1 DETECTION OF BACTERIA IN BIOLOGICAL FLUIDS BACKGROUND OF THE INVENTION
[0001]Blood is conventionally processed, e.g., separated into components, to provide a variety of valuable
products such as transfusion products. Blood components or products such as buffy coat and platelets
may be pooled during processing, e.g., 4-6 units of piatelet concentrate can be pooled before
administration as a transfusion product. Additionally, blood components processed in a closed system
(e.g., without exposing the components to the outside environment) can be stored before administration.

For example, red blood cellpeaE b 5p0r ev-fensemMerahiweeks) 1anad IgAaleats @ be stored for several
days (e.g., 5 days according to current U.S. practice). [0002]Stored and/or non-stored components can
include undesirable material such as bacteria. Bacteria can contaminate the blood or blood component

during blood collection (including blgatsamabog)ow aHrtarageN@msource of bacterial contamination
may be the blood donor's skin, which may contain one or more varieties of bacteria. Since swabbing the

donor's skin (g Wit glsal ADCBIRE IANEAPHAGILLSIHEY be lIBdRAUAIS IR Apiliadne bacteria

may pass into the blood collection container, a e bacteria may reproduce while the blood or blood

component i85 P AaliableamipdysisstenReiERRS MRt BlaRE GBRANAHE REREOIHEBotomy

needle is insefied &3taife e imunadhedyasdeitvieanjaifinessiig, Rug, W-pasmyviihpiagRipod into the
blood collection container. Egog%%i%%r squrces of contamination include the donor's bIoEﬁd,&]heOI
environment fASAIRY RHRERPE %%8\‘&%%%&?&'%% HRR) Pt e MHILIOO R i Y o0

Contlaminatiocrorrmpnenmrwﬂmlmﬂwl Ume ofdsbmdwstdﬂai(@gimwmmoawmmdﬂmmﬁmplemplood are being
obtained. [00Q4lSiace, ?ﬂmﬁﬁlﬁ %&RBH’%?Q&%(%% R %gt) M6 W%ﬁ?ﬁ%?ﬁ&&%ga%%@ﬁéeﬁn

temperatures, the problem of cohtamination may be magni as many species of bacteria reproduce
more rapidly B &HREPIERYRIA REKSICUTLRtEsRIRImARERRECBIRRE MeORILAAYS 48 Sechafip¥sacterially
contaminated blopdi i esletre Magssamatential health risk to those who come into contact with, or receive,
these produciiggir example, th administratié?n of transfusion products W'jh bacteri?l cogtamination can

have advers Btts onthedas! @n‘??&f‘ﬁﬂﬁ gamﬁﬁgﬁatt?o?%f'ﬂ%@ hTRERSYEDES 2

bacteria. Bacteria can contaminate the blood@ydtomponent during blood collection
(including blood sampling) and/or storage. Oneasewf bacterial contamination may be the
blood donor's skin, which may contain one or mageties of bacteria. Since swabbing the
donor's skin (e.g., with alcohol) prior to venipture may be inadequate to assure sterility,
the bacteria may pass into the blood collectiortaiorr, and the bacteria may reproduce
while the blood or blood component is stored. Aiddally, phlebotomy needles may cut a
disc of skin when the phlebotomy needle is insertmthe donor, allowing the
bacteria-containing skin plug to pass with the dlodo the blood collection container.

[0003] Other sources of contamination include the dormyoed, the environment
(including the air, and the equipment in the envinent), and the phlebotomist.
Contamination can occur while the unit of bloothésng donated and/or while samples of
blood are being obtained.

[0004] Since some blood components (e.g., plateletsyprestly stored at ambient
temperatures, the problem of contamination may agnified, as many species of bacteria
reproduce more rapidly at ambient temperatures.

[0005] Contaminated blood products, especially bacter@iiytaminated blood products,
pose a potential health risk to those who comedntdact with, or receive, these products.
For example, the administration of transfusion piadg with bacterial contamination can

have adverse affects on the recipient, and therasiration of platelets with massive levels



of bacterial contamination is implicated in a number of cases of severe morbidity or death each year in the
U.S. [0006]Some existing techniques for detecting bacteria are labor- and time-intensive and may require
expensive equipment. Some of the techniques may allow limited sampling, provide inaccurate results,
and/or fail to detect certain species of bacteria. Additpnally, the techniques may introduce contamination
from the environment into the samples. [0007]The present invention provides for ameliorating at least

some of the isaeaRALH BIRASITAMpIIESES #Nd ARRAYBEIEHES,Ofd Mo faggption will be
apparent from the description as set forth below. BRIEF SUMMARY OF THE INVENTION [0008]In an

embodiment, 82FRtPd T3P B&etting bacteria in biological fluids such as blood and blood products is
provided, the[ooedhod EormisisrntpaiBprigoieideicad dithgestitdliLamaiampibasiaténdivecntact with a
detergent for jeducing the Yespiialion afblogd <ol and.a hadieral grquih prompter, ang measuring
and/or detectingY Over & peﬁo of i ,Qﬁne [Eve o?nglucose A coRtafher con{alning tﬁent%'ological fluid,
the detergenpranidiehodsettatzlegolishapriadeditd Ceteimmtreces bbdasenaofAddiiiovatiiioth@rovides a

system for deiestingLRRSHREATRIRISICH AMRR TR aR BiRRshaRsoIRBdRradHsiR.dhe system comprising

a glucose reading and/or measuring device, and a biological fluid sampling device comprising a container
suitable for hElEHY a bId1BREEFait EiEi eBMAEREdoh SREHGraH 4R RB2OpH G EHAAVAMNGLEaetergent

for reducing ibriiespitation afHeleed et anstiadrratedalfgeeih iptemuaii00aQisiacentteoraspiration of
the blood celk éta]at use.glucose as ugstrate for their metabolism) is reduced in the presence of the
B s

detergent, an ecseCB%téggr?aslfﬁl %‘é"during their metabolic cycles (aerobic bacteria utilize glucose
during glycolysis, anaerobic bacteria utilize glucose during fermentation), if bacteria are present in the
biological fluid, bacterial growth wiPBEEpre A iRt ptES R THeNrowth promoter, and the level of
glucose will decrease over time. Thus, change in the level of glucose is used as a surrogate marker for
bacterial detd608]. 3 BRAR e DIESIDRIMT 0N DBATTBIE] SiEMg Ab CHEAGD giialTHE DRBVEANG(S)

blood and blood products is provided, the methadmsing placing a biological fluid
possibly containing bacteria in contact with a dggat for reducing the respiration of blood
cells, and a bacterial growth promoter, and meagwnd/or detecting, over a period of time,
the level of glucose in a container containingliledogical fluid, the detergent, and the
bacterial growth promoter.

[0009] Another embodiment of the invention provides aeysfor detecting bacteria in
biological fluids such as blood and blood produttte,system comprising a glucose reading
and/or measuring device, and a biological fluid glamg device comprising a container
suitable for holding a biological fluid, the comtar comprising an access port, and
containing a detergent for reducing the respiratibblood cells, and a bacterial growth
promoter.

[0010] Since the respiration of the blood cells (that giseose as a substrate for their
metabolism) is reduced in the presence of the getérand since bacteria utilize glucose
during their metabolic cycles (aerobic bacterifiagtiglucose during glycolysis, anaerobic
bacteria utilize glucose during fermentation),atteria are present in the biological fluid,
bacterial growth will be promoted in the presentthe growth promoter, and the level of
glucose will decrease over time. Thus, changbendvel of glucose is used as a surrogate

marker for bacterial detection.



[0011]Figure 1 shows an embodiment of a bacteria detection system according to the invention,
comprising a biological fluid sampling device comprising a container suitable for holding a biological fluid,
the container comprising a glucose sampling port, and containing a detergent for reducing the respiration
of blood cells, and a bacterial growth promoter, and & glucose reading and/or glucose measuring device.
[0012]Figure 2 shows another embodiment of a bacteria detection system according to the invention,

comprising a glucosspadingRaRpT RbIcese RRasKgIe ViR RacE Biiedizak flifgyrocessing system,

comprising a plurality of biological fluid containers, and a biological sampling device as shown in Figure 1.

