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present invention generally relates to apparatus,
systens and nethods for processing and treating
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[0003] Apparatus, methods and systems for treating

‘biological fluids, such as blocod and blood components,' with
light are well known. For example, U.S. Patent No. 4,952,812,
incorpofated by reference herein, discloses an apparatus for
-treating unwanted white blood cells in platelet concentrate with
ultraviolet radiation to limit the white cells' ability to
‘trigger an inmune reaction in a patient. To traat containers of
platelet concentrate, the containers are placed on a slidable
drawer that is introduced intoc a housing between facing arrays
of lamps for irradiation from both sides of the container.
During irradiation, the dram;er {or a portion of the drawer) may
be pivoted in a rocking motion to agitate the platelet -
concentrate.
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reference herein, discloses a system and apparvatus for treating




pat hogens that may be present in the biological fluid.
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set conprising: a first portion conprising at |east

one container; a second portion conprising at | east

one container; wherein said first and second portions

are integrally connected-by a plastic tube; an

organi zer for receiving said second portion, said

organi zer conprising a folded sheet of a flexible
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pathdd¥entimRtivation photoactive compound within said
~container; a tube with one end communicating with said inlet
and defining an copenable flow path, the tube comprising a
frangible member; a light impermeable overwrap over at least
sald entire first container; a second container; a tube with
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[00014] FIG 2 is a perspective view of the apparatus
of FIG 1 show ng the nodul ar conponents of the
apparatus separated; [00015] FIG 3 is a perspective
view of the apparatus of3aFIG 1 with the front access
door open; [00016] FIG 4 is a perspective view of the
apparatus of FIG 1 with front, top and side panels
renoved; [00017] FIG 5 is a partially exploded view
[000D2] t he rappadatdsosedf il G disdoB8018] pFddassBnyS sat for
er specti.ve view of..a. light drawer with socket panel
ereafREPEr o Tar Al ] < e caBFBRet | Peti0R L retthEh
inclddiower aofconEh@Gne. fo@002BtakhGg 7 the abjpargpest i auid
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POrtEefy-ryi ng drawer wthout fluid container carrying
tray; [00025] FIG 10 is a front view of the fluid
carrying drawer wth fluid carrying tray renoved
showi ng side to side oscillation of the tray; [00026]
FIG 11 is a perspective view of container marker
assenbly; [00027] FIG 11A is another perspective
view, fromthe wunderside, of the container marker
assenbly; [00028] FIG 12 is an enlarged perspective
vi ew of an WD 2004/ 032782 PCT/ US2003/ 030074 -5 '
i ndi vidual marking unit of the container marker
assenbly; [00029] FIG 13 is a perspective view of
st acked apparatus enbodying the present invention;




[00030] FIG 14 is a block diagram of one enbodi nment
of a control systemfor the apparatus of the present
invention; [00031] FIG 14A is a perspective view of
wo 20040398 sensing device which may be usegcwutidoddisors
apparatus of FIG 1; [00032] FIG 15 is a plan view of
a disposable fluid préﬁéssing set enbodying the
present invention; [00033] FIG 16 is a plan view of

anot her dj | ui essin et enbodying the
present i %@@%ﬁgg&%&%’&%ﬁ%é@’ﬁé a plan view of
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lnventliPG 18 is a perspective view of a part of the
ooozsdl SPOSRRLS, T4t d BLOGESSL00 §aL, enROdYNG She, L essht
Invention that inc es at | éast one contdl ner
FIG.1 ghepeedhai mddudan dwsipdeents pG00BS|arbRGtUB Acparated;
[00015PET SPEFfd Ve View 0 ki oL natdyeyr ehodiarn he
Eo[ der in a cl osed}g?%!sbleti on w téﬁ c%ntgﬁ?ér)]erﬂﬁ éFgépoéed
FIG. 1t Webeithe FoRU3?FcrIGdoeBPHegia perspective view of the
[oooieol derpfd. Fi Gis ABfeidhe@BiOPORiPPSHE | O DAL WLEROULs
contai ner(s); [00038] FIG 18C is a perspective view
FIG. lovitthdtRBE- 9Pt 8P 00ePTMISArARNedsf a hol der in an
‘[o0017PpeNn pefd tisons 4 @ELBPI1IK Gxplddd $idy RS SRECIIpLLVIEW
of _another alternative enbodi nent of a holder wth
of FIGt  bivg portions separated; [00040] FIG 19 is a flow
jooolsthart shwwsngst Aepditspebtiie Rhageor of 1tier COMWR! with
ket S steg\rl\r) for the present invention; [00041] FIG 20Ais
SOCKSL PFIHWBAAr t showi ng the pretreatment phase of the
[ooo1istont r of Iy sirednsf an éha cae@sSedw idivenki 0nghd QRR42F & G
PTG 6208 is a continuation of the flow chart of FIG 20A;
" 7[00043] FIG 21 is a flow chart showi ng the treatnment
[00020phase FIH. the.scantgeskpsysivemviiewr bheapEpsihtcontainer
JLovention; WO 2004/ 032782 PCT/ US2003/ 030074 -6
carryl;f%o%f 1 FIG 22 is a flow chart showi ng the operator
[00021] ni ti afT6d | histleurenpersgtettbgs Fieet io6nsflofidt hereghhg ol

drawersx)/f‘éhe [pray removed;

[00022] FIG. 8A is a partial side view of the drawer tilt
knob and assembly of the fluid carrying drawer;

[00023] Fig. 8B is a modified partial side view of the
drawer tilt knob and assembly of the fluid carrying drawer;
[00024] FIG. 9 1is another perspective view, from the
underside, of the fluid carrying drawer without fluid container
carrying tray; .

[00025] FIG. 10 is a front view of the fluid carrying drawer
with fluid carrying tray removed showing side to gide

oscillation of the tray;

[00026] FIG. 11 is a perspective view of container marker
assembly;
[00027] FIG. 1ll1A is another perspective view, from the

underside, of the container marker assembly;

[00028] FIG. 12 is an enlarged perspective view of an
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for the present invention; [00045] FIG 23 is a flow
chart show ng the diagnostic functions of the control
system for the present invention. [00046] FIG 24 is
woO 2604/032282 vi ew of a di sposable fluid procegstnseesaizo074
organi zer enbodyi ng the present invention; [00047]
FIG 25 is a plan view™8f at |east a part of the
di sposabl e processing set in conbination with the
. 1. DO nizer, of Fig, 24; [00048] FIG 26 is a
lmu"'rlpélgr‘g’1 gp‘@%’f e W’etvv%gfé?% gre Bpeken egeedlivig set and
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r00036§004/ 02752 BCT/US2003/ 030074, -7 [00058] FI G, 36,15 a

embodiment of the holder in a closed position with containers

disposed therein;

[100037] FIG. 18B is a perspective view of the holder of Fig.
18A in an open position but without container(s);

[00038] FIG. 18C is a  perspective view of another
alternative embodiment of a holder in an open position;

[00039] FIG. 18D is a perspective view of another
alternative embodiment of a holder with frame portions
separated;

[00040] FIG. 19 is a flow chart showing the start-up phase
of the control system for the present invention;

[00041] FIG. 20A is a flow chart showing the pretreatment
phase of the control system for the present invention;

[00042] FIG. 20B is a continuation of the flow chart of FIG.
20A;

[00043] FIG. 21 is a flow chart showing the treatment phase

of the control system for the present invention;




capturing device of Fig. 35; [00059] FIG 37 is a plan
view of the capturing device used in the disposable
fluid processing set of Fig. 35; and [00060] FIG 38

WO 2003/08e7@er spective view of at |east a part pefus®osos0074
di sposabl e fluid processing set in conbination with
the organizer of Fig. 4. “DETAI LED DESCRI PTI ON

[ 00061] For purposes of illustration, the various
pect e .prese i nvention wl| be described,
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for tﬁg?pr%ggﬂgaf%n&éﬁs,tens and met hods enbodying the
di fferent ‘aspects ‘of the present invention are not

[00045] i t edFIGt 0 2heispacifiliov déteaicl sskowdngi lhed hdmghostic

funct {1 G0062] AR d | AL vi [ ing. a

e bi ol ogi Eal ‘anrﬁ‘f@d%?%t‘gﬂn%?ﬁﬁ% IISI%(?\%%‘{ ie%{vl‘f’ﬁg%?n'l- 14 and
[00046) | of diiffed 3% her & nPlyenwiev| yiasa| idghpodminl el 0f1uid

procel B8 S AR St Ve B AR

materi al s r a variety of purposes.
100047y j 5 Jdfri @Bl &F 1§ PiF Wiewh ofhétt Aeashemt paf of the

dispodiiQleO@reabedindl dst 05 USRA ReE&H Ny qgh%gio%@%n:tééij %:f

- refers to any fluid that is found in or that may be
18- 3%t r oduced into the body including, but not Iimted

[00044J0, bl qud.and hlsood psagisctsve ASewsed hgkeiRspbiand
roduct” refers to whole blood or a onent ™ of

C conponent
procesiidfe Blood SulhIdy-%FEd M 0849 celPs, PYiPte "Hitsdn the
slidalgied deawgnt atfehelightpb@s; or a conbi nati on of one or

re of_.such, .conponents that have been separated from
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dispossipdeorherdssringagent 51 arenhisaetiof oritex atpl ergadt e of
Fig. J7)activation of viruses, bacteria, white blood cells
and other contamnants (collectively referred to
[00053er ei nFE§. " Bat hegenygrspetniyat hidgenof nabe i daspasable
ARpki catd o L |.valed.agent,. inactivates.
Pr{?ce pat hogens t hat Iﬁaﬁ%&kpﬁfﬁeﬁ?@‘l ntzg lﬁriglgadprw&gﬁ%?. the
slidaligodemferTyfi e dlight hdve biological fluid to be treated

[000521S VWO 2994/ 032782 RCTIUGZ003/030074., - 8¢ the folded
organizer of Fig. 24; .

[00053] FIG. 31 is a plan view of the organizer of Fig. 27
with parts of the disposable processing set mounted thereon;
[00054] FIG. 32 is a plan view of the reverse side of the
organizer and processing shown in Fig. 31;

[00055] FIG. 33 is a perspective view of an embodiment of a
‘container for holding a photochemical agent with parts of the
protective coverings broken away;

[00056] FIG. 34 is a perspective view of the container for
| holding a photochemical agent; and

[00057] FIG. 35 is a plan view of an alternative embodiment
of the disposable processing set embodying the present

invention;




introduced into a fluid treatnment chanber within [ight

box 10 in flexible, plastic, sterilizable,

transl ucent, biologically conpatible containers. In
wo 26B080hgance with aspects of the present poweshiziessd he

contai ners may be |ntegrally connected to other

contai ners and plastic tbi ng useful in the processing

of the biological fluid both before and after the

eat P& ovi,ded by |ight box 10. Exanples of the
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13 apkaghed 0 bottom panel 16 (Fig. 4). In a
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the dimtxeﬁer asﬁécts[ @R06RE FRdsemenyanience and sbfi cignew,
referred that  1ight box 10 be fairly conpact.

to th‘? ﬁPSHb‘P LG BR5 T CRAGEBeInBFELR | i ght box 10 may be
[000623ppr oxanatiel ymilidt iof \Hetece 26040 teBaERRP ANBioDejaen
appr.oxi 30-40 cm high, A corrpact I nst_runent
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As used herein 'blocd product!' refers to whole blood or a
component of whole blood such as red bloed cells, white blood
cells, platelets, plasma or a combination of one or more of such
components that have been separated from whole blood.

[00064] One specific, non-limiting use of light box 10 is in
the treatment of a blood product that has been combined with a
photochemical agent for activation when subjected to 1light.
Such photochemical agents are used, for example, in the
inactivation of viruses, bacteria, white blood cells and other
contaminants (collectively referred to herein as "pathogens").
In pathogen inactivation applicatioﬁs, the activated agent
‘inactivates pathogens that may be present in a blood product.
[00065] - Typically, the biological fluid to be treated .is




-9 control elements for the treatnment of biol ogica
fluid. Fluid treatnent nodul e 28 houses the el enents
and conponents where fluid processing takes place.

‘woz&ﬁﬁgﬁﬁ] Control nodule 26 and fluid treapsBotossds£
8 may be contained in the sanme housing but in a

preferred enbodi nent, & shown in Fig. 2, they are
readi |l y separabl e modul es. Control modul e 26 and
1ntr0%l uid treatnent nodule 28 are electrically and
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opened or removed by turning fasteners 25,

[00067] For convenience and efficiency, it is preferred that
light box 10 be fairly compact. In one, non-limiting example,
light box 10 may be approximately 100 cm wide, 20-40 cm deep and
between approximately 30-40 om high, A compact instrument
allows, for example, for placement of a greater number of
ingtruments per treatment center and/or may allow two or moxe
instruments to be stacked on top of each other (as shown in Fig.
13), resulting in greater throughput of biological fluid per
horizontal area or space (i.e. bench space, shelf space).

