SAVMPLE MANAGEMENT UNI T CROSS- REFERENCE TO RELATED

APPLI CATI ONS [0001] This application clains the
whewefizi2inf priority to U S. Provisional AppliBet/usmo6/019715

Ser. No. 60/683,333, filed May 19, 2005. BACKGROUND CF

THE | NVENTI ON FI ELD OF THE | NVENTI ON [ 0002] The

present invention relates to a process and apparatus

for treating manmal i an bl ood. DESCRI PTI ON OF THE PRI OR

ART [0003] Various treatnments have been proposed for

the treatnment of mammalian bl ood ex vivo to condition

the blood in sone way before injecting the blood into

a patient. Sone pémwxs ?t‘?lﬁf. a patient,
condi tion the bl oo0d, a % t |l ood to the
same patient continuously. These procedures contrast

CROSB{RERBRIEAB 3 REMLATED a@PLIEATI@NSt he bl ood be taken
fromthe patient to be treated as a batch and then

o0 L B S e Pt o s

No. 60/630 338 2file8 MayaD, WBhs. as the dangers inherent in
transferring blodd fromone |ocation to another. Also,

"batch treatnents areﬂgotentially hazar dous because of
BACKRRQUND QF THHBEVENAIGN nati on during the process of

condi tioning the bl ood and al so because of the
j?hf#r¢ tixf;ecting the operator accidentally.

IHELPg%% |€Ng¥ﬂ%bject of the present invention to
mtigate or obviate at |east one of the abovenenti oned
[0002]i safihaptesge mveStibARRYeIo afprbcdsNMrNIpabtthHf00 blatify @ammalian

of its aspects, the present invention provides a

bloodyessel for the treatment of a material sanple, the
vessel having:a top portion, a bottom portion, and a

DESCRPTIONEOF SYIPPRIOR AR Er ebet ween; a cover portion

sealing received by a vessel opening adjacent to the

top‘eo[tion to :
[0003] arious treatments have been proposed for the treatment of mammalian blood ex vivo

to condition the blood in some way before injecting the blood into a patient. Some procedures
take blood from a patient, condition the blood, and then return the blood to the same patient
continuously. These procedures contrast with procedures which require that the blood be taken
from the patient to be treated as a batch and then returned to the patient. In batch processes there
is the possibility that the blood will be given to the wrong patient as well as the dangers inherent
in transferring blood from one location to another. Also, batch treatments are potentially
hazardous because of the risk of blood contamination during the process of conditioning the

blood and also because of the potential for infecting the operator accidentally.

[0004] It is an object of the present invention to mitigate or obviate at least one of the above-

mentioned disadvantages.
SUMMARY OF THE INVENTION

[0005]  In one ofits aspects, the present invention provides a vessel for the treatment of a

material sample, the vessel having:



define a treatnment cavity; the cover portion having a
plurality of ports in fluid communication with the
wo e@atizent cavity for ingress or egress of at PEBEE2006/@19715
fluid; and a tenperature sensor for determning the
tenperature of the at least one fluid in the treatnent
cavity. [0006] In another of its aspects, the present
i nvention provides a vessel for use in a nedica
treatnment system the vessel having: a material sanple
processi ng chanber having: a chanber inlet for
r el easaliby pomiond bgtomn potish, ayd a rigie walkbdgoitidal thelebetween;
dedi cat ed ?irst fluid coupling therewith to di spense
an unprocessed materjal sanpl.e to the materi.al I .
pr ocess? FYCERAHAR sealing EFFSH%BPY@UYQS Opgng %‘h @%@g&n@e op portion to
mounting a second syringe and establish a dedi cated
sqﬁg&ggﬁéﬁégﬁgg@gkng\Mtf]the chanber outlet to
di spense a treated material sanple follow ng
processing to the second syringe;, a gas .inlet port .
coupl edhe epvanportipe haiaga plurality of ety ip figd sempamication aith the
gas into the materd al sa ' 1 a gas
outlettﬁ%' m%Bﬂ%pg%rwgnggg%%¥$%?&§§%%ﬁ%Pg or’%%?rying
at |l east one gas fromthe material sanple processing
chanbers tempélatuseseass: fooddeandaingniy tchpembire efithe at least one fluid in
tenperature of the nmaterial sanple, the sensor being
coupled to a controller for regulating the anbi ent
t enper dheieAtpent c3ViBat source. [0007] In anot her of
its aspects, there is provided a vessel for treating a
[00,06tj’ﬂt eth ahotA& B afso¢isC thelpReschi iBMrtidH poviBse! Vedbel F6¢i¥eSn a medical
he vessel having a body conprising: a proximal end
treatnaand spstetnsthavesseldiavimgr i gi d portion extendi ng bet ween
the proximal end and the rigid end to define a

material s algprhaece}igl%gﬁllqﬁnﬁrogegﬂﬂg Chamber having:
a chamber inlet for releasably mounting a first syringe and establish a

dedicated first fluid coupling therewith to dispense an unprocessed material

sample to the material sample processing chamber;

a chamber outlet for releasably mounting a second syringe and establish a
dedicated second fluid coupling with the chamber outlet to dispense a treated
material sample following processing to the second syringe;

a gas inlet port coupled to an inlet conduit for carrying at least one gas into
the material sample processing chamber;

a gas outlet port coupled to an outlet conduit for carrying at least one gas

from the material sample processing chamber; and



a chanber inlet port for releasably nmounting a first
syringe and establish a dedicated first fluid coupling
WO b@cawd2ih to di spense an untreated materi al sSBOPUS200O019715

the material sanple treatnment chanber near the distal
end; a chanber outlet port for releasably nmounting a
second syringe and establish a dedicated second fluid
coupling with the chanber outlet to dispense a treated
material sanple following treatnent to the second
syringe fromnear the distal end; a gas inlet port
C auphsad té Getédlingiheimbiondeinpertitire 6Bthe yatgiad kathplesthe aasor being
gas into the material sanpl.e treatnent chanber to

coupled ipscquigollgy for gxgadatigg dhepmmabieny tepyplure wa aﬁwbﬁquaw-
sanple; a gas outlet port coupled to an outlet conduit

[0007:] ‘r” Al ofthdd Dofils L.ﬁ)t@&g, #Bfe Qalfrﬁ{/iﬁ&inat VRsdBof eding fﬁrfﬁﬁt%nal sample

eat nent chanber “"to renove the at | east one gas from
device Fe tohting e matkrial segnpléiehe vesatlbhaming artedy comdprisemgt he
treatnment; a sensor to detecting the anbient

t enperature of t.he er, al. | e, the sensor being
coupl ed to ﬁpg%’ﬂ%%dfao(i’m%%@ ating the anbient
tenperature via a heat source; and wherein the chanber

inlet port, aGipdpetionekleflingBttineet &% prokidial BAd tnd the rigid end to
gasoutl et port are | ocated adjacent to the proxinmal

end, and the material sanmple_is contained adjacent the

didsting a @aterial epyrds treatmpnk chambeRier of its aspects, the

present invention provides cover for use with a vessel

With a top BQhbHBE infePfort i $EkasiBN MGRinkAPERPLrind8 and establish
bottom porti ggri?,gllngn(}njae ??glﬁ)g vva?l elg porti gn ancestablisha
t lediehted fest fluid cvapling thetewitivto miispenseemanitreated material sample to the

the to ortion to receive t over o define a
eﬁ&art?féﬁd BHGGW@“%%C‘H@’%BWB% %8?‘??‘5#1 for receiving
at | east one fluid, the vessel opening having a

ci rcunt er enta hbmbérasisies pdrhfor SAYREbIG IR TRE AGecohd FPinge and
cap with a plurality of ports for coupling with other

devices to deliver the at least one fluid into the

encstablishiadediggied sacond flpidipeypling with the chambenprtlet fq,digpense a treated
f '&x?ﬂéﬁii %ample following treatment to the second syringe from near the distal end;

a gas inlet port coupled to an inlet conduit for carrying at least one gas into

the material sample treatment chamber to cause the at least one gas to bubble the material

sample;
a gas outlet port coupled to an outlet conduit for carrying at least one gas

from the material sample treatment chamber to remove the at least one gas from the

chamber during the treatment and/or after the treatment;

a sensor to detecting the ambient temperature of the material sample, the
sensor being coupled to a controller for regulating the ambient temperature via a

heat source; and

wherein the chamber inlet port, chamber outlet port, gas inlet port, gas



encl osed volune, and for receiving a tenperature

sensor for determning the tenperature of the at | east
woee@ofibzizl i n the encl osed vol une; a nmani f ol d BOTUS2006019715

the top cap, the manifold having fluid passages

corresponding to the plurality of ports and aligned

therewwth to effect fluid conmunication with the

encl osed volume, the manifold including at | east one

conduit sealingly interfaced with at | east one of the

fluid passages at one end, and the other end of the at

| &Rkt Wk PG ladR8EM %o ﬁie%ﬂ@ﬁﬁﬁl asl, a6€ Me th&tedidlSample is contained

| east one fluid in the bottom portlon a cap lock ring
r esliacexg thendistabentdop cap, the cap lock ring including a
rai sed peri pheral edge to define a fluid spil