[0o13]Figure Aehows anothes embadiment el Bacieqs detection syslatp. aecording o tha nvention,
comprising a‘glucose rez%ling analor é’lucose measuring device, and a |oqog|caclofrlw gprocessing system,
comprising aiplertioy ofdiglogicakf i agierbihidss ameing \dole ckogyisine pletiotatilesrsetablet foouch, and a

biological samplifig,deNi6m g MM eFdgHSinerREmpHs R RERE BEMDIAY (o, ik eMEMALN

[0014]Advantageously, the'invention not only allows detection of aerobic bacteria, but also detection of

obligate anadl®iOBaCIR & LAY ERECESRI GiRR Ok RIRRIGERT SR HRERI FANED RRIG IR RHIBr their
metabolism. {I0d&dknraadaipledinesiucseathatipihdeiedidag bacteria in biological fluid is provided, the

thod iSj laci biologica| fluid, the biological flui ibl taini teria, i
contaer, thi buALaine BT A ) S HBIBR ST FoP R e 1S S BB CLHECaRa iy o
bacterial growth iwamiaoer;cantiribnga aturtsg seatiorgdetditnogeredaseling gitldoseandlae biological fluid
in the Contairl@ﬂ&%ﬁfa?f%iBPo%%éﬂf%o%]%ﬁi”c%ﬂﬁﬁ%ﬁrﬁl}it’xﬁ“éf'ﬁ}é%&fcglLfﬂ?&%é?w‘fﬁfn@%,%ﬁ{&oéj of time

indicates the presence of bacter Embodiments of the method comprise measuring and/or
detecting a fiRiPIeYERbEYNRIKEIRMIEE 8O $RAMEY IMAWURthin about 4 to about 15 hours of measuring

and/or detectipgitije firsidamet BIRREIHAGHRAIRRERGINGD RASBSORANENE of Sleipasecbiditg eontainer, or
comprise coanuousI _measurin .and/onl' detecting the Iev%mof %Iucose in thg PC in thg container over a
period of timdh€4nvention, comprising a glucose reading angllacose measuring device, and a

biological fluid processing system, comprising arglity of biological fluid containers, a

vent, a leukocyte depletion filter, a vent pouaid a biological sampling device as shown in

Figure 1.
DETAILED DESCRIPTION OF THE INVENTION

[0014] Advantageously, the invention not only allows datetof aerobic bacteria, but
also detection of obligate anaerobic bacteria,datdction of facultative anaerobic bacteria
not using oxygen for their metabolism.

[0015] In an embodiment, a method for detecting bacterlasiological fluid is provided,
the method comprising (a) placing a biologicaldiuhe biological fluid possibly containing
bacteria, in a container, the container includipg detergent for reducing the respiration of
blood cells, and (ii) a bacterial growth promotend, (b) measuring and/or detecting the level
of glucose in the biological fluid in the contaireer a period of time, wherein a decrease in
the level of glucose over the period of time intesathe presence of bacteria.

[0016] Embodiments of the method comprise measuring ani@ecting a first level of
glucose in the container, and, within about 4 touli5 hours of measuring and/or detecting
the first level, measuring and/or detecting a sddewel of glucose in the container, or
comprise continuously measuring and/or detectieddkiel of glucose in the PC in the

container over a period of time.



[0017]In an embodiment, processed biological fluid is placed in the container within about 24 hours or
less of originally obtaining biological fluid from a subject. [0018]Alternatively, or additionally, an
embodiment of the method comprises collecting a biological fluid from a subject, and, within about 24
hours or less of collecting the biological fluid, passingta portion of biological fluid into the container where
the portion of biological fluid is placed in contact with the detergent, and the bacterial growth promoter,

and, after a siiable POHOMH UnHiTRRIMTERSHYLB R BIoMSIREIAY NG IK #I0ddresRdP WkiRONtainer over a

period of time. lllustratively, a unit of blood can be collected, anddjrocessed to separate the blood into one

or more compBBAEhE Y RIM et RaRipRlYPEtaling PBEBLIWY e sHRiGRcting the blood, a portion
of the separafeol§]C caxitbenanasigdontel tw canaree wbedeibet pettienhaRCripakreethireajact with
the detergent gnd the terial growth pramoter, and, after a suitable period gf time, measuring and/or
dotocting e QB L R g BBl A TR ST TR f the method
can include phalirgichid digtergesinaiadotiédractdiibgichith iptoitheteptaihercuheatnidehufdienpbcing the

biological fluigiioeFANIAIRIE St S MELAS A CRPHSsHRIARNSaihe DicipaisR! it dier sampling

device container, the container comprising a glucose sampling port, and containing a detergent for
reducing the fBSpREROA SHIRGEIRSSIR] ahtmep NqaIWEIE SFRORDIBE B2 6fiA'prersBdEembodiments,

the biologicakbuidiaerjuisespr nbrteleiraentainingtlieigyaivoh s del aigheteicbiptasmanar piasetsed
concentrate; a red blood cel] containing fluid, such as whole blood or packed red blogd cells: cord blood,
ctem cell-corriRA LR Pl BRI LRTHE O RIS 1 BRI fic ELbALEL e

Ieukocyte-de@l@tﬁﬂIJlf_mIIﬂ .C[El@le_]IQ ﬂll_ﬂadvhmt_llembodiqreaftmstemﬁﬁ_rméminng_athlﬁa_ﬂrrebiological fluid
is provided, GQINPRISING, ()& RO IOGGA) %‘r"Qé%‘b?é!é&ﬂﬁ\é&‘%wﬁ%%'ﬁ'&%@&%’Hﬁﬂ“ﬂe%’é@l@l@afor _
containing a bIO|O%ICa| fluid, the container comprising an access port (preferably, a glucose sampling

port), the corEMEP EEATRHRRATT aflERECENERRIA DEROEEH BeAgEHP SR T E R BHBS E3p iRMRd R Tof blood
cells, and (i) @gnceKeGH\aBPHIhef avepstpeabaeviidromoter; the system further comprising (b) a

I dj ' d/ I ing device, the device furth iSi I
Sampling deu it Cuch RS ARSI /5B B BHA: R PURGI e Gy anclor
_measur_ing d_@\rm&tli_smuitamﬂ fmthe\@rmtrmﬁdmtnirdairﬁapm@ﬁm@@bﬂwmmdhtecdp@iaéirse.mvm@f glucose
in the b'°|°9'ﬂ"i’é€h%'8’c§ﬂ%§ 56 Q,UBI chcY me%%f&@?c%ﬂ &b lﬁ%’lﬁ?d H%ﬁ%%vzz gdm@r%gease in the level

of glucose over the period of time indicates the presence of bacteria. Typically, the biological

fluid samplin§REaIBE EHRANEPS FABRORS SHRRARIRIhBTIETENGR At Taentiolipe weReier. [0023]In a
preferred empagim@phafihehastasasetectiansstgroptbe sxstem comprises

[0020] In preferred embodiments, the biological fluid caoises a platelet-containing
fluid, such as platelet-rich-plasma, or platelataantrate; a red blood cell containing fluid,
such as whole blood or packed red blood cells; btwvdd, stem cell-containing fluid, or a
cell culture. In some embodiments, the biologittatl comprises a leukocyte-depleted fluid.
[0021] In another embodiment, a system for detecting Ioacire biological fluid is
provided, comprising (a) a biological fluid sampjidevice comprising a container suitable
for containing a biological fluid, the containemeprising an access port (preferably, a
glucose sampling port), the container containipguii effective amount of a detergent for
reducing the respiration of blood cells, and (i)edfective amount of a bacterial growth
promoter; the system further comprising (b) a ghécreading device and/or a glucose
measuring device, the device further comprisintpaage sampling device (such as, for
example, a reagent pad and/or a test strip), winéneireading and/or measuring device is
suitable for, over a period of time, measuring andétecting a first level of glucose in the
biological fluid, and a second level of glucoseha biological fluid, wherein a decrease in

the level of glucose over the period of time inthsathe presence of bacteria.



