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WO 2005/ 081968 PCT/ US2005/ 005733 | MPLANT HAVI NG MEMS
FLOW MODULE W TH MOVABLE, FLOW CONTROLLI NG BAFFLE 5
woheisps@6es THE | NVENTI ON The present invention gemaisalosyos7i33
relates to the field of mcrofabricated devices and,

nore parti cul arly, to an inplant havi ng a

m'crofabricat B turn
uses a nov ]g a&é{t\fﬁé)ugh t he
MEMS fl ow ON Hi gh

internal pressure within the eye can damage the optic

nerve and | ead to FEIMOFEISE INVEXEHON € two primary
chanbers in the eye - an anterior

anber d a .
post ehf Bese m%@wntgﬁ%&ra@rrélabeé freths ﬁP‘g gb %%{Pfg{;’é%s‘;ﬂeyces and,

Ih(?rQ %am&ﬂ%o lt'@ a iPnt BXViRd 8 miérbRbiatck @ MENIS flo® module, that in
| e vitreous unor exists in the poster|0r

t&mmm\@éhéaaﬁlq tg conggel the fopcthiongtethe MEMS floytnaqdyle:
pressure within the eye is caused by nore fluid being
generated wthin the eye than is bei n? di scharged by
the eye. The geBéﬁKIGWBr%§HE§NYEH @N is the

I lhgl (il‘Il grrl]érﬂaltﬂ? lﬁ‘gt\’@iﬁilﬁ) the® %%n&‘ﬁrdagxf B r emt arldSlead to

n contributor to an €l evate
pindsssr @hee mv@ poged sioimbeisom the exe drfelssntfrrg)r mhgmber and a

|nt ernal hS .t i Ll: s
e
thahﬂtermfr chahﬂaenawhlke itrepuelpensexas in the pbéte:rioui Icyramhmnéclterally, an

an exterl‘%r ocat on_th
h

th t anb it
A B9 GURSE, R L LU o] RS0

\tlllﬂilﬁ tHe)ep€ thafitebeliny didthargld by thy e@é THeezeherpll (ﬁﬂien‘sus 1s that it is the

pond to chan e |n gssur e
AL VEPE o SerEmdS Heropmoh B e e ?Jﬁee‘e‘ﬁlé’t oo q g clevated
lg@mg]apfkegsn@ optic nerve. Another is the ability of
the inplant to reduce the potenti al 25 for bacteria

and tOn8 moRasehirietiongoradfissune bigk mterpalaniessadvitHR die qyg s to
1‘[1%}%%\1%_ fl?i{&\lé?lft thtardp@dcb %‘icaﬁy dBYEed tBBhE a WHMYRY pientddise so as

: first asgfct of the resent i nvention is
tgdlvehaPonpeetithewtiaipr chamber Withan ea@g@rriﬂwlon ogghergyes There are a

. | |
P RO 4 ol 8L PRUSIE o Be38gaRC
thohsigag in te artethdgsessyartifhal thy e gpa)m@un%ﬂm irguggseghe potential

DhitaclRaL O TRtle, AR T Ahl 5 b LAWRAL Reaud NG potentil

emsnt 'S nou cond housin
foribirtdriacind albd likel ravsinghthomgh thtehisplaint &td lfltocthr: pertor pEthe patient's
directed through the MEMS filter elenent. WO
9605/ 081968 PCT/ US2005/ 005733 Vari ous refinenents
exi st of the features noted in relation to the first

aspect of the E eat ures may

al so be incor p%\aﬁﬁggbwgﬁg[(??&gp fﬁ?@@?ﬁoﬁl t he

p(rjgs e tirdt lrzwlf%ﬁt bf0the pes¥it|ihveniibie Bepehidhllyndingridsto anfilter assembly.
addi tional featur exi st individually or i
aiftfiionsrembiy TRelufss ¢ distyaush, Y S?Faycli g@“‘ﬂ%%dmfloar R%Fﬁ\ﬁg filter
ABREAP T8 ts8cond housing is at least partially disposed within the first housing and

includes a first flow path. The MEMS filter element is mounted to the second housing

such that all flow through the first flow path is directed through the MEMS filter element.
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5 application, such as in an inplant. The first

housi ng may be of any appropriate size and/or
woanfsiogweat i on, and further may be fornmed fronPamgs2005/005733

mat eri al or conbination of materials. For instance,

t he fvaridus hﬁmsmﬂgs eyt off éhedfeatings dotbd thyrelado &f the fimbhspect of the

b d ' t f
RIGFHS RHItone O RS T S5 Ok draraer iy, e popsgs of the
prédesit iR@RR6H aQByelpr OThéle FfinbiGénts aindi Mdderibnil )feaﬁ:lﬁés mk§ exist

the. MEMS filter e]enent or. instance, the s
indiidually orey ap¥ combingfiay- &Wﬁ%?s&em y igy be|usedsfor ﬁwpaéopﬂate

dé?ﬁ@atﬁ)h Oiwdnthan ahhepMEVETHE |fﬁﬁrh0@hﬁ%fﬁ{hz be of any appropriate size
epresentative materials from whic e second

g (95 icapligrastione b Furder may bgdfermydd; fiemtany imateri jop gombination of
1{'19(13%(51@ IFX* MRbhAC Ty ﬁtts€ h&lF Mg%ay bt taql?éla‘ Fody2débREhle body, or

antabl e netal s and pl asti cs. he second housi ng

Myeda’@orofa campinafpypy Gpigicand defapedle émgponeatScyl i nder),
but [ t
o el AR R RERRELE L e QAR ARE Ll sty o
th@ MﬁM@ ﬁltbmlemdznts Fmegamte, thh eecbnd beushguayrig arrigyd Haicture, or at
about . c 0
i l‘nf)]i_? 1'1% ot niﬁ% g{}%’[g q'lff%]( Ql%m%!‘lt nlgee%&gntgme rB?tﬁnals from
th]mndhhou;sumg negusing fmagh twi t formled riecledss eavithowtar Ginjtation

R G ERES RRRARIAT, 6L obf Gitk SO wRHE kY plastics

Tlﬁi@t:cﬁ@l HoRsiglg ma® e of anpayiphoreiactsshafe (elrg aswtiodd), bousillngpically
.he corre ndln

20 extend beyo d end.of t .

e EPEf| 5 S9TRG Franmeh GO SRR L e A g T hovsing. Tn
R 18 :c’tﬁéi fikdd Il;&lsﬁigalha}oﬁél ﬂl}ﬁp&éd hbote ?eﬁﬁ&dﬂfl Hoising gloAg thé @ntire
to the first housing in the of t |rst C

lepgth jof heasgend hopsng Eohnipch nepdel %@ 4154 gt Sﬁiw&lﬂl or
Ifebefs%d H%?dlﬁ Gyont tHe &ﬁﬁsﬁdrfdld'éa%dbﬁ el ﬂiﬂstzﬁ&{lsbxg V&Qﬁhl}t BRng a

first and second housing, first housing

AL the dongth of tﬁlmecwrﬁeh%@@s .ﬁ@lg heresorrigth ends 2§thﬁ rs‘;ﬁond housing

£t idgUnAde BRYRLME al so be at

egg}%té}glta]# ??ﬁtp %PJSS ooscle vr\l/l t h?% ttheusl‘fi?g?st housi ng,
vvl t h Th@esemw‘shttusmgens ra¢fersbht mpiskaingd| oo stetiotaet wedked position

e e d Iy 0 n
A L R
hduising rﬂnxydm buyﬂed @uheh ﬁwt hbusing, heuss figmag balusibzed between the first

ref er mai n LN a_station fi .

BSeFTEraheB, 1 AP Bl P b iRk ¥ont i€ Secqpg ousing, or
apnooatbimsion Iﬁ&:r@ﬁc @Anttlirk dnussuiQma}B @lsd fhe aM:EhB phitlatlg disposed within

%?&S%Hﬁﬁg Idvgﬁgthfe E\ﬂ;%[g rfﬁ ef, ﬁ eCt l?qrirl’ta%l'p?%g&/ % g\%aen a%]acent ends of

Be 86 and egtd lﬁiublﬁgé and\piefekqdlembomed tcoatded¥Byndoef the second and
ropr.i at rel tign fo_the fi.lter. ele

o hP‘r‘Fé‘?géngé"h‘l‘ Rig 18@8@@%%%%&%% Hieniry gyfixed

MésttidnRelbiiéh SEROMek HAsisE Rothe SaNSialer 191Re §26&1 Mubig.t he

second housing includes flrst apd second ends, . and

wher elhenMBEMS diltey p}gweafapﬁ: ot theglirsh aspRelemay Prygge one or more
%Q@@dn@%&%é&h&’ﬁd W @%gﬁuretrgﬁﬁﬁloﬁl) r gv%uel%ﬂéi 1®8EA Ghay be

ends. ter elenent may be | oc any ere
WQ/P@’@W mt f?éaé@nftp rtb? MEMSsEherdlears . Foxngstaese, dist MEMS filter

&iﬁ%&e‘”élﬂi : BelecdsBRl \bﬁ%tlge' ée%&{d KuSHENCohQdd Ghe ERY BB IhPRcond

or secon t he second housi ng.
housing includes first and second ends, and where the first flow path extends between
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Any appropriate way of mounting the MEVS filter
el ement to the second housing 5 may be used in the

woasws/08fosshe first aspect. For instance, the NMBOVEUS2005/005733

filter elenment may be bonded to second housing, there
thase fiset and prcandsends: TheMIBMS fillveclvEMS thay heelpcaeddamgwhera hetween

Es% ﬁl\%/%%g@ gecgﬁ)dj %h Q%@POn \lNouI?a ne%ﬁg M]ﬁ/[? ?trgrgeqer){ent to be

I'ter e me nl%
lpolmtftd awthe Bistar &eeomdﬁmiroét}saesemmd hoosisg.ng. A second

2Pk S G ISP S A S S o

hay st ustd omhpast oﬁlthi f&sﬂmbl Fortinskinde, thd RIERIR ﬁltéfféfbment may be

on of.the tuynin enent depen
RS BB S B R e FEPTRR Br NS Bl fgnent and
thé esaant] Ih)){lsmg,f bDWotNt hidng dab€ = by ?‘lﬁ mlﬂﬂt; Q’ﬂte¥ element is
e a flowrate of a

th t
??‘%(%}l{’gg dﬂr?zmﬁﬁﬁ)%a‘ﬂedwhﬁﬁa‘iﬂ“é hopsR&rn i s dependent

upon A’;ls@@ﬁd hdpeBt of tHehfedeHNinREntRNEERItbeted B YAEMYSflow module.
refi nements exist of the features noted in relation to

THMEMS Aav saqsbtle ingfudes i s dewerart #nshacmeyable tuping eleatent. The
BoRRbH behe MinAERMeREs dBGRAHAR ra?fegg th Bark Hﬁoﬁfﬁr@&%&:ﬁ%ﬂ%%cened

of the present invention as . These refinenent
Ande Suinegloneal byaaflew é@teﬁ@g/ﬂ@MEMS ey impdulg ahnoyglnﬂle ifimst flow

oY WhARI MAL {288 o -Ehﬁovélv% %k&w Itl(8¥vl rﬁocﬁﬁ«? e{u%p /dePendent

passive device no extern
upey PPN of e tvmyngtebeueibd f or any appr opri ate 20

appl '\%ﬁ ﬁsollgﬁne'f'g%nté B E ta(ﬁcﬂ?? fe trl]lrees J[\/§ dn (e é%é)nqg @-gt s\%%ogﬁ agpect of

di sposed I n a ow pa
thapresant lrwm.‘uonesthﬂleafwtuaqspnayparlscab@mb(yrper,ateéum theascand aspect of

servojr bi ol qgi cal er vol d/ or .
tﬁﬁg reg%\?lur“éeﬁ HOrht3®. il a?HT r‘%ﬂ’gmﬁﬁtﬁ/ﬁa | Y Oﬁé)ld%ﬁé‘reé g exist
ibdividbalyoseid anp conmtsindisint ThealIEMS! ifldwymbdl€ L PRfedblys a passive

Jti | e .soyrces two or _nore and ch sour ce
JRi* P SrSR kel i BRI AR TR s g Sppropriat
appBativi For indfanichethe MEMS figR theduld m@jﬂb!e @bRREd in a flow path of any
One exappl e woul d be to di spose

roprjate source.
Wﬁf’p (e. gs)/E Panody PAddaf éoqrﬁesaoﬁ: B0 BPRICRA S fPen §1obedsni appn-made

rbdeevoa{1 b &ib10gicAlN a9¥BObir OhndAdt @Y ©n@6hrAent). 0GR Bnﬂ{ehﬁ'EMSS flow
exterior of the cornea of the eye. Another exa

mRstHeceoyld eodignassddi 2 conduivanslwilkyinipegunasts mulsp cmumeq (e.g.
RS LRGN An® SlcHeRirde %y%teﬁﬁérodrmﬁh g?@f Eé?t/onag b%{(?gl(fa?%ervou

another |l ocation that “is exterior ['era
the envirgrmendrs eAYrothsr anproptiae sowcd (0 eampl wpdd be thdispose the

NYEMB ffol\&pm’odﬁﬁéj] §06 egtgﬂd:lﬁ'é Bet%éénetﬂ? ﬁﬁ]tgmﬁ' é@&g of h1$ eye and a

anteri or chanper O an eye and ano
logatipn phat iseexfegzer € thy. corrientod tiScdyle e Mriothec aXEaJh@le mouldbmdy dispose

d&]ﬂ@@ﬁ y | Oghgeulc NaE'é@ld(é(‘g%V\{en?mg ogtwgegu hg ranfe%lp léslﬁagf?g’f Ry eye

and ahafhdp docai@dhiaoisi exteeigr of #he ttleraMENE éyieOWeﬂmdiﬂllldE exdriiple would

2005/.0 PCT/ US2005/ 00573 the ut (e.g., .
| nt\/\la%g:1 o 1A0 511’?8%[%%% h&fT‘% én(fcf St gscﬁgglflt ’ég ﬁ@eﬁé% anterior
chdtmIWr bdnlege mid ahbiberSeaiv \ﬂﬂﬂﬂcﬂﬁe Wde% r1ﬁll©| Sbh%rﬂﬂﬂ@ canal) or

tPRE" G0 BB o DRE MIEMSVEEROBIe e Barigeel SrRcht o uch

condult or one or more housings could be used to integrate the MEMS flow module with
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provi des pressure regul ation capabilities. In another
enbodi nent, the MEMS flow 5 nodul e provides pressure
woeoslatdesn for a fl ow t hrough the MEMS fl ow nBdUiUS2008/005733
a first direction, and filters a flow through the MEMS
thd eondimib g, einl a@cardsmamﬂh therfixsit dspevt,t wladre ittls MEMSOHow enodule of

b9 Bttt 88 el T gt MRS BlRaGe "

| nt I &0 Gt Bmbpd@satiref the el a@e&t nc¥¥@entatfl thwh @méhgt fiement

flow nodule is dispose flo at h bet
pm 25 RIGTFIS CEHATHL RS glg o embodimeyy g MIEMS flow
rﬁd@ﬂte"}ﬁévﬂl&%htﬁ@ ré%ﬂeﬂton £60<d B/ ﬂfrl) h@he Mmgﬂﬁw%odule in a first
somewhere el se wt

ntheee as .Schl enm
dirgetiem) andyiieravEflgvrthione éM%@DVb@OG%IéWée%% direetign that is
dpP&sitk |tl%v‘f'1191.f difeb bl @Hﬁmdé?fthet H8e IRLRhOMIMQIBE m&fuld %sed in

patient's eye In a manner that regul ates the pressure
anfimplaat togplieve iiptraqsHlafipeassure, irga ﬁ@tﬁnf%wenﬁwh where ghgt MEMS flow

(#]duxeeig d?sP%seg tﬂ?g £ ecfé\étlétbl et tha%f‘enngﬁmg& gilf]\’thEEQHén@s eye and

at wou IS anterior c
anEhs lfobaawn e dulestetisriymyf threeytesi mewheigrelse Willni rthe eyl @wh as

%t\c}ﬂl?— rner ﬁ L) ﬁgDhTOhe]thbJ,ﬂ}I§ ﬂgg%éo%hp%%#b%sl}s?@ &)el% ?%tﬂ%ent ilﬂﬁd out

dfhlmrz&itdmo ulgzlmbas oﬁvﬂielpatléﬁh'e eyEM& fhoer ﬁmdcﬁgelatﬂs tlterwessure in the

FRRPASRREE JSkd PRMIAHR AL PG s bons
fldw fudihe tHaewbild bk dikaed mmghle’amt@for ahmnbeapiﬂheamﬂm 8ow module

si ze and/ or. sh Pc ef flr |.at e

oy REEngy oA BRep Bt Hre ttia Byt bR ol iBieEnes piaquet the
NBEBSavaydiflé s, beapplicable tdi mﬁmle{mﬂommahtdugh genet. al

| at eral _ext ent 0 [ I ement

oo dPEARRMS teee pradk op b soaRs pEog iy Shdeoistplpt hat n

HRARQMes "tl%l ﬁaf'ét' 6 bort! e Fikdt YﬂBwHJoﬁttﬁrouﬁmﬂk Rt plate may be of any
enbodi mnent has the tuni ng el enent di sposed on

gppyoptiatp sige andior shape.h Rreferakly + the SitsyRlafchis rprallsk Wfﬂil é\ﬁ}lr&fﬁ tof the
t%l)ﬁﬁ%‘s§m@ﬁt hQa8esthvRS ftéth %aoﬁ@tsﬁl%qmol@astt R gdntia] Higzral extent of

nt to nove the tuning elenent away fromthe first

th¢ aning epBeal. Ireemnst erobpalimenti thetuming eﬂf@lqms salways dispagsl yn spaced
f}pﬂh&{ &)OIF{Q P pial%? htAlljlg{h@{g eﬁ%&ﬂﬁ@ﬁt b tuHﬁg em\ﬁ R on the

e case 0 e second aspect . ac
&thﬂats pntul rﬂyv fitvery thireugdf the vy flappoorertt & lewtzacetatl/ rwessure on the
c anf t.ion t sho r n the
e HECR O e MR R B RSP IR ) e
used Atdeaat drewptihg ntay bengedloan®nblytioteaionhea tte tunmg element with

stant| | ot t t t
Fe St grs e Bt R BRSO R S e of
B§t GiptdpdiatehszeMaMBof Iconfigmaiong btuh slmmgh bb Hessf tigigt thivh @l tuning

ort. Afirst flow.chann ed by a, space
Fivsuie NS brstnes g Brtamenty Sraed o, drciombe SFRAF ot east
RbahRiallP rda@iC A6 Snéiftattdﬂawlfeﬁ Glmgﬁﬁ R&pbnse TH & chdn@ivin the pressure

entering the MEMS flow %{ u tﬂ» first flow
Pche forg gnteringtae MENS @ewapoquﬁjfet qusléfhet Bty enent
i nto A Gk fod c‘hlﬁﬁnefl oMy yehRmRed by I@Fﬁ:efﬂefv%enftﬁ@tunﬁl@%lﬁﬁ@m and

may extend east Qenerally lateral 4 WO

theamvesetd éirqballa/tw%@ sps90bths 3ecoaii Asst oie flopcanirding ghedyIEMS
ﬁ’(ﬁ;& hﬁNEﬁle ﬁ??l(%ﬁ/ th® ﬁ%ﬁ? ?logzl HoBGhdyoBs Rdirdcha tyl tﬁ%ﬁﬂhﬁf tgréﬂement into

e through the first flow por
thisyfirg flow, chetrel.f Thiw fissitflowt ¢haouey may lestepEntd egst swerally in the lateral

—t

4
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nodul e is preferably non-linear (geonetrically) as a

result of the tuning elenent inducing at |east one
woheosgsides di rection for a flow through the MERSTMUISZWS/005733

nodul e. 5 The above-noted first flow channel may

dimersjon, nglnding awmg]nt@ngp ématlerditebtion ofdhoflow nnﬂahmg thaMEMS flow

S Al on of
PIRICERARE RS A bl BE Shy B2, B TROSHEN gfbud ¥ Mmnes sow
Iﬁmdutleem ptetftapblf' oon—lanefalr Cgaolpeumeﬁybl asg reslmitmfgie tirhiag klefreht inducing
h the ect on .o W port.
lflf%ys %a(;gllu ng be HRER P f rﬂﬁghethgmﬂs Q{OW Iflgé e
peri I‘iﬁb ebovearmbdairswﬂiui@éﬂayinagmﬁy aldayp haeen Yisliime @rdah‘:@ than zero

soci at first fl ort |deth Iter
TR W amirestisti 1o b AmesBeY e Spipgehannel may be
sblebto@ fo mavitle a figér t@pttsmﬁoag)m&m@gthtr&%h thd fiisho® |cE;HﬁBIt in the
on of an er]ying first plate.

n the djr
éﬁ&t]lf)na‘?fﬁ g h?‘f’tpgii \ﬁg FPaqieg Pty F%}@B PR ﬁ@tﬁglpt@ﬁ ga perimeter

a0d G A uhdbAling Fdt pmﬁhﬂnﬁ e é’s@@é-iﬁt@d ﬁfs‘t h&® o é Inal, Provide this filter
pro eCted onto the first p at e, he reésu I n ar ea

tEaRc ofpetes ewtiphds 1q fstudy payangBler ﬁltwu well ghas $ dpwn from the
tfu'uhé @l@m\é\ﬁllh ﬁle cﬁ’kfectﬁd?l' of altl)y ﬂﬁd YodGs4i8E. AQY shdif gang’lﬂﬁﬁﬁl]tg wall

wher e nul tlp first fl Ow ports are assoclate
ip prsforahly digneasiensd suck féatghat Vdmhhlﬁ apfarffilignwpl st projected onto the

fﬂE 14¢, a r¥sm A2 e ?élsetge f PHL\Q%{_)B Mu?‘ép %uh% ﬁrthgry walls

appropri ate type/con gura I on
d&fé EJQ@Q may horused G tlee ca@@wﬂmml meldplgafpstfﬁﬂw aorftsi amlassociated with

X t t he
| r S lcglgenttg ? Eaclf,hfg‘%a &rgi‘arn?g/r las aBlagfog eﬁl atnﬁlglar filter
vcaélé.e Aﬁy atmromext&) twe/asﬁ'@nratmyoﬁ fitttrudrellsa nfay rist usedOto provide a

t u ni %8 kté{’vaalél%e %l t“?ﬁ tp %ﬁ‘@ﬁmg@ﬁ qul“ﬁnéf‘r%f‘t@g&}e first flow

goart in thls first group. That is, a flow through

multiple first flow ports na ectively act up
the tORAAYCE iﬁ‘?e'{iﬁ* PR én Fhosce (dEF‘g Ol 29PFTigna il a first

gheupt oﬂ :ﬁpltlﬂaﬂtyfdfrf&ﬁt flg¥ pu4R3, RAth de urrmgtJd:léﬁsmtb@u@mgﬁ&ﬁwuh each
:@t er of the tuning elenent befare

per i
fgﬁtl qv‘ﬁgort P’n@ls RSPl bl & flowirosgh pyktple st Hlgw ports may
Bl1&IRaY akt Pvh Bﬁrtﬁﬁng@ym% effd W @iEBh taﬂﬁ fifsP flbWHoRGn the first

el ement. as wel he plurality of first Tlow ports and
S PAYlegpquispd @ﬁ prpt:mrl arpund agepetef phHilie pmmgselgn@t before exiting

R SfERiSb Y bR N eRd o?ﬁ{&*é Rk ﬁd&%& Baﬂyglp% %Qt)f%@fh}lo h the

first flow port nust change direction'to
taiye efemenfeas wall.nglhel Wwreliy 6f Gvst flomt portOael the plmailef of tuning

eldhnf gﬂgl gf{g Bt pfréfgﬁ%lg %ﬁ!irggecdo%ﬁt:ﬁl tle 'ﬂ%ﬁ)ytﬁ@%”{x glgy glven E‘II'S? flow

case
p@rtmg}lseclfang@dlrefchmmmptmth theragherinly 0@’ dle(jumngvhbmen’t fivew ports One or

Ct| an tuni r|na
PERHIL N P ol R EoRReSEE Ry e Byrerirh g oming
ehmessonly u'ems hathglenfirkthiowt poitag welle(agntwhbt;e the ple@stire acting on a
t hr o htheflrt flo ct on the
B Y ST G g B Dol SRR SOCTTOPERe £ 1ot
f | owThepiessure édefted s ehe tmilng ReenseRC by d fﬂﬁ&p@lﬁdughTﬁEEﬁrst ﬂow port

ositjon of the.tu elenpnt in turn nes
1By S s i o S WO sl AR © aise g fg case

off kieWeéontl Qs THe ﬁoﬁlﬁoﬁ\/ﬁf\fﬁeftﬁlﬂﬂg Blefhehtein tu'in‘ﬂ@ermmes the flow rate
%%/ 081968 PCT/ US2005/ 005733 pay i ncrease as

o YIS Rewinedyle. (Grmer Yerh@rﬂsm rajgn @it of éhefMEMs ﬁ%\wodule

port i ncreases,
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and may decrease as the spaci ng between the tuning
el emrent and the first flow port decreases. There are

waea 2005rm8exs8 of characterizations that nay be nadeCcrms2005/005733
relation to the tuning element in this regard. One is
migaincresss as theispeping betreeen thes tyninef deradit yn¢)ﬂ$|ﬂrstcﬁwdpcﬁtjhlhreases,

AL ROl BECRRAL Bt REEB b PITRELRS, o o

@bemmt Thee gre, a tmabes tof ehﬂ‘lﬂld:télté&tlﬁﬁs thhi may bowadk lirl relation to the

ect .t tunin nt Further. in
"pEEPRRED i AUy "Bre R R T ine lenabia PRfmbIp pgitoned such
thzttl & fibwoprocepdiag etabhy MEMS Q6w hﬂgmlbaﬂllré’ugﬁnthb hﬁstt oW r}‘)@ﬂ: will

SHBIER ASeBrnel LA SR P e Tl e
ledn®)S PP theNth il g8, Mk tﬁﬁﬁlgt didhhdd i€ bEdTBSHel - sudlD thhb @ms flow

on of the tuning elenment is dependent upon (at

Hr%fsrfia Ygaistarhpgapainpn iR duRing clamsat (-2 ¢ We faroa eEsriogdion th¢ Gming

dlldnight fbmOs AR B "asraRe Blied cWrésBoﬂd“ﬁg §1Hﬁ|c@ gf ﬁleecﬂi?lﬁé element).
and possibly entirely where the tuning el ement

Teqwsition elthéiuning glegiepis deggndant uppp(pt Ilﬁasttgaruarhlef fp;rtbg gase avhere
' epgent t
tpcﬁlé %&%Ngﬁé%lﬁﬁr%&\ﬁh go{t.ﬁ rg%)sﬁg]ha%ld ﬁgﬂ th9¥1t1 % efé‘%e’ﬁp £04 A}E&Slbly
qné@bt where ghettaiing ¢lapertds esspeiatefivdthpy esgle rﬁest\ﬂow poat)\t@ pressure
rst . fl
% etx%'r?édrlgl’ tﬂl? 'cnugr ggﬁ%eél{ y}ﬁ)rw %’ 4‘(&9 Wﬂ%l\gls eff noyo%ule auough
thfr figst ffomopert havirdeds) p oattaih em@mmelquhrst presoreewikb smowve the tuning

' e 'I t he nin el enent. cl pser. to
e{lu%lée%% Iﬁ{rtgl?xs ade\fa vlf/wﬁlo s\{ %o 0r e@&il (aez}sH'Agn;E? ilée 8? t?li; ﬁléove-noted
faktofle~ mharmell) f whitet s%hmuentaimmaeés) in thiReprafsomewiiDh@dle the tuning

%eﬁlgelgser S(bthfe Ei?slt tﬂ?gfl }o {gIe grg{l]&clnigntgg E%Erﬂg She daﬁaov rrlc%:g(f Hrst flow

cmmamacterlzatlons One is that the orientation of the
t uni elenené refﬁ%@ at | east substantially
mai nt'3F ARRYC At meVeRs HRiRe clemspt IR apspPRse tp REgssuEgghanges

i$ HRIMPLIBLANE REmBER\6E ShathetiAationse Tde i HRABIR rbtrl'eﬁ’tHlMl of the tuning
axial|y. Another is that the distance between t

clminht Pevieraehi et lepd sehsipntirlbe mpiptaigdrduriag tis moéefémin gagther is
thf tRd tdnﬁ%sélemél't' Bisivad bh1g! d MedsP QuinBiBal gﬂ‘é’ﬁ@ﬁn%a%%ﬁé ﬁ@gﬁa’c the

entirety of the surfacé of the tunin nt t
disganes befser i évm%gj plemet a9l anyi wndpilying fisstanlate clivatges by at least
BONRInREITy S s
Sabove rot e I rst F?%%ﬁﬁﬁanne ?F es@%%%g@@g?&ﬁg e?ﬁwn“hm
fmﬁ thegipebesueface efribis tiinss plate.siet plothes ihtmat thg cadssisextional area of
f t n the

Qbofvb F—B%Id nﬂéﬁ\g’ilogfggﬁg%neq g@@ gsggﬁ[:ﬁ Jn {h? r{%lnhg t m‘f and tthe first
pﬂdt@havoigam feedt ond hist ﬂENBOIﬂ:)I aiwng&sdmép@rmﬁnaﬂh & the taeral d1mens1on or
ﬂ?@ cnqya%"aﬂ%elm a8 pgura ity of tuning 30 elenents

t ove- no ?Vﬁ M&4ch havi ng at | east one
assof hal\/ﬁZM$ Iﬂbwtmiﬁduw\bﬂlhé econBagpecomay is@det Aiplufidity of tuning
ted on a ¢

R Bl 5ol IFR ST L UL S 902 SO, 1 o

Eablu o@thése Yurdg ékﬁﬁdnﬁgﬁay H&ﬁd&@k&rﬁb%@w&wn@l mnoraﬁr%pplate by
s di sposed in_spaced

clude a ,second te tha
a Eﬁa%ftqnﬁ’rﬁ“fld“?rﬁ @reﬁ%ﬁlﬁﬁ ¢ Ryrahnef(spyings, Ghe MFrl\ég flogrmpdple may
aWBlisdude AQedodd bR tBASIEE obSd 16%3@63 rb1Rti SiERRANRRink Qledlent(s) in a
i ncrease i.n pressure 5/ 081968

dpeetiopgp (yduighoihe fuynng element(s) moves in response to an increase in pressure
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thereon froma flow through the corresponding first
flow port(s). Any such second plate preferably

wonelswdess at | east one, and nore preferably a pCumakiosposz3s

of second flow ports. This second plate may be
thsrediofir@n atflowathfdugls thepdoﬁb@ohamg ystef@hpdri(s)s tAﬁ}J gii¢h p&uohd plate

d |
s Byt P S A mae POt o Ere o eond oW pors.
TN édogidl flhdeQiiayt BodncRakensls fast plhde 1ﬁ6iag degt ﬁﬁs floloidlrt @r each

reference a | .os erinme

P Flewﬁ?félé%dsbsa% @ﬁ%ﬁ Horrapdulig %geé@e}ﬂzﬂ abfeaﬁtévge atjulay support
@kl, ahy Esifighlatvh B &:8end3 R ERBEO a@@égg,%sﬁtqwe&%k@ axis to define a
preferably bei ng positioned inwardly of this annul ar

despipermetery [itcQwesh anspiusk Eirsreand isprond déatesy With alitfirgrflow ports

AM &1k Eotd W v E&r%nprgféfabﬁ)a@ﬁmé FGélﬂQheﬁllﬁxﬂ?rﬁfy d%his/ dnmll'ér support
t he maxi mum SpaCIlg‘%jatet ween he tuni ng el"enent and

Thwr geeorsl plate mayrige deast one qGrpressietal fomeach tbeing glement to
TRy EIQ ln}{aéin%rﬁ‘ @?ﬁ%ﬂl@%"é{wﬁe@n Iﬂfé t@ﬁlﬁg %fe { shaShE hﬁgﬁla{eh %ﬁt%ﬁ%f the
g cou

anchore e first at e, such spri

theingeleimentdding anavhledy sreeromhegleébg oneﬂmmbne rSpm;gsnbat areoghated to
r1.0Nn r pr S n h .

the F]irsg laQe], ge}rc,glnstuﬁ? %Pg n? cou];a% n%h {1?0 ﬂ'le s%ép\l@ ria‘%.n (;%ngfher option

walebesfor bmge rhae eptingntd dxmhd/éxetweteh ¢het tuming glesleatamd ttheafiivet plate,

ond plate to. a tun nt t ve for
R R S ire, B $iehd eyt 1 Gopetomdt aff $ipu blate t
dllowahdmahing dlefent to @it ﬁirlﬂogr @nftolipu@pssenut put from a
first urce, flui fro I rst_sour .S directed
i o HRESGHE M DA (FEAleEE 8 diS glpgon st
sbhiRe PrACAGId IR0k firftQofircé sst difRdCBirdugh h@IBEME 6w hyodulteand to a
MEMS flow nodule in__ a manner such tlgff\%yan in [

ST GHPe Bregiessigr of e ERRE? BviFaHee & the MEMS Hlow module in

domﬂﬁhrrtdu@mhaltyargﬁﬁ@raw it BafloRNratd6htE B @ﬂel MEMS flow module is
differential pressure across the MEMS flow 20 nodul e.

prepoTignpkty £reatfr Hetan dncagaseinf ¢ (diffqrentigl prgpturhaapssythe YEMS flow
1%4)(91\% pﬂ{el"MﬁEMS)HQ\b Iﬁc!?ﬁle %kﬁtérls Q\Q{oﬂﬁgﬂh? obé}?flm;v%ath throu h the
fluidly connected w the first source. A const §
MEMS flesy meadylet thet INENEIY roweatsd oiith the Jmtts@ercsee%nwstlwent that
él%lljsr e Mﬁﬂ@tﬂobﬁmé‘(ﬁulé g@,ﬁtt eogec@?]ci ’sn{u? e, ﬁfa?ﬁ ‘at ?eﬁgt oftarfﬁgt sﬁz% and
tenpting to procee ow path throug

thEMSattdnmmngtb@l ptoeeddaaicbng th@ﬂ/awdpstﬂh dlrcbughsthe MME élovw module back
t%v%%r% the fd 1rs source, 1s 1tretan%e|XFvF|\]/§nnf tlhe\%lgplg no e g lvar | OUS

nemen gatu inrelationto
t he tVariogs mﬁmmntmlst bthe fenasentotedniviecibticno theuthirt espect of the

PRSP SRR ey 5RY BThE bl b HufERBE! of e
medntiadtiehticanas Weaat uriese I”f&ﬁn@?édelﬁi andl 3£ﬂd\:tioﬁihlla|féaYur6§ mhdy exist
na second sources

i nation. The fir ach
1B§X’G’f‘ﬁg0?f INAYS 8 fatin. ¢ @bee 1rgt;ag Se%ﬂ’i‘ﬂ SeUGFY %ﬁé?ﬁyo#a& any
dpBroPriate ; BBélend Qbﬂﬁgﬁ%ﬁ@ﬂ'(e gl hfareiYdd; BRIBLEa,. th3 @n¥ifbnment).

one enbo rrent the first source is an anterio
Ier%ﬁtﬁgwoélmeat ;slafft fishpowgcealy n apferiqr fdambecfy P%"éﬁﬁf%éyq’ @nd the

Rehetirca m&mek @ﬁ&oﬂr&@eﬂfob@cﬁbn, SN Bfe EhGrdMent 6NERGhally of
or external or anot her location wthin

thiy eyee greanoghey Yocats&w@mﬁ@ eyanaR) Sehlewsircanaher jadys The MEMS

AUPHEINO) . kB0 A70: AR A
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A fourth aspect of the present invention is directed
to an inplant for addressing pressure within a first

. Wwoams/segson. The inplant includes a conduit hauTWY2@5/005733
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flow path and is adapted to fluidly interconnect with
t he Ai ﬂbﬁﬁth badyt ofald presenAinvédyion fid Givecisabitd an inhyslard ifspakiedsing

W|th|n at h, and, i ncl.udes fl ow r.egul at or
PRSP s e ot The FOATS THReF & BnCt ) JPge = flow path
aBd RrRIAjted tohRuidMEelcbsctwidithe figk S6dyl 1|&!-‘g|1cﬂﬂ €5 MENSIfiw module

plate. A first flow port extends through the fir

%qllazoeed widen ey padh apglpdesin dlog Iiegtﬂé@rvmn i s o firs

bhiRWr Riig elenddh® T MEMRATR Bodule ARViab1RIeS £AL pMR. WOfirst flow
the first plate to change the magnitude of a spacin

port extgedsithyoggh heffirstelate, @nﬂl the dirgt bple ippHered; with @ﬂg pyidlow port.
1?1? fidst %E@@ g@mb@ab@é Ifefaﬁ(lcefe)tth rsPpIse 3 HangE rﬂ%sxﬁagrﬁtnge m@acing

oW Nno Various refinenents exist of
of é@tﬁnﬂé)sfﬂq(fw@dthﬁ firgt plagetin oaspanee torechragy tniﬂlﬁ@fplé@ﬂ p@ﬁsure across
ention. Further features may al so be

t]itletr@g&sgtizj?hlghg% the fourth aspect of the present

[ nveh’hnmrs reSnengnts. exish ef the f@turevsemeqltls ratadion dialthei fowrtl aspect of
t}]éegga%f%r g{nvg;ﬁ%n.rﬁélﬁﬁer fr:a%jr S ma SO ¥le,l gné:aré]%?tgé }lri/ the fourth aspect of
tlp pregt I1ﬂ\teﬁt10r&|a$)|We¢1at iTheve réﬁr&n&marqnﬁeadmud)lﬂl lf@ltllres may exist

cﬂ ﬁ%t he conduit t.0 extend bet en t ant etr ;

RAGHAY O Ta fYe GUmBARIoR- | aﬂ“ﬂ AR 2 sERt 8t |a8¥ a8Pr°p“a ©
abplafi®i. nede efanipheweyle be@é’lﬁﬁabt?ﬂle cexdaitpdocexténd| bdtviaen tike anterior
adapt the condui t. to, ex bet.ween .t he antelor

EHabAI AL 28f YgrngyRelocafing gt RRETVoRARPofPIfaGt 16 eve.  Another

R¥hSle WRhldHe tb RBapt eleRoadidf to tREnEd@wectCihc ARREBLEhaENANTH £ eye
woul d be to adapt the conduit to extend between th

aath eratheslocatiamihal 1s GricHpr lyle salsep ofiib s Ypipmathepsrample would

b‘é" th I'ﬁﬁgbt {RE W8It & eftend b&@v&an%@ Eﬁ%rscl'%%& bf 8h 69@ 8¥d another
he conduit used by the fourth aspect may be of any

lappp@mthlatﬂee e 1té-2-gim thﬁﬁmfm’dnali prcbogddr t i cul ar i npl ant

appl 1 for
27 ISP 5 e R OGRS on 1
t}mpalbeulusm@lant mpplmdtlwg aggnaygbeothe MEMSrdlosv modelengdny way of
ch St t:
L
thére Hobdvizgst |shcﬂeas al ecwerdancﬁtl wrthuS]%ﬂrst npspedt {wher the MEMS flow

e 1B R o s YT Bl ot g etton

ta Wﬁlﬁfdsﬁdc@ I'I&B rMiEMSSloV&BhdduleFiﬁ@f lﬁrmtahycd Witlein KeMB®W paivof the

Ule Is a passive deV|c
! ety $08 namal}yﬁb P%‘ﬁ’? a éef%ra n@ﬁ Nﬁ%ﬂ@ ?ow modtl¥ is a
@Q&‘i’sl’el RFick no/dxitdrdl Sighalrof @Wp@lfeqﬁllfbﬂ) WEB@ abb@ptu[’f@ d(bdt@g may be

and/ or any housi ng assaqcj ate reW| , nch g{1

PG AN CHE OO B TE Mg a0 vlﬁﬁf&%sany ousing Hssocisted

tﬁé@@ﬁmﬂélhglhé ihithout DAltatRA ARkSMg &Hﬁhxtﬁpib@@cﬁﬁcdiﬂfaﬁbﬂlty, that
l'ic, and/or that reduces the potenti al

rb%/l@s ﬁ%ﬁhl surfaces mase ByioRllis andiesfhat radlscéﬁ fthespatenis] ECH bio-fouling.
IHQE] ﬂ%)%{imféﬁ@ta' RE ds&nhled B oYaysl gﬁéhﬁé‘ Qea%l )f)%%' athjd@ne glycol) is
applied In any appropriate manner (e.

apgaliestin pmaslmromatermwpbﬁe gphiasd Obé'c}pﬁgplterﬁé Wﬁlil é@R@F P@ée being the
};rgfgg%u gyfﬁéqtfeﬁ 'coa'ci1 )@5&9%%‘?%@#5{ RAC8ENS ARE nlYBME ahb Qﬂ\fl housmg
noaul e an any ou

I'ng i ntegrates the MEMS
thaydutegrafes thepdEMS Boni mapduietthi positieaing ovtthintthe Conluitn gﬁzpaéﬁgs of
8
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WD 2005/ 081968 PCT/ US2005/ 005733 this type may be
used in relation to the other aspects of the present

wonvesrsiws descri bed herein as well. Surface PCT/US2005/005733

m cromachining is the preferred technol ogy for

thisdypecmay h@] ugeldan vgtayon 16 Ithevethe dupestsaff thenprebat itvention described

$§ﬁggg elln this regard, the MEMS flow nodule may be 5
rlcated in at least two different levels that are

spac éurfhecomicarmirhotitpeis thd erefafetiaechaobiy sor fdbicatigt the MEMS

d e d fabrl a |on | evel i rst
Y B o R RRRL PR FE e i VRS Y S
ﬁablrldahad ifi at lesst babdifferhi leveld thmeilre spabdd feorh BECH bthéd (hereaXteR a first

f
Flon Tevglr %lt%g%'llg ngt% gYe t"ﬂﬁﬁ St o e 01(;jl Purnlmcgaetleln?er}lt may
Kel'falﬁr&ﬁteﬂ rat eadt irDhe Gfst fabﬁ@uﬁh Ie$§1 Qﬁiﬂef e fiRe PN By Be fabricated in

tﬁ tﬁ Eﬁﬁ@tlon | evel " and e first plate being in

{t fesh 18 BsAe ‘pbricalion fevak i bﬁ“"P]é\}f@I appl@ylaﬁé ﬂﬁ‘ﬁa"h‘%c}fa&ﬂﬁﬂﬂ@@n of
thé @tst birfle fbbi’ngtln ﬁahfst ﬂaﬁﬁéa‘ﬁﬂn hS¥®land thel &L MR Hethel 1ﬁ the "second
deposited "first", and that the second fabrlcat

Ppaliom Vel by Hermesws irequiresp 8t the firstfalericetian leviob becﬂwérwhlch is
debosHO@ S'FRQL, z[n%q{-h'af ehel BRbnd @a%nt:ét{o tlgt;é’}bﬁé G tI Q/H che\e‘e&eposned

and the sedond fabrication | eve e i mme
"sefond & nMorqoperg iedogsrbeicearstet thatt the ﬁmw&rfcmw myduarel the second

tﬁ%ah&?fe@g b%rlm‘?r%d Q%%latﬁt %n gHe,k)é'&lgo%rﬁ n%nﬁﬁevmﬁﬂdl% ﬁow module

first plate is r I N one Flct ur a ayer
ig Hibricated @n@pmmpsatmumrate abétwleemﬂt Herstspilatset isaftlericated in one

t h baf
%Fﬁﬂ glrt{i'lgtcgléﬁsgl)se% @ﬁewl}eret tw einr h lgwggrfl{e eangr%o{hﬁr structural
lﬂwrghmpuameﬁaﬂ@Mﬂﬁthhxmeﬂ in a single fabrication

IeveI r | [ tipl atign | evels..
A N G R - e
filoicateh bcy\feh odelpa)ﬁlekisoﬁn Qﬁulﬁplst fatiidatiodl levaas.er 'Bdbribaioar Rvel”
yer of a sacrifici.al

20 h to.f
ER NP N T

having et fd)hﬁ|ani/ ayéi‘rynigﬂa}fet b sactificihiNBateP Vs, NAHERG: §1h§1§ Heposition
i nst ance,., a de 05|t|on of a structural material in a

of p SEYurpLIgYSr On filneyn, Iy g @bovispted drst istanee, at dopesiien of a structural
RRARN 3h |2y siRbB @bridaBE Tevel ABPIRERe ARk Ubhst %@ﬁ%rgﬂ}p %la‘hgxe layer.

