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flow rﬁ%?sr ox| n?:i,\g{eg?r Q]éroﬁi? éﬁ’%ﬁﬂ[ﬁ%l’&‘%&)&l 1%%@%@ Eﬁ‘i;:gfét?%tﬁlgg Efg dde'EErﬂﬁmed 5

by mehB&ifeaibddi MRl hBdeéd dhcBhtdionLantbhe Gxictivakd des‘idwul capm of
through an 18G need| e and then extruded t % Eléqﬁ’g 1
the luags is caleulathidasimpinitial aetdmhel WHEO 281 FRgtitigs. é)rF e ctiona

rtio
R g
quantithend &s ihaledGitd gehtqmmtwan@ thel diffednécathasween tha exlrdednitrogen
and rotated for three d 37 0C. After the 10
quantjty; ape ghei Bkalpbpittegen %u%%lﬁ%% mglﬁﬁ‘%% BEGYrear %Oéenél&}ﬁ‘ﬁﬂt?f on
d1ffer«(3x91egoeﬂee\i‘ﬁﬁe addedichong @%Bla@ifontdﬂﬁné Werafdifbi I BRfaimsly the

on was centrifuged at 9000 rpm for 20 m nutes.
differdine =tpenmphantinladerigogenpaatitysnd thdinhtled ﬂutmgen quantity is

catufetaeeih Feleckiy trteln TCro T &S e Bt ihdn e Bt e

step chat Lﬁftﬂ&l%fr@%ﬂﬁa{/élgs 8flstagt. s. The mi xtures Were t hen
centrifuged at 9000 rpmfor 20 minutes and the

r eomlordm@tqdéb prssentieyeation thsimis Provised, éﬁﬁ%ﬁmrf%qletermmmg 15
res

R o R T8 B e Bt
mhalﬁicrgﬂo)fﬁ@ﬁ @l cfle hysdssonemechdhesotey adractio olﬁoﬂﬁoﬂﬁl congioeents of the

A slurry of 100rTgof AFHA | 150 in 1. f. 10
mhalatmm@ 2 seeenchieRsigntod tharney SpaF é@nmnegqt»%ﬁ‘ﬁ?la%méam the

¥ Miient, and
L
subse‘illabmttto ithiet et stemge)ulad frpaioni of s coEaminents it the itladation is measured 20

ortions was extru into 40 % tha o
and the sacopéFagiénenihrsr faaleaas l?lﬁ%safrg&n%ﬁ %‘B‘BH : | caphdfy of
the 1&%& g‘% &{] ﬂént:is gﬁ&ﬁa’@& b§s7edQ>§ ﬂlﬁftﬁ&[d%@sﬂae &cﬂﬁd fraction.

I cal solution (0.9 %9 were added to_each
Prefemdbly,raeprngalmmahimdmceandvﬂh%ths @tepwhm@ tpamacdiead ventilaigedhe

at 9 m for. 20 m nuytes. emat
Pro B ISHE HEUHE G oF SUPTLT RAT -Gt Pt pf ty pput end
the s@eﬁ g;ﬁéﬂg%f clbul B thRFRBRnBUEEi @hial %@ﬂ)d&ﬁy OThe hediodl depide is 25

were added to each of the resulting pellets. The

prefdra/hiy mtf;%graftieéwﬂmeedlhelnfeaehtqn fuged again at 9000 rpm

for 20 minutes and the two pellets were conbi ned.

EXPERI MENT SERIES 75/3, 4 80 ng of DL-glyceral dehyde
BRIMEDESARIPVION®F THE FIGURED water. A slurry of 100 ng

of AFHA I 150 in 2 nmL of 100% et hanol was added in the

pr epar ed DL-gl yceral dehyde sol uti on The resul ting
tn oty e ferd oA A e il il R4 B RE S pd FEhpplication, 30
the fRldWing Fegurésad pﬂ]‘wdddeinﬂ\ma lrefﬁrénced ﬁewaﬁels #phodtdeyoted that the

extruded into 40 nL of 100 % et hanol . The m xtures were

then placed into an incubator and rotated for 3 days

at 37 0C. Afterwards, 5 nL gof physiol ogi cal NaCl

solution (0.9 %9 were added to each of the two

reaction m xtures and the m xtures were centrifuged at

9000 rpm for 20 m nut es. The super nat ants wer e renoved

~ O~ O NA




a) 80 ng gl yceral dehyde were dissolved in 400 nL PBS
(Experinent 38/1). b) 100 ng of DL-glyceral dehyde were
wdizewoksssd i n 500 nL of PBS (Experinment 38/ 2). PCY/Iid06/001021

ng of DL-glyceral dehyde were dissolved in 600 nL of
PBS. (Experinment 38/ 3). d) 160 ng of DL-glyceral dehyde
Fiophere di ssol ved in %§F ghyof PBS. (Experinment 38/4). e)
SU5G he Vot SO AHIRS AR NP de W Ehitesssrpeet the iongotomLike
compPineRBIrd ERed H¥EIe 3R &ke nfheddd NU of
DL- gl ycer al dehyde were di ssolved in 1200 nL of PBS
(Experinent 38/6). g) 300 ng of DL-glyceral dehyde were

i ' 0._nlL of PBS,(Experinent 39/1). 350
P, e Pl GemiiBa a7 SEbeT drbdabls qhtbgpresent
invel®BR; (Experi nent 39/2).i) 400 ng of DL-gl yceral dehyde 5
were dissolved in 2000 m _ of PBS (Experinent 39/3).
j) 500 ng of DL-glyceral dehyde were dissolved in 2500
nmL of PBS (Experinment 39/4). Each of the

FIG. Blis glgyapbr adedutingteo aubadinents ofthe prasnttiesmtion flarsabihya step

. mxed with. I.nl.of .a chitosan sol utjon containing
stim L Vi % 5o i BETRrRanSuBIthatien  the pepigfion: 1
HClI and neutralized (to pH 7.0), using 0.1 N HCl. Each 10

reaction mxture was vortexed for 1 mnute and 10 nL
FIG o} illngigatsethresrponitoeing reatiiegs, aasomtngitoch difedimarttof die present
: j Xt £ constant Lrrd. The reaction ,
e o R T e R B Bt s e e n

preddtermiet fhaetsd edncdmtatioAlléel rdaihgs 0fBkyaleh @Ad e4rbbh Bioxide;
i ncubation period, the reaction m xtures were

centrifuged at 7000 rpmfor 15 mnutes, the

: result.i.n el |
B B PR T QPR hRTesiEs G O and 15
N> queatitiesig [vd]tak aSumitionfof Ble pasibet’'s {rbaths;exper i ments 38/ 1- 6
above) or with 10 nL of DI water (for experinents
39/ 1-4 above). Each washing step included a
FIG. 6 @Migirhfey Q%Ehéi’lﬁhtﬁfdie{%?ﬁnmllﬁing% RnfBfort £chEDYE e‘htbeofdiments
excess of solvent. 1 n the findl reaction products o
of thesrpeant invartior3@the BRCrilsvizhase separation bet ween wat er
and the cross-|linked chitosan gel could be observed.
In the final reaction products of 39/1-4, phase

FIG. 6 éipatrafes @RchoRiatic iRt Mih MY pARM: R a6bRRIth 8R8MH %%htaﬂ@&sly,
bserved after centrifugation. The col or of the

accordigg o prpRodimsatsal sheopressupiviention of tBEFRCaleaivd 39/ 1- 4 was

observed to vary fromoff-white to yellow sh, with

concom tant decreasing water uptake of the resulting
DET AMd3 DESORIETION (0B BHEFHR EFERRED@NBODINIEN DS S- | i nker

