Doy (A BTheRERTE o ore SoEAely ApoR R der ges

. may. be placed or fornmed. One or nore passageways mnay

introductien ig¢g theeaniginehi n one or nore such wal | (s) rather
than, for exanple, spread throughout support surface 6

Fof onoorrede exdtmdimens eheretsolid nfatetiahisito be @hpdtided ga3lmdyoptionally

be vaporized over, on, and/or in holder 610. A

be directed REflova eigBh gl ydeiitabie \ohB 8r A DlierS R Kel¥BleventiYyisBfd Rli€erial in
or nore passageways for one enbodi nent ray be

th RS froh Y2 ivEel f ey | t | 44"

e gas 30 ﬁel : g%rdgci:ltv&reh ?R)?‘lfgle cSh@frey gS%cgletﬂge?&E%n%g%% sugﬁ)or%‘a in and/or

gas flow exitin

ways . ough the subjace ol der to flow, oyer
by the ccBIRART N SiteBleOteEs) g A0l G BBle sPSrGR dior ope GibpiFent, one
nteri one or_ nore passageways through the )
or more {{js,ay BE SRYUARALALOr BEASAR SAE oA HeISRIeEAGregiongof the container
wal | s having one or nore passageways for the subjacent
to help filter the asreepulbog dfonnegntant of mitiodudedi ggh withovapetipeddeiterid maior to
exit region of any suitable sizebetween such wall (s)
and the bottom of the superjacent holder to all ow gas
flowto exit one or nore ﬁgésagemays t hrough t he
subj acent hol der and/or to help circulate or whirl gas
fl ow over material supported by the subjacent hol der.
As illustrated in the exanpl e enbodi nent of Figure 6,
a superjacent hol der 620 nay define a support surface
621 and have a sidewal |l 622 along the perineter of
support surface 621,




a sidewal | 625 along the perineter of an opening

t hrough which a tube for gas introduction may extend,
waonasaighural ity of walls, such as walls 627 apdr/62805/019138

for exanple, that extend between sidewall 622 and

sidewal | 625 to partition support surface 621 into

mul tiple regions over which material to be vaporized

being deli¥Ed FRONPHRCBHtaRter | Sﬁé_H?ﬁ*it(s?‘ifr‘laijI Ok 0620y suitapRGide Midrshageeand may
621, sidewall 622, sidewall 625, and walls 627 and 628

v o B RO BB T it

618, respectively.. .Superjacen 0 .
formed ugig A BP R CetRLSHS SRS LRSS e MEU Tindi R abflopffiiely J micron
subj acent holder 610 to help direct gas .fl.ow exiting

to approxgpaelyr1 ORpnisrans sion gEATpRle, B Eh’ésﬁd&ﬁ’rt?ﬂ%r?%dfm 8, for
exanple, to flow over material supported over the fwo
As iljwstrated énithe gxemplsginhodiment a€ Eigura s 2 gepgraily cirgplag fit 370 may
entering one or nore passageways defined within walls
be positidhdd oaerctop BBldef 360 xtiypfiker sofid mapearial fromrgas Homddireog2ioven
notch 614 may optionally be defined at the top of

material SiipP6M& By Bdidert 3501 HoR 1Y/ @eliveBOthfghaNtbuIpt pefriadirroagh éid 306.
extendi ng down fromthe bottom of superjacent hol der

7o SSRGS OIS st i
oo S BRSSO 350 S AR BP0

i any su{Hlc QPP R8T AU AR WA 048 BEulEg @ oomtainar 300 o help
passageways of any suitable size and shape defined

seal frit 3W0toverhalder 360. e @xsmple enebioinesnt pHFigyees3 farone eAbgdigient may
the holder.As illustrated in the exanple enbodi nent of

comprisdih@ddi€iox to ar dledeif flfl70namftit positiomedan sheppassagesuoiitietefor gas
711 and have a sidewall 712 along the perineter of

delivery FroRntaifdt 30 G8d/b1 dnd6tdnéreSitiPMBitiondd fn GHle®rndrb passageways

perineter of an opening through which a tube for gas

through%r%&%r?%%%é%ﬁﬂd%%&ﬁﬁﬁ‘gBO,?g\%\)g 0, @sesupport surface

wa and”si general ly

correspond t ol der 310, support..surface.311 :

For ems/ef morﬁle%ogﬁae@?’&aﬁaf WO&‘%%S f‘fﬁlé%?{@ dingy fqrgas delivery from the

Figures 3, 4, and 5. Holder 710 may have a wall 717
containepfoqgcasing eawipment, fr expmplegmay be hyated mﬂlyﬁ&%ﬁ\?@n&ﬁé" any

or nore passageways defined within wall 717 rather )
suitable tefrgeratirerto halpmpduee, minimiz, i/ araybiditondensplaen okthe resaliing gas in

11 to hel p ease placenent or formation of naterial

such lin@¥)EeOne®} mc¥d gaddelivermedeor ontembddinér eiiayfterheated, for example, to
enbodi nent may have one or nore walls of any suitable

a temper?hnég ﬂ%ﬁ%ﬂﬁﬂ?&f 5-t1®n<§§1£e%9 @eléﬁlsfhﬁ)ﬁ&‘ BarS tHAPSS the SHhithide Ahy suitable

er at” or a generally central region of

. _the support_ sur e.and may h : : '

heating S GuRgR Rty pegired iy el e gRE oL b SR el BnEs for ap dctivery from

wi thin one or nore such wall(s) for gas flow through
the cont@lfe. hol der. As illustrated in the exanpl e enbodi ment

of Figure 7, a holder 720 may define a suppori surface .

Ft2 bnantimioss/embodiingeigayhere7ges igingraduacHat persasaifiast egg of an interior

support surface 721 and a sidewall 725 along the _
region of @ conveiner aref difgetedne Mlomgtotviardaiseondherchofthe irtteridraegigagmaterial

i ntroduction may extend. Hol der 720, support surface

721, sidewall 722, and sidewall 725 generally

correspond to holder 310, $dpport surface 3 11,

sidewal | 312, and sidewall 315, respectively, of

Figures 3, 4, and 5. Holder 720 may have a wall 727

along the outer side of sidewall 725 and may have one

or nore passageways defined within wall 727 rather

than, for exanple, spread throughout support surface

721 to hel p ease placenent or formation of materi al

over, on, and/or in holder 720.