first instance would be for  the deposition o
AdrofhgE opiien regardingrthe first dnstpned wopld Yeafor theaddnositivewéla tmctural

iiRdral & 2Rindle f’aﬁ%ﬁorgﬁaoartﬁldlaﬂneoinaﬂgéaéggnr}et&'%%?lglllaqE)ufn%n, plus

one or nore structures that exten
ORe Pr Mere straeuigs thet ¢xyand down tawerds baf not ty the umibrlylhg structural layer

at! ﬁfé%héﬂ%faﬁh&ﬁﬁﬂﬁ%vgp IlneeYtﬁ«J-:r 51 Ql 'atnﬁg-w? I’cct> gr? t gelgarég, in at

prior ease sone
leahiesanentdsts thercawill beastt leasd l!mme Inlmclknssssf ﬂi:nﬁarat In‘fatatiahﬁlsposed

B A8 el DR R R o B Soove ot ea second

i nst &nthe ,abbweenaed seoorel mtamettwoair th@y etréctQral ﬂayefﬁsorfﬂlﬁm from

fab . ld.b I,
g)gcr: eéxg thgo%%nttio g a({alﬁ %%l:ﬂ!g Q%t ﬁhg;%/?%‘?cg nc 81%606 Hgt%rf%%: 1}'15 g?]'%;o% Ee g., one
dirhr&ly(ltnhhe )Jthe@J ®vet the rd?gﬁgi 0 ik Etadeﬁns tﬁeoﬁtdﬁﬁdtfﬂ@ oi’ Eﬁ@st plate, this

baf f
W°81:9§(F§P3%fre%@ §£é§q F*}"gflﬁiﬁl ﬂla{eerﬂl Ehat % Qmsge(ﬂ @Bo@f’ tsgryctural

n@feriah@t 8hd Gblivitidh levaRtbeforalepdbitinehd sRichaat hﬁ’fbria?‘d@’the next
iting the structural material at the next

% efore dego
SR APy ATRET optioghisereing dst sbeve-peiethieaPag instaace would be to
above-not ed second i nstance would be to

9
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9 WD 2005/ 081968 PCT/ US2005/ 005733 nmaintain the
separati on between structural layers or filnms in
wdi2ddseserss fabrication levels for the first battTius2005005733
and/or first plate, but provide an appropriate
mdifthinChel E@iaratldili Eiétmﬁﬂ aauctonl ldyberog Fthyee diffeeeng fabrieation levels

fOIET‘lQu X al aﬂg_{%‘h tﬁrst @fartej g)ﬂ.lﬁ]t)rzr’ldg %9 téll;]}go%’:la%g .T,t}@tﬁ.}me}q ﬂliltgrgonnection
thé}étfef\%eﬁ t.g., ?ﬁﬁ@ﬁtyf FYolidisl Poktd, 8 Bledike eRtehdin®Bé&ween adjacent
enbodj nment the fourth aspect, .novenent of the first

strpgipe] layes oxdilms dn different; spacqddaRmicationisvelapabi i ties. In
anotghe EABQRIERNbS HeNBuMENS L, Y veREM & thOTHRY IHBR provides

pressure regulation for a f| owthrough t he MEMS fl ow
prepewfa | Tegulation ¢apabiliticsi r Brepether embrdimentethe YENIP flow module

pr&\mieg U}}ﬂ'gsshﬁere%ﬁ%oﬁ | GV MR tﬁrduglé 3ns REAY Hov §rdduRNin a first

S opposite the first ction. Consider the
dn@etgel, guivefiléery méowﬁbtcmgh thesMEd o seadutedn pebgoad dirggion that is

L
intrdveulanpressuoin e fFahiis egé atnti elhpatth@MtEl\éS 8ye nddleandisiosied in a

| oc ext er ' :
ﬂog\f Eaz}fl {%egn tl%hdéntgné(r C 0 dy %Eége Fﬁ?({ aéo?h%%?%& (e.g.,
exm‘y&rm ef Uheeyel orrmwme élh‘fﬁWﬁthmV\thefeyé IOUIbddy)ut Tief MEMES flow
h t L
ek g e b D er e s PR Ge i SuEHE e ARBther  9f the
pateideid &0 &mnﬁﬁrrcgtﬂﬁtés theyprdskuré @f thanyteribacHafbevii a desired

t hrough the dyle tha I di.rect ed
mie, aith in?yafﬁ%?‘% oaciedenn rthro‘w%eﬁlﬁ/g@%\dg @W g dhahypuld be
diR6ted €5tb ARB AnfeAbr RhahBeH NBe MEMS FldG RbMIO WY BeNddsighed for a

and ot her instances, although the MEMS fl ow npdul e

lagpingr Hew dhgsetinengsh an fds and aﬂlﬁmrl%tmce% laghpughdhe MG SP.W giodule
%ﬁﬁﬂé % gl-[&%lewgy%lfbluféﬁ’t A5 ltﬂe?et%uélﬂ% Weurth aspect

first {) ate, that in turn 20 includes
t he The MEMS|flow padule ofithe faurtbtaspechinclydes the Firs plafe, thak in turn

1n£1h&e§tth9|g ?16{%2%?5? e 'ﬁ{1 Y flov@? i Ocﬂlro'u %éﬁéﬁﬂ%%zgf be of any

| r st at e I's para
apsmpflatc elzefand/hleshafner Preforablyl életﬂTsttpldtaeﬁeI@rdlﬁhyflth racﬁmf%q‘ifeof the

ﬁrtslhba%l? Hiaf" ag%saq?v‘%ilyl ?r%ifhf the q{?stq)? ng (gaglleals?‘{hg rgt@'{}]erglxlgt%ﬁi efilnt of the

ﬁxbelfaffﬂles |Is oad emyedlmemp g&%ﬁu lfafﬂepacabda}'ls d@isppiednn smced fakation to
odi t.h the f baf f |
i) gl BRGNS e Ao B USFsep Rl R et

thé hlewfthtfoﬁgh fh g (s peexérss eatlealseeaeetrtam 1eresstizion the ﬁrssblafﬂe to

Pyt B Ol V2l A Cer R PR, LIS PYBUBME Rl iy dycre and

tho &tk bRteans) vetfhiSritdteSin dffetR, sRyedlevelbhd @ahad biaEllng springs or
different, spaced |evel

one
thg ke coRld jop e R pmB Soniprred i s ﬁ%ﬁﬁ?ff it fﬁ% St plate
(aRd ¥Fert !’E@ ﬁr'str ﬁéwbll?(f (5§ ek rb%haifnhﬁfféﬂeﬁt% p%s@ﬁr@ ex{s@nﬁross the
0

over the first w ort S until a certain
MEMS Bow mradyle, ﬁr@b@bﬁ@eesbp Wf% baltlegeayld then sVRENRY fipmphe first

plﬁ@dbﬁh £, "ﬁﬁhgﬁlgtd Hﬁﬁgﬁlhﬁe boF itsphadd e riat i ﬁrmﬁfﬂmaﬁd the

omt I rst I'at e. Therefore chan g
ﬁlmalglmfﬁtllm w@pcmse toha cbgeem ditferpntialmpsspgecrosy the h%%M flawamigdule
r | & ih Qorta & RAMGKe Kbkt plate and thereaft
oot it 4P B SR IORE & Ray RO gl gt torea
movung ewgt Gome thetfhwst platest baffl e originally being in
contact with the first plate and thereafter
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noving away fromthe first plate. 10 WO 2005/ 081968
PCT/ US2005/ 005733 At | east one spring may be used to

wonvaEiswes nt er connect the first baffle with thecT/us2005005733

above-noted first plate in the case of the fourth
aspedit.ledBhote spuoh nephbe mgedntayndmblgfmtamynneaam st baffle with the

B BREHE L Ll A0 BB ol oo
dpppipdate| sizeb Endzitsrecbnlf' guratiér) Vbt kRold st leddafifitl etho tidt first baffle.

W ple,prtAE: S bty Be Hartaruyihe ot bile 26 of e Pibypatially
hhiowin 1&rﬁrféhtaﬁ§n tvhen MElBg td RYpoRBIHa| shhikpeQl 8t Fri8ur iof B flow

fl ow irst flow channel may be defined by a
&M@rﬁ"t"h’é‘o@‘ﬂ? yough the fastfioy roke  above- not ed

f ir stA msatﬂewl dhahiR® nﬁ?%@ d@f’médhc%/ i 9;%5 Bet%alet% firsk fb@fffe AW the
ow nodul € through the first flow

entering the MEMS
a&svern%f fipsé plageainy the cess dfyhe Frurthjaseeet. hAke flew ientetng rheé\dEMS
fidw Sodd® tlfr!)lfﬁ‘?{ thBRORSw PJIIB hﬁ?’; bi E'e%l'ireété X al?ig ﬁg@ ﬁitfﬂmo this first

extend at | east generall t he
floye (charingly  Fthisafirst dlew ahmgmé may teh@ndj |at daatti gmlemﬂytlh dhe lateral

41411%1(91”51@&'(191 at Qﬁgllcl\:%gg eltd ﬁl\@'d}t?%%ﬂ Io Eh% tﬁr ﬁ/%%ﬂ:n g ed lﬁ}%ﬁé‘low

| ow port rou
hodwe thrmléhl ltlee first ﬂmeﬂ)elrt albl gnynase, Ithenﬁtaw p(xtgehm'eg}r the MENMSY flow

e |ndu one
Tt BTt b e et ol i i i o
ln@ﬁo,nee:harm il Hieectib fog o flotvebrofiglr the MHMSvﬂohammlale may
al vva)ﬁeh ve a t he case

V.0, r.eat ar th
the FOUFLH ANFact rs{ﬁ&vg Fléagg E}H'ﬂﬁgﬁg? ?)Pf‘r)]]ﬁfnet@ﬁa?r Tl zero
ifiithrestasd dfahe f.duah aglectradt st or&&ilméﬁs&ﬁi df (ﬁn@ﬁﬂ’t/ﬂd\e cRannel may be

#let vty » P 56 foogpiogre it i Gt rwsshpiopiin te

dfﬂ&etlcﬁanﬁﬁhdlﬂrsbﬁbmﬁﬂ tTihe spacimgtbelileh i Mkt datife A9IpIBLS%r and
derlying first plate having the associj ated

t he
tﬁ paderlying fid’rl%f? §§Vl’|¥a§lﬂe sobieisd figh dovy Pori(@rmzopioyigp this filter

ﬂEOtﬂiﬁch@ﬁﬁdﬁﬂs toSint18dd ACdidRy ﬁﬁera)W‘l%ﬂrex{ehJﬁ (f(fwnv\@éﬂl the first
at extends down fromthe first le in

batfleetn; the figptiamel the edpryingy first rpiate. p|AaWesuch\mym§@rcﬁlter wall is
;ﬁ'é}@ﬂdbl?fdlﬁléﬂsio%d Weth!thdtShat Wh%ﬁ ?{ f‘%\ﬁlag {fFrn@élPﬁ oﬁ&&ﬂgﬁo the
ter wa | S

when this annul ar
fosttndate, e regultingrargs) encempasses thediretl flovwppria rl\éldtlpin camrqira difteswalls

Jf tPlﬁS B)PE %ayfﬁe%‘ﬁl PRE the d&‘%ﬁé lerh ?nu?tgﬁg i' 1\%}1 ﬂE\!v lp%l%? gre anomateg with

ype~ may Pe use ere
ther ﬁlst bdffle @.poratls fisst Sowgeogireftably liag im XSodidiel énnnht filter wall).

.&’@f %{%r%glgx ﬁ/ﬁﬁ eﬁ?xré{tw{l t%% ﬁlftelrovz\a/]llg Qnragl {}s%fggo[)}?rgxlblﬁ? g?cgltr%ﬂed gap
foryepiidve wﬁfmpgmg & éxirth©MEMS flew modlle shrom thefingsidy pdat.
provigle con for a.flo ttenpting.t
o ¢ 11 aORERR At TG aF dee Fie G5 et e pPER mpoineRgs ¢ fis
chhm cﬁ‘kaqﬂ&raﬁl@toe’d’lritlﬂoﬁx paptspivizh e firbiebaErRsiginf aligh@d Wi edch First
clude a, _first ropo aPIur iéyof
F% ﬁﬁ%t &ouny; {THat; e Wenrpy 1518. PW PrEy may
chdchvﬁﬁ@ht tligonsthe figd bfiifﬂ@W "Jﬂférﬁovsl' l’:hr&t@h%ni/ IS PSP in the First
That is, aflgwthrou multiple first flow ports nma

Yy
LA o ETTeR (3 PR POVAY f pPECIBAlheeliTstipE pefore exiiing he

MBS YR Mbdulé.i D86 of MBW TG fldw pbiemiy &8dnd tﬂxroﬁéipthg%fst BEfrle
required to proceed around a perineter of first

ap yfoll} eTB“ePBF%,htJé)@if tﬁrﬁgﬂqvh g@orts and the plurality of bafﬂe flow ports are
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MEMS fl ow nodul e. One or nore baffle flow ports nmay
extend through the first baffle as well. The

wohosagidey of first flow ports and the plurali PgTak2005/005733

baffle fl ow ports are 11 WO 2005/ 081968
IﬁéfﬁthBQ@@ﬁ"lg@‘ﬂ)Eﬁtﬂﬁthapaeﬂm ﬂh)bqghaern@zagm@dﬁsu dlowt pat nmst change

G0 O T, A RS G o R o

q@aid se 1@1%@1‘[3&%[* ﬂleb@ﬁé vierb |an1\(leﬂCﬁr§tSbafﬂ?634_>kil§2| uBlBzes a single first

i npl ement ed for ase where a givep f t baffle

{RY po e eD s Ba "aPTRE Prerich actig g, ot batlinéy prgagily from o
fidetteodghen si; g{%Sﬁﬂdﬂ'ﬂbva r)ng on the fi rst baffle is
prlmgrrlelyfroma | ow t hrou ingle first flow

por t )L PHREssHp é§%rt?@é’nél9<eeﬁrtsbllﬁf%€3t ﬁ@o‘f“’l thigpghythe firg fley pert may

I{alvg% Eﬁéc@ B8 thetpdSitibh b5the filsPMMAOTelatiVB thé‘ﬁl\é?ﬂéw &t fnecﬁé case of
the position of the first baffle relative P

th? fow faSRARE: pbier Posthion b the diss bafifle in yan mey detarminpide tﬂOW'Fh@ out
H9Rd LAERS ﬁBwthﬁlufe' r@helﬁ/%t ft}{eeﬂd“nrate% of@lx M"jﬁ\t/@ 'flﬂv%o&uﬁbemay
flow rate out of owrm Gener a
nprgggeathe spegingbetvean thefinst lﬁafﬂwm}dh@ ﬁr,st ﬂa\y pog nmezas@as@ may
retagé sstﬂégﬂaglg k%g{vyé'@l? ﬁletcﬁ}ﬁ baff{e 'ﬁd%‘ef f’ llSF ﬂg\gﬁ i Iagcrgaséss.’t There
I ow port i1ncr ases da ecrease as He spacl ng
éaeta\mmbelt blechbiactstizatiahs thet laat}dbd nedd inrrsiptiédl wwhe Girst baffle in this
Ig%ﬁ{i € ‘i‘)%%si% th-gp ﬁl% eﬁrstﬂ{a‘fﬂe 15 tpr ergtfl% p?ﬂtg hr*aelr ?sﬁ%he%xlstfz ::1? fl%vg irf)?]oceeding
ittoi the M@q& fldw rninld Srduplthetfing ffowr mirt Y#lf doheaci the first baffle (e.g.,

refe |ondsuchthta 0 oceedi n
HEC O R TR R
Mfﬂld iscgoattivatd ?d&ﬁ ﬁﬁatrt}&iﬁ floaf fn:elﬁrdb@ &ts oﬁlﬂ)gbgbﬂlyf on the first baffle
ines of thjs W nterset t i.rst
31%‘3 prCCrePRAen the s PALTIP S SOl {7qrpl” i Ppaespgnding
fueratd bfofhe diratfle).haAthe tpdkifod bOle @i’rﬁfb@fﬂ%bﬂs )ﬂe lént upon (at least
orthogonally on the first baffle e force

lydgr 85 asfewhete dherg, grermudtiple sty %p@rr%%sqcsatednwmhe first

Baf1d, RBd HOYsILEP %ﬁ@k%eresﬂ% fffi‘&%aﬁfe ik Rgsobihfed twiltf §ihQe first flow
The position of e first baffle is dependent upon (at

nost dhe prggsute being eegpd phdheclisiebaffiebe atflosy entering they MEMS dlow
1{16&1?5 th%u%ﬂ’tlﬁéoﬁxtstsﬂﬁ ?91@ mﬂgﬁgst‘ﬁ‘c%ﬁa}lﬁ tﬂﬁ:ré‘a 1?1%111@ QreQ&EJ 81 move

possibly entire re the first
tb% ﬁtstz baffle ﬁlrtbpt dway fsqnm thedirst flowtpofti(ow, lnpmasm)g thheize of the above-

RGO fonp L B3 Shchl el {edin B prp St plap B i
b@(ﬁﬂﬁt clogar t¢ gmsfirstaflave pbai(ag.i redn@ns thei sivetdfithe ghogs-aoieé first flow
c¥¥ )m)ve the first baffle further away fromthe

[ rs% flow port (e.g., increasing the size of the

abov &he nbbwehdidd mbvemennoitha firse baffle Wh kdspors el S prgss@fRt changes is

ses in t re wil ve the first 25
{35 R g wopis? R SRR Battng, Oy e The Oneplatige of dhe first
Halfe ﬁlp?tﬁ'eﬂf)lytahlQea@b@ib@taﬁtﬁllﬁ%aﬁﬂtilﬁéd &drRY this have@bot. Alldher is
e first_ baf Ie i n response,

bo e- not.ed_novenent, of _t
%? é@%ﬁhﬁgﬂ% RNgeanly &t lqaptsupstantighly exially de.g. alongen ayfs that

o@h@gp@ﬁasewitx Aliredton oA Elolventefial e NEERIST RN ﬁba@@mtugmﬁe first
first baffle is preferably at | east substantiall

flesy Peth: renpthe s fh@t they ﬂ@tam)c@ﬁﬁw thepfirst hpéfle ang angy upﬁg%ymg first

fie cﬁdn@@st b}bﬁ'fléds?sd%ﬂ{ﬁﬁll? RleYsaft amBflacRUPHE LG I Yhe surface
axially (€ ng an axis that correspondswth a

o |ﬂii%ﬁtSF b#ﬂefthaa farc%ﬂ}eemp@rsnﬁgcetqf dhip/EKES plateowY picaaather is that the
t hrough the first
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flow port). Another is that the distance between the

first baffle and any underlying first plate changes
woypo@tosisast substantially the same anmount acr Bes/USk®5/005733

entirety of the surface of the first baffle that
crdsas@Siofid) eardapgfethe sboveaneddirst flovs chirmmed (fheaspace t@ween the first

oa R At 08 108 YR 1 GELOELRN HEPoLLY Eopmape prpgortionaly in e
lat?’@Dd'iﬁreﬁHg&f% aﬂdrfg&lfae 'ﬂdﬁgtu;' ohhB figdt ﬂémﬁmﬁace bet ween t he
I rst a e and thnhe rst ate havin St on
fi r dhe MBSl ymodpg e 6%@&59% &Py y%ilvﬁet Iy of firs
baffRh @F e AHoVRASEO B pOlcadh BAVEhd tGeast ST tHISt fRfw b&e EhESbf these
fl ow channel . Thé NEMS flow nodul e of the fourth

firgidygfles mrey\bei indaparfisntly Wpwed o1 g cepmp- rfst plafebyraf eagt qgp, and
m&rF g;wéf%gl\f{l? a{]EﬁJCh 0 PErinfACHROANENY ! B8 e %h%l fid fhclude a

these first baffles may
se¢ond penibiatis Higposed intspered relation dorfitshbafideéy ipa étr@cul@y ingwhich the

ﬁrLteo%ﬁ{ ésg nglyﬁgﬂﬁféﬁ@% ietg\%rnﬁgﬁéfgg ln}rfrggssglrg gﬂélr%&%’ fr@j}l a flow through
the;ecmpquingtfasttiﬂm porg(s)li Aosell seqond ;ph@te d>r¢feltabb'| loﬂude@ at least
onB, aéf lt ?rae)prﬁfgx(aé Hlurahg' L getcb by po Tfus %ec nd rpsfe{te mag be

ons6 to an X’ncérease I n
anthveedemna flirarplae ﬂ]lammg taitrrhofﬁngh a9 foktefocogack stirstnbhfﬁg ufddr by the

M}E#gvﬁﬁg‘é@é@% 1 g@g%ab%gzﬁgea%tec 21 d !%raség e$1é ;g; VA é’onﬁguratlon that

ex@hdﬂ al fdly 366 degmendbdltoav rpferense adidi Sdbﬁﬁélda pl:llc&bda pREneter)
anchored.t i rst Iate ayi.n ach first flow
mtﬁfspvneftﬁramé Sih trotped sy, S ﬁ;ﬁr oW R agecond flow
pof® giefRablPb&he p i e Binwh ARG BB enrdilR uppors UDPHO Eécoﬁ@pl@te may
bféu’ft configuration that ext enqu a full 360 degrees
in t lepst QrecvamEe sy st {5 cady fingkbalile to Jinyt {he Maxapyp spacing
begvaaeh r’tflce 'E?s@ HAST! shddny B Phid. | TEkeadtd -@RCABCLAHARR movably
all first flow ports and all second flow ports
mqﬁrfcemeqc@@llgy oRs PFgPSIPHngndat a8 \aaehegd de the, figst amfﬁm Geh such
spihP PAAd be IitnSred 86 %%e&h@%ﬁt&ﬂaﬂnmﬁe@ Q)Pt‘ﬁi)ﬁ V@Julci AR 099 ®r more
overpressure stop for ea first le tolimt the
springs tmeniesp hetivaen thb drspbefie ehé thei firsitplasss andefos ede ph@wre springs
to.ek{erﬁ thJ\X%Er? he Jﬂ%ttb%ﬁ% agld s'é&%dyle[tg‘ fa Q%\ifltﬁ B%'t BRIy %Q'JVX for
IHEET Qonnett Oor NDre springs at are
ﬂc&nodmbbmlrp@es he f irst plate, each such 20 spring could
nchor ed Anot her | 0
R Fummary, %slt Eafﬁ% BSCH gﬁé Qle?ftgurg%( at cgn%rg]?:tt @%%%u%h the
MEM$ﬂ0\baJﬁ6duR: andl thishow icortiiol i afbiect and fubibeoné clradt@izetions.

to. ext the first baff d. s
ol B i of e s pratent Sgld oo gl cxord on
th€ ﬁﬁ;t batfle BY& lﬂ@mtenhgl s WIBMRISYlowt edulé rtislougtafhk [fiest lﬂﬁ@@bobty and

B F P DOt G S Zon oo BT ) e poption o

th@ﬁf!#"ﬂﬁﬁé Bhote &3t Bei 1B H&EbIAOE.con dl &nd habedBRtive to the first
position of the first baffle is dependent

Ple S8 AR PERYidRyErexieT thaw agroportipnal jnetease dp fﬂpeg Plav rgter qub\pf the
MEMSeﬁbﬂgm&hﬂ“e g‘ﬁl\lﬁs{ 4 B\ftlﬁf?%ﬁltﬁe hb SRt eefMESS ﬁb@%odule

port, and owra low exiting the MEMS flo
thmgalm fhe first prmxae”manum@m wehﬁ%@mﬁl BHesSHIe 2cTpss ﬂlr»‘rl\éEMS How
chﬂlf fle. Another is that the first baffle is configured
gl noves relative to the first 30 plate so as to
prow de greater than a proportional increase in the
flow rate out of the
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MEMS fl ow nodul e (at | east a portion of the flow

entering the MEMS fl ow nodule through the first flow
woaods)sfaws an i ncrease in differential pressureCcaase®s/005733

the MEMS flow nodule. 13 WO 2005/ 081968

PCT/ Yhe G0f/ 8 2588 asps&te of tfet CP’ies%ﬁtdeéﬂﬁbﬁ a@éﬁﬂ&‘dd&dey 4 FRer or

resent invention are enbo a filter aor flo
5 SRS R9YRgy 2htledst e TR g 7 madyle | qgpent hat is

n‘ﬁ@ﬁl)%{b?icaﬁé@ PR a1 abing §t lezfﬁ't Fir@ bR ICR LRI essP M€ ERbBifkally, the

using at |east part of process. Mire
fliseelempei apayybe felisated pi 1@@# inepaginisig shery wWarelmgthy lishhingglagien to

tﬂleeeéﬁnit}il(fﬁ (ﬁ&res%m h %r}ﬁfo{os%}fﬁrle %9&&1' éghasﬂ@ afl BhRUphANf a
to 5 the definitio ores throu otosenS|t|ve

Idge pioadss). e. Tdus filiey n@eraglyl @asstbep@ﬂeg lofana appragpiate application.
RGeS %ﬁe ;l;mlﬁarf}} (Jiets Ep%?igalo% 0P %he tfﬁteyﬁsggmﬁly %las?ts. The

approbrla wever, one part|cu

ftfﬁsthroaglh the ap&mhihwapectsmf fisr predout invdntion walb bedrsnjbeil avith regard to
S

%11ﬁ o 1rCLélgre P?ar’%l\c/né n o(\svr? % ?%ﬁ%ﬂ& g %%)?é/cga{%éc#}hﬂstﬁg & fteSr ag%an%b oy to

Hehlles:npai herein vy bapebintedtindeapenddotwfany applitatioh msduu‘elbmt(s)

appr ed tha he t.er s se olo b

doser BEh Hesbih i grepet Pl By eriaisReRt ne maped for

kg ﬁﬂi&ﬂp@iﬂt r Eﬁﬁhhétﬁ%ﬁi:(uﬁés fl'al|91‘1cfahf1g b MIBIgS @ilteofoddeor element.
resent invention is genera irected to a

T B Ereatph BN ISt PP A oot (et a Pataly of pores

tﬁﬁ%t&&%bﬁﬁle@l%ﬁ@gﬁ'tﬁd SlterBMhne CIThlseﬁl‘innéI&nent fE r&llsie)osed in a

fabrication entails using at | east part of a

nargeRey efoatt gpplend Bousing i 4 yHlost ob@#@g migighgn %ﬁ?t@hdhe implant
SR ehal alréch:ﬁ@llrfgﬁghttﬁ@ﬁftér ete%{en? l ement. This filter

el ement is disposed in a passa of an inpl ant
hous i Mgiousaefinesinisrexist ofethe fﬁaglre&traotya Bigu e the é?tﬁ aspeetaf the
;{Eﬁséﬁtai%é‘}{% ' %ughé'rqgeltﬁgs 5/%?59'1# 19?04‘; drhfe€'in ﬂe%néspect of the

rious reftinements exist’o tures noted in
presienit ionnticn ehevdl f t Fheas pefitemshtst il agditienahtfeatures may exist
t 0

I R e
filtee siemeet andanﬁrst hommg iptchchi ﬁ]teumd;errfbé)atrua esmtmyucélxth@t the @ilter
éIbeé% isdnlﬁ'%gn a1|¥1%<g n a exeg éS{Sé C onb v% ﬁ%%e ff'lrsrl%ousc’ﬂgl ’ghﬁ% ﬁ{tér;a%%mbly
Aayf thes be Bivpssed thté ﬂie@assage\d'alyeif taes skt yiousinga Hmfana‘ely this first

such that the filter t ed .in
RS pRcisapdel abos Bl craent T i bt i hpig 1R and
st@ﬁc&ﬂrﬂﬁnliéry ffﬂ%céshﬁa’! aﬂﬁseﬂdr?tﬁ@ﬁ?d dﬂsﬂa{nﬁe bfn;m lﬁa?sm@w 50fum in
e | an ousi n rer era IS 1.rs usi n
ORiaichinly oA isLtig G Tomte st 15 i T pisn mboHent, Hhd by a

Jlétﬁﬂc@ fof 8bSIBNIm [BYet BANRerfehlbblinRAE(e4D, tBE SR GIdMehRARY be disk-
surfaces that are separated by a distance of no nore

shppad)-a e trlwalith qf porgsgae befiveen Hipse figpt andy seeand primary
fAedmre than 15 gmin another enbodiment, and by a

di stance of about 5 min yet another enbodlnent (e.q.

the fihewbeveaiotddinst hawsjneaayheskore sigihben the inpplans howsing atjeast
vgﬂenﬂﬂg ﬁﬁpﬁm% ﬁ%ﬁ&qg M@%{égov io Séical inf _'(1;1}3l nﬂ'nesfﬁfép @fément may

rimar surtaces ote first ou5|ng
bva@asmeedmrtmnrth@ ficst honsingt sueh ithap thenfirshiansinads diaposedalymut (e.2.,

"surrounds") the filter element. For instance, the filter element and first housing may be

concentrically disposed, with the filter element being disposed radially inwardly of the
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when the inplant is installed in the targeted
bi ol ogi cal material. The filter elenment may be
wdizeposedswi t hin the first housing such that tReTfiSe®s/005733
housi ng i s disposed about (e.g., "surrounds") the
firfktl hdueihg. e Maeifter: eléént alks tngdyCiee, mblied inlahie r appk@prait mandr (e.g.,

firs S rically disposed, with
ChFWeca\&Y F?@Fé)&%(’pﬁ‘e?lﬁlgo e‘s‘ﬁf (oUsit&di al |y i nwardly of
t he Thd AbWe-RS AR LRenPab) Ue2RRAR DR S atflbdst bart of e LIGA

housi ng. .The filter elenment al so may be nounted in
Progsst: oEﬁ fhit sa57aAPBPlopEsive maggtisfrould %9 PRdtERed) anglegelopéd to

deffihg 8 FileREEm&R tholf fréd el PHofkeRANS WAGriall RAd 3R %&oﬁ%e thaterial
filter elenent may be fabricated using at |east part

(ecgﬁ agnaaligeuldheriepasted (a1 Agotroplatyd) withip His sdd ki dafipe a positive
: |

B o ) cSPLUERDR, Py BB AOHSLRSL e SolElires,
dissatved)i dinothenoption fapsingpt leatt pantrat ®EIGH proeess. would hetafapricate

thé Qqﬂ deg 31&%? iplr%é e;q?océmé ?%hoto%%xﬁsg&\éogxﬁé{lﬁd)t?vq % ' Ha\lnré 3 short

walelengthy incTivgng |v&hlheut Emdtaigot xrmysd axtrehel mhlamoﬂ&e ragsyove deep
ul%%‘fri‘gé%lfa}’sgl ilﬁlg&\ﬁg%eng@ggtma e a? u18 I’]che O'B lrjcll%c\:’a eréag}(p(,sed
poltids euf thd ?mmnﬁweemmeﬁalﬂ@n% dllmtveéemmet icee ofbd ebditve resist

Y BE UHPRREEE POHER. S8 PRERIPERRS ttertal ot Sikalyed in the

ca@er o fheepativel rédia ¥y s@ndtsuclaghst thd bedyTaieaH RN Sildnent waldedel dFined

then be eveI osed ortions_ of
RVIGIEER Yepthireent i e | g g icfter e drgelopment,

sm&eavelfeng&h {13 1§ bl‘éi%rﬂé@ﬁi &ither &¥6 Bﬁﬂb tiReh HAced A& REbnal control
portions of ‘the photosensitive naterial being

thefiraaydieyeadizeh the case of a negative resist system
suchrt Q%iectt Ir@th Q%}L‘t rﬁ&y fnbRad bésérﬁﬁlln@tﬁéﬁf&r AGHEA, PBrst housing,
def i ned he rel’evant portion of

anét@oqe@@éd@wng/etmﬁbw (&lﬂ%fwﬁemlémifhpsﬁl@rt @emﬁlﬁénay be disposed

I t f

o5 PO gy SUPL YSRGS B 505

periigter wh yhehBlter eddnientyd . Afl'hestspattj ache $echridh hasgieg mayebe disposed

W]ﬂﬂﬁl ﬁédﬁrs? ﬁ&%g:%l IIggoé% %g‘l d ll:lﬁseg% ﬂ% ﬁ?%r%e'n}él?tt i3 {d?st osefil within the

seasﬁlehduhlyg bafoee the seaind dbesimnts d‘mwsekiemdms pbe €igst 1id0sing. In any

it i h d h h that th
oo e S-S EBoEEA URbiT DRl ab BHetAS 4 i ppint
hoelsiagce Pigferadly, thedkit apaiot saond heuskpcmoEcth OaiﬁlVdigbquhﬁe filter

d hi.n th f t. h | nb
ciGh7 T pas CBbYiBREC e HIES5ER (B 71 AESnoBgQHeYe fist and

seb&wsmn@arp ehPices tﬂae aReRPaittel Oy Shd Gbdve-nBlesP G thg WMrhiltidns and
the first housin In any case, this filter assenbly

RESPIL thePPSs d into the passageway of the
| Pl a8 abeR-fhRdaSeAhd hBESi Lk be/malmﬁle& 'uf §tﬁx%6 ﬁﬁon relative to
second housing protects and/or sup ts the fil
the Figsirbeisng) in By APRECR5I S HEHET (etgwé’“fsﬁ rf f, é@mek é‘ﬁé?ﬂnd?q% e dilter
clGASE b mIRYaiRAVIS d Fik&t pAithn SREANED id SROYI TBLSRE &S any
that are separated by the above-noted spacing
appraprigtat nemst amdvelloe Piaterablyvn thehfilfen eolgreame sandk seonad hphging are
?I Xegd e ﬁgedcs)]ﬁo frﬁg ré]&%'t@ Qaéﬂ%el? Qs %‘ i %r&ea%d'sgcoﬁd housings.

positi ative
The first and/or second housings may be fabrlcated using at least part of a LIGA process
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30 the first housing in any appropriate manner (e.g

press fit, shrink fit, bonded). The filter el enent
woayosme19sai nt ai ned in a fixed position rel ati vecrawseds/005733

second housing in any appropriate manner as well.

Prefie ﬁa@ﬁeya niofefrbinl & ﬁ’(ot@leﬁﬁifb}l&tmz&ﬂﬁhl Sle oaivtl drmuastisigs aliceafter

i nt ai in.a_fixe 0S |v to each other, .
JEBOREE 1f FErnd 18 Do 6T SER THRTH QUL AG OF DYfaPFRIG Y apbioprist
;fmd/s?fsni&e?m%ahwi;ﬁ%%gﬁvﬂgw Mrtgxgdaz\%ﬁ%g gg }gl(,l)gcbl gggﬁt the relevant

east par or a pr.ocess
hopstnpg daestlss finosthe Bhotpsengytive mageriplh pHeeth: MOFeQVer, gpf of both of the

RBOINASEERH b En ¥ 8RS edthork Righhinghihe nﬂgfaﬁtruo@bmg Sat least when the
thereafter —deposited to define the body of the

implant/ismstailed &1 thgtpreetsd biglogisabgaterigl an appropri at e

phot %@ @t?‘djédt Yi¢th qwegtrrh%} inb18ad ésgé?ﬁblﬁ?\fﬁer@te@ eRRBA a first housing,
wav el engt e efine the relevant 0US|n

aisecent hqusmgoandtm@ré thovsdrgeintd a filier assanedy. aA) ﬁrswndmftthe second
1&’!&5&? Yid a ﬁﬁp&g%? Rk ﬁ’gus%E g?](fli nfldtyr tdlﬁg
ousT ngs may

he ﬁrst housmg,
e nore ri ant

sath thmgashe fulsehousing w1illrlp:| @mosepchahon'sthal fileed elemepthwhen the same 1is
& mi)oge gwe n%eoigrsﬁ% | eco%fi apa Hﬁ‘rd %Qha;ﬁ ’Angffér??rgx?agleo%tused

=

e asse er e en
foo dlrsp(mg],g thaﬁfsemolmf t]ltmsa:sondga,nd dhidl Iwutings itohtbel ﬁrsn gousmgo Imone

St SR BBl ol SR o b hE LR s A8 et
wbirppdisdedvithinrthé Fiest ﬂlbmﬁg hmlkﬁllyrbgse s Siltehassdmatily tnag then be

ARG SR A UG Jbed. BEISh 16 8% eggnd, and

1818 hodsirlgh @ol&iﬁﬁ%l‘ﬂ prAfdt iﬂ@ly dr @uﬂiﬁﬁ&heﬂﬁﬁer eRAnO ! Eehe BRYodifent,
used for disposing the first end of the second and

the filter AP0 Ay S feo gAY have frsiandrgeonf prigtgy surtaces that are
Lphodh 5. ab&\la:enoftédl sh&in d@hrﬁlm%lehs dnd b@%@ﬁ a8 thedrdsRRtend.
first end of the second housing before being djsposed
wi t hiThetaheverngtet sepnssansgthird housines cagemay fhp gndintpiped in a fixed
ﬁ)%ﬁi%fmélé(tlmx e G St RBsik pé npérﬁlpa% 1%91’151’(@ n{alﬂﬁerRélﬁs @&@é’\ﬁiy skfink fit,

[ ant ou5|n F ef erab Irst, Seco nd
mnded)t Rihe diliso glsmn@tsm@sobft ér@tntwﬂyn prfbteé mDSlHWd fedative to both the
O, re | t: e
%H@‘t&e{ntdetfngﬁgfﬁ%élﬁ% n %l‘lg @E]g}%%na!gg glg{ri:l%ﬁa Sh’ﬁeav 2? mstar{cg téle filter
devan apbe mnyalmdrlﬁ adizsd p@atonameeely bp puerfacimg ngh liotiethe second
anggl\élgd QOI{SI%%% wg%ll!éo%ggnec{n Wit {1 qi%@‘é’“?jggpgg‘?‘ﬂ“ oalﬂgn w&tﬂg be to
1h0u1t3 itinegSltee atdl’nemilyb the firva et &fi one dr bothaffthexedond2Md third housings

lgeSSI t i%gg\l{lgl Lar. § Qfglglht 6f€5§t21%50§191$$ tS Il:ngfﬁliaplgkr% {ilter element is

?&ﬁﬁgﬂm in J figedf pobih&xﬁ reﬁih@ﬁ&fﬁaglﬂﬁ%’th@ﬁrsf}@éd@h@lag@ duﬂélﬂm?mgg
I Xed_po ition 0 pot the  seco an 1T
housi THEsfinee ?rotﬁwl hovsTIga A e QTR sipgpt east pat of a

LIGH pRE&s (4. @etofdekih@ﬁ mod ﬁ*&ﬁf&tph%ﬂelﬁﬁwgﬂiaf&l@l iﬁeﬂnélﬂm@tenal is
fixed positron nerely by interfacing with both the

thersefiry depptited nior defing U@P sy vpfe hepisdsventohaugings-t By fxpesing an
Jﬁpf@ha@%@ﬂo%smwﬁfagﬁﬁl t@@itghtq{évm lell sHoP St Qerdsth ﬁtgg NG dEMR the

[ter el enent first one or bot t he

r@b‘»@@ﬁ cdonyiee timqﬂu fwauﬁxerré@tosmm? @w&ﬁr@}ao@r Prih-t veoreoyRR one or
QP/FIteI'Uf Fﬂletﬁ}gt géc&:?tf aﬁpﬂﬁﬁ 'ﬁgusn{:}g'é?{ ?rb@l?rlldfe ngllae?hafn' thd fofiplant housing,

ement 1S nalntalne In a posiTion relatlve to
& depit wifentthreinfplang is instedled frckhe atmtqd w@glm ggiengs. The
first, second, and/or third housings nay be fabricated
usi ng at Ieast part of a
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LI GA process (e.g., to define a nold froma
phot osensitive material in which material is 30

wohers@afdcer deposited to define the body of thecT/us2005/005733

rel evant housi ng), by exposing an appropriate
phot oS eixth Ripeet nﬁathe riresentt mvéntiphtis lpawdraily diredtealr to a method for

HRABL GRS P BRGS0 g

lesm_g W‘(Erra, filten essembly 9 egpadingtalphofossrsitive &ﬁféﬁﬁﬁto lightthat ik b dhort

housi ngs . .be re id than the | nt .housi ng

qva gﬁ?ﬁ"ﬁﬂ% W@ng’lo ﬁ 5"%?“‘?‘% A%y aefxltréla‘ | trpyiglet 5?3’@’99% dleep

ireviclgl B9, ABtehe ﬁ'lter AémMDarnd it A6BHGire each fabncated using this

PCT/ 82005/005733 A si xth aspect of the presen

VRS 8heiPgste dheyetie puasbledimie g didler assemblyred h’é d'ﬂﬁebﬁssmlvéy ffgthen

cﬂﬁbdsémlh%rﬁassaE%yr@taﬁ odplhmalousles AaRyw &%thé?gm?ﬂ tibn Brough this

filter el ement and first housing for a

RASHERYis Vﬁ@%HB@Pﬁ@haﬁﬁﬁbﬂ%@éﬁS|t|ve material to

I ghtyhaud REnémaiOhdst oaY f‘éa&?&%ted uFfeJldﬁgh @(ch@”sﬁ(ﬁl éect g the

limtation x-rays, extreme ultravio rays,

Wetenhipveition. aytser fagtaes nap etlspuhet iggorpdratae irt tlamlxth |a$pst:t of the

a t 95408 e

a8 el A PR ROab Bt Sy gy it

ﬁliﬁnvsluali}{ ¢ran ans s@nthhagions Ptelﬁmbly,dhesﬁxssmilsmg peotrasaEpe wapports
' nt Agrat i;on

i, 38 HBRRRD 1 S04 Sl b2 hBL Rt i i 3eond primary

furfia¢es rtheg Iammrateﬂ/hy Iﬂ&@am@ liméatirmt ol is telaﬁonttdﬂ €he first aspect

res ation the sixth aspect of the
afg |c@°)%r%"’<§’§’1(len;H ﬁ\?&ﬁ t%ﬂ poﬁfr?‘ﬁ&?‘ features may al so be
i ncorlhe rf&ttehbusmgtaMcﬁteﬂtvhtlﬁﬂﬁ&@ith @bpechay ﬂfe&ﬁ@f@tngld than the
[ f
nlﬁ%&ﬁ(@gﬂ‘jﬁg% léa!% \lgl'een F%%E@;{rg uslalgﬁ qr_(;ltrlfc’l Itl??ntgqggt% Ib}ollc?g?c%l material.