[00068] . Light box 10 may include a control module 26 and a
fluid treatment module 28. Ag described in more detail below,

control module 26 may include ' and/or house the command and




WO 2004/ 032782 PCT/ US2003/ 030074 -10 code reader 41
whi ch, when not in use, rests in slot 43. A trough 45
may be provided for the coiled cable of bar code

wo 26@Rshes2 41. Control panel may al so i ncl udpcigo@saii
switch 35 for light box 10. [00072] The interior

conponents of control mfdul e 26 are generally shown
in Fig. 4. Control nodule 26 will typically include a
rammabl e m croprocessor for operation of |ight box
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nt r od ct an of the biological fl dinto
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easier serviceability of light box 10. For example, if off-site
gexrvice is required for control module 26 only, that module can
" be removed without requiring removal and transport of the entire
light box 10.

[00071] As shown in Figs. 1 and 2, the exterior of control
module 26 includes a control panel 32 located in the front of
light box 10. Control panel 32 includes, a display screen 37
such as, but not limited to, an LCD display for providing
graphical, textual and alphanumerical information to the
operator regarding the treatment process. Algo included within
control panel 32 of control module 26 is a keypad 39 to allow
operator control over the process and/or £or data entzy by the

operator. . Additional means of data entry are provided by bar




access to the interior of fluid treatnment nodule. As
shown in WD 2004/ 032782 PCT/US2003/030074 -11 Fig. 3,
panel 17 may include fasteners 17a which, when turned,

woO 280408k ront panel 17 to be opened or renpgf,gsmbﬁg%ﬁ]
Figs. 4-5 generally show the interior of flurd
treatment nodule 28 wi thCat | east top panel 14 and
front panel 17 renoved. As best seen in Fig. 5, fluid
treatnment nmodule 28 includes an interior framework 38
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medical devices. The central computer can receive data from the
.several instruments, allowing the operator at a treatment center
to retrieve information regarding the several procedures. As
will be appreciated by one of ordinary skill, control module 26
may also include other components such as additional printed
circult boards shown in Fig. 14

[00074] Turning now to the fluid treatment module 28, as
shown in Figs. 1-3, £fluid treatment wmodule 28 includes front
door 36 which when opened, allows for introduction and removal
of the biological f£fluid into a fluid treatment chamber, as
degcribed in more detail below. The front panel 17 of fiuid
treatment module 28 may also be opened t.o allow for fuller

access to the interior of fluid treatment module. As shown in




treat ment chanmber 40. Were manual novenent of fluid
carrying drawer 50 is required, drawer 40 nmay include
handl e 80. In one WD 2004/ 032782 PCT/ US2003/ 030074

wo 2003@328¢3b0di ment, novenent of fluid carryi pgrgayRk009
is facilitated by slldes 82 on either or both sides
of drawer 50, which arel ﬁlsposed wthin rails 86 of
framework 38, as best seen in Figs. 8, 9 and 13.
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and 44 R gdapBed to receive light drawers 60 and 70 Fluid

treatment medule 28 may, optionally, further include a container
marker assembly 74 shown, for example, in Fig. 5. Marker
assenbly 74 may carry one or more markers 76a-76d for marking
containers, before and/or after treatment, as will be discussed
in more detail below.

[00078] Turning more specifically to a description of fluid
carrying drawer 50, as shown in Fig. 13, fluid carrying drawer
50 allows for introduction of biological f£luid into fluid
treatment chamber 40. Fluid carrying drawer 50 may be moveable,
either manvally or automatically, into and out of fluid
treatment chamber 40. Where manual movement of fluid carrying

drawer 50 is required, drawer 40 may include handle 80. In one




[00081] As shown in Figs. 8-9, fluid carrying drawer
50 is generally open and includes a central cavity 88
to allow for placenent of a container-carrying tray

wo 28Qoshown in Fig. 7. WO 2004/ 032782 PCT/ Upep@3ofsaathi4
-13 Container carrying tray 90 may be integral wth

fluid carrying drawer-59; although, a renpvable
non-integrated tray 90 may be preferable for easier
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top off %\ébﬁeogﬁéi"l | &4 i Ql'ibwnarlne|ﬁ%t rihgal it Ofned ZenibSdiment
attached to |ower rail 95b. Motor 92 rotates a cam

fluid ggarrydam 9’7%“%y5°oé“a§nbE hipggsly erERRNGT Hor dEREEWOTK
38 sodthaAchadnt @140 | @ rPihg BebkeF 97 iisS Futaptiyendd baiaveien
parallel walls 97h de tgendl ng from quer rail 95a][t0$5
outsides ok mpiggudds FEPMercs®R (< FBIErarSufaYi R hb
downw@A11yadts, el leeampld, des Jooresandngifd, and wreasrhidgwn
bet ween walls 97b, inparting side-to-side notion of

30° angl®r rail 95a. [00084] Light box 10 may incl ude one
T00088Y nor @d afbéw IAUELRS of plefdrcablyimi siresed dbghe land
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- 8A, tahd laasu |83 hizd asnhbcied ttoe rode 824, whirh is attached to
slide 82 (Fig. 9). The end of rod 82a is coupled to pivot
member 83a which is connected to ring 83b attached to drawer 50.
Rod 82a further includes a spring 82c and spring stops 82d.
When the end of rod 82a is coupled to pivot member 83a, movement
of ring 83b is prevented (as shown in Fig. 8A). However, when
knob 83 is pulled, (as shown in Fig. 8B) rod 82a is uncoupled
from pivot member 83a, allowing ring to rotate relative to pivot
member B83a and, thereby, allowing drawer 50 to be tilted
dovmwardly, as shown in Fig. 13.

fooo8l] As shown in Figs. 8-9, fluid carrying drawer 50 is
generally open and includes a central cavity 88 to allow for

placement of a container-carrying tray 90 shown in Fig. 7.




exanpl e, a screwdriver or other tools. For exanple, in
one enbodinent, it may be desirable that the |ight
source be either partially or conpletely renovabl e

wo 20018874 he housing 12 and/or fluid treat nppu§Rackibae748-
The |ight source(s) may be WO 2004/ 032782

PCT/ US2003/ 030074 - 14-Btcessi bl e through any one of

the front, side, top or bottom panels. In one

enbodlnent the |ight sources are housed in |ight
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[00084] Light box 10 may include one or more light sources,
preferably disposed above and below fluid treatment chamber 50,
For ease of serviceability, such as lamp replacement, it is
preferable that the light sgource(s) be readily accessible. As
used herein, "readlly accessible" means that access to the light
source can be quickly and easily had without the use of, for
example, a screwdriver or other tools. For example, in one
_embodiment, it may be desirable that the light source be either
partially or completely removable fFfrom the housing 12 and/or

. fluid -treatment module 28. The 1light source(s} may be




range, walls 105 a-d and 107 nmay be nmade of a highly
reflective alumnumto provide substantial reflection
of WA light. Such a material is sold under the nane
w0 200288762 2 and is available from ALANOD opcEigRpR:M74
Germany. [000B7] The light sources suitable for use in
t he present WD 2004/ 0321282 PCTI US2003/ 030074 - 15
invention may i nclude any |ight source that is capable
providing light of a particular wavel ength and
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containers of biological fluid requiring different levels of

removaé

treatment are being treated.

[00088] Each of light chambers 101 and 103 of light drawer
60 or 70 is generally defined by four side walls 105 a-d and a
bottom wall 107. Walls 105 a-d and 107 may be made of or coated
with a reflective waterial to maximize the amount of 1light
delivered to the biological fluid. In one specific embodiment,
- where the light source provides light in the ultraviolet A (UVA)
range, walls 105 a-d and 107 may be made of a highly reflective
aluminum to provide substantial reflection of UVA light. Such a
material is sold under the name 1500 G-2 and is available from
ALANOD of Ennepetal, Germany. |
[00087]- The 1light sources suitable for use in the present




separate filter may be provided for placenent between
the light source and the fluid treatnent chanber 40.
In one specific enbodiment, where treatnent of a

wo 20d4Rk0gd cal fluid with WA light s desiregyydlodisens
plate 110 may be substantially translucent to

ultraviolet light withir®the range to 320-400 nm but
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the 1gﬁ%r gﬁa@ggn‘ol y 74 may include a plurality of markers
for marking a plurality of containers during
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assenblé 74 can be withdrawn fromfluid treatnent
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easierfeér@ﬂﬁabﬁilt@ebw Tidly asawdv@Mgoi shdizg, 5. [00092] As

hown | n Eig. each individual marker unit
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is, generally, held in place by clamps 112 and 114. A lower
glass plate 110 separating a portion of fluid carrying drawe.r 50
from lower light drawer 70 may also be included. Glass plates
110 are substantially tramnslucent to light of the wavelengths
uged for the treatment of biological fluid. Preferably, glass
plates 110 may also filter unwanted light. Alternatively, a
-geparate filter may be provided for placement between the light
source and the fluld treatment chamber 40. In one specific
embodiment, where treatment of a biological fluid with UVA light
is desired, glass plate 110 may be substantially translucent to
ultraviolet 1light within the range to 320-400 nm, but not

translucent to light of a wavelength of less than about 320 nm.




upward novenent of |ead nut 126, bracket 130 and
consequently marker 76. [00093] Fluid treatnent
nodul e 28 includes bl ower 134 which provides air flow
wo 20002742 ui d treatment chanber 40 and fl ui deTE9RbAIRLE S
and thus, provides for tenperature control of fluid
treat ment chanmber 40 (Fl%: 5). Blower 134 receives
anbient air through an opening in bottomwall 16
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for general serv1cing as shown in Fig. 5.

[00092] As shown in Fig. 12, each individual marker unit
includes a marker drive motor 120 that moves markers 76 up and
down through gear 122, gear 124, lead screw 128, lead nut 126‘,
bracket 130 and spring 132, Movement of gears 122 and 124
actuates movement of lead screw 128 and causes downward and/or
upward movement of lead nut 126, bracket 130 and consequently
marker 76.

[00093] Fluid treatment module 28 includes blower 134 which
provides air flow into fluid treatment chamber 40 and fluid
containers and thus, provides for temperature control of fluid
treatment chamber 40 (Fig. 5). Blower 134 receives ambient air

through an opening in bottom wall 16 located below blower 134,




provided by the |ight source. The volume of tray 90
shoul d be. sufficient to hold at |east the entire
vol une of biological fluid contained within the

wo 26038 3%ners so as to mnimze the risk tBafysdobsdshtes
event of container |eakage, liquid will overflow and

contact the el ectrical-®hd mechani cal conponents of
Iight box 10, even during agitation. [00096] Were
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may be |l ocated on drawer 50 (as shown,
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00 wasBhRSG T Uit Lt o dSRET SRS o 2 by bl
182 sep@m‘@m@ysdwidﬂng s&idond4. As shown in Fig. 7, tray 90
may include retaining tabs 186 for placing a slit or other
aperture of a biological fluid container 206 over tab 186 to
limit movement of the container within tray 90 and ensure that
the container is substantially within the £ield of light
provided by the light source. The volume of tray 90 should be.
gufficient to hold at least the entire volume of biological
fluid contained within the containers so as to minimize the risk
that, in the event of container leakage, liquid will overflow
and contact the electrical and mechanical components of light
box 10, even during agitation.

[0D09E8] Where the biological container is part of an

integrated fluid processing set, tray 80 may be




conpartnment 190 are aligned substantially wth marker
assenbly 74 as shown in Figs. 4 and 5. Thus, the
status of the treatnent nmy be indicated on the other
wo 26@Rs3sners of the processing set W thi npEPasReHRN4
conpartment 190 by markers 76 a-d. [00098] In an
enbodi nent where the | rght box does not include a
mar ker assenbly, drawer 50 may include a cover 380
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translates the signal into a format that is

for e’i?ﬁﬁ%‘?%ﬁﬁ%1 &5pn 2cgr)oprocessor 160. The conputer
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the dJIspombﬂa erbresdimentzet | indyeeessatyiners within a second
compartment 180 is outside the field of light, preferably held

in place by tray cover 380, described below. In the embodiment
where marker assembly 74 is provided, containers within second
compartment 196 are aligned substantially with marker assembly
74 as shown in PFigs. 4 and 5. Thus, the status of the treatment
may be indicated on the other containers of the processing set
within the second compartment 190 by markers 76 a-d.

[00098] In an embodiment where the 1light box does not
include a marker assembly, drawer 50 may include a cover 280
shown in Figs. 26 and 2o9. Cover 380 holds in place the
containers within second compartment 190. As shown in Fig. 26

- and 29, cover 380 way be hingedly attached to drawer 50 and




[ 000101] For exanple, light box 10 may i ncl ude
internal light intensity sensors 404 for neasuring

the intensity of. light provided by the Ianps 100 to

WO 20d4M36s2t r eat nent chamber 50. In the eveng,ci-,hggm%g@m
light intensity provided by [anps 100 is i1nsufficient
for the desired treatnef?; sensor 404 sends a signa
t hrough i nput/output board 170 (Fig. 14) to

£11 |2H? Erocessor 160 _as descri bed above. [000102] In one
PP EP2EFRGHE AP eNsicry b dhgot Sl wmipasagn Ryocess.
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sensofrs 404 have a nHX|nun1senS|t|v
is ma%b?él%%@%ﬂumange that substantially natches t he

[oooiosavel engr rapge 19 tidn VRl GRet I']seené?ﬁ"r;t | £ Bfetec ing
hot ocheni cal agent is nost effectively activate

ditfery te. condpblong PuRiggr Vde) | PHizeaine®is insbredmgnt o

procesdet eﬂie dehgod f:eQbiyV el s0fo RIR! AEBEN Kbt d‘fatthQn-
1lght§%) enso s,are available from Texas Advanced
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39. Alternatlvely, in response to certain alarm conditions, the
control system may be preprogrammed to automatically take
action, such as terxrminate treatment, if necessary.