[0005{4636 gétépotﬂo UA S 2 %ﬁc l H’leg)frgs@ %1 éJnoyb?%\%ﬁ@é co@gxtféﬁ%@e with a vessel

assag

with & ﬂiﬂ portid] QheCﬁI@seJl ﬁ@\lﬁn%a & SROGE adiottogh pirtibn, amd a ngld walled portion
conpl enent ar rlngauttlngthe circunferential flange
therebesweers dpevessid hevipe & apssalrrperimgineal e {op RofEON iygesive fhgpover to

deﬁnm %[‘ﬁgyedt ddtht‘é\@&!t(ﬁ? ggﬁfotn' d}QngQ‘Q iégb e R ttl 1R8Vessel

e cover rm a
openin@@z@@ihglarmmmhf@mnhﬂangaf thletcsvas:pmptnsmgt he present
i nvention provides a disposable flask assenbly

dit bl the flask.
Co L RS PRt e P60k 3P BB S R Bt dglver the
gnlgétég 5%%ﬂﬁfd%ﬂo¥h@élﬁld%§@ FolvRle\dBo reditfleithe hiuedsp Gn@ﬂﬁﬂ!:ﬁ'om the

tom the top having an access opening,
c camaestdvolums.cmidIfgr ieseiving pjtgﬁp@r@tum senseIpion fletplflp@nmgd_bk temperature

at r.a be .ext om t he connect or
aso:,fz}?rg?ve“? o‘@‘aﬁ%wgeg‘ %svoi‘ﬁ’é?ﬂ ng and has a top end
and a leading end, a first conduit sealed in the
access Qp@mifold afbaﬂlngrmpeap Ith@maniibldddvingthii® passagdse

bottom of the flask
corresponding to the plurality of ports and aligned therewith to effect fluid
communication with the enclosed volume, the manifold including at least one conduit
sealingly interfaced with at least one of the fluid passages at one end, and the other end of
the at least one conduit being disposed adjacent to the at least one fluid in the bottom

portion;

a cap lock ring resting on the top cap, the cap lock ring including a ra.ised
peripheral edge to define a fluid spill reservoir should any fluid spill if the seal between
any one of the plurality of ports and the passages fails, the cap lock ring cooperating with
a complementary ring abutting the circumferential flange to secure the top cap and

manifold to the vessel; and

whereby the rigid walled portion, top portion, bottom portion, and the cover form a fluid

sealed vessel.

[0009]  In yet another of its aspects, the present invention provides a disposable flask

assembly conditioning mammalian blood, the flask assembly comprising:



a second conduit for sealed in the access opening

transporting the conditioned bl ood sanple fromthe
whoeikans2zef the flask out of the flask, and a gBRST/URLE6/019715

conduit for feeding gas into the flask to condition

t he bl ood sanpl e when a bl ood sanple is in the flask,

a gas outlet conduit for delivering gas out of the

flask followi ng the conditioning; the connector

assenbly conprising: a platformhaving a first port

coupled to the first conduit, the first port having a

first coflasgchalie foeh ofas ahvem@eade&'mﬁgta SiBYiafRallyNCRIsed *v@lume and
3@8{‘}% the bl o a second port coupled to the second

’cngf?atQPﬁﬁ‘?ﬁbg%@End connector for coupling a

second device thereto to receive the conditioned

bl ood,; '

condui tm? ?3‘3’5558453‘?’ ndge{fgé’ %%%F;t?%é’% aag%elrrﬂﬂlﬁs coupled fo the top

corfdhe flaski. ng t he bl ood; and wher eby the pl atform

|ncludes a raised perlpheral edge to define a bl ood

spill ervoir sh ds if a f

seal s vﬁ fﬂl SW%PIO%RSX@%%@?@? %\?%th’f)ﬁ)sf@}’g%’na‘;f%‘l’g the access
anspehig a8 had §t0@seﬁggh§algahg1gcgngsent i nvention provides

a vessel for processing a material sanple, the vesse

having: a materjal sanple processing chanber having: a
c h arrb e ra {1yt eandpi peales indBagdopssaneningrgr marfsperting syhoarhgample to the

5’1*;&1 dedi cated first fluid coupling
therevvlt ét"og%éﬂs,pens,e an unprocessed material sanple
to the materi al sanple processing chanber; a chanber

out | et & eeconé casimittibyseatedrih ihethcaess ©paﬁﬂ% ﬁﬁﬁdpﬁﬁﬁlgﬂhd conditioned
fluid coupling with the

eﬁ’iﬁ‘?ﬁeﬁ*ﬁﬂ?ﬁgﬁd g‘%}%g'béﬁti‘g%gﬂwgd% tdhe asker i al sanpl e

follow ng processing to the second syringe; a gas

inl et pgida saURMeLhndRit 36 fellifl o£CRMMLE AR 1o RBhENIAIEblood

| east one gas into
sample when a blood sample is in the flask,

a gas outlet conduit for delivering gas out of the flask followmg the

conditioning;
the connector assembly comprising:

a platform having a first port coupled to the first conduit, the first port

having a first connector for coupling a first device thereto to supply the blood,

a second port coupled to the second conduit having a second connector for

coupling a second device thereto to receive the conditioned blood;

a gas inlet port coupled to the gas inlet conduit for engaging a gas supply

system for conditioning the blood; and

whereby the platform includes a raised peripheral edge to define a blood spill reservoir

should any blood spill if any of the seals with any of the conduits fails.



the material sanple processing chanber; a gas outl et
port coupled to an outlet conduit for carrying at
wo e@stizane gas fromthe nmaterial sanpl e procesBCTgS2006/019715

chanber; and a sensor to detecting the anbient
tenperature of the material sanple, the sensor being
coupled to a controller for regulating the anbient
tenperature via a heat source. [0011] In yet another
of its aspects, the present invention provides a
sanpl e managenent device for use in a nedical

[0010#1 r eﬁhgyﬁpﬁnoﬁiéf‘ HEM adpB&s, ABY hieSerft dRAtiSn P@vides B&dysel for processing a
aving: a top portion, a bottomportion, and a rigid

materiahdnggle,be vasead haviegebet ween; a cover portion sealing
recei ved by a body opening adjacent to the top portion
to define a_treatpent A ' i nge; a second
syringe; th%m@geﬂ?gpgp rl%%%&ﬁ%%sg%%fé\fnzﬁﬁﬁéﬁﬁ ity of ports
in fluid conmunication with the treatnment cavity; the
first syringehdisherdnleeioeedaishyly ommptiegla fiostayrihgeamid establish a
of the plurality of ports for supplying an untreated

oG SR TP o B PSR R

J e%?daéler{g ﬂ% Ihét@ﬁélq m:)i rgczeshhg C’%lﬁtgé_i‘! it y of ports

i nc I'ng a gas 1 nlet port coupled for carrying at

Ll east one gas into the treatnment cavity to interface )
with the untrchanbat ovtlegforreleasablymoynting p sefiond syriggesand establish a
outl et port coupled for carrying at |east one gas from

det er HrATAG ret g sp Bl hedinf ERRARHELEIO gt  goated
in the treatnment cavity. [0012] BRI EF DESCRI PTI ON OF

THE DRAWNGRnpIOMNbwikiepecasihgas therseéamsilt syriege;of t he
preferred enbodi nents of the invention will becone

a gas inlet port coupled to an inlet conduit for carrying at least one gas into
the material sample processing chamber;

a gas outlet port coupled to an outlet conduit for carrying at least one gas

from the material sample processing chamber; and

a sensor to detecting the ambient temperature of the material sample, the sensor

being coupled to & controller for regulating the ambient temperature via a heat source.

[0011] In yet another of its aspects, the present invention provides a sample management

device for use in a medical treatment system, the device comprising:
a body having:
a top portion, a bottom portion, and a rigid walled portion therebetween;

a cover portion sealing received by a body opening adjacent to the top

portion to define a treatment cavity;



nore apparent in the follow ng detailed description in
which reference is made to the appended draw ngs
wob@eari212 [ 0014] Figure 1 is a perspective vi elCDUSH06/019715
material treatnent system [0015] Figure 2 is a
perspective view of a vessel of material treatnent
systemof Figure 1; [0016] Figure 3 is a sectiona
view of a first syringe shown in Figure 1, taken al ong
line 3-3'; [0017] Figure 4 is an expl oded view of the
vessel of Figure 2; [0018] Figure 5 is a perspective
view of a tggrgaptihgn of the vessel of Figure 2;
[0019] Figure 6 is a perspective view of a cover
portion of the vessel of Figure 2;[0020] Figure 7 is
sectional vReewoss sytegssover portion of the vessel of
Figure 2 taken along line 7-7"; [0021] Figure 8 is an

expl oded vi . . .Qhn; 1 Fi. 1§ S .
o berspect | 0¥ Gre RSPk B phirdlty of BT 18 Ko miplcition with
coupl e ﬂlelttkmrﬁm ;c?{iaﬁﬂﬁﬂ fidfst g?tmg? bBing Selaasablytdl?&bled Ito at least one of
sectional ,view of t vesse| of Figur .ta al ong X

li ne 18hempuralifysdparts frgypRlyg mwslméregfeg (ﬂzuﬁia apg &Wwfd syringe
the se ' k QM ' - s

11 T SEBE s So T\ ifasEoh il iy of Bt b receiving a

t he coweateghfinidi the pherbhtycufrpouts ischedingb gak inked pett@pupled for carrying