(DL- gl yceral dehyde) concentrati ons. EXPERI MENT SERI ES

40/ 1-3 In this experinents the conditions were an 25
he ; kd ] cribed above
e R o e R BB for o A RO 0Bl b
measyping the ERS] afeinyatientc Bpadfitaliys thosgstaa ahd hlethwsl enghle3@Phi@cian to

i ssolved i.n 1500 nL of PBS

of - cer al dehyde were
dete”?’éﬁ@ier%réﬁf‘:%?%% O‘ﬁéélewgtooﬂivfbkhegqa%@roaww@ Binpany
stressHil aE@byREs.i N 2000 mM _ of PBS (Experinent 40/2). j) 500
ng of DL-glyceral dehyde were dissolved in 2500 m _ of
PBS (Experinment 40/3). The rest of the reaction 30
jtiLons were rf ormed exact as i.n EXPERI MENT
The pERRB1E B0 Fn 5, B ST e Aot SomifReis Firatioe olumeeby
measurigtthé FRQ dTelgages, MRbRIMSRANE BesERABMLEHY rﬁ%}ﬂuéﬂ@d& I ng
behavi or of the products (the results are illustrated
undergtpogrpth refprengeorthe NRNIMSERIES: doto8wadying d&Bripjomf
DL- gl ycer al dehyde were dissolved in 500 nL of D water
(Experinment 44/3). b) 56 ng of D(-)-ribose were
di ssolved in 500 nL of D water (Experinent 44/4).
Each of the solutions of a-and b above was separately
m xed with a chitosan sol utiion prepared by dissol ving
approximately 100 ng chitosan in 5 nL of 0.1 N HCl and
neutralizing the solution using 0.1 N NaCl. Each of

ey N1 - A

20
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from Therno El ectron Corporation GroH, Germany. In all
measurenents, a nodel PP 20 Ti PR rotor was used with
wa 2000te636PC20/ S QF nmeasurenent pl ate cover. TRET/IL2006/001021

nmeasurenents were perfornmed at a Tenperature of 23 0C.

Al'l rheol ogical tests where performed using

oscillatory, neasurenents nethod. 40Q m of the teste
Beforggtcplairang weblipreais @ thfelt%)élﬁntlwée’f&‘ﬁéwé? &8 u]aﬂg%{ffegg Bt fhe
inverlidf i i itShPMRALGR0 b UESEs YPGsBRRIYEh Afaufdbient of the
mvenitlﬁg 152126?”%{1%%9&? 1t§ weqdencoy r angeS bet \i/eben 10. 01 anﬁ 1110n
compldzentd ket fordsin the fidlovdahg descaptiorher itlostpitekinthe dasings. The |
. are.given i ABLE, 2 .bel ow. l.ect ed..r heol o . .
inveriaa it sORRE! PRSL FEROURERSI 6 PHPGBF HIePHeATIighout in various
waysd&{sBl # id 18 telul8erstod thefBlebidseology BAd REmifd@ gy i@iloyed hereinis 5

mul tiple nmeasured val ues "of |h* are presented in the
for theipgtpost afidescoptinmandfshowlBinet be raghwled jag Emitingdi cat ed

val ue represents the result of neasurenent of the

final reaction product sanple as directly taken from

Refeleh&d is Aalde peFlggte (,arvlask digastillMsti-Ainen pro@dutehd measuring FRC.
commerci al product syringe for the Restylane(r),

In stepeliOfl ameyddpn step chynegfod it goncerdratipe 6 thedplnded oyyasn e, ) is
| h* | values indicated (within th? iarre row) for the
genergipde Whichpnay s an ingreaseis adleprassrintedhthy resul t s

obtained.fromthe sapge s whi ch s_f .
The 57osBUA8E 08 OtEoBIit WET- AL, PO HG Her Gn e e R B ymizing
diffeleBeShQUt ST d:ySbiE HitBGhir dF otledr ahdesV TR Mrepdd@Btibsios controlling
after the nunerical value) or by further incubatin

the Q,1é sepnlisdo fherpatientpbrthe fisst optieme Gpe¥d ip thanvalbbapgede Fhis would
precise tinme perjod of incubation is specified in the .
be the gaserithrasieatiipsrs Bk Hy ipfegiah amq?w anig £ oy il geviee
i 7 15
i F AN TR, e ol B8 Bl QA0S wcs o
integratebfeatyre withjnrtbpeertilasr, othich 4lfosrsghe pleysimpasiotiregremghe step

FHA based .pol cchayride cross-1jnked with.various
sccofng 9 g B BBRY et i PG By AP ages 3 Fhag R
accodMIPREApdlerdtdlR Jf %@g%ée?%r’é@ﬂde@ bOBERY the 88p @har®@NH a patient has a

commer cial l'y avail ab yal uronic acid based matrices.
steadycordigien 5den pravidedrwitle specifici oxyeeppeasesings. {0 8XaBpIsI08X0

s 352851t o he o PR s 00 AR BRGABllo p00% 20

oxygtdnichdd tBel pgidne isam 10806 eswieh texpey worldibela dbateasqinithé sxygen
obtained for t hoe Cross- | inked matrix of exper.i rretﬂt

percastnes, (edntiag Vo oF 4%. Therien ogfrhior ghleagf 10-15 breaths, after the

step &{a%gg,rtﬁ‘é Meoffa?rsuééﬁm{ﬂ I8 Stient feburnsTbMe L td teGHitial mixture
squares’ represent “‘experi nent ata poi nts obtai ned

with flerinithéocyses petcentige Thatsnddenatepectpegdsmipntot BE¢d tiamriesial

saturggcihc oéa%glfﬂ! gt%gl%gesfl ﬁ&n&%u’rl%; p%qbqgci%g %glagpgh a8 ey arterial 25
satur%?fctﬂﬁ Rl i @k %Eﬁa@é’inrgxﬁr%ék?&ﬁiceﬁ%tfoﬁris LRy Ff&&albﬂe ke eb

matri x experi nent 62 whi ch was cross-Tinked with
medigflthamgrdafbubin gisy termalidehy decadyonA90hmnygentthasie) hastiade a

open circles represent experimnental .data points
decr B th BT CREFEaRRBEL AoTs BRPAPAER Per | ane ) (1 ot

: 7064) (see TABLE 2 for the exact numerical val ues).