Tientilien alein@t mBF & ﬁﬁ}ﬂ)@éd/wnﬁlﬁ €he ﬂhfsﬁlﬁoubiQF' %hdhgthﬁrtﬁé st Bousing is
cg d/ or _suppo the filter el ement

PROSH Ahenit (¢ B erronnigy the FEiesiemenis Fpy ingencas e Setslement and
ki ASUshhg Dby ﬁ)@cb%ﬁcehﬂﬁﬁllyaﬁﬁp&@@ a&,ﬁﬁ Qﬁje Bert Q@mélﬁa&'lﬂ%gc}_l 5posed

I|mtat|ons noted in relation he first aspect _
rafially evaedn ofhectirsahqysige.alTine ﬁl@f elsmﬁ@tsalwmeh te nyated in any

S i
d;l%nﬁoz)h?tlg gljltﬁhQQG% > Skl 1@a{lﬁg)oam 1t(1) Egilrit oﬁgmerﬁﬁs&%ﬁé ﬁf\%ﬁ%ugﬁg In
anpj saseprihe ghst hossmmmsainlclelde B firgt messamge,ta@d thi Bltrglepmht may be
d| sposed within
R lepse BBkl LB HEER D IBERE, “oboing |5
di spd&lecbuhigclumxtmeasgect rﬁas/umlchndm disse)nbhng tid Kilter elementpie. first
0 first hou
Hofbints R Shind Mgy M o FEER PP, Pt fagpRert 69 e
eéémﬂm it mbiefaivgd di 8 m“ms@ﬂosm(mdlehh{/wtol ﬂid\@dﬁodhd/ hﬁlfsntgh et 1Bdst part of

ousi n The fil.ter e
8 SR ey d o C G o, B e AR o s ot i
cflsrfosdd aﬁﬁtﬁﬁh@ﬁl@er @femtaﬁlezlnfdl dthésﬁec?mu&iuﬁhgg isl Iﬂalntaﬁ\m‘d ﬁﬁS%ied B&tion
r.st. housi nclyde a fjrst passag and the
el 1 B iy I other elrdipent he Blielastomb isbpesed within
thé tdtofd hilistgf bt 1036 A BN -secbad HoSsiSHRI Bsfossdl Within the first
as t _may include assenbli n% the filter elenent, the

hopsiag. Dhgiher i85S SH aal1lice @EEAPHORAY hgyei the dolloving elhsracteristics,
iAgsRINIyYor thRAnPREmEHRAA "BNhe p&@t‘ﬁ)nf & thé FilteCl1EMBR Lelhtfve Jo the

mai ntained in a fixed position relative to the secon
Sﬁgﬂyg,hﬁyéemgﬁlay ‘@qag)gedrbgfoge @sposing the second housing at least partially within
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the second housing is disposed within the first
housi ng such that the first housing is disposed about

woheosfosidcer el ement, and the second housi ng i SPCT/US2005/005733

mai ntained in a fixed position 30 relative to the

thé iffr§tt hdvRIAG] e tHeNfiRdROAsERHbLR TRGQEHIFE Hhay THRR el dh&pifsed lnto the
elenent |s dIS osed within _the_second Bﬁu5|n t

papgagey el the gpp erﬁéog%%r?a theofilsrriement ey sr%n%n? rnna ixed

pdsiti®n Fé1hthle to RRWSIINE hoﬁd‘ihgelhtah? hppiositite Mbklr;3) el de€nd housing
assenbly may. have the | ow ng characterjstics,
q

may, B¢ Wadriaingd ingg fixed EQWIO@oTﬁbPW‘a #s- firsh hqusiwe jb SnY pRRTORiate
mmh%r feld. LiRkss Bt SRR ! BdrALA)Y H) thOfiftliRlenRBERRY hmliﬁétrégd BR¥nd
fi xed before disposing the second housi ng at | east
prpmw erfacys ihpttang separatpd WotlRoDsnstinggioperptesroekigoR thafist
a
oshaf oblbBbisAP YR Byl Mt B STEI LY BIREIRY FR{and
setongll lmnsingronasi bq:gnorg)rlgtdhban‘ the inaplarg hewsig, aintagst yben the implant is

i ntai . % it Lat |
B iy BB PR, k'Rl SRR
beh Gabsicatgd using dieleashi partadbH@dLIGA gpro¢ess dbypespdsingnan appropriate

| ati.ve t hou in a ropriate 5
R ataprl G b RS e TR o BRiicEy | %5 The
fil tkie sabeomditth rmgechamhexf maysﬁnoamd Sendiidg tir fik@refement, the

surfaces that, are sep t he sp cing limtatjo
ﬁﬁ%fé%lamsna PPk hoysing ¢t ‘Fﬁ? P%‘%lsmgdgfﬁeac ey ﬁgs B‘b{nv\e“g‘n‘ih aHter
asWREI nAy v @k idiowalg dh@fa@t%nﬁiéﬁ aﬁaimdﬁauycmqn @iy &mwwndaﬁm 1)
the first and second hou3|ngs may .be nore rigid tha

the peeopdranchihid fhaerines gachamay bawpingpngd ip ﬁé’lxrf@rﬁpsatfﬁn tpltive 10 the
first i udink @flard yrhpg)xlaﬁrla{t@ﬁﬁﬁﬁe@@e Bi ﬁ%@%tcﬁhnﬁﬁt %h&yd{) 230 paition

the first and/ or second hou3|n S may be fabrijcated

ofifB Flierplenpeapmay b%\ﬁiiedorﬁlaavedomc}p%@@ §1§St Sﬁgpnéx%§hlrfbh%lngs
1naz1219ra‘i59%ﬂ£t§ maﬂn&t(fa%f rh?ér&lk\’b%/ 1%%1%11@'\;\/1&100&1& aRtselAMi A tRird

vel ength, O he subject sixth aspect
hq‘uamgmhemwltnomﬂ wifein deestsbhdusigey %empumtnértheeﬁk&r@?ﬁ@ent prean
r i
oJeh te?)lh & tog ?’0212%12 ng%%ng 2 tﬂg% h@ﬂﬂllgg ba};bgge ﬁ;o‘%;iﬁ%atgg same
wiilgiu éhet ﬁst haising)idn glecﬂﬂaar alereni wey bs poditiaied iodwalopsn erd ¢fithe
se%oy%l%%ggg Ee%re%emg ai rec% l.tng%hés ﬁ].% glsﬁg d4)'t:t}?eoi§11?err gllgllﬁ?ﬁt%thgve
fitshend §e|c¢5mi prinarg |smt§acbmthahglre ammmqsﬂ' byatlfe speeinge fim{tetiogs noted in
r.es it, shrink tit, bonded):; the positio of
o5 thp s BRI PHRNG AT T LalpuPy ot PSS PR} prgyor more
oft fhe firdt) Sbonds REDME haﬂﬁngshhéfydbdﬁfmtlﬁdbﬂﬁgs thdnl’t%lam{plant hous1ng, at
appropriate nmann re inter
e RSt NS gh I dedesimaerpband Bt more
of¥ht Hirdd, deBéhdl hidSthirl USRS ;mAYboMabidatdAstngent fidabt (Rt of a LIGA
el enent on an 20 open, end of one or both of the second
PIagRgs:t By ﬁapqs@ase}nnwrw& hoipsspaidvengaterigl Wafignt Rvingi & short
whitenbin! §Itbolﬂpu5| ng); 3) the filter elenent may be
posi ti oned on an open end of the second housing
bef dpah yb¢ didfericlementeand at deagthene hpugingh ef) hen §1t6r4asSQrﬁ@y are
fagfléa?&r uﬁh?hat éxgﬂﬁbfe Qﬁ’\@ ggeigltl@ﬂ qnzﬁ%@r}g h't MRYhg a short

surrt aces re sep ar € spaci ng Imtations
wensiengthi in thercesfmf tbmsmtb azsmvét fII‘ﬂrOSiP e@b@bm@ntamrtbwﬂlé@gﬁh light is

1Y, o
us\c%@ t:Eshe ir szl% &hsltélcogg(}j,()ﬂ)g%gﬁltvﬁi r gtgﬂ%lug?chg@ﬁtm% E%{eﬁglrzglat is
subbeguentlyhdepositbd withip|tizin molbdedinegthe hody ¢fghstelaxpmiliehegdement or

inplant is installed in the targeted biol ogi cal
material; and 6) one or rmrg
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of the first, second, and third housings may be
fabricated using at |east part of a LIGA process, by

WexpBHSIIgs an appr opri ate phot osensitive materi BCTHIS2005/005733

i ght having a short wavelength, or both. 30 Both the
filtdrtassenebllye heusinga(tid 'MGT efis ILIGAeprbass)] 119 adbthérh@ntddirie, short

senbl,y,.are f ed u an. exposu
DR o a5 ios RS Pl e PG 1 Suffofat @ subseauent
d@vbbmegtdf thd’lpHolt'U%eIﬁﬁEJe nﬁhﬁeriah Qiekls Xﬁe‘"bo@? RE &He- relePan® fier clement
ﬁgﬁodlnen short ?lenﬁﬁh lig is used to forma
tfr F‘W’IB f}érﬂr%?esguc h that the

mat erA Qévehﬂxadspé& of ﬁiéﬁﬁ@s@ﬂtefﬂ%rﬁ’loﬂ %Pé}ﬁlbddféa W iﬂqinﬂ)l&rﬁ 'h§v1ng an
nDId defines the body of the relevant filter elenent

Bplant Bowsmeny 6endys #ué 8 fitkerror tlpomsmots 78% implant kgusing includes a
ﬁa%s?a%g@%y 1nh§ﬂic§1 R0 f1b%A8sendblyFs \Rgsfm elt! @@nﬁ&%ﬁﬁ%ﬂhe Ry assembly

anot her” enbodi ment, short vel engt is used t
paldentleast pfist busing red v micieflidatd devieh T haﬁrsahousmg mcludes a

SHCPEGHE, 9. LBRTEDh l BSOS | Y5kt

ml¢Qfebﬂ0a‘®§éﬁb¢w housing (the "LI" of a LIGA pr ocess).
t
o rrb q e}f%ﬂ%gfﬂéﬁ&% ?)ggr'g t0¥ El% 154 rt]urgse ted 1 LR 1Y ath(nofﬂ 6 e seﬁed'ltlb?spect of

tho pohgértt na/ndtum fHuhha‘rfeatureﬁ hrawa]as be nttabxyooraﬂélden nhqﬁemith aspect of

S|n includes a sa
AR, G, P AR Y Ay e oy
mdsf&iu‘mlll}y or lnnmb/ wdebahtidre astond efibodimeh) Ui fivgt lAding is more rigid

TLehe fab g e SPh S e 0 ﬁgﬁsl%f 1% :tl%ctla%ggg blological

m@zsﬁﬂg Mele&lbddlh%ﬁi, gieb inbrsTeigtated Qlevid® isNinCth® ey bf:a?l{ye&‘ the
Varlous refinenents exist of the features
Mﬁ(@cj How madaies g ths sepends Byeehn thesfourh aspects hen yet another

RRRIERnt,| 1AY SRibioibricAet UBBEe {seAl hE FSmIRBY af) P tRE filter elements
|ncorporated in the seventh aspect of the present

Fiprpese pbryeds refgdion to the &8k andsixthepmeatss and additi onal

f eat UfRSHIERYILEXAtST devlldgqh§'l &Ltﬁéﬂo)fecﬂ\;ut ifl t}%nf}(r t housm or mounted

conbi nation. In one e rst OUS

9ronecpeh ghdjofithe firsa houskng in tiysl case ofttbel sﬂvcrgh agpette 3k ﬂmlwassembly

d

ﬁr}gs?gfffﬁg{e gr%%%dng hg@séﬁ hgtegj a't %agtqﬁlr&aﬂ? %fs%?se% ?\Iugm} i 8 1rst housing

shely thae thie firstrhotidieg s alisppssfl ahonyt tief midnefabrivEvE dbVicayand thelpesition
h h h_the fourt h ..

S iRk MO o6 RS B AROET W sslnd Bopstng jp sy

Etplpe)pfleme mnamilela rRuribér inhkis fmgatde theerhierofatirisated HS\dd:kSﬁe}dbe dlsposed

a@% ﬁ%s ati.on t t he b %(g d.sixth a% eCtﬁh d

RN il Pl of g e CVIfP Sy I P pgn en

41l the tsedvmd Siongn@r Thisustcetl h@RIngNmOPea neidainéd the fixed Spbsmon

housi [ e case of the seventh aspe
f&@‘ﬁ‘éﬁw&g@ ?lﬁ%@w\l% 8y PRI MRBRE A, &eﬁ K& P@S%{th shrink fit,
bodasd). Parédvar, ihe seéoni Qﬁﬁﬁlg\/&hi}hﬂﬁb Eé’hﬁoé Ir gﬁf thiYPHAS | '11ﬁﬂlant housing

ch that the first housi about th
fﬁhj PloThe fedaplyt i aptalled ln&hﬂtafae@dﬁaéwalqabmateml t he

m cr ofyg Fdvwe &bl QMécP@y H‘Eysebﬁltﬁ hyRe h8) AlhveintRal Q@cond and

second housing in_an ppropriate rmanner. Furt

thigd hpysings.e Jhe decomh én%ﬂverﬂdfoaﬁng%lamehe éuémse@mmgd-tb@nd rela‘uon
WS BRSEifrofabricated device being disposed between and in contact with each of the

second and third housings. Each of the second and third housings may be at least
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wi thin the second housing, or the mcrofabricated
device may interface wwth an open end of the second

waausioses Thi s second housi ng may be mai nt ai ne#CTwS2005/005733

fixed position relative to the first housing in any
Pl plispated withimthe fias homdrg sheh that, th@ﬁﬂsliou‘smtg is 61b1§dsétkabout the

fit ed). eover, .th econ may al s
B E iehior nab LY, M e ot A tug b etgd gplectively
%Vﬁ%jﬁt iﬂiﬂ%r:sﬁﬂioaﬂ’%e in;icﬂo_lfyﬁ)hadftc%(ﬁ&bvice tIiring}luﬁ %@ﬁia ngs secohnd and third
I o ogilcal materi a e QW asse use t he, .
? 8T RIS 8% Op TG Tigis hpmefhe il ovgatoi Zeaam%ent fhp frggplant is
ﬁi@ﬂdﬁécﬂﬁ&he fgfg%tea RA6E A Rdickibl. 'Td Jb@usHh, rtgesmmammed device may
di sposed in end-to-end rel ation, with the

be wrthe & of 2t G ArBliqTdenisat #y RS distigad sreend arayurfaces

61719{] 51% Cstepé%t&h b§asd s d]?.; r%hlﬁmta?i%ﬁso Abte @R rd1itionCioNAE HEMIRpect and
he secon housi ngs nmay be at | east

h@wm\@l@dsa peebyiPoEs BgeBbs5/ 005733 partially
di s poﬁ%dab\ﬁﬂvé H&t@d tsélgnci %ﬁd‘:’ {hnja %ﬁélﬁg 91? Iﬂ-bﬁrh&t mﬁlgﬁu i b fixed
about the fcro

housi ng Is di Spose | cate evi ce
Pussfoarralblive, tOtﬂlﬁeﬁlfSt hatsing e emyhappropnidte trhdnner (a@u pirgsg) it shrink fit,

I I I nd d .n . .
&&d ct heSh Jt'of%)rnggtg& tde‘fr’} {n%f Réc' HR %Qagllgerd&? %t f%xeed spé)cs:lgﬂla r%llehtlafe to

n1cr fa r ot evi ce.
bdth tie sebondsind glardalhcmemgsam alng appmpnatte ganhet hawell.h€or instance, the

iRy APtcalf e inof by G B SR BY T ReR Bl b pgefcing wit

batllithd sdond &l tiidrd meﬁsa:hgslvﬂ&hqﬂmd&lwdomt}ﬁﬁ%e fet hdmstnﬁe Another

form of LIGAfilter, el enent. and ma mmf

%@amubf%ta M3PuBY RSl Gnge @éﬁ%ﬁ & i b Dot ofthe
SRaed i thlkdﬁdu@hk@ﬁ&'oxﬁ%s@@slﬂgﬁthé &dn@d widtin §1@ firfeholibihg hPreferably,
aspect and between which 3 #rallt of pores extend.

the anigiofabaicHest deyiceds srintaiprd 1n 4 fixed mesilom plative &y caphyeT e first,

§RbiY, ahd@fd hBusthehi Xed 10 position relative to the
first housi ng i n any appropriate manner (e.g., press

fit, shrink fit, bonded). The n1crofabr|cated devi ce

may be maintai @%@El‘? BESCRIPIGENROBTHEREVER AL | ve 1o
both the second andvifNysbEeS DRISYING any appropri ate

manner as well. For i1 nstance, the n1crofabr|cated

devi C ﬂ%ﬁ 1? fn t@ﬁﬂl&% }%?s?ﬁdtﬁe @letiv' g&%g gﬁ'th ! u;ﬂ%vsy as@é’mbly

|nter C|ng W secon
ﬂhEmemhﬂﬂm&ﬂeMnuﬁnhln the first hou5|ng Anot her 15

opti unt t crofa eV|
t he ?ﬁ‘gurfali 19 S8 pe*sp%crt]léf Jiew o of?ﬁ H% a%semgfg/eoggl*lrl]%lr ﬁgssgl%bled
tondstiongs bef ore di sposing the sanme within the flrst

housi . Preferabl t he fa rica dev

ot o Bire AT 25 3Rhidded mesedtivg of bt SOLS R b gty
fhint Geks a MEREDfl6w ndvddlet hi rd housi ngs. 20 BRI EF

DESCRI.PTI ON. OF THE SEVERAL V| OF THE

Fi gur'gsdrei B d 2eRG5PR5EY, Vlﬁ%r%fj gé\s floye a@%@&}h@%@f@ 3A in an
SRbasbaBaditeh. @ flow assenbly that uses a MEMS flow

nodul e. 25 Figure 2 is a perspective view of the flow
assenBipyre dp ispp gEdoded; prrspRetiys 98 ateg embadianent Qi flow assembly

that uses a MEMS flow module.
Figure 4B is a perspective view of the flow assembly of Figure 4A in an
assembled condition.

Figure 5A is a schematic (top view) of one embodiment of a MEMS flow module.
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Figure 3A is an expl oded, perspective of another
enbodi nrent of a flow assenbly that uses a MEMS fl ow

waonoslos1968i gure 3B i s a perspective view of thectiusmwos/005733

assenbly of Figure 3Ain an 30 assenbled condition.
Fi gurlguté SBsisan cexwhyg deld, vipe raf phe MEMS dfovanmiitilerof Figure 5A,
at _us

nbodi nent of a flow assenbly 1t
HBa e g dpest st BYeSRET Bbus b Fopie e forbre Siped
assertifyte 6€ ifh @tisSscdfiotah view of dlsswiiohLlly o i@t inapbe ustd by one
a IQUEYREMSBA ;ag C?r%g%glglg(ll ?rg& %%%)85 b%cf%otgﬁhee%%é HE ow control
Be1AR0H 005633 Figure 5B is a cutaway, side view

of the MEMS fl ow nodul e of Figure 5A, show ng onl

the UPEERS Gl aTecinel cyivey e daviens sfevarinsesmebndiedyt phYEMS flow

ﬁB&\Hésa{hatSHB?‘%tmcoﬁso%{éaeby's%e' ﬁIE‘MS: A8 SnSRE bPPRLrYISAB, with
of the various |ayers that may be used by one

BigtigdiBnsing iopaplauyitwoé 2 npiien ehthh i MEMS bed@@@ée pidigure 7A to
gﬁi{g[ajt&@{ S)fggam@ar I}{Eg@m{ﬂsow control 5 nodul es

escril erern I gures 6-10 are each cutaway, side
v i evvsFlglfre V&4 iipuepanidodewen tupingpEnBnfyngwellnodul es t hat

5 A B blﬂ%ﬁr? Cl?ﬁpg %ga% y%&ecjiqgle 2 o{uhﬁ’lgl eﬁg?lge\llﬁlk ﬁa&ﬂg% E sglgfeetﬁmng

qziementmmtoéll Oihhe Mﬁﬁ@uﬂaﬁmﬁﬁ)giub ¢l afwiergthe aiming etlcment is in a first
ust r.at e

aoslt}gn rglat Ve, tgs?ovisr r?t[e\/O %}Mg ﬂofvs} l E)(?r wal l's. 10 Figure

|ng ‘el enent wunit
cel | .Figurgune€ itla Blta\saya sxdeltv&mayf ﬂ&l tileiny iebment oﬂthuﬂai h]g3 in a

nt . havi.n sjngle tu t unit. c
e Pt e FeErtre of oA MERRE R FhabieifitaiGvs for an
ﬁlk;ﬁa@atﬂfowsom Bf\/%e?lllms ﬂo\gafddmeon relative to a | ower
plate_ .o al\/E w nodul e re,11 cuta
si de Npw 18518 taﬁep,tlﬁ?n HgW et Mfﬂnﬁg ?Déeni%e Vipg 2P LYri]sty of
ﬁlﬁ‘f\?/l%réﬂen{bﬁ&hﬂlt s Bﬁhéédn‘f?uﬂaﬁoﬂ SrrigRyerApl ate of the
| ow nodul e that a for an increased flow

out dfigemd3 vENBther ewbediaent of 2 MIgP Sowmedylethatgises aplpglity of
Mo QW elflné\@\ﬁ‘ﬁl gt pg el ement having a plurality of

tuni n ment unit cells of the configuration of
Fi gurTegIM 1AA iFpgehremati@ of enezamaodispent olbadimmbant thet may MENBY of

{hleement Jowe {E&]ﬁ‘és Mﬁ‘ﬁlsmév el’braﬁie 10&&11191&; elcg‘rQe y H%cﬁwa' h@%m.

ure 12. gure a schematic o
one elfipwdildBris aoirosaﬁeqtlnpdlamﬂw phene emalodinsent afiyn afiplantipe shunt

ME\@ use,[dq eq%gél %r%%uf\? \;/ﬁm?thgg'x_t%m)r chglﬁéerélo? {12 yé l'élﬂh e may utilize

efren escri
aryo 88 theeEMM dlowvinedulsf wilne mutnbhh beeffie ooftumng eleplestndescribed
r shunt that is used to relieve pressure within the
At8rior chanber of the eye, and that may utilize
Figure 15A is a top view of one embodiment of a LIGA filter element that may be

used as the MEMS flow module in any of the flow assemblies of Figures 1-4B.

Figure 15B is a cross-sectional view of the LIGA filter element of Figure 15A,
taken along line B-B.

Figure 16 is one embodiment of a protocol for fabricating the LIGA filter element
of Figures 15A-B using at least part of a LIGA process.

Figure 17A is one embodiment of a protocol for fabricating a flow assembly

housing using at least part of a LIGA process, and that may be used by any of the flow
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25 any of the MEMS flow nodul es with a novable baffle
or tuning elenent described herein. Figure 15A is a

woamssess of one enbodi nent of a LIGA filter ePem@isLo0s/005733

that may be used as the MEMS flow nodul e in any of

ash@ntﬁlieemfﬁga@n’ﬂﬂéﬁBes of Fi gur es 1-4B. Figure 15Bis a

crosss.sectignal v f i1ter .el.enent of

F quriese B gt o 1 aoles] (SFHFETRE Ry grembly

leotisingi usaiy atofeast HIHObO @ ALIGAD hrdcadd) b thiaf Gndyhbe bbdd oy the flow

f| I telr eI 1grrent f Figures 15A-B using at |east part
emblies BhFighs8 448 Figure 17A is one enbodi ment of a

pr ot oG Rlre fl‘Srls faabbﬁérﬁeﬂkl(ﬂﬂe alef’vb Q¥oAS @BRiMent TS iRPlant ﬁlter or

yusing at_ | east part of GA process, and that fy

flew asssvlblé(ﬁyaféwamﬁién fhe dom @fnmp thp §Heip flggegssemblies of Ti igures 1-

HET/ US2005/ 005733  assenbl i es of Figures 1-4B. Figure

17B i s anot her enbodi nent of protocol for

f abr iFgure A§ ia af qrensrsagivamtpriow Oﬁ o0 prfodisiericpizn implest, with the

L e A

schemati c (si de view) of one enbodi nent of an inplant

filter or E)pler 15 F&thﬁb Tﬁ% &orm of

any of the fi ow ass I'es I'gures 1- 4B.
Fi gur"ﬁwlﬁles@t anventiss wik oo w dradesatibed/ mfrebmm enthe dicomnpanying

! £l
Sk o o Mot it a0 SRR st bt ffor? Feebly | Geratty, he
devices idegcribdd hddkihAlre. e rDERGLENST | mrﬁrer'lEnhWE:Nﬁh@ifa'Bh&tlon

res nt vention w now he descr.i bed | n rel.a
FofRies IR SO ATy o P eeh 0! Rty Wibou
hﬂﬁmt&ﬁlr AGAY (Lt ghtphic) Galbiormeny, ABRitigY, SLIGA (sacrificial
ﬁ(g/}e);&lgk MI%JQI{?IEGIH%%I@&%EGSS@E%%%E%@QF 4 grlonele%{rgdlscharge machining

(BDNVIR f1adef hﬁ@bm@dhnihég taeo hpddigio8fphy) 3hd ditRr GRAINRINsY Hereafter,
aracterized as "m.cromachining,” including wthout

ch
tth AFat YIE NS degice(s| I‘t%@bﬂ%ﬂﬁ?dede"@ﬁi"\% Al Bieeiapays any such device
AR 10 FABBLLd usthd SRKRASLY Itk Gl s reel-}fzg-iﬁ)n ofQUtdfure size of 10 microns
m cronachi ni ng, surfacé m cronachining, mcro
@llesst r odi scharge machining (EDM, |aser
FechBags M2 henit) b SR bOGHRAMNGa 308 A flow assembly
Ihibet whabe vest for anjeanpoeristecpplidation (e, tredlow aasembdyuthmay be
0 [ that 4.
AisEEnR DB pinZib G Bah BTGP o R GG e} B g of
dmystgpe, I%nagmb‘ee]soalecﬂmsa:bmﬂm tlmaﬂhlxalyrm&rc&amts muléiple sources of any
nb d 1 hat .
Fpngaly s Clpngpelissh Shmibls g s PREGH tfropt oy hoke ome s

the @nmajiﬁe:ﬁbj sucH @s I@ankigade reservoir, a biological reservoir, the environment,

or any other appropriate source, or any combination thereof). One example would be to
dispose the flow assembly 10 in a conduit extending between the anterior chamber of an
eye and a location that is exterior of the cornea of the eye. Another example would be to
dispose the flow assembly 10 in a conduit extending between the anterior chamber of an
eye and another location that is exterior of the sclera of the eye. Yet another example

would be to dispose the flow assembly 10 in a conduit extending between the anterior
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10

15

20

25

30

mul ti pl e sources of any appropriate type (e.g.,
bBleimviee 0f ahllelé phd afidthir dodatiop méthimuthe ego (i€ eimitd Sehtdnuel's re@nal) or
ﬁh re one is the environnent), such as a nan-nade

ervoir, a biological reservoir, the environnent,

or an@o@b&%ﬁtsaﬁpﬂ@pﬂldvﬁh@seﬁﬁw @@,mdl’lideaﬁl\/oﬁ?t@ﬂhblikﬂ{gl pm an inner
t her eof e to .dispose the f

heSERLAS, s N S BRI 22 BT PRy R B NS How Todule 22

& Bkl iffer HAaARE 8 afe ANea?D g&ﬁé?all?rﬂgp@teh QR 8 ohte%oﬁﬁng 14 in
exterior of the cornea of the éye. Another exanple

Wisured? teshpw theirelqsiys gositiening ofithess semmpangnts in th agserabled gprdition
exiqe Qg'cﬂﬁvégﬁwﬁﬁf& (%]a KYALRE 1197 ndeBBPES i thePformEHEs %f?sparent

anot her ation t is exterior of the sclera of
syucturyetAlhddailree! g AMBME flayo glodulp@2tand dhes pm%hqqq@gfll8cﬁxﬁ not

A L It t endi bet th
R B8R 51068, PCT/ US2005/ 005733 chanber
of anTm/MEM%JI flawmandvete 220 atly sphematibally refresentpéd i Bigeres 1-2, and
rov1d Ldes rap eigng q%% dtglte)nng ckl?’glq ¥ind Q%rg%g%g at %lo&fre%ﬁﬁlogll f¥¢tion.

ancout er’ Rous
h‘hej sMElgISl Blowanthdele NEMalyl bev off oy | @pﬁ@nat@ hdesimns istze,0shapé, and

t he. MNENS f dul e .2 t he |nn r _housing 1 .

el e TR DI TR BN PR (RGO Bpfon of materials

it sie AGprbridte fd'?lugélby':‘thﬁ rélevaahmwrdfit@ichdnbchnelogy. Any appropriate

posjtionin t hese co nts in the assemyl ed

B SHHat < GBI of GBI BV DR GPPHS G ERS ROHRSER gt g MEMS

ﬂ@%dﬁloaﬂebn b v&elne fF@f msffa‘nca 4 conmpangnte #pplieCtdliBprove the
details of the ow nodul € 22 and the i nner

h@ﬁgmaﬁlbﬂgy &f dhs, MEM%&O&&QWP v2i 19 taks theegppssd pgifes of the
24EMS ﬂm@nixﬁh@ .2 ﬁwem?qupﬁm% 2to| a8 the ﬁ&&ﬁﬁwfdrqaé MEMS flow

represented in Figures 1-2, provi des at | east one
gfodalef22| qaasing gy biecenlgng. ahWacomb@%w ghegnol f [ipgpe embodiment, a

rs%ﬁ Ul ekl flﬂ&fbtld P d:é)gt?—rg,e (Q/gNBpJHI 91#!1@?@@2@01)2% n;ﬂﬁf)hpda in any

any appropriate i ze
epwrbprepty atanngy, (egndiguidr omtearporrabasb,evvfﬂm rvamn phessnbeingythe preferred

%kﬁgﬁeﬁlto ?lrl e% o@pd Hﬂ}a é%r})f %e ?\ﬁ*\'/ Ichodltllga hE maijn re%ulrement

appr or use y the re m crofabricatio
béthh rMiEMg;tlo“ﬁmydwl@m mplnat ittiea MEMS)&vuqag or combi nati on

Of CO #1 gm?}gzgﬁﬁpc*%leoﬂéj? e ouq?r houg)c(é) ?4S gndt 1‘%% h%%? §% % t1s togwrovide
my:ukrel mteghtyetﬁr the NTRMISdlsv tbéule B2 Ot:tompmdﬂbllhb iMEMSiﬂoWI’reodule

e e PG e MenSs TR udef s B R B B 14

tah@ inpet Bitisingl 18feath tvﬁlEtyMEMB/ bd tnthe Mot i sZﬁlcmﬁalJ&hﬂl' swifiyiently

g‘:&l%o{ﬂoa%’%ﬁg &Eﬁ\g% f]%o Eﬁ]ﬁ ggﬁalgﬁt&?%%nat’gs(gtbsnt e forces that

Q&s&lably%hl&&t é?(}ﬁb(ﬁétﬁtogie)éﬁ&ltéd dnSh&APY 2&8mbR @Yhring its assembly,
appropriate manner ﬁUId aor vapor  phase,

w.th
vaptil phdwangesengt f1Weﬂ<bW@ﬁ 10 ip dh PEHJ’é?t“tnofoéIWhlch it was
QeRgrad surfaces of the MEMS flow nodul e 22. The naln

requirement of the MEMS flow nodule 22 is that it i
a NEMEheéyer Bousing 18 includes a hollow interior or a flow path 20 that extends

through the inner housing 18 (between its opposite ends in the illustrated embodiment).

The MEMS flow module 22 may be disposed within the flow path 20 through the inner
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The primary function of the outer housing 14 and inner

housing 18 is to provide 25 structural integrity for
woheosMEMSS f | ow nmodul e 22 or to support the NEVBCTIUS2905/005733

nodul e 22, and further to protect the MEMS fl ow

hadingel 82ia. anbrrappfvpﬂaueagmnelr aridhee agy tapproprivis ldagtloh4w1tlﬁﬂ dhe inner

AT R A ENTINTE AT RO K

NﬂﬁnédtﬂWVZdelﬂrﬁ'eﬁﬁly}f 51&21\4&4131 glod/agiaglael ZZZY1strhﬁntfaglé@Qﬁ a fixed
that reasona e expected to he e te

PoRa oy BB b 1P BOiRR: i FoF BGech M YEMEGGHE meghp 22 may
BSatthdhiddg bdB&Aab ah ifef di@WaBS & Mahge f&BAnddbntthi8 inner sidewall of the
application for which jt was ., designed. The inner

Hoershongingsl S adireddy ceuidobe Bravidedt E‘?WVS‘?H the inner hoysingi $ and the

REMS FowerbeNED, Bf‘ﬁ%&&nﬁb&l HBREF HRYIENS 1R w %HM@QQ also
its opposite ends in the illustrated enmbodi nent).

ALY pitasherbiouAncend of ey inpes hapsiggobeid the maner of ﬂlefelf@@ﬂlment of
B tfls 43.18 ﬁi/’a?%ﬂhbé Q&eubRAH mo%%e%é@bgf'&w 081968
/' US2005/ 005733 housi ng I'n any appropriate
rranneTh%mderahouamg 1Bpigrad @asfawaetldﬂdcfhipom withihithe piter housing 14
a
pﬁé}% %@g&n&%ﬁ ﬁ?‘éﬁ%% %Lgée dﬁ‘&% Pzﬁhélﬁg/gﬁ;%oée ébohé" the inner
hodingd 822ng tFﬂf editre &inigth, ofttllmemh&lHSqulhg)W o dully @loA2 alp@rtlon of the

B ey a3 R e e ot b o s g potow

tévior ab tfackedviag tixoindacthousing 08, iand @bs%lﬁi enpdolidelothar appropriate

FRREO TS AR bl Rl S EEh byl BB ants imer

hmngl@ 1isn U’Shd’@lﬁél&na]lc’iﬁhet Eﬁewd‘lﬁ%ﬁ?{do@\i&r ﬁgﬂ;]ﬂigel ggﬁay ¥ cy@indrical or
I nation thereo The NE ow nodu] e a
eﬁa% @sr AR SHBE oS B 0D l\)/sﬁhet pides ﬂ#e\nnﬁo%%%‘*@s P8 thepinner

h&iRingRBNahe Ainct housHEN@dhd VR retdfned flAE &5thd OnBr hid¥dtg 14 in any

w || be discussed in nore detail below _10 The i nner
AP Teges  Eer indance, thampriquyingil§ sy dg afpehad ar papgded to an

behidRussnbe biter GOIEILRY 18RGRIR RS BY PAAYdADeldiRn the inner
outer housing 14 being dlsposed about the inner

howsiend aw the ontyr fnesingnts, raeshrlélﬁ@t oW be ipeovided dyetween the outer
:Bﬁr he Iength of

H%%Eﬁg 3@ F]hg lcjl{sl?eg %%Sé% I'S nﬁa(ltel Sthgfeoif he outer

housi Hep thder impkngd$ ia hhcmlszmnly|snluearart19arlly11©prbm1ted in Figures 1-2,

glf(félgh‘lég B ﬁ!ﬂn ag;lgpo gsgr?agg e/'?:%%tl %élaar‘@ﬁ %fﬁgf g}gp*%ol%la&e size, and formed

frbmvmnpahztten‘idl wir toynbiratiore of mateialt ie.g. hpoljrxhlenhylrmtﬂac@&te (PMMA),

FBBHERrd O PR e Pl abisich ma Pl DRy wit v

adaptedfto afaychahdiRinereqoptoapof thé eutSﬂWIﬂmemg as imayich & it Mdleast partially
ut er ,and i nner, sjdewal ls,_of t nner . housi n . .

HSdndn BT REH s el oo B b AP EAp o, ghe inner

Bélishig 130K Sbhigvelidbyl Sut@ibyan ﬂ@ﬂfp@@fel laﬁg¢h BN HoddrMic needle stock.

i nst ance, the inner housin On(;rtﬁ ttached or

B iaer hoysing 19 alsp mau be &bgie timre traBredhaRs (g using at

fedst pRrtRE £E5GA 5,&0&9;)” HoReved Ay wiodr Rakwear ilhe hbl!ib‘ﬁ%"lS may be

housi ng 18 and t he outer hou5|n 14, a shrink f
Bidlized: %eshaﬂé@lse &8 apedigehthetige awrehoumﬁal}% iy 111¢Aud5rﬁ>ae or more
EQ@ing ResiRAUS R 8 wefl He.8, SPLIRIRBIteAMddIS] &ffing to improve the

biocompatibility of the inner housing 18, to make the exposed surfaces of the inner
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The inner housing 18 is |likew se only schematically
represented in Figures 1-2, and it nmay be of any

wapprsgsricat e shape/ confi guration, of any appr opCraisen05/005733

size, and formed 25 fromany material or conbination
dusimgtl@ miat dydreplglic, teoldyerethé potamtah for thd iate h()ﬁ%mgﬂl)& causing any

R d ot her I npl.antabl t al ti .
P00 SR tE R P  5 b
inbRolhybn €atingIié. Qupolgfetﬁyﬂ@e@%tcel) 15?'@13156:&1@1 ah$ aprop¥ibiteCiiariner (e.g.,

t least parti.all sed ne e
i o PSR T YRGF PR REBRi e BFHe o RGP 4l xposed
buRfABEs omeahagmﬂ,ﬁngssachl eved by cutting an
appropriate length from hypodernic needl e stock. 30

The i ?ut?FolEi%lﬁlﬁé 14 dikgpviss iraYly sehampsieallyiewigsqniadgn fiigres 1-2,

Qﬁﬁ't FRfhE SEaty ﬁgro'?g@t@ %he(p%/cgnﬁgu&'a‘:tioﬂ gof%ly af)ﬁ@ﬁ{at@s@iet afif formed

a LI GA" process) wever, naki ng the inner

figmsiny gnaterialepy cpmbingtion pfi@atemls (@,g}omlwnauhmwﬂ@crylate (PMMA),
C r

BRRLEC R B larkdlfe HOAR andMSHED, TpiTBY, Ao SmBRyiL be

m@p@ﬁet@tm@tplll élneeumnlemitourapfctbathpwgng or perpiuivie wiheh 1t is at least

I h k
BRI oo RS "S4BTy T Wy 0
ﬁ@fqﬁfa@i@@ﬁ/ ﬁl@SYl&SdeShrodt’saqngedmhamr(e ghytdmgpdcti leagt  pattoof a LIGA
%rocesc)o IEI Ot egtvslfaglof marlﬂnggrﬁ%o&ereh I%l?llgl Eérrlrgagf u%?zesd rilgshould

I nat
:Hnrb(bdlapprebmtea thed fheasﬂamhiueldg lrzmmay alymldecmt omglo(eecogtmgs as

ol y- et hyl ene-gl ycol i S | i riate
Fainureared S 4l oG B J&BopEhnnmeBlle TRAUEE U e the
bietdifipdtibititp e iy beer hewsiiy e ﬁlﬂceaﬂhb eﬁp@@& Q;drfao5s of the outer

urfac s of _the |gner housi n e outer hqusjng 14

18,
QUG 14 amqre hydrophilic He Frdpeethe yte?t@bg%é@%% hopsig [ frpsng any

BioJoulirg Corl ﬁn}m%}dmbﬁlaﬁ’én IYedPPr AP bhdtebodiment, a self assembled
shape/ confj gurati on, ngéfcagpr opriate size, and

FGROIRYET CPatingh (g ly pﬁlateéhyleane ohiFPHed NGy GPPIRRIAE TaeT (¢.2.,
o(?n@ -or vgﬁdryﬂTﬁEéqﬂlﬁp{/ﬁfé‘E HAsR tHRin %F%Mv%}eferretd' t%a{llllldi!lg} to®1dexposed

| antabl e netal s and plastics). Typically its
Wfaé¢Sch§hﬂthﬂm$lngb‘b 10 adapted to match the inner
conto [ [ B
" east hoslr GARANRAP LE (Bl PRGN dackbi] Y bl R fihres 345
outyeschhmatkid reprebantations), mng ibentifiedrhyf lafﬂrq:rmamsmexah% The flow

%ﬁ%&&%ﬁ frta e)u%gc}_gol? any p(p‘%‘%{%atemgghélgoﬁgﬁé e %]va%s%?&& 28 may

bﬂ)duspcmgd iiva ﬂu\y ol enyutype, Imzecbe used tohfiltelr dnd/ad csmtrbbthe ﬂow of a fluid

d h
%fo ﬁx%%{pe a%n%g t Eoggte Y 3 g(l)] §t}} ggyuldgzqu ercgan%gs m *qﬁe ourcgs § of any
apprejriact fy@ﬁ)l(agedmilﬁipﬂﬂ fluid @O@tdsg soorcesinelding hﬁere one is the

bi oco |b|||t of the outer housing,14, to
SRRORERRL, i b mBp-ialE G & B Fphrvy B8 evitoRent, or
m?&gbgaoﬁga& goﬁr&g &€ enyt é'tﬁnlﬁﬂitﬁﬁ tHeddof), OlhetaBGVdDMit&lrapphcatlons

I ng any lo-foulin or an
QY iagteny }%alfe)ewlw %HP@C@E% dﬁﬁéﬁw asgpinbly 26. The types of
@&ﬁﬁg@hﬁalssémoawb@mew@a% Mg fid @ssembly 10 may be used by the flow
pol y- et hyl ene-gl ycol ) is applied in any appropriate
#eaerARYy 20@s gell- 207 1i quid or vapor phase, with vapor
phasechghfinsh Y BER'ds&Ghtl e 66 'i‘dc‘ﬁ}&%)ant Rt Hou&XP 9GS &first inner

surfaces of the outer housing
housing 34, a second inner housing 38, and the MEMS flow module 22. The MEMS
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Anot her enbodi nent of a filter or flow assenbly is
illustrated in Figures 3A-B (only schematic

woeprsgsews ati ons), and is identified by refereRC®US2005/005733

nunmeral 26. The flow assenbly 26 may be used for any
Hpwridpaidathe inysp lhoewangscit, @é age at lehw gehaailyadepandad \ylt}ﬁﬁ the outer

P05 ST b RGE AR o B m o
tspprabledregnditeon -ond tecbnivey thaictheduteit houbiag 3¢ hesidsioybe in the form of a

transgerlrcgtnsrt]r%cttus * t | {éll ﬁﬁ%rl\gﬁﬁdg tg% %gulg {aglg §f1ea11nger housings
34 melammdngewb@n@ mnszrateﬂ i E%ureeIB/I ronnent), such as a
[ eservoir

man- npde teseryvoi.r i cal
ot ey ierigh of el eDteE B 0. S0 TGiST heutsibecd: aaysecond
asbhdueing B3 ik m@bﬁﬂfd)e su{&ﬁra@lﬂﬁé/gﬁrtﬁ @drqge MM gl rﬁ&ﬁllegé)z or to

for the flow assenbly 10 are equally applicable to the

FPBOR He BRI fooE moswé 22, Surer tosaibrt AEOMBNG Davs mgule 22, Tn
ﬁhm’é réd,Nhé @Jtéltlio‘ﬁﬁn @0 tfﬁfﬁ 1ﬁﬂe?%l§;§%eﬂbéﬁﬁ sl&nﬁ%e?ﬁduléhQEQ8 each

by the flow asse as wel Conmponents o
Filbpigade hpinythe éomh@ w@came that @rsuffwgﬂh 12800 peotdct thstMEMS

Haw %oduigﬁ%% b% nr%ﬁéd% Nlé@&gés @\%u%g%;gg ogggﬁe Ected to

W/ewst %Sﬁm%embly govdaangiteiassdnably,ran eell e dwinggse 88the flow

d . e C thin the outer
A1 283 b B ACAERE bt SRS R, LT L
POSi tTlarﬁrsrgnm‘r hbtr@@34ci0dpdﬂsadtoﬁownnteﬂlt& or aglowphathedd that extends

0 conye he outer haousi
SR oy Bk ph B ey, M SRR INB0 3 onaes o
Idllowdiateaiot sr a)ﬂoWhmthNﬂ\lBatfdxtmldﬂmdmﬂgﬁ ti%seadd it hbubigy38. The
not neceﬁsarl I il Igist ra ed [

0 si n 5 3 3 e
R0 TP Bgnsing, 4o 1 B R R BOP e B ok ‘to-end
ramloﬁ | wish thenMEMSh fos im@luld22 Beifly GREEBE betwdBLhd] Mﬂﬁérﬁg of the
%8 IS tgﬂprov dsthauctural |ntegr|t for the NEMS

ShW R aRHS thg seeqpgBrar homingBRE 49 Bikind daweprogressing
thfshgh ﬂfetﬁfﬁtrﬂd\@% 49 96 RCthe Ed&@nd\@@gﬁthqw RN Ers2 %asslesnthrough the

this regard e outer housing first inner housing
MEMS oW madiled2i nner housi ng 38 each 10 will typical |y

be | rprbRALo Y faf &
ﬁﬂd rt ¢ pr}gt ecl\?ﬁlt\/lﬁefﬁﬁxf lki/gﬁlﬂé @% %ﬁﬁ‘n%n%ﬁg@ﬁﬁ %Q% ldﬁ relatlve to

hopsing 34f 38.cansd ith aerimetas darsbhop mmndd isond tho adjacent
emﬁg eoq* th m&? h%ﬁg{l% 5%, Ofk D ehef gsgmgds gﬁzp Pe%ﬁco%ﬁ {19 For
as du

Its assenn as we rong use o
insfemagb the MEM& fidve neqdplei Zamiaynbd dondetii tohati lbashvase of but more
ing 34. udes
e, B0 bl SR 34TH08 S HO5L e AUDEL) 2
sebendfinmes thousimpe38 qmmns smglﬁaﬂly dsierend dretepf) td hvRie stmdural integrity
hol | ow.. nt er

j r n des a fl ow
%gp’r%i I\ﬁlgﬁ/{ﬁﬁh ‘gex‘f ends oty eyﬁgoaggcl}sﬁate{snﬁ&r a(?ilfs?l’r? 18, or
@BBer eiﬁdwaes)f Amnsther opmen wbgldSben@ ﬁg 4hee}ﬂ>d1tlbi‘ﬂ the &FEMB dlokwrtﬁ&fullqe 22 in

oysi n osed i rel ation 1th .
R uER PP B eah e Dby GrSBobbactirabAwh of the fmer
Ialiagedd, 38 Rdsivefto tHa@utek héiing %ﬂﬁé ﬂl@?ll@MS f13¢% ndilletNGeed not
seconqg 1.nn usi n SUG a OgreSSIH

G PRI g CPHECr br Giher PhUASAPH TS £ 1 Dootngmbpoiens an
dtdined, maAErial infe BeLiSRsedBtRE&N thMIMS tlofemodule 22 and the first
inner housing 34 to allow the first inner housing 34 with the MEMS flow module 22
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MEMS fl ow nodul e 22. Preferably, the MEMS fl ow nodul e

22 is maintained in a fixed position relative to each
wonmsrosivesisi ng 34, 38, and its perinmeter does ROT/US2005/005733

protrude beyond the adjacent sidewalls of the inner
dﬂ’@u@ﬂn@SreBﬂto 'l&Bpushed he ths serbhadingsd (@i, Hedlsanthric intiterial is

Bty R R TR R e RS 980

rélativiel to A8 €t iRies hagingB4 WRilebSRE b hileRinl the oner ®sing 30). The
thereof% and the . second inner, housing

SEqRBE IPPE AP AR 2len g2y 1he puiest intp ther R B0t T {bsfoss, but more

11kl @@ter! e fit@indePBouVENMS 4Fik awgmad% fhe Datek ﬁmg;ing tm'g,,andwmh"
cyanoacrylic esters, UV-curable epoxies, or

the MBS flowaredihe 22 Biweethadurerhonsme 34,38 af héOCﬁw tbafdﬁ within
tﬁé"@uté\{EB@ng% (‘mdgﬁéﬁ R th@oﬁgr #d¥Sin %'3@\% aﬁﬁc%em%ugﬁxms flow

| east rlnﬂrl I XIN t he pOSl i on of each
2 D S XIS B e o il b o e i it
il hbuding 4 A0 HEHEaAd Al RS 38 SRR within th gyter housing
398 Fixihg thermosisinh ofi¢ash of thediist inden bousiner Idcanddhessetqald inpgey housing
Rirofllior WAL AEkBEInd 1 oM Hideloy W RECHE 16508060 b MEMS
ﬂw&modqleaarmﬁwhtoﬂmomﬁhr/ﬁoﬁshr@mmdul e 22 26 WO

582%383% ﬁ%sﬁrtgﬁ%{l% %gglgé] g v gn% gecglg& tr% OClIISIJtilE §§ are attleasp partially
dﬁpa&ﬂmhmahmtar Thoaking S0 (Giefebiy entﬁﬁﬂiﬂaysmg ae loyter haushg 30 being

east, te e 22 in
AGRE BIPE piistar ettt hotsthet A, S E Rk e UGS ergtatiemi o5 only
aliig g poftidnadtt &g lempth Mieerevd), Qirgathﬁh g SOMS Tle msagend being
I nner. housing 38 al so pushed |nto t he

Iprstrdi gfveen thyetdincent gds %hee figst ipneg husing &t anf? H@eﬂ;ep?l& inner

HoBdiy IBOUSH Hids 3 a'rd5 HE e afdubifg 30COMEKT a MOUSY REked®) 32 for
to "sandw ch" MEMS fl ow nodul e 22 bet ween t he

TRGEHERS 13b leasthpat sﬁ thes@rsmnnsr hewsing 3h atHeast pat @f thei ygcond inner
htoﬁﬁnf,p l£'3t8e band) Q> MIMS Gidwh nfoduleSHL llg/léﬁ&@& tﬁé?a)e%geﬁ r and) possibly to

housing 30 is disposed about  ow nodul
Prved #1Poep hetiopalityder ¢l 2 flppi radh ﬂyldlyecoemﬁeéomévthe flow
t
pgﬁlrs] Er@ E(()) Eﬁs}lgurgh té%hrst %cg%%@éé %uglﬁ% ﬁ& '}@s&é&ﬁrgf;&i The outer
andusien gldmalmf e outqrglouh@ Poway bo Wlmﬁrleﬂé oholfny other appropriate
r.s n in OLS|
é@j feﬁ }ntay gcgé tl}lggﬁ{f glgdo er% c%gft&g? %fstﬁ%g‘llﬁgr 0'“9 ﬁ% ﬁl g§ ﬁ&h the first
mﬁefr hmllSIflg 34 mtdethp eiohd nmeldiouslhg 38/EMB be fsbcmwdrm dml oatez Housmg 30

i a re L8 gt the Qut ec ucr 91% T 8 s eraeabf Ier o i_‘attlon to the
ﬂcﬁ‘ﬁ% RB BY 86’&“&8 on %8% AR I8 RgYe o
T hmahhg/ 18 slidsheswer IWu‘slhg 04 bhe @mb&ilmbMF@re@ Q-2.