0020 P 8t 545 B sl

[0027] afid Q146 SachlidgSa SasSRflet Wl:odf)ile@’foﬁ’f:a&ﬁﬁ%gﬂﬁﬁ‘& one gas from the
portion of Figure 13 taken along'line 13-° 13'.
DESCRI Reai@nGRvIHREREFERRED EMBODI MENTS [ 0028] As

shown Figure 1, there is provided a system 10 for the

o8 B sshief RO SR it Bk o T Bt e B e

treatn@nptaititgl i ty of entities which are used at different
stages during the handling of the blood sanple, such

[0012]°" BRIEF DESCRIPTION OF THE DRAWINGS

[0013]  These and other features of the preferred embodiments of the invention will become
more apparent in the following detailed description in which reference is made to the appended

drawings wherein:

{0014} Figure 1 is a perspective view of a material treatment system;

[0015] Figure 2 is a perspective view of a vessel of material treatment system of Figure 1;
[0016]  Figure 3 is a sectional view of a first syringe shown in Figure 1, taken along line 3-3’;
[0017] Figure 4 is an exploded view of the vessel of Figure 2;

{0018} Figure 5 is a perspective view of a top portion of the vessel of Figure 2;

[0019] Figure 6 is a perspective view of a cover portion of the vessel of Figure 2;



the bl ood collection syringe or first syringe 11, a
bl ood sanpl e managenent unit 12, a bl ood treat nent
wa@rios/113212 a bl ood delivery syringe or second SRCT/N§H06/019715
15, and a wistband 16. The first syringe 11 is used
to collect an untreated bl ood sanple from an
originating patient 17. Followi ng collection of the
untreated bl ood sanple, the blood collection syringe
11 is coupled to the sanple managenent unit with the
bl ood delivery syringe 15 al ready nounted thereon, and
| ' R t e 2 taken alon
10020] 0 R e R ot el po e fekl T e ;
line 79&npl e is subjected to one or nore stressors, such as
ozone or ozone/gas m xture, ultra violet (UV) |ight
nd .nfr -.red %%W%iener FO||OMA¥€ treatnent, the

[0021}, 1%& EYUR davigiy Q’Frgg?ré)d) %o the second
syringe 15, fromwhich the treated blood sanple is

[0022pdNi gt eried [pbﬁpédﬁﬁe oldvgbiat tovgr paitiorntit dondbits oowpled thereto;
nmore critical stages, the system 10 prow des for a

verifi catl on check, ained at reduci g he p ssi bi ..
[0023b " e, 1000s Bl ischmel viencofdes oer A5FSHE Sanismalqng line 10-10;

returned to the correct originating patlent 17. This

ys d (S Bidpd1 $iB& RAL SR BhRige BF Flifike 2 fakieh Slong line 11-
mﬂZﬂrea?%gmbh iIlg]r%tsreat ed ?ﬁlrm or (k:)oth vvlgteh {hé%l:e ne
11°; originating patient 17. Typically, the wistband 16,

the first syringe 11, the sanple managenment unit 12,

02} 35520 PRI a B o R Sy coup

theretbncl ude indicia, or may be nachine-readable via
optlcal or electro/ magnetic nmeans. [0029] As shown in
gures 2 and 3, the first syringe 11 has a fjrst body
[0026b or tElghfellé igperepecivoviewe asovs nonten efihe vassel ip apgther embodiment;
and which in cooperation with a syringe plunger 20 fornms a
sanpl e receiving chanber 21. The first syringe 11
i ncludes a first channel portion 22 with a channel 23
[00271 n cRigmeriddah seionaltviiew hEths anpdreporttmeoifiggredBankeayalorg line 13-
, and a first syringe inlet port 24 for ingress of the
13°. Untreated bl ood sanple. The first channel portion 22
al so includes a first syringe outlet port 26 for

DES@E@mimTHE@REFEME@MB@mNMPSe therefromto the

sanpl e managenent unit 12. The first syringe outl et

ort 26 includes a channel 27 in conmmunication with
[00285) he Ahshoven Fizyre b, thererigdrevided asysiegeH far the collection, treatment and

delivery of a material, such as an autologous blood sample. The system 10 includes a plurality
of entities which are used at different stages during the handling of the blood sample, such as, a
the blood collection syringe or first syringe 11, a blood sample management unit 12, a blood
treatment unit 14, a blood delivery syringe or second syringe 15, and a wristband 16. The first
syringe 11 is used to collect an untreated blood sample from an originating patient 17.
Following collection of the untreated blood sample, the blood collection syringe 11 is coupled to
the sample management unit with the blood delivery syringe 15 already mounted thereon, and
the sample management unit is introduced into the blood treatment unit, in which the untreated
blood sample is subjected to one or more stressors, such as ozone or ozone/gas mixture, ultra-

violet (UV) light and infra-red (IR) energy.



[0030] The first syringe inlet port 24 is provided
wth a first syringe inlet valve neans 28 for
wa@oeobned2it ng t he fl ow of bl ood through the firBET/US2006/019715

syringe inlet 24. In this case, the first inlet valve

means 28 includes a housing 29 containing a valve 30

arranged to be opened by a conpl enentary val ve nenber

| ocat ed on an external device (not shown). The

external devi ce may be a blood collection unit, such

as a "butterfly" needle or a sodiumcitrate bag, and
Follov?ﬁltgl REdthentEfEREA0 b%ﬁ“@hgﬂé/ i eRwAddE irtb 1Bd s&UhH'EE@mge 15, from

port 26 Is a ir bayonet pins 34 fo

whlch:ﬂmmeategl blhed sample is ydmmg@er@d 10 tthe ongmefaﬁﬁap@tlent 17. At one or more

eited{ e syt BBy Sorf Ttiakith Ineeky oSh eyt possivii

of err6t, 8 efkub® Hat theRoRBARIbISId b Kerefiiddd B8he Boﬁébt @m@mng patient 17.
40 which forns the outer end of the first syringe

This isdone by ;mtchl%the[l@@silqmni@ eithexin ids/reateb Olmntr@&domn or both, with

ge
the Opxnmp CUI? ansﬁ?@@gﬁg aﬁdﬂrgg%?§VﬁgEy %l the sample

managd&hait antt 0.t the sé&’dndng&u@edl'.‘?}rmbm&e dasitifichtion dataaassociated with the
pati ent, such as identjfica Jon data, SKU, serl(#ﬁp
origingting PaBess thedagmmay iaglyds yndigiee or may; be aaachingagadahle via optical or
a, health practitioner data, nedication
dbc“ée%%ﬁkﬁygﬁé%tlcatlon data, and so forth. The data, or
portions of the data, may al so be secured via
[0029¢ncr)91p1shmm &l Bigutes Brandahdhe dhsrysnge o1 das arfestdlmda' portion 18 which

oSBTl S Bt AR 20 frms sl
recenﬁﬁ%%ﬁiﬁﬁe‘i: o1, The HRE8INfe 11 iRhled B AR cRinm] PE&EISA QR with a channel 23
for data storage, atimng circuit, an antenna,

in comnptnwatlos oithcise samplm reotivingeshander 2lcandag ﬁéstcﬁysmggyﬂlet port 24 for

e RO o P2t S pRe 2R o st mine

outletl ngrﬁ a6 %ﬁ&ﬁsﬁdn%iﬁ?lthe a8eQEddbledd Whhpleatherfibanpathersagiple management
IDta 0032] Below is a description of the

unit 12y The ﬁmﬁsyrngmouﬂet port 26Haclyiesorichanagh Heinicopraagation with the channel
|nvoI of the sanple nanagenment unit 12 in
231 m?ﬁglcb %H%ué Lér§r1?ent unit 14. As shown in Figure 2 to
6, the sanple nmanagenent unit 12 is a vessel 42
[0030] ncl Thi figpt ayrinigg ietysrt 2Hispootidehwith avﬁirshsyaingeilﬂdmalve means 28 for
p, portion 47 wth

rtion_46, enin
contrqffipg e %@@.oﬁg@oﬁ tlgygh 5o Himes it o4 ofn e Gioe, Wl Hist intet vatve
reat; esCha r ot c Y362 \ I
s R g LA M0 o] 6228 cpncd by o
compldmeeﬂmy watmpmmban rioaaﬁedrmsalaemsmal gavico (nascsbowe).t Rbe external device

may l?el E(l) 81%03 %gﬁéc%bn unit, such as a “buiterfly” needle or a sodium citrate bag, and so forth.

Extending outwardly from the first syringe outlet port 26 is a pair of bayonet pins 34 for
coupling the first syringe 11 to the sample management unit 12. Included within the channel 23
of the first syringe 11 is a valve element 36 biased to a closed position against a valve seat 38 on

an end cap 40 which forms the outer end of the first syringe outlet port 26.