a biological fluid processing system comprising a plurality of containers, for example, a first container for
receiving and/or collecting biological fluid (e.g., a "source container"), and at least a second container
(e.g., as part of a biological fluid sampling device, that is also part of the system) for receiving a portion of
the biological fluid, wherein the second container corgains the detergent and bacterial growth promoter,
and the glucose reading and/or measuring device, that detects the levels of glucose in the biological fluid

over the periedpbimerhedypaaiasblhd arasessing. iateey isall scluins ppLyallghconduts for

providing fluid communication between the containers, and may include additional elements such as, for

example, oné'r PiRipgisaiditihis 2 JaMdtR &Y eFor an additive solution and/or for containing processed
biological fluippozsnponerigrafidred aiitedieyite{ene. badevikogytecdemetiandikpsdayaapmsior one or

more vents such as a inlet and/or a gas outlet. Typically,.the biological flyid processin tem also
noludos ome b PISEEt A T s d SERe Comed Ry S OISR o B aR 8 Wi ve,

and/or rptatab@tm’hméo[ﬂeQ@}EMMMEmﬂ&ﬁmMO@ﬁ&@éﬁ@ti@h‘W@lﬂt@lOﬁlﬁhe&bjdl@tg_ical fluid
processing sysiem RgIsFAY RAMEr e detpshalls MrashLATashphin dedidetachabiasbipipeigal fluid

sampling device. For example, a biological fluid processing system can be produced including the
biological flui'8 S PEAY HEVREE Yt B%i@@ié&l”ﬂ%ia@&m%w g MRl A TRCMAEABRIREY., via sterile
docking to maitgimstaeliigdaant exislingleicipgicatiuitbpiare shinglsysiemeloplyding/@ny commercially
available biological fluid processing system such as a blood pag set).. A conduit allowing flujd
CommunicatiBeHR e el Ao laveas e OB i ish A AL BB R e
biological quiﬁmamTjﬁg@idmgm) Gaia bmcas@refwﬁbi}n bmmauseaﬁ@_mommmmmmy of the
contents of the samplingdeYise-ARR MERLisE SR Ben-alan R HNRRDRRRBASPER aiRthrough,

and the bacteria canbe subsequently detected. [0025]Alternatively, or additionally, the bacteria detection

system and/ci4teasiolegfe@maie: St 85 EMEEsTLHHATH S IREN(EDa IbRIYRIMHVRISSAHPN G Slice that is

connected (efgr céhtBmitis bessraseanyogiteliRidreiasalbsadexiRigtatbeviseqb.gs a riadis/aord or
cable. IIIustr?#veII%/ thg. conduit descriped above can be cut and sealeijﬁ]iand [he s&c%aratj: tether keeps the

analysis cha BRI A2 'J:t]%{t 8\Qﬁﬁ$ﬁp S Yot er " ET2URHIRS" 5\99 Q8 I ra8ls completed. 6
[0026]Since Oapiesidyctire hiotietieatdlioh processary eyaiittinthm aivdedione emibodéiniiet$lof tbenpa sent
invention canjag SLUGRIR 1 ALGYIEINGbloRe (€ BRANANRHRKCAARAGH RSERGE I9gges pericds than are

currently allowed by the regulations’in various countries. For example, due, at least in part, to fears that

platelet concéPitdle (PEYEHIHEHSRAMMBRSEETIRRPactionSYSirm mehidipgierld uires that, when

processed in@¢desSiA$L§iREM INGIEELEN UBittatE & dsbdrepled diadhanitlkes widindprays. However,
since embodiments o é1@9 invention %||OW th detectior? Q%ﬁ%.lt%ﬁlin ted PC, Pooled and unpooled PC can
Q' e

be monitored”' '%ﬁ@@ﬁfggo CUliEontamiatea'ee & diertia '@(ﬁ?tﬁmitcﬁ{b fs currently
required. lllugirativedy imdivdthgatheniielobal Buipcelsg PG /(e cedbedinlegitastddgatapliogn be

venstsed et O O Y ) S ORISR e A bR rar st

_ ) )iC ba cose, and this, In accordance w
embodimentdl¢PtREORRASHID AY HaTB dHeel9eing MRy foerRer iR ie Ridpgiaabivid mieasistiiical fluid over

a period of (et b BRRICE s or ol ARATIBIRIaPA GRARI RARERIPIa o detecting

e presence (0] acteria, wnerein e pbacterl presen can pe one or more o owing.

Sy e R b B SRCETY B e AP A N AR U marcescens,
Serratia liguedaciea)scafebsitiat ¢nicieradlitibg, Hékbsrealiaguintainch @ stéldhygiel thexytoea Esictherichia coli,

Enterobacte rs%l%‘ﬁﬂg;c?i‘ﬁgéoﬁ?oc[ﬁﬁ %8&90%%‘?@35@@?‘@%@%%@%%@&%&5H-S%?%ﬁ%wéh'f Trgum:

Salmonella spp., such as Salmonella enterica (form onella chaoleraesui acillus 'spp., such as
Bacillus cereth bA6tfidioan pafihgease Py sieieeiatterium acnes, Streptococcus agalactiae (also known
as Group B 9[‘0@?3?000@%&%5@3@ &H&HM%W&I@H@MB@%&H AN SOWCBRShRIPPtocOCCUS

gallolyticus), Streptococcus infantanus, and Streptococcus mitis. [ Systems and methods according

to the presentHR/BMRSGTHING SYRRMSAY LGSR EIRU B AANIIRELACYTSIRA 1HRRIWREISE € -And/or
blood bank persoafiedt (OBAHEJdsire detbrceptbée prbiyexitt atthecteutzhiadaigasinemid accabtaince with
the lllustratively, the conduit described above cartbeand sealed, and the separate tether keeps
the analysis chamber associated with the sourdaioen, e.g., until the analysis for bacteria

is completed.



invention, further analysis can be carried out by known techniques to identify the particular species of
bacteria present. [0031]Each of the components of the invention will now be described in more detalil
below, wherein like components have like reference numbers. [0032]Preferably, an embodiment of the
sampling device comprises a container having at least two ports, and at least one conduit in fluid
communication with at least one of the ports. 7 [0033]Figure 1 illustrates a biological fluid sampling

device 100 fopyss) In a8;cERNRMRENEQhH e JAVEERN AREHIIERIRRFREILI SRYEEHRMBIEFeS a

sampling device container 50 (e.g., a "sampling container") for receiving a Portlon of a biological fluid, the
container incHIBiREF SR HEIYIBBEADRE 3 1aPIE [Rfdue YaiFB P PR AR A3 isRR b RIERH @t 11 (such
as an elastomgiie dizpikoarsasdrareant e adaidbe pagumhensim theipierceahieelement includes a
puncturable portion, 12 (preferably located at or near the center of the element) allowing insertion of, for
Example, 1O R LA Gl oo e R € e D e e
device furthebaoemiaisesramadsepsaciceziequirasbattoirensgsied i) acksgdcysieprolelivichird
maintaining &,78lo ARoleRIALiLicHE! B RATTRG vl P AR AR NS EABBHAIERALSE WK the port. In
some embodiments, a porous membrane 13, preferably, a hydrophobic microporous membrane, is

located at or RYERTRE B9t BRABIAFOP S CRBPENAR pEPERBH RdHeRARIBH RSz &fached to the
syringe punciyegfidhendpnhegste (witeLicien aiesingiheaarperassd ke thieemdungeinit thatsyringe can

be partially withdrawn in the syri barrel, creati va and pulling biological fluid from the
container and UG TR e HRUE NED B LG bt by Sime HSsLEt SIRETs R aS Bp &llirerent
material thansysterockires EQD@MBmmpmahmboﬂdﬂmgeeterile dockable, so that the device can
be connecteq g, fpr exampleanet)or FAPAA AR ALHUANs; éﬁ‘?—%@%‘iﬂ%l%r%i&f‘%& closed

system can be provided. In some eémbodiments, e.%., as shown m%_(:lgure 1, the system comprises a flow
control devic8MEreRKNPRS 8 EheliliES ehiserRsAPE HYRFEPEIRIRINERRSIP AU BESHARIt, and at least

one additionahgengbit d&icerefRiahltna glecdeddrekableapashitin HubrsyrRaIYRicPs@ wigetioa check
valve. The saT IIing dﬁvice Hmludes a dez&eﬁgent and a bacterial growth promoter, and the illustrated
[

sampling devite Theld ngsﬁl& RiR"the Seht? ?,t?\r/{% tablets 5, 5a, each comprising a detergent and a
bacte_rial grq@ﬁ%}omdt@stmelnalﬂmmmmm rbnolvigﬂﬁerﬁgt&ﬁ@bea@m@mﬁl@@damfmeuitable for
applying indigjg, ﬁ#te%&%‘%@éﬁt%@#’ﬁg BRrePhakiof ﬁ%ﬁ%ﬂ?%ﬁdﬁﬁ&é&%‘éﬁd@ﬁﬁ%mereon- [0035]IF

desired, the sampling device could include, e.qg., the accessport could further comprise, a luer connector
(not shown), IR9ETHALr Rieh el caesAve! Yumensis, SoFiRHa tartsessenmeetEdlitb the sampling device

for subsequengustiesiryvabefia eiflciaud ithe, qoBkRiBes dRARIN i wiesk Alstoriterss Bsthageammatic glucose

reading device anEd/or%ucose measuring device 500. - ,
coll, Enterobacter cloacae, Entef obacter aerogenes, Pseudomonas aeruginoisa, Eubacterium

limosum; Salmonella spp., such assalmonella enterica (formerly Salmonella choleraesuis);
Bacillus spp., such adBacillus cereus; Clostridium perfringens, Propionibacterium acnes,
Streptococcus agalactiae (also known as Group B streptococcus or GEBgptococcus
bovis (at least some strains now call&deptococcus gallolyticus), Streptococcus infantarius,
andStreptococcus mitis.