(the .enc ass out er housi ng.
(i op G0EH 156 GBS Hr S TOFH RESt HISTSAD Bealisgn Figures
3B, aid kich hgMed bf ddyerppRfpriate rsh@@?cbnﬁ@ﬁﬁtgm@op@fytdppmf)ﬂﬁte size,

thele ththereof again . wth the MEMS f] ow nodu
apd forgn Omo@é(ﬂ@%r%aéthé@ﬁlbe%%ef aeghiplsdp dae sme panner as the

1ﬁﬁe& ﬁBuélﬁ% €8 of %mdr’é{’en@aﬂm@ms $ec omkldany ffe oultPYSHIOE of both
isre t he outer housing 30 includes a

h%#mgmﬁﬁl niSewilbpe sciapreérto Tpageli thei ipeer seniormef the pter fpusinge30 in
HiiShely BREK: 10RHBirAAl epdaba.| BHe RRbhinkh, HRSNFAGRA tindsica

I nne
conﬁguratlon for the inner housings 34, 38 is achieved by cutting an appropriate length
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20 housing 38, and the MEMS fl ow nodul e 22 di sposed
t her ebet ween, and possibly to provide other

wapprsggrdeat e functionality (e.g., a flow path PCwiuskops/005733

connected with the flow paths 36, 40 through the
ffont Shypatieinie ceadlei stock: h"Dhnsum@s ohsing8,341 exgpeadh uBb yl)lay be

The qute d.in |L.s of the outer. h |
f%%“&g?flllﬁg’r fhe CF efd%fiﬂu“f ySI8Ph &3 &0 JEp7 58S pagth%p s 11GA
RYY m@xéidagsaga Y tvdy @m%mﬁgfwme 1ﬁms§gmélhg?s 3211;] 38 ligay w;ﬁtmzed It
ousi ngs e first i nner hoysin
gﬂ&dt & E%éBPF&CIP‘ﬁE éflat rffafaél?lwg housinggy>he’ S WU Fooeny more
B8 aB Qb BFe@Bed inhcddtiardP MiRRKd REBomBNNET I ncl udi ng
in the manner discussed above in relation to
i nnerThsouist hgusing Hhig likpiise guly schsgipgipally rmewpte@h@ Figures 3A-B,
4 Whﬁ@&f Al o ?blgﬂﬁzﬁé s}JaPa’co QG tHoR N any? Qﬁiﬁbﬂ}ﬁt%e A formed
Is [1Kew se only Schematical 'y represented I n Figures
fgyma gny @n@n@l&@ﬁomhylaty@l ffmaderialsip pheoigmie anagmer as the outer housing 14
f Ko
AR ELERRER N 0 1.9, BReaRP BerBicrbfioll, Sftte o Aing 30
will Her@alstadrm mdnh]éwe igrer tordoured gre tvosiag mocobBuibin wikieh it is at least

pa¥€D aglgzt 15po, edo or. otheqwr %Smc%lg%d -E%fl@ oul%I ngusEn;}égﬂf 1%1%%? %ﬁ&%ﬁgﬁcated

ousi ngs be a
intonde demretlber[ulmﬂ shdpe (agr, easmg atl saastgaaﬁooﬂ anLIGxh polgesshelfowever,
are_at rtlaII . ose
el onuBeiog BR e iy P RRE B e s SIPUREHST R epprecatc

thatneie dilﬁtkahcﬁgﬁlgSZD 3§ include bhe\ogdndry @uatifigsng adsired/required in
[ ag"l/e length 27 WO 2005/081968
il Mg r om hypodermi ¢ needl e stock. The
| nnerAﬁBﬂ‘}lﬁleﬁﬁ)&diﬁﬁm 88a Edehof16R aﬂﬁmbbﬁls illustrated in Figures 4A-B

m crof abricated info the deS| red/ reqw red shape
Enélygsc emafig ﬁareéqntqt@gg)t a?jia}stl eptified | by Eal ereﬁlpﬁgglggt)al 43, The flow

mmw 43 F})be\/é@éﬂ Rof rrpvéﬂpfb@nﬁmppmm RASHOASW 3kemBE 43 may
ized, It houl' d al so éTDpr eci ated t hat

t
her%snog%ﬁlaﬁ&ys@fr@g typa, mgseb%wd ‘f(hﬁlltqy@ uishef agy typsraay b located
goaa'i:bﬁlﬂlﬁ tfﬁét ﬂ%ﬁl ﬁl‘EUrJo%HéHt{ Rt é&ﬁ&fsd&“&? éfypfdisnst'aecype (e.g.,

oregoi n ter housi ng O Is |ikew Se "on
@@h@mmul@alel @uld@pmeegsm e‘dlr¢qs, fich s @sm@Adee reaﬁdomta biglpgical

@&r&’& r@%ﬁtﬁg{tl &t 2[}7?)%9 gé&&’ﬁa!t@%%' mlgmétlon thereof).

appr orirl aefe Sl ze, om any et &
Conponeatsiod thecﬂowrmsenbla K3 incindetilee MM@nqtatxh hars1rg§4tdné the MEMS

uter h i the odi ure
h FloghR 22 i i cnfPogtiy GTRBRRE S, dh b Gk &g iy agsgmoty
48, e MEMSIApY enbdute ms (ahadhh@ ot buided &Ddiﬁe(}md o(ﬁfhetli’@smg 34 (e.g.,

! dui try) h if tiall
i eeleroneane: hErit et S spEnonoghf fgr Fhony 4
Ry b eispased Qfﬁtﬁblrdnc‘(ﬁtee (ﬁoudu{gt ia thd@attes bf el bmbelimessl of Figures 1-

Thabrels et Hal, Monahpbal b ol sasaiyy 10 e

8aly bpplZable tb ttheﬁﬂ&kJI lagkembBO4 € TAP BFRE bOteMingd BRtustddebove in
outer housing 30 may include one or more coatings as

glatipp &ythe @am asesgnbihI0 may broessd Gy ifedlon BHeRHE 4 87 ¥gbi ng.

Anot hie digmeitctioh oﬁoﬂié éﬂ%dueéntfok Q\MWS%EW Modiile (a MEMS
illustrated in Figures 4A- schematic

qexised sehlvatraterh &) Figaies SsBi @éﬁ%ﬂtfﬁeé@wam@% papeigl 44, and may
PHHE atqtﬂ3ﬁltr-gﬁ faln@ re?s%?eZ'UPl HO\%}3 tl&’? fﬂﬁc?ﬂn{ Obr %ﬁﬂer one

appropriate ap i cat ow assenbly 4
indiyidually. Generally, the MEMS flow module 44 of Figures 5A-B may be used in
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be disposed in a flow of any type, may be used to

filter a fluid of any type, may be | ocated 20 in a
woandsiosshat fluidly interconnects nultiple searass006£005733
any appropriate type (e.g., between multiple fluid or
pice 98 tiieEMEMIS i moémﬂﬂaiaéls@sﬁmlmbm & reksien \totle, ﬂcﬁv assemblies

15;0%% %g{i %gltoé Frégeg?ﬁ%gl\é & A];tp&l]\ Mﬁ?@ﬂwtrﬂ%c}u % 15 1S 1|ﬂustrated as

heRiaR an &?Ju&rctfonﬁﬁlﬁatfolrp\ih PESEWBWY aflyp apﬁﬁ)r)ﬂﬁe dofifiguration may be
ahove-noted housing 34 and the MEMS flow nodule 22
ufibigsd and dn AYSBRICREAN S16F- Fi gures 3A-B. In the case of

t he fhowiasSen®l mcd1d34 bhe; dgv(%vs;sz&@%&mwam&?er iptate 52, a

attached or bonded to one en he housing 34 (e.g.,
vagically epeiompenplpe 48sebd at leyyone prllar sepRptt &%, "Ajpnular” means
tl@it hcﬁé St S?%)& exﬁﬂ@s f3%9"&e§1%§§ By a41%ferg%¥ EQ(% fé)' &8 8dclosed

n OU er ousi ng t he manner of

p@ﬁ@@*@r oz mhesMBMSFﬁl(g\un'ggiuh_e. 443 BAnybcpon(ﬁgmagmb glam @@ gsedge define this

s e RO o) S B v
aamzimﬁnpyort(s 54 Pnevidey pe@.eri@fn apmaint ofggrudiusad lmssbtd f@ttib@/ MEMS flow
duieet{i}a ab | Onlfsip%}‘]_l@h%rf Wagf? la%or{érga Mt% tﬁ’ey lotxgreplate

18w as88 as we cons ruc ion
San’ad epbo platest 1n(}sf)acad IVEWBOIf d;uoh/thm) thel lewélaplNEI\Sf& upghervplate Y8, and
illustrated in S .
hSimapiRtiRuRCyarorta? bRy Bemedi aEibhid 8 Rprpeeqiyine o
Rl 1w e ddulfigle, Qﬁtelfallywpﬁceg uhﬁtlampﬁmcim @S, cofcenttichiiyedisposed)

one I ndj vi d rall f | ow, modpl,
b et S5l 10 s 5 Spiepntod ity 209, DRG0 overs and
"B&EEAIUWI Q)'iﬁgﬁmtl&hﬁ%rpbfses'; el dENGS réduane (RORIEEMES B@w module

di scussed above in relation to the flow assenblies

4fg0 bopsed ampnyartisplarpieREons - 4B Al t hough the MEMS flow
modub@e fftyer $late éﬂﬁélﬁéésezq 1643t oﬁ%aleE}gﬂ(ﬂv bkt 68l Alile the upper plate
configuration in plan view, an){ propriate

Aéiotmlu%@ raateasmnmppeb lovpett 59k lalﬁwelr ﬂo‘arpyﬂ&é%) pehell weper flow
p%% %0 3@ cﬁ- o owerarﬁllry%‘f m%eﬁnods’/tlaﬁ{ulaﬁ's #50?15545'01‘}§t is, the annular

I nclu ate 52, a vertical spaced upper
sppmrés)zﬁg alt@mjogdesmewﬂ m)ﬁv@ radipludrdpteray @pmqslogmhereby forcing the

60
dﬁg r ee@ﬁla%gﬁ?ﬁ épé{r g&]}g’e %%ng%%&ﬁ)elfaﬁre ﬁ’g&?}%‘?ﬁ % Providing
peiplepndinlly arlatetadly Wdfahwhmdms 54‘4furthm/reduces the potential for

aél%?fgﬁ/ges%aé)}ngtofﬂogn’&% ﬁncﬁgPedg %Cpeo‘lf t(%ﬁ%rr%%il FIO%Sh glli]en(%i' n%re upper flow

poets Sangoteat moed lowed faow potab).. The 10 annul ar

1o deb T SR o Rt b o G EORe Yt St ! Rure 55

inQhY BEfreriate ghnas) Mt 1areasiupgRf 6% )poftds tahsobauitlyaiomsected with
the lower plate .52 and u er pl at e

spaced .

R e e e |%er5§3yp%1&{ﬂ s peurogss will
Y 2 HifiRr pRE|IIMSE the BRI sobktB 38! Althedgle Qiclhﬁﬁ‘dyl noe |bV required in
defi ne an_encl osed space 46 for receiving a flu

41} iggtancrs| Jnjasy ease) eatﬂé SANCY SSPdBY biPi AN APRIGPTR? f@e £ug., man-
rgsdeg MOIGQEh@eﬂlUérﬁrﬂbxllﬁﬁe{ilﬂ)sﬁfa?eéﬁmal§ aﬂ?hﬂib?oﬂz'ﬁf’edt}% of fluid or

houl d reciated that the terns "upper

compjafion of fuids, magt ey @lf any ABPIRRRIAY yize.onddery ke of é%ﬁppmpnate
&Hfi%gr usedlﬂ%e A0k dng %'tl{ Soutde€ sHEMS b QWM a8 REHBirs. 44 nother

In any parti cul ar orientation.
embodiment has one of the sources 55, 56 being a biological reservoir (e.g., an anterior
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The | ower plate 52 includes at |east one | ower flow
port 53, while the upper plate 48 includes at |east
woneosgpes fl ow port 50. Al |ower flow ports BBTAIS2005/005733
all upper now 20 ports 50 are disposed inwardly of
chixg@bedr RAQIHRRE REMNItRiiab1e@EO6ik o5éharﬂ1$’ba); viith, thé loetheRBsuiteas S, 56

support(s) 54 al so provides se in the._r a
SRR GBI 0o A AT YT, A ATANCH 1 ERISOigh module
A4hBayed bRl By bR AMplahd GRSV ﬁta@@tﬂw @linidlMedsute] By be used to
(gorts 53. Providin mul tip radially or Iﬁterallg

H¥RE Il | S porBRipion: o éwg% % e Fower fwdsay e adapted for any
PPlopt gkphfc&'fon 3R hid 1l WS Be M ENG fidw Mokifiie 42nRdy0se dhe czogtmgs

Space 46 ‘other than t rou h one or nore upper flow
g PP

diespesed Sovein glaonie ﬂm:wl\r[ fleyv medyle Port s 53. Each
| overy § ay t@l‘ﬁﬁ% eRief®%r Qﬁleﬁ b adry fﬁmﬁﬁﬁgeﬂbﬁﬂn@t shown) is

common f1rst urce 55 In any approprlate manner ,
didposed indlchengpsed sfaboho 96 the MEM&)ﬂOW@f@@l% dﬂ,ypref@mbbtmewaced
p
A GPED 565 0 24505, oo B4 PBEARL L1 v
discgised ip rrdsiamr ® tHa ambdimess o Figwey 6€l356his dimihg iedment may
pgé):‘xé e %Z%% ﬁﬁé%n%refgé @g ang @ pﬁgssgrg o‘rrjlﬂ W rQ Sutle%wnﬁ%ncr’uiog 1 g/fﬁf\/ls flow
rhydude 44eacgommbdates anfiushe of M ledso gpm:cﬁfype irhﬁthen&ure’ctmmﬂ figdicated by

Eoesblaioheh B Piraee sha Thee Bty nalyPaffion maiop grey b

Roddedesr heoafinday dﬂ@:@ioﬁﬁhﬁoagle theCMBM D16 tnhcvinle 4M(ngI1€from the

enbodi nent, both rce e reserv
PUTEINOECIE A W R T
DEINE tRe éﬁhl&&hfé@ﬂlonrtﬁﬁﬁgﬂ SHerMERISUow Bidd@ABYUS (d.0f froﬁghe\/@cond
2005/.081968 PCT/ US2005/ 005733 chanber of a human eye;
spuise af fohe ABERUUSIP)- or chanber), with the other source

55, Tfe 1RA): Ptd gkearﬁr‘d'ié ru? te 98 aft &%ﬁrem%d&cﬁ SHRf. V%J above-
For instanceé, the ow nodul e " 44 be used

npted; trping Alemest (ﬂbleaséﬂ@ gamerad dateralr exgmnt é}emﬂawﬂlparl&hm@léposed in
%Wlepeﬁl gﬂ@igraBgr spgceeld Ir¥fafioft tdjé healo F‘Pia&aﬁi 2ty lﬂfper plate 438

rugs t ource, or may a te or any
(a{gprlbglrrcsaﬁewatmpbfb distussnd Hetow)hl §“h¢ é@EMﬁ ﬂpWemIVEI\JIS 44 owy be

PRAEE w4y HRGuDRAOR! 1R B uaseds ﬁ@qx\%eﬂ Bate 52, the

Lqipemﬂate 489 lancbtﬁeemotafdomhigselémemv widhbe ol ﬂE| forrerwif a film, typlcally

homn) osed nclosed S
SRR M bp B T RRR epRRER Pelaydfy g2 and
tha ﬁ]bpe@ lf)llafehﬂ IJndQWEH famjliolaltéﬂ @isgaigade mhﬁongmﬁﬁngﬁoladsteo %8 separated by
nera an as W I SC e | el atl
£ A RO B TEh e e ones  ALhgh Ay TP S i may be
fABNcatcdl BY is@@adeOinitr@nddHidifF 11 Qvarie0es tdidenstond @ Qe sisu particular

%% D ARt 5 DR ot O QB%FP@B%@%%B’ED‘{OE“%? phafe enclosed

e84 iORo nidge tHAR 266110108y cmf Rad AR Bliercb @acheshcampided By the
igure 5B. The pressure or flow regulation functign

pranetsE of mcéa\nfdleedlowelr plats Poand thedmasidlste dPitb RO MMirH YR about 1
e MEMS flow nodule 44 (e.g., fromthe 15f|rst
source 55 to the second source 56), while

fi | t Thei ppfefred dabrigtionaiechiiay &vi tha MEMS ﬂan mewﬂﬁ (4 |gad the
x%?ﬁf?o%ls ?wijéof el%t 'bQ nadﬁtgdsgéfg I'Bew&? %E%fgéeowﬁl%gﬂd&ﬁmﬂé Surface

e secon
mlcromachlmng generally entails depositing alternate layers of structural material and

J
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source 56 to the first source 55). The lower plate 52

and the upper plate 48 are parallel to each other. The
wahos®s19est ed tuni ng el ement (at | east the genecalus2005/005733

| ateral extent thereof) will also be disposed in 20

sR@ifrttall MlaterlusMeedresppiipyiae Pabeehts 6.4t 4 gmcérow@m)hwm&h fliRtions

| oner pl ate 52 and upper plate 48 (e. 9 gures 6-13

ag othp cfopndations ey thse FRMING TRECTRABVRIVES- ow h%cam %aftfw%fps@ﬂons

(E@li%&ﬁ\%%l i%glu@i}dg %51& ; Qtollin gr eRPERIYRBvall dpefalibs) Erﬁlg%dzxecuted

each of the | ower plate the upper plate 48,

omhanerestaere tadrihesg 1@1@%#@6 vmhmne{stelawr ﬁwpv%ﬁe%sef%ato deﬁne the
Je%L@mlk%%&mré yAftQPt’ﬁé H&r@s&d&h&é‘ﬂé’s%ex?ﬁeﬁlﬁd i %éﬁ@{zll manner,
m crons. dition, the lower plate
afl5 ot e papisar ot @amwswrﬁ'@laﬁ alayire aare drebybvsdj rtiya@gposing the
ed_by [ e

oRLRARRY 0y 65 frifaP SRRECH S or, ol PLARGS Fhis o

conchonty chlledrtiplehengfthb mmmtenttdmy fiony iﬂla@ebsm‘@r twehy fi #itpw at

1bast \is/oarrrlé useedc|> 1) Vz\a;ll onsov%rgentulb en SmP Ellog‘[lilLllc%Ire and the substrate.

apprication in uged

ca{mohammy defimblecdutfhe mifcrdth:hﬁmg teshadquesxp alesmbﬁd insU1%0 Patent

W Giip a0t ir e aclag. ST At SBe R o FREFshggasine Five-

levélt B/libdelastebmdoBanitap @’trubﬂu&tése afld Microgledihclidniial ahé)mshnssmn

The pref bri.cation technique.for th
BT il SR Ghaeeug o SYRER I8, B P B e rise 16 g gatiety
@M@gmrm@'mpdt@t)surface m cromachi ni ng. Surface
n1cronach|n|ngﬁgenerally entalls dep03|t|ng alternate

| ayerl&e dgrmsisacrificipl daverat il as dised haiginfpeargoay oaysses portion

R ddtUS2 QRP S0QRE 3RicrRschinbd CinflrodiRb@fd @lat US1REA @B fabricate the
appropriate substrate (e.g., a silicaon wafer) which

TﬁIGW@WCGﬁQa buj yhichaloponei@aist anthe dinak ¢pafigerstion. | Bgpmplary materials
h‘fi fl'f}{/e‘f' | %egﬁ"iﬂ&ﬁﬁgreﬁgfgkﬁﬁ@ hﬁ%g)@(ﬁﬁfl@&d cﬁ&ade or sll(hcon oxide,

ctlve and

¥ raom siipperdiaidine)siliney osileck asdbindicoring et addivmmbelomental
B 94517 P05 e el BB, TSR] et

fitin¢ meBded lthGUTIBedmaambahﬂ lgyedrion drtion thenéof ofje merfage micromachined
of t.he ous

tion vari c
A8y B B, EiRR5 0B Giond SRl B BB
Helrg f@idateds Tﬁat’:;ﬂatés"cam&l’ tuhﬁgge:ﬂeﬁném’i' afitke oariows MEMS flow modules
etchants. This is called "rel easi ng" .t he
ot Bt Pelba o TRRCC e b & sl B gty oty
1Bdteridl €S thessdiBuMe gﬂye@ dederibed ﬁ&féiﬁ&nﬂﬁ&’eﬁcﬁ@ﬁﬂ ob aha@lem pbli€ilicon
m.crosfructure supstrate, e particyl ar, .
aa‘éé{oP%i{)?reu@BP‘?da% O ﬁm&w ﬁ}"f@"alsetgﬁ %g’qsllfgsq%es esc“beg herein
iH884d kifigsh. | NTHe: warioRatigREs dé&nb@d ABreir Afby b FbrnhceiPdéBekited by
July 4, 2000, that is entit]ed "Mthod. For Fabrlcat|ng

teshpimey. @ik as whermisd) wpet SResHani(EXP) and iralyding logppressure CVD
WMbexes) eﬁﬁwp‘ﬁ@i@&ﬁ%&hf‘@évﬁ ARV LD 1aEr9£-Eﬁﬁnced3@th(bECVD)

entiré disclosure of mhlch i's |ncor£%rate %
therfnal exrédatiom pireosssent prdelyysipadr winer (deppslgn dP VD) eand ggluding

@Q%ogﬁhﬁe PV anll Butidthn PVIRES Lidnghal layer or filnt as

erein neans afly [dyer or portion
In more general terms, surface micromachining can be done with any suitable

system of a subsirate, sacrificial film(s) or layer(s) and structural film(s) or layer(s).

Many substrate materials may be used in surface micromachining operations, although
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t hereof of any surface m cromachi ned mcrostructure

that is used to fabricate the mcrostructure, but
wohbshstegs not exi st in the final configurati 8aT/US2005/005733

Exenplary materials for the sacrificial |ayers

tﬁ@iﬁﬁddnbﬁﬁ t gsre%ili@om ngmgma?pﬂﬂlr%iqmﬁag; pilesemwla'&mdaﬁraﬂability.

i con oxide oped silicQ oxide or silican.
i St(a‘tedﬁpeééen“i‘ﬁ’ é%&lﬁﬁ%ont %W%gﬂq? B URF S s fa0pigeted.
TR Ruhdhisn AaRriddaedbd ﬁaﬁl@ﬁ) the roddies nat &€ vaf ersed to deﬁne the
deposi ti on% The term "structural |ayer or i1

nyisogryrdalshandesapaot adyereln atfedt 4he prasessipgrafithe, S%}@F@Wmctural

18fns Fnad Uk 9&% 58 (P BRERIAE HicrficRIASL G CW%ere%rh‘ &6 teN@Prificial

a sacrificral layer and a substrate ‘on whic

anil etressuraligimgy e mgmaltfehffqemaibng daaterdis aml@cﬂ‘p%dlﬁgren@rwween
I 0

th, 2P Sl S S0} e YIGRE i) This

sslkectinity uratid maezyb,fr om rthef pder 0E>ab<mm a@y @8l iramerd preferfldy several
tur d S

hgpgrﬁﬁ g%ége A grp% all %rb I%Vl’c% %g gcef‘lvﬁ}[] aeﬁ?o Hqg %%Qt O]greferred

HExampiek ansfy swht £ rSB(ﬂ‘lfSIaf d‘rlmfsltrectmtd@ sﬁllnatsgzsierd emc]udbxe danous s111con

he(i;eg(i . | ude S:‘*}lél con. .The var.i ou h%:ers des

P i"?f“ﬁ‘ﬁy OGBS 1% r HEH o 905 | FPEHABY™ p("é‘/c FUes™s b"ﬁ“ Garious

pohareric allmy/amious demd Sirhs @, (ﬁBVﬂ)reﬁﬂdlummhni)jlvﬁgous metals/varlous

et O (LT, prel e estiE B

(ow Ghadd HBifpracRraR%chandike tpysasglain hyaﬂﬁidedﬁﬁmampleﬁ Examples
PVD) and i ncl udi ng_, evaporative PVD angmsput teri

qfw@easagtcéaeﬂém giicon ot edBirarapidecteRticial rptaas a1 typically
HTRORE (M) L8 tasdl 0g,, 4a0u1H bP caid¥ntiiddt BPla6id, ﬁ/}iﬁh emctuauy
of a substrate, sacrificial fil or Iayer(s%u
49 wie Filiragid #0d) Y(vetfo water; ay@exl%e)temiﬁ)mm with tatesy uffered HF acid
(@ﬁta%fdlaﬁhﬁmmlugpﬂ%%gg)l n surface m cronachining

operations, although 31 WO 2005/ 081968
PCT/ (782 0050 G0EREEn tqch@lwwrdyeqﬁﬁaﬁdu ig thepabgyerngtefl {208 Patent uses a

r npn
Y SURFERUAE ikt £ TR e s
lﬁmwhfatmbandcsacwﬂmat hxyeﬂa ée gi sihost dl@xtdu,ramsl thﬂrefore referred to as "S"
lf?%?i %e%eal}a, gl(“:heesn;(;rglgr‘? lahturte %Es “SQ‘." .@nl use t? ﬁlg%: ﬁgllselayers in
tht eriasiabticdtion ef(cﬁl)ol@g‘}ddc&aﬁifedtm atﬂiv eleﬁ-l)Dtaf fQBStPatdne will also be
Lg(g eSSI ng of the sacrificial/structural 5 filns that
Pe"B®'ng used to define the mcrostructure(s). Wth
I egarmfigur©5¢ Benetallg fillusirstbSdne edibdbdihdeny 6f uyab oh klststratel3a 0 that is
rlma.rt)ég)lffe entiating.factor is a selectiVvit ﬁ‘i‘ 1
Propet Yelpshe Blicrompehining and; 1y apcordanos wyilfy g fomenclature

JolintBnly AsédiBedioEl e OB Paichi. opRERSSv Sl Bbta Mhd §J)JstraT$IB R, the

selectivity ratio may_be on the order of about  10:
RHEUS LR r%6e: pPetidpeit Javsedbr Bherentiav Pefn Bigmedige ?ﬁb%layer

16ch Ghe dlwe&thc PaS}eﬂ snﬁlaﬁa 'm% s‘asfluea% B0 48wl BtWHCHPRINBEsHIRS; a P
preferred es of such a sacrificial

lpryer ﬁi%tan@@iwraaqu 111111}?}753,1%#11 Sndaygud20; g Re layeis323; pn Sglayer 324;
aowlggeg/ﬁ@un ﬁ@fepﬁi@aﬁaﬂ a&&o’{BO HH'stQ%ééE?r{hé@l R9LY520 may

I unt Si on; varil ous ﬁnerlc il [ vari ous

eaEabyvea effge fhe cigh relproestdbitdhy Bt lbrRis dopmsiieLroctly on the
{1}%% I§ f é?/ ?génh?)gll%il allsgg%i g%p;rrr{)ﬁﬁe 4 Patsﬂergg%%ﬂaﬂgﬁrg may be deposited

Cd'l b iPd ddypo BYGs after dlenforthation. theresf myl priatith fthy einh reledseawkere the

etchant |ike potassi um hydroxi de, for exanple).

Exanpl es
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15 of release etchants for silicon dioxide and silicon
oxide sacrificial materials are typically

waypadsoBiaesri ¢ (HF) acid based (e.g., undil ut edPOT/US2005/005733

concentrated HF acid, which is actually 49 wt % HF
editety afitble Sllaydr 31 6y, &dyer 32235)0 S?I&Wr@tze dartdFS Aayed 328 tlay be removed

ter: buffered HF acid cid and ,anmoni
plthpgeh daytipns 9, 9n¢ 0 P&F%BF ? YIRS BRK RS {?&9“%"@& (PH Ry more
PuibdsEEif PRP¥AY B 02380 %@tped’téctéﬂsﬁ§mathe 28ledab WicAhiht).y Itosfhould
alternati n%gst ructural |ayers (e.g., polysilicon

ypchectmprosiard fhat pdigeanp sguctucgh lay tppay §er§8P%tPW}1Y aﬁarcognected by

eafink fchi R lapbA%ES thrdugh Ghe eﬁtﬁrl&'tﬁl@ﬂlegb Qfiadfarti@iM} sacrificial layer
therefore referred to as "S"_ |ayers herein).

he
hednre denositing e nest strustugd dessal In ﬁ%se%ﬁsf‘vothﬁ sHpgtigbmpjegial will not
CorP tleupdf Surflf (o b0

AL S0 M h RO Ll St o Bl BT Ry Pt il be
depesitefhan dliese CQts OFW@GW@GS@} geheprd wiplljthergly irdereenngefea pair of

[ 0N @ substrate 310 that is
ag%%gﬁgﬁgge%%g¥8¥% ce m cromachi ning and in
ac condange embedimetie imanemddnad with theo apeingtedspaanetemdofl the

' he '2 tent. .Pr or 83 y 0

POF s SR st YT PP L PP S epmppaiments

illagteates 3 b2fflef theing elemynther @iler iflotvadomeol eiemem»f de abayeetioted type.

the dielectric |ayer t he bstrat.e, 310.
GEt R af pih: B HbbRahB iR o MO i Sy R e dfrious
1l§glgﬁﬁal3&)gl§)olﬁenﬁlthle§gﬁ is &ih&IFl% ajlﬂplﬁablb ?ggﬂhes'ﬁ&hmgas f2gl, @& such
n ayer a

MBMS Hoyymg lﬁama&yéertheswn%dl%ﬁs&d e'ag\éesm r?lﬁ%orst? %%V&MS flow
RO Aoy Bl dedet ReoLteh JTehea SEEME Glowt Mdlules to
the P2 layer 322 is deposited directly on the P1

inglyds amupger plate apd)al lgash pacorpelag HpPe; gichdmayHiot by prauipd for all

d%ﬁ&m@ﬁﬂ%f whidl{ ¥eSe MNP AoH ERRATICE 84 apptophBR. Rﬂforla@s)é@ "the tuning
O after the formation thereof and prior to the etch

lanen 4 eaqhh@fr@eqeh@anglgnqy@ pawsfepdlyoglgvays in spaced relation to the
l.r gfl}ktl%%gé{ glgé7§'l?hch fa¢ ﬁtrlgatsyo logvpleﬂ% ﬂo@ty ef'iov@é'v@r eéh of these

ayer layer 4, er 328 may
qehrodinegits alsalcohld lbg Ideqagned S@ﬂngt thé tuping €d¢mm§ nsedlsxfos‘tdw@}sﬁeﬂy on the
lo@&gél%e Wl akP ?eagtglt (%hgl‘%g) {S(S-)Jr% ?s”e‘?ceR d t%?{e? En%ﬁczl%t lzv]:)uld move

ncase
in®l gasel mtahtmamtt]l thd: ﬂovsdnmldt@l to dbﬁm ddloap phmelatbeaztcmhmbdate a

R E Rl 5 B DR i RAVE i I el o g rmnes

fidve neoduies &natymec&ers@sd @br @ lgmaindd flaw aherstedugh) alitalugh @yelr such

de iti n tur ayer nt h
WELE B GRG0 tra B e for & it by tEfifopehds Wi
depogbﬂe%@lqbemnfeh@mmgmsstw“f ﬁi@@ul@fs mhmwailh IFigtr16 and identified
sacrifici al Iaer but w || osited in the

Bitederesice pReTEl e sTheMEMS ﬂ‘e%ﬁa)d\ﬂh S PRfgp3p upper plate 62 (e..

faﬁﬁ&fé@lQﬂ DEGYer 3302k lowRt plaRtinqE 8N EabriS MBS 80P, 18fek BE1 bif aﬁéomblned
ers 10 Various engo di ments in accordance with t

derdi Pplayerrdif that isrpagalisl Wil PPRSR PG 6% cand 4t é«?aét one
drhhfd?% rpg&% d4iqp tﬁé t?#é £8d8a i enﬁﬁﬁl?né}ft Jr g sfesoT: @dfdaﬁ Movn in

l'ustrates a tuning el ement, or other
]&IQWF@I Tap @rmlnr sappqrmé %ﬁaogd%@édamy ganctioygp @ ghe case of the

&n%ﬂ(}g ﬁé\énﬁ gf gﬁ%@g ﬁAtli] %tgﬁcﬁﬁéj ﬁlﬁin@i‘nn?é] tﬁéqﬁpmtef 62OMd lower plate

e varil ous
70 in spaced relation such that the upper plate 62, lower plate 70, and the innermost
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i ndi vi dual conponents thereof is equally applicable to

t hese designs (e.g., each such 15 MEMS fl ow nodul e may
wageostlseegoat i ngs di scussed above in rel ati on POTHISE005/005733

MEMS flow nodule 22). Although the preferred design

anfulhisipeacin alledtivesleMuvim éﬂcwsed”@dw @s The uppecChlbte &2 dncludes

upper. plate apd at | st nnuI such
el S e DO PORS S v iEo G SO (TSP OHCLRST Relgast one
10081t S0 72D Clithe €IS weHofts 86, W‘()Qllﬂiy' Rlof anyppRPMEE c ohfiuration and/or
tunin el enent in each_of these enbodl ments is

reetlt upney ﬂanWé op gnd gH desker Hlawapqrisr/ 4 ge fiiRosey inwardly of the
iHReabdt ¥hilar! sﬁfﬁﬁﬁt 2l athgs isWALE Bndb® s@lpoht @64 a198 %réx@d@ fa seal in

fl ow port. However, each of these enbodi ments al so

thotadis! pelatenl idimegiosothershy farpiag ﬁh@nﬁlmth@%hrélm vagous upper flow
;Q)H§ %@Sdﬁg/o{j {dwief tﬂlo% %(g)hﬁf ﬂg@%ﬁfngmnﬁﬁﬁe %Ehhllly % 1Lt%ﬁﬁ§ sPaced

certain pressure IS exerte eon after which
anowlhosupports S4ifither sqdzes dhe potentiplofor wiytflow manlmélionpﬂhate@closed

f | f
SR8 B QPO By AR SATIRAENS oPen ZARE e o
measd.of t hese MEMS 25 f| ow m)dul es may be designed for
ala nar ro erethro a
fl oer 2 on ahgé e c oort eéq?lﬁbgqfeoﬁlt g%neﬁtﬁ_% g
fulbrivaeet hn (Pbl@dyeaSZGbﬁk Hispésaé ie ﬂte(mhblkrmﬂt spade @ MEMECEd end parallel

dul trat d id ified b .
P §isoth b Rber 85t B T A g Ay Hegbt i aRiipgriate
sﬁﬁ)peuiiiﬁﬂﬁn pleit @okihg(dowah on tHealing @leg@ni 78 RAtHeayew Iﬁ@@)ﬁed in
alo Iate fabrlétedl P2 | a

B an@@gﬁ%we&pgﬁ* Is$9pPogfg)e aYer ol TP gty of

Panrg 3291)f Myt dpptopEate RPerand|cah@yubadion g&ﬂy aéheln@A&hlloE®wn). The
annul ar support_ 54 of the type use n the enbodi nent

prings rrel bs somigurrdtio agtently tas thespging elerggnt 7§pmiogontartayith the

16%&&95& @8 unfirta BE-QM &iﬁ@rehﬁ‘a@ p?e@ﬁﬁe EMAE LR BSMEMEN W module
case of the enbodi nent of gur es 5A-B, including

Taphvkirhiing ﬂ!"-h‘éml}g slsmept %t wowdd thep anave wepy Fpm the lfmerl Mate 70

el t r
@ at eq'? JH 2{1?1 nﬁ%?ﬁo%f: ﬁ{@ 822J(?)05 0815% AIB‘OPFhe t.unmg
RETUSE0D5AO05ABovidn Ldeaﬂredsmp poret or5love atgubatitany Bingtion in the

rgle?r}cn]ern egld%sse%nl? lfngf’e c%ta?l%%?of%v 6(96ne1]- tﬂ?, tHe\?vthl(rr)lg ?iseﬁ%gt §§ sl a]bIGe to move

ehtvd mwmlofvblqﬂatp) V(’hbﬁa Béhdurrgair lsdas olher defommbticon@ypitdlyelastic) of
| ow. port.74., The rt of an

b SR P s RS ARG n 1 ok g Beq o o

eding tl&BMEMS ﬂb\b nidalmr58fthmuglpaf tcﬁreipbnamg I@Werpﬂsmedmrt(s) 74 on
n uI ar

e G e Bt St PR GE Fese B8 el B T S et fhq e

éflfiﬁerﬁ aﬁ inddly bﬁ rcha}]r@dt@{zaﬂ aslh mgmsstmauret etha byﬂcfwo ggb mgethm/I/ S flow

ow thrg t he vari ous, uppe ts an

mestids 5% Vil mlfssgorr?ipon%fl%wrmgﬁ 55 E%(P’ﬁ fumings ey dyiine gpment

jgteral Iy spaced annular supports 54 f urt her reduces

the potential for any flow escaping fromthe encl ose

spac elhg gurBnepmeni 4R i ﬁlﬁmgchawé agleashpcelofgpdPv pein/4 (.8 in

mmrlﬁg,%t %Eefé}@lﬁ Qpact®&ati R F\E'if fnk Qﬁﬁ’lmglgelﬂ%@l{tt’ﬁg {#disp¥sed above
| east “one baff t uni ng ement or other flow control

wplépkeniowes flaw gports 74b preémtéﬁd fheseplpwenydew Joerfs {74 would be
%gﬁlgﬁ(ﬁ?cgﬁy 'pgsﬂi(t}i%d eng! fsed ﬂﬁ‘wae‘ﬁfenﬁg tﬂerknéﬂééaes‘f)aég &0 through such

multiple lower flow ports 74 would exert a force on the tuning element 78 in a manner
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relation to each of the upper plate 62 and | ower plate
70, and may be of any appropriate shape in plan view

woOhoslosmgs down on the tuning el enent 78 in t hePgTa82005/005733

presented in 15 Figures 6). The tuning elenent 78 is

thatppould atlow bigy Rningeldn@ne 78 B atleast SubbyintBallp| hididtint 6 6fientation
propriate size and configuration

82 of
%E’r‘ﬂg cﬂ’@ﬁ%’?‘?"gg‘{ @E SHBRR)clemerb 78 sify Proyidingo the odsige ) gpressure

eeNbli@URRctidD AChhakhds, Beasistdige bH rﬁhaﬂﬁmﬁﬂgeé’[aﬁém% kWihth the
contact with the |ower plate 70 until a cer

Wclosed waes 0 megng datnefley poeeeds trgigh ﬂterMEM@mw medinle 58 along
%i’y%neﬁ%athawﬁ%iscﬁe ttthd'ﬁ?g didifent B8 irfdGC&lf%Weﬂgngﬁnd’t\pﬁhgar path

nove away fromthe |ower plate 70 20 (not shown
riteinhg pnolosedispasmdAtbyonducing ajgpashere gmnge i dizactioth@f the flow
@éf&r@\/gxgﬁg th MRS 1B Qe 8 Flp IO fsrlafid %Y)Hlﬂ%nﬁ the flow is
desired pressure or flow regulation function in
eaviradrto ackgh dlespedinieter b the teing elembei] Svibefae mteqaalaga}m ﬁm in the
#ﬂé@h&go hg 'ﬁ'ﬁ% p%a%e 5§bzﬂ?d§s Jegargo V& be'h@%eﬂtet? \f)g d%%rrahfét to_position
¢rtey picc aiotwprefemﬂy g plodlity tof)elpperrﬂmmsogqoﬁ@ ager 8izheindeyond the

e e

mmsrolnﬂﬂ@ me‘hvzﬂ@) toaairce fth@w/eﬁmr Iefigh o'f4heoflow tpat thtodgh ahe MEMS

{‘%V(VEE% ZL«S&E ; 61171}8651%&9,\6 pafglf@ Qm,agly}v]\ﬁy nfgg A MBMS flow

ﬁihdlﬂélGBeddeZ @dt agistlalisk@ti enkt #ype bf Fdlurd, siricB athe AurdihgdWlement 78
to the I\/El\/Bf ow__nodule 58 wi |l gformits

RS gisrgediy: MEYLE 897 Berdr &8 terish fedg™enlov Rast@y74-

el enefdy 116 en3ind AR énuwséagspséeemeﬂﬁougﬁ an$ 1&we%wgoﬁ 74 must
above at | east one | ower flow port

e thrgyghga flgwt chepegl éoaml»chslpéhfeaapr h(rtyﬁ%ﬂye cqrqesaon@mg tuning

éléiﬁérﬁ 73ehe Femt)w@pm% ﬁ)l Sﬁﬁ’ssﬁéiv epma 8or%fefalaiyee;éls%ﬂ§f all times.
| ow orts gke erab hese | ower om1ports

fieigd @ncﬁher ‘@yn’ﬂi*é EMﬁlﬂoyv Ip@@ulet $&amef9rablyc1h nptdpsigaedt foesvthe tuning
?&L&{t '7?90 EREbE ﬂfsis&%&q all ?s?ﬁl% lésgertd'ﬁ{ fl}"@ RuIR MR ou1 B feépﬂ iff effect
ower flow ports” 74 w% xert "a force on tlh tuni ng
tetneineta @ flpg inte the pmohosed sm@%ﬁ/@ﬂl@@@/l@@erm port 74 being occluded
/ 3 | nj
T e
wumbengf seapectso Veureis ttha])fa doh@ulralmn n@e&l ﬁmnnng%lement 78 is always

i di.ng the desir pressu | at i
PO AR R FE RIS B 7L T gty BBy surecs
iMckdthazhinkieg, A&mﬁieﬁ@ﬁles&fj areafOvivrahs MEMS f16@ niddoM 5 8 is used to
oceeds through the NEMS f nmodul e 58 .al on
Bl R HBLHerD S PR o 2o Y PHEE DURPHIGIeq U BRE o7 grplant). Tn
mmdﬂaseeﬁleﬁéwp&&mmofah@mm fieAmoRdt B8 wohlde Tbnttﬁbe'patlent side,"
encl osed s ace 60 dg i nduci ng .at | east one chapge in