{000101] For exawmple, light-box 10 may include internal light
intensity sensors 404 for wmeasuring the intensity of. light
provided by the lamps 100 to fluid treatment chamber 50. In the
event that the light intensity provided by lamps 100 iz
insufficient for the desired treatment, sensor 404 gends a
signal through input/output  board 170 (Fig. 14) to
microprocessor 160 as described above.

[0600102] In one embodiment, light intensity sensors 404 may
be located within the 1light chambers 101 and 103 of light
drawers 60 and 70 (Fig. 6). 1In cne embodiment, light drawer 60

’




substantially within the field of |ight provided by
| amps 100. If the drawer is not in a fully cl osed
position, sensor 144 sends a signal to the

MsfosApy ocessor, alerting the operator an Wale
woz2 #@a??ent from proceedi ng. (000104] Li ghtgc ’% ﬁ&h‘g’g

further i ncl ude tenperatan e sensors 145 for elther

directly or indirectly nonitoring and neasuring the

tenperature within fluid treatnent chanber 40.
and/ometpetnaiode asdnght imfensétyli sposed subkhsenitlye 4fOI2U|od

Nty £C ho
e RIS B SN0 B P
subas r éQ%elmﬂbﬁdéﬁt FEnper atnpre ﬁenﬂwsomm dettached

th cﬁﬂVérEanﬂf‘dH RAknexa + afbl n
=ee may be e&o“%oﬁo%%%’z PCTI US 003/ Og%c%%_g&& 3? T

bottoni' o%aa}tledloa?nméré‘v%?ﬁ t$e a/racdOof |ISegRET bEindys A6
allow ONRyhte¥Red 1BYs 188 SHOMMLd NtrEd§n And@NhntacB NPt

tenperature sensqQr 145 is placed at or near control
404. hotRIFET 26 0 AnBRENENCHEfH Pt BR e USBRSHRER 4918 6Fi dSFean

Filtedsn@oc &t iesy Qfutt hﬁwa&itred uegmer atubre bgbogridahiyeragdrLo
13 htfluu:ittreatmst chanmb bl ower 134, I'n the event
1ght ox 10hdS: Bt ﬁF&lV%ﬁer & RiRSpaReHea) agerige tiér MR¥ed

be degmmeatha@te trangaltéhe Wdl ant besPRitdbyl @iteNSMsors
sends a _signal to .the, mcroplrtgcessor as generally

404 RATR cFi BEETHh o§E SNV ERY afBr £85t HEVEY orFAHEt HRE
substanbhplat vaeclies @ppr vavdliengthr Maage exaedded whish | ithet .

: tQr and/ or nt e
partif 8 (b emtlgaf 085E05] RddiEFor ArLiER ﬁ%E%’B‘:SEE
(i.e..pridei dedtidomctumiefl. a Thimsalldwer sanamt om«mg;d hietect

' ' Vi hi | n_one
che SBULLEHLRACPLEGRA I SELIAKID, SRR Uty 1
avaﬂa@é@asfgem)liyxam A@vea@dwr@putnerqecg:romim Sntutnieas uneger

the px%ﬁﬁ@ge%deo‘c'l‘sh@?o@g' trab L ons aa&%e%ylﬁ%e%gﬂfwﬁd a\baor\i%ay n

one enbodi nent, sensor 430 I Nc an |nfrare
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position and therefore, that containers of biological fluid are
substantially within the field of 1light provided by lamps 100.
If the drawer is not in a fully closed position, sensor 144
sends a signal to the microprocessor, alerting the operator and
preventing treatment from proceeding.

[0001041 Light box 10 may further include temperature sensors
145 for either directly or indirectly monitoring and measuring
the temperature within fluid treatment chamber 40. Temperature
gensor may be disposed within the fluid treatment chamber 40 or,
as shown in Figs. 4 and 5, may be disposed on the exterior of
light box 10 to measure the ambient temperature of the outside

environment. For example, ambient temperature sensor 145 may be




beari ng Attorney Docket No. F8-5459 CIP, filed Cctober
11, 2002, and previously incorporated by reference.
[ 000106] Light box 10 nay al so include a sensor 440 to
wo 26i8leGs; Whether the front door of the |I98-E uBRNa/d35074
closed during treatnent. Door sensor
magnetic switch which dtects contact betvveen door 36
and magnetic plate 441 shown in Fig. 3. Also, plunger
1 t%%MtCh 36a (Fig. 4) is_pressed when door 36 is
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bearing Attorney Docket No. F8-5459 CIP, filed October 11, 2002,
and previously incorporated by reference.

[000106] Light box 10 may also include a gensoxr 440 to detect
whether the £front door of the 1light box is closed during
treatment. Door sensor may be a magnetic switch which detects
contact between door 36 and magnetic plate 441 shown in Fig. 3.
Also, plunger switch 36a (Fig. 4) is pressed when door 36 is
closed. If door 36 is open, plunger switch 36a serves as an
electrical cut off., If, the door is open, the system will not
permit the treatment to proceed.

£000107] Light box 10 may also include sensors 450 for

determining whether containers are present and/or in position




.present and the instrument will either alert the
operator or termnate further processing. [000109] In
addition, a portable and attachable light intensity

wo 200805439, verification and calibration deyifBs883/030074
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i nt ensi ty provided by-d4-ght box 10 and for
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terminate further processing.
[0001091] In addition, a portable and attachable light
intensity sensing, verification and calibration device or
xadiometer 460 may be provided to verify 1light intensity
provided by light box 10 and for calibration of light box 10.
Radiometer 460 may be adapted for placement within fluid
treatment chamber 40 for measuring the energy dose delivered to
the biological fluid. More specifically, radiometer 460 may be
adapted for placement within the fluid container-carrying tray
90. In one embodiment, radiometer 460 mway be adapted for
‘placement within a compartment of tray 90 such as first

compartment 188 of tray 90.




for exanple, port 461 (Fig. 5). This allows radioneter
460 to transmt data to the conputer-based control
system of |ight box 10, which system provides

wo 20ddfosy7gmtion to the operator and/or aUtO'FEﬁ"}UﬁﬂM/()éom
takes action based on the transnmtted data

Radi oneter 460 may al so2d—nclude a slit 472 for

pl acenent over tab 186 in tray 90 of |ight box 10.

Q00113] Sensors 469 typically be photodi odes
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may beepssied 94 onpn s3éeoplafiErpaitt K 66he bt Prdfofabdyi age

placed 26l 88BA e¥hed GQf Qurki@hlighNbRASELY NRth GaEELQR 4kRe
operator may place radioneter 460 in first
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automatically takes action based on the transmitted data.

Radiometer 460 may also include a slit 472 for placement over

tab 186 in tray 90 of light box 10.

[000113] Sensors 469 may typically be photodiodes capable of

detecting light of selected wavelengths. Sensors 469 may also

“include or be used with filters to filter out unwanted light as

substantially described above.

[000114] When used in comnection with light box 10, it is

preferred that the dimensions of radiometer 460 be substantially

equivalent to the dimensions of the fluid-filled containers uged

~with light box 10. Accordingly, it is preferred that the light




di m ni shnent in the [ anp output by conparing the
reading to a pre-set acceptable energy dose range. In
addition, the readings provided by sensors 469 are
wo 2fspseopared to the readings provided ?ﬁm&@ﬂ?ﬁh&n@04
to detect any di mnished sensing capability o
sensors 404. [000116] Thus, for exanple if the energy
dose neasured by radioneter 460 is substantially
equal to the energy dose detected by sensors 404, but
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provided by sensgors 469 are algo compared to the readings

provided by sensors 404 to detect any diminished sensing
capability of sensors 404, |
- [000116] Thus, for example if the energy dose measured by
radiometer 460 1is substantially equal to the energy dose
‘detected by sensors 404, but is outside the pre-set dose ra;nge,
this may be an indication that the output of lamps 100 has
diminished and that lamps 100 may have to be replaced.
Alternatively, if the energy dose as measured by radiometer 460
is substantially equal to the expected pre-set dose of the
instrument, but both are different from the energy dose as
. measured by sensors 404, this may be an indication that sensing

capability of sensors 404 has diminished. Finally, if the dose




and supplied by relay board and isolation transforner
29. Shaker notor 92 is powered through relay board
and isolation transforner 29. Additional power supply

Wozﬁﬁﬁsﬁkh‘)pl ies power for the blower 134, gejf’h%@"’r@ﬁht

rawer fans 109, and drive notors 120 for
76a-d and door | ock 48%E5-Preferably, the power supply
for powering these conponents nay be approximtely 24
volts DC. Power supply 167 may supply +5, +12, -12
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the blower 134, optional light drawer fans 109, and drive motors
120 for markers 76a-d and door lock 480. Preferably, the power
-supply for powering these components may be approximately 24
volts DC. Power supply 167 may supply +5, +12, -12 wvolts DC
to, for example, computer board 160.

[000119] Finally, 1light box 10 includes a programmable
computer software-based control system toe control the operation
of 1light Dbox. The control system is generally and
"diagrammatically depicted in Figs. 19-23 and is described in
greater detail in connection with the description of the method
of processing and treating a biological fluid which follows the
description of the disposable proceessing set provided below.

[000120] Modifications and alternatives to the features of




set. [000122] One enbodi nent of a disposable fluid
processing set 200 is shown in Fig. 15. Processing
set 200 includes a container 202, a contai ner 206, a

WO 2 ;af%per 210 and a contai ner 214. The 98ﬂ%§hﬁﬁ%ﬁw

e Integrally interconnected with tubing 'segnents
generally shown and des#4 bed in detail below The
sizes and internal volumes of containers 202, 206,

210 and 214 may vary depending on the biological fluid
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conta1ne2 sz%r ho'cgrlitn%ngg‘ez 6h ,Otaoccrc]ag{:naﬁ%r 210 and a container
214. The containers may be integrally intercomnected with
tubing segments as generally shown and described in detail
below. The sizes and internal volumes of containers 202, 206,
210 and 214 may‘ vary depending on the bioclegical fluia beiﬁg
processed. In a non-limiting example, container 202 may be
capable of holding approximately 5-30 ml of fluid containers 206
‘and 210 approximately 1000 ml and container 214 between.
approximately 1000-1500 ml, Of course, other desirable sizes
and volumes wmay be used and are within the scope of the present
invention. '

{000123] Where the disposable processing set is used in or as
part of a pathogen inactivation treatment, container 202 may

include, for example, a treating agent such as a.photochemical




agent. In still another enbodi nent, the photochem cal
agent may be conbined with the biological fluid prior
to joinder to the disposable processing set. For

t he photochem cal agent may be - a

wozgdgir?t@ig%;zﬁer 201 used to hol d the biol ogi calpbﬁl&%ﬁigg&ﬂdﬁ
collected froma donor-§F g. 17). [000124] Cont ai ner
206 is preferably a container suitable for holding
the biological fluid during |ight treatnent.
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holdlnt_:anltli’ldl NGy foglcal fluid during 1light treatment.

- Accordingly, it is desirable that container 266 be made of a ,
‘clear, durable, thermoplastic material that is translucent to

light of the selected wavelength and sterilizable by known forms

of sterilization including steam sterilization, gamma and

-electron beam radiation. For example, where the blood product

to be treated includes blood platelets or blood plasma and the

treatment is to be with light in the UVA range, container is

-made of a material that is substantially translucent to UVA

‘light and remains stable after sterilization. Such materials

may include polyvinyl chloride, but more preferably, may be

-blends of thermoplastic polymers and copolymers, including




fl uoropol yners. [000125] Container 206 further
includes a slit 207 which, as described above, nmay be
pl aced over retaining tab 186 in tray 90. Contai ner

.WO2819%32’7 | udes a tubing segnent 208 which %8@%330‘]7?]