[0029] Systems and methods according to the present iovesute particularly suitable
for use by transfusion services, blood centersaarimdbod bank personnel.

[0030] If desired, once the presence of bacteria igohited in accordance with the
invention, further analysis can be carried out bgwn techniques to identify the particular
species of bacteria present.

[0031] Each of the components of the invention will nowdescribed in more detail
below, wherein like components have like referemambers.

[0032] Preferably, an embodiment of the sampling deviceprses a container having at

least two ports, and at least one conduit in fa@dchmunication with at least one of the ports.



8 [0037]Typically, and as illustrated in Figure 2, a bacteria detection system 1000 comprises a biological
fluid processing system 300 comprising a plurality of containers, for example, a first container 51 for
receiving and/or collecting biological fluid, and at least the second container 50 (as part of the biological
fluid sampling device 100 shown in Figure 1, which igalso part of the system) for receiving a portion of
the biological fluid passed from the first container, wherein the second container contains the detergent

and bacterialjgeguth PrAgIRLEY s e e Bigclice T PR dsileea09Rn A Hegpe measuring device
e

500 detects and/or measures the levels o%ﬁlucose in the biological fluid over the period of time. The

illustrated biotSPOITERF BFdee davsgiStethsrlisiated SRIFRHS M eRMRiSss Araaling figdce
communicatierisivee &0 tregcantainapinPOSRRMspNTerelthgdipeisn tiameigjieatetegtior system
comprises a hiol a%ca}li;]lglid dPr{OC%Sg’};%%éS stermﬁmgrisir}%a I%a”rty of co g%i ers; areda%}lleukocyte
depletion filtet> For éaxamplie, A M embadiRent iffu tréa‘tde bt ﬁlgﬁregsf)?he Sactéra detéction system 1000
comprises a blefogital ¥l (sdqbraseusitlgtystens 8GR caamiseaia @hdrafithepodntdieses) tied a leukocyte

depletion filterienQ  pReIMSUAGR BRI (id MRss @ BYsal I00ramRr e g, IR com@iner 51,

e.g., for receiving pooled biological fluid (pooling manifold and containers of individual units of PC not

shown), and 4t 1Ba SIeACEE IV EShREREIN T ato pSXEBTRIHALIS Yifedian Al daesIisy dedredel00 shown in
]ljigure 1, \_Nhiékaaimplépaﬁﬁsm@éh@g&%ﬂ%f@réﬁcmgim&dm@ m@mhagrrislﬂﬁm?dlefwédr@@a&?@h drfrom theoI
Irst contalner, wherejn the cqQnd contaiper contains the tergent an acterial growtn maoter, an
whereim o o Bl S B ThE SHnSF ho et B U R e A B A s the
levels of glucioéss pothébhielwhiced fididt 3Gen the pevivohohidmizitin thequydancsovite ehebibidisteattsd aystem,
biological fluid first iner jon. filt intQ.thir ntainer
HdronassemhHankiist SRS SRR Y GRRIRHRM RN ORI B AR

53, which can comprise a storage container. The illustrated biological fluid processing system includes a

plurality of coR8 5 pRRidiedAtid enSmRiatiBiesBiRie PIRe 2R RliIseR$ 4 0 33 YEMBlogical fluid
processing systesturOHigtaptad dmFidtieus ferbeaseypeana e VeI 8dpfthrjctan ernaprisgea gas inlet
and/or a gas outl %andcﬁlventhpouch 27%, for use %s is known in the art. Far e ; ample Cﬁﬁglfd PC can be
passed into fﬁ%‘Pc,Eo PR YA DLRE SYENIG DTS A P oo AU PRI RHUNE RPLS Rl ow PC in the
conduit betwéerl thenvéme aootairesfiestcctmtaigieithe flemintotthine dataghe TyPidsdigqientgcess ipatthe
container 51 E@r-‘gt;ﬁa%%s&eg &ﬁf&%‘? é?%%%%g Hg) &0t and the conduit is sealed. In those

embodiments Whereln the system includes a vent poucﬁ%?& after leukocyte depleted 9 biological fluid is

passed into tH$HYontafieresablyirtiie condieilys stailBipakaigiiriiie episadnbRl ¢RBNESHRRIt leading

LQ ?on_tairll?lr %3, m%klz_arﬁ%@l,egn&@%mgﬂwf?u% Biase 56_5H%m§§ﬂmm@§@6¢2§%(lf‘5ﬁt of thel_
I0logical Tiuid samplin evice In fluid commupnication with first.container allowing sampiing
pefore teukod) SLAA IR AR S BHR B0 GO BAB LA Ll S B part of the

biological fluidosapnisksag dievwos a00) dsvitd 38, cocimasicotpuheitk vhive cofitédneod® faigatialowing

samping el ar AP ok QIS ARisiarch ke DR BRcledal B igETcter can be in

dry form (e.g., a powder or a tablet) or in liquid form. In either form, further components, ingredients
and/or additi@@9edi BefiHel sasrminisairsuviiyihesleeinveleT e srjepitreneryict i eHeRs &l grown

promoter afed@t@fyéﬁf Bhd @a@mﬁﬁ?ﬂé\mﬂtﬁﬂﬂbt@ﬂtﬁﬁﬂmgﬂ%’aﬁpm{y@@lﬁﬁﬁr?é]@'é%,additiVeS can
include, for exw&% an inert material such as one ohmor.e of the following: m Itose}?rgannit [, and a salt

such as calcith RGeNER e PYPANE S Ak h ERF TGP IR SIERAERT A 2213 HE R Y4 according

to the inventiprosigteficé@ntieradiycas thewesipicitiaredt, theogealso includes a region suitable for
applying indicia, e.g., printed or etched theremrfor receiving a label with the indicia
thereon.
[0035] If desired, the sampling device could include,,dlge access port could further
comprise, a luer connector (not shown), allowinigjaid withdrawal device such as a syringe
to be connected to the sampling device for subsequiéhdrawal of liquid from the
container.
[0036] Figure 1 also shows a diagrammatic glucose reatbnge and/or glucose

measuring device 500.



blood cells (platelets, red blood cells, and leukocytes) but has little or no effect on bacterial respiration. A
preferred detergent is sulfonic polyanethol sodium (SPS). [0043]A variety of bacterial growth promoters
are suitable for use in the invention. One preferred promoter is trypticase soy broth (TPB). Other suitable
promoters include, but are not limited to, broths suchgas lysogeny broth (LB broth), mannitol broth, M9
minimal media (that can be supplemented with, for example, one or more of the following: glucose,

calcium, and HRgNESIUFDY; 9RO igs S INE BURD LM AEE-EIUHSH Q144 ggglucose level is

detected in liquid. For examplée, a small volume of biological fluid can be removed from the sampling
device contafrfiPRisCSR AeGCR) ke S G FRIEGY SIS BARE S RGAPIHIMEY R SPHERING StyBically,
comprising aeydingie) anistyietdiyelsaed or & fgagendrmidcting melosital Wi aisdasasted tno a glucose
reading device and/or glucos asurin vice, and this is repeated at least once after a syitable period
of tme. Aker BEOL s o D S e R e R SR R Sl e
container is avhicisispalatapfgrfiibé theisydbeto daraeteidingratiprobktie flkdegldal fhédigaasedritbaprobe

reading can betakan pdibe M@iﬂﬁtﬁ%@%&ﬁ’daé%?am%@ﬂ%Wﬁnﬁﬂﬁ%&&%ﬁé@B?évlﬁ’ﬂ”Se”ed

after a suitable period of time, and another probe reading is taken. Alternatively, the probé can remain in

the containerPiNBIRIRG ANFlMIE SR AL EEAERIBRY NEARMGS radEicass dNRARIKIGRIEB¥E S over a period
of time indicajetcbacieidronradaasesthd (b[R04bjAyvarsdimtivgitanment cleyierspRiddbprliaiecols are
suitable for detecting.the level or.concentration of glucose jn the biglogjcal fluid. lllystrative suitable
Sevices 500 (HE IR B R S R e e At iR R B o i the vt ancl
include comrpeveidihg divad blmdenicatoaveitabnfioeng dotagx@mple, LifeScan, Inc. (_Milpitag, CA; e.g.,
Glucometer fyssgiep Flegpelsindnetieusi blend Glucasn Yelai Badsibiagasiss Cor