A hol der having one or nore walls having one or nore
passageways al ong or near at |least a portion of the
weaosnetier of a support surface for one enbodi PENUS28Y019138

be positioned subjacent a hol der having one or nore

wal I s having one or nore passageways at or near a

general ly centralregion of a support surface to help

supporteddtbi/ﬁ&ltthg #igst Eh@WMa§ e réhigvedrtsy iatrodives gpostsafgsennate relative to

through the subjacent holder to flow over materi al

material sgiﬁ;goq%rﬁttg\gaxkaythé B&ond Bh P CESonB Ok Hidfre Bnbedimletseitieps & B@rier gas is

nore passageways through the superjacent

: hol der. The ho f [ :

inteoducefl P FeRBERY B CoricE e R nete B aly SR Brurated wih

hol der. wi th reduced or. m,ni m zed concern for I g

vaporizedmpigh Ao & FRLE8 SerRzed Mol St Bt resrd e Fofdhe or
nore wal | s having one or nore pass_agevvaé/s foh t he. 1

more emtmdisnenewhetec ghsns inirpdused dnto Ahg cantaipertp &ach Withvapeyised myterial,
define an exit region of any suitable size between

introduced gahmag irédcs yithrvaporiwed materiahpopr totreaching:yapatiaed matsrigkt or near
to allow gas flow to exit one or nore passageways

the secontlBh@UBSr éritorshidie 2EdBHinkmts] eforamdfenial thay be kyppoirted tdwaard the first
or whirl gas flow over material supported by the

end and 12%%%8&8%&@#9%?80% folwakBthe 84c@dld leRd tdelp ¥epeate for such

odr ment ure 7, holder 710 for one enbodi nent
: be positi-oned subi.acent QflehtsdiKe@E b pluralit

dlspropoggﬁatr: ﬁ{&f"é@! iof V?Pgoqj()zﬁgmg ?e%%g r%&ggg S’ gé‘ﬁg?‘i‘g‘éef I ned pray
within wall 717 to flow.over materi.al su r

of holders agsRspd I talp AERPO HAICTRIBAR (SATFERPR T BUE B ey Of more of
passageways w thin wall 727 of superjacent hol der 720(.1 h

such holderélayl eptiorally hg sized and/ongnagedi help FIPPPR YR Matialipvard the
passageways at or near a generally central region of a

first end SAPRSY inateriaf woard the sevad end tahelp nompensatsdopenshdisprenpgrtionate
subj acent a hol der having one or nore walls having one

removal 8f vaPRtiSePARRAIE VIR Dnd bP Abréémb&iineats Whessduch hpliets Iaive one or
of the perineter of a support surface to help direct

idS% bl fabwean@hot dH@ifferent

more sidgfs, 3l B B o RO EhBa S RIS sk oLy

) t he subj acent holder prior to entering one or nore

height. passageways through the superjacent hol der. The hol der
for one enbodi nent may be positi.oned or .oriente sy
Fog pag pwoxeoembﬂsh@%érajn&évélﬁﬁ%?%wawe i3y epgd E:Odﬁl%? identify when
m nim zed concern for avoiding alignnment of L. )

the contginers agesitgble ofieor moee kotteordi aqté(%lr,a betiemanrfags ef asinfegior region of
havi ng one or nore passageways for the subjacent

the conti18¢r0RE eMipdy diGreaif endpty of tiatarial & Heevapbtizedo Hoelope defriore an
exit region of any suitable size between such wall (s)

embodix?%}g%tspgl %ﬁfiérﬁgﬁt%aﬁﬁ@iﬁe@ & heds RiehtiROWRET a béttomh hoMegagl/or a top

one Or nore passageways through the

holder il? ?Ig{ﬁ?%%gﬁeﬁg% ABthe ABRtaer 4R eﬂﬁ%@oﬁéa? Hllrlghﬁ‘ofq{:natm&rtb b8 @8porized.

erial” supporte e subj’acent hol der.
A superjacent hol der having ong or 4 '
For onc gh @100k BT AMSHS B ABY BB mBNEe BaR  ry Wth A%ottom
ogéipna]ly have one or nore walls of any suitable.size .
surface afah intezior Tagioread the gontainer Fdsmarter holder 19 Hhe miGriRL rRgipy afe empty
to extend one or nore passageways through the
or near &Hp§Taf aterial hobeleaporidedth wal | (s) for one enbodi nent
may help direct gas flowto circulate or whirl over
mat eri al supported by a subjacent holder prior to
entering one or nore passageways through the
superjacent holder. Such wall (s) for one enbodi nent
may be of any suitable depth to help define an
entrance regi on of any suitable size between such
wal | (s) and, for exanple, the top surface of materi al
supported by the subjacent holder to allow gas flow to
enter one or nore passageways through the superjacent
hol der. Such wall (s) for one enbodi nent may be coupl ed

N a

e



integrally fornmed with the holder. Hol der 620 of the
exanpl e enbodi nent of Figure 6, for exanple, may have
woomwsersinore wal |ls that extend down fromthe bett/o$2005/019138
hol der 620 opposite one or nore of the walls
partitioning support surface 621, such as walls 627
and/ or 628 for exanple, to extend one or nore
F? 386 38108y EmboiiReat, 419!sdRiblé Rel sdabstenaytkOused té help identify
exanpl e enbodi nent of Figure 7, for exanple, may have

when a hcﬂ{i)'ﬁ e? @ggﬁx AefabSof BAhterd 8 Whpty Scahempytdfanaterial to be

k
opposite wall 727 to extend one or nore

VaporiZE(ﬁg\Sﬂ%ﬁ Y %%Hr#g ';ig&‘ tohﬂ;rgﬁ %ucilzigentﬁ‘ic%ﬂ&? i ﬂﬁﬁsmtalh@ hfi@ber. An

wa avi ng one or nore

i passageways for _one enpodi nent opt.i onal. .

optical orgplTafGH Jeve] 3oselh foF CERmBRy may,PE asiad dirses fsﬁghé‘i%’g”%y g Pelfective
extend down fromthe bottom of the haql der gl ong, at .

support surgagstover yhichmenteril tq bevanorizegbissupRrted aﬁgé% 388 e reflection of
openi ng. A hol der for one enbodi nent may have .

such radigtisiswitprvvayterisliras bgén netvioyhd fram thayeflactive suppetighrfagee As other
hol der by defining in any suitable nanner at |east a

examplesFﬁ?ﬁ hitABorE 1cveSdeRRRY 4 cpatitiae tevelensaandier 4 mbker saitch may be
east partially perneable material, such as a porous

used to hghgﬂ&%&?ﬂ gllh(éjﬁe g Rb1def ootk iR of ﬁl‘i‘ﬁi:térll/orfr@gioﬁ 12t or near

r may then support material belng
' . 1 i 1. . O
T T e

then t hrqugh. and/ or. over terial bein apori zed,

example, gShbe.u g (AL AIEiA8 1BRABERPRASH OV el “CLR e Ygh§iized and to
suitable liquid material. Such a_hol der for .one

detect sueintadihtion e hélayn%tppthetcoawt@mlt abyapogaed ‘&aﬁ?ﬂﬁlgmi syeh space.
any suitable form Such a hol der for one enbodi nent
FoRynesa @t terroinsants, el entamer dayetaze pag¢ o morerright glassesfthrough
a powder and/or agglonerated particles to help create

which or® dr mitrélbg&chl BEWer iNfrated! seidob sineyl dirct iritdiatéonaintd the container and/or
enbodi nrent of Figure 8, a holder 810 nay define a

detect ra%igﬁ@? grfnln;tﬂé g@ﬁngiggﬁ]té h%@tqg?{?lgly{ with ballder 8t a b8ASth surface of an

and have a si dewal 812

I
.. . along the perineter of s rt [ nd:
interior EGR RATP PE NSty RLmBERRr o8 g dhE SRRy for one o
whi ch a tube for gas introdyction xtend. Hol der, ..
more emBo@imestigpY have e 26 083 ENg pRscP eI love A oRgrelar @ flentiy
815 generally correspond to hol der 310, support
visually siher abeldgd dr, a bottbemeurfacg 0f an intetiagiregior is empty or near empty of
respectively, of Figures 3, 4, and 5. For one or nore
material @VbOvpBeiaEd Where a hol der has any suitable at |east
partially perneable naterial, such as a porous
'l?ﬁ%'oﬂi!al $ forione lor Rfor@8bSdiineA nfa iDhilYy botondigarad with one or
e ho