I nt egrally connected to a container 210.
t he pat hogen inactivatid8-of biological fluid,
contai ner 210 nay, for exanple, include an adsorbent
terial 211 for renoving excess photochem cal agent
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container 210 may, for example, include an adsorbent material
211 for removing excess photochemical agent or the byproducts of
the photoactivation process. The adsorbent material may be
contained in a semi-permeable pouch, affixed to the container
walls or portions thereof within the interior chamber of
container 210 or, as shown in Fig. 35, simply placed inside
container 210. The interior chamber of container 210 has a
volume sufficient to hold the biological fluid from container
206. One example of such a container and the adsorbent material
is disclosed in wmore detail in U.S. Patent No. 6,364,864,
incorporated by reference in its entirety. Materials such as
those used in the PL-2410 and PL-732 containers described above

are suitable for use in container 2190.




capturing |l oose particul ate. The capturing device 2l1la
of Fig. 35 may be a flexible plastic pouch with an
inlet 215 and outlet 217. Inlet 215 may be | ocated on

Wozg'ﬁ’sf"hﬂe of the pouch and comunicates %&&%@9@%7

at communi cates wi th contai ner
may be | ocated on the ether side of the pouch and
comuni cates wWith the portion of the tube (shown in
Fig. 35 as reference nuneral 219) which conmunicates
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[{000130] Interior chamber 219 (shown in Fig. 37} includes a
filter element 221 that can capture or remove any loose
particles. In a preferred embodiment, the filter element is a
flat sheet of é selected material disposed within chamber 219.
Still more preferably, a flat sheet filter element may be
sandwiched between pouch walls 223 and 225. As shown in Fig.
37, the outer periphery of flat sheet filter element is sealed
to and with the outer walls 223 and 235 along seal line 237,

[000131] The interior surface of at least one of walls 223 or
235 may be contoured. A contoured interior surface reduces the
likelihood that filter element 221 will stick to the interior
gurface of the pouch wall. In one embodiment, the interior

surface of one or both of walls 223 and 225 includes a plurality




For exanpl e, bar codes 222 may identify the donor, the
product, the |Iot nunber of the biological fluid,
expiration date and the |ike. Container 214 nay

W‘”h‘@@?”to addi ti onal bar codes or indicia P% /%g%m%&lgm re

provi de i nformati on regardi ng the st
progress of the fluid tBeatnent (described in nore
detail below). Container 214 may also include a slit
226 and/or apertures 228, 230 for placenent over
of ribgr 2@3pEHaE ngRPesRe 1IB)Figen 305 aprogruddtieticalistetichr
chamb@s 4i1Qse descri bed above are suitable for use in
tai ner 214. Container 214 may al so include one or
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include one or more sampling pouches 214a and access ports 214b
to allow for fluid access during later transfusion, aé will be
recoginzed by those of ordinary skill,
[000134] In an alternative embodiment, disposable processing
set may include a single container for housing the adsorbent
material of container 210 and for storing the biclogical fluid,
thereby combining the functions of container 210 and 214
described above.
[000135] The disposable processing set 200 described herein
may further include frangible members 230 (a-c¢) disposed within
tubing segments as shown in Fig. 15. an additional frangible
member  230d may be provided at or - near inlet port 420 of




[ 000136] Anot her enbodi nent of a fluid processing set
is shown in Fig. 16. In Fig. 16, disposable
processi ng set 240 also includes a container 242
' arries a photochem cal agent, 4
‘Vozaﬁbgﬁgﬁolds the biological fluid during %?ﬂ@ﬁ@&ﬁbmﬁf
treatnment, a container-246 whi ch includes an adsorbent
mat erial for renoving excess photochen cal agent
and/ or the byproducts of the photoactivation process,
contaiper 208ontai shawn248 Fsgstzﬂﬂ entoB5St OFgeyible t @nbers

| gedcal 248 d
250 qel DRUSE i nthe, BERAARET e 18 BRLAR TGS
communicatiga betteen ot qm@aw@rﬁfﬂf ithe| pdbergsifigrsaxaml.e,
Exampl%%d ok ghal MahgBades Ateaulst QP% '?(elslc¥1kgeldé%r ! Q%rﬁa Abgye.

000137] In contrast to the cont a1 ner
U.S. BapeniorNo ded 94t ewbibdi nbnit incorpoanhed BA6réferentkow
herelrI hr O@Lgﬁr@e\é'e%ﬁent\@"“d‘fh dl‘%ﬁbyﬁﬁa a@%@%ﬁgﬁﬂ rgaetterzoﬁl m%lz

does not i nclude a
furthﬁ? oFEEﬁqﬁil idirates  akde skghi fadanton péh¢(JGUb$n3| ire.

indicaBeChprddpew thdkotihideVicges.1ar eq GEibed i‘&:ess:mg set
Internatlonal ubl i cati on No. 96/408%7 whi ch™i s

within ohs oorat etf r'Efldr difcedeRrdPRd mPEpodeiiid below)
and/orprt@C%SVélga§eitnd24£)tdﬁy ofORhbo8atiyingNekuds B Rivered
and Seé%%%rvog{ 256 anqgf sink 258. Air_ reservoir 256
FOVi desPai et 6H lﬁ‘eﬁﬁpan‘B}‘ﬁ’}t@@'?céMfﬁﬁ e mstic
rings chapasaﬂtrar’b&ﬂd anbiagr s6ddatdl8 DECeLURS  CYERSS tAbking
1nd1ca§§9 Iedsfrow% stor ge contai ner 248 af t er processi ng.
reservory 256 &tid WD 2004/ 032782 PCT/ US2003/ 030074
(00013632 aj Anstihek 25Bodiwerte ofde ofluddy mbéa@ir@ set is
0 atyibl e ria ng_t he mat
shown esg%i abodga%q?keaFSe ??ﬁfé% Snpﬁ?ﬁﬁ?gnngEt >240
also @F@p@@éblae PIEeeBeT ng43etwh24ﬁ) mayrbéssoab@hnaﬁi&zemﬁbam

agent, t Be RBLEIHA S49eDRIAl N1 SSEF' bﬁﬁo b%& P&t ega

contalner 256 is su stantla
light [tg@tasTt Asai AortirdnenbBds mmlilcbf 1ﬁcg1de135 art hmsorbent

materlﬁpntf%'rnefénongd'eﬁ@@&,ab ﬁo@g&%ﬁ§§éfg % 24Od hOWQhI n
Fig. 16 be” i ntegral I Nt er conné 8? ublng

bYPrOd%%E%E%ﬁstﬁﬁkPhOQQ%PﬁﬂYétgmv PrRSisisAg a@@gmecmntauayr 248

sultabwrmersaoesg@c@f Ich8ngl O £1 WRIDLI & 249 cbfle el Obag i

eni ng flurd conmuni cati"on between theée container
adapted (b PREELTR %éb%" piEB ek mpdset o GChenr o) ai d

may 1i1<}’131d’éa| hyditReAyl dedat@id hesyseindiladhgeaksd RAGKAAE |

qgnner that 1Is
add:l.tJ.ona bar codes as substantially described above.

=]

[000137] In contrast to the container 210 of the earlier
described embodiment, container 246 is a flow through device
which includes adsorbent material 212 but does not include a
chamber for holding the biological fluid for any significant
period of time. Such flow through devices are described in
International Publication No. WO 96/40857 which is incorporated
by reference herein. Disposable processing set 240 may
optionally include an air reservoir 256 and air sink 258. Air
reservoir 256 provides air to help expel biclogical Fluid from
container 244 and air sink 258 receives excess airx expelled from

- storage container 248 after processing. Air reservoir 256 and




easy for the user to unpack and use. For exanple, upon
opening the package, it is preferred that the
container to be used first in the fluid processing be
near the top of the package.
1woz%ﬂ@§%roce33|ng set 200 shown in Figure 1EC%é§ﬂﬁV§“%ér
202 woul d be | ocated neae-the top of the package,
foll owed by container 206, followed by the renai nder
of the disposable processing set that includes
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photocggmlcaq %%%n?)f %3_[]0?11 Ser:]cggg.sﬁre to light which could result
in premature activation of the photochemical agent. Overwrap
may algo provide protection against ozone. In one embodiment,
the overwrap may be integral with the outer walls of container
202, as shown in greater detail, for example, in Fig. 34.

[000140] As ghown in Fig. 34, container 202 may be made by
bringing together four sheets of plastic material. The interior
sheets 416 and 418, may be made of the materials described
above, such as, but not limited to PL-2411. The outer sheets
412 and 414 are made from a material that provides the light
impermeable overwrap described above. A preferred material for

sheets 412 and 414 of light impermeable overwrap is, for




For exanple, one sheet of the |lam nate may be an
oriented polypropylene while the other (e.qg. inner)
sheet of the |[|am nate nay be cast polypropylene

Wozﬁh%é’zbﬁzc}type pi gment or any ot her swtggjgslfII hws

e printed on one sheet (such as the
polypropylene sheet) oftzthe [ am nate. Lam nated
sheets of the type described above are avail able from
Hosokawa Yoko Co. of Tokyo, Japan. [0001421 The total

exampidy cloedysradyisimeet s 4MPreor séééii(isda&tltaﬁr tHe MREferred

t i ckn red 0, provide
materigjf fflz% %%% © Lnffb cﬁggel% S'lB’ng ttéh 5i %@? been
pigmetasher pnlzdmi wdirtbodi dgentthat hpmvmdekmem merb@l with
its ﬂ%ﬁi‘_’\@ﬁ%cﬂ@ﬂ_gj oéh&ﬂ@ée}ﬁ?@i gO MhGIONS ag%t?&m odiment,

pref erably approxi nate m ¢rons.
sheetgohtZai gy 4282 may bbeme@f-nsttﬁr Lmledrcbxyyllamtaegthatl lyas been

mbi$RAl kAgnt oget f 412 414)
o Tnterior (41 i gg%¥§ﬁg?{%éa1 ES E% anothex

embodeafy ngledle ‘fi‘r%ﬂ“d%dlﬁomay|1?Fsenatdeomfofcllenresh@w of

polypﬁaﬁr&@ﬁe trReshded vaad AadteAf 85 th@sﬁﬂécggdocfy { Ubes
420 and 422, the open areas are seale

(00014 o pl &8 F8F 1PeCiERa Pﬁ@)l%tbﬁﬁnﬁ“@@dam%@%plséﬁet%/ 412

and 4BEalgdbd- s1yRS efeON i BelamidatW b, PEoMNERHKSIHO QWO
tIet ube 42 has been reV|oust provi ded

Shee“%m"?hp% SRy BT necﬂwtemm omp L Abgesheets.
For eucatlpmjucdameon sﬁéeit hefagelet Lafingesli bpnde f4aNgERa
olvpRnnggt or . | nF 230d qreferabl bonded or
P Ypotpﬁervvl sé a ?acweed of%elf nl‘&t9tubeT#98) [TESE44aL FéPe
1aminan§dmaydbﬁucqmbomeayprnpyﬁéﬁﬁnI|Ag@b1yagzaxnypé gfgﬂgntvgk
4 2003/ 030074 -34 inpernea
Y O&%gr W‘I‘Q a%pa%% g%m ovided® Wtsgn?%l% s%gﬁt g@""hsﬁﬁwn
the ofierfted. pe3ypfr¢mfleaeoadeéu)grdf itheernedbhbee OVeLsMiaRcaay
heet P& v e 428 quer th ntgi ner, of  Fi
sheeteibe WHE. LUPE BoechiBe it BHE' o PeL RepR inomd
YOkOC@ut@%ﬁbkzg,tﬂnESIextendlng fron1conta|ner 202. This

[ooom@ﬁ‘sur ec?hé %Ea n¥h%€9§hﬁf§ gal. 2gq1t Py ac4t | qin ' 4 the

bes w | ew se not premat ure I'va
not ]é%%%"tﬁdé t @am ghe. §000t4EIkGiseeveediGedny tbe provzl.de

sufficBELr SERNRdeB-Rigd east pfd&c%igﬁsa%anﬂgg S?Qﬁdeal net, %Q%

wth integrally Seal ed overwap 1S 1nser thro
embodiggnty, chhenghsfkrgsseviayade MReepnargprbsinate}yt ﬁénGbe

microns and more preferably approximately 50 microns.

[000143] Comtainer 202 may be constructed by integrally
sealing together the four outer (412, 414) and interior (416,
418) sheets at seal lines 419. Openings are provided for
insertion of inlet and outlet tubes 420 and 422. After
ingertion of tubes 420 and 422, the open areas are sealed (by,
for example, RF heat sealing) to provide a completely sealed 4-
layered container. It will be understood that outlet tube 422
has been previously provided with a frangible connector. member
230a. After introduction of the agent, an additional frangible
connector member 230d is preferably bonded or otherwise attached
to inlet tube 420.

[000144] For additional protection from light, a second light




connected to the outlet and, after introduction of the
treating agent, the inlet. The remai ning open ends of
sl eeve 426 may be at least partially sealed to retain

hi I
wozﬁtﬁﬂﬂiﬁhﬁer 202 within sleeve 426. [00014% H&qugom

material used for sleeve 426 may be the

as the one descri bed abd¥e in connection wth sheets

412 and 414. Also, it should be understood that use of

the double overwap arrangenent descri bed above,
impergeaeugtyepeter ey, bej onevidedqaveredeotim inke 20801 6,

hown CORt@isNer 20 [ I S eet
s own412 Bg_r?g %%_4 %%@%gcg?& L’Tdi%ht E]Jn;r?%ﬁr%aLXe SH %g'aéhm sﬁaéah
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remdirt@ﬁhnhﬂlhéia:lﬂaége&mr 1608h Alebs Bd Gandrdldy The;halder

ral with the di sposabl’'e processing set or
by aﬂﬁﬁ% Bﬂg Fded separately. [000148] More preferably,
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f LS Lon | 262,
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426. WD 2004/ 032782 PCT/ US2003/ 030074 -35 containers of
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is no®r ré@hd:l%@ar d. 1Pr 8t ab)oasholdaE - 280 150 nbc]%ude
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dabl e plastic material fhat nay be steri e and
lntegr?ﬁb’étﬁeal?@s’i;]%ﬁt%ﬁt 413 covi 49}, An Eenaitvy dnBodisfennsa of

gleevehoh @l 2868184 shewn in

£000147] In a preferred embodiment, containe;:s 210 and 214
may be contained within or held together by a holder or
organizer. In one embodiment, holder may be any device such as
a clamp that holds together containers 210 and 214. The holder
may be integral with the disposable processing set or may be
provided separately.