(Indianapolis, IN; e.g., ACCU-CHEK(r) meters), Abbott LaboratorieS (Abbott Park, IL;"e.g., Optimum
Omegarm), NI[EEEFHEhDATIES) FRNPESING 8l BYeOTFIOMREERN amt IRy HASHRISN Hite- Balfer
(Terrytown, Nexamgle thetdeembanidial (NuBlessiGasifnahe et edltrsaseyaginggegvices and

I ing. devi 1b to provide, f le, " " and "fail" Its, e.g,, wherei
Glicose eSS SEELD GHI By LA RS Ubtony Y G GI05 dUkealbe A A B obefcal i
"fails" and if devkioeytectiepi¢tianttitesRb0 i$hmotlidstedeatipithealithiichpmoksgiogl Sistbipds6es.” Alternatively,
or additio”a"Xomﬁr%%@%ﬁéi@eﬁ&@n%?\ﬁf?é g 9%%%%:{?%63618 HEMIRRS GHBIRG SRAMRIG measure

glucose levels, wherein the s are correlated with bacterial contamination, or non-contamination.

[0047]0ne orRffbFOPAIBRIS SbingbiduaH HASPIREIIAWERIIEUR a5 leant e arpens e0gtaMaEEA (A%r on the

container for gae: biolegisialdhiid HurPsaMBMBAENIEN D HignGAMRRIRENtSVRIGHh, IHAKd paidraneal devices,
probes and/or sens%rs, are se.lf-containedé%n1i syitable for one-tirgi{ use Enfbodiments of sxstems

according to tEUEIRIJE EHIEARN AR e RdDagisd LRHIPHILSLEIRIAE e YR re
biological fluithesgeasseldcoritaiher containgthA detaedere!pidriadglitiottafyomote gramd rehef ¢ireae items can

be assemblef ataghed,Aaialsesh g ol ALe e Aassgece hisledical duid i the.cpprainer

[0048]Embodiments o nvention are su or a variety ofr applications, an ogical fluid can

be from a nutiBeis & shifess imiBrPitngivrl W RYer feesslayitBIgiula aaserianepaiR iifect such as a
human (e.g., ifdeR PEPYIERIorolYical AP YaadRletars ciRdud) o1 Wﬁi@mﬁium%ﬂ@"e embodiments,

e.g., in some embadiments wherein hiological fluid is to be administered as a transfusion product or the
biological fUSRIEERA ISR EURSC OB aeL i, HEPAGRBIPTSp Ao RrLE CAMBH Tt Wile
maintaining &lcisiset ¢yHiyicd00didl] ockssimesysterhtimirn etbholatin die cadrigs fouproadiyguitable
period of tlm?}@gdc% n%g{%lal% ‘Rﬂé‘%ﬂrﬁ%r@oﬁ%ﬁ@ mple, a biological fluid can be collected from a

subject (and, If desired, processed to separate iological fluid into one or more components) and

maintained atOHRStratiVaR biologiaaifigis atare sfnG yetRIa 30Q Bl etrakb it aur e Sufksthem
comprises a vent 225 (that can comprise a gasani#or a gas outlet) and a vent pouch 275,
for use as is known in the art. For example, pb&l€ can be passed into first container 51,
and the vent 225 can allow air to pass througtvéime and allow PC in the conduit between
the vent and the first container to flow into tletainer. Subsequently, air in the container
51 can be passed through the conduit and the aedthe conduit is sealed. In those

embodiments wherein the system includes a ventlp@ib, after leukocyte depleted



11 collection, before biological fluid is placed in contact with the detergent and bacterial growth promoter
and a first level of glucose in the fluid is measured and/or detected. Typically, biological fluid (e.g., blood)
is collected and processed to provide separated components, e.g., wherein one separated component is
a unit of PC, and the unit of PC (or pooled PC) is magtained in a first container, and a portion of the PC is
passed from the first container to a second container, where it is placed in contact with the detergent and

bacterial growifisuRAAG R BEIGRMnSHATEIR MNEaFRE A A U3IRNIRE COTGINS B ASKY aaBt M the

bacterial growth promoter before the biologi aI fluid is passed into the second container. After a suitable

period of im@o%%"; aRthR F@é&“&ﬂ%ﬁ@@% FoniBinsk e!8fblogical fluid such as PC is placed in

contact with tﬂmectdmergmﬁ|errddwetermlgrrﬂy§l“spceﬁwwnmﬂmnWmmu@dﬁuc&llm&on of blood, and
the suitable perlo of ti tJne |s ddﬁlogal 4 hours atthe S I~c;{lucos; I IS. measur d and/or
detected. Presfaera%|y, in 'Sge embodiments Wiherein th (')CCica pilit dw eRred nc'\lng fluid (e.g.,
pooled or smg&i(dﬁ|@@¢Ytﬂ9dﬂal@ﬂlenhontamﬂi@ﬁlamhncbﬂinmm)tmd@lt@rgemamm Hie(daowtial
growth promejieis m&aﬁéﬁ?%ad‘%ramEﬁ&'&%’%‘i@&fﬂ@ﬂ&fa‘i%rﬁmﬁﬁf@tﬁ’&ﬁ%ﬁm@%&ﬁtﬁ?ﬁ& HHM

temperature, e.g., it is maintained at a temperature of about 35 C. [0050]The level or concentration of

glucose in thé%i’ol%%W&@HH@@%&%H@B%HW%@Eted over any suitable period of time.

Typically, the[umpd of tieelégdrythe saaEe ﬂfefrmatebdtgrém photAbuROvraryMoNe pseferably, about 5 to
about 13 hours, b tween m ur|n and r det ctln t level, and me surln nd/or d ectlng the
) oh LRSI b v

second level %‘6 oﬁle' WBse"t W Cé’ﬂgmoﬂqeé‘ qu‘S ki e%% Pbetached
from the soumdmomam be.gn¢limedbdess abreanavhseo thegeeter dlend auhonmbvigatiograwth the sampling

container, th@ﬁﬂf&? 9@5%'%%@@1%%98&@8@%@ H}iﬁ@?‘l’:‘?%gcﬁ%ﬂ@ DRPEYSs T fopmple, after

a conduit interposed between ource container and the sampling device is eae and cut, the

sampling de\A€dig4pssepipebsise daheGRomR N inGIe @@?@U@V@t@ﬁa@dm@@éﬁﬁaﬁﬁmmth (e.g.,
stored at a high@bYaamanHienkIRIMPSARTslIEn @ o IBMRAIGELE ©F BaRIte3RuIR 2Pt fof Easarg the

source contabner can be processed in a more conventional manner (e.g., stored at an ambient
temperature G 22 C). [0052]The following definitions are used in accordance with the invention.
[0053]Biologi@a4Z]uid. Fnbidktgigehtiaictordindes tueyitneatiohaigrifitpatet dksdresspatednvih living

organisms, pglréé)&;gélgéu%ﬁ&gi 'Héddd'%t‘gg%'&lg' ‘8'1|¥>" %9%'%5%8% rcﬁ’édem?%?%n%fetﬁ Kpd or fresh

blood; treate wit eas one physiological solution, including but not
limited to sallﬁﬁpﬁaﬂ%ht'“aﬂméedrﬁﬂ@rf genide aylirmessativhsodisau(e6®bonents, such as platelet

concentrate (f364g] plat@i%ﬁdﬂ%%ﬁﬁﬁ@eﬁpdﬁﬁ’&ammﬁﬂsﬁ@f&é RirsiRdPie Marehiepiahastip plasma,

fresh frozen plasma (FFP), components obtained from plasma, packed red cells (PRC), transition zone
material or bif§'R8&H (@@T%%dﬁ HYBURRE ang%‘Emrgrﬁ %]BSHSHFQ%%?{&"@QF%%W@H{% QUL from bone
marrow; stemncellumltmdtceﬂmﬂ@ematedsflwngﬂagzmmmdmua}mmdmﬂ mmm;almsmlogmlmedinmn ora

cryoprotectiv Ia ra d iglo | solution or a
cryoprotectlv ’#i{g i o% é § (glsé%lh eg@@%}?}ﬁﬁ'@é egf;{rﬁ%% Vy\/”s'!} Ioé1 ?gsolugé ((E)% cﬁdmprlsmg a
bone marromﬁaﬁdmaﬂﬁeﬁhmmbgtbar mmaqug%%@ptﬁ@&éd)tbsremove some of the leukocytes