er for one or nore enbodi nents nay help

more byﬁ%ﬁ%?sfsp%%ﬁtngﬁr Bhe BPmBFaD%/dﬁﬁﬁ{niaIZ@cglgH%ﬁ{?%fS%%r B{]ﬁettﬁgo léeelp purge

y perneable nateri mat er i al

.vaporj zed in any .suitable manner and/or by s '
any soli SRS HRRPHPRIL ST SRE: OI° Sapee SRR bl one or

surfaces over at |east a portion of the at. |east. .
more coplainer eutlsfs, gad/epant e matcdpierpr regipas gf thecqutaings, 3? ilysrated in the

permeabl e material for one enbodi nent may have pores
exampleddmbodiraegef Figure 31 obyrass passageaiefinedby abig 325 conpled babyeen

as a bottomend for exanple, of the holder and pores

of a smaller size toward, at, or near an opposite

second end, such as a top erd f or exanpl e, of the

hol der to help prevent material in the at | east

partially perneable material fromexiting the hol der

prior to being vaporized as gas flows through the

hol der. For one or nore enbodi nents, gas may be

directed to fl ow over and/or through materi al




supported by an end surface of an interior region of a
contai ner and/or by one or nore holders in the

WO ndosnisang r egi on usi ng any suitable baffle or PET/i8®65019138
structure. Such structure may be integral with and/or
separate fromone or nore of such holder(s) and/or the
container. Such structure for one enbodi nent may be

valves 381 Rh&@ 38 2aYibehsed '@ 1lp Hreey des 38 12anAF8d inldt @olislidg 391, and/or
di rect gas flow over and/or through material supported

outlet cox%gin% hg, hal \Qﬁvﬁ %%L{g%a%t{dﬁﬁflﬁ FBJ? g%&?%&g%ﬁﬂg 395 rt'@ﬂ%lp F&Bhlate fluid

ntegral or CO SUperj acen

hqgl der to hel p digect, ga | ow.0V and/ or. t ugh
Rlow throfgh 85 bybas dFisBet oS iy Tl s URY 557 Y optiatalbdiiies o nep
DELI VER RESULTI NG GAS The contajner .in which one or . .
define an@esilélo%ug@?gu% dhe InteFioraeaien s canizing 304 5? EFli’é’d“%erth interior
_ defi ned, positioned, and/or coupled may be coupled to
region. recei ve any suitable gas fromany suitable gas source
in any suitable manner, may be heated in any suitable
Atthoughrdessritied imngnreafioratyith réveatinga gasofor porgadt with veplopzed
vaporize material in the container, and may be coupl ed

material, V8pd¥Rkt VR fod dfic bEMGtd dlfRehatif e BnbodihRats By hdtaetedecinyaghs but
gas wth vaporized material to any suitable process

. i . it . .
rather magq)iléll.ﬁﬁﬁgﬁ a Y%tg)rr dfié‘?wghlg ag%' Ql#oﬁd%e lgﬁjgggﬂhﬁy BROASIrized P4 EShtainer

I ments, a system

. 90Q . conprising a i zer 910, .proces i n .
and deliveitd 1§ BREssglibufend S8 R Bappite i B8 ¥eie GRHE BT B s with
920, .and _gas source 93Q generally correspond to .
any gas. \YARSHiFSF L farnne sy rasg gg wﬁiem%ﬁtmm) MY qURRASt WaiGFiRldo be
130, respectively, of Figure 1. Vaporizer 910 nma
vaporizedtortplp Bereasniexpiosst suefioe aned ofi materiabodei yaperizedioheippromote
hel p vaporize material in container 300. Container 300
vaporizati@yofigaterdalpl ed to gas source 930 to receive any
suitabl e gas and may be coupled to process equi pnent

IO f§18g I8k Q¥RKipHSS, dn8DH ord\embsdimeRR T @fel prédent i€ ention have
received gas with vaporized material to process

been descg'?%égpm{llf ﬁg\geve}mﬁe %&?lﬁ?&ﬂo‘ﬁﬁ n%?ﬁ&qiog%)éﬁ% (fhg\ll}ﬁersal?aey be

dinments nmay receive gas at any suita

in one or, nore interiqr regions throu one or, .nor
made theel 3o dgpartine fram fherropdst sirCon CaeR PP Bresen, jdyention as
through any suitable one or nore |ids covering one or
defined inhecappprdedisdpimes Thespestiiratiomand drawings arg, aeeRsainglyy to be regarded
sui table one or nore walls, such as a sidewall and/or
in an illustrddive rathenthan a testrictivasgise, of the contai ner. The
contai ner for one or nore enbodi nents nay deliver gas
resulting fromcontact of the received gas with
vaporized material at any suitable flow rate through
one or nore passages or outlets defined in any
sui t abl e manner through any suitable one or nore lids
covering one or nore openings of the container and/or
t hrough any suitable one or nore walls, such as a
sidewal | and/or a bottomwall for exanple, of the
container. Alid for one enbodi mrent nay optionally
have one or nore inlets to receive gas and one or nore
outlets to deliver gas. For one enbodi nent, one or
nore val ves nay optionally be used to help regul ate
the introduction of gas into the contai ner. For one
enbodi nent, one or nore valves may optionally be used
to help regulate the delivery of gas fromthe
contai ner. The container féF one or nore enbodi nents
may have any suitable one or nore lids that nmay be of
any suitable size and shape, that may be formed using
any suitable material, and that may be nounted to
cover one or nore openings of the container in any
sui tabl e manner. For one



enbodi nent, the container may have a collar around at
| east a portion of an opening to help nount a Hd over
wo besopan ng. A Hd for one enbodi nent may t henp®BUS2005/019138

secured to the collar using any suitable one or nore
mechani cal fasteners. The container for one enbodi nent
may optionally be grooved around at |east a portion of
an opening to hel p posTHE@L sIMgsket bet weent he
container and a lid nounted over the opening. Alid

1. Amg@pgaﬁwqhnﬁpgﬁgenbodinents may hel p secure one or
nore holders in an interior region by pressing agai nst
2SHARinRPlggr (s) in the interior region when the lid is
secured to the container. For one or nore enbodi nents,

dditiopal structure,. sych as .a spacer.for exanple,
st 6 P shpge il Eint e vy Bor RS & s mhaad surface area
such holder%s). As illustrated in the exanple )
to help pramote coRiAst of @ 2es Witheaporized material, the giougtusg th Aolp support material
col lar around the opening at the top of container 300,
for vaporigation in the s3me fomy apeherothie materid isgplacedta éhecstiukture. and
secured to the collar using screws, such as screw 307
for exanple. A groove may optionally be defined around
the opening at the top of the collar to help position