[0031] The first syringe 11, second syringe 15, and the sample management unit 12, may
include circuitry for transmitting and receiving data related to the syringe and/or its contents, or a

patient, such as identification data, SKU, serial no., manufacturing date, expiry date, fluid data,



The vessel opening 48 includes a rim54 wth an
annul ar flange 56 extending outwardly fromthe rigid
wowrloeaes2pprti on' s 44 outer wall 57. A threadedPCi/ng2088019715
abutting the annular flange 56 has one side 60 which
engages the outer wall near the top portion 47, and
the other side 62 bears threads 64 to receive a
conpl ementary threads, as shown in Figures 4 and 5.
The cover portion 50 includes a top cap 65 with a gas
inlet port 66 for delivery of ozone to treat a bl ood
healthsﬁgﬁ ty dafd, ﬁ@ﬁtﬁgd&étﬁfon&o&atta,%edlea{u&r@a@' augtatiefionl détzﬂ%nd so forth.
ozone, and ot ases fromthe treatnment cavit
The dﬁﬂasor portibusdefthe dlaw,hnast apo ba peo@secl va gnerypidreslgon S ami schemes, to

forma.ded ated first ui ou.
ensurg dple Rgfich ge Bt e pet o oo Sl The Py by G, bt s ot
limiteR! BOH SRR B YeRFetll B ?ﬁ:nﬁléﬂlsl Bit Prochbeiof, £ alefny for data storage, a
cawty 52, a chamber ouflet 72 to form a dedicated

timing efrowit] 41l eiténeo uippq)\ﬁg siuroe, tipputiut devices Fighges asdisplay, an LED, a

[ ur. Y rt
speak%rmap é’rsvi%ﬁi‘p %ssagsexgmggen itﬁofz%lc‘}}ﬁ i eil?lvle ¢a ﬂa? eﬁ\%é%%%aluon (RFID)
integrfe@ 2irBekt 4skocidte withinf@tedind 3r MRFHH@ a si de portion 76
sealingly engaging the vessel's 42 inner wall 70, a

1003285 sRelow i deOrPIOBOR 1t FERIRBT RORIP of (3 plood Teatent process
1nv01\§}9$: Eﬁeg%g otfgx sﬁﬂﬂw lﬁ&?%&? Q,Exg’lflh lﬁ‘%ﬁ@bﬁ)ﬂéheﬁtﬁﬁ:ﬁ ﬁfu@ aged s shown in

e annul ar flange :
Figurd Deo e thef sahmemam@emananﬁahbﬁ a/wetslaeltcliencludmgaqmgé walhad portion 44

mani fol d top portion 76| Iu es flujd pass
it SROeS: g 4Roh s B LA s LS iy o cover
portic U§O & adfiife 4 ELahdR Qhaﬁﬁéf'&he%enﬁﬁaﬁm ThB vEésgl4Binludes an inner

passages /8, 80, 82, 84 correspond to the gas
wall 49nzirﬁit om«:rrWalBSl and glaesbottmhmpomea dbdap abowl §3 4o sreeivetthe blood sample.

rhe B3] oA B 5 B30l R g By from

rigid VAR pdriofs 34 o8teP wall |5$ RaABRAIHinB58 ﬁﬁlttm?@tha Iaﬂm&ér flange 56 has one
extend fromthe manifold top portion 76 to

side G@a&nhxbb lenigaget theroupss meallowear the tap pertioncd 7y aléfbther?ﬂil% gide 62 bears threads
fold 73 6 e dn

o4 o Rt e el ad BRARE 4oty PRSP o4 5, Tho gyer portion 50

mclude@ aCtbpeEp BS Withrd day inet port Gﬁéfdmlelméfymmzom}nto(ﬁeat hdaldmlvﬂample a gas

3, and in contact with the bl ood sanp %2 passa
outlemrs &8 Euthe dischaseeofsthe pronso AR Rk PO PR GrP A Chgiy 52. Also

| f gl dicaAH ﬁm i) ling with th
md“%%??é%t 9)3 %Ptgggl F%{l&h?%e vtegésgrfo}% H%e treated bl oo 08 Wl ©

first Saingk eutlst gert iéesarh that tHeewstemmtaddblogd isapplel fay be dispensed into the

treatment cavity 52, a chamber outlet 72 to form a dedicated second fluid coupling with the

second syringe 15.

[0033] As shown in Figure 7, the cover portion 50 further comprises a manifold 73 received
in the vessel opening 48. The manifold 73 includes a side portion 76 sealingly engaging the
vessel’s 42 inner wall 70, a manifold bottom portion 75 facing the treatment cavity 52 and a
manifold top portion 76 with a lip 77 abutting the annular flange 56, such that the threaded ring
58 and the lip 77 flank the annular flange 56. The manifold 73 is interfaced with the top cap 65,
the manifold top portion 76 includes fluid passages 78, 80, 82, 84 to deliver the blood sample
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via a conduit 90 coupled to the passage 84. Coupled to
the passage 78 is a conduit 92 for delivering the
WO@2@na23285 or gas m xtureto the untreated bl oOPCHEAMNE019715

in the bowl 53. The passage 80 term nates on the

mani fold bottom portion 75 to define an aperture 9 1

which interfaces with the interior of the vessel 42,

and serves to purge gases fromthe treatnent cavity 52

via the port 68. The conduit 90 and/or conduit 92 may

be a rigid tube in a sealing condition with the

Is

ond offR i Buf pdof WG ok REe R0 e b BRongCERIR S Plhciibihges 78, 80, 52,
84 codeypmnd ita tlee gasrimlat ﬁdﬁ b6 ot Igas mbat cheedle port, g‘dtseowbh oaitt683g gas exhaust

necdlt Brsrave: Bl B A BnBRe B0 ha e ed bl ood

sanple is caused to travel down the exterior wall of

[00343 he AbehsS hpFlgal%ngrmé YasiBres 18] 80,C8MAndIS4 akieAd ffveh Bfe manifold top
o minimse blood 'oss due to residual blood in the

pomomﬁﬁem tbe_l_ mamfelddmttdm portion 7hc Alspdaciaded, inesthe gaanijold, 73 ia passage 86

conmunj ca
for reiiak BahaPf s Bk g8 & il BN 1 Y8ke Gkl with the
bottoGRktidnoft the bBRIS3,28dtie cﬁtﬁscttrvﬁtﬁ the Hlﬁbd sauiple. STevgdssagk 82 is coupled
treated bl ood fromthe bow 53. The conduit 92

to a sher lcorbist 89 exierdinpiromcthe mapifold: hpstony Beriog 4s, Hie gpaduit 89 introduces
untreag%ﬁ(&g)é& 18 sl %ﬁ eedjeaﬁld Shd s[a%ﬁes% d-gﬂﬁerg@% ?1‘3 SE&)nd syringe 15

nclude a er, suc as a ropho
via atcontheit @Op&cﬁfp&dttotﬁie paﬁ@ge% godpled rtesuhe qfasiagel%ﬁglscalcondult 92 for
conponents or debris fromenterin avi n
deliveringathgeqrone @9? ) 359 mixhEelyHe dﬁﬁf&%‘i@éotflw‘f SAmpR s,B1 |B%W1 53. The

passab® 80" RYGtates! @GP | oog{ gka%fomh%ﬁdﬂ 6{)%&1(9)}’ 75URS i@l #h|aperture 91 which

reventing rom accessing the filter.
interféeenavith thy, muamr afdbe vesselxda aBdl ecvelutoi yge geangs fom theatseatment cav1ty

I I X IRy —

with ﬂﬁ%ﬁhﬁﬂ@' 78 uarlail@%let)&&ﬁﬁntswh@ dofoldE® HifFEthe mAMifold 73. The untreated
Included is ananti-viral filter nedia to hel p prevent

blOOdbilamplﬂ igdoicedrdowh aitat aeluimen 3 dn he ¢onflpis $0e theconduit 89 is adjacent to the

ernb b GBS & e ) g AP b BF pood sample s
causes ﬁ'avélj%wnw&itermlll\dwhé’rﬂaﬁnmk@@ 3&Embby )i ¢dnfiguration helps to
Figure 9, there is a cap | ock ring 94 which secures

minimige blogg lesssiugso mtﬂuahbbﬁ@m the|lgmen 91; ‘Bhe genpsiuitaq( iludes a Tumen 95
with gﬂ %ﬁd dp&lul&] cc?t%%ﬁglcﬁﬁ&xgwﬁﬁ the%li@sa%@ Povhi?S ke dthe €34 of the lumen 95 is in

contact w1th the blood pool in the bowl 53 to ensure the maximum removal of treated blood from

i—q

the bowl 53. The conduit 92 includes a lumen 97 to supply the ozone gas or gas mixture to the
untreated blood.