before being [@KQQ@SSGQLH’&QRI%%@ feviesavesttan il idised W@Wﬁa‘i’l@&%ﬁé’bﬂ%ﬂﬂj&%ﬁ fluid refers

to the components described above, and to similar blood products or biological fluids obtained by other

means and Wit QedrIparsad r?@bﬁlﬂ,&amkn%d[ﬁ@%mva Bf?)l?fgjiﬁﬁ? fighcrenaaBidor derived

from one unitpotwirsiteykidiodidtwitayralsal weice fcﬂﬂcmmﬂpﬂdr@m@uﬁgg)aﬁmgl@mNaﬂamd ypically,

the volume ofaunlt varies, t(@%range&ntdlﬁehncg]fromg i nt R atient nd fégwcgon t\odonatlon
Multiple units °ors0me blo % componen sppartlcharIy plate els andebuﬁ% coat, may

combined, tymeawrmgctﬁmmuﬁgddmsms repeaigdit! least after a suitable period of tlme
Alternatively, for example, a probe can be plagethe sampling device container wherein

the container is at least partially filled with tmgical fluid, the probe is placed in the liquid,
and a probe reading can be taken, and the probenisved and a probe (the same or a
different probe) is inserted after a suitable pgobtime, and another probe reading is taken.
Alternatively, the probe can remain in the contami®wing multiple and/or continuous

readings. A decrease in the glucose level overag of time indicates bacteria are present.



[0055]As used herein, the term "closed" refers to a system that allows the collection and processing (and,
if desired, the manipulation, e.g., separation of portions, separation into components, filtration, storage,
and preservation) of biological fluid, e.g., donor blood, blood samples, and/or blood components, without
the need to compromise the sterile integrity of the sygiem. A closed system can be as originally made, or
result from the connection of system components using what are known as "sterile docking" devices.

lllustrative stegia G?OCkWQ/M%%’éGnHﬁ& SaEVBe oL RIBMIPIRoLLE sineB Tt alté i he’ 37,214, and

4,913,756. [0 E f desired, embodiments of the invention can include automated trackln% and/or

automated d&t¥e |8h%%%f§'%@@%?&§féﬁi“ﬁ%P%ﬁﬂ'@ dhestrivererishigifRysehatfle sampling
device can inghatlelingigiacsg reaimpdiviciabealr) giikosdenvaiinnivech @ Qﬁ@vﬂi mate aftthedfollowing:
the source(s). oflt%e blolorglcal fH.ud bIP%?etXB\%caddg\'/\é Z‘}Wimtzed wan qultiaftl ther a specified level
of the glucosém\fvas rea”hed iRctBafion tempera u’re an & INfOrMaton can ﬂ‘acl?ed combined with
the measured\itnitetediéd muﬁﬂum@qﬁmﬁd@t&wﬁmbﬂm@mﬁwéﬂjﬁmﬂd Glyrpiedideters)in machine
readable formg{fdiesiphdt @S AR ARRMIINE RRABRJIRAEEYIERPSALISR LHBAlter. and the storage

container, and/or as a print-out. This information can be ad ed to the electronic records/database of the

user or user §ﬁ?§iﬁ]ﬁﬂﬁs EPPRCBMNFotlvis & M‘%W@?Q%ﬂpr@&mﬂé"ﬁﬁalﬁﬁcﬁcﬂu|d sampling
container prefeiataemprisesa flexilrie

conventionall rod s (e g., collection bags and/or satéllllte”bags) An embodiment
A e e A

of a biological ording to the invention typically comprises a plurality of conduits
and containef804fieferdblycheritadogtdaviressainth gls dsise dnbagsreygireatidrtioet iads, watatlite bags,
and/or storagg, AagshANd YR (O ARRANCRSS RAAYIR AP ARORYImeRL A SYSIR ASEqrding o

the invention comprises a closed system. A wide Vvariety of Suitable containers and conduits are known in

the art. For eXﬁ%@'BY&SHEP&HTF@éﬁ@Wéﬁ@%‘ﬁféﬁﬁettﬁg@nﬂmg&%ﬂw% Taly BetibANFPPSIQ%icized

polyvinyl chlqndenﬁ@@ﬁ)ma/ﬁbmtdm&jcm Usw &%mﬁ@ﬁdr@ma@egxammmaﬂwgenﬁ butyl acrylate
copolymer (E é@ﬁé hylene methgl acr atec er (EMAC) resin é)lastlgze
3P é(rgt

ultra-high-mdft SEoReR A ey (EYH5V'rhe By SBREIEPdBnduits can

also be formenlefaemefglue&aeﬂplelspo@deﬂn tmmmmmdlyweammpomamoaam [@058]Suitable
access portsneigl&ﬁﬁglﬁ- figgRragms, flow control devices (including clamps, transfer leg closures, check
valves, and rotatable valves), and pooling manifolds, are also known in the art and are commercially

available. [00S6ff tho@n@rﬁbﬁwﬁéﬁphﬁﬁumcﬁ%ﬂkm\M@Eﬂ%‘@ﬁ'ﬁﬁéﬁaﬁ‘\ﬁ&n\é‘ﬂ}@ﬂleﬁﬁocyte

depletion filtesmasa fHBRBICHHRY mdm@wdnw@mg‘%mam@lﬁna%ﬁm PRA) iHeScd?ﬁfﬁ@ﬁ@w45,880548,
4,925,572, 5, 152 05, an %0748 9, In thos embo iments inclu | f"s‘% s inlet and/or a
gas outiet (0 5 COAIBLANAI SRy S5 BRSO B BE e 50760 Fembrane
disposed in tbeeht)umn@)e aBmbetiiméma té iy eams seitahlaijpitusatsvean elelndntbeSeiitable elements,
including hy ili h r s, are
discloset i 1ok xest e ALREE FERHEAAEn 200, HEIIEHBC RO o o SOl
accordance Witleraaiyedy @yaeshiyonadlyy L0 st B & Q@%ﬂﬂ@%ré@%ﬁé'ﬁﬁe@ﬁ@@ﬂ b%f’é@ifa

therethroughygeg difihg s Biet ardasdlst hebgle-anaptateoartiRaving a bacterial blocking pore
rating.

[0048] Embodiments of the invention are suitable for aetgrof applications, and the
biological fluid can be from a number of sourcagf@rably mammals. The biological fluid
can be from a subject such as a human (e.g., & goonaiding a unit of blood or a pheresis
product) or an animal. In some embodiments, emgome embodiments wherein biological
fluid is to be administered as a transfusion produrcthe biological fluid is cord blood or
comprises stem cells, the method is preferablyezhout while maintaining a closed system.
[0049] Embodiments of the method can be carried out insaiitable period of time and
at any suitable temperature. For example, a hicdéd@uid can be collected from a subject
(and, if desired, processed to separate the bzdbfuid into one or more components) and

maintained at, illustratively, room temperature,dgeriod of up to about 24 hours from



14 EXAMPI F 1 [0061]This example demonstrates that glucose measurement can be used to detect the
presence of aerobic and anaerobic bacteria. [0062]A sampling device 100 as generally shown in Figure 1
is obtained. The sampling device container 50, which has a volume of about 10 mL, contains 2 tablets,
each tablet including 1.75 mg SPS, TSB, calcium chiaride, and manufacturing processing agents. Flexible
tubing 30 and 36 are each about 2 inches in length. [0063]Whole blood is collected into collection sets

including antiGaRQUIaNtHBRFPERIESREFWNFIS PRGN IR inieRidey keeyirdepisiar platelet

concentrate (PC) in individual containers. After 24 hours, the PC units are inoculated at target inoculums

of 1-10 CFU/RP'BPIEna5D HEElpNAL A erge N iGN BgasHed AaYBIde RtV RiFdStobic Bacteria
ATCC # AnagioloigiBadied e’y (flob BasitoseegsausdPedsed to provide separated components, e.g.,

wherein one separated component is a unit of P€Ctrenunit of PC (or pooled PC) is
maintained in a first container, and a portionha&f PC is passed from the first container to a
second container, where it is placed in contadt thie detergent and bacterial growth
promoter, preferably, wherein the second contasoatains the detergent and the bacterial
growth promoter before the biological fluid is padsnto the second container. After a
suitable period of time, e.g., after at least albhours (for example, a biological fluid such
as PC is placed in contact with the detergent aatebial growth promoter within about 24
hours of collection of blood, and the suitable pemf time is an additional 4 hours), the
second glucose level is measured and/or dete€eferably, in those embodiments wherein
the biological fluid is a platelet-containing flufd.g., pooled or single unit PC), the
platelet-containing fluid in contact with the degent and the bacterial growth promoter is
maintained, for this suitable period of time, atmperature greater than room temperature,
e.g., it is maintained at a temperature of abol35

[0050] The level or concentration of glucose in the biatagfluid can be measured
and/or detected over any suitable period of tifigpically, the period of time is in the range
of from about 4 to about 15 hours, more preferadibgut 5 to about 13 hours, between
measuring and/or detecting the first level, andsuaag and/or detecting the second level.
[0051] Preferably, in some of those embodiments wherars#mpling device is
detached from the source container, e.g., the sagnctainer is no longer in fluid
communication with the sampling container, the sewontainer can be processed
differently than the sampling device. For exampfégr a conduit interposed between the
source container and the sampling device is sealddut, the sampling device can be
processed in conditions more conducive to rapideoiganism growth (e.g., stored at a
higher than ambient temperature, e.g., a temperafusbout 35 to about 37° C), and the
source container can be processed in a more caomahtmanner (e.g., stored at an ambient
temperature of about 22° C).