As may be seen in the graph of Fig. 5, increasing the

AfteDi stgh ylanga livigstpritedosiepd A 1, sha eomcenitdionsing quentiiessfitheexhaled 30

onditions significanptly i ea h L.SCO
and R RS el 0 6 o T LR chiBol iR dfah and
inhaled chd6h ARxede donBerffa@iss Idvelsetle PEtionag afeasure®in #gul 03 gsensors.
from Experinment 62/1 (in which 300 ng of .
The girborydiokie genseatatipn and graatiiyisely & pdshpngpdupipg the step
m xture) has conpl ex viscosityvalues significantly
hi gher than the those of th% comercially avail abl e
hyal uroni ¢ aci d based Restylane(r)- Perlane(r) for
frequency values below 0.1 Hz. In Fig. 6, the filled
circles represent experinental data points obtained

o o o o ~— oA
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multiplied by ten to conpensate for the 10 fold
dilution of the Perlane(r) test sanples. The

wahswroeessce val ues of the sanples of the PCT/IL2006/001021
am no-functionalized HA resulting from Experinent 75/3
are schenatically represented by filled circles in

I éag) rbance val ues of the Perlane(r)
charigg g 0] B RgTAPEaeH el keniusianiand bt dseidabolume
is st?c%jl fdrlﬂlzeeéhtﬁé Ehfﬁja ?n bf'datta %%‘%lésltbcl Wile it is well known

I'S usua ne to obtain an accurate

Volumitne ﬂo{V it heaﬁbScDmWiﬁH)LIb]Da&l iFBtovidedlt CRkYlaRaht H&al volume for
bso anc val ue obtained froma diluted sanple, this
eacl I ipHerieye livkilighangdysdeseicests.c diffsrantisl bow @fansducer
I val ues of the .
: pr%rﬁas;& S A e NN
and e peplra‘cmttuﬁ’es/aﬁd @as:t thiais &n bash dRectloan@(dnd. frokh d patiéh€The

tran. vial ues re res n% I&E g 11 are_just a very rough
APPT 6% ﬂ’ﬁ RS qer: lptien gnd eﬁ@ﬁﬁ%@b §a‘éhfl3’pe ahexpiaiery action
(inhd¥@ionk? eRPirALMY KGR YyaRE BFRALAL] s% I% refo re g tidal

di fference i n absorbance betwee er a
voluge GlgterplisrSr OMalEXPERVENE] Bioh 488kraglyc ftas Bnﬂ;drtmhetd) thidhsure in

| No. 7064
AT NN T
calcuigting tidal vsludk WilldeUhmpRase vHLEP Ok et n%@ro%}oc@gsor A hot

. water. The two resulting digestion reaction tures
wire \%%?néomﬁé{r@&%@em) igrngler optive forslav messwememc ubat i on

Nltro#EIt? gélil(\%fl&% th]ﬁ 21%‘21,%(%%2 ?95{}@' re&{ XI n %1%]4? iy} tidal
nitroSerdddcéhirafiohieF ACHSitrB ve fyz@f &‘Q:Ie? ieldf; #&?ecﬂ%g) ]:“ﬁ;élation 1.The

supermat ants were re rom bot sanples a
oxygem pericangicre n-giltepaneld) FOamnd thewaitghtdivebge Saicentiiidad: a 15
for each of the digestion sanples. 99.5 %of the
giverciipg &y Fhkbd ani no-functionalized HA resulting from
Experiment 75/3, and 9.3 % of Perlane(r) (Lot No.
7064) remai ned as sedinent after centrifugation and
val At s rn t, These results strongly
Eque{tg)g?obofg{?e (?29 %ah*ﬁ%ﬂ r (in vitro) resistance to
hyal ur oni dase di gestion of the am no-functionalized HA
resulting fromExperinent 75/3 as conpared to
The endriidal eoingentzagiop o nisfogPe s catvalatdd at Theeertd @fleatiebiesthasinee 0,, 20
ﬁ(géf' uroni dase digestion in-vitro of the sugar
N, 2g prerfhe gnly @a%aeéhrdnn@ebmeemm @y ethraedpnograph or an O,

he cross-lin nmet hods di scl osed
Sensoh’ctﬁ ﬁ’ léaa{’&l@éc%ca%%ea ?Ija@ggﬂlﬁﬂoﬁf&y exhi bi t
CO, 34 HubBY by 8lGeot
3 cl:lh jl}s 1?15:%1% Bly&lgfe'\elrgi?ﬁ gctg%ﬁglé}'b% IH‘?Q{I%@?’SI B35 Idsor DX 96 not
consténtl | ers or bul king agents for tissue augnentation in

general and in esthetic treatnents in particular as it
may increase inplant |ifetinme and nmay decrease the 25

ue of-H efi¢ treatnment, thus reducing

Equaftlﬁgaovgfgl I Co?sggﬁ? A?—f[églt mgjl:at[ cnd the number and/ or

frequency of treatnments or injections required,

resulting in inproved patient confort. Sanple svvel ling
Thus,rétsegen IDQQan@‘ atipieleyelesembe debrnainedeateay singywhieat thefcorresponding
value?&ho anol % g t he £ ossl i nki, nglépr ocess, the sugar

cross o Ak FeRGeHag Y ey ﬁlﬂ?e&@ﬁ@@r &he pxXygen and
carbofl éitiieaionbettiBh a}erhl ! 3

the volune of the deﬁ%g}r%gtcggﬂglgﬁl% o} éaE%g {)ﬁgw%]eaél 30
appropyaate §nwgg1rme@|t B kept. Af cae of heledieton irbthd emsdnmn@t parameters,

| c he reacti on products wher
whict R e B i i o REER i Sy Pororee i giet P cenducted.
m . of D water in experlrrent 35) the resultant gel
was transferred into standgrd test tubes and the
vol une of the gel (in nL) was determ ned. Reference is
now made to Figs. 8-9. Fig. 8 is a schematic bar graph
| I I ustratl ng the resul ts of rreasurl ng the svvel I | ng

o, o




were again placed in an incubator and rotated for 24
hours at 37 OC. After the second incubation period
wena26she m xtures were centrifuged for 15 nPaTAL2006/001021
5000 rpm AlIl the resulting cross-Iinked products had
a paste l'i ke consistency. For increasing
ntr on f, chitosan,, t el l ow sh col or of the
U e CHE I et RS R PSR BTG e
betwgeh ﬂﬁvt‘thﬁadf’@&ﬁatﬂ)ﬂl&\@&aleﬁ GHO S AL trafkid ? by GoMQURS the
in an excessive anount of 6N NAOH i n or £d J‘ssofve
exhajqdegag dione the petient dkeing sl tra@glélnn pﬁt‘l@éfronﬂthe ensmaefmhla gtepichange,
I tion steps the sanpl e was
mmﬂQh%Hﬁ%gl%<ﬁﬁgg%ﬁﬁﬁ§§%g fpga%hd anal yzed by an am no
acid analyzer (in a connerC|aI | aboratory) in order to 5
det ect hydroxyproline (representing collagen)
Initiz uadeahttion leoeindEdV,t im thbiungs AR, NV HyaddnpeaicbRentiast V2 in
detected in the sanples EXPERI MENT 7/2 Three
the lahigsf(&{¥n) ark estasired Esepd 7R, /v, dparady kachn andisaised Aodet@ine
of fibrillated collagen added to a m xture of 9.8
thEF% OF usedasatethdl and 14 ng of DL-gl yceral dehyde
di ssolved in 700 nL of fibrillation buffer and
vortexed. The follow ng three chitosan solutions a, b
and cwere al sq prepaudd; a) 53 ng of chitosan were
Fgjustiad Yred i n <7 (pT N N HCL. b) 107.5 ng of 10
chitosan were dissdlVed in?6.4 nL of 0.1 N HCL c)
161.3 ng of chitosan were dissolved in 9.6 nL of 0.1 N
HCLEach of the solutions a, b and ¢, was slowy added
drop wise to one of the three test tubes cont ai ni ng

ceral.de wi t h const ant

Therd 18 o6 P b S SRR SRSt iesls A e ghestniimiatian, which
may b eseditx caleglstewy,e rotated for 24 hours i n an incubator
at. 37 0C. After the end of the incubation period, the

The gpfigs volawe jpsallester of prinrsEasdn a 1eg¢ﬁqsemp1reo@meapmngm1¢ volume 15
I S

colle%tgﬁ %‘F‘g?‘g rt]f(i:ﬂ)r/&%a cgﬁ&k%rrgtg%l{s)tfﬁ qﬂgl?)enl%agh E¥ ﬁ}ep eélﬁ i Stfe KSsition period.