[0035] The gas ports 66, 68 include a filter, such as a hydrophobic filter to help prevent the
ingress and egress of biological components or debris from entering, or leaving, the treatment
cavity 50. The hydrophobic filter also helps to prevent clogging of the filter by substantially
preventing blood bubbles from accessing the filter. Generally, the gas is exhausted during
treatment, as such, the gas outlet passage 80 is disposed close to the top portion 47 to
substantially avoid contact with the blood bubbles present during treatment. Also included is an
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lock ring portion 96 with a raised peri pheral

circunferential edge abutting the top cap 65 and a cap
wo owké/1252mzy t hr eaded portion 98 with conpl enent BETUS2006/019715

t hreads 99 which receive the threads 60 of the

threaded ring 58. The cap lock ring 94 envel ops the

edges of the annular flange 56, the lip 77 and the top

cap 65, and thus the annular flange 56, the lip 77 and

top cap 65 axe sandw ched between the cap |l ock ring

portion 96 and the threaded ring 58. Therefore, a cap

anti-vir9CHtdr HERIP RS Bélﬁ @re%@nﬂ lﬁomgilﬂn%f BaBbBY ahE dirPRomeeridihg, or leaving,
top cap 65, when'the sanple nanagenent unit 12 is

the tratrsenticavity h0.dfor epaiple; themntisizal flfer mpdis s a0@dmicron filter from Gore,
Fol ' y of the vessel 42 conponents, the
USA’%@?E%W?‘Z id seal ed by bondi ng or wel ding
together the cap lock ring 94, the top cap 65, the

[0036]rani AglstowR in Fhpwrd O thardeid ardapdodkBring DA wlbch §éo&f&3&h5ﬁ)p cap 65 and -
and the top portion _47. The el evation of the cap
the mapifdd Hdy i epepoBtian il thedhrededaing & Thereendeclaripe 86dncludes a cap

o L PSS RO B by it cu 5
cap lock kiag thedded pOrtioni 988witﬂ'b<htﬁplefrhﬁtabl th&dlde 99 l\a&ml'sreoelvé the threads 60 of

top cap 65 nd i ont aj here b el evat e .
the thiegled 18835 o L Gaprlodkgring; p5| ggbp }ihe appler Hange 36, the lip 77

Irga | .
and ﬂ?o%g%ab (52 s 4 at‘l’f”;‘ﬂt g f’%@*&?ﬂ’ T ¥s%ite sndwiched
betweem tHeuspdock mtgmdraom 86 had t}pdhltea«bad 05 i Eheredoneaa camlock ring portion

96 is t?xﬁ]iegﬁg lﬁ &iltgﬁﬁ Iﬁ Eg fcas @r oovg[s éq%%g%%%rﬁ%ﬂ% is position in
an upﬁgﬁt mesRen dl NEhsRAYL nF‘(Slld%lﬁ§ a%émﬁfy 6fbcﬁe {édsSlt 4200 pgdaents, the vessel 42
outlet port 26. The base of the chanber inlet port 70

is liquid s@@djw@ndmmq@ng tagether the@ap Wnkoinga ¥ the topesayp §6,ibe manifold

73, G R e At et 3t SRR g7 TRE AEGuR of the cap tock

ring pPitivh Fabot@ie!toRtaes défmebalbldodl sFﬂB&S@QQﬁ z&ﬁb?s}ﬁiﬁtﬂ afieblood spill if
val ve-actuati ng el enent 104 di splaces the val ve

the seal katwean the first siminges] lcanskthe chambariiplst peyh7f dails; RBus; dhe/blood collects
L Y.
on 2838 g SRR Sl b UlaG R, A% GRS 08 b any blood
spills Into tl® Homppsairaehtiunitlacesubgtaatisibdelimginaedber 106, which
m'nim'zes notion of the first syringe 11 about the

[0037], ;¢ @@%r«i@%@é@é\r@% nlqgg’gézi)poiﬁgl ﬁf‘g@ali gol %i%?t%n 100 with a

s T e o S i

pair of oatrespdnding bayoaetgauoivtof the ifidst sptegoutlgt pirh db.elhelliste bfthe chamber
inlet polr%J J75l iS58 %Q—Iagt%%gu?gnel\éwmegt 104 which abuts the valve element 36 when the first

syringe 11 is received by the chamber inlet port 70. In operation, the bayonet pins 34 travel along

the helical passages 102 and the valve-actuating element 104 displaces the valve element 36
from its closed position against the valve seat 38 to open the first fluid coupling. Once fully
engaged with chamber inlet port 70, the first syringe 11 is supported in place by a saddle member
106, which minimizes mbtion of the first syringe 11 about the chamber inlet 70.

[0038] Correspondingly, the chamber outlet port 72 receives the second syringe 15. As
shown in Figurell, the second syringe 15 has a second body portion 110 having a proximal end
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a second inlet port 118 and a second outlet port 120
coupl ed thereto near the proximal end 112. A pl unger
WA 2®6i1252$2 | dably di sposed in the second fluid PETEB20061019715
chanber 116 at the distal end 114, the plunger 122
serves to draw fluid into the second fluid receiving
chanber 116 and urge the fluid therefrom The second
syringe 15 also includes a second channel portion 124
with a channel 126 in conmunication with the second
chanber 116 and the second outlet port 120, and a
112 ar&{@?ﬁ% gr}(g 14, &1%&1&3[% E?&eWutl chdihe? 826 Refhial c%ffnmumcatlon with
and’t e secon anber 116 via a portion of
a secohﬁfinl@hpdihﬁ&llS iiﬂdBa sécond lovtetgoatrE2 cadbed @etem:mae dhe proxiyeal end 112.

chann bi ased to a c OSLtI i,nst
A plagn g3 i abgp disHos Te b Esipoa S BERVIRE CRBBLALY o distl end
114, tﬁé gelsﬂzo b ldREE ALl igfo Me'sbeohiBluid RecehBf® Bihmber 116 and urge
P e out port 120 includes a rel easabl e | ock

the ﬂmdahsreﬁmm ﬁ.“halsbmmsl syHege 1 atsodnpludesda tsecand channel portion 124 with a

oS 55 B PO S AR b 0 o 120,

a chalﬁféi 1 89in cdhBukibaTdewite e Lborinlet Hrti 19 8% ddhd®REnd GMnber 116 via
to only receive the second syringe 15, and the hanb

a portionl eft thp ehantieh 12h 14 valse elemest 1Hbistlpated iy the channel 12§ A biased o a

reventin rro etre t d
ctos RSSO SR gl 3P AT L REEE B3 cpd of e secon
syrindeOR&A Ip ofﬁlﬁi‘ovﬂhelsecdﬁdg;yhﬁge Guﬂﬂdpdrﬂ 120 hﬂcludimrd)eerleasable lock means

out | et port 72 has a female collar, portion 136 w

whxcfpdiqwaﬁhemqait@alplpgd t be adwinisiered 4 dke pRticyf 9 e‘é’hfi!fsgle identity of the
treate& )iatlc? ﬁu]%%@[&‘l% Rih ok bltlgm él H% et "PAY Ehéinber outlet port 72 is so
ondl ng one or nore ext endi ng outwardl'y
dunerfsidmdttdﬂ enBaeosive therseogd syrihgd 1fcartd thée 8haifiber inlket pert 70 only receives
el enent 130 is al sg aligned abut ment

the figgt pyrapacnkl. dhsnrpyeniing TRICh t{l% RS BF%&W‘FE aPﬁé ol waste from
ﬁnhd%ﬁ%ﬂﬁﬁﬁnﬁyﬁéﬁﬁwﬂﬁrt 72. The val ve actuating el enent
Is t

us operable to di spl ace the valve el ement 130
fromits closed position against the valve seat 132 to
[0039) penAs sbowe doFigufes i asd dOuihiei ohgrnbermltbam’c&ﬁ@ﬁ‘aefem&l@@ollar portion

al.so supports.the second syringe 15
136 iy § G RG SIS ACEHEL RERPEH CHHADar 1SR ispliph Tptofgfor n ts wll to
engag%%&brfe@ﬁéndiﬁgeoﬁd drShors YirsNAe ekiendiig dthﬁaﬁe_scﬁﬁﬁh thy sécoge syringe inlet
are adj acent to each other when positioned on the

port 1d6v dihe piehei eamant 139 5oUw) alignechforigbuimant Wity quhj’eaciliatlé'ﬁc?lemem 120
which & © pOSTHONE YL D& &Rfémngﬂ PN HRE GRELh R QBmefd 120 is thus

operable to displace the valve element 130 from its closed position against the valve seat 132 to

open the second fluid coupling. The saddle member 106 also supports the second syringe 15
when it is in a fully engaged position with chamber outlet port 72, such that the first syringe 11

and the second syringe 15 are adjacent to each other when positioned on the cover portion 50.

[0040] With the first syringe 11 and the second syringel5 mounted on the cover portion 50,
the sample management unit 12 is received by the blood treatment unit 14. The RFID tag on the
sample management unit 12 is read by an RFID reader/writer associated with the blood treatment
unit 14 to verify aithenticity of the sample management unit 12. Also, subsequent to the delivery

of the blood sample to the treatment cavity 52, and treatment of same, the RFID tag on the
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t he sanpl e managenent unit 12 is received by the bl ood
treatnment unit 14. The RFID tag on the sanple
worevageszent unit 12 is read by an RFID reader/MT/U82006/019715
associated with the blood treatnment unit 14 to verify
authenticity of the sanple nmanagenent unit 12. Al so,
subsequent to the delivery of the blood sanple to the
treatment cavity 52, and treatnent of same, the RFDD
tag on thesanpl e nmanagenent unit 12 receives a disable
code fromthe blood treatnent unit 14, thereby
sampl® nEMEPrh & u‘hﬁel 2 RB&IOes0d disaBlesivdp fnanablend nicatnmint ubi. 14, thereby
Al'ternati vel the RFID tag may be rendered |nopeﬁgﬁ£
prevernylgaﬂne areserofahe shwplel meeagemegt anif J3e AllsrsEvely ol tag may be

herein.or,to d r to destroy th
s 553 bl R ¥ e gl o o o sy e
antendal Pt dBvr/irabdhitteat ed bl ood sanple in the treatnment
cavity 52 is subjected to one or nore stressors, such
ozone or ozone/ oxygen m Xxt , Itr -V.i 0 . .
(00417 i o, comrsa ot R tPBRsch o och Sl g bF pydatiiént cavity 52 is

subjec%heﬁ:g dne H ﬁléﬁ'é" Sir8drk 8hcR Ustd-8Re 4)@ 0%6‘1%/6}8%6@ %Y‘xﬁﬁé’? ulﬂﬁ-vmlet (UVv)

ortion 46 and t he bow are nmade fro
light (Ap B andr € aimtrm) aud iafre-red (R) leeengf, via @h@mﬂiﬁtd Pogtiend6 and the bowl 53.