2. TAO apparitigofABinh &I WESBn SUtRICARE is30% ' ia] wi
Or%g 30(2)3 may be for rr#ed frgm ahsy sﬁﬁ’{%gf’%’g%?%ra?%ﬁ‘mm

: L it abl .
increasecE PR surfall oA TR0 oAb IO ke BpS e gl coula
steel for exanple..Lid 306 may define through a
have at r‘@*&ﬁ%ﬁ*ﬁf?%’é@ﬁ%ﬁ?‘ they §f 1id 306 an opening through
whi ch a passage or inlet defined at |east in part by
tube 305 may extend into the interior region of
container 300. As |id 306 is secured to the collar for
3. ThoAppairates of3dam 1, whe3dif thestrustues defirgaions br Moremya6igl support
hel p seal lid 306 over the collar and may press
surfaces gl ifitoArepitn dfth@Esiaifleril RBAIBOR td KbHIR sEFERDIhIinBPRr
agai nst hol ders 360, -350, 340, 330, 320, and 310. An
region of%hé tdHtaihg@r hol ders 360, 350, 340, 330, 320, and 310,
such as Oring 316 of Figure 5 for exanple, may then
be conpressed to help seal hol ders 360, 350, 340, 330,
320, and 310 agai nst one anot her and/or agai nst tube
05. A val .38 avi.ng an inlet coupling 391 may be
4. Tﬁ% fRpnaEus %fy fﬁﬂﬁb 3HeTein %rfeﬁtw%wfﬁ%eé 1R PRIt Segien phthe
. of gas into container 300. Lid 306 may al so define an
containergyng o mpre RrabAntsh supportsuefages devine adotabunrfage axvefgioatat than a surface
| east in part by a tube may extend into container 300.
area of a Pottarh werf&8 2 fitlas/intarion negiort dfthe cantpinemng 392 may be
coupled to the tube to help regul ate the delivery of
gas fromthe container. The gas inlet(s) for one
enbodi mrent may be coupled to a gas source using any

5. Tgﬁéﬁﬁgt‘% @F@aéiﬂ# },We’?ei?g?é sqnlgll)c/ﬁ%es{s.}fo hé]ﬂﬁs)ﬁp%o':r? rrna%gnfilegl the form of

I ment, ow e Iona e cou
bet.ween .one_or. nor. as inlets and the gas source to
aP°deﬁ£9@§ﬁ%ﬂ??%?ﬁﬁhﬁFﬁacgontro| the flow rate of gas

introduction into the container. As illustrated in
Figure 9 for one or nore enbodi nents, inlet coupling
391 for valve 381 may be coupled to a flow neter 932
6. The/apparpses efalldimel, ywhergie thesstrictubois torbelprsu@Bt cryytathime material.
coupl ed to gas source 930 by a gas delivery Iline.
Cont ai ner 300 nmay receive any suitable gas from gas
source 930 at any suitabl &%l ow rate. Container 300
for one or nore enbodi nents nay receive any suitable
gas at a flowrate in the range of, for exanple,
approxi mately one standard cubic centineter per mnute
(seem) to approxi mately 500 seem Container 300 for
one or nore enbodi nents nmay receive any suitable gas
at a flowrate in the range of, for exanple,
approxi mately one seemto approximately 1000 seem



The gas outlet(s) for one enbodi nent may be coupled to
process equi pnent, for exanple, using any suitable one
wmroosorsaiggas delivery |ines. For one enbodi neneGT/eszoboetoi3s

nmeter may optionally be coupl ed between one or nore
gas outlets and the process equi pnment to hel p nonitor
and/or control the flow rate of gas delivery fromthe
container. As illustrated in Figure 9 for one or nore
enbodi nents, outlet coupling 392 for valve 382 may be

7. Teupparatub Of Slafirh QYvHEIER! thd 2tuddire AcHAS LRLEYE ¥f tnh{dfial support

and flow meter 922 may be coupled to process equipmen
surfaces AP@iffYenf1HER iflfle cY)‘ﬁLaYnér.' ne. CGas delivery lines for gas
introduction 1nto the container and for gas delivery
fromthe contai ner may be formed using any suitable
material. Such gas delivery line(s) for one enbodi nent

y be forped. using apy suitable material, such as

8. 12’?5??&%%‘ 0@8@1 if ?ﬁgnl@}éé‘}ﬁﬂt%icn%mahqhbwrﬁ Banflgwewver and/or
t enper atures and/or pressures. Such gas delivery

through matgaiakheing yanoriaed ipthslp insrrasmgontast fimerof gasiwithgnaterial being

~ material having a relatively |ow coefficient of

vaporizefly i cti on, such as a polynmer for exanple, to help allow
for relatively high flow velocities. The contai ner may
be heated in any suitable manner to any suitable
tenperature to hel p vaporize material in the container

o TR B U, L0 PTG B e

Containe{en‘oodinents may depend, for exanple, on the materia
‘0 be vaporized, on the anount of material to be
vapori zed, on the concentration of the vaporized gas,
and/ or on the operating conditions of the processing
equi pnent, for exanple, to which the resulting gas is
10.  The apparafus pelpion |, Whareindhpgasds acarriengasone or nor e
enbodi nents may be in the range of, for exanple,
approxi mately 40 degrees Cel sius to approxi mtely 300
degrees Cel sius. Any suitable heating equi pnent may be
11.  THepbdr&udef dlaine 2l whdrEin TR s i?*eaEﬁ’véj\ﬁitlY BN 28 thdridi e
container and/or to help Fegulate the t erature 1n
the container. As illustrated in Figure 9, heating
“equi pnent 912 for one or nore enbodi nents may be used
0_heat, contai ner 300. exanpl es, .suitabl e heating
Tba APRARRIHS ohgm Lovhgiein t@?ﬁtﬂ{smm FOHPHIES 0B OF HoFG hejders that define
heat er wound around the container, a block heater
a supportapfapgytodhedhsyppor anaserial gn thesonteineni ner, a strip heater,
a radi ant heater, a heated enclosure, a circulating
fluid heater, a resistant heating system and/or an
i nductive heating system Heating equi pment for one

13.  Thehssidaenss dEh DE wHebiR b h8RcPNastid/oR indr b&@hdves)s Wirbligh which
the container. The container for one enbodi nent "nay

gysnmyﬁ@%&ﬁ%u§EQEQbk§§Ve any suitable support structure to
hel p support any suitabl e heating equi pment around,
on, and/or in the container in any suitable manner.
Such structure may be integral with and/ or coupled to

he container, in any suitapl e manner. The contai ner

14. Tb%?PW%%ﬂm&tW%n aépldsedsfines at leastjampamtion ofeaswpport surface
one or nore cavities of any suitable shape and size in

over at legstypariglly perracablemateriabr e wal | s of the cont ai nerand/ or
in any suitable one or nore lids to hel p support one
or nore heater cartridges, for exanple. The
tenperature at any sui tabl?¥ one or nore | ocations
around, on, and/or in the container may optionally be
nonitored for one or nore enbodi nents to help regul ate
the tenperature in

12.



the container. Any suitable one or nore tenperature

sensi ng devices nmay be supported at any suitable one
wo@eoosnIsa14 ocati ons around, on, and/or in the cealt/Eas1we5/019138

in any suitable manner. As exanples, suitable

tenperature sensing devices may include, w thout

limtation, a thernocouple, a thermstor, and any

ot her suitable tenperature sensing junction or device

arranged for contacting any suitable thermally

15. TiRpalatisredihackh é&nﬁlﬁﬁlo?l%ttﬁ" §sr sourdeSrdi W e cFﬁﬁiner

one or nore enbodi ments nay at ed 1n any suitab
recelves:%g %Etlt?é)e(ﬂ:%%rﬁelﬁgé h gltﬁéec‘?otnga %f'tég h%‘lﬁa\l/%gﬁt)rgz he %lagn({ process

cauipmety B {hiFignf iowlie el SR pf esete %%Qﬁ%?ﬁn.a%%}eg e s

resulting fromcontact of introduced gas with
dEhvereGaporlzed mat eri al nmay condense. For one or nore
enbodi nents where solid material is vaporized,
reduci ng, mnimzing, and/or avoiding cooler |ocations
or cold spots nmay help reduce, mnimze, and/or avoid