According asEquatibhd, thevobuhestr thobayg timbs ﬂtb@nt%géﬁlé@ﬁ&ntratton is equal to

the I SRR S RE e GrieeB RSP ROBGEe FyoT PR P Pogenof e
volmﬁ@@f M%%tﬂn%@ﬁ%ed &g%g%gc)nc@ﬁ%ﬁlgg r azse% IV?I 0y inhaled

pl ¢ aci
n1trogqg; promjigte dtetcbasttreh}aAlm )Raarrenglifgl dletibfnmiwit]lnﬁterbag tWolunteVs,, which 20

n.,wa us A.75 and the soI ution was
is corg PPF%T Oﬁ]?ttrﬁllaﬁgjoﬂsﬂ‘i %@GQ PLOLRS Raties 4obt ai ned. 400
nmg of 1-ethyl-3- (dinet hyI am nopropyl) carbodiim de
hydr ochl ori de vvas dissolved in 2.0 nL DI water and
Equatitiéd t o t hedii, )Gt(JE‘EH arfiM, &,pH was again adjusted to
4.75 at roomtenperature. The reaction was nonitored
% nonitoring the pH which was continuously adjusted
In angtherumatiod, Pleeordimgdo Iemlbomlemts’rcef thﬁﬁreb@tft inveutéor) inghakuriMgt the

exhalgnﬁ tqﬁyg&?cer&%ﬁtraiwa%ﬂ sryg gptv S];)?H{@qalmgtﬁ;g?%mth each 25

breati@fifloRshg B MRt&ceARS ?' tﬂfan
m xtoure (4: T v/ \/Ce unt&l%éo Al% ng eélfetdrd}’ (L'?]t(t)memary
tidal etilay Y&t e\ m$hﬁntae58uldieﬂ v mes s fief MbgkhieRadxhiRd N‘I@sgéd ¥blume.
sodi u P (Heparin-M_was stored at 4 OC until usSed

Mompptasy b 9l e s BRATPLERY IzﬁﬁfO@mtrtgelatpgéaﬂlon op. ﬂmg Fbdw [4a/s or

liters g%g‘fl %ﬁgﬁ&%&ﬂ%%déﬁ {{ga ngéé%bag) n’? fﬁ\lgv r gl %3134[ wire

anem@mpnlspbeact@eltbe mtslalewa»ttoghﬁwuﬂgltﬁ (HmJ. amalp%wmn aehﬁorbﬁtem or 30
the range of 1.4-1 .8 MDa were dissolved in 2.0 L of
DI water and 7.0 g of adi pi ¢ aci d di hydrazi de ( ADH)
were added to the m xture. The pH of the resulting
sol ution was adjusted to pk,4.75 and the sol ution was
stirred until a honpbgeneous sol uti on was obtai ned. 760
nmg of 1- ethyl-3-(dinethyl am nopropyl) carbodiinmn de
hydrochlorlde were d|ssoIved |n 10 0 nL D vt er and

o T 1

N a



above, except that the reaction m xture was i ncubated

with rotation for four (4) days. Experinent 03/114/3
wOoheo7@zeseri ment was performed as descri bed for PCT/IL2006/001021

experinment 03/114/1 above, except that 50 ng of

EX ) -sorbose were used instead of D(-)-fructose.

Experi pent 03/1 14/4 The exp
o decirRligh PIRHORGH i UEE REn s o0 S5OR Bk ot SERE these
increfBts bEAS LAt Eb¥drimee é[%véﬂ%"@ @istidn\st th rotation for
our (4) days instead two days. The conpl ex

VISCOSIty val ues determined for the resulting pellets

of experinents, 0 1, 114/ 2, 03/114/3 and
Emmﬂ@}§14/4 a a_gfﬁg;ﬁgeéggfa in of sonme observed

characteristics of the pellets are summari zed in TABLE

5 herei nafter. EXPERI MENT SERI ES 03/ 140/ 1-4 Experi nent
In ord¥34d d@id thd rekd to measnrd @mitrogerpednfentrptidfind tideb ollumetond very

of 100@bethanol S, prepar ed. cros ution
long prriodptdipam dds 5958% S OIS ieREOSE Bﬁ ?tlol}ﬁlffeﬁﬁgaﬁﬁ%% 0 >
cone 3\%11 YodEtale gﬁlﬁoﬁh@ §£§? kdspligie cﬁﬁje%'sﬁ&fﬂvﬁﬁE M6 Q.

under the AFFA |1 150 slurry and the test tube was

vort exed to obtaln a honogenous m xture. The m xture

was then into_40 of , 100% e,
Equatie 1 t | 44> e dn Tﬁ)g‘tru}yv%@ﬁ vac%ﬂmﬂ% mctu‘ifator
and rot at ed ‘F10r 5 days at 37 OC At the end of the
i ncubation period, 40 nL of D water were added to

Whete s &Wo%f‘é?g% gre%ﬁ{j ;shtﬁe ERRWohéthet oTHRd dkpBndRRI decay of

cent uge rpm m nutes. The resulting
nitrogeel doetenﬁmﬁomas&e ik the 1dst H;@atﬂntnucfbeph&snedht)gndcadua&\la@asurements
solution (0.9%9 mxed with 2 nL of PBS buffer solution
med@¥b mv] pH 7.36) and centrifuged at 7000 rpm for 20
m nutes. The pellet was then honobgeni zed by extrusion
In an8fheLmbitog U&Boﬁ&é&%@ﬂtﬁ@ﬁh&tﬁéﬂh& PeRRerRientibl, @dilating of AN,
1G needl e and kept in 40 nL physi ol ogi cal NaC
baseds@n breabrby-bregiyanalypis @sing @rsgn@mamtz%ﬂow énd ers Rpeentetion

deteclot Ofl ru@ n:[]hf 8{110{319% C{Pn?tyc%ﬁ in E%gl H?‘gziti& & er%ﬁrwglstofthe} {n%fn%ﬂtay}ﬁ brdduct of

the eﬂh!aaéd ﬁbin@e 8) 4zl the Marvlgen cABAraRM ITENg(maMﬁa:twmm Edusign 7.
and incubated at 37 OC for three days. Experinent
03/ 140/ 2 The experi ment was perforned as described for

EauefBES . 1\ micer 2061 uf Fon b R B60 of D(#)-sorbose 17

dissolved in 2.0 nL D water. Experinent 03/140/3 The

experinment was perfornmed as descri bed for experinent
Provf&%g%ﬁé&mﬁhﬁt%%lchﬁa@ioﬁ %9\11911@1?9@?& tlvadlat (adeidal sittdgaker

solution included fructose dissolved in
conc@nt@rtiom, tnhluaéteemsm@dpetwgmmpnwmu@l lry thedidekpdpngapipus the

st 5 SRR B RS i Bl g

of a BA@1aE, B shhwil il Bagerich &S ol ved |n 2.0 nL D water, and
the pellet was not filtered using filter paper. The

conpl ex vi SCOSI ty values determned for the resulting
el le of <eppef;i meat O 03/ 140/ 2, 03/140/3 20
Eq“@ﬁag $&4 £ Eﬁ&a ﬁ rA a%%eséélptlon of sone observed
characterlstlcs of the pellets are summari zed in TABLE
5 herei nafter. EXPERI MENT 03/140/6 A slurry containing