As sugorialad RSt d0eirkl RGN ‘Cab o OBy SEppRyIaLn Eysrig capable of
transnﬁ |gastus €h radifliohN&lcHla8 tl&ﬁ—déﬁs‘iﬁfrﬂal%ﬂ%aeﬂd‘(ﬂmscoﬁtalmng a small amount

tor 141°to sense the bl ood tenperature within
(about 51%) oif ethylqpeolinyd regetatee Tba\vhm-yumr apsernblyt 8% meb@#&@dh@’mlstor 141 to

sense %Jl%lggd q?r?pgtra:t%g mallri]I!:l rlggeip?ct} 8 f%gg\);?g?b%néﬁé&t thﬁiperature during

the tr&it:AERNRBELSE) ﬁlmteﬁms@k 1% housed tid atthadistoh dgwn tehisr 140 made from
conducti vi tﬁi The tube 142 al so i ncl udes  a
Wi

biocomphtible ineateria) withr yybstautiallydueh theamaheondpsiivig The felienldsalso includes
a su c1F:1éf1fl}é :I(a:rt‘glgl s;ii;lrt%ﬁ a?e%sgfc{ iGRhart Mididdsst H)eref?eéﬁv‘?:ﬁy ]tf'alisfef heat to the

S trme perirod, as shown in Figure 9
thermftorShin 4 RativeBr shosit tixhe Zbéﬁocil Sas(}xhuwinelﬂ Rigure| % oAy suchl the thermistor

141 i;&%ﬁé eiciélcgf @cgqrt]q?ptst ¥ ﬁpg geR 85 g ;qng&gq glﬁt ”cgla contacts 144 are in
turn c@sl{)l%&' Macﬁ?ml: %g?{rﬁg?r?)? 'i§g19 &néaﬁ? oP h‘%qgo&d ﬁ?ﬁtﬁféﬁf uhifl Using an output

an out put he”t herm st or
from e¢he <1hesrﬁﬂster ¢41,cthiet ¢lyctomid cogrcmtnyeam éogmnnams eqani determine whether a

whet her etern1ned bl erat ure
Predeﬁé@ﬁlefle*aewgaoo eREFASE be Dot Baeheh T ‘“@ Efspric circuiry or
logic l'g?%ing @fth@%ﬂ"a?&@ hbfeodtit! ar SibvARRith® Heddary steps of the treatment
g

e necessary steps of the treatnent

procepurec auhhr as, canpAningshe pmmm@)mﬂéamtan@ aecopdisyripgs lpbel, and ensure
they (‘!a?r?relldenatl%gl ﬁc’a entnlgfo% {15}9 %1C| t%eb %ed bl%‘(r)]&j isHdBihiStered to the patient.

1=

[0042] In another embodiment, as shown in Figures 13 and Figure 14, the vessel 42 includes
a cover portion 149, which includes like elements as found in the cover portion 50, with the
exception that the chamber inlet port 70 is a top mount with a Luer connector 150 with a vent
cap 152. The Luer connector. 150 receives a corresponding Luer connector 154 on a first syringe
156 (not shown), such as a conventional syringe. The syringe 156 is received vertically on the
top cap 65. The chamber inlet port 70 includés a valve 158, such as a duckbill valve, which

remains closed when there is no blood flow from the first syringe 156, and is opened when the
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they carry identical patient information, the treated

bl ood is adm nistered to the patient. [0042] In
war@bhes21enbodi nent, as shown in Figures 13 anBCHUSM0€019715

14, the vessel 42 includes a cover portion 149, which

includes |ike elenments as found in the cover portion

50, with the exception that the chanber inlet port 70

is a top nount with a Luer connector 150 with a vent

cap 152. The Luer connector 150 receives a

correspondi ng Luer connector 154 on a first syringe

flow 7628 icA@ises MANE) the Sk REnathsCRIMERhIOMR! fikY Eyri@R- 1588 engaged with
syringe 156 is received vertically on the to

chamiRrdnleh aats &0 Whilecthe motreatgd) bload |is) meﬁed anto éhelgeam@abeﬁvﬁy 52, while

prevetod BESTISR) The S5 Findt ke FER B ARl PULF e dispensing of

the witRRRAIVEE thtd ﬁ@‘ﬂr&‘ﬁn&xﬂkﬁvitﬁ@@éﬁ@@mg—ﬁhﬁ ﬁrsttsbﬁng’éillﬂée closes the valve
remai ns open when the first syringe 156 is en

158 apflispals Hhmisestment eavitydram Zhe oribrier tihe viense! datie ghqﬂ iglgduced into the
blood FefiHP t%ﬁ? 4 ?‘?n ttllﬂeeti.é}{r&? tu&%éﬁtyofatég nikHd Sample, the treatment
reven i ng I"ow e TIrrst syringe 1 'S
cavmsimmsnbpnteli;at teastmne dtrésbt, gutings dZoee di spmmriixygenfas hixture, UV A, B
unt r eat ed hl pod |nto the treatnent cavity. D sengagi ng
andqlﬁglaflp?:ﬁldé%ﬁ“ﬁ%@ 1390¢| oses the val ve 158 and seal s
the treatment cavity fromthe exterior. The vessel 42
0043] S tb@ hainglyC a ekt BRUG! Q2672 i aLHEE M dﬂﬂ'vhthl& L 1
L 31 [ nﬁte e clog‘jge of t hg t reatlgr?gﬁt éf t Eg b0 | ood et connestor
160 vs&etn@ ivent capd 62r €he hmert comawtt)lyl@lzracsws:ub icenespanding|Iaws connector 164

one stresso u as .0zone or 0zon
on a §iEd g o6 oS Ry Risas ST RRoRl e The syringe 166 is also
receive@etidaflf byl tHO b3l cap @5t THO eRsthRG ovitlet pisit ¢ avdheles QUJE&JI\QI 168, which is
port 72 1s a top nmount with a Luer connector 160 with

openes! whan the sgcond 3yringeel G6iie engagad @@ﬁmhamgr putleb pod J2qto allow the treated
£ n L C n lypge

bloodctggo é@% %ﬁ% lﬂ?esggaﬁm éan nven Oln%l%a?g S%s&ﬁﬁé& l$ﬁ,eafter the blood

treatnSant, lmﬁ& BieGeritigdaslefldve. QleM@ﬁlng/ﬁietﬂeG@dsbly Seypstofiehd fpate@pt procedure,
65. The .chanber outlet port 72 jncludes_ a valve 168,

such g icemppEng ml%wsﬁbﬁ@ bbeband sepppd sEringsglabel, é‘i‘fbﬁ’@%’&e they carry

I t

S T L e A
into the second syringe 166, after the bl ood

[0044] r eaEwmnthoughh 'theeiepcr@timtabnge hainldﬁjge\part%bﬂlsad/iqmqhe treatment of blood

samp@gﬁigssﬁr% o e nggftg i%% tF géé%g%e@ﬁ%%ngﬁfes thereof, may

be uséy fdr @gl%%)ieé Reler ﬂi’&ﬂ%l@&ﬁééﬁrﬁ)léi‘ SUChCAMoYe ntherdw Sﬁgylﬁﬁﬁdtﬁrﬂmds semen,
information, the treated blood is adm nistered to the

ova- flaid exxtures, other bodily fluids or other medical fluids which may or may not be

“autologous™, for example fluid mixtures perhaps containing a patient’s desired solid sample
such as from organs, body cells and cell tissue, skin cells and skin samples, spinal cords. The
device 10 may also be used for medical testing where it is important to ensure that test results of

a particular test can be delivered to the originating patient 17.