[000148] More preferably, holder 260, shown in Figs. 17-18,
may be a receptacle or other shell-like holding device. 1In one
_embodiment, holder 260 may include a bottom wall 262 which
separates the containers 210 and 214 from container 206. In a
preferred embodiment, holder 260 may have sidewalls 262 and 264,
a back wall 268 and includes a substantially open front portion
as shown in Figs. 17-18. In addition, bottom wall 262 may
include - a slot 263  to accommodate tubing that connects




Figs. 18A-18D. As shown in Figs. 18A-18C, hol der may
include two franme or partial frame portions 600 and
602. Franme portions 600 and 602 may be joi ned and

' e hinge 604 as shown in Fig. 18B 18C
Woz@@é#gzatlvel y, frame nenbers 600 and 602%@98@33’030“74
conpl etely separabl e aszshown in Fig. 18D. Frane
portions 600 and 602 include nmeans for securing

together the frame portions such as mating slots 605

contajmedspiafs dispd:swgﬂ%@&oasssir@!vrbetl'kﬂoder 26Qeshown imafy

' 1 8D includes a centr openi ng 608 to ow
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in Fige 1Yxpgosetoldirngheubingi skegrenys r of nesiitat feal 200V prior
£ ﬁgg% Yend O bar code r
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be maéﬁeoérrbaﬂl rehiableomeaenesl 2:11&1:11 aspl}an:echotn Tilnd tefir @ant

plastﬂor$f 0P fh ek der P;r%ge:é%%ﬁgt thats.d lghel, d aﬁde ac?P' L ed

to the contal ner her Tndi‘cira on
moldatdenpdrfibkc | taferfahr shaexpus ebk t et artidipaitlsi dmd impact

resist@R¥l ronment through the open portion of holder 260 as
in Fig. 17. For purposes of illustration, in

shown
-[00014\9#93. Rikergativmetmhiod inprish ofs hepe¥ ead cusormbh@imern
Figs. m 1bB. one sxmeldllmerﬁlggontlamearc 2%1&@«_5/ rﬁ‘a@} ifelHde

| abel at the . tinme of use and | abel

two £xaiS ar REFER L FEBA BPHEORS 1604 Ao 802 con amﬁeﬁam@fmns
600 anl Gbmgﬁa@rabefjdir!éd Ahd erRaLiy el hge COM @sngho@r;“lrm@’Xg
18B c{] ;éd gabel aniyan addi tional |abel may
a4 fer r“& S¥RRfhve Co#ﬂfagqeng}en@?r%lqgoo@ngaﬁom BRY. Pen
compleaeyyeSEyMIabbarﬁguQHHWn21ﬂ FIRY iED'fOEQﬁﬂeiﬁbeﬂdﬁs(@bo
eed M th container 210 (a ded) pl aced

and G[i)ehllnﬁ “Ton ?ﬁe?oﬁlﬁecq?ngdaf’g?%r FBngHamec&ﬂr&lﬁﬁ?
such agltabing lséots gintd wndppinsveddadgatsid aseBHSwH .0 kRepet he

2004/ 78 USZO 3/,030074 -36 contai ner fol ded
260 ol %%’pr%gg L e PO £ hEGRtai WEFY TR kS d
allow dheulldbdle sufd | gindathyr sp.‘ramg wmthﬁemamm:aaaertalﬁel n
exposed kAl ded Bﬁéé% ONn AYbalOL: 50, SLIONO dNak; S0dRe [ gige

appli e e user woul d” bé r&quire
examplehe anddage oPC@ﬁd sreagput andédd eda:dmdxg 3y coatkairser7e18s

descrigg@lgeq o€l ease when tugged gently by the user.
g 00151] Figures 24-32 show additional, preferred
[000150] { or nlit janEs SEBPAISYHNI Liongaites @3t disn@ilsceddit ubhag

- front Bbrtfl® of holder 260, such that a label to be applied to
‘the container 210 and other indicia on the container itself are
exposed to the outside enviromment through the open portion of
holder 260 as shown in Fig. 17. For purposes of illustration,
in Figs. 17-18, label is shown as applied to container 214. 1In
one embodiment container 214 may not include label at the time
of uge and a label may be transferred to container 214 from a
container of biological fluid, Alternatively, container 214 may
include a label and an additional label may be transferred from
a container of bioclogical fFluid. In any event, container 214
may be folded in half (or tri-folded) with container 210 (also
folded) placed behind container 2i4. In addition, folded
container 214 may be lightly spot welded at its ends to keep the




di sposabl e processing sets, such as those shown in
Figs. 15, 16 and 35 and referenced by nunerals 200
and 240. Instead of the holder of the type shown in,

Wozptﬂfosﬁﬁ‘ﬁ”pl e, Figs. 17-18, in a pref erreq,cig;ggogw‘@a,

e organi zer may be an internal support
the containers are platc®d or wapped. The support may
be used with an overlying band that |oosely holds the
contai ners against the support. The organi zer keeps
contaimies feddedi neds imhsever banfdeabibitacteld tleei FPHFAINELE on

The wdld®enBEBIPIL sus fPﬂe@itﬂ?r §tm?c§!r% Bk dHcegehdieraiianin

conpartnent 190 of ay i'n a way that does not

a foldes: pppErionni PRE wesep‘éﬁﬁq@g bratc lusiagfgce eRe! 1S9ghy

the ud@X DLadele 3RquPfes | RSIAIcHnLoV ke IR0 dedhendd gampz:er
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in 5Q sl ot 0 nad € NGhe
conta%%%sss asp 2 2 gg}gtﬂq:n he @ré% exr 'R@élyé Ghe
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contaﬁﬁ%soﬂﬁﬁraﬂ@p 2%.%)44:9 PQTEH%E(}Q%@%OQ% of 3t7ra

peri phery of sheet 302 and are ‘positioned such at
in a ‘Vﬁriéﬁ'—h@ﬁe@@es 5Op isterfiegedvigeddesorening &K @ﬁ%%ﬁrw ©fhi n

the laﬂh@ 802 WrauwBai S£d orkBObsi R oBUWLdRRS3508 afR Legatiedr

bet ween pegs 504 and 506. ~ Buttons 508 are spaced an
also raglaped deaftePTroe cRREEsipneSS120d RRRFeRFR Hf 5§ @

way tlﬁQShE| £8 Udhat Bagy Wienesdegler>02 is fol ded,
buttons 508 on one S|de of center I|ne 512 are ah%%ned

[000153]; 1y  H&9- c3fr eSO ABS b PSR het otFbr CLPR:
OrganiGRmt 660 | dH3en 5l . Fig. 24 is particularly preferred for use

with disposable processing set 200 shown in Figs. 15, 35 or
similar sets. In one embodiment, organizer 500 may be a sheet
502 of sturdy, but flexible material. Examples of materials
that are suitable for use as sheet 502 include thermoplastics
such as polyesters and certain polyolefins. One preferred
material is a glycol-modified polyester terephthalate or PETG.
Sheet 502 may be extruded and die cut, or more preferably,
injection molded.

[000153] As shown in Fig. 24, sheet 502 may be generally
rectangular and wmay dinclude pegs 504 and slots 506 (for
receiving pegs 504, as described in more detail below).

Preferably, pegs 504 and slots 506 are located near the outer




[ 000154] Organi zer 500 provides a support for the
containers of disposable processing set 200 by
fol ding sheet 502 along line 512, as shown in Fig. 24
jg. 38) In one enbodi nent, pegs 5 ed
wozlﬁtﬁ{bgz'@ ots 506, as also shown in Fig. SOQéT@E@P@%&ZOS
abut agai nst each otherz7vyesulting in a generally U
shaped profile for fol ded organi zer 500. Having a
~ rounded surface (provided by the U shape) over which
peripkemn sifneiheeR1602 214 arangoR0boace BHAPPRLGALI @HE eShddne

e ; i i) i . As
02 gy EEMTE e SRERFe AOGHROHTeAfh e RO ShEnr chotacre
knobs 597 GfutsappoisP85e0ei Sopred dettweenaldegw tsta  zsidprHet.
But tor) & g0 ak%%n%pgeé@ a%a%h{:lé{l cﬁnﬂsg:g%éé]sﬁl%gecce?ﬁ%g%nifeé 55.L 0

has been configured i'nto t € containeérs
and ar¢Qagfg Praibiecdr sypbdthrbunbienr ghedtz eF02 500, falkled,

buttoi N8 bA 5hd- iR 8P t ai.pers; 4
- Omay be hel d ggéinst oﬁggﬁiggﬁag%% %;Qa£%%%%85€g9t§%e
corresneRiing Puttiog opdhe pthey sidrofnganter ddink He.a clip.

[eoo1sRand 520gamyzdie 5058 vked VY SKirlorfNYoPtRN containers
| i ght wei ght naterial . 0001561 'l um nat1 on cont al ner

of dispgBaRhy RAXESALIIEhpelP SVefolding pheraddd edprmilises

512, H0Ehpli ps&S90f 24 Niahbakiaskpgi NG, aRd eRUBRMBRE, RYs
It will be understood that,

504 gSROWD LD gig. 38. é . ]
3FRi OFEPFSY CHEC pPUdEssTHy st RSO aFbevs nafudég- 39.
Button@oBLai sart 202i)st \dhen dtherpr eeansing seta igeneeady, fror
unw apped and bi ol ogi ca

se nt alL ner 6 .may be,
shaped; | Srofile Mep c%?zj&eﬁt SEERBL %t B tror HaVERat & rierinsed
surfacsi | {priolvéded y by c ahé yubshaghe) acked fuheBht Benseineys 210,
: tajyper_206 ith bialogical fluid therein)l may then
214, gg&pléﬂggeda 5 n%%e?onrp%“(:%%nt%hf%fﬂ?eldp%@\‘ir O%r é‘s}yegé?

formatignpirevitpushbytaidessr i fed shGamtiai meys 24,0 aapde 244 whvch

by |t r I,.Z€ nl aced. | onpart t
ear P e Trare Cfcarar Sl BEGh o EpRanhe
SupporpCIPUSZO b8R8 300R4easid8~ as generally shown in Fig. 26.
[00015% 00153]]1 oA g a €. 4] I Fi.g. be
P Bundeg S A oy e nal cRorE Si3Buteh rixdo g b
shape, o FBPd§oRrRiRArAg2bY ande 21donrai neappedOeeasidhgorganizer
500, AlhbeHl 8hl ¥1 97 Lonhal peYs L06 and.210.. £ancragte,,
areas where bl ood conponents nmay becone entrappéd:
. may begihsdd coRpBReNPIREET 5 thyappderid 329e (@sesbedn ateas

Fig. ) R€by other means, such as a clip. Band 520 may be
made of Tyvek® or any other lightweight material.

[000156] Illumination container 206 may also 'be wrapped over
‘the packaged containers for purposes of initial packaging and
" ghipment, as shown in Fig. 38. (It will be understood that,
initially, the processing set may also include container 202.)
When the processing set is ready for use, container 206 may be
unwrapped and biological f£luid introduced into the container.

(Container 202 will then typically be  detached from the set.)

'~ Container 206 (with biological fluid therein) may then be placed

in the compartment 188 of drawer tray 90, as previously
described. Containers 210 and 214 which remain with organizer

500 are placed in compartment 190 of the light treatment drawer,




contai ner may not be adequately exposed to the
phot oacti vation treatnent or the adsorption device of
cont ai ner 210. [000158] As shown in Fig. 26, the

wo 2DaRkARE that now includes organizer SOOEE@%%O%&%P%&M

di sposabl e processing set 200 and band
i nsi de conpartnment 190-38oles or slits in one of the
contai ners, 210 or 214, are placed over the pegs 193
in _|light box drawer 50. The presence of slightly

as gepgraddy ewrittaiiReFio. 2A- conpartment 90 is detected by
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fo._the one shown_ in Fi 16, but for_ exanple wthout

contarn&¥i oRYI “8Fr ?e@%‘?q}’&t\eg%n%l"%ﬂsred&tﬁk they gheticzekivatgon; s
treatmemtt pal the poevigiEdnageiickl at &dikatind®210Nt 0 which the

nponent of d] s sabl r.ocessij n set 240 are
wooj'ér?gunt e% % %’r }éeré‘ﬁ‘lc age | HeE Go8r 1BHEdeHe
Orgamfaﬂrdé@opoparbnsf sém;proedblé Ogﬁd'&élﬁ@ BEOVI Ele aaldpaﬁkqage
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the cppripiinggspolket srf 8R4t harali pim@]tomnpmeemegs ofigsetin
14 ht:gg,gd a wi i 0, Fig. slits 704 and
9 p?%%rdg% %%%e?gg? a?%ﬁL 1P{oug qﬁl§ gpntainers
in COWEPﬁ%r Q108 (defected Ihme:heccsnpmnmj sdgoedtwiom LEDs

locatedE¥h&6d -combiSner$61 8, otégﬂﬁré}&%ﬁ§ 1% ocfegc?fﬁé{{ i ng edges

of container 248. A cu catch for
' [00015|9éce| vRARGE e lttiespatoivet W@bpdbmfrrg: off set @hfnizer ig

shown Addirtiiggnaby.- st 3QU§§ 708 ARG L 17 PR RGH PE OV R GO,

accommodat e protru |n% pl eces of the conponemts Such
32, P“fcﬁ’édﬁﬁr Pethng SepRtcdnAreeePRiines| 44 ahd | an | émelope

for hoUBAIOldRtadBYF CO14 . Snd EQMAINRET 2246.0/A
2004/ 032782 PCT/ US2003/ 030074 -39 cenotra% C%%O\Oégtblslo

procesghn%r agihl FLpilayy tm, d:\}'JIEdéglearpl’@ﬁémlﬁ.g Figt o L6 anfut hfoeugh

exampl% vt ‘c’lhcﬁﬁﬁ to@lt DERai2 48 r MBYs I i RS8R Sfhr ARGKT Ur&Syatlfer
for the tubing segnents of the processing