Refefﬁnei)asr%mﬂ% #3562 Mo Grarionig h%&rﬁé&aﬁ?@d’f&? present

S QP hQ6 i Bi&Ad i the
mveﬁie&lyglre\zgttégg{l%Qggéggﬁ%{)i?ﬁ%%%?ggr Theek%a% 150 sﬁ? ry
was mxed with the cross-1linker solution by placing
the cross-linker solution under the AFHA | 150 slurry
| ayer and vortexing to obtain a honbgeneous m xture.
The resulting m xture was pﬂjred into 40 nL of 100%
et hanol . The reaction m xture was then placed in an
i ncubator and rotated for 5 days at 37 0OC. At the end

of the |ncubat|on perlod 40 mL of DI water were added

N a . I
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the m xture was centrifuged at 10,000 rpmfor 15
m nutes, the supernatant was renoved, the pellet was
woeewieesnded in 40 nL D water and the result PagIL2006/001021
suspension was |left for 12 hours at room tenperature.
The m xture was then centrifuged at 7000 rpm for 10
d t he pel | el Lce b )

exp O ) e o Bl o B BT gt Srealn 123 in the
expifdliof%) m xed with 2 nL of PBS buffer solution (10 MV

pH 7.36) m xing and centrifugation at 7000 rpm for 10

m nutes. The resultant pellet was placed into an

Rerd DELRER O, L9ty S4B TR B R0

invepiédn: emantidr seabiiniged fldesedding (300),ake G6l0Re QPSR UMEHS o 5
characteristics of the pellets are summarized in TABLE

predgiexuingd file, eanCeTEHBERIHERNES S £ ewslioxide mxrsmcpmiration
cad@e
B Oy 0o 020450 BB el el

consiggt.e dissolved in 3 nL D water. The AFHA 1150 slurry
was mxed with the cross-1linker solution by placing
the crosslinker solution under the AFHA | 150 slurry
Refeode 6QhddRXb Fiodr®4 Olhattdting a@@@ﬁ%&? 512 gfoﬁtdegéng nfffogen 10

of the resulting m Xxture was poure nto
quangjtyclgyels. dhenifragen quratityhie Caleshafedlhyglsngaﬁquafmn Triax¢ardiag to an

e n_ihncu or_.and ro
emblfi B9 el e 5 R0 o R R e op Bt s i each
breathd TheO(idaH’BGiuhiéf\faﬁfe is qimlﬁlﬁht{oﬁ%fm\é thR¥ld ghs $MhedVGhE FREGE
to the material and m xed and the resulting suspension
derivigg fropethese valigs @ceprding @@themquatmn 3 Bimiedi?,6s usmntly thestant, as
e pellet was reserved for

noved.
s8R AebpielTRing cond GparTRECR ApSTORBIAd o measured. 15
conU&ﬁﬁﬁEﬁﬁﬁg&§$ogg§@5kb@glfor Experi nent 05/098/2 above,
except that 40 ml. of Hexane were used instead of 40
m _ of di chl oronet hane. Experinent 05/08/4 A slurry

t AEH | 0 2 of 100% eth
Refm%ﬁ&a f?r %dg?% 131gui %mluééggég g}fsm%én%préngﬁe %@g{l]ged
schemaithdm@xaﬂ, eMabidhg thi 9@1116&&’%%@@t1§h UckdrdhRSo 'éh%%él nttgqof the

the cross-|inker solution by placing the crosslin
preseaiyinyention. LhgiErst mede papes o almn@ﬂ granguvEn ﬁ)r\acnochﬁymglmplred 20

oA ROmERER S oSy B AR B

exhalpsntubé (tube af ¢ilatedris (S108L WOy SdrAc@derittion @nd‘@ﬁﬁfaty readings
dbatg ﬁg shaken for 2 day at 30 C._At the end of th
are degied by BAHIRE RBTABHET SANSOET tosach tibe fiachsempe( 3201 and 520/b) is

conne@®ldub 'a%‘sp(eét@ve'%e 0/ 23@)5 12%2 g{xﬁggrgr%}résoﬂlg P}?yngﬁlsc%H:enn%tlon

mat eri al "and m xed to sus éria
and qpagify of thg cesfpeing thmughmhee 510/atand 680/8] théi@BH deemin@g oxygen 25

concehftaTiioCaR o Wi REAG Rl Sfbolnd o Mpmerwsaatiansdicer (530) for
meas§ @it ’dl(ﬂﬂ' volhtheBMealibréabs cmﬂé@teﬁ‘t&%b’tﬁ%ﬂé@%& bﬂ%ﬂd 510/b in one

centrifuged at 20000 rpm for m nutes an
end ard foche petiant's respivatery. syFlem G60plrem the sscosd end. %ﬂ‘u’&lbes 510/a and

10 P B P S S ABE P T vt 00
from theaecati@hd STlicC@nafatdriagr ipalcbRbfhadbe nﬁﬂéfﬂf@éﬂ aﬁﬁgs‘gﬂh@ng Q@lffl% 30
5 herejnafter. Addi ti onal exanpl es of

oxygeny Rq adiustechexvigan ﬁgnqamtrmrcﬁlnm%)bpnorvid@mg zolitarpemitivhigher

o BRI ORED B0 U8 el By B g s

150 in 5 nL of 100% et hanol was prepared. The
cross-1linker solution included 40 ng DL-gl yceral dehyde
dissolved in 2.5 nL DI water. The AFHA | 150 slurry
was m xed with the cross-I|ipker solution by placing
the cross-linker solution under the AFHA | 150 sl urry.
Additionally, 0.4 nL of fibrillated collagen stock
solutlon (haV|ng a concentratlon of 35ng/ nL of

T r r o o o a o
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honogeni zed by successive extrusion (once per needle)
t hough 18G 22G and 25G needl es. After the extrusion
woheo7rmaéssri al was washed with 40 nL of physi ol ogCTal.2006/001021
NaCl solution (0.9% and centrifuged at 7000 rpm for
10 m nut es. The conplex vi scosity val ues deternined
for the resul é,% and rle des ﬁtlon of 4
operagghrogp seirballe R T R AGePEed] the
rized in TABLE 5 herelnafter The results of
phyma@%e?#ﬁgﬁt 03/ 145/ 2 denonstrate that proteins other
All retiags;ciod inégbd om@enb@nsetml@egl&ftm cgllatqdwggm edosentrasion and the

tidal \éqq] no- fu n aﬁggg f!# %?]ge%ﬂag a{}ﬁ Ze ?%Jf(g l\%ﬁgﬁ éaﬁ)&ﬂatest the
FRC §éé€§:h§§{d tﬁla I*E»;u@tid‘n% efepfbndd@Bvieadlyagen may be used in 5

form ng the conposite cross-1linked matrices of the
The qu:cmsleqppraﬁmn amdeofustiied indrigieg hes ag@,@qlihonal connection between

einla
the Fg{&\}itgmcg sg her a¥o§? %g?llugrg é%ﬁg&? g{@é’lcoﬁ&ol the
oxygd gied {0 ths p@tﬁent fb@f eihﬁﬁﬂélgialtddgboﬁ&ﬁbmﬁt WmchElEcnems obincreases the
choosing different proteins, but may al so be useful

predefesminad\naranagiersuSHop DerrsRYs maw. beghal %’P]é §f &hl"Pyratei ve
roteins (such as, but no [ d.t enz w h
dth%ﬂkﬁertalqﬁ’Qa(t@ﬁ P SF S ABPES qﬁg ?ﬂ%& Bieen s pase ot O 10
al,i n otelnsa eptides and the like) into the
accoraﬁ’%%g&&y%%ﬁ@ﬁ?w 8540126/ 1 Aslurry cont ai) ni ng 150
ngy AFHA I 150 in 2 m _ of 10096ethano| was prepared
105 DL- gl ycer al dehyde and 3 Hgo pari n-
Referengspis s ovadade Eigpre® wiish lmsates & setere %eagur@n%{R%m a
Scheﬁﬂﬂ}c cﬁagrlr%k STRILTg 6%11%05 HoWelt 1%’[59 %%Q:a% @vﬁe&ﬂlea patient is able

o sof u 1'on 'cont ai ni ng the heparin by
to br@klﬁgjon@nbmm watheut tha kemntilsok, ni cpmwdﬁjme stepehAFadbyia deyice 15

slurr nd, vorfexing to obtain e ur e.
(6500 ap8neAlae 1B DTSR P S B9 SUPP 6% LI T e
apprdpat ek&%t AEbLARN ALY, SroNRSnP b 3G&LENI JAERLeAR the oxygen