Hid the UpRss Phte Phavauidbs on degrRviRmenty gideHe entiiastiew gvf aqueous
RSB#o8t 5¥8he drfferfop %éﬂﬂeyatﬁ@ﬁa%@m% 'é’?@fﬂkdﬁ%ﬁ the Mﬂﬁsfﬂo@wn{oaule 58
reqU|red to reach erlneter of the tunlng el ement
ipghis epssrgoyld be ﬁﬁO%QHﬁ of meye lofvex Aew party ébtipterihgenclpged space
GUOQ?I& 099 SHeor Grtore Iu?petr Mot pdrd %)j Hh% n%ﬁlebﬂ’dw @Na%gelt% Q)?lst at all

eS|ra le to position 10 one, referab
tirnesr (udhithat alW@dﬁﬁ@ﬁ applywe enates th@a Z¢10) 16 rbelsqVP@ bt gt yeast generally

Hﬁﬁﬁg% A8 of b flor %{It e SR gh &%PE pZt?éng @896 through
BEp e

positi oned a tuni ng el enent
the eye's canal of Schlemm However and as noted above, the MEMS flow module 58
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reasonabl e intervals) to reduce the overall |ength of

the flow path through the MEMS flow nodule 58. A
wouowslogides near fl ow path (geonetrically) througlhTiise0s/005733

MEMS flow nodul e 58 does not exist absent sone type

cofildfbaidesisd s6 HHAE the thiteng dldthdhg 78 isahigpBted Mredthy csraﬁé &t Plate 70
fl.ow entering the ME l\/ISro nodul e 58thr9u

A }
ungletdeast eaTigBprgssyre *f@xelﬁw ?YF%\/&Bémaé’Ffisﬂ’@e t’ﬁe@@f‘éavhwh

iBRENE nfeVe Iid 464U rdlBtion Wiethe fdwRpRRIT0 td éefmé&me ﬂ&z@&ﬁmnel 80.
through a fl ow channel 80, which is the gap. between

the dgpicalbpéndES flawimesiulecisanillhe upes g SpHlicafinahere a high
}J?éseﬁrs sdiffee ﬁ}hgg fthe%t&m@ E‘l&‘ﬁlbeﬁ@f ﬂaﬁéﬁ%mum §$r§1eék§ with the

tines. i at ed anot her , | ow nodul e
easlomd@peqeaﬁﬁl thropigh enstor @eoss @n‘@d ﬂﬁw Pofth &4, tnlie igow (pressure source

f}g@'&&;ﬁlec %&J\if)gfngxgglu{agagdnﬁpﬁé g@? qgeaérﬁ‘?&se& Qﬁcé liagi F%ha&% or

In ect termnatea
mhore eippdreflosnpdres@l 4 pherge60 thehprowyte feonh dweligh prewsuposaurce Py

nZaf]r Pa%l en Gl ugl%.%el}t l}% tE) I?rﬁovg lilgijf]tﬂ%(}g tﬁen%wér g te. 7-Bh k»v%nch t%ereby
ons ow channe eneficiaf
dhewet thersmtmé |thecﬂow dapet 86.. Pfeatily atvest snaalk:crlmﬁgegu rtla$ pressure

B R A S T o PR

Seahrougtathe dppy fourfor(sP 6@ SFdri m;cjtaimcarsmil m@reaémrrﬁhepressure of the

relates to th case wher

ciSite ST By oY MEFATCEN B e PELE AP Shoth iy Hpmes ©
AMpwhE tﬁﬁmh{i@@[aﬁ%lﬁmi‘t@ 11%631% @flmr Y&y frdsmlfﬂiaambwer %lﬁte 70}51nos13rov1de
case, the ower pate of t oW, ND
TRy thenn® liBeRr ipfacash it fhe rﬂOWsWEFethmu'\g/Er'\ﬁg fipg et 8& 3 dhereby

RrdulP tHe MBRISOMovk BRJUIERY! MBMTE,there 3 &l Borf-Badir reldtio@sHip BaMveen
of aqueous . hunmor out of the ‘anterior chanber. of the

thaflpweteexitipg the MEM flow anadulos & sndyiherpessivge Bangexertad on the

' f
G 5038 1) 10 L8R 0SS0 e M e

sonrce PupBbe f1bv aste fueugh teajow shanhel §0 shenld bonfinktenedat Bast the
t l:
c%ﬁe 3 th@%te%h of tflé H§\§ cl(a%gé:lrko (H’l ge l:a%e %{” Webar I'ﬂ%@ FmeR %‘t}?ﬁcally

leve east génera
emcmmeredm tﬁdese\mménsmqsuwu&om tAtas). Ehﬂrefofe t¥ea aameéquh@nge in the

at t hrou e I
LA Bl S5l 4.6 LB SR B R0l o
ﬂmdmh@ hdtnenBTS ﬂ@nmgma@ﬁs saﬁird HSZ;@D 54130 577188t a cwhud change

Ao i el 70 ot af east &

cert Eﬂdﬁsﬁélet)hs Whe Wﬁerﬁhw MEMS hewer?gﬂuaee 584 1s uﬁ:dﬁheﬁiSil:ﬂpElnt to
"set point"), r [ it _wou nove space
Bt e PR o SPGB OB ot GG O 1 & Ao vhere
1@ IibadIHﬁﬁéd R0maikivpi G ple¥sk®itMaMee hdtaver %ﬁﬁﬂlbeﬁ‘ 0P Bhivveld atstout 5
in an application_where a_high pressure s

R ‘(feH@ The MEMS tor wpdule ey bBP"“aﬁ%BEFtil suph that (g acjust the
fidwiicgdd Xutcd}’ﬁﬁ‘ee&{t&lo\ﬁ"cﬁﬁnﬁep 8nd SRR l%ﬁ SIROVERES B0 thddfle8AdAch that
one or nore |ower flow ports 7 while a | ow pressure

e mazg@mnpnreea@regwnhm e aéﬁqwrrciiahmb%wf the| patient'y excothAwd g no more
1}0/%115 Ddupeg ??ﬁﬂgﬁr&?@gutqge Iaﬂ%é)fbg Q/h%%@MEM@ﬂ@W %ﬁ@l@ 58 is

OW ports int ressure fromthe high
ctnsesgd)r eStated) m@h@wayrrﬁy MEb@eﬂ@m enqdylsi Rgalldvesnion mapgeigipg at
TR P Rk ARl SIS R i
mressyressmkde  Bhamdhis iinstariee)s apriesss frea reasonably anticipated range of
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will allow for greater than a |linear change in the
flowrate out of the MEMS flow nodule 58 through the

wappesrosfdeew port (s) 66. For instance, a snmall PATUS2a86/005733

in the pressure of the high pressure source PH may
prasnea sethih ehehaitghtr diimbdreoff thovpatibasnske. 80 ¢rldyr tohﬁ:count for
sprij.n 2 allowing the tuni. el enent 78 to nov

P PR ey er SRR G THAPESSFE SUB e JieUPPgs Plate 62
ifelhdest ftaldasd dnk NB@fprdsnEE S&pecd Mort Bhf tug reddngent B QY ANt the
the fl ow channel 80, and thereb)§§ through t he

PRORNHOHET B BEvothale (8 RG0! V8 <40 fomiipieh g 10, This then

protidéd @nsiit Pnb@E WBSBmuheeiftt QW hat fove%hinnBIO8d hﬁldMﬁM%by the
flow fgqle 58 and the pressure bei ng exerted o

PEFHIHE Tveraisntropgh the flter chapnel fO0dior A gertain PIEVES- fTbawS at least
éﬁécﬂi'laﬁre%&ré Et@?ﬁh @ﬁlsﬂB'oghh@ﬁﬁﬁ@é"Biethe ﬁﬁ[&é”r ‘f)?atep &3 thdhBeeks WM ower
rate throug | ow channel 80 should be a function
Rlpte a?O | @agquqll eahzemenrbéfltbflt& [ferrerepRfling cwnnrgq ¢lefepiy78.  Bach
ARk Son 1l e %58 e hBELOA!wld Ll B o o
pables) . Ther efore, even a small change in the height

of t hﬁlefdlr%}q’% %E%ﬂ? I78 &)QO\&EF% %regsﬂl% {)Oﬂ rﬁgu?atlogqjunctlo{l in the

change pressu
%Vé-nomd mhanehi ig hlsp) pesslas 2fiBaingdencHbi. (Bné ¢ouhiaaa§ ¢heIEMS flow

th |
B 2 nFS aGPADRE ar MBh Bfiod Moo et B0V b s gtosea
s‘phca/ﬁmthd)ugh‘:‘mﬁ&r nsore/Redr ﬂdSlW @ortd Tpdndrih tHthreétﬁ)gld)E&bﬂboW Peessure

res re.n terl C arrber of a P lent'.s
e Hisang asfé% Tire How o e %@ﬁ?dé@afe 6%%%@5.%@ or

b @pasm)w @rw% i it e dﬁéuueﬁ lo® the Mhdfedsurefsoiirbd By, €¥énerally,

fl ow nodul e 58 may be
Sd‘&ﬁ"’rftﬁ‘ig @ oL § @hf?% gﬁnﬁl 1F PreiapRly plvaps greptern than aftre Bigtflow
Sanitd) 80 ARb SircBSnsCRANMDRN t@dp Pas Fir QHP PIEkeeMEMS thd @losed space
nodul e 58 such that 30 the maxi mum pressure within the

igb ong prampigrof dhe vipsr fawipert 06 they is adteling v@@rw@ed toward
P hh prdidhe SR P I\l}é &ny’@n@tﬁméﬁlﬂ fhﬁr'%g/h ‘Pih’\l}lné S}?ef)ﬁ‘éﬂgcsdlameter

for which the ["'ow nodul e desi

thetas dggea hen Alee hejghy of the dlopEnmnel §Wshmlérhbeeﬁleseda¢ut ofkhis 'Glow",
AR A&k BE Db to ﬂagsatﬂou bﬁ% '11%%]'85 005 FHe ¢nclosed space

pressure in the anter| the patient”s eye
€Q Heoughginy lpwefsﬁlttnreiostom c@h@Hs; tlne tskresofi thstﬂawc@)mnehﬁo at the

b5 AP ADRL 5 BOMLEHOO SRRy AR o
et feomn entfem:l’rgih@ dow &flathlhbSOpﬁlﬂ:pﬁnbéchnwﬂ of the ggs Iﬂot?vanodule 58
SRR 25 6L At O BT P BONRE 4% st

dnngie Unlphntab régaisd inadecuby Predues She Raxdnom etpht of the ﬂﬁ‘h channel

ment 78 t t the nmaxinu cin
WEIABHT R i g reticlte 7PN ROV MnBl R e imum
Hedh$ of the Mo dhhmiel Q@ $orahd ﬂeﬁ@ohalﬂjﬂ eiﬂé@teﬂfﬁiffef@ﬂﬂhlhﬁés&ﬁés ®fwhich
t§1he fl ow channe| ang t hereb 3{ maxi nrum.fl o
& fme i enegh’§ wél h@. epesed fax i anp lselorldr”r abguiad pigren. "As such, it

iR uEMelS Bat uﬁh@s‘ired Bactéta sh@AS be a‘tqa?o }%‘éﬁﬁlﬁfl@ﬁ %iérfﬁ)vxséh‘aﬂne@ 40 and
exi sts on the surface of the up pl ate 62 that faces

h &f fhs\kerlosef|seace 69 dhropgh & ower B part TGrivig ito et apyteripg chamber
SQhé safemcaye %II tHé‘ tAGbrEhI§ TRMctedGresHREN Wit %@Jﬁeﬁy Efamber of

sto ropriate size and/or ape
tb@pg;lent' 5 &y fqﬁévhﬂc&lrth@ Uél\/gfgow module 58 is designed. P
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10 post). The tuning el enent 78 provides a pressure or
flow regulation function in the above-noted manner.
wono@lswepr ovi des a filtering function. One coBCWUS2005/005733

the MEMS flow nodule 58 provides a pressure or flow
r eg ulThére afe 4 mmiier ofifebtaresand/bowslatinhshipt et esnalilnse the pressure

ce 60 thro one o] r fl.ow rts, 74. and
FrAeT rogitan, ona Gnle | iR A moadls 8L b Vg 2
s@mﬁiahﬁ@ﬁ)h n Blritl-i@ﬂfat e MEMS &lokl 1a¥dulds Lis tapasstrRCle0B€ dno external

space 60 throu on r flom1 orts 6 and
silg%a]t H@ny e s o'fﬁn% HRn islatige ‘pq_i e lower plate

7@@8 ?fﬁideﬁts présbu6 r HB@ O RiA0h ftﬁfctl&h enbibAMHeHRBAGA 0BBe fhing

erably "al ways greater than zero, this now channe

caf Sorefatiie tq féﬁ Lovees plater 70 is dppendeah uppahe pressirpbeme|cggyted on
tﬁ(ﬂfo%f gte%% emlw aﬁgn%nﬁﬁ RIENES bR HBRR RNfroREh fﬁ@fl&véi‘fﬂow

ports at 1s atterrptlng to procee

md@ﬂét az@ thdwféomragqno@méﬂyd\ﬂélv@dm%@om 5§isyin dwn denendgsi ppon
PP of NI, PRI NI AR 7 gt Yl Souin

tbael:feitvllttee; adl therebyp thet digesof"the dhatv, chaiznetl 8@)h oThedtubiag wheaient 78 is
atéi%n easlfl 91? 1t88/e¥ ﬁow poﬁhﬁl}nr 1iece§\9nga? ?l]u%gi%oﬁ the lgghpressure

osed space roda ower
sbimaé Pj.SsThdt i il taeing €letbue mllmwwtwemaﬂch &ﬁt aﬂoWlpeoceedmg along

RSP b e B RO o B SRS RO e v

et ﬁfodﬂg sghwillf ¢cmvict firninging nsntd 79 (@g:eﬂiél shrgardlities @f thik dlow

dul e through.the | ower flo rt 74. .
ORI B oSBT B0 Fothe BB e L Pfset 4 tuning
ARy #8)| It tin thes re%@du |t tﬁnllnﬁ tlemo@yigad pRitE&dLuch thhdlis flow
maxi mum hei ght of t fl ow channel 80 is about 0.5

qﬁs&rt@ﬁgoaa@éan the dwningelemont /8y Stalsdranoberoyays he farce RYigA on the
thidBe RRXIAUT 08I St A1) chREnd RWMERENNEY Biulss HBM the high

reasonably expecteéed differential pressures to which 30

nrmurp seHreRPretreriemnomsl {igel ongbe BRine smenigd (i, ghe streamlines of
! HnE" dird iflow bért 74 will b

e |0{I2®I%Et ]tgﬂ)a uﬂ%ﬁﬂ% 1o fbn e " BrespbiRdi % Ioiyer okv)vb 74 will be

red bacteria’s
rpaxsdlmﬂmg dire sutfacefdf dhe teliag elene8('8 é‘ha@l is abmedofltht thie ﬂOW)

_encl q?lg goﬁl‘? 8t tﬁep tu‘hﬁmé%gag&n?@ Qfﬁﬁﬁ tﬁe e%o?e%,r i)acé;(seo%f?gl}e MEMS

into erlor Cc pat I ent
ﬂldvemoduis 6 aklependmpapoethe pressaseubemg amettchi an thé einangtetemicot 78 by

BATPEeg e MIBeP oo Grfofidhs HRbER} BRI b from

tRChigh$2E800E 0éS BH théeet alcertdn merdaer inahis fpeasture edll move the

and/o reI ontrlbu 1o the pressu
B0 Rl R SPRA Jiea Ts IORH mle T oot i Rk G P e flow
c';_h&nneﬁm ivhﬂﬁ sdb@dqﬁ&mde(&eassyiﬁPfEE p#adukeOwill hbvesthe tufing RHment 78

t he 58 is a si.ve devi - N0

ST vt ﬁﬁtg% ZTFSW the e EBANBE o488 Dy FSworsuent of
the i SleRBBINYS 18 sitfdoRttd \eemirfbek e dhOvEiEridatiadse 6)n3 Qs tint the
provide its pressure or flow regulation functjo

qriFgietien of ftﬁetuw@sueiqn&ﬁt &8 T%Ih‘é"ettﬂrﬂﬂ??é coBpRIFEIT ot e MEMS flow

h&dd YR & Rabh@btenRIly B{aﬁ{tﬁngdoddrﬁg A8 R10GAINL URABNMENS that at
pressure being exerted on the |ower plate 70 b

Ipgshihecgenespl erierit 18 theemmes F‘E\fr@c?r@ﬁ thedugpe el§psnighs tS'\r/mamtamed in
;k%f %efaltlgﬂvm g(ﬂf tl@%@r ke 78 ﬁﬁinﬁé"tﬁléfnll %\fgéﬁt A nBthkr 8khat BR tuning

ow no 81s inturn ependent upon
element 78 moves only at least substantially axially within the MEMS flow module 58
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the position of the tuning elenent 78 relative to the
| ower plate 70 (the vertical spacing 10 therebetween,
wandsikerweby the size of the flow channel 80). PTIAIS2005/005733
tuning element 78 is aligned with at |east one | ower
ekl @Wn@@ﬁtax&‘lthitolﬁ chﬁ&dr\r/]dr ﬁgraﬁelfdviﬂi dlefdlﬁmldrhi&f frhcOflow (e.g., its
press u at i.s, ing. el ement 78
Strms%lme? g ot MEAS oy mswﬂﬁr bt dhealodisg Flem Do) 74).

ArfdtHeP flthe® fhel distaMab &twieén thé tinfHgteleehd/78 ddriRdle®ed plafd 70 éHagges
encl osed space 60 of the MEMS flow nodule 58 w | |

by@g ﬂﬂaacspb%twélakln Hiersgme pEpwactpss the epfirety; ¢f dhesyuriags) of Alags tuning
ele%enjf' hz; $hat R4 dp‘i?@iegirﬁéeebﬁ/thb o5 D1AE 960 RAOHRE QUERL the
| ower flow port will intersect the tuning
CT(@F'éW@ﬁ’@al 78 of ﬁ\?rﬂ%?haPW1 Bf |(t§e pregabveentbe tugHich glement 78 and
I f
R ) Sy RS B8 i g ion
alamgyhe leigsh ﬁﬁheﬁow%mebﬁ(bn the tuning elenment 78 from
any of n I I
o ReLGE L YDA LR Ry s
flowumbdide 68 ehnemmnz Blefreny78 retlimtssct ﬁmmtem@h@MwStﬂmN module

58 th{&ggﬂ #ﬂ'eg r ; %[(r&l ﬂv%eggre exi m% &\;IEE/HSarorv{ gségcﬁﬁ]edééqglrough

thes upiﬁeﬁﬁewqfortﬁ |66 tThe ipRggsiet effe Iﬂow7180m hiset hipls pebsugaesdunae Py acts

piiply Bhche RTBE Samepods 8 B (HE-NEIE Gf ooy roaEy %

deét%ed B e pertand emp&ﬁmelhp tHsuRE Sk Bow ehii@elese(thedpays Bdheeen
uni ng _el enent flow entering.the NE

|
¢ BRNNECEISBTY g e Yoweé Plafq Gy bbativ) ey from Hag B}%%fessufe

sofifc® P); Afust G Mit&hIsp41e %M £16w SRMIEIE8 0P terfdtn difasts Before reaching
certain |ncrease int ressure will npve the

the pesimegerof Q??éh’?ln38le¥“8¥“t7r§er fﬁ%‘}m’f}}ebﬁ’ﬁl’ HePTIgARE Sopipanent b the

dlx(el:ﬁlﬁlr(ﬁetﬁis%wt BfouzhZfe Bbwtdhgndel OWVis &")%ﬂf‘@lle aﬁﬁu]ar ‘é‘i‘;&ﬂo@t(s) 54
subsequent decreases in this pressure wl

versupiom@grdcthe penet pia® 62¢| oser to the |ower pl at e 70

re han nin
oo L POy p 50 PLRIRRS Xl e i
elememb &8, ofwikt tlzemaoidenrgo zaa_oﬂlm@angm dirsctidrato ﬂqve tg@ard the upper
n o
g EREES L A B SRR fRag S Bty SR, e on
postsl Iﬁét ardferaibly,wt ettt porti@dofttie ﬂm\g it dbile tonpuead alongAmeoexied path

e N T

spicl 60l thedhugli &Jeab\lrv]ﬁ'l’ﬂdw pdsr;(t;)mt) Fromethe pér&hc&eﬁcﬂ tlokubi irrigp éllimsnt 78
novenment er, 1st e tunln ne t nove

to GRMGPoE o B oo LG e RRETR S 2 bR Y FihOHhRel REREper Tiow

poi'tksg\(% rﬁ%ﬁtﬂ'l@ dé)%ndéﬁg upd B0 PosifshlotHEe Rﬁﬂg@@&ﬁ@ﬁ?ﬁﬁe to the

axis that is collinear or

lownt ]%atp ﬁ@ d”]l“l}ee@@vy a#e opt phthe AMIEMS (fg)vb modplte o8 w1]_? 1ncrease as the

sp§51ﬁ§l§’éﬁvééi‘1€%ﬁé Bk efehdddt ’ﬁSha%d MENGw & e 7P Hhefelsed, Saﬁd"'\flﬂ’llmahrease
| ower flow port(s 2@3 Anot her is that the

asdhww@@b%@@méhmwpm eleusnhe af dvdaverppiaitideneasebwer
pl atfe THESLRHPGS mo@ﬁe?tof | ﬁ@ﬁgs 5‘7 qlgs hanteabdnye Hb§1csélg@atlonal

anount across the entirety he surface of

fundpmientylssrs sheaEENES fi@v métllefS&@éElgthé aprheich &}l mébe #ppeated in
reltalagn {ooe\Q@l{ ip&l@ste%ez gré a%g)%:mﬁ%@lgl ¢ dfs Elgﬁle P @un%n% element 78 of
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Fipet esrequilty applicaide ¢d &eetmmng&lemdts intthe MFAEE Ppwitraodudys of
changes at |east substantially proportionally in the

| at eral di nension or 2
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along the length of the flow channel 80. Regardl ess of

the vertical position of the tuning elenent 78 within
woheosMeMSS 10 fl ow nodul e 58, the tuning el emreRCT/I82005/005733

redirects a flow entering the MEIN fl ow nodule 58

Rigures 3.t Tigat ispve Ibafﬂle @Y\mﬁfgte{@)enﬁ ¢f theMBMS 8w tndaglet bfFigures

flo dul e hr ou i9 t he per. fl rts_66.
i\l‘ﬁ;ﬁﬁr b et ot |°f3%a<ft? fhﬁlﬁg H“TBP%§§BHP8“ Tb.af digre 6
ifthudfg s reditfoRagan leﬂe)ttsctﬁerécﬁﬁo tltsl %Mm%hteﬁ? ‘Mov?cﬁmg RPfbssure or
then 1s redirected (at |east generally agrees in

Hovereepiption functen. e%balil% Additigna} eﬁrgqutqsrs)é tth@w Hiffsr i at least

S%Q,e(rgsbgctw@g@a&@gsy@en 15 the tuning element 78 and the
| ower plate 70. That is, a flowfromtlae high

pr es wother embedimeniaf AMEEMS [flow meduly alllhgstratednlgFautes @éyB and
i r
A e R G A e e S U
Nely-5., febpicatadiingP.dayep 33®na logfer plats 108i (eaxtivtyivatsfl in i lgyer 322 or
f . [ [
aséuog%g{re{a (Ip % 4g£]2eaenrds %y%p ?ﬂ?{j Zlkattﬁ aretclle &Y@ Eh%tl}é)pgréﬁ:ﬂg 86 Ahd at
lmc eneaarﬁmlutaWSﬁmm .‘14hc£f tha: Gipe pus@hmuhe emborhmentFM Figaeh®s B (not
e the.tunin

A PR PNer e nifiats Phbtthn S4 EFEMRn S B bt A lgver

p]iﬂ@ do2 ipl @h@d%laﬁmﬂ sauhit thaf tHe eppMEMGtd b@wowerd plaee 5@, and the

th h fl

pespa apr g SprfEaLectlechia SRS bp Cniltien RBfe e e appep plat

Wlﬁﬂlﬁfﬂé aﬂilﬁkﬁ@tﬁ/aﬂﬁ élpp’dr alowgﬁi@f%,(\ﬁhlle]f t:ﬁafﬁdweg ener p’sliltb)IQZ 1n|cl|udes a
ara to the lrection.o t he 0 as it _ori | nNal, .

rﬁweléw lovrs fladogs é%ﬁc 2 Bheloye por P8y LQGmanbe ﬂ%awagrppﬂatey size

Al RWsHREE.t Aﬁ)upﬁé})ﬂowlms HREndPAl ioWet 86w pbrtd 10 drs! Bisﬁ@ed inwardly

el enent 78 an upper flow port 66 in the u

9 the @nwoswula&mmrt p4-ohat 4%, €ach Annpler supROTE) alfq Rgyides a

£8ih (Do SR EitoERE RIABY WBAY o %b&gh%\e Ofiohd bper
tuning element /8 relative to the | ower :

fiqvoworta PR apdior dewar HOWENES ﬂ@@wPﬁfm@n& ngeuw | nadia}hc 22 %@ally
ek A SR F SRR ey nR Bo T anf Ao EerbB: from
ﬂm am::ilqsgd imte\B® othertthant througly ome emeart uFgT diow pokte 98 oxvsre or more
lgw? r(E‘Jlselg)geases The MEMS fl ow nodul es of Figures

He "sanme basi c operational fundanentals as
t he MEI\IBasft lomey baffthyl henitd elofneld] @iiroghed, ﬂoavn doxﬁwl: lelament 110 (e.g.,

e _repeat i.n..relation to

i an TRBRF PO bR ah A8 ot 88 AESge sy parae
IelaﬁﬁﬁfmtealalB obthe upped lpraﬁe @) aml leftlerqﬂdity lgl)l[ﬂnll}ca’&lf shotvf), hiitemay be
tuning elenents i.n e.ME \ nodul.es, 0 39 :
oSG AR B EIE‘E‘PF ggg{ggg}%ggglgng "6hP’é§he7tuT§g eﬁ’?’&t’%, in the
¥i&e pRadnitddein @ﬁgu&eJM)n g'he ngnedlerfdnt 1l beeis kﬁi‘yﬁrtfadl Y VEBRUbRS plate

of Figures -13 are each_ subject to

WRabwét %Wai%}t ob ferings 1240 amy ﬁ@l’f@P% ﬁtze @do?onﬁﬁgaﬁl@ (only

s@hemdtﬁ&llwgio%? | Thé @ladf teqlirdnenfbf 1RSPAEESI ZZW@ rtlﬁi@fthegl Qllow the
its movenent for providing a pressure or  fl

tpaigg elemeninl Y0uadrqve io provide atdesised nigravLeios AleW rasqlati%lftu@éwn n
B¢ nfabf gQilstctié%Ed dbdve h rél£ho?1t to tﬁ@érhbocﬁmé&r@ Fi @@CtGeYiéljaily the
be addressed. Anot her enbodi nent of fl ow nodul’e
turing elegsnty ]dtoelgj ablp torngye siatiyptoghe fnver plate 102 by a bending or some

other deformation (typically elastic) of the various springs 122 and in response to a

change in the pressure being exerted by a flow entering the MEMS flow module 86
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identified by reference nuneral 86. The MEMS fl ow

nodul e 86 includes an upper plate 90 (e.g.,
wobasiosetegd in P4 | ayer 330), a | ower plate 10BCTAISZN05/005733

fabricated in P2 | ayer 322 or a conbined P2 | ayer 322

tRbgiPs badessondh8)lowdtaiow Bor@y Bl6l &l theisida dffiie: t'dﬂiﬂg relement 110
| ate 90, and_at_10Q | east one annul ar support

t fﬁéa%swé lopees @late,70. B tinFrgeandntn funde sierpent 420 may ‘Bﬁ zha@etemed

idl SruEuEL e tHoa: f1JWEnRBNRM IMEMSURRR thddle 86! will deform its
nalnsthe plate 90 and | ower plate 102 in

cgﬁaipe@dm@p@pg&)ﬁ%sh%qﬁe fefarming de tvng clospent él%o | ower
pl at gud %Vfrﬁé}g F I&fe tullnﬂé‘ @femaﬁtt 1 I@Wbﬁoﬁ Hlﬂpt_?@_f]vﬁrdﬁge lower plate

collectiv Ine an encl osed space 88
19R dp eprogde mswwr dlow tagulatiery figictiop peain fis ove phere §h<98mmg

A £ 0%l DL B o
Wie vppsr e PO ptchaibsea pluadity efhaiferressirastops A forgpgietning elgment
iaky rt(t) %%eiglg 1y nt? th? axm?uvxﬁ rtra\f/e|1 %Wﬂ%otu{u% Je%g‘xe%{ ?ltodzg%?r%‘?(%g the lower

inwar I'nnernost annu
plae 1%(¢dnpmmie| h &raxsmmpbengl(t&f a ﬂéwahamebﬂdwthb&s the sgpe@between

d |.at by f
e e UL T B0 oL NS 4%
oF Ay SpréRiaRIsiz laaobbes(e k)@ poR)’ ovi di ng mul tipl e,

radially qor laterally 20 s ann s ort

ol b b FoPe L e PR B ARe TSR BsRG Thyflow ports 106

(6: %C > Db RAlyfnb OBt spded RNELAS SefSRBICth&SIRhItg of Imlﬂ flow ports 106
rough one or_ nore ug per flow ports 98 or one or

qr@wmﬁmswymﬂsﬂ@nqcbwc Abat 2 oY Bl dhe piElosed) PRafg 88 § through

SLieARRMple 1B%edlidiEhortd W KGR 4 Rlcet OB Rininklderteit 910 in a manner
fabricated in P3 |ayer 326) is disposed in the

thatellowe the syringeslasent hl o least syhstaptizlly meiptaingity origntaiqngglative
% @Hgnglatet d'@)earsldpcﬂg [og&%lrngia?e 29, aﬂdanglc?:\ﬁ@' (1R Astendd 3f the tuning

sho any appropriate shape
qlennqmlt a0 withiy the oailosnd S@b@wSS @manﬂn@at unilay thiowghethe MBS flow

' Vi Fi . T
PSS 45 EDSIEER WP E gl P09 s o
aony amHlireyr wh @pomctgsalnzzwltbm thmyncappd gparé 88 by mdeangatdeast

t i ]
G B rSgin AR Y RSO, bty NIV WBRIEF,, 1o i
13&ardl, Uthe nghigy elemet ﬂl])&ntlﬁddmﬁlufahtypbbmnd@ demkas iffoerdports 118.

ressure or. n requl ati on.f.unc n
BieRR o8 amnsganp Ao bt D8 5 B s i A gfeer flow port
F960 W Lsifh, fleeneftaingythe biosed upaba g8 ehreugind pakfiéhldr dovada I flow port
to nove relatlve to the lo pl ate 102 '

W0 wasiefloveith 8 @dicb Pritein 1@@%% Hyroyehes Jop @)ax%%fhﬁ‘ﬁ defore

M ahiRUS iR eRGfend Adw POF 1118 of @S ROMEBortdingitunia ) ARG RN no o the
t he pressure_ being exerted bé a flow entering the

Aerigtersdiie &g cleperi & do fhedBastigtyd prbrdinstios) wsrﬁw Port 98

AL i B Mo 6 kb o
pom/e% piratdéspPeed #tn or W?lghtb’e @amd # Hecatigni g the| ieealt dipppsion
#B?%sﬁﬁ ﬁg %tﬂ(fﬁe k}éne-:%r of'the g%'leg%e?lw Tblct%gédeace fhP o@é?ﬁf leflgth of

ow moa eformit
thorflevs potidithgughp then yEMD ZﬂQyEfm(bﬂed &bor i myrelh ém@ay nfleyy path

eoﬁﬁ%a&lﬂg}ﬁ%ﬁ Hﬂee % zigf}tm&{ulet %%e %kgéé Mo Gift! BEEAP Eorﬂelglpe of

ower plate
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102 to provide a pressure or flow regul ation function
again is one where the tuning elenent 110 at | east

weubwstiamss al | y maintains its orientation rel at PCe/US2005/005733

the | ower plate 102. The upper plate 90 includes a

Prlilure pdindeyth® funtgedlgniens $ L0 RdBEdp8owW 4ntktiig HaMENS fiokdmodule 86
|l e t . 110, to again limt the maxi mumtravel of the

ﬁ’fﬂ#ﬁ& é?‘%ﬂg}?twﬂ'gs&%y fromthe | ower 10 plate 102

(to m@vme eBtefTRY tHaLeMt108ddBPhce 08 rdul oMy IbaRA Bbwlpbe 106 must

that is es ace tﬁtvveen the tuning el enment 110 and
152)!.

e el dog; 2.piph dUbR 239 deprces by eorserding tuning

Bee?€ 10 Bid @8 YowrP PlaRPloR atrgisHokechamil 12 SBRPS1 &id% at afl times
post). The tuning elenment 110 is di sposed above a

B the g arger dsgiie ﬂomcbwnsb&()t ig thoBiguied, qgubodjment discussed above.
ﬁ)‘v%\ley 'tﬁEQWn?Etele%EﬁP dofil aJe' 428 eGdPCB %% %{agcgﬁlteﬁét Wi b Tower plate

uralty 0] | ower owpor S .
é@&wﬁﬂ @i agethinypresewie t"pe meiht's isahachbditaftgr thishy the) tairigrejerndne 110

S0 98095 RS EDHER T 1 OUBE, B
MEN flew modvde 8élt1hrou® thhdowernilow pette ﬁr%is bddectienl byt the tuning
%lgr%%ﬁt 1%J 91% f’ﬁntq Al e n?i ﬁt aIthﬁreafto We: Iﬂgﬂgﬁ%ﬁér%geﬁrag?tﬁer c\lllange in

er and
dission torﬂwebhrcmgh o€ onhote o theuumung elembx&rfmm pattkQ 18vot hbund the

RS R SRR B TR A0 B MRS P Bt ons

a%atrmoseoﬁthceuﬁpaﬂﬂmpedtmnt 110 i nduces flow along a

non- near tric within the en sed

spac hgsfuwg fmgg ﬁ@"ﬁfo g fosy ‘Zno'ﬂ@“gh Eiﬁarevvﬁlﬁ ﬁ‘% R pptplpwer
Abw b€ 16d. O AETPT BnEhf infchMOhithiee Melirafll10WexmshdlaguB 860 ddgrees
this regard, the tuning el enent 110 .i ncl udes

a
#hout al ‘ieftVnofPfeffiiﬁ‘F ISP ettt £l dosep arerimetey gsee lfig%év@r) Any

%ﬁ%{!ﬁﬁﬁ(ﬁg it ﬁf@ﬂfes ftﬁl@‘é&nﬁﬂafrt ex%elag IﬂaZs eﬁﬁliz@@'(é g alrbgne gquare
| owner ort 25 such

@ﬁ%&*ﬁl%gtrtan@ﬂ@rhc |Té1§ dtes prypdle 1848 aenfligprged an @awﬂa@m piathe tuning

f fb o
et AOQULIGEL s Bherist Uy g o
ﬁkﬁ@imllnlg}4aontmthﬁ yveipdate th@2 ¢ricomparegst thd ¢@regporiding lower flow port

[ tHni r

FRLGFERRNG 18, H B (ELATEN pedclisf bl S BTA olE 48, wbrying
sstrucuupqoerg f the lovwpopiat® 802)i fitevsea ﬂowahtloythcaMEQviS dlowi mhdwkaeﬁ that

e ort. 1 of u r
ARl PR ety PP i ey R Bp O NS Bl R s rouen
brieca o lower flbe poat ¢0a@l Aﬁly comfigination efor files mndum glaWpltohldes a
t he rineter. of the ement. 110 t
{50 BB Mo S it o ipn g 1e5ihe Sb P IR Do BT s §1 Hgpres
meigl.e 86. A purely linear flow path (geonetrically)
t hr ough the flo ul e 86 do not. exi st . absent
sone h@% g@&%%%l@%‘g rp@%? o lyEraiRssingkigure 8 and
fagitlfei ey FifieRetdutetdINiEg ﬂheeeiﬁptdlﬁérgnc@%w&ﬁt@e MIRVIS flow
entering the MEMS flow nodul e 86 through the | ower

mpdile IRy ¢ftigurg §and fsMEMaHosimnadyle, 8o 9%%%%&39@ that thees are

8B olenireiGn sﬁﬂﬁ( oh FYEppE! Pt RON fn HO62sBWS the MBRS ﬁcm Rle@hle 126
a fl ow channel 112 which is the %0 bet ween th

desreferspd rrangiyprime) | degignaionlivwsed in ommunpnléplafs\ﬁa@ rin Figure 8).
g*e{i‘éftﬁﬁe,rlrg%uam' St the WMif"a0R&k 116 2wRY SHE @R dwd it $0Rkill be

limited by engagement with the upper plate 90' in the case of the MEMS flow module
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in the sane manner as the flow channel 80 in the
Fi gure 6 enbodi nent di scussed above. However, the

woumisrgises ement 110 coul d be designed to be i nPComS205/005733

with the lower plate 102 until a certain pressure
12%etSimeithdre isi aschafgCihell inadrtvelumshiligtin tHRMEMS Mgy Blo@MENR6 by
10 vvoglgl move into sp ace%el ation with the |lower .
P 4¢ROVED ST therPVERYPSEE S1OPY Poniie AEEPCAGPINESE1 8RB the otinele
mldgsig,@ﬁbﬂr ough the I ower flow ports 106 is
redirected b thetunln element 110 into the flow

chanrfgiothey i Bl Pk ér EM3ellew gupdykeaisr Yyeetesn iy Figpre 9 and

BAAIRE dyrefdédce Gluhiemh tiasf | o &Yy Qe R eoe%eﬁ%@ MEMS flow
the tunin f(_:;Féel enent flow ports 118 or around t

Bedylabioef igure Aand thei MEMS| favereduly 32¢ pf Eis@rérS i &laétbiere are no
ﬁl&‘? v&Mﬁ%@li Ioﬂ%é@ﬂﬂé %urﬁﬁ Elﬁﬁlgﬁfg& ot RN cSHoE e%fne{ﬂhﬁ 0' in the

upper flow ports e tuning elenent 11

Gape bﬁdﬁeé\’lﬁhvisaﬂm‘umadulﬁ |1B8 étherpfiord, al'singleqringsl glesibuation is used in
u e

B s VB TBA05 L hed BudlEftamc

withie rtbe MEMR | fow quubvliﬁefremdhaisddthpd%EMSt dow (mmednle 126, the

" ur atj,on,t P aw es this
RSP oo AT i S G e R oy
squarAmother eaibadigighiasf, a MEMS glﬂ\xam)odul'&he 1Iﬂushhted m\mguse 10 and

5 L ERSR e 00 SRRl LIRS ST

ERRENER aSERMin0M1H6R jt@ FiduRg 6 € 3dwevéd, hﬁ&é’ aded huhBd @ndifferences
t he IovveMé)%%te 102 enconpasses the correspondl ng

hediiesn the flow modnly d@% offigited Ozany!, ther EEMS Slopetigiis, 58 of

Bigha bt iond |1sathatfthé behe, Wtlihg cldflenB R ofhBE M B8ty é1B8ent 78' is larger
structure .g., the |ower plate 102) filters a flow

inrfhglafesd %Emm a9 indigngsed geer ppdtivle Jwea fomsparts 1 Greasdore, a
tsHoRUG Hné"meﬁé%gn idused @?fela&@n ﬁ?(ﬁﬂunﬁ RenMaMB fik Pi@uf@nﬂﬁ” Since

86 throu h 25 one or nore |ower flow ports 106.

;) ﬂPW@l}ﬁlmel &1 hast a larger pxtent ipvie Ilatqrihdlmhwom?sdmlhlééheacase of the
In W,

lg/lggfsr h&h g&e&dgt&}é’s oPF%tulé:. 13)3 f%‘?%ﬁgﬁflfe%g qblglg 3 %QQE M&ghg%%gtlon.