[0045] Although the invention has been described with reference to certain specific
embodiments, various modifications thereof will be apparent to those skilled in the art without

departing from the spirit and scope of the invention as outlined in the claims appended hereto.
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[ 0044] Even though the description above is in |large
part focused on the treatnent of blood sanples, it
wowdok/1p1under st ood that the system 10, its coPQDOSIE019715
and alternatives thereof, may be used for sanples
ot her man bl ood sanpl es, such as bone marrow or,
| ynphatic fluids, senmen, ova- fluid m xtures, other
bodily fluids or other nedical fluids which nmay or nay
not be "autol ogous”, for exanple fluid m xtures
per haps containing a patient's desired solid sanple
r )

T O T QE T NV LGN IS WHfieH AN S .08l B proPERTY

OR BRYVHLEGEOES CEAIMED ARE DEITNED ASTHOMOWS:t i S
important to ensure that test results of a particular
tegt cgn be.delivered to the originating patient, 17.
[ 0ba5) ATRSGHSE oS P eal PR Betn theGarel BRtingi |
reference to certain specific enbodi nents, various
modi f i catdpostitién) ateebmWdriod and R Pk ;
skilled in the art w t\r?out depar ?i%ncgw%l}%c?rﬁrﬁ?ggﬁe%wem’
and scope of the invention as outlined in the clains
appendedCHEF BeBiorsealmgperi vy Grssef igpeniNg BRREEN to e top portion to
VWH CH AN EXCLUSI VE PROPERTY OR PRI VILEGE IS CLAI MED
ARBe X N AR EFA-ONB: 1. A vessel for use in a
medi cal treatnment System the vessel having: a top
portion, a bottomportion, and a rigid walled portion
t her ebethaseyer parttaewingar plivalitysefparisgn flaibioratuiigation with the
vessel openi jacent to the to ortion_to define a
treat ne ‘%@8@‘%?% ?(ﬁén%‘c?ﬁ?éﬁr T ?ﬁ%q??éwwgﬂ'admnﬁ ality
of ports in fluid comunication with the treatnent
cavi ty 4 einpeR@ieSénsof fo AeRaRinMg BE tdrBAFhtufSF the Wi Kast one fluid in
and a tenperature sensor for determ ning the
tgggerature of the at least one fluid in the treatnent
c 39t FGAMERESIGE: t he rigid wall ed portion, top portion,
bottom portion, and cover portion are assenbled to

f oBr&infthd HiidSEal MESS Rl poftion of e¢laim1 .
wherein t heglat%@%gag)? on F01lplpl?| i ggggrgﬁ%gﬁdpng gnncgf:%yerg-omon are
Thgsepaddedto fofmal fhiidrsaledwessl.n t he cover portion
includes a gas inlet port, gas
2. The vessel of claim 1 wherein the at least one fluid is a blood sample.
3. The vessel of claim 2 wherein the cover portion includes a gas inlet port, gas
outlet port, a treatment cavity inlet port and a treatment cavity outlet port.

4. The vessel of claim 3 wherein the cover portion further includes a top cap with

the plurality of ports and a manifold abutting the top cap, the manifold having fluid
passages corresponding to the plurality of ports and aligned therewith to effect fluid

communication with the treatment cavity.
5. The vessel of claim 4 wherein the cover portion further includes a cap lock ring

resting on the top cap to secure the top cap and manifold to the top portion of the vessel

6. The vessel of claim 5 wherein the manifold includes at least one conduit
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outlet port, a treatnment cavity inlet port and a

treatnment cavity outlet port. 4. The vessel of claim3
wob@ea2212 he cover portion further includes a POPUSHNP6/019715

with the plurality of ports and a manifold abutting

the top cap, the manifold having fluid passages

corresponding to the plurality of ports and aligned

therewith to effect fluid communication with the

treatnment cavity. 5. The vessel of claim4 wherein the

cover portion further includes a cap lock ring resting

0

C REHEL) BErRR WA SFRANOE OF ioghughy CTRRUIRIOICU, A o otter

wherein the manifold includes at |east one

cendaiinsetlto thglayleasttone fluedkin the bettem ppdwst one of the

plurality of ports at one end, and the other end

adj ace .

ot onte Ykt o o B RO AR peipera
ring includes a raised peripheral edge to define a

f ltoldelfissepa fliidrspleeyervdir stivmild ahyafbyidfspill i tiseh] beitiednhany one of at
'seal between any one of at |east one of the plurality

ports and thg at_ | east e conduit f 8. The

© kool pr e Gimorta pnd fa b ot coniit Filos

el ectric contacts for coupling the tenperature sensor
t 0g t heTaY $E&8N of Uairf) S49BGEIn thOmaRITOIASASthah lediiié Edit@dts for
sanpl e, the vessel having: a material sanple

processi ng chanber having: a chanber inlet for

r elouplénghihy tereperatinggensor te the sgstenge and establ i sh a

dedi cated first fluid coupling therewith to di spense

' I
or S oCh Ve 8 pRRL Sl maRRH Skl iy SRRel B S0 ©

mounting a second syringe and establish a dedi cated
second fl ui dneaterjzl saxgpledprdresses cdiamteehadog:l et to
di spense a treated material sanple follow ng

processing to . the s ri as 4 nl et.
coupl ed to &GH4H rﬁl"@t"%@bﬁa Eﬁi%/asf‘@g DE‘H‘F‘P%g ﬁd‘lugt[sypg %?ndo?%athh a
gas into the material sanple processing chanber;

dedicated first fluid coupling therewith to dispense an unprocessed material

sample to the material sample processing chamber;

a chamber outlet for releasably mounting a secqnd syringe and establish a
dedicated second fluid coupling with the chamber outlet to dispense a treated
material sample following processing to the second syringe;

a gas inlet port coupled to an inlet conduit for carrying at least one gas into
the material sample processing chamber;

a gas outlet port coupled to an outlet conduit for carrying at least one gas

from the material sample processing chamber; and

a sensor to detecting the ambient temperature of the material sample, the sensor being
coupled to a controller for regulating the ambient temperature via a heat source.
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a gas outlet port coupled to an outlet conduit for

carrying at |least one gas fromthe material sanple
w@e@easRINg chanber; and a sensor to detecti ngP€hES2006/019715

anbi ent tenperature of the naterial sanple, the sensor

bei ng coupled to a controller for regulating the

anbi ent tenperature via a heat source.10. A vessel for

treating a material sanple, the vessel having a body

conprising: a proximal end and a distal end; a rigid

portion extending between the proxinmal end and the

r| god @r\‘/gsstel‘}'ofjﬁéa{tﬁg P VB AlshleS BHERJeSsel h&AAFRBbdy comprising:

hanber; a chanber "i nl'et port for releasably nounting

a flrst syringe and establish a dedicated first fluid

coupl i ng t hepexima end agd sdistléndin untreat ed nateri al

sanple to the material sanple treatnent chanber near

t he di st al

mount | ng a SOLRHRTEP IS bpe kol priiinal GEARARE haid end o

second fluid coupling with the chanber outlet to

dispensmarriblrsampidramphartichhmbanpl e f ol [ owi ng treat ment

to the second syringe fromnear the distal end; a gas

inlet port coupled.to a ndui t ..for i ng_a .
| east g ne ga ghefnix‘l{ea 1qlﬁtémﬁraﬁo§ 1S %ﬁsaclgg H%ﬂugupg a ﬁ%#esxﬁn af establish 2
c H@dl@ﬁ&} ERt ﬂ@iﬁ%_%uﬁl'ﬁ?g tﬁEre{Nﬁﬁ% dRPéhs8 af uhRedtbPRatrial§ample to the

mat er | e, a gas outlet port coupled to an
omtategial samplcltrcatﬁmntqiambyrmrdtedlﬁalsqndbne gas fromthe
mat eri al sanple treatnent chanber to renove the at

| east one 9as froomt :

and/ or aftef ]P'ﬂlebetrf) ?etrpg)gttafggpgeﬁ%ag%g r tohgé% %ﬁg’%ﬂ%e and
anbi ent tenperature of the nmaterial sanple, the sensor
bejstagligtoa pdddehtddosegoraihiid ebiysiingfvaith ﬂleghhmbd:mglﬂbhm dispense a treated
anbi ent terrperature via a heat so({ V\here_]l&n ge d:

c sl sapplefollogving tremepidp thesacend painge tpgyneay ths distal en
port, gas outlet port are |ocated adjacent to the

proxi mal  end s,ankt HBR cOELIEd in BRABORIISOFf 84thydhg 8Fleast one gas into

the material sample treatment chamber to cause the at least one gas to bubble the material

sample;
a gas outlet port coupled to an outlet conduit for carrying at least one gas

from the material sample treatment chamber to remove the at least one gas from the

chamber during the treatment and/or after the treatment;

a sensor to detecting the ambient temperature of the material sample, the
sensor being coupled to a controller for regulating the ambient temperature via a

heat source; and
wherein the chamber inlet port, chamber outlet port, gas inlet port, gas

outlet port are located adjacent to the proximal end, and the material sample is contained

adjacent the distal end.