700 ig ginits ﬁé% PEqVigleds REwAt Ké2F r SRecantPhaeibcomhife the
componengamﬂ etispptaiiile pRocdddifigNget V4 drRE MMARERUS sheet

702 is p@e Qltofy ogol%e%po%fg:? | gnc? rgl'?eesfsélrc]i%d portions secured
together to provide a package of containers and tubing. As
shown in Fig. 27, organizer 700 includes slits in sheet 702,
which provide pockets for the different compenents of set 240,
For example, as shown in Fig. 31, slits 704 and 706 provide
pockets for retaining housing of container 212 (the in-line
compound adsorption device). Slots 706 provide areas for
securing edges of container 248. A cutout 708 provides a catch
for receiving a portion of the tubing of set 240. Additional
cut-outs 709 and 711 may be provided to accommodate protruding
pieces of the components such the ports and other connection

sites of in-line adsorption device i.e., container 246. A large




set 2 nounted thereon. OF course, the slits, apertures
and cut- outs and, consequently, the conponents of
di sposabl e processing set 2 nay be arranged in other

at will be recognized by those o the
wozg\ﬁr?t%@nﬁ 00160] After the conponents have %’S }E]JS%PS '?13?0

on organi zer 700, sheets702 is fol ded. Sheet 702 may

i ncl ude spaced perforations 713 to allow sheet 702 to

bend nore easily and give the bent sheet the desired,
centrgl seipettprabi ke @eg@mmdmad7ab0pEQv1dd®emabyman®n@|In;o

r ce fold 1 e
w808l 94:0h, LRORDE k0P ey SUCE (MRS, {altyell
are pygvededi fer oﬁh%hééblzvg)zmgmenesem\ie tthlee msockessing hest.
Figs.| hiltfﬁ‘ RALKOPhe Cﬁ_rgrﬁ' RER £8:0 of chig) bréﬂj?)él oéricﬂ: | tal

%:ng and shipment 1s wappe
f°1dlB$'ga‘Fﬁ Fertheo ¥aigne 1 6eFPANsatSt bé sleﬁpo%akrleadaropesmg

set 2Ur§<ﬁﬂ1tleﬂ tN8-ecRNOt @A h -8 | ket LAt b@l ar G AL ??

renoved from organizer 702 an | ogi ca

outs F"Ffi'r FPRSBASHHY - c bhE arm@IoneDly 9f sliseeaniple prpﬁewgnlg
set 2Cﬁm§t B eirrdldad i&'S steser yhed. th-g.hew:r.fprls@'fé%'b W £y by
those g?ical fluid therein is then placed |n5|8
Oof(r)rﬁ et BR8P TS drawer tray 90. The package with
[ooomne cafpeneies dhpbithtpl 0665 Wbdta F8lmidsige ol:cgaﬂl%Q
rtnent 90 of light drawer

ced jnside
700, BrRSE A% EE (GOPRR s aRheskaarER o | Shgeaberaned
perforkaliofi@4713s tecal Bik @heperfoar abereml @Bge dddiay 726 JiQe
0 b.724 1o.be.fo]d e package
the b?#si %yjeée%oné]art&r?esﬁf 3o, b sﬁ'xgp{eg\g aéﬂ]es eﬁlcagﬁe%aﬁ{w&nd
therelylageid2® cardsBD o ¢hpl acechioves. pegscel ¥d186d,) itght
aygy, h Fig 9 ab 724 is 03|t| ned
e a%%er §%§§?u?§g§3 %gf%qggverigé 7lgtﬁﬁoﬁﬁﬂv P i*8fhit
outer fgigm eheshray ﬁﬁalbatranglgenGMﬁ1§lot hngtﬂe bidx umihivionl d

consabt el iy LR Brgleeily o er#%@?d
is wrappedi®ier Faidsd Srgamiza® 2004/ 032782 PCT/ USZOOS/ 030074

[00016‘140 Prefsy edpamt gpial 3§ orpQrganizer,700, Jf) in t
yet hyl ene, but any materi I at can be di'e cu

PhOtO%SEHV%Eﬁﬂﬂ e AXPALHIRE waﬁﬁé?alqﬂﬁevﬂé&slysdesem¢¢%&1 famd
organilz8r SY®S i drZ #beodVof10EHR: 1 s S.ltn%&'bhﬁczﬁ 1ORUSEE LiQer

§terll|ze t he di sposabl e processing set
244 or example, through container 202), as described. The

container with biological fluid therein is then placed inside
compartment 188 of drawer tray 90. The package with the
components of the processing set inside is then placed inside
compartment 90 of light drawer 50. Organizer 700 includes an
additional large tab 724. Tab 724 iz scored or perforated along
lines 726 to allow tab 724 to be folded. When the package is
ingide compartment 90, the tab 724 is folded back and holes 728
and 730 are placed over pegs 193 in light drawer 50, asg shown in
Fig. 29. Tab 724 is positioned over apertures 384 in cover 380,
through which light from the bag indicating sensors of light box
10 would typically pass.

[000162] Preferably, organizer 700 and more specifically
sheet 702 is made. of a sturdy, vet flexible material. A




(e.g, a-beamor ganma radi ation) may al so be used. It
is also preferred that organizer 700 be substantially
opaque (i.e., not transparent) so as to attenuate the
' romthe bag indicating sensors in the |ight
Wozh%‘g’?{?{ws confirmng the presence of th@c(%@§f°3?’%’8?7§.
c. Methods of Processingoand Treating Fluid [000163]
The net hod of processing fluid using disposable
processing set 200 (or 240) and treating a biol ogical
prefeppgd dugfarial| fght organizenr @ranpke polliygttiyieax, 18uti hiy
mater1QW b8 .gesgid bed. sALt gh,the ow ng description
Wil be provi ded in thgi&gco%l%c{]expgg#ﬂ%&oclg‘ssﬁ]eg f“%%ner
breviguglipgi ¢efcribadd f ard subseqaeenilizabte i vayi ofionfis  of
sterifPatNOGBNSskl the i@k POiCalnS | Hi . '
under st ood t hat rrar?_y of ethe est%iggoa%%%érg%g&%ﬁgf% Srreb{:y
{e-9/55PeH OFc gRPPR drastiRtianlotiver afbai be pusrsbssilvg iandlso

 prefebkrentinag BeOdert had béjpsdﬂ)%EaﬁWeBh;{(?ogé 98"¢., not
£ i nactivation. The follow ng descriptio wi T Be
ransBatiitded®Qsi#y e BFEHHEEBI ethft oddsbtngfem &heFikpg
indicéﬁingaz sans@panphe, tiad t nggﬂn ibltoxyvi |¢h¢gﬁ RHelsdiagd dhat
the cription may al so apply to other procesSing
preseydt oF E%%t?dgl%ai’%@s'set of Fig. 16 and Fig. 35.
[ 000164] Mérhaaiee OF drreeswviid ahberr@ithegd piuiy ocessing a

: i0l ogi.cal fluid such_as bl ood ing the processin
{00015%]? 2o6’?’ga mec%ﬁ’gaiO#grp’é?ce@(?f‘?%c&éalgl dbd8r HiTBPERfIcal
proces$igigdse’s Frlovbdezso) Anthowgitihbea reidiediedl calkeckitan
; i 5..be d ope. of, the ese appl i catj on, .
llghtrggf eéfg%t ae{ﬂlg@%f%et E%}Eﬂgt o]?oxcoﬁ elt gng{go&? d5EGHRaSS
Althoygir| tite thélewimgnmededrdndioranuill cest rpdovgabd in the
$F 0¢ggSSi r at,j.on | {ectiaqn of bloo
?Onte rquctS%{%eﬁ%?r!ggaﬁgeﬂeseBg% ﬁgﬁi of’l' i odgﬁjf oﬁfgfgquaﬁ?&
inactiidipp kel maydcgsagplie thef biokwriceilf Gald, blicodhould be
derRACSREATNSHStEM L. t S LAty 50,8y
- ef Baxt er .Hearlnﬁ%acr%g%%r p%%gté:\/%n. 16%81%%? erﬁaraﬁ&es s b5t
carrigh U ol eethern St AoRrocsening mads tokatite methbéc tiddt

& Hlieed1rs i | Lcal Ly | t .
© 2004/ 032 82@%%%1 &@f%%_%%%@%mbﬁ%ﬁlﬁgﬁg‘g%sﬁ%rmmn
will he,mrrddsdisigenthe disgostieled ororessing Islebodt priauds

as afNGxafpldUnRekscud®stict yRiLAl g %Hﬁ@r%)ﬂﬁo‘ar 10N ¢h g
presented _in the formof one or nore bar codes on the
descr%pgbgy TAY; ep]s%aq,‘pggg to other processing sets, such as the

set of Fig. 16 and Fig. 35.

[000164] In accordance with the wethod of processing a
biological fluid such as blood using the processing set 200, a
container of collected blood or biological fluid is provided,
Although the method of collection is beyond the scope of the
present application, representative methods of collecting blood
‘products dinclude the automated and mwanual centrifugal
processing, separation and collection of blood products,
membrane separation of blood products and the like. One example
of a centrifugal blood processing system is the AMICUS®
Separator sold by Baxter Healthcare Corporation.

.[000165] Regardless of the collection method, containers of
the collected blood product will typically bear a label that




scanned and read by bar code reader, such as bar code
reader 41 of light box 10. Such | abels may be
renovabl e and transferable to container 214 of the

‘yojasﬁ?£§?b|e processi ng set 200. [000166] ¥*Sh§g%%%%?ﬁhe

ection container wll include a tub
ext'endi ng therefrom AcElordingly, tubing from the
col l ection container 201 and tubing segnment 203 from

the disposable processing set 200 are brought
includesgeitHermapicn didsedifnda Weerdoner makher blegd sprsvct

and 18€N&dkly. | Ndskd trﬂ cal&ydegh@l? {Fabnat U8l pleditelihe
sterile | oi nder of tub ihg portions is_ available from
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1000184101 e b itallys nEre Lfo T agny dantainet it 1 BalidS
tublngip@@gfn&hus eﬁtﬁénch@llgnlﬁhgréﬂ\fbrrt ub| Beccxyddnehy S whilng from
steri y used 00016.7] e
ehe ofRLAei 0B, ar iR ey B B “Coorienay 503 4RBRE she

dispo2®la psodmsekem ded poOvVAambe bamugmertogbbhve:pamﬂ ﬁm:omdt hs

a stenﬁ%l %%.tl 9 %ngﬁlé&ﬁme’rge%g%%flgre %ngg_gt]ta;Oner %Q‘@Jséézltgl t

‘ érnatlve y eren Figs
is uﬁulwhéme tbent@emaiteZQiblmdetercabl yubhid ugestions is

n e 1 1 b f i bl
avallerrgél%b glrllglnwi'?)%unﬁ)ave IJPQL%J.O%Y %l( IAlla%?%wgéjf’b[ O%I@%O %h@
name FetdwwertiPn cdfitigi dericeOheaty %Qﬂiisaitwer oppesing tubing
porta.&rlgotﬁc herd.cal; agephelr omrgont @i efm%o%hbs n@hs0sd1liawed

into contai ner 206. After fluid transfer to
“kills c@m éméﬁrﬂzaoafrow &be n@u%?é@?eﬁﬁwhﬁifmﬁé‘ts &hat Py Rpter

or r&8¥Ldi@ndpkher ROy Ofe@fertrthe  esRBFabh R HRECERS SithE
set that included container 202 and the collection

‘sterilddyt SEnspe sFPUFE BFeCeAsdadr §8H: | i LNESRe . 23Ry method

and appd\cdestet IRfiak Ry Cierdd @bl nd SsdcdheWBEr ShilRe watlht 41 ing
to be severed. it is preferable that the indicator be

steriljity way 4¢ BFE%e as possible to the container 206 so
[oooldMat .nogte otubhey bs@jn@gtsa!ha\&@ 2004/ G32482, frangible
b PCT/ US2003/ 030074 -42 f§ is retained wt q%? n
menbe GG gy DIORSRN EPe FEEVIAS nt STIKh 4P 1R e THERe M nd
colledtieat e¢bntainer 201 to the container 206 (Fig. 15).
Alternatively, with reference to Figs. 33 and 35, where
container 202 preferably includes a frangible at both inlet 410
and 412, both frangible members will have to be broken to allow
flow from collection containers 201 to container 206.
Photochemical agent from container 202 is also allowed to flow
into container 206. After fluid transfer to container 206,
tubing segment may be severed and sealed and the portion of the
disposable processing set that included container 202 and the
collection container(s) 201 are discarded. Indicator 234a
provides a reference point ag to where the tubing is to be
gsevered. It is preferable that the indicator be placed ag close

as possible to the container 206 o that most of the biological




[000168] Before or after placenent of the disposable
processing set in tray 90, operator nmay scan the | abel
and other container indicia with bar code reader 41.