‘éctbwthwre istiotion WEMB the dwninpdleheni 38'i intludesr atpbualitn of tuning

b o R RPN "R RO PR R TR oI Bl g e

a:lfuplﬁelgﬂlnvepcﬁ’t el thdvaarveM the enbadinokrteof8Ggwoés TA-Bus exd 9, but are

at there ar oVer pressur t
bR A8 e forf. B BSRD REHERDHERR Bh oo gr e
fotdecbeiz@kextedaon'thd fuging emmen’e”/‘s' bies flgRahicding tik MEBI$ flow module
{@I ti% t? upper pl afyﬁ in Figure 8). Therefore,
e Ioyyer QW POER™{hg el enent 110 away from the
| owne rFl@lréitleAlmastVMtés wi® mdyl B8 tieghckyizen @@gedﬁﬁglﬁ bwﬂﬂ% Por tuning
t he upper P ate 90" in the case_of the MEMS f

sheyaent anit a9l 3R thas sy dgtrerrpbatieror sty Ring Stragnt @zsres 11B-C) or

tﬁhﬂﬁ@y lSeh’Qfl&i" It& d@ﬁn@ Qad'éﬁfe érr’mﬁlﬁgeelblﬂ&ﬁ rhaVlﬁé H'ﬁ?uré(ﬁt& BF thedeBning
| ow nodul e by the Tenpval

@V@?Iﬁ ru§§ Seltse204t (8 ISS tlg}qng Qlﬁ@e@ {434 8%5]6U@p1&é e ng tunjfigeglement unit
&HOD4 illGudes h ?ﬁﬁeﬁll%ﬁ/fékaml i 9:5‘ 364 SDits féﬁgl:.é?&r When disposed in

enbodi nent o uIe|S|I rated in
Fhugingaelgtigmyith one or more other tuning element unit cells 204, adjoining partial

flow ports 208 will collectively define a larger tuning element flow port. A protrusion
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5 identified by reference nuneral 138. The only
di fference between the MEMS flow nodule 138 of Figure

woO 2e05¢hsidee MEMS fl ow nodul e 126 of Figure 8 i sPChAIS2005/005733

there are no filter walls 114 on the baffle, tuning
BI2ci9R Biktrall9 Idispbdedrin iledtwhia® Blefoht Lﬁdht&ﬁﬂ 1204.1 18is préovndstod is a solid,
Casﬁeeotf the MEMS fl| ow g}ale 1381{, herefore, a "single
BRY %gvgﬂm*}t%fb%a ctjgns a3 gl t o t uni ng

el enempurdsl Q1 BICNilfus@ats @ Shffle oF Aehgt SlEkenti Q)Gacdﬂéw&ng Ryith a
thelnner vol ume 10 within the M5 fl ow npdul e 136

sipglenupih gell 894t Kelowienplate D HFMIEMS, flgw medule grlegshgangrally in

S2AE Sl It Sl 98 5 BRRAB ] Rty

wih ithel prsfrysianed] 2 an e guing donewhd06.i deffay thaageltR22 exists between

f I flo
6" S RTo08 gk, 1L NEAS LU PR Sonine
Blthddghabe sidewile o€ ther war tﬁlawbmrts 0320dis f"slentedc & ores orientation in

?}%ﬁ}é???%wﬁ% Ii%b%'g%@ésgﬁ’%ylm ge 8‘%1 nElgHm a}? f%'i]{g alligle to the

gkef hel lomnsungc@sl erthmlowenplatﬁtlﬂlér If hnyw:aseg rhe tuhing |etemment 206 is

fivasmae i e Lt PRE AP ol ol BT pOITasTh “pie at by in

a:cordsmd’eg\:vﬁh }ﬂfelt fﬁ;esgoﬁgSI ﬁreale dsivion | of thlé; ﬁﬂllngnelflﬁér&mom’illﬁﬂrated in
enen | gur e I NC e

b meY Chireshing it dhe B Rut Aefipg pRAN PEEIeent 206 being

BU16W il "edt 6ﬁ1t'Vﬁ'|tile MEMSRove 256ulet thatie, BOpivksie dt |v@1\ﬂth the tuning
nodul e 168§Eg gure 10, it is dentlfled usi ng
olemen 296 syl beein 4o Fogn arofiom telowanplelrerlode BHIVHlsea Ryssure or

16w tdpatatibh Qinb it RGhedb8 M ted Bannks) CHipHE $ 1@ nidly lé61<’1\é§p6ﬁﬂ \Ofth the
t uni n? el ement flow ports 170. These tuni ng port

weingslenent 206 hayingameued dts axringng fisgpesoirerm the 1 o‘aﬁr Rlpp &16 That
fsl f’l‘é'ulgolrlb 1@%' b&ésb&d@ﬂpﬁ{e dxirhi}f h%f&lpgf ﬂﬂ@%%v &fannel 222 and

Figures 7 but are offset fromthe
thiershy @mm@umm ﬂm@ r%w fhaowghi the MEMS dowompdulef raaqeétamrréessure
t
g Sh Rl e 20P R ¢ nd S I Rt Bk B he
1b&8r flow pong B2@.h'Ehd gm@ﬁt\#ebmthe ;pmtrtusnoﬂ&u #idfhe owkt plate 216 may be
gla{( ¥V]$litcfla ?dl,?ﬁ aﬁélte%g é“r?gtﬁ or at ogvre ]i%gefgﬁl% tﬁr ?gh %eeﬂow channel
mﬁmraeluacttmfté bﬂt the MEMS lﬂewtmmlureghrehgmha low(eki tﬂgwrpteﬁ 220.
: fi
Cu B AR, SROBHIP 11 O REE g Soer fov

&dr@oE Blemidhi 224 abﬂh&dZIQAa(;eurghty dfuihing eddnedite Rinit 264s of the type

g AT A DB SLETRO A SELL 208 11 0GR

Béfinke 1B Bing\WieHer 129905 thpbridpriad wtihbéikoiRl B Hiled pW tdW and per
one or nore_other tuning elenent unit cel

SRdBT i wEPvider # dgtiredrgizsoplasrationoglise |Pa1atla{ Petich Reyig 3PS on the

A&Thdi& o theadiBls fubil REnRhemRend WIS oin AitRaYafti4S FIOR port
43 WD 2005/ 081968 PCT/ US2005/ 005733 212 is centrally

H&ofsd kegstione pher nme slymeniamitvell 3 to dséing a pompletprygng element
HR\QEJBHSQZ@ ré st b§/oché Qmmg'@éfnekﬁ? 294, @Hé’pﬁﬁﬁrﬂm& bé&rtseZOS C?f those

functions as [ter . gures
funing slemenpunit ¢l 204 dl@woscdm mgereneé«?mﬁ tthezwng element 224 were not

gc%%c? §g1§%q{en§0\wwg{]/§§ alr@vl\llﬁgriﬁee %ét?‘:?}eggftgﬁlin glregf%}ﬁ\ﬁﬁﬂ in the

above-noted manner.
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5 accordance with the foregoing includes a | ower flow
port 220 that is vertically aligned with the

wonraeisrossiedn 212 on the tuning el ement 206. A f POWUS2005/005733

channel 222 exists between the tuning el enent 206 and

the QPRI ot cRkS 22810186319 Qpsiepede vodfiguiatien dr8FREDI0NBe lower
Al t hough the si dewal | éfhelo rflow

orts 220 is
Pl 16 and extpnd VBRI e Pinilexthle hpam 234 @it@dz siffom each of
16ouel hchsts Dos PR S aiched Yo ARJBIng NWerhdit 1204 Bically By a ﬂex1ble
right angle to the 10 upper and | ower surfaces of

intsygonngst 4db(ezat & allow %A@ﬂsfcaa@gamtdﬁ@fe? ohiekg ve mekeRnt b%’een the
thiting SHERAN IR RRAME NS 'beae@ B3B! ViR ekBid¥ealB298 dHRIed on

suspensi on spri ngg‘] not sh own in accordance with
dagh gigoiofi dhe tPhiag slsient 23 infthe Hlastratas apadineens tr dispse the tuning

dbh Ui hALR %Péc@d ST ke %M%lal?eof 1 %Hg 3%11’%% 'ich alid¥the tuning

pressure acting on the tuning el enen Ing below
¢léreent 234 tpmiont towafd atﬂdemNEIﬁSmf thoYowen ghlatee2 16 Wyheaflexing, orthigading

&tﬁes%mus ﬁéxﬂ*“bga%st%% tuning 15 el ement 206 will begin
Frem the | ower plate 216 to prow de a

pr essAl phlrahty of thnmg elegahta224hmay benesed dncdnrbitdtien in a single MEMS

BRO15R cEPaR TR S SRR SRR s v

ﬁb@lﬂaﬂg$ hig fve bthie ktﬁﬁ@l’elﬂhﬁitSBZﬂLﬁspoRtHibovb 4,comin@uréwer plate

11C may correspond with th Xi t. of the flo
Tioannay mpber ah gningHAFrags ?%@H%;Eé ﬁﬁ? ffﬁ‘@mrw é{gﬂred/fequed
drfmQetadht! NBe ViEhbusfthang sBsledte2dDiap 2k le %!f memeaseﬂué@uz@ size

acting on the tuning el ement 206 from
(FrRvE e frorp gy Bunbsf gfi rme slement it cells 8%% 6? %hozléc?e mﬁ?é that

ﬁémﬁﬁ!}\ﬂ%%ﬂnwﬁe PIRQok 445t A8k %%Paqdat& BearyQ¥RY. THeat:6t" 2:béh the

be that which ]grow des iltering function for a

Brocmediing3s mild degrcttyhe the dpwcarawieihe perimetep ofthe funing
fléﬁl@lﬁg ??_&D of ﬁxe%lg%kllaﬁl MR f»Jn%V\sz‘fi%@ virJu® Ueng f€ments 224.

ower ow port E Igure 12 illustrates one
Anp ofitheeather MEMStfhwf medulesdeiseripee hersimalso wey be head withews their

%ogrﬁel ;g%hg%g r?g ﬂ%ﬁltl{ %éf(?l?ﬁl’ll&%qﬁ’b c&taﬂl Mpﬁké&o}{ ¥ s18g1|§: r§<=,cond

ustrate
Hipgupls WillAa Glurdity bibsegbndaflowrnerts oo'hlddfe dspos&l inrspaced edlaton to

fi |
68 SpiShiutioe Aol 220 mdRehetFopiYe 10 B URH ybahe B0k plc

z bymxetoe nfpEanindiar arpgess Y4da t}&labes/eezmnéd gammat.i on. Those

art| I ort 208 on the
Dar i oRunstehthel et S eioGmerhitie Rabs B i Soutgtm fehpiape for
fhe PRFibIAMEM D Ao W QiidduRe d2f8bef headin! ¢asichosieh MHMS ﬂow module,
tuni ng el enent fup i}Wel . 204 to define a conp
fAgR icPIgPRIeahReor (eBifmgaYithoslgniytign a%yewpsyplﬁfﬁea e figment or
BrREBNbwL late, [ PEnSA hiky a'?Hnufa{ ﬁigp&@rrhf?y l?@ﬁbﬁéatddhﬁ’%@tructural layer

t uni ng el ement unit cells osed on a ferl net
o filphe & singlgbecaiine veo ., \%PlelaYF‘ét“glelPﬁéad’e% ZRed R @/er 326;

¢ r 401 At L8 11
IS GETIP O30 LS REORP 186 L SRy

Pl@rrarugzo O5A0@ETE3Beengaly Diepdrippifion Withigep 6F o IBUETre %atlwt extend
g&g{ ddrﬁ‘t Gut ﬁ%p ftd G ﬂg(?e?@m? rseclrug 268 GhykP af ﬁl% dn@ano ka@h@atlon

ext e ere rom A flexiblé
R3¢. eCormidbs the @meetécthe alppertni@;ts &2aincthe rFSglEQSOaﬁﬂdDOﬂ%nent The

ﬁ %@?%ﬁ% étgpst ghecotuyd’]i)g gabﬂ:zﬁgﬁe % f&%ﬁlg {h\épchl‘ﬁﬂé e¥ndd¥ B in the P

layer 326, depositing the S4 layer 328, forming cuts or holes in the S4 layer 328 that
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i nterconnect 234 (e.g. to allow at least a certain
degree of relative novenent between the 5 tuning

wehesmsioc®24 and each fl exi bl e beam 232). One PCeAISkI06/005733

beam 232 is di sposed on each side of the tuning
etteniedll the 2hyidowhhe thiel s Usiter 326 deyshing isaeificial Mawdtisiinsie bottom

phshsre Brticer Bg ah dhirerel SEGRa b tscle shpgigp between the

sb&p@&hr&aépst 64 'Y &hé eyKd elamentamma‘s&ﬁea b elguﬁwo) and then
plate 216 a flexing ar bendin of the var]ou

Renosiine éheb%d%r 3bon tpp oRthsISufayer §45, 8% Wellith inig th it illed
8&& d?%lek%emuﬁ@dso,' Ry&OSIN, nahl ARpdsitich &t RellcBirdYENReridl | i@W these

dul e. One such enbodi nent is |IIustrated in Figure
mmweﬁl@d CNENS bplea i therd dver 328 isnken hatele§pest the overpressure
pﬁugét g\{@latﬁ érﬁrbe:}ﬁpe%%t%%ﬁéﬁgge eg ﬁg %%{Hl i Q\é\ﬁéle fabncatlon

lﬂS/e]d(P4dej?r|3ﬁOanythd agfed satpmplgliisingel it wes ge@@ﬁéqyta dqm)gltlon of a
BN T 7 TP bl s o

Gromt ausingle dqjoemen of aistrictwdlliyer 808m). [t shedld bt dotbe that)atédlst part

BF %’t é%we&%@g\fn}?gxs ede:l'nlgl% %1% dgﬁ §1te nln#%%g(g}tﬂg RRE the upper

pmdiﬂquﬂ&&omhd dtchi eeaehy be t he fI ow around the
per r t he tuni r the.tuni
b1 ot pghBrretpah MEMRCRGY Frog s iriihy reltEl@fiastso ve
%’ﬁ)ﬁcated\ﬁlly Iﬁlﬁltlbllaesbt@bﬁﬁﬂ dlbﬁ@r(])f |fidinvs D chihleisle dﬁ‘&ﬁfaﬁcﬁreahvels For
erein al so e used W tho r 20 orr 0

instere. Sheatrper ot Y ower Plé@/qf@oﬁaYePé\éE%{% ulf ould be Wb in
BRMRIthE RS TPt 32\ afd POlafer 3€8,0idre HY P?Tay&' 3@2 & Whbbsite@ directly on the
gl urality of second flow orts coul.d be di sposed i.n

pHY P 18 1Arothsr optipn waydd %ﬁou s PUHEHY cemepmsHt of agiven MEMS
@1@@/ &U&lﬂ@ﬁf mERiletRBtM LS QP AR SR SRR RYels, but that

pl at e by one or noré annul ar supports 54 in the
amowwmlb/dlmﬁ@mmﬁctew Aib BRIIORIIE Brankgy (p.g¢ &y one or more posts,

P BTEE N0\ AL L9814, I, o

heffleitming rleemohcaud he NemBdfih datnthd selayer Sa6 hlné ahep Bn bayer 326

dlSeLrlSeSgC{ alg ) ncin Lil' tl(gl %NI %1 ?#tSd I t(ﬁ’ltel (9‘ r}n?r@ %ﬁH&Qfﬁf 1nPAr?otnﬁectlons
tURT g €f ehent o ar' ovver at sprin

am;tmangﬂiembetmeplp ahat)vouhypahnethlfoaglt the &% @d’en 32813 @etnemdiyuhla lcan be

or.filmat. a sjn efabr cation | ey
P4y b i o AR BV a8 9o
|tl&y1ﬁfdeﬂ)ﬁﬁg PFiagen 3265d dias oils Sﬁﬁea;bﬂvm)u):turaﬂmtﬂcmyctlons once the

et e Penor GG herlET B oo B el T o

St I UCOHE @artichRily séiRBRk apdhidiion Gyathel ﬂobLHssdﬁQihesI 00, 26hend 43 of
underlél ng structyral |ayer ‘-‘i*ﬁt he underl

Aot B ot Cipastsr abetsn i '8 rENYRPESE BRNIh 5 Afsigp chamber of

Rhaye Bds is%cﬁé?ﬁatf%hl%‘llﬁstﬂa@d@ﬂp%dienﬂm ‘Hel&)@n antenor chamber 242 of
over pressure stops 64 could be fabri cat ed by

tehieatieniisi 1§ ©F ofhentbods region fou theg matiey oy a Sz bode 5%9119 i éluldly

i g A e ke IS4 e

extechyd mby btewélyv@prqnmm lpestipihesupis ap &gﬁ@ma@z@f the eye (e g., on an
t f

%gf%ﬁ?ﬁ Eﬁr?a%e So?% cbr‘flle%t Ry ﬁflﬁi k e l@gl If%@h \NEII&:[%Ih o%hfl? or within the

ese cuts or ol es ess 0
pefi¢nte bodyein gpraralig sdvendiemly regie).
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over pressure stops 64 and the tuning elenment 78
illustrated in Figure 10), and then depositing the P4

woOaywsrosB8® on top of the S4 |ayer 328, as wel | pas/uSmio06/005733

the "partially filled" 5 cuts or holes in the S4 | ayer
328. a}b@rdgpolse irhyshint Q46 ShéTudsks W @hdwial s hashng @tp@ll‘tdf%ﬁ@i 258a,

288 if hat pe PP ot e dhe o e 94 cogaraton o

@RPpedndplt B0 My %Yadabt@fﬂ d@ede@iaam@%h&al Zﬁéﬁhdﬂ% @Xh&bﬂnﬂﬁdate the
in a single fabrication _|evel 4 layer 330 in th

FSCHE dé%&i‘%ﬂ 252 24dibemg ysed. \/\%%Pf%FéPtPW@cFOB’i}g‘Eatd@ﬁ 61 ths et 250
afe disclssbd HEUW. qﬂateﬁﬁkﬁﬁlﬁc@ho@?ﬁlﬂfc@tlﬁa{% %0§/@2 fagm a%rWell as U.S.
overlying layer of a sacrificial materi al .

Pright AN ndi7 88,88 03i763-8A%:015,80780%u 26 8PS aﬁy@% QéP 6 533,768;
f6'5|9§;b45 Ié G@ITQ[I” %dt@7m9thh‘é Rifire Qﬁscio@tﬁ@&t oﬂgx%léh axﬁ nctol:b%rated by

l'ayer 328 rema ns betiveen the entirety o
Fﬁﬁﬁﬁ@léﬁ@mtlremhﬁ‘aﬂd the upper plate 62 (prior to

At By IRl P 2.

flabyr legeingdhé mntetidt cipngbes 242 cthuonghh theajaplant d246f is| therelyt directed

f ab I . [
bl L 2. 4 G et PR s e

bﬁplﬁﬁtbﬂ’%&&]ﬂl&ﬁve fo bm;‘s hhiohgh B2 floayasserﬁiﬂﬁ 26nd TR flo&ysegembly 262

318 eret er 21is 03|ted dlre I
g e PRt bt iBe cGRIEH RSP P sBORIF o £5F fiin peproprist
Db fidrclelgarit &Qﬂl‘ﬂ)@d’lﬁﬁﬁos&i orBeifhev &fil M9BNB 5856 |di)\alny'fﬁiﬂéﬁned1ht6 location

P Ricen el Sl So7 ey be b fpctlgpip] o flow ssemblis

101 29, 2R Qﬁstcﬁﬂ;e(ﬂ ab@ua PRERP rth@mwmﬁrm&@legzz wbcu eRR& of the
or_nore posts, ums_or the |ike extendin

BV ey ma@ulffslqé‘&,aﬁ%e%:ﬂ?é Ugpel 6% Zi8e 2 %@MS %qvmr@odule in
Qécord%éef Wah twgur&gl 1@1 @m%rrtlgu@@ tph, %r kaeumr R4 awﬂné%@ ¥ thhewill be

P4 | ayer 330 and the P3 |ayer 326 discussed above in
dispussedoin meremletpil kelaycin Wléttlﬁnéﬁglg@}fes o fel 78 r yléeroatiyply, the flow

'aﬁteﬁﬁfélﬁ{&%mdqnﬁpl %tlﬁrﬂﬂ’é fbﬁn%%ﬁ%&#ﬁ% Gﬁo'agl fos WO Ugd 86, 126,

ass | ayer 328 Gener S can
db&el65,y23ﬁ30a MENS ébpyrmpfiulameﬂcwﬂ@cg with gegiresgd Adown Figure 12, or

8 . derl.vi
AL g KR 32D /b oo IR otk i T Ned Bttt
those sadrae of itlensapdant 246 Wit wbld by expo3&Dta Biokgsalsmtedhl/fluids,
T R e LA ALk PSR s
awfeesd hices hgzﬂ)f,op]i’iﬁc, afdebratBatofedudes Ghe pStedtiadl Bor Bi®-fouling. In one

di ssed abav to reqgul ate ressure hi n e. .
SRPEITRRC o peasiemyed Horiolet SrpE (e, BN eliirBpbg s applica
gﬂ4 lahiys ;a’p%bpﬂatb fndningiu (e ,J-ﬁéful? Hﬁr@p%ﬁﬁhag@ Ejﬁﬂ:h Qapdi! l}ﬂifiﬁke being the
0 a ient's eye (or other body region for
g?“eﬁé?cg‘éﬂug) tﬁtlfq‘}oéf’tdsﬁffﬁ‘ifsregl on) is fluidly

| Nt er pRHRE CAe dllyMrhis @nreﬁlféwn@b@i% mBodihdhi A0R-cafdBRe 26t Figure
é%@an i npl ant. 246. The drai na area 244 may be_an

1 OffFioBt BortigRsAfithheyesifbrprg e@tkfieér”ﬁ digue b%B,tlwéud@gget e cornea

063, Giris m aﬂhpﬂeﬁ@ Mey 2981 £AGRr Mhatbs S§4, %aenowcﬁd?ﬁ%r 286,
the eye lenmi's canal ), or within t

ahlplemis @anaga?&u abgerar meshprk ééanaldomovs(ag%h?& 4@lere, an
/
YT e —

epraiea 288 d he conduit 292 may be in any appropriate form, but will typically include at
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258b, with a flow path 254 extendi ng therebetween. The

si ze, shape, and configuration of the conduit 250 may
woeoadapiced as desired/required, including to PCT/US2005/005733

accommobdat e the specific drainage area 244 being

lesga. palRefrended4at 29/4b, eowéll gua flow @ath X6 rextehding aRebbbtiveen. End

: i U S, Patent
Eobh # B REtO3863bDuTaa B Eoinet PBG.oleshd 294t i isposed
Wabin B 81 2iimles 1880 AEBEydRGB07, 302, 6, 626, 858,

BTN TR L T TN

116w Qs igathe antbior dhemBErEIRa8hrboligh heishurf abd) rs%é%elksﬁ&@éc{éd ﬂﬁough
262 1S dISpOSGdiIthI n the flow'path 2

| |
%‘F WW@%%%}& 298, SSjpitaky.jany Towsiogite gaxirongenthaciamiceth elrunt 290
AIBRRR fto 8453 tﬁrbﬁéhutﬂg ﬂBQ/easéem%iﬁ% 248111 I hE E‘l%%'@%/emb yy298 may be

directed hr ou fl ow assenbly 262. Sim
TRfned e Ffsr?Ptl t %PrZan ﬁ%}g@pmp@atezmnnprmné at #1ey appreptiataiocation

(%436 Wi dobildh@y 8is (%e@ %ﬁselﬁlgxr eOBoAN 804y Qp a&i %ﬁ e Mﬁ&lga%e location

fl ow assenbly may be retal ned

therebeiveens I he rﬁO&’rﬁﬁS@]ﬁ}h‘ S ay be ingthe) rmand dnsaof theflow assemblies
BAPRIsOBF h?gﬁﬁu% Ql%dgg e&ﬁclg% the' I(/IrEIWhQW% dgdesﬁo\%%ﬁi elctlhe gf the

e’'ther en di'ate Jocat
VikM e towvaaodules THe 9,086, d96e ﬁrb&y 1%2238151)& NEMS ﬂohe module in

rrb
SR 0 el PRI S B g men .
Avltemateaetm dlre ﬂ()wtdss;:mblb_Em touddvsimmdy be $n 44, fohBl,of 8 MEAMS flow

0 d ac rdance W t h
C%H?Ses 5§ ﬁ:@?%&ég 135 % M@%r}@v oflile 0 gpesmiagee with
Ehgﬂret RaA-GMok [Figee 10] siCths Sﬁd:dl NIGW fiteldgt@édt 408! Myl &ppropriate
atlonto FlL qures 15@ Alternatlve the flow
CSBEE TR SPBIIS Th GhIea dhio UFEasEs oh b st S0t wqubbe exposed
tNEMSl(fghdaW Rk BB dd 4 indhing Bvithbd0 limithdéh a]-@&atm%&%at '%nproves
M5 flow nmodul e in accordance with Figures 1

bﬂf’ﬁlﬁ‘?@“&%‘fy’ dhat mpfes iyele quifacenniare thdroplibiereand/on thmt rmwes the
pHdHtaPior BlRfoaRAE. | ROorFRMHR8indRR ol £F- atsé?:rrf% ed FéRla gelt c!?)gﬁr?g (e.g.,

surfaces of the inplant 246 that woul e expo
Reloryicearlyrel) é sralied iy msapprqm@teuamgr :3 hlammd or vapor phase,

\i/itlmla{p%{f Eﬁ’:ﬁe @elﬁ% e g?&eﬁ%cﬂn[@oﬂ%%% %tegigsﬂg patibility,

t hat ‘'makes suc surfaces and/ or
t hat ASe@m@cb@bOWh,eth@ MEMS iflaw theduld2bmbp be imthe fdrm affel IGA filter

egé(:ﬁ? eéfﬁgy{F’l%L@ess ?y & gﬁ) tﬁ?t”FJo@‘&FJ‘QP ?eagtyg rﬁlt%rcﬂ% IfLH%tl&l’l, a[%g that is

I's'a
rrmm‘febn%l@d by, USinchmkzhsbpart/aﬁm Mqahasm:,esw\(etm usﬂ@cthe ﬁtiamt of a

I N tech ue t .ed syrfaces..
Iﬁéﬁu %é&c?%Ba cor ance” W etg é%otﬂ%oétz{llg e t@hﬁwF Ixivﬂl be
Chmsﬂedamcmow ﬂhtai}'l lgal'lxrve us’iﬁg EA"LIAT patiDf pDIIIGAlnpro&fss and in
RS55G5, L e cn
b&itfqv?r Irr'[%érefd‘ta,ﬁhﬂﬂ'gz"%g‘ﬂA” Pahdé wﬂnﬁfonfblf @ﬁﬁh@rﬁkl%g glement 422 means that

e S. C tra ar. mesnwor an
ai;??ét(ﬁi%‘t e ﬁlg'a/% gceysds pse é‘hﬁw Tabyicatien Bereeh ukhe @9‘-’@ LIGA filter
eléivdnd @lZﬂﬁla}a BPOORTY b Mat% RBRe sBe gl ar%lgc%nﬁélrgﬁdh sild@rther
thr g} the cornea 2 The condui t 292 may be inh any

5 PO A dromy Ay H@Eﬁmwm pomjnation of ynqtqf@iswaet %i¢ apRrypAE for
26102468 %9 &8 1&@{,.‘%3@9 iﬁ@g%ggéss The LIGA filter element 422 may be

characterized as being at least generally disk-shaped, and has a thickness of no more than
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| east a pair of ends 294a, 294b, as well as a flow
path 296 extendi ng therebetween. End 294a is disposed

wonodshs1wst eri or surface of the cornea 268, whPC®USD@S/005733

294b is disposed wthin the anterior chanber 284 of

iRt 8¢ eniddhs inforel @Nboﬁﬁﬁ@ﬂm HicRBRks oS nél nsRO GRA abdult NF Microns in
thefIO\Q/(ﬁath 296 theﬁgondwt 292.. AlIl 5 flow
fnother AEbedimenty pt 4 erwa ahoubmicrensnyet appiber smzAtimsop

is t h@ﬁ@ Qfﬁb&’dlﬁl@ﬁtt &Ftht hbey QJIGAt fieer T NUnR AL IOl IMs 1A RE -1 in Flgures
Slmlarlg% flow fromthe environnent back into

urawyl 9f PRESS €28 Sxi5Bd reughdhey pntire hifknesy 05515%1@1& filter
gl%i%eﬁ%ZWebrese-m&i By O RISGEI ¥ A8 THY) BRugHoRl @Hééﬁgd/requlred

within the conduit 292 in any appropri ate manner and
Eionn yin ghepHlbyirategteantiodisrant, g rperijngteg regiont424 wf thy IAEA filter element

QiZSf@ gén‘gcgd Qf]an?f'ptolﬂa% 428, n?lilg %%2 ac%&d‘tg a d9£15e§ nﬁfcﬁl"ﬁﬁ? w1th a housing of a

inter Iate”l'ocat1on er epbet ween
Hlerenrifloy @egnbinghabis usimgtiheel ¥oo¥ filterfelament 622, sivh aﬁ Iwhvn the LIGA

AR TR 1l L AR e R . o

mbotfacmg with, théﬁmeﬂﬁ),usﬂlg 68 1111‘[]38 cast 68 flo@ aéls,eMIyl\ZEWng Fopvinterfacing

I [ 11
R A i S R oy i eSS G Bt e iehng o5 fo
inl&ﬁfaf:in@\hhﬂﬁheaﬁﬂsy)f #8nep ubuingls 8P, 38 il €hel dasd &fehefﬂlfv«ras@émbly 26;

flo n |l es 44, 58 .8 126, .13
%ésnte ek B8, HOGIE Pitinectt i e ctas PE%eﬁﬁogwségmbly 43).
& feterOihe ﬁ:loessrmleoulcpbe dhgoseattm@uitoe el ittty 6f GREMGA filter
422. An appropriate coating may be applied to at
¢lement 4%hose surfaces of the shunt 290 that woul d be
exposegk 5)&95 pizoheghe et aﬂ},‘aetp%fdpﬁh{e shiAdi 68 shdpCloydthdial pores 423

without limtation a coating that inproves
ve dedpised foppt Teasy someyappliafions fog flony RUIPsaE ednypypeber of pores 423

Hﬁé&i 'b@ F&Bldzédcand&%@ e én%fesﬁe%ﬁﬁfﬁ%d 'bB@n #8a &%o%!;ﬁt’y br thO¥iltering

foulin In one enb a self-assennl e
mgml ofythe LEoathiliey clement 422 (ot ;ﬂgmnﬁgﬂlv@ﬁemgqsyl%l Whlpls is disposed
] r
ﬁlgs%%drﬁ gf]{hg g?l%\%@f%&fgg 4%?5%?1%&8 & ggécle(% gm?%chm!e )g;‘ig gné)%nbodlment
theadpan qm) ortpordsfiy orﬁ diteebIIGéAJ rﬁﬂtalc eismelﬁs42ﬁ as e‘dleasb ebayt 50%e and is

he for,
g s 9% BRI By Bl B AL B o sbiiregion o e
hreasf tha ﬁlltehﬁ@n‘egmg af ¢ithet ofahe t\mpilmdirﬁkurfaees &aces of the LIGA filter

% % lgf ri cat cﬁgﬂ@%{wg%{fﬁ tﬂ?i easL? B@]erg aﬁp@&'{%ﬁ@&qg@&z spaced
alndthleﬁv@é)COI‘th&gﬂﬂ b sﬁprédiwedoﬂfat at wast%eoéf the gioi® 428Bon the
I SCUSS

that will b i n_nore _detai

PHEmeter ft%thepfifefﬂnsregéorﬁ%%&%fi@e@&y s t{lenp f’mﬁwags 423.

Wi t h AbRafpak 0¢ QILIAAG r8desf gy b&uskl if Hﬂtfaﬂﬁdaﬁmp&‘ the LIGA filter
di scussed_in nore detail bel ow). Therefore,

elemept422 , LIGA Pepopssas 1y gsherafrares aldpessedrin pbaek Mn{e Ma%awnhﬂed
MERARSMERAL o8 rigforitRSionPantd &f 2@019'(@&@131‘35‘39@%%1 ﬁatHﬁ Elorida),
in the fabrication thereo The noted LIGA f

e caniipn diaglosupm gt hichfis ampprrepidoby Feferenceeisiily r?ntl@rslzherem Any
gﬁkﬂ@? %f ﬂ@& cgﬁdrplﬁ y @J‘Qnﬁl%etdhﬁ tthe Wcaf?ﬁl (gf.ocflé'ERI}A filter

ron1a naterla or co |nat|on of materials that are
alplpip@tpﬁ?ataed/ﬁb eny feaesperding diltey asgemblyabeuspiar desgribed herein, as
Cc t . .

BSOS bbb, b (0 ok Shvefeh e 18a1 R PR tabgication
tenlknifpeesis ghet higle Kegres ofodimausiomat eontlobassod@ed with LIGA. Specifically,
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WO 2005/ 081968 PCT/ US2005/ 005733 about 50 mcrons in

one enbodi nent, a thickness of no nore than about 15
wonRersmese8 N anot her enbodi nent, and a thi ckneBeT®mK2005/005733

about 5 mcrons in yet another enbodi nent. One

®rivolyi camenthe aizetdfeha didavddual févef Ub3 b6 ceﬂtﬂﬂlledltvmﬁﬁﬁa tight tolerance

iLlustrated,in,Fi A-B. | urali ores
e B0t e enomatit s vt pabut 2 Bifutlernyy it ietian of these
]ﬁldllvideﬁl p(ﬁeﬁb@ﬂﬁrﬁIG{%Zﬁlte(r leRpicRE 871 @6l HR)contrélicdBitidMis dame tight

tlioi s el B RS icpRanis 40 Bont ARk PegFoRPTCIaton

(‘ﬂf cdllb@h&dlﬁeﬁﬂe' 4 18fgePRERRIng TAEA {oSTalIRYRItRE DIG RN RAMESt 422
423. This facilitate a desired interface with a

%8 dhereby lt?rgrgaﬂy]‘rmce<i ans} pos§iBly tetadeelisnipatedh g¥his may) b igportant for
5%1&!&1%@11&4‘[1%{1 s%t:l? ffﬁmhef)%%ntlﬁliﬁp NE%%’H&@ %aﬁﬁn{l} t?'lgu%certam size

filter el enent 8 aces

W@cﬂbk‘ist@d)aabfbwgb éhedl Affger mbmem LRfingealy wduckd.t he
'( NNeoROMUTbIEdE df ﬂr&@coq Q§ffa91f1?alftlhg ‘ﬁﬁe%ﬁ%%”ﬁftéf eiEQx]}]ent 422 using

., for i1nterfacing
& d@ﬁpbpm‘( 9f adilGAnprocens e(spesxﬁsteﬂmlthe bIﬂGf' m@mcmmfra hEiss iprigess) is
n
karoh it SLLRCATUEL D) B0 ELS RE] B, LOBRG ot s
dfoanyi appeoriritd ngttemat Ke.g. hgoldhds ofeatetl ebyhsters K 6@ t3 deﬁm: thh edesired

BRIP4 psae FRBLERmER 1 BRI PENGE PROTERCR size
ghiapet exd pdsE:tlc&in@’tEfmlhe ‘fjhﬁﬁus ﬁ’dﬁr& 42(3|r %g ﬂa2t3nd| Thyh dpRniBE nAN ¥xist in the
ropriate si.ze and s i ndrica ores 423
iR plepe gt Haf oqesag 4E 5 ﬂ%m% et BTy 1P spriqes gpes 425 for a
SHtipO Bee st sy uRdm, i BP&Tingd fm4yQdx@s irdh3 filtbPlerkit Hak thaQdiRME with
o define an %e3|red/requ|red open area or porosity
DYAHR PPFqSt Pig neeaTeoRSISsysiRe- 1In apy ?qsﬁtad?thS@ﬁﬁWF layer of
gzapﬁﬁdﬂiﬂaté %th&ﬁl hél\'fbﬂl%dpﬁf Qfy “bppropMhth thaﬂn%r @hsﬁf’}s Sbropriate
i nwardly_of the perinmeter region 424 in
ﬁubmget (ea2 eah@wa daisteRtoP. (en SﬁWémén%HngréWﬂdmg pn@ oppere sheet
cﬁlrf@ 3hO sREAST fy aOflarH?ﬁteHI %hlfohj t eﬁe?{ﬁ:?&ﬂ?ﬁ% A2 fehﬁﬁ Afor this

| east about 50% and def i ned e ratio o

rhetopsitivigdaygr Eglude thﬁeutdml@@on palyinathyeetifactylage (PREMA).

regi t I eqlQf hther

of Ot e  Bef Rl Al 1 Anbd | doplp Ao BpoBh fAVE o e

thtosmsmgl yempurdRat toAsiep 54t of thqt protecdf 448or é”spldéaB' ey filter

éfé:ﬂh é? VHmasé)Qﬂll%% p 1|t1I ﬁle&l (g(gSe écB ggeg Selzs%%\ﬁ d 6%5 I? argg %ase, light is

thandirasfed th‘fmpghrﬁs O@fz’lﬁng(ﬂ) fohthe ffﬂmrlermteet maﬁk phleuant to step 456.
r|n 424 9 d SSL be.in the form of

Bl KshEl $5s iy BRE R bY B e 3F st 210

Ax@stmﬁs) IeﬂtrftrhleUfVanys @ad.) 14 hardoheterd) Gy deep U raye KeegT}E‘IHO 300

e RSO3 ol RS LB 10 ) R

(Magdletigey bf ahé Ofder of 2'0dABEbtrorid (bd) leds Preesied BPGRIeast some
Raton, Florida), 30 the entlre di sc osure of which is

PREGHYY deesd WPty Becingiess 1 dymeasignal; qostrgl et &5 rralizgdyas the

KA ASBE (varledett38rdRBEd, cat i on may be enployed in
the fabrication of the LIGA filter elenent 422 and/ or

any &8¢ lighpavsaripigd Mithistap 49sefiihe profesal#4fgchaasss thayeadure of the
ﬂ?l@fo?én&hx@slaly@lp% OREiLAL Qhat %%i&ﬁf afithOfhe! Hﬁsksrb E 1n%((;ue The

wavel engt h used fabrication
Hthoﬁerliléltlh’ledPD’e@ ag thea d@ffelq@qdetnsieﬁngla fd@melemenfamgldcpuaiue@t to step
with LI GA. Specifically,

50



10

15

20

25

30

49 WO 2005/ 081968 PCT/ US2005/ 005733 not only can the
size of the individual pores 423 be controlled within

wa 2005¢)81968 ol er ance usi ng short wavel engt h | i gRCT(US2@5/005733

wi t hi n about 20 nanoneters), but the position of these

45B APy idstahce) Biyesorfeh dihiRe phdwsehdilivetlbye? fi@ABAL exfpdedaathelht in
controlled within this_ sa ght tole anc

S8t BRUPAN be aPmeYRd Gre- nda%segg@r@sewzgﬂ%*ep Ry %%ggébe F3fe of a

;féﬁﬁ% BRI HGtentlady boMioR of iR pheob@Giivy Bly¥r BefvwdidoRexposed to the
| arger pore) using LIGAto fabricate the LIGA filter

ligheinestap 4ppomay hnremonpd By theexgrusian 10§ ster dok £ therfgse of 2 negative

89S Siddny). t%@i i Xhe?ll ILATNPHIER ity IO sPrubBdes gt WP RkhARy d®ne the
a particular ap F ication, such that the potential for

rergsdRd inthe IdGAy ihestedsment 422 Cﬁpmﬁqagy thesyazigus fiesy pefhsafhraugh the
p th

CIBAPARS SRRGHAT2, o oo il ST apbAeprip SRR ko te

dpkve sab@pethriekn ﬁneseeﬂtmmrﬂs S@Zedwstpthgr way) thit mla@asltls Pepositegfin the

a Ll r [t . .

QPPIERE rlglctglg g‘c T élglgg }[' 1¥e’él ng eT}% ag% gtg? géo &ill be in

thetl i off lemdtrbglaﬂn@ e/hem (IE dﬁsmﬂ mbtakh% &epdkltéd Intcethe epagergnthe filter

S k flg ;‘& & alge%ﬂ%r n?hgt%{l %lguétgge? rcg d@e%'el%%ed. 1sahotosensitive
rﬁ:ﬁﬂlidl% Ulhitidatar, ki@ filteh elehabﬁ%mﬁld lid ®moetEieany agpt@priate manner, such
i nc [ MAth ut. limtation.the s .. _Shape., .and
o505 B R 1o PG ibieaga 8 (epdophe ThindEn cgpgies
TRRERYy NeF @w msasS&orte@pdrhﬁlgls'{mﬁ ithd @4ridils §IvRdst 42506(K the haGA filter
corresEans w th the_ space between_the varhﬁus por.e

edeprenf GP2.qand, Suther providesiasbodyytor dy LdFAopi; Figaeingy? Trom the

Batbredl abgbsitd drisleh @bo.el ement nask that coinci de w t h
t he varlous pores 423 for a negative resist syste

any &ee 134 plistralseprq epiedimeny of a grotocghihabipdt P%fOefabmate

[ f
LSS b SR ) CP1ROSH r APRAT, 30,1, 2

o eyt 1s idgritifieid foy refersned manerd dhdi Gencoily. this metpeol dhkeses g "LI"
p&%o% (;fhae ﬁ%‘?ﬁ%&&&e Arhl L)]faor ?a%%gubﬁ}gﬁotsglg)mask of any appropriate

resen mat erial’s ensiti
Ihaymﬁi (é.@¢ bold piswidated Uy stelpm66 & defime the desired conﬁguratlon for the filter
ol Inet Iat r s
BT B Fef Y p b A0F b G FSTRR! o Bpbsice
Iﬁsﬁﬁt Istens Ithd wask awe rqulukiesm afrtularoohig t65cbredpohdievith its hollow
rotocol 48. T al e filter, .el epent mask wl |l .
Bleiyoas ovalhated HBuER arbiing ot ateGre ABpU I s it of wis
(ﬁﬂ&ylaﬁ aseing ( t@'ﬂl;thﬁce%'étv&d&ﬁ I‘ﬂlllﬁe fv@cﬁblﬁﬂlrtkgh feedh defiding the thickness
enl int el enent _mask .p ant t
ofhe Slﬂerwﬂ b ryesbattahEltgT SREREY RAVRIRngRHDS FiSACT & opfibdrical
e r UseRblyShtubing Snd fot @S gdtRre Pesist dysleda, thhﬂ&slkrrﬁ)d'yBihclude an annular
extrene W rays (e. %1 % 14 nanoneters

quylgg (tbatg correfgqp.d ,thfngﬁngn@ssgf hEXsthleéY?él ];hgygf%nc\{r\{cal filter
dsVaW BAidps on the order of about 10-14 nm and
X-rays (wavel engths on the order of 10 Angstrons or
| ess)A ah@topﬁﬂém@e aygr phpatPIrEristc Baivdalde fepisiiie a0y aprgopriate
I di [ 0465t
BESRE 40D o ghAcaRsEe B TRND QRAERGOlt e o
46édece @pmnhve vasting, bas@ne pag emeietshed oafy the 6uh§fratf= fiea laminated
ilggh%nﬁ ¢ %lepfgs‘é'lteﬁn/@ 'ﬁ?ahe?l‘[aisj}gr Hl?s 58&1&‘)8 qayep ngfuﬁi %ﬂ;ﬁé&t 'lﬁﬁ?tatlon
ayer in reglons corre
Imbﬂnét}n}gmg}hacfﬂwe (PMMA). The ﬁlter assembly housmg mask (step 466) is then
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phot osensitive layer is then devel oped to define a
filter element nold pursuant to step 50 WO

waeen/e8t968 PCT/ US2005/ 005733 458. For i nst aRCEUS20¥/005733
portion of the photosensitive |ayer that was exposed
apprqpri@te]yi Joysitionedl rekitop t45k: pltodsasitienay@dsiep 498) pursuant to step
27 e, e Sy RP R W phesions Sl
mlbtﬂSﬁﬁﬁWB ldyien €n lady edise} Ryt iswhsn diiﬁetcteaxm&gah& @pénlﬂ%(s) in the filter

%’B’tl gn st ep 456 may. be rempved hy the execution
st hehsig Bt UEal Grotep Ayad YRl s Gy cleyalt gt wil b
b tori Isfép e rsubiedd x-r$ysfextetieal V trysObr ddep WAL Hirygs Ektli‘é'}ﬁe UV rays
will ul Oélﬁ’éqq?y define the pores 423 in the

(Frrsiensts 1ok abepdOr 14 m) ang xr1ges (r%?fvplée&thsf %the order of 10
Apshomé b 18449 RretpRerrbd ffaf lehdt@6mé lclﬁﬁﬁgﬁonﬁ 339ed uﬁﬂn the. 1ncrease in

appropriate material is then appropriately pl

dimensiqpakspnipbibel inraafieethes the swesitydg of Lhee\savebnﬁile@reduced That
ianath erﬁa?)"@é/ a el 5fox”§tiﬁfek %Lieh% ne)d ﬁ&%ﬁ‘{gt £d Pabh@eﬁ%d WltPln a tight

op enlqg in the filter defi ned
talsene Wfsc’athlnyabwte@ 54wofanithe capeof wher@a nh@ofabmat@f filter element

b [ t ed
1|§ rl\_:](? ggt e 2‘% av@%u? \é]\k}?{%& #Eﬁ%ﬂﬁf% ﬁﬁl?é}bnglﬁc? ha zs %c%’i)e i)le with short
weeelgegh lighinghowennat ddsing shoct wiaetength lifdw & ﬁl}bﬁchte a cylindrical

ereafter the, fi
{éenen{mrf}{)wgy ‘ﬁg ﬂrﬁg}r{%& e‘Ba? BT ro §° AISF Sponoate ‘ﬁ’alé (for the filter
aswmly laslsing tldit dpolavdasiged ﬂ@meﬁ@@ﬂtyph ol sigciGiets With minimal

ste then greates a lurality of
Vgn%nr? eﬁrocrel e fi‘iﬁg%%‘ha{‘ﬂ& Wrtaﬁset“#éy 6%?”&%? Bres 423 of
t he [Ph@?ig]ﬁﬂ dstceiate]i&vﬁh 8P 72 42 Zhe ROBCOHIUMNDENGRE W £iRSe B the
ﬁg % lgr the L] GA flltﬁgqelenent 422 fromthe
PREPETPLYe JRYEsint FegAonst thet eqprigapend Fyvihyr be 1mask opening(s).  The
plhbﬂobbfilblhaé B5ei0R ehdOiopeto S R ﬁlt&cﬁkerﬁm?hoﬁ@xyg RBsuant to
o fabricate a filter or flow assenbly housing

Stee 434 (e-gotor ditselVe At cxoyecophoteresisidn dherrgse afm P%EIWC wmt system;

S, t r
t4g12scﬂ;s%)eﬂr:ee ?a'%?(})és’aéinhét%rés{rag? (;dé% ba%g 8§¥ ﬁég%&@{ ﬁgﬁﬁsy%ﬁg Pt is, the

mydsrial Giat defings Lhe(ﬁlt?fr @@@@@y hauging irethenase phHie aseteedd (494 is the
dBRYSel g{)ﬁ@ésléné?ﬂ‘lvea Y atEi! Oppc}{e?c;sgnmmt %{C#té}lals( ghag wilt ohk@y be

IS created by step 466 to I ne the
sgldinfendurigidi (oreefdsrelopesd) ffod pueposensb@nybifithtbursingg nsedrbytthe flow

a&@l%%h&f 10226, 35&15 Hg Hc‘l“tﬁie ‘{ﬁﬂr%'if{ rﬁgﬁﬁ)gx?édmg oil“hﬁéé@%tacéoq 363 of Figure

a posit ive reslst
12Arcouldebe adgmcrl tmjabrmcatﬂ')ﬂlb éﬂﬁﬂniﬁiltametelmem 422lgl,anaking appropriate

an .a ul 0 t i.S s d
DS bl w85 B IR i SR PR AR A5 o
thietbe iihs f@mce ahﬁbmmlﬁvbameriaw\o openi ngs t her eby
ckness., of the sid of the

def . [ ]
oyt 1 PRt L2 el S8 em bttt & platoeeh o gy by usgd to
fabyilcattldrﬂltéﬁ br flbw |a§s@fnb@85<ﬁit§ﬁﬂh oY(e! @QE@ Eabgicad dlll)f 8f thd housings 14, 18,
e | ve re3| e € nws m i ncl ud e an
3ot 38) heged iden Bﬁfﬁ ;zt/ TelrRgS pomeral R L rem—

siafilat e 1 ﬁ@tﬁ@él' 449 foft Piguieyld o "f"lt@@!alelfnbllltt fabricafisr.© 'ﬁéhé’rally this
housj n otosensitive |ayer of any appropriate

PrASea) 25 e e ﬁl@opqrﬁmaﬂ@a b oprcpsst & Siprrsesmtanhoipe mask
of Ry @?ﬁrb%‘ia@ e StHRS T QE €. 1 6g%lc? is c?éaltédcg}n)steg Lk[?%ut%n&e;ffng tfd QPsired

468 o r ot ocol 1'nNi casting
coyHipyratgn &?é %ﬁltfmﬁ@nﬁweb@usm dntthfecagg bé@ exlindrical ﬁslter assembly

| am nat ed
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fashion). Representative materials for this

phot osensitive |ayer include wthout limtation
weoabosrmsidey| met hacryl ate (PMMA). The filter asseabiug2005/005733

housi ng mask (step 466) is then 51 WD 2005/081968

hGSingd JmzD i /a0 #iB3 redip B, ah«ehmslpmytmdmﬁda re@bwlbd ygening to

coReond POt o hleRAp e R s ab AR ins e A & i te
otelr beﬂﬂﬁet&Qﬁ' rﬂhs ammr epeRSRg {the alb@ncepiw&meme twy Spdnﬁtgg fhereby

In an c t is then d|r rou

dspung ﬁ&( kl?eﬁs i piipyaH of hf@ﬂ%ﬁ TR Eousma@ In the
Ry wa}hna@caﬁ HRE Addnbly musiag |ab{d %}oar f)om%ﬁaqstyﬁeﬂnl fHetmask
will be 5 used for step 472, such as X-rays, ext

may ipglyde an@pnld@ré)@elpng thay, gorrgspends ydth fhe ];héﬁ}%less 'of the s1dewa11 of the

SURMELEABE RSeily hi\Rifgr der of about 10-14 nm) and

Xx-rays (wavel engths on the order of 10 Angstrons or

| ess)A pirasospirsétive rlavsd of apy appropraie magarial Hploredin aysappropriate
I, t

BRSO RO DSIRESE, ), HIRIRLAAR 1780 o I procc

476 deige shimiling casting,, botmihag e)ntm)y nipee sheneado fd@rsuhstfaltd ltneirlammated

t?si:?ogls‘gir{%p Qs?n %tlv%%ater%agl frc]>ra B{%cgé)segm%%et IPI%GI} gl eg;balgho%i imitation

pMmeﬂMmﬂham;déta[ﬂMk@t)e dI'fie ﬁltcﬁrasmmﬂ;ehd)usmgsnask (ktep p7®sis then

Wit hi . mbly. h (A
sypirp b s et RS TR NGERIF by Wi B3 i o step
433) ngysibaly twafiktreagétblyl fodsitgondaslbrwill abee pasitioned close to the

AR B B B B e 0 e

ABSHDRPhYusHe Usdsk Guistiaik thawg W4desipiaty degt @@vaéngth light will be

verticalit a wall thickness with mnl{%l 15

upet for iR 48 GRG! ASHieraE EXFEmP LRGERS.GF desRe IiaifserExtreme UV rays

(%@3&5%& 1 ofl %ésdrﬁkg of BouPPdN 4 nf)@nk kGYs (RaSQEMQH thd bilder of 10

ste 72 of the protocol 464 changes the nature of  the

@r&gv@@%ﬁrslpqs) ye preéﬁgr@d fomatyleast savae aplications bassshypen the fngrease in
Befnd

SRl ARG Sl U8 HOLRETE U VA LBHRS kB

m@m@umotqdo step 474 (e.g., to dissolve t he exposed

phot . 1] Si

0"t o el el Rl d P SE %fé‘é%f BRI RIoEE, B Rhacf ¥R ko of the

phbtoaensmgat la)m ime sdgiins stpeit exvjrespbhdit witls, the hmasknmperingg$). The

es thne S QuSl|
ot B8 Mendr & BRR: £ rlge Baal Bebifs FRfGumuan
tfmteﬁ “gél ForFi’liBiﬁnﬁé; elnas pbntlm dfmlt@hoaismsith/atlaym tHat Wadasdt gxfmsed to

S SR L5065 (5 hORRE BBy fr e

odfe ol (ﬂleghﬁvd fb@ifsﬂ@@tem W}ﬁldat thb Ipbitioﬁltdé'ﬁhle Menﬁﬁ@: layer that was
prot col 464 o ure 25 17A cou be a to o
el duihg gl dn gtordtrmna B reaionpb (e 4‘2525"‘(853'8” Fraise 9h 2 positive
@ﬁﬁtrsyﬂélh AF6r the bABBES cyl@ndiftal ARG asdembl E@lsﬂ@@vhat\/i@ et left is a
t he dy" of the LIGAfilter elenment 422 woul d Efp
seadmﬁlmc}%almsv&naaql ap apptep val dhatiiy dispeged (2bayt ang;spaged from the
ﬂezl%e'te'r |0P'ﬁﬁsrc%hﬁﬁicﬁ‘ﬂﬁﬁé"&ﬁlS%Bp&@o%{ﬁonﬁﬁg ifhrtRs REPkhidkAsds of the

e use bricate ter or flow assenbly

fﬁllé%§$9ﬁ@bkyélogsmg 1th@,t i gblma;tgljy@egﬁ%ﬁ) oﬁta{qﬁi@nﬁﬁﬁgwﬁ@g@gm left is an
andular %Pen%% th§t4e égh%ﬁ do%a{hrétﬁh'tﬁ@?ﬁbt@be@xgltlbé/ 14yRf. e@ﬁﬁ&ﬁ)ropnate

num?ra at 1s at |eas somewhat Simlar
miterigd riv thew @pprmtebf plRieglings the asnulpf ppesnge | dafeh ﬂnother way, this
fabrication. Cenerally, this
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protocol 476 uses the "LIG' portion of a LIGA process.
A filter assenbly housing nmask of any appropriate
worb@srosedeés (e. g., gold) is created by step 478 poTaskioneos733
t he desired configuration for the filter assenbly
nietetial rig.depositédén clses enroflar aowpantingn df ithea Ifilter Iatssembas ﬂaeuﬁulg/ mold.