[0052] The following definitions are used in accordancthwine invention.

[0053] Biological Fluid. A biological fluid includes arnyeated or untreated fluid
associated with living organisms, particularly lponcluding whole blood, warm or cold

blood, cord blood, and stored or fresh blood; g#edtlood, such as blood diluted with at least



Clostridium perfringens 13124 Enterobacter cloacae 29005 Eubacterium limosum 8486 Escherichia coli
25922 Propionibacterium acnes 11 827 Klebsiella pneumoniae 8045 Staphylococcus lugdunensis 49576
Pseudomonas aeruginosa

12

one physiological solution, including but not liettto saline, nutrient, additive and/or
anticoagulant solutions; blood components, sugtiaelet concentrate (PC), platelet-rich
plasma (PRP), platelet-poor plasma (PPP), platedetplasma, plasma, fresh frozen plasma
(FFP), components obtained from plasma, packedetsl (PRC), transition zone material or
buffy coat (BC); blood products derived from blomda blood component or derived from
bone marrow; stem cells; red cells separated friasnma and resuspended in a physiological
solution or a cryoprotective fluid; and platele¢parated from plasma and resuspended in a
physiological solution or a cryoprotective fluid biological fluid also includes a cell

culture, and a physiological solution comprisinigose marrow aspirate. The biological fluid
may have been treated to remove some of the letd®bgfore being processed according to
the invention. As used herein, blood product ofdgical fluid refers to the components
described above, and to similar blood productsapgical fluids obtained by other means
and with similar properties.

[0054] A "unit" is the quantity of biological fluid from donor or derived from one unit

of whole blood. It may also refer to the quantitawn during a single donation. Typically,
the volume of a unit varies, the amount differingnii patient to patient and from donation to
donation. Multiple units of some blood componeptsticularly platelets and buffy coat,
may be pooled or combined, typically by combiningrfor more units.

[0055] As used herein, the term “closed” refers to a sydteat allows the collection and
processing (and, if desired, the manipulation, sgparation of portions, separation into
components, filtration, storage, and preservatidiiological fluid, e.g., donor blood, blood
samples, and/or blood components, without the teedmpromise the sterile integrity of
the system. A closed system can be as originadigenor result from the connection of
system components using what are known as “stoibking” devices. lllustrative sterile
docking devices are disclosed in, for example, B&ents 4,507,119, 4,737,214, and
4,913,756.

[0056] If desired, embodiments of the invention can ineladitomated tracking and/or
automated detection protocols and equipment. ¥amele, one or more containers and the
sampling device can include indicia (e.g., bar ngdabels) with information such as one or
more of the following: the source(s) of the biotad fluid, blood type, additive(s) utilized,
an indication whether a specified level of the gk was reached, incubation temperature,
and this information can be tracked, combined withmeasured or detected results, and

provided in whatever format is suitable, e.g., tated (in machine readable form if desired)



27853 Streptococci bovis 33317 Salmonella choleraesuis 8326 Streptococci mitis 903 Serracia
marcescens 43862 Streptococci agalactiae 12927

13

on at least one of the sampling device, sourceaier, and the storage container, and/or as a
print-out. This information can be added to threc#bnic records/database of the user or
user’s institution, e.g., locally or via a web-basersion.

[0057] The biological fluid sampling container preferabtymprises a flexible container,
typically made from materials such as those conepally used in producing blood bags
(e.g., collection bags and/or satellite bags).efrbodiment of a biological fluid processing
system according to the invention typically comgsis plurality of conduits and containers,
preferably flexible containers such as blood b&gg.( collection bags, satellite bags, and/or
storage bags), and vent (air or gas) pouches &. bagone embodiment, a system according
to the invention comprises a closed system. A watgety of suitable containers and
conduits are known in the art. For example, blookection and satellite bags, and conduits,
can be made from plasticized polyvinyl chloridBags and/or conduits can also be made
from, for example, ethylene butyl acrylate copolyrtiEEBAC) resin, ethylene methyl acrylate
copolymer (EMAC) resin, plasticized ultra-high-maldéar weight PVC resin, and ethylene
vinyl acetate (EVA). The bags and/or conduits aso be formed from, for example,
polyolefin, polyurethane, polyester, and polycaxten

[0058] Suitable access ports, pierceable diaphragms,dtowrol devices (including
clamps, transfer leg closures, check valves, atadaiole valves), and pooling manifolds, are
also known in the art and are commercially avadabl

[0059] In those embodiment including a leukocyte deplefilber, a variety of leukocyte
depletion filters are suitable for use in the inv@m, for example, as described in U.S. Patents
4,880,548, 4,925,572, 5,152,905, and 6,074,86%hdse embodiments including a vent such
as a gas inlet and/or a gas outlet (e.g., comgraihousing and at least one vent element
comprising a porous membrane disposed in the hgysrvariety of materials are suitable

for use as vent elements. Suitable elements,dimgithydrophilic microporous membranes
and hydrophobic porous membranes, and vents, scosged in, for example, U.S. Patent
Nos. 5,126,054 and 5,451,321. Preferably, whed imsaccordance with a closed system,
the gas inlet and/or gas outlet prevents the passilgacteria therethrough, e.g., the gas inlet

and gas outlet include a vent element having aebatblocking pore rating.

[0060] The following examples further illustrate the intien but, of course, should not

be construed as in any way limiting its scope.



Staphylococcus aureus 27217 Staphylococcus epidermidis 491 34 [0064]After sterile docking the
container of PC to the sampling device, approximately 5-6 mL of each inoculated unit is placed in a
sampling device as generally shown in Figure 1, using non-gas permeable containers for the anaerobic
bacteria and gas permeable containers for the aerohig bacteria, and samples are taken to measure the
percent oxygen and glucose levels. The respective sampling devices are incubated under anaerobic and

aerobic conditions at 35 C for 18 and 24 hours yifh g@ifatign, and samples are taken to measure the
percent oxygen and glucose levels at 18 and 24 hours. The glucose levels are measured using a Bayer

1265 Rapidl géﬁloo as Analyzer (Terrytown, N %b erated in accordance iﬁt ufacturer's
instructions.a@ ]Adg{tl%isngﬁ%nsol?np?énsog%r% Se’ﬁh% Pu?gséaftrgre %%Jcrﬁgﬁor?, %Sr%gt Oe%%?%lgrﬁeoxygen and
glucose levelgraseme@fuaeth §0B8] Wnasrobiobaiietalated PC are used as controls.

[0062] A sampling device 100 as generally shown in Fiduig obtained. The sampling
device container 50, which has a volume of abounlQcontains 2 tablets, each tablet
including 1.75 mg SPS, TSB, calcium chloride, arahaofacturing processing agents.
Flexible tubing 30 and 36 are each about 2 inamésnigth.

[0063] Whole blood is collected into collection sets irmihg anticoagulant, and
processed (including filtration) to provide unifd@ukocyte-depleted platelet concentrate
(PC) in individual containers. After 24 hours, /€ units are inoculated at target inoculums

of 1-10 CFU/mL or 100-250 CFU/ML, with the followgrbacteria.