16.  Therappagtdefokimd 5 Waereitotib groetssl egaipmepl isito petf¥rie b @Berical vapor
obstruct any suitable one or nore passageways through

depositi¥hlpfobesdddn {tbRvE 1'a§e1tdép9§t19ﬂ ﬁl%@és%da pl-:mﬁa Eﬁ{h‘h@é(f‘@cf)mfx@fayer

one or nore e odlnents may formed using a
depositi OQSU%%' % 1?1(3{5?5 gﬁ%}g%&o\?ﬁéog{tggﬂ c[e'stt gasrrﬂrga}a%&agced

chemica.hg %ont gl ner are for med. usi n .a heat conductlve

IROF CEROSLINR RIPECSEAT 2R &o1 mﬁg BRURRIACESSind/ or coupl ed
in the container in thermal contact with the
contai ner, heating the container helps to heat such
hol der(s) and therefore hel ps increase heated surface

17.  Am epparatud ¢eenprosigi ner to hel p better distribute heat
to vaporize material in the container. Such hol der(s)
d cohtadie; 41d nor eenbodi nents may be defined, positioned
and/ or coupled in the container in thermal contact

SubfirR e s ﬁBSR ot {8 B talgllaFW %%&gﬂged Eg;?otsed surface area

contai ner °f one Oor nore e S may

to help Jré;gxmg Ydhital ?{ of\'/TﬁDéar Q‘ﬁ C@ogae%?tgéylofﬁgggwg%{ q.tmmfrléyer deposition
wal | s, such as one or nore passageway sidewalls for
(ALD) pIocess¢@IPHAN or supports fornmed using a heat
conductive material, such wall(s) and/or support(s)
may also help to increase heat ed surface area in the
contai ner. The container and/or one or nore hol ders
18.  Therapparatusiof biaire 1&/mehelieinhé struohyte ietolRipr@ppsit infatédhl with an
i ncreased thermal mass to hel p maintain tﬁe heat ed

increasell SRRRBEAL MR elafealBRICOW AnARimunt
nere engi’ggl rrentsev\/ngre slo l'id matlerl ae,Eplos%&?%lﬁl ég@g"gélﬁ?’z“é‘t@fnﬁl could

have at 4 WAk OferbEerY RIS Ur e of Lhe solld mater a
at a giv erature Is the partial pressure of the
solid naterlal at its vapor/solid interface where the
nunber of nol ecules in the vapor condensing on the
surface of the solid material is the sane as the
nunber of nolecules in the solid sublimed fromthe
surface of the solid material over a given tine
period. This equilibriumis disrupted by renoval of
nol ecul es in the vapor at the vapor/solid interface
due to contact with gas introduced into the container.
Because sublimation will occur at a hi gher rate to
restore equilibriumprovided sufficient heat is
supplied to the surface of the solid material to
conpensate for the latent heat of sublimation,

i ncreasing heated surface area in the container nmay
hel p increase the rate of vaporization of solid
material. For one or nore enbodi nents where vapor from
solid



mat eri al and/or gas resulting fromcontact of

i ntroduced gas with such vaporized material flows
wagasnst11or near such increased heated surfacePer/es2005/019138

such increased heated surface area may al so help

better reduce, mnimze, and/or avoid condensation of

the vapori zed material and/or the resulting gas. Any

19.  Thelppabites efataint 1 7QwHassi tHGURONRS défRiks e s15@BrelRatBRAIRupport
vaporize material in the container. The anmount of

surfaces DQMEhtetiOF reg ARV ItEAE I in 384iG6A & a bottdrh @ur?%l:'%to% i&hterior
may depend on, for exanple, the chemstry of the
region of TRe &nlt@hel O e vaporized, the chemistry of the gas
introduced into the container, and/or the flow rate of
the gas resulting fromcontact of introduced gas wth
vaporized material. For one or nore enbodi nents,
eati ng power, nay be made available in such an anount
20.  Theappapayes %éﬁ%]m ' twheesin thegtrpeines definssingsdntsyior region of the
. resulting gas is a relatively small fraction of the
containerppg ior sigre matenial supppdwerfaces baying g total susfant ariea gtdater than a surface
heated tenperature in the container. The anount of
area of a bottirh sinffaelod dhid interippyvegion afith©@itaineror e enbodi ment s
may be in the range of, for exanple, approximtely 100
watts to approxi mately 3000 watts. For one or nore
enbodi ments, gas introduced into the container may be

1. TSR Y, e ARl ha e oo
oo S s R AR R P S i

. (Feated, the length of the gas delivery line(s) for gas
vaponzeq. nt r oducti on, and/or the flow rate of introduced gas.
Any suitabl e heating equi pnent may be used to hel p
preheat introduced gas and/or to help regul ate the
tenperature of introduced gas. For one or nore
22. Tiedppdiatmsfelaimny, sethpadth@stAraire Fh&p iMdPERE hedtBY siRface area in
used to hel p heat one or nore gas delivery lines for
the conta@@s | ntroduction into the container. For one or nore
enbodi ments where solid material is to be vapori zed,
gas may optionally be directed to flow through any
suitable one or nore filters to help prevent any solid
material in the gas flow from being delivered fromthe
23, Theppparefiisof i@y % m qombingtionithha gas Roptsetfeam which#he gentainer
. by the container in any suitable nmanner using any
receives gag, heabngcatipmentyip beatiths camtaines b beliprveperizeonatenal, amd the ALD
frits nmay be positioned at or near an end of one or
process equipmentrtd evtiiclr gasergduitivg; Hém tchrtactasfiredeived gas whthl vapbiizddanaterial is
the gas resulting fromcontact of introduced gas wth
deliveredvapori zed material prior tobeing delivered fromthe
container. Such frit(s) may be of any suitable size
and shape and nmay be formed using any suitabl e porous
material of any suitable density. As one exanple, a
24 AIflrit formed using a porous stainless steel having a
‘ p%?l’eaf%t}‘sz%°‘??f"ﬁ“?§’e range of approximately 1 mcron to
appr.oxi mately 100 mi crons, for exanple, may be used
_a?%ﬁﬂ%ﬁémghbodinent. As illustrated in the exanple
enbodi nent of Figure 3, a generally circular frit 370
may be positioned over top holder 360 to help filter
solid material fromgas flow directed over nateri al
supported by holder 360 prior to delivery through the
outl et defined through | i d306. Frit 370 may define
through a generally central region of frit 370 a
general ly circul ar opening through which tube 305 may
extend. Frit 370 for enbodi nent may be pressed over
hol der 360 in any suitable nmanner using any suitable
structure as |id 306 is secured to container 300 to
hel p seal frit 370 over holder 360. The exanple
enbodi nent of Figure 3 for one enbodi nent may



conprise in addition to or in lieu of frit 370 a frit
positioned in the passage or outlet for gas delivery
wo eosnoant ai ner 300 and/ or one or nore frits peSI/USDNEE9138

in one or nore passageways through one or nore of

hol ders 310, 320, 330, 340, 350, and 360. For one or

nore enbodi nents, one or nore gas delivery lines for

sgagudd helprsyppordliguid enateainl & the coht@inef WtB 96 iiMFeased exposed

equi pnent, for exanple, may be heated in any suitable
surface aP@ND BEIp!proMble cortdcBH LodsQRBEVHoREE fiquill fldferlatduce,

m nimze, and/or av0|dgcondensat|on of the resulting

gas in such line(s). One or nore gas delivery lines

for one enbodi mrent nmay be heated, for exanple, to a

r €18 xi.mat. el -10 degrees Cel siys hotter |
25 TR S BRRAR SR s stromg® i Fepisabhidh g ateial with an
. ui pnent .may be used to hel p heat one or nore gas. )
‘ncreas‘?‘g%wg@r%w fof rga fArtivgde adaxinaumexppest LHacL yRe Hiedipeid material