'@gﬁvﬁg’ §t8054/§88‘%1ﬁq§€yg1ﬁ£ﬁ3320 cgjnégcgzﬁéyng . eda ghealaesue "méal is

depdsted Bito ﬂﬁedi)hd’égnttﬂe ﬁnerrarsesrpmpdlomlh@ mdld (ehgzl b&ween the above-
interior, s. an anpul ar

mofeg it pfires 83@@\@10@8 PhEpsRctie gty « Lihreaeh bﬁ fﬁfgfagsigmbly

Holidi®s HbRLARGRVEEMWES Bprbii e ABndPRICh BQBy albwlﬁbg the developed
defining the thickness of the sidewal

rbglopegifive atarial {stap $3enbily thousiengy 2 hq(ilOWh@t@%é%eﬂ%‘f path

tRrofidH B Hitef Aserhbty hBsiRS BRI Bhrtheld %b‘i/'lcfég aad'&)q?' fro the filter assembly
pOS|t|Ve resi st SySten] t he mask may I nc ude an

henting Giem Sisamateripl dongsitiepehdeptifds with the thickness of
the gd ﬁwﬁk\hﬁﬁ’; ddsifbole %}ﬂhh i fB?'thefﬁl‘ceE Gf ﬂ@@%é‘sfé‘ﬁ{b)ﬁes 10, 26, and

hou3|ng ot osensitive er of proprlate
4eis dori use m@nfmmhnbl An 19191#11&5{3 opﬁfsrﬂ@bbf is wahﬂmﬂc@liy piggented in

Eﬁ%ﬁé 9? J[lcﬂgs 1dS {? oco?trgfix%ﬁcﬁgu §1Ja L&P n”l"heoﬁﬁpclé:lﬁ'ﬁlte; stéﬁlﬁlg 492

pi nni'ng, cas
rhayrigiin glecfmm oﬁanymf the ﬁhwenssamiﬂ@s tlme%sonb@t, buitia ain cae 1ncludes at

| am nat e sen atl for.hi .
AL BEChT | Dl Bl Ref udld wit el S fiafey ThE! Bousing
sappoyistptdiacksmit II%Ayﬂil&t ele(nE’M/MZ w]ible uﬁhjeﬂ dor ais mpi‘hlht)apphcatlon

ousi n sk .(step 478 he

S\ B dor sl Pt Tt b [ o pe B RSP u ieh it o isgpeed. at
162&99(/1&%#&5 ﬁﬂﬁlﬁntth@uﬁﬁgeﬁ insfedled ﬁ[ymangeﬂeﬁ &Slol%gli‘call friaterial. That is, the
asse ousi_ng. mas osi t.i gned. cl ose.to.
g aahlaﬁ%@g ﬁgamhe%%m're&yé P mqtﬁmjﬁ*ﬁwé%g&l 1ty chanees ‘é’h‘frh’éhs Gxposed
tg|arlﬁ515?galtrﬂitmr(b S8 RREHJIAEHeSEss fkid Reich iekp&Ed to the blologlcal
assenb housi ng nask pursuant to step 484. Typically
geral)- mavelength light will be wused for step 484,

such pggirery (ﬁyﬁose§8§{ere%dﬁﬁérﬁ 8V s inBflardl 86D £ 1ﬁ§JYa§1t 498 includes
Extreme W rays (wavel engths on the order of about

an0mphnilrgpsiag dr senduiy §0Q ola/condisytation 81t iseroPHee f@fthqeartlcular
@gﬁ%‘ﬁ&? ofhe ift teﬁr %rtf%ﬁei)fafh% %uglﬂé 588 njd gabcet ois%i};eappropnate

I catl hS base he I ncrease i n di nensi onal
wofigurgiont hamay &s pawlsmz eldisa@:lot H@wmgamdtthaiten@f bg frgmed from any

BRI 8 oL SOHSAT B ALY BB o

shhﬂﬂ de pioldpicaiiptemntibfe wlﬂethe pirgttod amfhlcatlone Spagaﬁcal]ynthe implant

%{1% E@%Eﬁq% ({léofnlg&gré ﬁ}é cQr )zl#lbgee étg%%ealo oglc& ﬁe)élalz_ﬂl-lljlh\%hlch it

\fvill| Healispasegie rithk ymﬁl@msl% gnaymbezlusad fetemytrel2tant ®p1ﬂic&t}1bn4 8i6:h as for

r .instance, _t hat i on tosensiti Ye | a
g e, Broteior bt TREn 1 9ReBy Peciep b adt i A Govered
neMRMRLpeSul in i SEBbY &fintRy o£X pawht'@eryeofrhs ﬁmplaﬂﬁ@z;frmy also
the case of a negative resist syst

DecAPPTopHatg for addrestieg yselnetad %saugfywhltl ﬁaiaheﬁé lm“e%‘i s degein. it

§h9ulhhc§°e hipdtiatdaninat @R AREghAYioR O MBEGMBRN( 898 may be tailored as
di ssolved) for the case of a positive resist sy
feswed/menired Jer the taggcs ppRlisetiare aReHrP%eﬂfévvea%@S&bWOWofe%ﬁﬂﬁgmplant

maﬁlelhéﬁ mﬁéhd lﬁﬁﬁatlbﬁ tlﬁ)sco’ QAisWstd b‘}yaln’y Ny SabailhiuSos. )1k8,327,

an annu di sposed” about and spaced from
entigled "Surglcal Implant Dev1ce", 5,743,868, entitled "Corneal Pressure-Regulating

D_

54



5

10

15

20

25

30

perimeter of this cylindrical plug (this space

corresponding with the wall thickness of the filter
wagesmsiggs housi ng that is ultimtely defined). PSrasem®s/005733

anot her way, what is left is an annular opening that
Iﬁplaﬁm e vide\wort 5]8@51,@2 tehﬁthdhﬁ[r@eﬂﬁalﬁl of Elahayat', afwell as that

DRSPS, B0l R RRENGE D S a IASERY, e

"Syste0a R D VA8 &e@@[ﬁéﬁ%@&ﬁla@@&%ﬁﬁe" rad eritiraldisclsures of each
deposited in the, annular oggnln of the filter.

oé%mcymﬂmqlwgmmﬁate ¥y pricrencE {n Leu SISy WP be in

t he @ldaiQfuril 86t SO ARG 4000 8!, 8t Teh WiRsi iheallodah dle thigeted
deposited into the space in the filter assenpl

bmi(egwh gatpeipb, 4t deagt one evsiiaset thoyisaplan flter awseBly 402 is more rigid
rtﬂ§ ﬁl’#}%l%?t h%{l?]ﬁjgey(ﬁj OPRAl 1t 1ﬁﬁﬁﬂ§h<§ds\ﬁ?g 5a0 1%5%' %laaome less rigid

erea I'ter assenbly 5 housing no
whemevREded 1 echiglogipmariabend dbintime taibonsie(gf the implant flter
i

géefh%g 4}?&55? rﬁo%inglﬁvc Aengtﬂg‘rﬂg lgﬁelgﬁgﬁﬁéwﬁ% W‘Egcnl{rg(?ul%{) Igaﬂf the implant
flfenussgrabli 492 lrsrma@tabtyheoﬂeurigucethamﬁeemlgnt thowssing 800, ahlgast when
RSB SRR D B AP E Pl 13,000
tipastérdiobging ¥4 oesld tiadnlte namp Ingxdaharuhe fmplanfﬂe)usmgtSGO 1rothe noted
fl ow s€ ljes 10, 26, ? for s { 1
nilaﬁxB? %ft ou tilwnsrhpouls nlgt 1s ésg e‘ﬁ%% tpbly, more, Tl él han L 1mp ant
mﬁﬁﬁgmoad thenotdd 1gatiner) 1 8n &ﬁdaSGS)frﬂdfﬂd‘w fassedlbth& eﬂ‘légmmeA B,

o IPEHBS PFR PR B e HabGEdaRE O Bla hodgite off in e

1fbebd riddner (BlilRAY¥h ERSEner REsiES 34,388 ard £188 tréfr@bll Infihe kigldt thiin the
el enent 422 and at |east qne housin Thi s houayg%
implspoiovsing P Bdbsnaivemen: 1 the gase af Gl assomplprén of Figures
ANB! ieatbuing 32RvdulPbABlorePRAN itkaAl the Mnplat WOUsRQYSI0, int Ak Soted
housing is hore rigid than the inplant housing in
Wm#eh it is disposed, at |east when the inplant
housipg nlnﬁla t%ﬁﬁhé g@b in@lu@est aaﬁ(gﬁ(&leiQtepi’OQ LPghs e;va¥ 502 (e g., for

mat eri al t i npl ant housi ng may or med
tormnmez |aalﬂowh@getm_upgﬂ @nd/gr tcamgientiveEre relevagt fluid). This
O: 3 |
gé%?aqr 5(2 %atgﬁke% %ggn(ef: Pf(;ﬁﬁltiﬁ gﬂeg{lmaﬂa%tgﬁl’t T Jssrfaéﬂ%efy qu ;:1% this
rﬁﬁbaﬁevgiyr ﬁ)ZlQAdlo&cthwgh thmpasmw ﬁ@a’htof die mplantpSaintpreferably

e bR A B ST 2 Ol MR eclB3! Bt tpg 104

filkee elpmeiditiden). ar application (e g. the illustrated

ESL? :lgla@fqgtgﬁg «E,egé*r?pgﬁgﬂ, 59%3%%?%& Ve 3}4 ﬁ%pﬁé’ g' ae;seented for

puRsbsésett il1o3MtiBearfdoded®réhtibh.o Iﬁhﬂlﬁb‘,t‘moﬁpﬂ{d)@ersbr&;itﬁmrmhelr ingended to
or. conbj nation of terlals wever the ant . . d
It ﬁgm?)@@m%tosﬂ‘& élssoaadHE?fElai | yCEBip g dertions an
thdBiaBOAEEREnARMaicCARN &R ab&ﬁ@féhcfhhlfg&' hl}{d slhheinﬂ ﬂ&ﬁbﬁ[&lge of the
housi ng 500 shoul d be hiologically nmpatible with %ﬁ
BlewAts gricaie Vritkitethe spone o iy RRsept IVagHioR. | crabRgLREts 4¢sgribed

He%ﬁlla@me A9 BurIRYinRAdSS LxHIBh bBA Yndded BNGWA oAt cEiftth® avention
such as for relieving pressure, For instance, the

dngiptoaptableo gthemsy skiiedy e ther art dagvidiss S @veRfignelp such, or other
dofMloaRRatY a Ak eﬁlﬂﬁ?m’o{ﬂf Ezt’cﬁm@fktq@ﬁé y elepRedulRfapflication(s) or
ant may a

patient’s eye. e I np
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30 be appropriate for addressing an el evated pressure

wWthin a patient's inner ear. Again, it should be
wapprsasiwms ed t hat the configuration of the i npPamtusa®8/005733

may be tailored as desired/required for the target

%S%D pE theirsesentHeyantiere nkt at intemdedbtifi e rapérsied claims béeonstrued to

i ] it hout . i mi [ t hose
e ek N e b My A i35,
entitled "Surgical |nplant Device"; 5,743, 868,
entitled "Corneal Pressure-Regulating 54 WO

2005/ 081968 PCT/ US2005/ 005733 | npl ant Devi ce"; or
5,807,302, entitled "Treatnment of d aucoma”, as well
as that disclosed by U S. Patent Application
Publ i cati on No. US2003/0212383 Al, entitled "System
and Met hods for Reducing Intraocul ar Pressure”, the
entire disclosures of each of these docunents being
incorporated by reference in their entirety herein. 5
At | east during use of the inplant 498 (i.e., at |east
when installed in the targeted biological material),
at | east one housing of the inplant filter assenbly
492 is nore rigid than the inplant housing 500. That
is, the inplant housing 500 may becone less rigid

when exposed to a biological material, and at this
time the housing(s) of the inplant filter assenbly
492 is nore rigid than the inplant housing 500. Each
housing of the inplant 10 filter assenbly 492 is
preferably nore rigid than the inplant housing 500, at
| east when the inplant 498 is installed. In the case
of the flow assenbly 10 of Figures 1-2, at |least the
outer housing 14 would then be nore rigid than the

i npl ant housing 500 in the noted nmanner (although the
i nner housing 18 is also preferably nore rigid than
the inplant housing 500 in the noted manner). In the
case of the flow assenbly 26 of Figures 3A-B, 15 at

| east the outer housing 30 would be nore rigid than
the inplant housing 500 in the noted manner (although
the inner housings 34, 38 are also preferably nore
rigid than the inplant housing 500 in the noted
manner). In the case of the flow assenbly 43 of
Figures 4A-B, the housing 34 would be nore rigid than
the inplant housing 500 in the noted manner. 20 The

i npl ant housi ng 500 includes a hollow interior or
passageway 502 (e.g., for accomodating a flow
(continuous and/or intermttent) of a relevant fluid).
This passageway 502 is filtered by incorporating the
inplant filter assenbly 492 into this passageway 502.
A flow through the passageway 502 of the inplant 48 is
preferably directed through the inplant filter
assenbly 492 (and thereby through at |east one LI GA
25 filter element 422). The foregoi ng description of
the present invention has been presented for purposes
of illustration and description. Furthernore, the
description is not intended to limt the invention to
the form discl osed herein. Consequently, variations
and
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nodi fi cati ons comrensurate with the above teachings,
and skill and know edge of the 30 relevant art, are

wonodsios1dekhe scope of the present invention. TheCT/US2005/005733

enbodi nents descri bed hereinabove are further

i ntended to explain best @bAB3S known of practicing the

!EvengLon .and to enable others skilled in the art to
“invention in such, or other enbodinents

and with yari oas nﬂiﬂéhtffbxca'ﬂﬁﬂe@iﬁ‘g prefure vAmhiDY firk®ody region, said

particul ar, application(s) or 55 WO 2005/081968

PPl goMSINE05733  use(s) of the present invention. It

i's i ptenf@dokipabing BeoRRRBNAE dddptadl 15 BIuRB, £RGSSIEa it the first

include alternative enbodi nents to the "extent

Yedy rrgionetindpy the prior art. 56 WO 2005/ 081968

PCT/ 9%%91?@/ fg)% Sdule @fsgl)ég@wnmastald' fﬁ)vﬁ) erbﬁ sa@ I\(/jIﬁMS flow

i mpl ant reSS|n pressure wt Irst y

m@@lemwmpslmscj i npl ant conprising: 5 a condwt

't or connBp iy Er ke ARG FAER R LBoh s et and

fl ow noduk éirsﬂip@@szdubram tdid firss alatk Cfdnmnisqzmet iﬂrstvﬂm‘r pom, wherein

[ t
el §0si s el PHh SR U3 prSatd PR By porne e
miable Telativef tb Issitl fipdtplaty towharge Iarm@altlniiefdf rasspamhgbﬁsald ﬁrst baffle
first fl d fi
ol P TP s bepanet i L iebes PSR Bigre o seid MEMS

fvdwmedmesaid first baffle |s novabl e relative to said

first plate to cha e of acing of said
first baffie r] gf Wﬁ gbponse to a
chan @ﬁdlfﬂstddafﬂeefsaﬁwaalle aﬂlfngfaﬁlaﬁcﬁ mrda&aspsaasi wiEMSdirdctiowvof a
nodul e, 15 2. as clajped in Caiml,

flgeerdering S%‘Qll\élEMSrf@W IB%‘*“I“I taropgh spgst st Bowapetg an axi s

that cor r§5p0nﬁﬁ1ﬂ§blﬁrﬁ a@c%ﬁe%%lc@ﬁmqf wilerefi]; OW entering
said MEMS Tl ow nodul e through said first flow port. 3.

An i it dingt baffle ivdlwpysedisposed @ spaeadrelatignae said: fugtalaef i r st

baffle is,al wa a|d
first pl at e. é% r&ﬁl?xﬁ\na%%ﬂlﬁéh lﬁ@ég@qcpﬁ{lhr@rge%&?%ﬁ% aim 1,
f ur t heleast ongspirieg mypvaldy lﬂt@amneo@n@ sahfirshbpffhe weithl spid first plate.

plate. 5o an ThoTaA, bl Bh i NBPhonbAeRt | o,

co {rp rai piraldry toﬁsmings' mgvz]ttbyy infercsmdcmwsa_imﬁtaitﬂagfge ;»vith s?id first plate.
i nt erconnecting_sai i r e saj i kS
ate. 6o an frpnene bt chfm T Rkt e

conprai ﬁﬂsﬂgow channel defined by a space between said first baffle and said first

plate, wherein at least a portion of said flow entering said MEMS flow module through
said first flow port flow passes through said first flow channel before exiting said MEMS
flow module.
7. An implant, as claimed in Claim 1, wherein:
during any movement of said first baffle relative to said first plate, a distance
between said first baffle and said first plate is proportional across an entire extent of said
first baffle.
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25 a first flow channel defined by a space between

said first baffle and said first plate, wherein at
woOeeastosweporti on of said flow entering sai d MERSTUSZWS/005733

nodul e through said first flow port flow passes

t hrough séid fAﬂ@ﬁPlﬂmtmﬁ/ClﬂhamIChbm‘bmeem ting said

IVENS ..l u l.a

1wt PRG ierles Lk IOAThE o Wyt f5aig B0 B ors,

olefrdin gaid étsabafﬂe 1St8<hg@| thhfaaclsetalqoﬁlat ﬁow ﬁordlnsiaé?chﬁﬁt group.

between sgid f Aan st.plate is

proport i o%al a%?géps]p Scf] rdgme f{‘ E}F i g first

baf f la8. fla7 th@gﬂ&ﬁﬁ/@&éﬁ&&sﬂ:’ﬂﬁ'\f/ YoRO G /sRIASTSS grolip tequired to

' ai. med 1. ai 1, wherein: said first

ﬂﬁ{;g%?(ggrtgglﬁ(grPern%eteéo? fafagﬁrggt?gﬁgp of a plurality of said

first flow. porAs;mp1MaseiamaahemafiinrmvhaafnfI eis
said firs ort in said fir

| | t
o g g kR AEtn Sl § bkt ot BiporsmvBerettsaidanyratity of
firstatldw pdr@vit 5010 Gesh gty aif safidi1etafity ro$taaffﬂle @wwﬁ%{s%ré ara%gé@'such

Hiéﬂ‘%rou i s reqg uired to procee aroun erine
tagt @ thF?“rgé‘tanbéfVFv gaid figst flay nornesh ehange drfe%nqmetg fopy through

ﬁ,}r@fﬁh(ﬁpluwﬂ @bafﬂe%wqjoﬁgrst baffl e conprises a

urali ty o baffle flow ports, wherein said plurality

of first 1¥ owApsrRlant as clsmed ip Claim lgwberginand sai d

pl ur alih st ngﬂ@%élép%sefdl tQ%ﬁgégﬁlrégcrtlg ?’H’aﬂ{]@cﬁg eﬁ%ﬁﬁg §a:l‘<9 MEMS

that a flow through any given sal
ﬂmsm@ﬁ%ﬂhgelgb s#ié &irst Bow port béfore Stnldrﬂmg&mts sm@' M)EM§eﬂoW module.
plurality;pf b I [t | ant, as
ol ai med i }?CI )Ql”nlip?anft ag\é\faﬂﬁ)ed 11§(Zla(11mf11,r ]i_;e %g‘ffl e is
di sp@@édlovvoeradrrmggpeldal\/IBMSeﬁmw auwdofe exaitda flbomalefote@r dmnguid first
b% y.d MEMS flow nodule through said first flow port
efore said flow exits said MEMS fl ow nodule. 15 12.
An i npl ant3; asAcingilangds clainf8dan Claldh,1, MiRERionipraigd | ow
enterin M5 flow nodul e exerts a normal _force
on sald It &‘fm%gga? fiAgImufs amgyny ?%I“%Wr}en%\g E‘T‘rr‘giﬁfétdbqfﬂe away
fﬁnﬁéaiﬁﬂl;stﬂawpdmar corrprl sing: neans for limting a
maxi mum appunt venent of said first baffle away
20 from sal'd fA‘?’§1%pl‘1‘n|t GSrlgigred in glpim Agwhergingnt | as
cl ai E@@MHMQH@W%oHuleW@ﬁa%él% devik@i d MEMS flow nodule is
a passive_ device, 15. nmplant, as clainmed in Caim
1, wherei k- sa”“ﬁlmﬂl%tas ﬁ)lplﬂteé ieGlepmilswberainp| ural ity of
sai dsdid f#dt [14t0\WoRBHides a Mn%%@id”ﬁé@ﬂ?w ﬁig%v&ggm said

nmodul e further conprises a plurality o
MENIP | flogv medulgtfunthes spmpyiisss a plurahty of said first baffles and at least one

spring separately interconnecting each said first baffle with said first plate, wherein at

least one said first flow port is associated with each said first baffle.
16.  Animplant, as claimed in Claim 1, further comprising:
at least one spring movably interconnecting said first baffle and said first plate;
a second plate comprising a second flow port and that is spaced from said first
baffle, wherein said first baffle is located between said first and second plates, and
wherein at least a portion of said flow that enters said MEMS flow module through said

first flow port exits said MEMS flow module through said second flow port; and
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spring separately interconnecting each said first

baffle with said first plate, wherein at |east one
weoeawd/o8igwst flow port is associated with each arasS2005/005733

first baffle. 16. An inplant, as clained in Caiml,

fur tahaﬁmﬂa&r’ﬁpp;i(ﬁﬂ ingrcoahectigs Shiddirst zﬁﬂrsieﬂgldl’matéﬂ) Wierein said first

|nterconn aid first baffl first
DI Se i S0 Blico b rat e esmeprease el Q8hian Flgwd sovee
and that 17.s Sm‘.’iﬁ;ﬂaﬁt,réﬁmaﬁiﬂedﬂ(lfaﬁh16bxﬁlﬁefré1ﬁ, wher ei n
said first b ffle is | ocated between said flrst and
secdrid sproad @late %ﬂﬁl&?nsmﬁ 5 OBE OVERISESUES Hop AHFRd Sfithsajdy first
bafflow t hat ent ers said MEMS flow modul e thr ough said
first flow port exits said MEMS fl ow nodul e t hrough
sai d secéhd fABinRwKtas cRimedd Gpipdoshesnoes

Egg ?4‘9& $4HQ 5]13@ at R85t AN QbR PR 1hvdl Qﬁc?§a‘&9ﬁﬂ§€;ﬁ£tb Blsts at

irst and second plates, wherein said first

legst mtaesecayd f@bt@@mddveﬂ)ﬂat is spaeed feom eridfirst faricatiop payek
col lectiyely xhn;g%t %!}‘H glaﬁﬁqc%hereﬂﬂ
al in

inplant, as c whérei n: said second
pI ataeposmmp of gaisﬁmtt balfﬁezmithlmﬂaubM@W tewumaluktio pemhdieghepjon a

pressur& beml% efert %\n seetlldngrsg ga}tﬁ Dy, S { ogva?nfq?nn% galidsgﬁl\’f% ?1 py o dule
thiongla sdid gt Fosbpdr athiecdin & Sust randf saiddldw esitingbad 8EMS flow

mESaPpgrn SRt PSRN Wl PR RaDT i CHEMG AR mcttute,
andl’ﬁﬂ{e&ilg sai@ Sirst bgﬂﬂfﬁfelﬂaenges ﬁliai:mldnl 3%“ Ngb\n ‘enfefing gﬁf)gﬂfl‘gs nflow
méhS Retieh M P Bow e Db o S R o ri PSS B FogiiFs

baffl e byoa fApwhsiatedsichgn®aitlCMiYS, vhersinirodul e
through said first flow port, wherein_a flow rate of

sai dai) B eatflq isigowkisasuprsRsled Ranondraad fist Rlatg ol g Lying

reua&m@saﬁtpﬁfst Hew pe& whdréln fi E}%Elnﬁafetvlr&n%fdrﬁr@t &@ﬁéiaﬂ@/ﬁ first
low nodul e, and wherein said first baffle changes a

pl@tr: deBingson figt flowi ehannadywheredt prigovs snetinENEdrYENS Hew module
gﬁ* k&4 ﬂye ALG, %Bﬁ ?ﬁ Rrdelt 5§Eafd t%{ nefid tot]ﬁgfye@ ﬂﬁ@ﬁg@& shid @&t flow

ts sald ow nodul e.
ch@mml rend Whare@@l ainpgritudehbyasd rspaosm bbtwwsaaldaﬁlfsf baéﬂ¢ and said first

plﬁg ) zlr%.bl% Y e g%b%ﬁc?enpﬁ o%rllg%r%gétg Ené %icajteato% S q’\l/{/‘%]tq)afﬂe by said

over 'y ng oW port, erei
flep agening Ot MERIS fkuwldoduler&tougfﬁﬂseﬂmdom;al d f| rst

pl ate de nesaflr erein a flow
enteri ngle,al dAR/EWg f%?v?/almc?ul EE%l’f"tlh\rmgugh said first
f | owajdoffirkt Hasfle mbce&delaﬁvestal caifl ifirsttplazafsd lag td proprde @emctr than a
t hr ou said fi t flow
PR o 10w st Phy St ar deur ER W Pl R ingrense in
diffe@ntiddiptbsduird &koss i@ MENMS flvar inadlle. and dependent upon a
pressure eln exerted sgi.d fi.rst baffle by said
fl ow ent g?l ng*8 a}lﬁlaWE‘?\?ﬁ?af‘P‘t?aﬂ Eﬁﬁ‘?l F’ﬂ?@ﬁ’gh first flow
POr ta. podikion AR sdlmlrsﬁ“%fﬂea§déb@id€ﬁtdlﬂoﬁ a@r@dsﬂ@e]belﬂgf'&é@édrbn said
25 sald first baffle noves relative to said fir

ﬁr|§‘1 batHe &y said floy eﬁ}tq;vxgd@ddﬁwg floppmadyle through sa1d ﬁrst flow port,

and wherein a flow rate of said flow exitiag said MEMS flow module is dependent upon a
position of said first baffle.
23. An implant, as clairmed in Claim 1, wherein:

the first body region is an anterior chamber of an eye.
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proportional increase in a flowrate out of said MEMS
flow nodule for an increase in differential pressure

waensasiwssai d MEMS fl ow nodul e. 22. An i npl ant, Pa@$/US2005/005733

claimed in Caim1, wherein: a position of said first
baf f | e i saslepensmiflaiipeBladngd i@ €3Alne, Baérsig: exerted on

sai d Q fir baffl e by. sai w enterin MS

il owS‘ﬂgéEﬁt baf; ?lﬁ it G Pmtesy W thfsP‘f‘%FStP L? feﬂa%aﬁ ﬁﬁgf Befpure
Adrokd M NBMS ﬂ&wﬁ@ﬂ@lsﬁé@é[&h@%l ting sai d MEMS f 1 ow nodul e
|s dependent on a position of said first baffle.

i m%ﬁ ant n Japlantes segmedin Glaimnh, PrthGhromprisng: ¢ he

f ' r S sﬁ%‘ odiSedRvifiNtHd 'l\@EM@hm%odﬁfe 3 heRWE said Hirst
VWO 2005/ 0819 PCT/ US2005/ 005733 24. An n‘pl ant, as

hopsingrend seid MEMSHow megide aF gollestiyaly disposed wilrin paid flowipath.
contact whfh sgy g hibfiSk B rﬁéﬁn@&gﬂ 2Safu?tﬁv5 c@i\}\}ﬂnsnagu e is

differential pressure across sai
r eac hedlf-ag®mblad mqmlaamcoafag @i all stefacqsrpf @111é|fﬁ$t110usmg and said

h ¢
AN Gl R, ey & Syhlsh SRSk ABAT L BLILY g
mdaIWaﬁﬂwWSﬁﬂ@ﬂﬂ e are collectively d| sposed within
saldflow ath, 26.. An ant , ajned. in Caim
furt h%f conPFTEF s Cg%ge‘ﬁlc %’?e%b]” &4 onol ayer
coat isfig s€lfagbhblsd oadeyer obatiagischoly-¢thfletteattgiohg and sai d
MEMS fl ow_podul e.t hat maY be e@used to a biol ogical

material of a DR SPRIgHAIClamed ig Clag LHPB ant

IS i ASdkRlakRehbled mordhybEadfid on @B stifiRbyBOsaidMEMS Mownodule
wherein: said self-assenbl ed rmrLgI ayer _coat

i yaveeehspmerral g1 Riglogicalgnatigipl joy3 biglpgical flud %ﬁlqs fpplant is
idie 1, further conprising: a self-assenbl ed

nonol ayer coating on all surfaces of said MEMS flow
nmodul e 189t hatt fﬁ*ﬁyasaenféyoﬁe@eam% a bi ol ogi cal

mat e”t?&th%sn% bi ol ogi cal fluid when said i rrpl ant is

i nstal Afilter assenbly, conprising a first
housiarsggond heedegwt 1¢nsinsitingy ausppseégﬂthma@ fap Igwus}ne pisesin said

LB SAL Chrdls8l 0 BOUSHPPeifr o1 sald 20 second

ousi ng rrses a l'ow path; and a MEMS filter
el e nB.I’MENiSLﬁitee dlementgaduitedde enid| sd¢omthqugms sush thai all flgw|through

saldo it sﬁ\% ¥ d%’r%ctg Ihro %{1 S'Il@ Wh&é‘?ﬁfﬂ e?en%'n{ ected through

Ier e ter assenbly, as
cI al med | BOCI aArﬁl@Bassmﬂﬂy,eusnIamai id (ldim 2P, wWowsinng i s

sel ecsgi% ﬁrs{ %oustn?ge iR gl%l %htei EI%ng’ fcofrljlslsrtlln oq' 2*13 %dg bgdy,
deformable body, or a combination thereof.
31. A filter assembly, as claimed in Claim 29, wherein:
said first housing comprises first and second ends, as well as an opening extending
between said first and second ends, wherein said second housing is disposed within said
opening.
32. A filter assembly, as claimed in Claim 29, wherein:
said second housing is rigid.
33. A filter assembly, as claimed in Claim 29, wherein:
second housing is formed from a material selected from the group consisting of

polymethylmethacrylate, titanium, implantable metals, and implantable plastics.
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25 deformabl e body, or a conbination thereof. 31. A
filter assenbly, as clained in Caim?29, wherein: said
woi2owstosivesisi ng conpri ses first and second endspCagSu®b5i05733
as an openi ng extending between said first and second
ends, whédei nAé'dtedass@nldnchs hlosed ¢ Clainl R3,pdseth: wi t hi n
sal | 30, 32. Itter assenmb @as claimed in
(Siald%gcon%lﬁgusmgncomps & 3 ° lgglﬁc ﬁ%tﬁrsﬁlﬁeévails rigid. 33.
A filter3asseAtfllyr asaanlﬂyaasnhﬂnedlnﬂjlaimﬁgyhet&iﬁr ei n:

secon [ i,S f rmed f materi al, . sel.ected from
© ho S MRy S TR st A B R SR B o
titani umge.i NpAdepik@ntletaakkimadth CIARh a0 tvitkk@n:

pl ast..cs. g?i‘BV\D 2005/081968 PCT/ U82005/ 005733 34. A
f| | Faif sgcoud hpysme cpupgises; i fneiseeong Rdsgvhergia saif first flgwepath

ex&R80 BEWOSH Sdid Gire Qﬁ@ rséo‘éﬁ@ efdsC ¥l Wér&ﬁ'sai@%EM§ﬁﬂ§V@éd1ent is
35. Afilter assenb c%/ﬁ as clai med i Claim?2
1l

disgeesdappewherg beppevaic first and %cmﬁieeﬁfls wsthmese@s@adhpwsmaq

sai d secgnd hﬁll{ﬁﬂep&semﬁy,?a@claﬁnga H@lram"i‘§§%|réfn as
clained in Caim?2 wherei n: sai d second housi ng

coms#id seepnd |hplssnn3a<m1p§é@d“ﬁa aadldssconghnds wheseih gaif firss flow path
extén@ Vﬁ%@n s h?s@ qﬁd Q&Io ? 8flis> ahp v&ﬂe&aﬁ s%ﬁ%ﬁ@fsoﬁﬁ%eé“éiﬁem is

erein sald tef elenent is
dl@@ﬁﬁé\ﬂﬂéﬂ@ﬂsémeﬁsagbﬂe@bﬂdlhownand second ends within

sai d secggd hglf‘ﬁfengswnﬁ asc &Jngcﬂn ﬁnﬁ%’lf}{ﬁhe?%orﬁ r%llgg

in Cam?Z29, whérein secon ous
f i r atthizdh d:imsmgcm deashpim;lallmhsrpesed sathth daiid Sitst hbmmgpwhbrem said

TR IR R R L —
safidwislieddretvaeh ssidisdcomd aad childdioRisiigs, a. théveby bét@ten said first and
as I as clainmed in Claim37, further conprising:
Se‘éon?ﬁg?vd}/aﬁﬁmi ng at |east partially disposed vn\Ft hi n °
said firsgg. hOAlSilthasséﬂilﬂj} &k flas@bdlin G2ink b9, whelguisi ng
conpr, esa econd fl ow path, wherein said MEMS filter
el eﬁ%‘HfM %ﬁhweﬁéﬂms@tam@dn%ﬁ)@ POBIGAR T e {hiaidjsecond

hob@kgi ngs, and thereby between said first and second

flow paths. 39. Afilter assenbly, as clained in Caim
29, wher 89-nA fligr apsuENG a5 chingad @ £9;ivéheriiint ai ned in

a fi 'SAS& ‘Mmg 'ﬁtlﬂepéierﬁﬁlt ?stﬂo‘ﬁgedttg <3fd s‘éc&ﬁ%ﬂgn%n 0 housi ng.

40. I ter assenpbly, as clained
wher e| n 41 -sai 4 filENssdonbly.as cleitapd int Clain %%nfd@dem o said

Secgﬂgﬁ‘*g@%\%ﬁéﬁ%qﬂsﬁnalﬁrﬁﬂl&ﬁer assenbly, as clained in

Cam
A MEMS flow module, comprising:

a first flow port; and
a tuning element movable along an axis that corresponds with a direction of a flow
entering said MEMS flow module through said first flow port, wherein a position of said
tuning element is dependent upon a pressure being exerted on said tuning element by said
flow entering said MEMS flow module through said first flow port, and wherein a flow
rate of said flow exiting said MEMS flow module is dependent upon a position of said
tuning element.
43. A MEMS flow moduale, as claimed in Claim 42, further

comprising:
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said filter assenbly is in an inplant. 25 42. A MEMS

fl ow nodul e, conprising: a first flow port; and a
woumisrng19es ement novabl e al ong an axi s that cor Pespsz®s/005733

with a direction of a flow entering said MEMS fl ow

noduladiritptats) Ghheedi didffirstplatd tomprisey said fivkietosi pora

posi tion sal tuni ng el enen depe on a

pressure g%l ngAgﬁ{%Mg@HWgﬂo‘Jé‘ ’?Js‘itl?}ﬂll Fh g @F@i’r%ﬂt“'hﬁ%nsai d

30 flsaw fR&tRite Agpadiet v Sk faedoMBetl hdidghdlatigin itadifdes away

first flow port, and wherein a flow rate of said flow
f&%@i‘f%“ﬁﬁ“&@? MEMS fl ow nodul e i s dependent upon a

position gf sahdEMENoWInEue B lainddi in AlaMEDE wieRW:

nodule, as clained in Gaim42, further conprisin

61 WeRiS GoEnOBanes spivavedepesd oop7ed relatlcm tp g31d Er%tﬂé e.

wherein sasd far SiEmb ahw CRRBAIESSS S@inthdl X SElafnh O, further
port. 44. A MEMS fl ow nodul e, as clained in aim

apperieing: said first plate is parallel with a surface

oF S8 etk S Rk sl BB, s i

Gitai m 43 wherein: said tuni ng el enment is always

di sposed |451 sp C%Mgl |on Qle,s’%sdclfa{ r st fé{”ﬁ zflf'ﬁ(ﬁher

MEMS fl ow nodule, "as c arrre
wefppsingi ng: at | east one spri ng novabl y

i nt erconngc n said t rnln nent..w t.h id.fi.rst.

10 Pl e St et ST i ol St e firt
piade. further conprising: a plurality of springs

nmovably ingterc ng sai d .tuni ng ele nt

firer ”pl Aber 85 MEWS ppRnmoniin oaBiet ab Chi 2 fisher
&%?MthB, further conprising: a first flow channel

de ined a space gm%meen sai d tunrng el.enment and

sai d afiirpisow chagnel delped byiarspage hebyigep syd Juying dement andysagf first
ﬂl&t@%ﬁé@élﬁ fa Tégst%%cgtldw-:e{\fﬁaiﬁﬂm skt oBsald e NN 10w %idaule through

first flow port flow passes through said first flow
seifeliraicflovhpers flaw @asses m@uglaraad foshbow shrnneldgtare ar}rl@ safgMEMS
Aot ow nodul e, as clained in Caim43, wherein:

during any novenent of said tuning elenent relative to
said first9. pl atMEMS dlogt merhide, as claimed in Claim 43, wherein:

during any movement of said tuning element relative to said first plate, a distance
between said tuning element and said first plate is proportional across an entire extent of
said tuning element.
50. A MEMS flow module, as claimed in Claim 42, further
comprising:
a first plate that comprises a first group of a plurality of said first flow ports,
wherein said tuning element is aligned with each said first flow port in said first group.
51, A MEMS flow module, as claimed in Claim 50, wherein:
all flow though any of said first flow ports in said first group is required to
proceed around a perimeter of said tuning element.
52. A MEMS flow module, as claimed in Claim 50, wherein:
said tuning element comprises a plurality of tuning element flow ports, wherein

said plurality of first flow ports in said first group and said plurality of tuning element
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between said tuning elenent and said first plate is

proportional across an entire extent of said tuning
welermmaises 25 50. A MEMS fl ow nodul e, as cl ai nTe8CTWS2005/005733

Claim42, further conprising: a first plate that
floGMPdrtsSHE aﬁaﬁgeﬂ %hc}gflﬂtlﬁ flofw er@ighiraalyi diyenodaids fiisd fibwrRit must

orfts in elene is.aligned
chgogp aBSten koot s any plpetdbiterafty Fusraplomed 5y i
51. A MEMS. | oywvmRifiew naviulel @ldmdedﬂl(ﬁhlaim fferein:
wherein: 30 all flowthough any of Saldfl t flow

por t §if fming elemert 4t digpaserp ™ Shapgryp diregiop o1 sﬂé Slowesgtering said
MY T vAmB&IIE TR Bh b reaitdwt d&tﬁf Mo sBIEBRY: exte said MAIS flow
flow nodule, as clained in i m50, wherein: said
magileng el ement conprises a plurality of tuning el enent

flow ports, ghffv@\)@s 5@ nfbdlle Uésaéldnng cﬁﬂn{ 8% whbQi:

ports in sai I rst group and sal ura ity of tuning
el enssid flogZniabng e06 MIEMS @@wmndumwsm@m Borc§ proggid tuning
e&g{egts are arranged such that a flow through any given
sard first flow port nust change direction to flow

t hrough affy ofA sMEM$I fieval inbgule,uns ngjaisled mantCliinow?2, further
BQLLS, 53. A MEMS flow nodule, as clainmed in Claim42,
“WhBYEM%: said tuning elenent is disposed to change a

dir eﬁieamfooﬁmﬁm'gd ridxomnre atnenitrd neoaedent 5f Mid/Bningelement away
m)dul F ough said first flow port before said flow
fiagy 1o Gt flow nodule. 54. A MEMS flow nodul e,

as cl ai mesb.i n NS 43w nvdd@leghstlaimad th Clainie nhekinng

sai d w rmdu e exerts a.normal force on said

t uni 6Y h@rl\éﬁgﬁ?’m%‘@ eq$a PRSIVEARYISS ow nodul e, as cl ai med

in Caimg2, furMBMS 860WPHo8hl8d as elamted &f ¢lhid t420gfugther
maxi_nmum anount of novenent of said tuning el enent away
CPRIBHPIEGI d first flow port. 56. A MEMS flow nodul e, as

cl ai gqgstupﬁtecg@ m 42, wherein: 15 said MEMS fl ow

modul e 1S a passive device. 57. A MEMS flow nodul e, as

cl ai medpastrone] saring awyalily intrspincetingpsaid iing element gpd said first
prl)eltéite and at | east one spring novably interconnecting
said tuning elenent and said first 20 plate. 58. A
MEMS f | ows$roduh eMEMS cflew neddile, @saflminzed, if (Flaimer42, further

comprising:

a first plate comprising a plurality of said first flow ports;

a plurality of said tuning elements, wherein at least one said first flow port is
associated with each said tuning element; and

at least one spring separately interconnecting each said tuning element with said
first plate.