I'ncubat or nd rotated for 2 dayS at 37 OC. At the end
percenfagt hiethierpetituts respiratary @mmeTmmawarwmﬁgh@ agsdor

b, GO e arar gt VR SRR hhEF T gffttblfscnsor

and t%ﬁ@ic@@qméﬂekﬂal@ndﬂ-tuﬁé (618% Rﬁuf)\f\f@bnl%'@ fidw 0faif &0t dfivhe pdtient’s 20
36), shaking and centri ation at 7000 rpmfor 10

resplmtqmtsggem'ané dp@s@m alamta Hew o plrmgle@ﬁ@géeﬁpg@@rbf,ystem by
sucGgessi e qggﬂ

meanﬁg%%l 3N %32‘6% pe %Tgéeid%ﬂeb)%an %‘??ggﬁﬁféﬁ? gﬂgﬁﬁiﬁncubat or
at 37 OCfor 3 days. The resulting nmaterial was a

creany but firm opaque gel. The conplex Vi Scos
As sugh) Tete daliest mithrart Pol apmecipte St thesgpnsentiogy %P%V&f H this

[
ciscleel RSB0, 3 POV BBl (fRLgpiRE P leesclns, 2
methbesa;ﬂdt sy stefns dupariyireyiut @8/ ma:anpmm of thetpresehiinvertion. It is

impoglgps Biseetongl e cHRngPY Fesrtisd 2 TuPRy b eaRBrefte Simpptions

insof s Asy WDESH R gﬁ‘(jt BRAMEIDIYS a6E Eh%'pb deme(pibliefifiné@Rioal N

am no ‘groups capabl e of being cross-|inked by reducing
sugars) and the|r derivati ves. Such m xed cross i nked
ri ces.

Whi ngl%espw 1@%&% scr%%%%sﬁeec g )1/tg<|:1 st 1ber f emboanents, it 30

will BéhpRdteditetnaRy SReiohs Sn&ﬁﬁ@dﬂiéhs amaﬁelr@@summ obthe
control ling the specific types and/or the ratio of the
invertiofraaebr mpde-ysacchari des within the cross-1Iinked
mat ri x. EXPERI MENT SERI ES 05/ 02/ 1-2 Experinent 05/02/1
A slurry containing 150 ng AFHA Il 150 in 2 m _ of
100% et hanol was prepared. A solution containing 50 ng
DL- gl ycer al dehyde di ssolved,;4n 10 nL DI water was
m xed with the AFHA Il 150 sol ution by placing the
cross-1linker solution under the slurry and vortexing
to obtaln a honogenous m xture. The resultlng n1xture

o o A PN ISNA 7 o4



buffer solution (10 MM pH 7.36), shaken and
centrifuged at 3000 rpmfor 15 mnutes. The resulting
wobaw7/pedsh et s were i ncubated at 37 OC for 3 dapeT/1ilinec/001021
conpl ex viscosity values determ ned for the resulting
pel l ets of experinments05/22/1 , 05/22/2, 05/22/1 and
WHA&E@Z@{C% g@d[ a brief description of sonme observed
r WYFLISEs of the pellets are summari zed in TABLE
5 hereinafter. EXPERI MENT SERIES 05/23/1.2 Two slurry
0 iR it S | ent, wherein
Ly R e o oot e
the patiahiesxhalEa irto AfeHste, dBEbyIpuevigingeshalatidn edhewystenpasl yherein

cross: linker solution by addi.ng t.he.cross-li.nker
the peSPURPIS AU NG UL QIETORY R B AT S0 B I e pgeasor
whicH £85dhr& A28 8 BE AUSasibtd sHifponeaidH tBe RHAREGN dnd\@Second fraction 5

turrax-honogeni zed at 24000 RPM for 0.5 mi nute. Each
of therrit keagt enewaspedes f ihetaxhalotion. thyt methed sempriving theestenstifng

m Xt ures. were transfesr ' . I.NC .and
oS el R S R e
S yppJubsdqasit teasid @%F;thge, ‘hessufiggalhen@activn e st dghstorieh
40 L ﬁgysi ol ogi cal NaCl solution together with 2 nL
compgpenpEsthsiptiadztionsmnd mesprrmeghegcopdifractin ofihgat least one
: ] 3 rpm (centrifuge: Kubota KS-8000,
Compggm&ﬁééﬁhé%gg%l%?lﬁgggor RS 3000/ 6, Stainless steel 10
byekeatcubding2he functidnahiesiduasapadiy afebalungnof the phignt hegsd on
washed with 40 nL of physiol ogical NaCl sol ution
the ﬁfsﬁg‘é?tﬁ’é’ral\%@%sefom_g?ﬁtf)@BS buffer solution (10 mM pH
7.36), shaken and centrifuged at 3000 rpm for 15
m nutes. The sanples were then incubated at 37 OC for
2. 3 Thaysethdhecoodipl éxcleins tosharginsaidpre vidgeeid sierdchapge 1s

the resultin |l.ets and a brief description of sone
Perfo%?e’?@%‘ﬁ@&?é’?%%f 7&ics of the pellets are sunmarized 15

in TABLE 5 hereinafter. Enzymatic degradation
resi stance assays Degradation resistance assays wer

ys were
3. pdieonstherl. ascarding yarlaine hi ysber comyBtnedhe &58 obrgA pror to said