wozﬁﬁfosﬁ&des 222 on the main container Iabgbwﬁ#%%o&ge

contalner itself provide the instrunent
i nformati on regarding ¥ biological fluid to be
treated. Based on the data, the light treating

i nstrunent. or, erator. prescribes the |ight dos
£luid 18] e AFeh (CGPAD cEORHIRCH POk {BRTEF AEha® {FREk netELY
to be MR 63 Cosmitaidner 206 of di sposabl e processing set
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foooisoie  aghdraliQtr 2a85€NBEY adasihibPedyah e indhiae f gbs hes
ensures that any fluid wthin tubing segment 208 is

typicadfiyoriacedd in| Airtlat GFwayteRtnef 6HFY 2or vedlis 287 in

contalﬁ‘l%f_“ermcel@m pilackar SRuMer gpesibgt heas t kingibutsiakso
rves as a reference point for container placenent

‘comparfEeRtiCAFY n Gfn ATEARETEnEPYl | §¥t HORnTIE cERRAIREFe

mounte@N@hbi&n0GisC ghabédi GitHiar ehd s&comd kbfpihanchitelgoobs
i The |nd| catgf has a di aneter greater than the

light.
drawe’w“gfﬁiﬁ‘ oP - t h&€LdFBt 2RYFOAERBTUER L e hE §Fnétt are
likewiisB tﬂle.lcédr @&ﬂectﬁetammpambmeats mgst regs 9n fdedbda

arr r 50 is osed
comparbad U3 AR Bor e 105 "o Tpat Aor Wi Stnes
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r a n ectrical cut off t he r
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control "the Operation o
any fluid within tubing segment 208 is also mixed. Indlcator

234b not only serves as a reference point for severance of the
tubing but alsoc serves as a reference point for container
placement by ensuring that substantially the entire container
and biological £luid therein is within the £ield of light. The
indicator has a diameter greater than the width of the slot.
[000170] Once the containers are in their respective
compartments of tray 90, fluid carrying drawer 50 is closed. &as
set forth above, plunger switch 36a (Fig. 4) 1is pressed when
‘door 36 is closed. If door 36 is open, plunger switch 36a
serves as an electrical cut off. If, the door is open, the
system will not permit the treatment to proceed.

[co0l71] Light box 10 includes a programmable computer




box 10. The control systemis generally and
- diagrammatically depicted in Figs. 19-23. As shown in
Fi gures 19-23, the system tests, nonitors and

woz&d%&iﬂ s various aspects of the Ilght bo’ﬁc%}gwﬁ%oﬁ“ﬂ(%oou
, C

eatnent operation such as the start up al ner
I oadl ng, container tred3rent and container ‘unl oadi ng
st ages of the light box operation. The control system
softd all ows the operator to take action or advises the
GIFEr 2% SPNER] (HEkEHetR wTarod thy cpehatiir hefr lapht

box B phamreddtrel By&Fayp hl§4_:¥en\é§§il NGLRY fd%%grglln a?é:%%?gy

de lcg: cils(:re n 37. The various Tunctions nma I Nl
PLG5Yt R J@ﬁeréf’o’ﬁthﬂ*@ugho‘@bmnranglp%ﬁﬁelwo?& the system

testsaummmﬁdreahhd/ cbiﬁti:bEs GRRLEDE assustem4d tael ilgl‘{tog)g%7
in Figure 19, after the operator

and reat Tt g§8e5 %OﬁesV\%%t%ﬁBﬁtSt(aéfﬂ:eBPBWtaﬂ-ﬁ%r Cloradiad,
contasygr efmasichbnt nidd aoatas ol Iuﬁ$o£tfm§t 8PSgd A UdHRT 15 ot
box d %ngﬂ% t h%hesoftware 301, initializing the so tvvare
3 and displ YR BYSTYP aphiowsl the ePPeLRters seetake
actlogc pE ezdwaa@smha Bgﬁat'ﬂale of Ioen?t ﬂfetal‘lfﬂéént t éh%lrtu%e |tﬁ§%:1?]gh
heb! of -avail abl e functigns including
either B rimeRBnetle Or B egehyeahriter, daberinra [ ApBamd
on Scmeﬁér Rat i v8he, vahmumeﬁxmbatorrmyna@hm@sanhea.@%éd By € he
syst chec
opera @PRLR - cold o%ﬁhéf HES ala%yca@%/ ert@IeC gontrol

sel ected”and per
systepddigiléi an. [000173] | f the treatnment function 306 is

[0001$ﬂ| ect edr themsantLol gy erpg t@{ O%h {L e pr. ogr ane med
ftware will “automatica et 6r e 11/t 17& S s
Opera‘é%rf@&r Bednd nbhe llp‘#mumeluﬁt at4tep |3f001) hetheghbnﬂ)ﬂﬂ

systerﬂ.OwiBl PLeRaRed LOfselkt 83 BENL: &% jm % Eo%d ngOA
tec al Pur

£t us, .for exanple, if the system
e W?IHEe It ghirddGrld aing rthe ﬁﬁﬁ‘*&ﬁl@ |3ﬁ20n@1<bfdﬂtdpéasmgsmiﬁ
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thenwol ?ng roceed until the condition is died™Y 1
1568 BFaiRISe A ndRdveble thactjens inglifigy dipt
treatidne Opﬁmati)dSnto3061pUbr higgnefraiher,uni qufmﬁgﬂ%%" figl.
t.hen reguest the i nput of contalner

mtersitiy %‘i;x 4% PRSI B EEPORE 36 <xBntApnevsten 312.
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£ 9 2 on, for, exg contai ner 214 s
ypicdl Sef?*«i% %F¥ T &PHRHC 2004/ 032782 PCTI US2003/ 030074
[00017344 If the treatment function 306 is selected, the

control system, through the programmed software will
automatically determine if treatment is appropriate and more
particularly, if the light box 10 is prepared for treatment as
shown in Fig. 20A. Thus, for example, if the system detects a
failure in the light source, or a failure in one of the sensors
or other equipment, treatment will not be enabled and would not
proceed until the condition is remedied. If treatment is
enabled however, the system will prompt the operator to input
his or her unique identifier 314 and then request the input of
container (i.e. biological fiuid) information 316. Container
information may be input wanually or by scanning bar codes 222

on, for example, container 214 shown in Fig. 15. If treatment




is appropriate, the system proceeds to the next
function or phase as generally shown in Fig. 20B.
[000174] As shown in Figure 20B, the control system

i s additional options for the ope
wo fBrRY PRy goons

ect. For exanple, the operator may pr
treatnment of the contarfA€er, request treatnent of a
second contai ner or cancel the operation entirely as
. shown in step 320. If "Bag 211 option is selected, the
15 aRpyePateFe sthegafvfterqpeeresis ote nphe sont afwegtion or

phasel 8 fmRbhP, 3R&un aRAride sppstem wi || repeat the steps
eneral ly descrjbed above. |If treatnment on a single

f°°°1%611t ai it 5Pt G F1EB¥S A%Fed the heentaper aYoers gl aptays
additifeal rpaloddieli o Ipdribhchd se0ener arby Shaphe, ithe

Fi gure 20B and described in nore detail kel ow.
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| i ght, source(gs), 100, = shaker notor 92 and fans as
as Skéq’i"g\mlq né% epz%)ZS of R §29 22, ﬂ‘?gloli‘ nder ﬁﬁiﬁ‘?t_%y the
- operaths playagafior reguddtedatboinbyt tdmtapesat Diformation 322

L nf Qr iop.fegarding the fluid to.he treat.ed.and the
and t%'crae%f'S%;ﬁ"t %1|lofr o% s?gkgg}rlleersa V. gﬁ%‘?raelgg ?Séc,rl:%ﬁdo ove-
If tweiiodibent, at Englastoobentermais dtspbay petrhermed, the

opera'@che %%tlg[::{g Q:%g I:ééagﬁe% & n0f3 2§n%%}f} .itsoggl(ia’e EB{(' g'gov}no
containers, the selec edl? reat nen InmeT“ana a “runni ng
in Figuteu@0Bfandhdesosidgd perwert dewiiigbapptied to the

roco1 P40l °9iA%@Erf{:<’r-ﬂt%iHE£é %Jeh%e%e?ié‘@é?i 3% SEPA&‘ 41 330
Treat nent w cont i nue unl ess er m nat ea Yy he
commepgrprigesEnent thet wwaencartivatesnimtldghbyseunrse (s} 100,

shakei.: Q%tfdﬁ@@t alildf‘ fa%pggs;&a&& amn s%ﬁ‘_rﬁsc‘?:@sdiﬂ'gpnzl. The
[000176] I n one enbodi nent, container nmay be marked by

instriganter 8276 HEPIME bEGrniTerg fératicmat REnt thnd capraior,

inforhd 8RR BSartd ng CORP| Bhed. +IhBe NBFdes cHBEE) DhMREKSENAR
obliterate or otherwi se masks the bar code, nmaking it

procegr SEISERELY - ThusFOR CBRMRLRer 10w RSt WBTRRISKERE parthe

instr@REes wdg4didiliagat e8e thalict e AMiHEBN L2 PGS KRBR of energy
successfully conpleted,  On the other hand, if only one

to be,pPpEed gy CERLRNISI5, HIR HUSTTRASKERRETERE SCH \AEE &s

runni| kadu€abifontidhatiosddecapabrdntwabe ) appTRSEST bl he
conpl et

biotofUR! CLe ATLISCOS ISC R, have L9 e dlpca oo
Treatudrat illlr eshethwontsicaer twirak naodd ey t teat egemrgairn.or\VWO
automa Q%%&Q)Sr2Zgrzmi%glégs%go%/hgsQJ.%Z;%rument in response to an
alarm condition.

[000176] In one embodiment,' container wmay be wmarked by
markers 76 at the beginning of treatment and after treatment is
completed, The marke made by marker 76 obliterate or otherwise
masks the bar code, making it unreadable. Thus, a container
with two masked bar codes 224 indicates that treatment has been
guccessfully completed. On the other hand, if only one of the
bar codes 224 has been masked, this serves as an indication that
treatment was not successfully completed and the container may
have to be discarded. Masking of bar codes 224 by markers 76

also ensures that a treated container will not be treated again.




-45 [000177] During treatnent, the system perforns an
energy calculation 332 which is conputed by
mul tiplying the light intensity sensor readings by

W029(f4%§§/kze0t ed calibration factors, aver agigﬁgﬁ‘%g(’?y“:’%’d

readi ngs across the sensors in the same
pl ane and addi ng the reddirng received for planes in
the sane chanber. The control systemfurther verifies
the treatnment status 334. If treatnent is conpleted,
[00017RL sy sPwring | 1reaguertivat £bal |system n pefforranpsn 1@Qeagy
calculBO¥¢h | B333QniE00QL7 y$Lem call
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 the pathogen inactivation of blood plasma, treatment may also

preferably be approximately 3-4 minutes.

[000180] Energy per unit area, or energy flux, is the product
of power per unit area or, in the case of radiant flux, at the
target, and the time of exposure, Accordingly, the amount of
energy per unit area delivered to the target (for example, in
one embodiment, the biological fluid) will vary with the
duration of exposure and the irradiance -- the radiant power per
unit area incident on the target. In one embodiment the total
radiant energy flux delivered may be between approximately 1-100

J/cm2 measured across a wavelength  range of between




WD 2004/ 032782 PCT/ 1JS2003/ 030074 -46 approxi mately
300- 700 nm However, any useful wavel ength that
acti vates photocheni cal agents nay be used. In
light box 10 can be retrofitted for various
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i ght frequencies outside of the range of 300- 700 nm
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[00018&(5 nat ed. 00018eé1]lt Once treatnment has _been
diccesBFTTYy tEBAPIRedtray |90 d5f Popfzonls paitared shy

a prede¢ tframsdresyr.ed oF0c6@H3i REE ﬁﬂéhﬂé\ﬁcy should not be so

great so as to harm the biological f£luid or components thereof.
Typically, the tray 90 may be agitated between approximately
400-100 cycles/min- and for blood platelets, more preferably,
between approximately 40-80 cycles/per minute. A cycle is
defined as one complete back and forth oscillation of drawer 80.
- Additionally, it may be desirable for agitation to continue for
up to 30 minutes after blood platelets have been treated with
the desired target light dose, i.e., after illumination in light
box 10 ig terminated.