59. A MEMS module, as claimed in Claim 42, further comprising:

a first plate comprising said first flow port;

at least one spring movably interconnecting said tuning element and said first
plate;

a second plate comprising a second flow port and that is spaced from said tuning

element, wherein said tuning element is located between said first and second plates, and
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conprising: a first plate conprising a plurality of

said first flow ports; a plurality of said tuning
wehesmsiwss wherein at | east one said first fl oRCP@ISLO05805733

25 associated with each said tuning elenment; and at
wieBds bt 1043€ a PPition @f S AbAttRdt\enter RICMBEMSCléwW hodale Hhis@dhd said

tuni ng el enen | sai d irst plate. . A ME
frs i ort s MM TR g et e o R oW RS PR o
firsh aRhddreussoiiibietdontcting shid Fifs bnd dcoMmdnates, whlreBsaid first

| east. one _spring npvably 1 nterconnecting said tuning
Plyp.srigeconth Blaisg i spidgplinspas coé}ega&bfr@agfﬂ gy gelosed space.

conprisi gg a S8£MY oAb, bs @iichell RAt1ain® 5% RaeReh: f rom

said tuni gézj el enment, wherein said tuning elenent is

| oc &tid gecprd plaErsomaTives £ least ougeyeywessye siop alignsd Witk gaid ggning
cldR2005/ 081968 PCT/ US2005/ 005733 wherein at |east a

portion of said flow that enters said MEMS flow nodul e

t hrough €hi d AMEMS flowanpdyds; corejyising: sai d MEMS f | ow

nodyl %g'h said second flow port; and an annul ar

sup%g??ttdlagvt ertonnecting said first and second pl ates,

wherenevablaitahifg elementpivhérein asprisitios f said gt dement ovithini daid
VLAY MR bt e oS A SR g B
bywhfisve enteriigpsail SEMS flow maddeleabropgh saidfiat flowe astt, wineein a flow

over pr,essure.sto ' d with, said tynin el engnt . .
o T ROEE T A bW TEB B RgePed ey Sppgn of sad
tuﬁ?g telenée(ﬂt avithixy 8&il eMEMS IﬂL@wﬁhﬁﬂﬂﬂ&t andl\mhéﬁinfn isﬁd poshd ieRAnent

of sai.d tuning.element .wthj ' VE owW. ND e
chaggey 8 Jupriion of ?ﬁp@ho‘ﬁ eﬁ?%%%ﬂdeﬁ@mﬂmzs%@?@s&%% a%fﬁrst flow
pottiRFdRgsaad BE® Bkits sbid MEMSGWweRband.ng sai d MEMS fl ow

nodul e through said first flow port, wherein a flow

rate of %hid 41 8EMR flowgmedrls, MEvRlaiedwihodigine ¢l further
coftfppigagent upon a position of said tuning el ement
within said MEMS fl ow nodul e, and wherein said tuning

el erndist Plate, shaisiesgiddfirgtiplase eqrantises saidefirgt favoRgent er i ng
sai d MENB; T I opixits e wi S g Bs Sdibfld fd Efbm 63, WherdPT ¢
bef ore Q/E?d ffwow exits saclﬁdgl\/sEl\/IS flow modul’e. 62. A
VEMBaifl| fsy maselid paralted withad svafice of @idiiumirgicleniant thas faces away
ESipg.. a first plate, wherein said first plate
ﬁ%@%‘??igslte@gtseai d first flowport. 20 63. A MEMS fl ow
nodul e, 64 clAMEMSiflowGhaduba, 62¢lainted ireClaim &Rivchefeiir: st
p! akgiﬁ{tlﬁ}irgé&{lgr%%g éssa\f\\ng%,zg )(/ilaspg’s%& finaézp%ce%frelgtalléndto tsé'llcrl] Y plate.
65

el e
A MEMS flow module, as claimed in Claim 62, further

comprising;

at least one spring movably interconnecting said turning element with said first

plate.
66. A MEMS flow module, as claimed in Claim 62, firrther
comprising:
a plurality of springs movably interconnecting said tuning element with said first
plate.
67. A MEMS flow module, as claimed in Claim 62, fierther
comprising;
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fromsaid first plate. 64. A MEMS fl ow nodul e, as

clainmed in Caim62, wherein: said tuning elenent is
wahwEys19s sposed in spaced relation to said fi PeT/US2005/005733

plate. 25 65. A MEMS flow nodule, as clainmed in Claim

62, hyRritiRiv chasiep ﬂéfgieﬂl By adpack fbla@\tee@ﬁ&d ﬁiﬂﬁig%@m’é@fvm id first
i nterconnecting sajd tur el epent, wi sai i.rst
Rt erepat lspRmerton ol g Jﬁweem%@g gV fromepiie égough
shidrirfiqlow Rt CAMPAskeithgngtPsai] fksefidv Yhadhel DRford\GStiFRYURNIEMS
[ nterconnect| ng said tuning elenment with said first

flovamedulg7. A MEMS fl ow nodul e, as clained in O aim 62,

further gompri shfigus SowWOnpdde/ 48198%hed in Claim 61, furt
PCT/ US20027 005735 L £ 0%t Flow channal Cdetiag by a e

coppusingiet ween sai d tuning el enment and said first

pl at t

et e oY A8 Ao RS s Aol R RuBRbof GRSt flow ports
Wheoain ot tuningelenpatis elignct wvmthghﬂ@alddirﬁuﬂom okt ipaid fizeh eeoip.
bef ore exjting 0 |~ VB
flow rmduFée‘, a‘%ml\g? rrlﬁgw%ogub Xuf?%%é%f%lrgltnﬁggf ol
corrprallsﬂldv\g thoagl iang tof phidtferst fiew podspim issidsfirat gronstis pgoing to
of a lity of said firs flowports wherein said
sPossr oL el oL B R PR S ach sai d firat {1 ow

port in sajp.d fAMEMgﬁlﬁwpnoduﬁQas o@alhiEMii (f:llammamdﬁiem as
clained in Caim68, wherein: w t hough an .
of s&Pf FHPEEIeER,GOBBRES AR 613 T ports, herein
shRPlia BE 6fmrstpﬂm«a B6 iarsaldniksPgrbey hrtedagd pmfah@amdtuﬁm@ Iel‘b@wnt
el enent . A MEMS fl ow nodul e, as cl ai ne

i P PG (aangesh 108 gl dievsh Eyngives éaé‘ij érsaflwapw yaust
éﬁﬁn%etﬂi‘ﬂe%nQb €16R Bhroh SHOMYy RO §4id§}?luiMi@1r of 'tdhlngse?érﬁenl@ Flow pbitd.y

irst flow ports in said first and sai d
plurality7bf t&MEYSdowraedule, ?&301?1@6@\/1 1 6 b pherein:

arr angady g %Qeﬁnmgs Rotdb V\él&ﬁi AU tﬁﬁ%oﬂé%@ﬁhss‘v@iﬂ% fidcBbn of

fl ow port ch ange lon to flow through any

seld fhay ehtgringrsaidiMEMS fllowuméeduly thtouglesaid ﬁisbﬂmo pets. 71. A
VEMS f I oW, du

said tuni ngoel Jéﬁde%lggl S m)&ﬁ‘?ﬁ wdﬁnngmaﬁﬂl%ws]%{ {elilﬂ

c or r elspogay mbtemeat diseidduniogelementgelativeft ond dingt elatmg distance

ee}_a\NE fq';g? %Yv\ynre,rgun salg E‘lrslfI g{;{te 19 %)pomogl acJon\géfpé?ﬁl{‘e ex%e%t of
SM’detﬁﬁhgl element.
73. A MEMS flow module, as claimed in Claim 61, wherein:
said flow entering said MEMS flow module exerts a normal force on said tuning
element.
74. A MEMS flow module, as claimed in Claim 61, further
comprising:
means for limiting a maximum amount of movement of said tuning element away
from said first flow port.
75. A MEMS flow module, as claimed in Claim 61, wherein:
said MEMS flow module is a passive device.
76. A MEMS flow module, as claimed in Claim 61, further

comprising;
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during any novenent of said tuning elenment relative to
said first plate, a distance between said tuning

wehesmstoeand said first plate i s proportional BCTAS2008/M05733

entire extent of said tuning element. 73. A MEMS fl ow
modulafirstasatglaad med in G aim61, wherein: 25 said flow
entering said MEMS fl ow nodul e exert.s a.norpal force.

on sdf &eaﬁh?ﬁenﬁrm&v%%@w.mf?zwm}scmvsal? PG BlgTert, anggsaid first
M@l ned in Caim6l, further conprising: neans for
limting a maxi mum anount of novenent of said tuni

el ement avddy A0 MEMp 8aydmodpls: a5 glaimssy tn @]\?imAﬂrV]’%ﬁBther

donpystpdul e, as clainmed in Caim61l, wherein: said
MEMS flow nodule is a passive device. 76. A MEMS fl ow
nmoduladirstadate cempristrgiaphopliy af sud fisUflavhperts; conpri si ng:

05 V9 AR5 0B bl EAEBONBRAD A 101 fohb ShiaPid fow port is

and at” ['east "one spring movabl'y 1 nterconnecting sai
gseoviateyl eitleenshsaiddingglethenif ped pl ate. 77. A MEMS fl ow

nmodul s clalmed 1n C.am fur . . i Sing .
a1 rateefosf Bl Spteely Rleeofitouhd Wl Shia i BRbeR! Pk s
filsoplatports; a plurality of said tuning el enents,
wherei n at | east sald first flo 0 [ .
hesoct at od®w + & MEUS 8. o4 sifthgt bYRBREL S sqmuising:
one sifirstidats eqagringlsyidifindt €loeorgect i ng each said tuning
element with sajd 10 first plate. 78. A I\/Ef\/B nmodul e,

as c|aaitl??éfd°1?%sr&anaifmve&1y ipigte R ih ﬁ?ﬁif@l}%? Cimgn frplsid firs
Mh@f e conprising said first flow port; at |east one
spring novably interconnecting said ni ng el nt and .
sai d ¥5eFQd PlyP geraprising asseend iRy Bﬁ’r&f‘@t @6%5 FP"é‘F‘ﬁ 5‘?@ said tuning
SR dvidraW s hinienidhdls 1bsatcANRGRLN 5510 Mrst 3hdl sdcbRY Hlkes, and
el enent, wherein said tuning elenent is | ocated

wharele ah legstiagportiansaf said dloelbafatast G YENS, Jow ipruls frogeh said
E6828 8w BorP Sifsis2A VMS Ao hddRw th{aag? end &e&lds@av@{)&@w@

fl ow nodul e through said firs ow port exits said

VENB anl aowniapshubest mkeresuntetisgsald Siest ondi sdcpediplpies.t whezaie saich first
%Fﬁgiﬁg{? se%&%{tg ahc[‘éagf @Q@f&n&)h&@ccﬁ%bﬁvew deBine B0 EncRRELHTce.
79

i sal
A MEMS flow module, as claimed in Claim 78, wherein:

said second plate comprises at least one overpressure stop aligned with said tuning

element.
80. A MEMS flow module, comprising;

a housing comprising an at least substantially enclosed space, a first flow port, and
a second flow port;

a first flow path through said housing, wherein said first and second flow ports are
fluidly connected by said first flow path; and

a tuning element disposed within said enclosed space and movably interconnected
with said housing, wherein a spacing between said tuning element and a portion of said
housing defines a first flow channel of said first flow path, wherein a volume of said first
flow channel is dependent upon a pressure being exerted on said tuning element by a flow

entering said housing through said first port, wherein a flow rate of said flow exiting said
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20 plate, said second plate, and said annul ar support
collectively define an encl osed space. 79. A MEMS

woOlowosodsl e, as clainmed in Caim78, wherein: PeRIUS2005/005733

second plate conprises at |east one overpressure stop

éﬂcldogelmi‘ Sbavé tHrouphi didt sﬂabﬂtgp?]le lise B&pRhdend Uponfa MobiBod bOWaid tuning
ul e, conprising: 25 a housing conprising an at
qo “@@Bg?QﬂPF%Wgy encl osed space, a first flow port,

and a segpnd ANOMMBIow médulld, thpdidiw pat h through
sai d housing, wherein sajd first and second flow ports

are %ﬁﬁ%QW%C%@ﬁHEE@éH“EV“§§Wd first flow path; and a
tuni nyeteNBHhendinfRSS C!;u%ﬂeh&@d”be%@hdj 80Kk SRAGE RBGYying

nmovabl y i nterconnect ed sai d housing, wherein
rglagipmid prid Best flewposaivilereinm spgeing basiaen &g tugimgorlemanh ang said

1$1§ir ]gate Hﬁe's Qgﬂrﬂq{ow&ﬁn@el fdvﬁe‘?él falff&W éé@%g@ 351?1 %El@[g'fg)w module

ow pat wherein a vo I rst
throagin edid ifisst deparetianforegddiy saldpmeag clewetyep ppoesdetinongh gpd first
| n . )
R L i
Sfaicbﬁirse platd ingasadild ancﬁﬁep‘ﬁ!ﬂeﬁf)@[ﬁin%ﬁﬁwr@ﬁéﬁlm b0B&?3Bning

Race t hrou seco endent
GREHRES SudPRFeplar LA AR noE SR e Rablerl e BRI
housi ng. 82. AAMnbfbod | forvrepnthtihg,a dloir osipnig fromaa ffirsts source,
| at e, cogﬁéisigg a first flow port; 5 a tuning el ement
%ﬂ@%ﬁ PefAded beyond said first plate and in
over Icwee@lg 4 alidtfrn sdi@ fhgi sduicé tigbudhl OWHNS tflowwnedad Bndito a

spacj hg between said tuning elenent and said first
sﬁf’%‘%desoﬂ’éf”l nes a first flow channel, wherein a flow

ent erfeffatidi A phdedMe o astNRA ke edurfnB Q180 Birsolihgl sfep! Sherein said
fl ow port Forced by said tuning elenent to proceed

lteavléwwst@aﬁoalpﬂﬁqs Providinygexpathiet Proasidonh dicesess i a flow rate out
ﬁ%{& Ry ﬂ %ﬁ‘)ﬁﬁ’lesf&a&i R e tiNe "E‘l[ffe%éﬂtﬁldﬁféﬁh{égmﬁ)'ss%ﬁfi‘d‘MEMs

10 said Tirst plate 1s variable and dependent upon
Bopmedelrandbei ng exerted on sald tunlng el enent by

sai d | ' .

£l ow éllce?i}qlg %@ﬁﬁ%%%ﬁé&%ﬂ&@:}@% eg t : %H I\QEM@L@%}? %ofdhfesthat is

ﬂmﬂbmonﬁWMMtw sardsfirsispurce ewherein rmdlféﬁemg sthiecapises wfaining a
) : .

S5 A T S Vg b A AEOHAD e o

s'a&g stlcand m}rca thates sfiatdeast a first size,smd e idhtteimpyng @i oceed along

ct| said .re ting. R
v 88 Ep et TP TS Aa Bt e o e
| ncr ease |8B a Almsthddaheclgittied inClaiaB2l wiedi:f | ow nodul e
f o ar;# tgr\i;rsr%g%g Fseselegﬁg If(grfrne’t g rg]}olug lcm[?sm%%g %% an an%err?o%%has aber ofa

human eye, a cranial reservoir, and a drug reservoir, and wherein said second source

comprises the environment.
84. A method, as claimed in Claim 82, wherein:
said first source is selected from the group consisting of a man-made reservoir and
a biological reservoir.
85, A method, as claimed in Claim 82, wherein:
said MEMS flow module comprises a tuning element for said regulating step.

86. A method, as claimed in Claim 85, wherein:
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20 filtering a continually open flow path through said

MEMS flow nodule that is fluidly connected with said
woiowstosswsir ce, wherein said filtering step conpCrTA82005/005733

retaining a constituent within said MEMS fl ow nodul e

t hat sgategusatima istbp VoiMprideks @MAnFRIBZU FostiionBf ssiaditchisEelement within

source, that Is of at least a first size, and that is
S&tdtl\ét%ﬂfg"tn@ dy¢.oceed al ong sal d fl ow path through

sai d MEMSg# | owa iRaHaCa AimbARKCIhSh §ﬁhﬁ‘th%f SoplprBRBLES of:

25 83. Arrethod as clained in Claim8 wherein: said
fi r stposiionieg said tening elemgnts wiekntha éalérflm‘b eplpiiag said MEME flow

RO A oﬁg@&%‘? For& orfhaid hrh'rﬂﬁgel@%@n a crani al

reservolir, drug reservol mhereln sai d
second so8Bce Acmﬂﬂmds sedaimbdineloin Shmerein 84. A

met h | [ [

sour ot B 56 oqfluRelhIB A sall il Monithy SRl o 534 tha
coanaspoaden diesstonmiwhichredid fiovbisdiregediato sa@sl‘éEM& fow @Bdulel

met hod, claimed in Cai.m 82 ein

flow rmdu?g coﬁﬂ?el Oélgoram?qﬂﬂg %@wgﬁgﬂ?p?smgaﬁle S“apsw

r egulfabiricagngs b dfter eBfhentAwietehoshid dsbrichtmignesh comyEised forming a
%5, .V\hé?r ein: .67 X\D 2005/ OiﬁgS PCT/ US2005/ 005733 sai d
HEGlivAL PRGS Uit B riofa RS %f‘%pom tion of said

t uni nEkspBsiLERAd ﬁl/térteh‘dnlibnt ed ﬁhsﬁ@kﬁa}f bty inp ikt Bousfhg, anfl wherein
nmet had, as clainmed in ai m 85, urtbﬁer conpri si ng
%ﬂ%‘fbﬂwugh SHdPAESREAN &5 %amdfhm%#g*aa tﬁ’éﬂ?mgrgch t hat

sai d fl owognt epimghcirhbl VMBI C1aith 89 ﬁ[fﬂﬂﬂ&cﬁnlﬁ‘?éﬁfgtt s&ﬂ;of
ort hogonal force on said tuning el ement A neth

as classembling pridiiltpmslgnent gpdp dits housinginfoeyy ﬁltart Fspglys gffierein

&mgén'ﬂﬁﬁig NRYichEpIRt thalndihiRg sl BB HenfthPRG BRdFWsifion relative
that corresponds a direction in which said flowis

idispiddiretchonsieg Whatetn sidvisPRFiBgSHED mmalsese@spopanﬁé@lﬁ Sidfer ggpembly
E‘fl:ﬁg%st ngl@ky‘? mepﬁﬁgpédﬁgﬁt%%m%er e%eﬁr&zlgfggte]f) abricating

step con‘pr9"lsesAfm€rthndwgS aimpd oy Gllainn §0.0thepsor es usi ng at

! .eaSt ir st fl)g sﬁghé ?%BP ¥1 ﬁetﬁa% sa?cpgnﬁérﬁ @18& %}Nﬁ%{ gald 1mp1ant is

filtef eldnen
andllathe adidlogial fuatevialt hr ough sai d passageway IS

di rected rou fi.lter.elenept. .90, A nethod, as

cl ai ned |$?9 %rﬂ"%@)dd%‘f’l? sy mc%ﬁﬁ? P@l §<%e step of.

15 asaRImidsémglingadteh torhprises disposiiyd sdddiliar tlensht tvirthimi sagd first
into a filter assenbly, wherein said assenbling step

RSB ses maintaining said filter element in a fixed

posi tion rgl at %Wﬁeth&@aéS@ﬁlﬂwﬁin{@IaerQMSAi'H@fhn wherei n said
di sposing step conprises di sposin filter

asserBidassanblisgsigp pARRRERAYIEE ST e en AdEEoRgn end of
alid Bfst fRkElgassenbl i ng step.

94. A method, as claimed in Claim 90, wherein:
said filter element comprises first and second primary surfaces that are separated
by a distance of no more than about 50 um, and wherein said pores extend between said
first and second primary surfaces.
95. A method, as claimed in Claim 90, further comprising the step of:
fabricating said first housing using at least part of a LIGA process.
96. A method, as claimed in Claim 90, further comprising the step of:
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91. A nethod, as clained in Caim90, wherein: 20 said
first housing is nore rigid than said inplant housing
woheos/swiesl i nplant is installed in a biol ogi caCT/US2005/005733

material. 92. A nethod, as clained in Caim90,
wherfetritatigab4d Fhsechdukingowhdreip saldnPbiiciag oﬁaﬁipﬁfsi: mgussreg' gtep
filter element. within said fir ous

CORARECEPAEng:t BRGHRRFnFHYeCRePrAl %Fglﬁﬁglr"%t?‘i] B8 fhcecoup comsisting

of3SRGI Bkikdth ﬁﬁﬁ@olgﬂﬁw 0&p %mmwmt 498 of @h}dcdcrﬂlﬂlﬁaﬁ%n q{eedase nt
on a first open end of said first housing

met hod, &% cl Aimghed, as dyiedinggaim,gh figther C%‘éi?rtﬁmlglthet gep of:

el eneinbinEBLA Hhsr élbl‘hgﬁt aaﬂfit RAERBard §BR6N BB GRS a filter
that are separated by a di stance of no nore tha

asgdyehly, @@rgmsaldmﬂswé iste samgrisss disposing end) fber Wé@ﬁnt within
f
saftifded nd ﬁcﬁlgﬁl% . Clré& Qﬁg QSS% lﬁﬁelpsfﬂﬁﬁé}%%ﬁ‘xpn&é dlg]s@oﬁﬁé Naghst

as Cl al ne alm corrprls ngt
pagfion offsaidrspevat hn@l@wxﬂhm paid firshibavsinggwhes¢in gaid dispesaet Sald filter

B9l o85Om0 B85 80 B 4 BB i
hadeing/ 081968 PCT/ US2005/ 005733 fabri cati ng said first
housi ng, d f.abri cat. n rst.ho
Coep comphl'se& BBl i HRRCN R HBENE Mrthol bR i of
li ghﬁalﬁtﬁinﬁigts@d sfact‘dnmhbmtggnatﬁlﬁed:mﬂloﬁlmlabg]e tofaid firsaiasing.
extrene htra o vi.ol et

any combi’nat i é% a‘h’ﬁg a%% heégorﬂl? Yﬂ%‘&e igp of

d ai rﬂ&ﬁt&mrfgtbﬁidﬁﬂfer ElompMtiirbh ﬂ@dtﬂaausﬁ &Ehtﬂé tcbsa@isseedidl hoﬁ@ng.
sai d fllter el eme

a fir housj and a sec
housi ng ilAt-0 & m§t F?‘L ps clajae H’oq:lﬁlm %%ﬁ‘r&}eﬁ cuprpIng tﬂe step of:

ass affithiaMghoShRIT 1P BRMbS @5a HkRRMRGiOH rebivel td dald REond housing,
element within said second housin wherein said

assenbl i A§l.st &gnethed perlaigsiin ¢laiss? "dsEEng at | east a
por td, QN 1Rk eRiHet SRGRRG MOURNREME E)Bhlrdryss'%'rﬂcés'tﬁa?tare separated

housi ng, wherein said disposing said filter elenen
bt distavemnefiiognere dhanpbetrRy 1smiand fhexeiy Sasfkgcémwrndrbewea said

nplant 10 housing. 98. A nethod,
ﬁ%ﬁé‘ﬁ@]asgﬂ?o‘@n@(ygnl nr%%ﬁ?ﬁsw further conprising the step

of :  mai i0ai niAngetbed, ds seiowih Gloirs Phavtiereim i xed
pOSI stagiocﬁs ogln? 21{ l\égséta%oist@l %f EAI tco%@g 'steB Wexebhted aftei% said

nprising t
dxspcsmg@{nd fmm ¢leracm m@mldctecfdnﬁhmrsuglsmpent in a fixed

pOS|t|on | ative,. tp s | 15 100. A

met hod, cl él%tBOC?ﬁS %ng}e Qﬂunf E?’tvﬁié? conprl sing the

ste psaQif ﬁrst eﬁi&lséﬁoaﬂ ﬁblﬂ;@lgs ate@adhi thére gl tharesaid intplant hovsing when
t|ve I? d second housing. 101. A

aﬁcg nﬂgl on rel
PRt s sty e&.l%lalo WA BHRD7, wher ei n:
104. A method, as claimed in Claim 89, further comprising the step of:

assembling said filter element, a first housing, a second housing, and a third
housing into a filter assembly, wherein said assembling step comprises disposing a first
end of said second housing within said first housing, disposing a first end of said third
housing within said first housing, and locating said filter element between said first end of
said second housing and said first end of said third housing, and wherein said disposing

said filter element step comprises disposing said filter assembly in said passageway of

said implant housing.
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said filter elenment conprises first and second primary

surfaces that are separated by a distance of no nore
woheos/abpesit 50 m and wherein said pores extend#ChaiS®enos733

said 20 first and second primary surfaces. 102. A

met hod, asosl ahkmeahddnasBlsiined 917CIaM1HT4$ﬁﬁ?theS@inﬂ)nsmg the step of:

dISpOSI n . at | eas ortio i d seco d hous .
st ep A0t P R ﬂmds%&éan%gmsaa Xporhopifigy relative to
aldem®iHouhg.hi n sai d second hou5| ng step. 103. A

met hod, as clained in C.a wherein: 25 sajd first
and second? @roué\ﬁnﬁ%oda?%cl@g@m{%‘a@l Fi3g frather,compgiging the step of:

i mpl ainthathel A HRERlenRAd id o ﬁ%h‘i‘)ﬁ!ﬂtlbﬁ're‘lﬁﬁr& 3 ERH off Baid second
bi ol ogi cal material. 104. A nethod, as clained in

aod dhipd lgOIsingsr t her conprising the step of assenbl i ng

sai d f111g67el Riffhod, & dkieh iR 19, £

housi ng, a% a a 0(51 %od@?nb@nto a t.er SmﬁblTeStepo

wher enqinigiging aslsﬁnctqulmr@ens frep f@@dmpmts@sre&ﬁtlsp@@ pzw@ oA said first,
ai d second housing within said first

{1%&1 an%thgﬁlgo%sﬁgﬁg a first end of said third housing

Wit hin sail@8.fi Ashethnmas dgmeénﬂ:llamcméli figthsa¢ainrrising ée step of:

el ement. .bet wee t en second, hous

and SAPHORPY SEARGT Slemiehf b SRR sl gt SR AR o

satudingissip dispogng asﬁnsdenfdldftaéd sefeblemammg t;tepm conpri ses

disposing id, fil S, passageway of

said inpld héd&?tf\%if agge v@% g‘%@’ rem:

PCT/ \daid0fter @RMméBBcombises fhstamti Rebnd @ﬁnﬁfyaswﬁﬁébsi that @feaéeﬁarated
104, further conprisin

t he st of . nt ai ni nqg.eac
(51 G T oHBR P rRGe T St PTG e soid
ﬁ@{@{dlsg@na@,rmﬁgagﬁme@st housi ng. 106. A nethod, as
claimed in Caim105, further conprisi ng the step of -

5 nai nt ai filbg §aﬂlﬁh‘?‘i py gpimefl @nglatm {0 ¥heveded posi ti on

rel athyentp ey, ahd smitd h§@§r%§ Chre @R¢h hﬁ'ré Qllgnpthﬁh RER- implant
107. A nethod, as$ claimed in O aim 104, further

kygipg Wdiem gaid rreplsltteqanmlled inrp bietogical mefesali d il ter

el ement i fi id

first, sgégndAXl)ﬁ 3&9%& ngﬁﬂ%uspﬂmn\{ec&n%n gﬁlﬁg{ﬁgfﬁﬂbd,

as clfabriceting m ﬁ@bxactlnnqmwmprummqpos;m firss iphefoseheitivt mpferial to
iyt koni d f [ t

lg%ht Sepegfcége{gglﬁ dﬁl}% %I’gl!lp CO%JI%I%F 0%1 g ,u te?ﬁen%@ uﬂrciifv Oﬁ& ra?sn ddeep

uirsyolst nags, arﬁnyrc&tnbmadomthe&afd second hOUSI ng step.

109. é od, % cl.aimed in C aim 104Fj l\éxgnalir‘e%i n; .tsai dt ol

£i 1t dPUISRERR AT 3’%??%%‘%“%5}%?"8??&’%%%88 PYq PRy ve matenia

ﬁ;uﬁghac;ﬁ&cﬁeh g’tonarﬂae gepproahsding 1df byays, eitehenaeadbdlenmays, deep

re than about erein said pores extend
'ﬁg Wélehrag%uoaanyfﬂiorfg’t nﬁ%lthﬁ‘?v\gnd primry surfaces.

assembling said filter element and said first housing into a filter assembly; and

disposing said filter assembly in a passageway of an implant housing, wherein a
flow through said passageway passes through said filter element.
112. A method, as claimed in Claim 111, wherein:
said first housing is more rigid than said implant housing when said implant is
installed in a biological material.

113. A method, as claimed in Claim 111, wherein:
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110. A nethod, as clainmed in Caim 104, wherein: said
first, second, and third housings are each nore rigid
woOheos/saiesl | npl ant  housi ng when sai d i npl ant PET/US2005/005733
installed in a biological material. 20 111. A nethod
for nald Bged@Rling"itbRBbmpERMAiIpSIing sdi gilet @Rsnedf within said first
fabricating a filter el enent conprising exposing a
hqusigg. phot osensitive material to light selected from
the group 13@nsiashbifgl, af cl¥inle@YSClafit i { EWMBetéhd: r aVi ol et
rays, deep uItraV|oIet rays, or a conbi nati gn
t her é@fd aspealing Siep AeRrises m@tmtﬁ)@@%lﬂ rﬁ%‘%@ﬂﬁ@m &n @djirst open end of
mglﬂ_second phot osensitive material 25 to |ight
ct §0n1the roup consisting of x-rays, extrene
uItraV|oIéﬂ5fa%@nﬂg@bpsd@h@ﬂ@WCbﬂ@ﬂlha@@wnbr any

conbi Apt f' Ps? huik QJmprﬁéssg'H?ét a}ﬂl?s g asr folnkte Fa% SN Element is
and said first Housi'ng into asse y, and

dismpod iwﬁtgmsmcuﬁrfst paseagewgs and wheiem widofist hepsingyis dispeasd about
wﬁp1ﬁ tiousing, wherein a flow through said

passagemay passes through said filter elenent. 30 112.
A et hod, 14s. cMammhdimmd&h&dnmmmﬁn1Mh&mﬁwn1 said first

housi n id t ant ho

oot o PGt sk B R oo Brigghe PR A Seperated
Byl 3. dlﬁamsetdfoﬁb mé thhmatod 50 unClaad whkieln aWﬂﬁ‘ﬁEﬂy mf pord3 extend
WO 2005/ 081968 PCT/ US2005/ 005733 said assenbling step
bwp e lfaﬁaélﬁ SEAYSERFHS filter el ement within said

first hougi7ngA dhidded,As BRineadn CREn ¢l BiwrRgid:n C ai m
111, wherein: said assenbllng st ep conprises mounting

sai d Pid flgr awpwhlyfbrtisn comprisess seoprhogfiBe of 5 said
first housjiRg. Aldemod 2RIAREE inATaitd BI7RUedeth SeldPdsSeniblihg step

wherein: said first housing conprises a first

ﬁﬁ@@é@@ﬂh&eSMMereln said filter element is disposed

Wt hi @;5al dodiddnSr s FRAASARN rdfide WGIaEEraRbEhild; I St

housm1 ? gdﬁsébseﬁ gout salr%{t]l it [ter elenentuéi

116. d\smmgaﬁleaag pﬂrtannrmfdsandrse@néuhnuﬂuglwﬁhmwélfﬁst hogsigg such
C d primry

ot P 08! L 1Ry T A AR RRC Pt mo mor e

t han Gkiogit p&ition ofanid semnd Baousing rqzihtmead) satuyﬁrsf hqemgs

extend bet d flr ces. 117. A

met hod, ellgeap}r%lgtlh I’filme% H_(f?a?rﬁ%@ vx?%%rel@ 5 said

filt es"aldaﬁsuag’a Ipwsifiom thxard filturrratemmsst@ semntéd I‘Inefam sufyl disposing

ﬁégaéﬁ%f’? é@g&gﬁe second%ousmg s!tepp A aim 117, wherein said

120. A method, as claimed in Claim 118, wherein:

-

said first and second housings are each more rigid than said implant housing when
said implant is installed in a biological material.
121. A method, as claimed in Claim 118, wherein:
said filter element comprises first and second primary surfaces that are separated
by a distance of no more than about 50 pm, and wherein a plurality of pores extend
between said first and second surfaces.

122. A method, as claimed in Claim 117, further comprising the step of:
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further conprises: fixing a position of said filter

el ement relative to said second housing; disposing at
woeeastosgweporti on of said second housi ng w t hi nPE€®iIUS2005/005733

first housing such 20 that said first housing is

di spofmBHcalg Waids dcdnd iHohehg szﬁlﬂﬁﬁh eRpékidel %I Metd 3photosensitive
position of said second housing ative to said first

Wat%l?h@ ligh{ gejected fiei Bl grouR SRISIAB @ KA SXtgRme) yiraviolet rays,

Méb%ﬁ@&d%ol@c%ﬁ 4l aﬁ%eﬁnﬁnﬁ%'tﬁér&)? of said filter elenment
step is executed before said disposing at |east a

portion ofl23ai & Hebehdsitbimihig Geiap! 1 725heeon sapl sseantdiag step
ﬁﬁthgllgjnll!?;gegtﬁe@ |oqn 118, wherein: said first and
ou

secon sings ‘are each nore rigid than said inplant
housi digpasingsaid ditercelénmqult withinissidisecond housthgi mda

b| ol o(%ﬁé:[g ng\gﬂ& %coﬁléi hou%i%é YAF%{[EHH% wﬁlﬁ ChidielE godsﬂlg

ereln: enent conprises
f ir st and 1®dcordmpthpdyeas elagued mdesint hidt wheeirsepbassdngdding step

go!b% a_ di Sttﬁ ée of no nore than about 50 gm and
‘foﬂipélsf)sl \§ T‘Rsty of pores extend between said

first disgudingeaio fittersdlsrhent edthinkaid fird howsidypd, as cl ai nmed
[ im2117, further, co

2005/ SIS "HieTIILBO0EF GB5H T aisPrEX. g BedgHa s3d

higuBbuREhge@MPr i si ng exposing a third photosensitive
mat er i al tol&l ’tm%\eletedfromt roup con
irh

{
of x- FisRASINEAY stgtof 59 Sitex asseqgily 3 lgesd partipiy 'S{}ﬂﬂ Bk firs

héng, FherdinYaid HBY dethdr@ i disﬁb@geﬁQfetweég shid AecBRRd zhﬁdhlrdaﬁ)usmgs
clained in Claim1l7, wherein sal d assenbling, step

further coidfri demcthd aswlsiaedsin: Claims b Mhgroinsa #Smléang step

Bl BREmpMstNthdst§Pbd second housing; and di sposi ng said
second housing at least partially within said first

housi prgitioning said fifiet plerients agleadl geepid secondhgpsing before executing

whe rdfsbg%u?gaag cglﬁi ggﬁg#ﬂﬁ g)a()@&fen{ Hid ﬁl% h&lR: ril %ﬁasaoste!i‘ Gbout said

steps ter e I n sal
filterstlenhenti afitargaid disppom arﬂgccaidélec%ngistMUm ng of said

{11 ter asspubl v Alul #3sLafRHL Bl 1 RG24 ot

housi ng; di's said filter
assendlid/ s@:bndl exb thn;dalll(tuslagd yrevdatlhinrs agnﬂ tham $4id implant housing

BaS el SRR i Holok RIS nos. 15 125, A
met hod, as12g| aiAmethbd) aleairﬁedlﬁéalalmhm evHereimi d
gtz L T TR —
$¢ 6 ANthrid® UBhd BloRah&T ok S Mh] 2@ wherein said pores extend between said
first and second surfaces.
128.  An implant, comprising:
an implant housing comprising a passageway; and
a flow assembly disposed in said passageway, wherein said flow assembly
comprises a microfabricated device and a first housing, wherein said first housing
comprises a first passageway, wherein a flow through said passageway is directed
through said microfabricated device.
129. Animplant, as claimed in Claim 128, wherein:

said microfabricated device is disposed within said first housing.
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sai d di sposing a second housing step, wherein said
first housing is disposed about said filter el enent

waho@rssms d di sposi ng a second housi ng step. 20Ct282004005733

met hod, as clained in Caim124, wherein: said second
and third IBOUSiAﬁQﬁapEﬁl@as&aﬁhlemf@aﬂiﬂ piglwhéem: sai d

i npl ant. housi.n said i an{ is ins ed.in

bi ol &@}deaucrq%ﬁrg?tﬁ f‘e“CfZSzmos&ﬂ%%ﬁfst %pen e‘vi\?#etﬂi fsg hotsing.
A ai m 124,13pwhengiimplaf@hsidimed B CIRIE M) WheQHPY | Ses

first and second primry surfaces that are separa

ed
25 bysald fipw pessellyofurthe q?mpélsqsrﬁaﬁ?ca%musws that laﬁaleast partially

IBIsEd DihAl s‘alcpﬁ’trs%u@?ﬁ% eﬂﬁ’ergﬁ tavﬁﬁﬁ‘loﬁ ¥ Qa1dfﬂ115§)tfab%@£jced device is
second surfaces. | ant ri sing

fixgdl mlativebugdid gece@mb@qsmgngn beﬂg@ég it h@mgas fhsmeed about
S35 BIHRd rfa ggg‘gga in said passageway, wherein said

fl ow assenbly O conprises a nicrofabricated device
and a fird82. hom&@umglantf\hffefrlgmnd afvldinf 1 31s whereinsi ng

conp réaﬁﬁﬁm?ofiﬂrfcét&d 1 BR3P Ned \%’@ﬁ %L&‘ se%mgd RWsfgr ough

sai d passageway
m cr of abrildat edxndmplan‘eas ddded tvClampl Hotwherast: cl ai med in

Claim . ei sa i d crof apri ed devi,c

di sposé“eds ’“m%\%.g%caé‘% device, djer a%‘ﬁs‘.“g %’é RE 5959 o?i‘bé%""“d
ROUEEISERN&EA @ﬁ&ﬁ&%ope]ﬁsad lsAd’ispomdlvathﬁn saddsfist lsousiag. i n

Claim 128, erei.n:. said.mc device is

mount ed ol 3% 1 ARSRPBEER WHECBR LI 17 PG us: ng

131. Apositiznlodsdid seasndHodbin®d fixBd faiaivetolsd firdfiR¥using):

said flow asserrbly urt her, copprises._a second housing
that is atl ?eaéﬂ“’ﬁﬁ{af‘ ? megmoqlélﬁ‘bgégdw /i n said

firstsatioaswngse kR Q;oﬁ@ﬁéeﬁ'aoﬁbc@ﬁd $8hsihg and a thlrd housing,
m crofabricated device is fixed relative to said

whergisakh srepRely andy Hrd\ ioupiags ate Afigposady @t enddorend gelption with said
Qﬁémwﬁ%k}fce be gddléﬂogé'doﬁi@xkaﬁét%ééne&cﬁﬁlvé&@dct 338 cabW of said

np ant, as clai ne Caml , wherein: said
sricendoangihird hewsingaeand véheredn aiid progeciang thisd howusingy aseeash @t least

%Hﬁy&sposélcpw&ﬁﬁ salé?' t'HBLﬁﬁQ salclgﬁla@ ka4 ﬁ?sq hb 11@ @id\aﬁ})ﬁ& gbout

sai d mcrofabricated device interfaces
$aii¢ wicrofperratsd diltof elgnénd second housi ng, wherein said

‘;'323tAgpleri3ﬁnden§m§ aﬁf’%ﬁg @mﬁ‘is‘jgj}é{e te'r“gff]' 9

posi td msnmfn ahch Gfeiamlmdcdndmd tigrd Ipubinged fixed atlative to caid first

Eﬂz)auid first housing. 15 135. An inplant, as clained in
128, wherein: said flow assenbly further

conpri ses 137se@arithphat)ad ¢lgimad th Glainhi 28] wherei: ng,

said first housing is more rigid than said implant housing at least when said
implant is installed in a biological material.
138.  An implant, as claimed in Claim 128, wherein:
said implant is adapted to relieve intraocular pressure within an eye.
139.  An implant, as claimed in Claim 128, wherein:
said microfabricated device comprises first and second films that are disposed in
spaced relation.
140. An implant, as claimed in claim 128, wherein:

said microfabricated device is a filter.
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wherei n said second and third housings are disposed in
end-to-end relation with said mcrofabricated device

woeinsgsdics posed t herebetween and in contact w pPOTEEE195/005733

of said second and third housings, and wherein said
second amdgll.t hAs ingiaissis oBdmeat ie mﬁmﬁz&; wheeaist 20

P Bt SRR L CAR . Lot Poust o suen ¢

m cr of abnizat gglinhplddtels cRIAEEIACIaih30S, Wheréifip! ant, as
clained .in C.aim135, wherein: a 03|t|on of each of

saj aalééleeméﬁbg%dt%wacmpmg@sgrerrp&%% el ative to

sai d firs43 heyEhfleht, 8BR1aiRdd inlaili R aRkereidS Cl ai med in
Claim 128, wherein: said first hou5|ng is nore rigid
thaﬁalé@mamfahmwdeﬁ@ag@m@lsa% | east when said inplant
I's installggd ieéﬁla@or%ﬂér@iﬂ's&alﬂomg I%Acﬁij com:laﬁges As baffle; and

inplant, as claimed in Caiml erein: sa
i npl ant  pdirgdégie. echeredn said ifiesy @lat coraprises adirgrflosspare wherein
3
soff 5 9480 S3f e o A% WO P rondafrdh TRE AR ot e
mmbbrrbbése toispid tfirst rp&.htcs@(pbmgefai thagnithdeadf sagpeciog shaskirsi affle
0112 gal rst pl <t: more ons tr% éé\pb gtlélrnl (21 1?52&%& %{r/%%lgg :g%rbgs s%{daM@MS
ﬂdwhméua 73 MD 2005/081968 PCT/ US2005/ 005733 141. An
inmplant, as clained in Caim128, wherein: said
m crofabricated device is a LIGA filter elenment. 142.
An inmplant, as clained in Caim128, wherein: said
m cr of abri cat ed device conprises a pressure regul ator.
5 143. An inplant, as claimed in C aim 128, wherein:
said mcrofabricated device conprises: a flow
regul ator, wherein said flow regul ator conprises a
first baffle; and a first plate, wherein said first
pl ate conprises a first flow port, wherein said first
baffle is aligned with said first flow port, and
wherein said first baffle is 10 novable relative to
said first plate to change a nmagnitude of a spacing of
said first baffle fromsaid first plate in response to
a change in differential pressure across said MEMS
fl ow nodule. 15 74
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