.aci d/ .assay method as described in:
prov@éllgk%ﬁ%ﬁ?]%@l%hal ysis: A Practical Approach, 2nd ed.:
M(B) proBapirhingangogrammabinieeidy to pidvidersaRbstat cargofrdm a
_Uni versi t¥ Press, UK, 1994, (ISBN 0-19-963449- 1P )
medigp) vergiator 1q4he PRLSY: adcor por at ed herein by reference in 20
1 . i
S e B e R R spidtncdical
ventiliolitdsedl progemimai¢ devacee gi ven in Fig. 10. Two
di gestion experinents were perfornmed: l1la) D gestion of
the cross-linked HA Five sanples of approximately 100
4. MTpeQhethb®Scdriink edl cRif N0k HAGH QNPT GfnbA T BSHEEARS said
from Experi nent 05/02/02 (having a concentration of
oxyg@bfrgetimp. AFHA || 150 cross-1inked with D(-)-fructose 25
per nmL) were each m xed with 500 m _ of PBS buffer
solution (10 MM pH 7.36) and 10 units of
5. hypleuh&Bbdaseording3OLtMaA 1] Whdi@in¥aiddtefthangt & a debldase of said
sanpl es were incubated at 37 CC. The exact sanple
oxygewfraetes. are given in the second col um of TABLE 4A
bel ow. The sanples were taken out fromincubation at
consecutive one hour intervals after starting the
6. diTeshédnd, seeating@solet 1salipkd apanplindgeithz sdp biyange is based 30
vortexing the material for one mnute and centrifuging
on thg perpgniage plpmiveer Proyider hefoge theisspLda82e bi of uge pi co”
centrifuge (Cat-No. 75003280, using a Heraeus # 3325B
rotor, the centrifuge and rotor are comrercially
avai | abl e from Kendro Laboratory Products, GCernany).
25 nL of the resulting supernatant and 225 nlL of PBS
buffer solution (10 M pH3. 36) were used to perform
the carbazol e assay. The results of the cross-1linked
HA di gestion test are sunmarized in TABLE 4A. 1b)
Di gestion of Perlane(r) Lot No.7576 Five sanples of
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PEEP is a paraneter adjusted by a ventilator which

keeps a predeterm ned pressure inside the lungs at the
wenwokedshe expiration preventing the alveoli PCOML2006/001021

col | apsing. The pressure at the end of the expiration

IS neasured and carefully 5 adjusted by the operator.

T Tednth oEan ST R | N B BRI GRLT Byey el s Derveen

gsgggﬁEﬂmmay cause conplications. Basrcally the goal is to
maintain a mninmal pressure sufficient to prevent the
aIveoIi from col | apsi ng. Regarding positional shifts
t .
S paPafhif Meorkbe o RATT WIRSIOENBLLELEbe L TN BnchBEi
betwehfte bisd HflednteedthinefXhe phteensecr et i on accunul ati on as 5
wel | as other physiol ogical processes are gravity
dependent. In order to recruit nore alveoli for the
0. OXMUIAALIORBLENAESS cl%{m 156 RSO AsidAnE sRBLras many
of 'them as possi Ble rom secretion, 1nfection, nucus
et(d) providimnalsecond step elzmge Mlillereav ahd dilid dm’grtlmtfbdt\ucﬁgl said step
surface for gas e chan nst a ressure is
chang g G §opf 3R S RGP LD AP H SoF s
recruitnment- maneuver, the pressure i nside the lungs 10
i ncreases to nore than five times of the regular
10. permmtde expadine te)clahne 1awherein saithat leﬁst o gegunopentef the

act with the aI eo fa
R L e T R L oL A
gases, for exanple, nitrogen or he|IUH] By addlng
t hese gases we can nonitor_ the ampunt of Q2 bein
11. exkhginaethod ageoriing 49 elgim %WB%T@&WW@%%HWO@@M of the
0] el
inhal A TRLOR 120 e R e ARG BRRME Gypon Jiogide, 19
counter reaction. A counter reaction is acconplished

by changing th vent latio ara for exa
12. W P ROL SR A DF 28 1 RREFR ALY et o1 <o tgp L,
1nha1£t?<yi/1 zﬁﬁlrs%ﬁfgt leat &ﬁ%&rﬁfon&ﬁ%ﬁ EﬂeQé%hQ‘l%MoﬁJ Sre3hedstieH %?%h@ﬁetnc
P, an increase in 2% or perhaps a change in
ﬂowuﬂnmnmamMen node. The fraction of exhal ed oxygen
(FEQ2) is also nmeasured by oxygen sensors Current 20
met hods for evaluating respiratory systemfunction are
13. depiiGRethbY, dbd8Rk t9tlagh 11 WHbleRldaiPitA6RE s@Scontpddehitiitludes
met hod known today whi ch nmeasures the FRC and often
oxygemiiierain ptué @mqagurmgethp geriéan ofi the at lgpsé phg eerapengphin thyiphalation
i ent il :
and sﬁ"%l emeasurucl)g\/\ﬁ % n?s%r/a%hgré Pg p %F %%%Jt or%g ScoS ﬁg&n\{ ?rp{he € ?ﬁg‘rlon are
pﬂﬁﬂ@k&ﬁﬁhsaﬁowﬂk%kygﬁﬁt|Iatlng hi m and nDnltorlng the
residual volume. FRC is calculated using a
pl et hysnograph, by cal cul ating the residual volune 25
14. 1 R&hbA ‘%rc!:é{rd{I gltg afiA g, @reﬁlogaﬁ’d'% 164%p bg@mﬂemgéludes
and neasur’ing t anount’of water t I's di aced.
oxygkiaweheeein shitl menswirrgythe fifabtiicudfithe et leagd Ioaerewmmﬂt:insinrtht nbellation
on cr|t|caII i1l patien §F 0 cannot be nopved, £ﬁr. .
and SéSE]alﬁﬁarsérm%t Yessepnd Fasiies Ot‘, i3 fST QAP GBI PRRGH Jyeeghalation 1s
perfofiBd By ol for c%oﬂ%ﬁomarerehseas 5 washout or dilution
|ch oes not participate in G2 penetration through
the lungs. Therefore it |s possible to create a 30

ture.o cally. only ree ases n | ungs:
15. 1y ﬁredaehf)% SR S S AR Rl Fhem
iﬁ%ﬁsurﬂg R 8l A0 INirh £618 R wodddl dredxhbIRY KBRS flow by a
speci al and expensive equi prent. Indirect nethods of
flow tignglugersessment i ncl ude a determination of a
pressure-vol une curve 10 (P-V) of the lungs and a
cal cul ation of the dynam c conpliance and resistance.
A pressure volume curve is @cquired by using a narrow
endotracheal tube which is entered into the lungs
through the trachea. A dynam c conpliance cal cul ation
|s derrved fronrthe P-V curve. A dynanrc conpllance
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measuring the FRC of a patient. Specifically, the
system and net hod enabl es a physician to determ ne the
WORM7aRedrately without a need to shift the paPCemL2006/001021
to cause himany stressful maneuvers. 30 The
principles and operation of a system and nethod for
nmonitoring the lung volune, by neasuring the FRC of a
patient, according to the present invention, may be
16. betHeahethtd]@tsdroog ivclatin 1 efiethenegnprisiid@e dlepitngs and
t he acconpanyi ng. descri pti on. Before expl ai ni ng
ertboBrasaHRS sBd ag ﬁ@aleﬁweﬁtmeélﬁc ﬂﬁwcfé‘flé‘tlleﬁlfﬂ?d yalipgtrigalow by a
that the inventionis not limted inits
hot“%QQﬁgcgﬁﬁ%h to the details of design and the
arrangenent of the conponents set forth in the 5

fallow ng descrjption or i|lustrated in.the, .
17. THECTYEN PR AR & Bhers i BRI By R esidual
capa&?' JIShPhAEE in%ﬁﬂeé’éal&ﬂétfﬂ%ﬁﬂﬁp&ld final %Ittdélh'ﬁ V% frAi s,

Is to e under st ood at the phraseol ogy and
ternrnology enployed herein is 5 for the purpose of

18. ggﬁgrrg % >|a§°%gl@eq agpgu}wgerfm sggcgcfag%ﬂat&gas&%mtw%al residual

capad1 dﬁhé Rﬂh%@& RrBAASEBHERc1Q4tiHERASAH] vBBnTeRSE.a Hroath bethe patient. 10
1, a sudden step change of “the concentration of the.