[000182] Once treatment has been successfully completed,
fluid from container 206 may be transferred to container 210 by

breaking frangible number 230b and opening the flow path between




br eaki ng frangi bl e nunber 230b and opening the flow
pat h between WD 2004/ 032782 PCT/ US2003/ 030074 -47 the
contai ners 206 and 210 (Fig. 15). Once inside

ozﬁ(ﬁrbts?rb:{‘e 210, the biological fluidis &iﬁjﬁfﬂgﬂ‘iﬁ%d

contact the adsorbent nmaterial for-a-sel

of time. As noted above47tn one enbodi nent, contai ner
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The eS| i f f the_hiol cal
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incorpgypEedibmtrefyre8e bewwimds and 7 days. In add|t| on,
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Publlc\%ﬁé?‘é Y- HEYS15@88Tored prior to transfusion to a
[000188%CI Pi BHé . rdsABehc HamkOr 1 249y, apR! LM El%loélé‘e[lagfﬁuld
in con%ont ai ner0 ﬁ14 or 248) now carries identifying
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30 seconds and 7 days. In addition, during contact of the
biological fluid with the adsorbent material of container 210,
it may be desirable to shake or otherwise agitate container 210
to ensure maximum contact with the adsorbent material.
[00601857 Regardless of which disposable set ig used, after
the required residence time, if any, the biological fluid may be
transferred to container 214 {or 248 in Fig. 16} by breaking
frangible member 230C where it wmay be stored prior to
transfusion to a recipient. Label 216 (or 249) applied to
storage container 214 (or 248) now carries identifying
information regarding the donor and the fluid. In the
embodiment that utilizes the marker asgembly, masked bar codes

224 (or 251) dindicate successful treatment of the biological




enbodi nent that utilizes the marker assenbly, masked
bar codes 224 (or 251) indicate successful treatnent
of the biol ogical WD 2004/ 032782 PCT/ US2003/ 030074
i d and that no additional treatnep
WOZP“%W%ed The container may be severed gﬁyugzg%/oggom
fromthe renmai ning porté®n of the di sposable
processi ng set as generally described above. [000186]
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depicted in Fig. 23.

[000188] It will be appreciated that various modifications of
the embodiments and methods described herein are pogsible in
accordance with the scope of the presgent invention which are set

forth in the appended claims.




over which at | east one of said containers is fol ded.
2. The packaged fluid processing set of Caim1l
wherein said support conprises a fol ded sheet of
flexible material. 3. The pagkaged fluid processing
set of Aaim2 wherein said sheet conprises at | east
one pair of upstandi ng knobs abutted one agai nst the

THAtherrce. tdhenpapitaged fluid processing set of Claim?2
| east one peg at one end of

further _conprising_ at
‘sai &-shettPAMRIGHh %M@@?%@%r@ sess pomﬂrnglmj ot at

t heaopmnsid epeBde8fispi deot-S p ed flu
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co Bﬁb??g%sl%%ea@&éty sRERpRted &1y an flenibleopkasigid ahbe;
anda sk@bpoRe ﬁEN%JQ?%ﬁ@Q%QSE'gﬁQ AHOGEIF 319 15 g30$8§ed surface

Caim1l wherein said support conprises a
OVEE CHRISH i 1éilﬁ'lf*'tt eheaof cﬁﬁ!aﬂ wentafiokdedisvioldai.d

SUppOr t .ppk . roceSS| g t .of, Cla
1 furtherfaconpr|3|ng ggb gb% ShoPdih s%f&ﬂalm *'Whezein
saidfupnEt seEprdsesan dfO]simb@hbei:SOf Aﬂjemm&ahiaaefrhmd :
. progessinig 1GARY i st _portio n
at | east onéﬁ%énggghé?hggapggggﬁélﬁ%rFl% %o %g“%ereln
said phbgst orrmRiRes nat lshetei ohesapditi ref mp@taﬁdm@l knobs
ablRYdd s g gl#g‘t_e&gglé e Connected by a plastic tube;
an organi z rece|V|ng said second portion, said
oréanlz@hecawpkasedgfauidlﬁedcs@@ﬂm30§eﬁ bEexthi@ 2 further
iRl I, e facing sheet portions a
e sec%rmé1 t%teag]a%lgt hélp FITHEE di é’ﬁosgﬂfie 9% u.salg sheet and

ingerbedsdntg setcwfreSpandifgwsesei at $akbd opPBLatacEndf of saia
id second portion is. fol ded over said sheet. -50-

hew
° % The di sposable fluid processing set of Claim38
mhéreinThaipashagedcﬁnmﬁdS§£oééééﬂngn§eﬁobfh@hgi@ggtaﬁereln‘
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saif) el ARl SR Y oot iy 56 oPT CPl riPBeRherilag tab
andsaldtfaci ng sheet portions are secured together by

|ngerl qﬁ'lfl ngacf:ggbgda duJ.S OI:t:L?ode531ng set of Claim 1 wherein
said support comprises a tab. for rece1V1ng a slit of a container
folded over said support.

7. | The packaged fluid processing set of Claim 1 further
cqmprising a band for holding said container against said
support.

8. A disposable fluid prccessing set comprising:

a first portion comprising at least one container;

a second portion comprising at least dne container;

wherein said first and second portions are integrally
connected by a plastic tube;

an organizer for receiving said second portion, said
~organizer comwprising a folded sheet of a flexible material,
wherein the facing sheet portions are secured to each other.

9. The disposable fluid processing set of Claim 8 wherein

~said container of said second portion_is:folded-over said sheet.




12. The di sposable fluid processing set of Claims8

wherein said sheet is nade of a substantially opaque

material. 13. The disposable fluid processing set of

Caim8 wherein the container of said second portion

is substantially wthin said folded sheet. 14. The

di sposabl e fluid processing set of Claim8 wherein

sai d sheet conprises one_mpre apertures for receiving

tubi ng of the disposable processing set. 15. The

di sposabl e fluid processing set of Claim8 wherein

saigd slraet deopgradrses faugcerﬁﬂo@lesrse@@ O tC QIPELEIM G a\rhereln

. ut-ou% for rece|V|ng sai d ontg gr of said_ second
sai8opPR5h. CBPTTRES dFspBSabre fhbi AOpHbRasERRGedet of said
conﬁ:‘aiem 5 sahkbrsecongaicdtteent r al reg| on | s perforated.

1.7h I sposabl e proce S|n

sal d nga%P Osaﬁbﬁgl e 5 lngaﬁ c?ﬁ‘cmgg?“?eg prerein
saig¢ofcingesheek dboytiwenpart ﬂenm:c@i tareitheunbpatntoarlocking
tabdeMCE1 o8- A di sposable fluid processing set

conprising: a first container including an inlet and

ant?eut Fee ahtpapabileedliih rageasssubstenifaflyim 8 wherein

said QJHRELSL O MAPBENDUSH s BAEL 4 Ma) 'ogaqu@h&,tt%qggive
conpound within said container; a tube wth one end

c N8t | ASRAIAPL€ai L1 HE etPLERFESSdBEI nFdly af Clain 8
wheﬁh&ﬂa:biee cfdnctwlaat:hoft beid UbE-&Rsd S G a f sapdi-Bheialty
ali qperneable overw ap over at | east

Wlt@%ﬂwfqéﬂtf?¥g Fg?e contai ner; a second contai ner;
- 5@a- 'Bhd mepmhhl@rlﬂ@ﬂdp@smﬂ@atsiemg oWl thais@igd wherein
.Jig}t container outlet and t r end communi cating
sSal ﬁe g

§aF g REHiTd °PEoRPET nae%?e% e&e Chi h§Cah e f4BERY of

the fliepoypdtile bebweeringasek first and second contai ners.

1 The di e f roceSS|n t of
mﬁgrerﬁlséﬁggégn %?ﬁéfl%s frade” of" asﬁgtgglafg%%l ﬁ%‘éeln
saidf gheehokdinpgisas (b toegddriadg ragént . cobdsi Pihg Bheut-out for

recedvEROSARIL bhil fhddr 86551 1% e86ha Yo diBnT 18

le. The disposable fluid processing set of Claim 15
wherein said central region is perforated.

17. The disposable processing set of Claim 8 wherein said
organizer includes a tab for attachment to a container holding
compartment of an illumination device.

18. A disposable fluid processing set comprising:

a first container including an inlet and an outlet and a
treating agent substantially comprising a pathogen inactivation
photoactive compound within said container:

a tube with one end communicating with said inlet and
defining an openable flow path, the tube comprising a frangible
- member;

a light impermeable overwrap over at least said entire first
container;

a second container;




wherein said container is made fromtwo
seal ed-toget her sheets of said material. 21. The
di sposabl e fluid processing set of daim 20 wherein
said overwap is sealed to said seal ed-together
sheets. 22. The di sposable fluid processing set of
Claim 21 wherein said overwap conprises two sheets
of light inpernmeable nmatéPaal wherein one sheet of
said light inpernmeable material is sealed to one of
~said seal ed-together sheets and said other of said
| iggubenpetedlsl endheemmsuriisagént edl tto ssadd fintheronghiner
out $&td asn%_al et %g:%tei}ereﬁ"@ego%mu%%scazq%gd! V?’P@E‘a@lag_dlf | yégond
processing set of Aaim19 wherein said naterial .
contepmsr s8¢ dehiAid SR ePRjRletre, flpMopplbnketwessl ywakddéirst
and &doadbteckieepgl yner of ethylene and butylenes with
term nal bl ocks of polystyrene. 24. The di sposabl e
fI'di-d proc&SSPAgasEt JflUdCai RTA8eS e ePRtsafd IG1GHT 18
wheﬁem{'mer sead! eoﬁwizﬁéﬁa%issdﬂme_ @%l at fx:n@@esxt_ ; ialpi gaEfdRIE  for
ol ypropy] ene.. : e di sposabl e ui d processing set
hOleollP%SSilEr] J»fée""tflﬂll’f’t REFLonprising a second Iight

i nper neabl e overw ap over at |east said container.

26. The di sposable fluid processing set of Cdaim 25
wherein said second |ight inperneable overwap
conprises a sleeve enclosing said first container. 27.
The di sposable fluid processing set of Claim 26
wherein said sl eeve covers at |east portions of said
inlet and outlet. 28. The di sposable fluid processing
set of Claim18 conprising a barrier within said tube
communi cating with said first container and a barrier
wi thin said tube defining said flow path between said
first and second containers. -52- 29. The di sposable
fluid processing set of Caim28 wherein said barriers
conprise-frangi bl e nenbers. 30. The di sposable fluid
processing set of Cl-aim28 further conprising a third
cont ai ner; '




an adsorbent material within said third container; a

t ube defining an openable flow path between said
second and third containers; and a barrier within
said tube. 31. The disposable fluid processing set of
Caim30 wherein said barrier conprises a frangible
menber. 32. The di sposable fluid processing set of

G aim30 conprising a fayrth container; a tube
defining an openable flow path between said third and
fdur t Theomtiginrerar 1831 Theé prspesabhe fkti o fpraideeigsi nys

wherS&t éyléjc@bgh§gernfirﬁﬂd% %QBQ,EHQeﬁggié&” é%ﬂeg sheets

openabl e flow pat et ween sai rd an ourth
of sygghPatefees-is in flow comunication with a particle

cant UkinRg g%ge%ab% Fheidi spesable ihlyui depr oSesst Nin
set of daim wherein said particle capturlng

20 YRRASCE cUSh i SERTW A | ter Se3Bed T dpdisbsaBREeditsiggther
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ﬁggprl nesh mat eri_al 36 The di,sposable fl uid
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tube defi ni sai d _openab] e pat et wee
inpe 38l AR AT MERRER Soft Shaet ©f sptolTiShr SieERRan e
materfikldi dspseeésdi mg sefe aff Gaidnsaledhesgethsai sheotchand
. inel yd n ort on ong f said ouch and.,

Saldzﬁ$ﬁ§% % lea h§%h€ he RppsE te S|8e%of sa?%ag%%cg. 3gtd
otherThpeg @lasposat)l@ﬁlogﬁ‘dh@.’r @besS&ng set of daim 37
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mat er | etme n the wall sai pouc
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conprises one or nore I nwar d y ext en |ng reb
termlnal blocks of polystyrene.

24. The disposable fluid processing set of Claim 18
wherein said light impermeable overwrap is made of at least
pigmented polypropylene.

25. The disposable fluid processing set of Claim 18
further comprising a second light impermeable overwrap over at
least said container. '

26. The disposable fluid processing set of Claim
25 wherein said second light impermeable overwrap
comprises a sleeve enclosing said first container.

27. The disposable fluid processing set of Claim
26 wherein said sleeve covers at least portions of said inlet
and outlet.

28. The disposable fluid processing set of Claim 18
comprising a barrier within said tube communicating with said
first container and a barrier within said tube defining said

flow path between said first and second containers.
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2%. The disposable fluid processing set of Claim 28
wherein said barriers comprise frangible members.

30. The disposable fluid processing set of Claim 28
further comprising a third container;

an adsorbent material within said third container;

a tube defining an openable flow path between said second
and third containers; and

a barrier within said tube.

31. The disposable fluid processing set of Claim 30
wherein said barrier comprises a frangible member.

32. The disposable fluid processing set of Claim 30
Comprising a fourth container;

a tube defining an openable flow path between said third
and fourth containers.

33. The disposable fluid processing set of Claim 32
wherein saild tube defining said openable flow path between said
third and fourth containers is in flow communication with a
particle capturing device.

34. The disposable fluid processing set of Claim 33
wherein said particle capturing device comprises a filter.

35. The disposable fluid processing set of Claim 34
wherein said filter comprises a mesh material.

36. The disposable fluid processing set of Claim 33
. wherein said capturing device comprises a pouch in flow
communication with said tube defining said openable flow path
~ between said third and fourth containers.

37. The disposable fluid processing set of Claim 36
wherein said pouch includes an inlet port on one side of said
pouch and an outlet port on the opposite side of said pouch.

38. The disposable fluid processing set of Claim 37
wherein said capturing device comprises a sheet of a mesh
material sealed between the walls of said pouch.

39. The disposable fluid processing set of Claim 38
wherein the interior surface of at least one of said walls

comprises one or more inwardly extending ribs.