For one or nore enbodi ments where gas is introduced at
could haygy atjsesh in thefcontgines plopent tha gtrugitssr i or regi on of a

container and directed to flow toward a second end of

the interior region, material supported toward the

first end may be renoved by introduced gas at a faster
26.  Thebgpatahadf olgini 4, Whiepdin fle SHUBRRL d&ithel BMEHCIMbREMIRAA Wpport

end. For one or nore enbodi nents where a carrier gas
surf: | iffeti i ' K ey
urfaces ot HleOENERA 4T eiinGaf BBREH 10 b PR sl o e ibior
. ' rior to reaching vaporized nmaterial at or
tegon(ﬁﬁgégﬁvﬂémgecond end. For one or nore enbodi nents where
a gas is introduced into the container to react with
vaporized material, introduced gas may react with
vaporized material prior to reaching vaporized
27.  Theaepnaraiis eficlam 2k arherdie theatruptiredefinesor amineerior regioreof the
enbodi nents, nore material nay be supported toward the .
containerfanes nesnel maretial gHoridhded haviy ak6tabsipfoE hd ghd0é thhn a surface
the second end to hel p conpensate for such
area of a Bbtidih QRTAdel ST MutcrRIBLION O thy BfiRhinged material . For
one or nore enbodi nents where a plurality of holders
are used to hel p support material in an interior
region of a container, two or nore of such hol ders nmay

tionall e sized and/or, spaced to hel p support nore
8. ThEAMe Elinct4 Ramprsias i a help ienbase lon oveaader
t he, second end to hel p conpensate for such
through liguidymatssak bmy@opé%{;&ehggwmamqnmd timgtof gasawvith fignid material
_ one or nore enbodi nents where such hol ders have one or
being vapesized.si dewal | s, for exanple, two or nore of such
hol ders may have sidewal | (s) of a different height.
For one or nore enbodi nents, any suitabl e equi pnent
may be used to help identify when the container, any
29.  TRYAgraPings SHMfa iﬁer{r@tSlﬁgﬁﬁhg Et'ﬁ@ctur@ R ﬁah iferORE thgema? Wi kAEGrea in
of "an interior regioh of the contalher are enpty or
r enpty of material to be vaporized. For one or
ﬂwconmﬁ%?e enbodi ments, such equi pnent may be used to hel p
identify when a bottom hol der and/or a top holder in
an interior region of the container are enpty or near
enpty of material to be vaporized. For one or nore
enbodi ments, such equi pnent may be used to hel p
identify when a bottom surface of an interior region
of the container and/or a top holder in the interior
region are enpty or near éﬁbty of material to be
vapori zed. For one or nore enbodi nents, any suitable
| evel sensor may be used to help identify when a
hol der or a bottom surface of an interior region is
enpty or near enpty of material to be vaporized in any
suitabl e manner and to signal such identification in
any suitable manner. An



optical or infrared | evel sensor, for exanple, may be
used to direct radiation toward a reflective support
weobaaiover which material to be vaporized iBCT/US2005/019138
supported and to detect the reflection of such
radi ati on when nmaterial has been renoved fromthe
reflective support surface. As other exanples, an
30.  THetapparatus of ki l24s@inearbinatios MAACA §ds\sBulce \RIm SARBAKe container
and/ or a rocker switch may be used to help identify
receives\Was e@timOeSImEt th&R e Bneaitic: ?&ﬁer}gfvaﬁtﬁi%erﬁqgﬁdbﬁﬁterial, and
region is enpty or near enpty of terral t e
j I an qptic or . .
process YURRHCATS b g8 oty 1m FAALR ofros BN s’ BB yRperiged iauia
. kadiat]an through space over material being vaporized
]nMBnMé%%QS%Egétect such radi ation to help nonitor the
concentration of vaporized naterial in such space. For
one or nore enbodi nents, the container may have one or
nmore sight glasses through which one or nore optica
31 Aumwnperatysgomprisingensors may direct radiation into the
contai ner and/or detect radiation fromthe container
atconfaglep; andent i fy when a hol der or a bottom surface of
an interior region is enpty or near enpty of material

oh® oPRoYSs1aErE Btht ddfRe £ Qippait REfadedb ,h@lf)esug?oﬂﬁ{a%rial in the container
enbodi mrents may have one or nore sight asses torhefp

; : § ' ' when hol der .
withan 18L1e G 3Rp OSSR B bIEH} bthold et B SRSty S5y materia,
ear._e f material to be vaporized. The contai.ner

i B1er s R it scRvalTsAlghi el Fhappionet a perimeter of an

. onfigured with one or nore bypass passages and/ or one

opening fyro tge Sernort yrare efthe hplder to helrdefingradyassagoway dreughowhich gas

hel p purge any solid deposits and/or contam nants, for
may flove thapitghethe holder.one or nore container inlets, one or

nore container outlets, and/or one or nore interior

regions of the container. As illustrated in the

exanpl e enbodi nent of Figure 3, a bypass passage

32. T%g %bﬁ‘ﬁﬁ‘tu@%f tiahh 99, @lﬁéfiﬁ%&&%r%(}r%@%@ at€to ﬁﬁé 51%})%11 material

may be used to help purge valves 1 and
. i ' 9 and/.or . outlet coupling 392. A .
with an b oo SRHELCl S8 i A X iR s siics e the material
could hay el 3F st sl AP S0HeHEY optional |y be used to

hel p define an additional inlet/outlet for the
interior region of container 300 to help purge the
interior region. Although described in connection with
33.  Theepparatng oficlgims 31 ,ovherein tiscdnevdr tnhore Aplletszdading i &4 inddrior region of
vapori zer 110 for one or nore alternative enbodi ments

the contaifiey oR@br MBEECIUPPoR B fARS hﬁ’\kal)% b tHISYur a8y ark® gfé%?c‘f' tiéhh aXurface area
may be

vapor draw where any suitable nateri al

of a bottRRQFAESSE thd ' | vered to process

° equl pnent 1218%@8?ég§(ﬂ;@n%f1§?6jnvagi§hﬂéut bei ng carried by

' or reacting wth any gas. Vaporizer 110 for one or
nore of such enbodi ment(s) may support material to be

34 Tﬁ%gorized Q helg i ncrease _exposed surface area of
: Rharafps otclpin Jhywhersia @ hoklendefines ap wpewing Howghywhicha tube
of material. In the foregoing description, one or nore
may exteadi helpdafise apassige torintsahuce gapiiatut the nottainer. been
described. It will, however, be evident that various

nodi fi cati ons and changes nmay be nade thereto w t hout
departing fromthe broader5%pirit or scope of the
present invention as defined in the appended cl ai ns.
The specification and drawi ngs are, accordingly, to be
regarded in an illustrative rather than a restrictive
sense. THE CLAI M5