11. A disposable flask assembly for conditioning mammalian blood, the flask
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adj acent the distal end. 11. A disposable flask
assenbly for conditioning manmal i an bl ood, the
wo b@skhazsenbl y conprising: a flask in the fornPOf/USIW06/019715
envel ope defining a substantially encl osed vol unme, and
including a top and a bottom the top having an access
openi ng, and a connector assenbly is coupled to the
top of the flask. a tenperature probe extends fromthe
connector assenbly, through the access opening and has
a top end and a leading end, a first conduit sealed in
t SS-QRen..ng for transporting a blood sanple to
t%%wg%%fgﬁﬂg’ é%e flask, a second conduit for seal ed
in the access opening transporting the conditioned
bl ood sdlmk i the fomt dfenravelope défirtibgea filatintiolly endlotederolume, and
fLa?k. ang a 8g§)inlet conduit for feeding gas into
t fRelding s ©pand 80GHPTO N t he bl ood sanpl e when a bl ood
sanple is in the flask, a gas outlet conduit for
del i verjidtgp Gadin@bth adtesd diRninleasdd 4 @nneybNgksstMBly is coupled to the top
condi ti oning; the connector assenbly conprising: a
plothedtagkhavi ng a first port coupled to the first
conduit, the first port having a first connector for

coupl i ISt ' I

second airerebEmdf Ciod IREEHE chaNRR eIy, Bt access
s eperifig anhingattop eddindolepdinggndy second device thereto

to receive the conditioned blood; a gas inlet port

coupled 3o the . gas inlet conduit .for engaging a,ga
Suppl y 2y CaRTERcaleg TR oA GPEHES B GOUsP OB Egample to the

tlg,?tt&hq,tff&gﬁgsj(ncl udes a raised peripheral edge to
define a bl ood spill reservoir should any bl ood spill

if any of the seals with any of the conduits .
a second conduit for sealed in the access opening transporting the conditioned

blood sample from the bottom of the flask out of the flask,

2

and a gas inlet conduit for feeding gas into the flask to condition the blood

sample when a blood sample is in the flask,

a gas outlet conduit for delivering gas out of the flask following the

conditioning;
the connector assembly comprising:

a platform having a first port coupled to the first conduit, the first port

having a first connector for coupling a first device thereto to supply the blood,

a second port coupled to the second conduit having a second connector for

coupling a second device thereto to receive the conditioned blood;

a gas inlet port coupled to the gas inlet conduit for engaging a gas supply

system for conditioning the blood; and

19



f

ails. 12. The disposable flask assenbly of claim 11

wherei n the connector assenbly includes Luer

wae
c
f

eovaaez2er s for coupling to the devices with PCT/US2006/019715
onpl enentary Luer connectors. 13. The di sposabl e
| ask assenbly of claim11l wherein the connector

assenbly i ncludes bayonet | ocking nechani smfor

c
I
t

oupling to the devices with conpl enentary bayonet
ocki ng mechanism 14. A cover for use wth a vessel,
he vessel having a top portion, a bottom portion, and

a rigidwallad aontd @Q&f{)]%?{nggﬁgg\g BRsed RiphEEP&IgeR8 ERSE a blood

a vessel opening’nea

c

ortion'to recqlve t he .
over tspiltiefdrner shomhtanysdebd/spill fenyod thersals orithoany of the conduits

portion for receiving at |east one fluid, the vesse
openi ngfa‘ll}%\vi ng a circunferential flange, the cover

c
c
0
I
r
t
Vv
h
0

c
i

onprising: a top cap with a plurality of ports for

quPJfl‘h@ Bisphsable Hablehssel@Mly TS0 1dalheréih thdienhktctbeassembly includes

ne tluid into the encl osed volunme or to renove the at
dast camectorsforicdupting thibe davicesswith gemplementsgy Lpgfyconnectors.
eceiving a tenperature sensor for determning the

ature of fladl g i :
Fr0RS eithafle eSS i e (R BB B8R includes
Dy Okt flddlt'ir% nasstigeTocuptisgniie dgvices witk cpmplealentayy bayonet
f ports and aligned therewith to effect fluid
decling Behadmi t h t he encl osed vol ume, the manifold
ncl uding at | east one conduit sealingly interfaced

W %h aty lc?ﬁe?tfoﬂﬂ@ V\H{h 4 8sdl | HE JeRAIRIARS Bp pBRfNERBottom portion,
and 't e t I

d
b
Cc
e
f

p
I

he ot her end o e at | east one conduit being
i mdasild adjled portion therdbetvesen) tha yessehkavinga vessel opgeing near the top

ottom portion; a cap lL.ogck ring resting.Q e .

o B s e R Ty A ARt PP o ggion o
dg&il e Aefehitend idding veiiel bpen@stiavdig a Gibctimfdreatiyl flange, the cover
IUIa S%I|| If H e seal between any one of the

| aongirising: of ports and the passages fails, the cap
ock ring cooperating with

a top cap with a plurality of ports for coupling with other devices to deliver the at
least one fluid into the enclosed volume or to remove the at least one fluid from the

enclosed volume, and for receiving a temperature sensor for determining the temperature

of the at least one fluid in the enclosed volume;

a manifold abutting the top cap, the manifold having fluid passages
corresponding to the plurality of ports and aligned therewith to effect fluid
communication with the enclosed volume, the manifold including at least one conduit
sealingly interfaced with at least one of the fluid passages at one end, and the other end of

the at least one conduit being disposed adjacent to the at least one fluid in the bottom

portion;

a cap lock ring resting on the top cap, the cap lock ring including a raised
peripheral edge to define a fluid spill reservoir should any fluid spill if the seal between
any one of the plurality of ports and the passages fails, the cap lock ring cooperating with
a complementary ring abutting the circumferential flange to secure the top cap and

manifold to the vessel; and
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a conplenentary ring abutting the circunferenti al
flange to secure the top cap and manifold to the
wo emsabs2ziandwher eby the rigid wall ed portion, POPUS2006/019715
portion, bottom portion, and the cover forma fluid
seal ed vessel. 15. The cover of claim 14 wherein the
at least one fluid is a biological fluid material. 16.

The catierebpthenigid malldd phigiv] tBp pBRIGA! boteRs boRida, dddehe cover form
is a gaseous material. 17. The cover of claim 15 -

pHBidsealed Vessgbssel is used for treating the biol ogical
fluid as part of a nedical treatnent. 18. The cover of

gé.ai Thg'@oxl%‘? ggagntln%\éﬁe%ﬁ e dgffer?gtj?%atflﬁa id 4 6@1d 19@@ material.

I ol ogi ca as part o treat nent.

The cover of claim 17 wherein the | east one conduit is
16 cdhe severwf chimid wicrdio ffiecd leait ariedliid it thgasbons roaterial.
portion. 20. The cover of claim 18 wherein the | east

e SRR PRI o5 Pl S sl Vebind bt B il B muie
the ports include Luer connectors for coupling to the

sieparcefa Madicalgreatiig@itenent ary Luer connectors. 22. The
cover of claim 14 wherein the ports include a bayonet

coupling parf for_coupling to a conp] enentary_ bayonet )
tu pTlileEm{ clgifn 16,8he e dewFlis SseclT tgatdia P Blological flid as
gﬁ,p@g§mgﬁfcaﬂ§ééinﬁgmfor use in a nedical treatnent

ystem the device conprising: a body having: a top

ortion, a bottomportion, and a rigid walled portion

i) herBiseeoneref claint bl wherngiy the deastsensl donduit isdnicortdctyithathe biological

ody ni adj.acent to the top portion to define a
i RO PyBR

a first syringe;a second syringe;

20. The cover of claim 18 wherein the least one conduit is in contact with the biological

fluid in the bottom portion.

21. The cover of claim 14 wherein the ports include Luer connectors for coupling to the

devices having complementary Luer connectors.

22. The cover of claim 14 wherein the ports include a bayonet coupling part for

coupling to a complementary bayonet coupling part of the other devices.

23. A sample management device for use in a medical treatment system, the device

comprising:
a body having:
a top portion, a bottom portion, and a rigid walled portion therebetween;

a cover portion sealing received by a body opening adjacent to the top

portion to define a treatment cavity;

a first syringe;
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the cover portion having a plurality of ports in fluid

communi cation with the treatnent cavity; the first
wapoengRibei ng rel easably coupled to at | east PEEUSL006/019715

the plurality of ports for supplying an untreated

fluid, and the second syringe being rel easably coupl ed

to at |least one of the plurality of ports for

receiving a treated fluid; the plurality of ports

including a gas inlet port coupled for carrying at

| east one gas into the treatnent cavity to interface

with the untrseahn@dyfihgs; d, and al so including a gas

outl et port coupled for carrying at |east one gas from

the treatnment cavity; a tenperature sensor for L. .

det er mi ni ng tharoverpgsionhaiee spludiy af portsigdluigeommypigation with

in the AV . eyl [

et 1 (SRR 0 Hl P BRI E8 00 LI s o o
devi ce thenysitmatisofeorts dersupplyRiz. andmtredibé flagl andthefsecdrd syringe

24 wherejn the jdentifier includes jndicia, or is ..
machi n&FRgAelsrsably sonRlsd fqatdpastpreqfy 91%1'&&7451’ Pgafrr#%/for mgeiving a
The dey cha | | dentifd 86ri -
e e B R ISR b B B RS comying
medi umablssss ohe gasdntel thé treatyneot cavity té ditérbace wgthdhe antreated fluid, and

related,to the first i nge, the. second syringe, th

v co clna o wliet PP iRl iar Famting AR Phe 85 g the
data, @KbimenEédvity; no., manufacturing date, expiry

date, fluid data; health facility data, health

practitioner data, nedication data, authentication
dat a, i nt egpitenpegiueg sersos fgrretesmining the temperature of the at least one

fluid in the treatment cavity.

24.  The device of claim 23 wherein each of the first syringe, second syringe, device

includes an identifier.

25. The device of claim 24 wherein the identifier includes indicia, or is machine-

readable optically or electro/magnetically.

26.  The device of claim 25 wherein the identifier includes an RFID tag, the RFID tag
having a computer readable medium associated with any of the following data related to
the first syringe, the second syringe, the device and/or contents therein, patient
identification data, SKU, serial no., manufacturing date, expiry date, fluid data, health
facility data, health practitioner data, medication data, authentication data, integrity data,

encryption data.

22