|nhaled oxygen (Fi 2) i's generated whi ch nmay be an
0. | Nfe 1%&30(9 rgfﬁ. "§ ?ﬁfn n¥v ? %caic%legﬁg sQ%rtfcﬁmcﬁgﬁle is
of "oxygen™ ypFca coh
derivé@ fohl @tcbt‘rcﬂuﬂ@ytrnsi ﬂdvn@edslﬁéremm amount s of oxygen Wi th
air or other gases. There are two options for
controlling the Q2 % supplied to the patient. In the
20. f 'Th%tmgtﬁgél QRS Bingth RlaTRNYHhdtemi ﬁ?ﬁld A1 ﬁlﬁ’%‘éh doR&ntrations 15
case when ventilators’ l'ack t e I nt er nal ntrols
FN, Oerre aﬂculatedraﬁaﬁ&mg@o aquagish eFMak 0O GO, USFO@, 4, speci fic
preferably standard comuni cati ons protocol. The
whersied 1@, oyt ¢aobonudiesidanoddsniraticng ek delaf exyasne sontéritrativhe N,
ventilator, which allows the physician to programthe
is a Y QEFN AEBGIERHt 0 t he preferred features. The
anplitude of the step change is determ ned according
to the percentage of oxygen provided before the step
. ChHrgeaethbd, sacqdingeotlahaf0awhtremdypicCinitahl tndfinalinénogen 20

pr ovi ded th specific ox gen ercent age, r anpl e
Concﬁéb?oﬁe&%ré:geteﬁﬁéleg g’é‘ EI‘WWF tkﬂcag@t@ e W@%ﬁ%
the oxygen percentage, rising to even 100% 20 oxygen

In case the patient is on 100% oxygen the step would
22. bellz detbodaseordingtth elagnylg mhexper cdalating, saidefynetiangl residual

40% . T I t 10-
cepagipsihe hat ine e bV Rinh 80 fit iFen Ao
supplied to the patient returns back to the initial 25

m xture wth the initial oxygen percentage. The sudden
23. stBys wrthagescedingde chinde whetein ealewating the fingHenal sesidpl
capa P BbAR LR R (el REE Beioen B PR ED Bpantiy and an
inhalB@hBioagn thntiper cent age i n oxygen concentration is

al ways preferable due to nedical hazards, but in case

the patient is already on 100% oxygen, the step has to
24. bel“l?e %@l‘ﬁp& aa%@oﬂd%fgﬁtg %la?rﬁﬁ%e@h&%&c@a%ﬂeﬁﬂ e difrle é@ Bé‘ﬂn%tan the 30

er a stéep change Is éenera te ?
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30 and the inhal ed en |s .neasured jn step, 102 and
quanfifediierraesbatterpie srAA R ARG 2D

di oxi de concentration Ievels are optionally measured

in step 103 by sensors. The carbon di oxi de

concentration and quantity usually do not change

during the stepchange. It ig preferable that during

step 103 FiQ2 is kept constant and that the tida

volume is stable for the entire duration of data

acqursrtlon Vblunetrlc romrls neasured |n step 104.
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end and to the patient's respiratory system (560) from
the second end. Both tubes 510/a and 510/ b receive air
wobnramoéss7patient's respiratory system at one equ/IE2006/001021

to the ventilator 500 fromthe second end. The
ventilator air is a conbination m xture of atnospheric

25, @l "fti rg 1?)§ %098% % i 2adiesdif galefﬂﬁﬁl?athcé%&%&agew&n the
(1- , prov 'ng a mxture wt

exhaled mitesgen bttty @acbtheanﬁ’al% npitro geraqdantnﬁcs mxlyagemcollectmc exhaled

concentration, han 219 Thlso$§éatton n?
nitroge, HRg eHa‘ilFé‘iH% ’1°§P 1F8PS g%ﬁiii &Ry OS P FRESR ¥ ﬁbllﬁ Constant.
according to the physician orders. AUreadlngs t he
i nhal ed oxygen concentration, the exhal ed oxygen
26. c dh cxeemm don %ueramdng Ranctipufi Iresidlalipapagite (R el mtieninthe 5
; %zed in a special analyzer (540) which cal cul ates
Sysqﬂﬁ? g%cordlng to the Equations nentioned
prayi eédlcyl devicBhehisie pRRes RRaRitioR fo tHRRGRAtiedt! | ust r at ed
in Figure 5 has an additional connection between the
FRD) aesnsee vayh measurein iffagtion of 83t orprgosnfoasst pfghe inhalation
F [ glven to
and atagn lé&%g?%%ﬁ)fl , a)lllgan 1<I§a§% %I%rcagg’ a {1gllgn? %Xﬂ ich
d ecmaaaesst@f chiangg @fas@geﬁ fi‘@ctﬂih&ﬂelﬁ@lﬁlﬁhlﬁ&@h mq&@ﬂ&é&troshe patient 10

paraneters e e levels of Q2 % rate of
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and saﬁ:bque}t it gridptep c sites, fairestons Hin1 & degst opgrAgEpogent in the

1nha1 &?fshﬁeag’lﬁjeﬁ"ﬁﬁ@ tﬁ@&%oﬂfr&&%oﬂfof % A RES wng&)nEl‘Pc ih lﬂ'fe
physi cian requirenents erence i s nade ure 6,

cxhalahonismbasusﬂratdes a system for neasuring FRC in a

" Spieteh e, Rt BT il et Byt Feoes ar SR BB i faigted
basecsnpﬂieafﬁmwnaﬁwtﬂé@eéoddff@dcﬁsﬂtI | ator, and provide the 15

step change by a device 15 (600) connected to the
patlent respiratory systemand supply flow of air with

27 RGP A EhTall R R R gk her tent age to

t he) @pidgﬁl’l\ﬁm&blé dsyité awmay Py Rlkesid _ﬂ%ﬁ( cH@\eq6 aWddical ventilator.
supply the m xture for in al ation. hal ati on of the

patient's breath will be detected by previous

2. LSRR, BENAGE | pETHOR LR ISR s 20

51gna$ as?@utpmsﬁ saﬁtsensor,&gnﬂtbemdmirbadb@ﬂpuﬂandlshldwt@ dhbnye @lculates
to.the atlent respiratory system by means such
Saldglgc%o%’r'e@ KuelBescitinni ch allows air flow only in one
direction. As such, those skilled in the art wl|l
appreci ate that t he conception, upon which this
29. di'de megremniablddeyvedt, acvaydingtwdildin 28 utilized as a
basis for the designing of other structures, 25
met hods and systems for carrying out the severa
30. Ul! ﬂé%?’@t%moﬁcdot’din%’fcﬁéi@lﬁ{ 26 GUERL BB mddical SeviPRNiktadthted with a
herefore, that the clains be regarded as including
1ﬂﬂh§ﬂ@ﬁm@qﬁivalent constructions insofar as they do not
depart fromthe spirit and scope of the present
invention. While the invention has been described with
respect to a limted nunber of enbodinents, it 30 wll
be appreciated that many variations, nodifications and
ot her applications of the invention may be nade. WHAT
IS CLAIMED IS: 1. In a system for determ ning
functional residual capacity (FRC) of a patient,
wherein the patient exhales into the system thereby
provi di ng exhal ation to the system and wherein the
patient inhales fromthe system thereby receiving
i nhal ation fromthe system a sensor which neasures a
fraction of at |east one conmponent of the inhalation
and a second fraction 5 of {tthe at | east one conponent
of the exhal ation, the nethod conprising the steps of:
(a) providing a step change of oxygen fraction of the
|nhalat|on (b) subsequent to sald step change
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