1. An apparatus conprising: a container; and structure
to help support material in the container with an
wo nwsesded exposed surface area to hel p pronotBCTDUSH8E019138
of a gas with vaporized material, the structure to
hel p support material for vaporization in the sane
formas when the naterial is placed at the structure.
2. The apparatus of claim|l wherein the structure is
to hel p support material wth an increased exposed

35, THéfabp&8tuldbeRlalf Bal %%%@%aﬁoﬁ%ih@%%sfsﬁﬁ’ﬁ% mc'%ﬂcﬁgiﬁ% container

area the material cou ave at r In the con
. . 3. 2 a rratus of claiml1,
ecives RSBk Ui oM PRPRS le B, di rocess
. suppar.t. surfaces i.n an integior. region of the o
equipmegt it which 245 nesulfine froBt ComACLORRSERiERH Gist4b Kanoizedmaterial is

. interior region of the container. 4. The apparatus of
delivered| aj m 1, wherein the .structure defines in an interior
region of the container one or nore material support
surfaces having a total surface area greater than a
surface area of a bottom surface of the interior
36.  Aregpparatedf confpeisignt ai ner. 5. The apparatus of claim 1,
wherein the structure is to help support material in
aldofitalRf;An@f a powder and/or aggl onerated particles. 6.
The apparatus of claim1l, wherein the structure is to

' terd al.. 7.. The apparat us of .
oBf P eBRPREYiGrs ol b 4 (R SR G Floc o Bl B container
ith mat eri.al sugport surfachgf at different levels in the i
with an ingrepsed cxposeg surfpce area o heln propote.gontact of 2 gamwith ¥anpgized material,
structure to help direct gas flow over and/or through
Whetedn p apldsehasgpngsarare aalls andhenepor metegassegewaysarithin ore or more
of gas with material being vaporized. 9. The apparat us
walls to allove pas tnflow thoogghi the hojdet r uct ure to hel p i ncrease
heated surface area in the container. 10. The
apparatus of claim1l1, wherein the gas is a carrier
gas. 11. The apparatus of claim1l, wherein the gas is

37. Theappdris %Elgin)( 303G EH HRSE! drFhore holdeld e ?ooﬁéé @ﬁn‘%)?)étor{mterial

claim 1, erein the structure conprises one o

. . LS. that define a rt surface to help support .

with an ifGHeBEl choRh sfadhie kRSB B At xhched Surtece sEfadhimaterial
12, wherein a hol der has gne or nore passageways

could hayeatgesiin fic containes ahsept suchholder@lgh t he hol der. 14. The
apparatus of claim 12, wherein a hol der defines at
| east a portion of a support surface over at | east
partially perneable nmaterial.1l5. The apparatus of

38.  Thkapparatus bficlaimBé,nelidrein thd drie ot ngere heliersC fing aimit&rbr region of
the container receives gas, heating equi pnent to heat

the contdik® 06 Bf ﬁl'oﬂa%u\%\)lg.@rt RelRoeY ﬂ@ﬂﬁ% 3 fotiBubfabShrea 8RR glfaﬁedss%rface area

equi prent to which gas resulting from contact
f a bottd R SEHYERD FIRS; gggp terial is delivered. 16.
orane %ﬁe apparatugm%%Pé |n§Q%?g%ﬂ§®g{n t he process
equi pnent is to performa chem cal vapor deposition
process, an atomi c |layer deposition process, a plasnma

nhanced atonic | ayer
Th Y

39. e apparatus of claim 36, wherein a holder has one or more walls to help partition the

support surface of the holder.



deposition process, a netal organic chem cal vapor

deposition process, a plasm enhanced chem cal vapor
walgpssigiion process, or an ion inplantati on prECEES2005/019138

17. An apparatus conprising: a container; and

structure to help support material in the container

Wi th an increased exposed surface area to help pronote

contact of a gas with vaporized material for delivery

to atom c | ayer deposition (ALD) process equi pnent.

40. W}%-apgﬁﬁmﬁ BP&fafth 48, Whertin® HBlléez .’ha%f]‘&gé & ﬂok%@alﬁ?(&%&é&%&r at least a

el p support material wt n i ncrease

' | at i ' d f
porion GF 4 peRfiftsdcd B Kirede® o oIERAARET. B PSPl S ner

absent the structure.19. The apparatus of claim17,
wherein the structure defines one or nore materi al
support surfaces in an interior region of the
41.  Thsepparas of plaipdp: Vhereing holdwsthapemesenmersavalls at henear a generally
interior region of the container. 20. The apparatus of
central region of th supgvet sirface bfthsholdet.ure defines in an interior
region of the container one or nore material support
surfaces having a total surface area greater than a
surface area of a bottom surface of the interior

42. T‘ihg%ﬁzﬁaﬁg of PRirk 88! @h&%-al%l&eﬁ &Igﬁ%s%g@[eﬂ%gih@pgﬁ bAidR a tube

, conprising structure to W over

/ h i [ [ . hel
T

vaporized. 22. The apparatus of claim 17, conprising
structure to help increase heated surface area in the
contai ner. 23, The apparatus of claim17, in
43.  Thsmppaaius ef claim B6aingambinstion withraogas\spish frohewbishtthé ermtainer
recei ves gas, heating equi pnent to heat the container
receives igas, heatmgvermipmere torhdae theadontaiied td help Abpdriveasatesal, and process
equi pnent to which gas resulting from contact of
equipmehfOAIMER gl sitihg réANRInt£ L6t 1B Gd &s with H§Jokived Rdteridtis
An apparatus conprising: a container; andstructure to
delivered€! P support liquid nmaterial in the container with an
I ncreased exposed surface area to hel p pronote contact
of a gas with vaporized liquid material. 25. The
apparatus of claim24, wherein the structure is to
hel p support liquid naterial with an increased exposed
44. FRPAERUSGOMPTISEIZAL | ve t 0 a maxi mum exposed surface
area the liquid material could have at rest in the
agontaitieneandabsent the structure. 26. The apparatus of
claim 24, wherein the structure defines one or nore

o8 bemodd haldgp ttidt dsfnid AafPpoitBuditel tdhelp sappsre @iadtiaPin thdGontainer
container in addition to a bottom surface of the

with an inBlefded¥xpb&edisAfadyf arﬁe{‘t% H‘eﬂﬁﬁr@h&?@r ?élﬁ%}] 8§ Y gasa\pﬁﬁ‘R' délrﬁieg (r'naterial,

claim 24, wherein the structure n an i

‘%%?f@@é@fdﬁ%@?efﬁ%? 4 SRSt s @fifs gt@sansg ?‘?gﬁa@t’ﬁ?ﬁ“@'ﬁ“ﬁ HORRL Kt teast
i L t t
pmlaﬂy%&%ﬁ%ﬁ%ﬁéﬁ{pﬁ@gm&gg %aya e 0 e interior
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28. The apparatus of claim 24, conprising structure to

hel p direct gas flow over and/or through |liquid
woraiosnisgah bei ng vaporized to hel p i ncrease cone@UUSI0DF®I9138

of gas with liquid material being vaporized. 29. The

apparatus of claim 24, conprising structure to help

i ncrease heated surface area in the container.30. The

45.  Tappppasdtusofdlaigl #4, Wifein the RO nfuaé heledi arditoPhddfSupport material
source fromwhich the container receives gas, heating

with an if6tbdsBAB Y osb® slteRE atddGeANS B @ﬁﬁxihﬁrﬁ'@iﬂ%sg@vﬂvﬁfdcﬁ Grea the material
liquid material, and process equi pnent to I ch gas
[ fr lwed gas with vaporized
could hafdi et Mhe cbRMP BT ol HORERYY %3 0t 2t e
conprising: a container; and one or nore hol ders that
define a support surface to help support material in
he contai per. with an i ncreased exposed surface area
46. Tgxsamaﬁ%? 44 ayhercin thsrong ogmorgheldess slsfipg itean interior region of
material, wherein a holder has one or nore sidewalls
the contagfiep ane et mprseguippert parfaceohaviig atgtal sirfececaremreater taamnisncface area
t hrough the support surface of the holder to help
of a bottahe bunfiwe @f faesintegioneagidnsfabigbondiheh gas may fl ow t hrough
the hol der. 32. The apparatus of claim 31, wherein the
one or nore holders are to help support material wth
an increased exposed surface area relative to a
' : i.al | d hav
47, THRRAREARIARAE HHRE » RoRR bitficl T Shithe e U8R 2 uve
ma extéTgf @ﬁggé@# us of clai.m31l, whereip the one or nore
Y xR %Y 9 hRassIRedR RFRAUES 83s 1lodhe ORI e cont ai ner
one or nore support surfaces having a total surface
area greater than a surface area of a bottom surface
of the interior region of the container. 34. The
43.  Theappasatussofaflaiol 44, im 8dmbinktiorewith a ghosahece flehiwldeh the container
openi ng through which a tube nay extend to hel p define
receives gaspheasiag eqiiipmenit toduCBe gérftaindt 18 Helpevaprit@imariialand phRess
apparatus of claim 31, in conbination with a gas
oaui ¢ , tai . .
e
deliveregT®t €ri al, and process equi pment to which gas resulting
fromcontact of received gas with vaporized nateri al
is delivered. 36. An apparatus conprising: a
contai ner; and one or nore holders that define a
support surface to help support material in the
49. Ad@ﬁg@dmpwmgi an increased exposed surface area to
hel p pronote contact of a gas with vaporized material,
hestiag @icnntaineotodieslp haoriza enateriaiit the wahtaihes Whepdie Iy comiger has
passageways within one or nore walls to allow gas to
structure td 88lp bipporahateAf iR Me@ntainef with iﬁ@d@ﬁieﬁteﬂﬁoééﬁlsﬁffﬁée'ﬁrea to help
Y

36, wherein the one or nore holders are to he

promote SIHERPbE with ?%pdﬂztea nf’a@eriaﬂ‘iﬁ@ﬁﬁﬁgug ﬁc??egﬁ gu%gﬁ?tggal for

area rel ative a nmaxi num expose

. mat.erd al _could haye at rest .i.n fhe, cont ai ner absent
vaporizatioi i t%eoiagéertlégy-asy en %‘Femﬁtﬁﬁﬁlrlﬁﬁ?ge%‘ftqﬂ? "B wher ein
,thg Qne or, nore holders define in an interior region
infpducing gas into the container; and
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the container one or nore support surfaces having a

total surface area greater than a surface area of a
whatosomisur f ace of the interior region of the PCT/US2005/019138

contai ner. 39. The apparatus of claim 36, wherein a

hol der has one or nore walls to help partition the

support surface of the hol der.40. The apparatus of

deliearimg 385 reshiting ifronacémba of irwducsdezas vitiovaporiedd martiaing process

or near at least a portion of a perineter of the

equipmefitipport surface of the holder. 4 1. The apparatus of

50.

cl aim 36, wherein a holder has one or nore walls at or
near a generally central region of the support surface
of the holder. 42. The apparatus of claim 36, wherein

T R o R B B R e P B o F bt

. the container. 43. The apparatus of claim36, in
vaponzegbagmagéﬂ &‘5 Offit Ph Hoﬁg%r 9F egelemsratsgnasticlene cont ai ner

51.

recei ves gas, heating equi pnent to heat the container
to help vaporize material, and process equi pnent to

whi ch gas resulting fromcontact of received gas with
The pethaded cleninetd, siheiein the heatrgammptites Weatinp paoataitter to help
conprising: a container; and one or nore hol ders that

vaporize @€fstalléncemstgpplor t surface to hel p support material in

52.

33.

54.

the container with an increased exposed surface area
to help pronote contact of a gas with vaporized
material, wherein a holder defines a support surface

T8 PR AR SRl R B

apparatus of claim44, wherein the one or nore hol ders
are to help support material with an increased exposed
surface area relative to a maxi num exposed surface

The methodeofietaimr49arompriging tlemically neactingi gas whih vapotizédeaterial.
absent such hol der(s). 46. The apparatus of clai m 44,
wherein the one or nore holders define in an interior
region of the container one or nore support surfaces

ThaWelibddflcRiml495 behpgenglr €a greater than a surface
area of a bottom surface of the interior region of the

SR A e ERSoP AT WU e conte

. .extend, to hel ef jne a passage to introduce gas into
time of i ogUg%gagivﬁg}gla%ggibm%gg S'Fg‘gus of claim44, in

55.

conmbi nation with a gas source fromwhich the contai ner
receives gas, heating equi pnent to heat the container

to hel p vaporize nmaterial, and process equi pment to
Thbhmethogad claimfidg whgreinr thendirectirgaiomplrisesdisdcting ggaflowiblylone or
vaporized material is delivered. 49. A nethod

more pasSapERaySoN@ie diandre hgldersbtiRIAS h shshoReduPfa¥ @R HdlF @upr}])ort material
as

material in the contai ner, wherein the container

in the cothinct ure to hel p support material in the container

wi th an increased exposed surface area to help pronote
contact of a gas with vaporized material, the
structure to help support material for vaporization in
the sane formas when the material is placed at the
structure; introducing gas into the container;
anddel i vering gas resulting fromcontact of introduced
gas with vaporized material to process
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equi pnent. 50. The nethod of claim49, wherein the
heating conprises heating a container to hel p vaporize
woratoenisalo in the form of a powder and/or aggl orEr/E$S®A5/019138
particles. 51. The nmethod of claim49, wherein the
heati ng conprises heating a container to help vaporize
crystalline material. 52. The nethod of claim49,
56.  TEOMBhb& bP&lafid 4! @mpHirgg: carrier gas with vaporized
material. 53. The nethod of claim 49, conprising
' i | ¥y L8Rt 1 hasitio®frocess, a
p%zm@]%%l%g gcq'ltdg?}?nde%g&l%{r)r%rc tiysg{)ﬁ{ﬁtadi r gﬁﬁdg gas ﬁ ow
ver d/ or, t hr pugh.. i al j NOK. | 4
plasma et el amBay PR TR 2 ARl Gt ARIHERRA bR BhRsion
bei ng vaporized. 55. The, nethod of cl ai m.54 erein
process,  plss PP FAEREITEA vERS QAPRULRT RGP By Gty process
nor e passageways of one or nore holders that define a
using thegighipered gasur f ace to hel p support material in the
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61.  The method of claim 60, wherein the directing comprises directing gas flow by one or

more passageways of one or more holders that define a support surface to help support material

in the container.
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