Aerobic/Facultative Anaerobic Bacteria ATCC # Anaerobic Bacteria ATCCH#
Bacillus cereus 7064 Clostridium perfringens 13124
Enterobacter cloacae 29005 Eubacterium limosum 8486
Escherichia coli 25922 Propionibacterium acnes 11827
Klebsiella pneumoniae 8045 Staphylococcus lugdunensis 49576
Pseudomonas aeruginosa 27853 Streptococci bovis 33317
Salmonella choleraesuis 8326 Streptococci mitis 903
Serracia marcescens 43862
Streptococci agalactiae 12927
Staphylococcus aureus 27217
Staphylococcus epidermidis 49134

[0064] After sterile docking the container of PC to thenpéing device, approximately

5-6 mL of each inoculated unit is placed in a samgptlevice as generally shown in Figure 1,
using non-gas permeable containers for the anaebalgiteria and gas permeable containers
for the aerobic bacteria, and samples are takerettsure the percent oxygen and glucose
levels. The respective sampling devices are ineabander anaerobic and aerobic
conditions at 35 °C for 18 and 24 hours with agitagtand samples are taken to measure the
percent oxygen and glucose levels at 18 and 24shadlhie glucose levels are measured using
a Bayer 1265 Rapidl&Blood Gas Analyzer (Terrytown, NY) operated in@cance with

the manufacturer’s instructions.

[0065] Additionally, samples are taken 2 hours after itaion, and the percent oxygen
and glucose levels are measured.

[0066] Units of non-inoculated PC are used as controls.



15 [0067]The glucose levels at sample times 0 hours and 2 hours for inoculated units are in the range
from about 12 to 28 mmol/L, and the glucose levels at sample times 18 hours and 24 hours are about 0 to
about 3 mmol/L. [0068]The glucose levels at sample times 0 hours and 2 hours for the controls are in the
range from about 12 to 28 mmol/L, and the glucose gyels remain at approximately those ranges at
sample times 18 hours and 24 hours. [0069]This example demonstrates that the glucose level decreases

over time In th%éﬁrcu'%*ﬁg YtSsEalcerNg: Lig oWy eaRbCARcRaRRSHRIRINReEEARs BXAMPI F 2
[0070]This example demonstrates that glucose measurement can be used to detect the presence of
aerobic and dMRERHER HRBIBRAWE: V5l 8 GEG BBl RIS MRS §Ms:2AHBRYES RItfr 1whole
blood is collegteroints sellgstionosetabaciuglimgnanticoagulant, and processed (including filtration) to
provide units kocyte-depleted platelet concentrate (PC) in individual containers. After 24 hours, the
B it e (08 ated 5 UGG oo B R EOE o oW P e o A Al e

range from about 12 to 28 mmol/L, and the gluceselk remain at approximately those

ranges at sample times 18 hours and 24 hours.
[0069]
inoculated units, reflecting the growth of aerofnc anaerobic bacteria.

This example demonstrates that the glucose leweédses over time in the

EXAMPLE 2

[0070]
presence of aerobic and anaerobic bacteria ovgingesample device incubation times of
6-24 hours.

[0071]
processed (including filtration) to provide unifd@ukocyte-depleted platelet concentrate

This example demonstrates that glucose measuraraerite used to detect the

Whole blood is collected into collection sets imthg anticoagulant, and

(PC) in individual containers. After 24 hours, € units are inoculated at target inoculums
of 1-10 CFU/mL with the following bacteria.

Aerobic Bacteria

ATCC #

Historical Count (CFU/mL)

Facultative Anaerobes

ATCC #

Historical Count (CFU/mL)

Pseudomonas aeruginosa

27853

8 x 10E8

Bacillus cereus

7064

1x10E7

Salmonella choleraesuis

8326

2 x 10E9

Enterobacter cloace

29005

1.8 x 10E9

Serracia marcescens

43862

9 x 10E8

Escherichia coli

25922

1 x 10E9

Klebsiella pneumoniae

8045

2.5 x 10E8

Obligate Anaerobes

ATCC #

Historical Count (CFU/mL)

Staphylococcus aureus

27217

1.5 x 10E9

Clostridium perfringens

13124

3.4 x10"7

Staphylococcus epidermidis

49134

3 x 10E8

Eubacterium limosum

8486

1x1077

Streptococci agalactiae

12927

2 x 10E8

Propionibacterium acnes

4827

1x10"8

Streptococci bovis

3331

1.3 x 10E8

Streptococci mitis

903

1 x 10E7

[0072] After an additional 24 hours, the containers ofdP€ sterile docked to sampling
devices.
[0073] After sterile docking, approximately 5-6 mL of ednbculated unit is placed in a

sampling device as generally shown in Figure 1l\{ciag 2 tablets, each tablet including

SPS, TSB, calcium chloride, and manufacturing psicey agents), using non-gas permeable

containers for the anaerobic bacteria and gas @drmeontainers for the aerobic bacteria,




[0072]After an additional 24 hours, the containers of PC are sterile docked to sampling devices.
[0073]After sterile docking, approximately 5-6 mL of each inoculated unit is placed in a sampling device
as generally shown in Figure 1 (including 2 tablets, each tablet including SPS, TSB, calcium chloride, and
manufacturing processing agents), using non-gas peamneable containers for the anaerobic bacteria and
gas permeable containers for the aerobic bacteria, 16 and samples are taken to measure the percent

oxygen and gHEeSeIEe!5rd aERTBGRRYS HRTHYIDE/EEM CHF eI IEEYR HGEIS NGRE ABaSLLRIE and aerobic

conditions at 35 C for 6, 9, 12, and 24 hours with agitation, and samples are taken to measure the pH,
percent oxygeAHHIG HRYSEI &R DG ikntgd 11 dsp@naerRliperdhis GANHNRIERD afe RIASUrtS using a
Bayer 1265 Ragidiabg)iBland &svoralyaesahepiytoss thkaepeiatatkipracsercanesygdn thed
manufacturer' insstgulctzet\i/ops. {%Oéﬂll,iniés 8Eﬂ%r&ijrrlgcqjﬁlte PC%/ g]rseal#senqleasé L?r%'atb%llsr’i 0 a5)]/Th?2%lgcose
levels for the ?lnocul%?e an ’coritrcr)'Is) when placego% e samp(?ing aVices 3r&abeat 26 mmol/L.
The glucose Repidaf tRloatoCamtsthlyais (HatgteampliMy aeriies a@amse viitiethe hours, 9 hours, and
12 hours are ghauitareroidsidGispol/L and 4.2 mmol/L, respectively, and the glucose levels for the
controls at these sample times remain about 26 mmol/L. [0076]This example demonstrates that the

glucose levell i984kurablyigeBaRdRARRGI &ifd are HERYsAS1ARLIBSton in a sampling device, reflecting
the growth offegrspic arkafacsodieasiiandd0C (iRdcipbesantrpolBRMNERgORIYICRTIORS, patent

eforence were ORIy Sr  SACan TeRLbced 1 DL e B Ated By ISt aH here set fortn
its entirety hevainplj0Q T8}ites wWesafihie tonamst'avars] ddranghtl tioelfiak sitldri@foreolis.id he context of
mmol/L and 4.2 mmol/L, respectively, and the gluetesels for the controls at these sample
times remain about 26 mmol/L.
[0076] This example demonstrates that the glucose levasorably decreases in 6, 9,
and 12 hours of incubation in a sampling devickecéng the growth of aerobic and

anaerobic bacteria.

[0077] All references, including publications, patent agations, and patents, cited
herein are hereby incorporated by reference tednge extent as if each reference were
individually and specifically indicated to be inporated by reference and were set forth in
its entirety herein.

[0078] The use of the terms “a” and “an” and “the” andiknreferents in the context of
describing the invention (especially in the contaixthe following claims) are to be
construed to cover both the singular and the plurdess otherwise indicated herein or
clearly contradicted by context. The terms “comipig,” “having,” “including,” and
“containing” are to be construed as open-endedsére, meaning “including, but not
limited to,”) unless otherwise noted. Recitatidmanges of values herein are merely
intended to serve as a shorthand method of refeimitividually to each separate value
falling within the range, unless otherwise indichterein, and each separate value is
incorporated into the specification as if it wemdividually recited herein. All methods
described herein can be performed in any suitatlleraunless otherwise indicated herein or
otherwise clearly contradicted by context. The efseny and all examples, or exemplary
language (e.g., “such as”) provided herein, isndézl merely to better illuminate the

invention and does not pose a limitation on theoeaaf the invention unless otherwise



describing the invention (especially in the context of the following claims) are to be construed to cover
both the singular and the plural, unless otherwise indicated herein or clearly contradicted by context. The
terms "comprising,” "having," "including,” and "containing" are to be construed as open-ended terms (i.e.,
meaning "including, but not limited to,") unless otherwise noted. Recitation of ranges of values herein are
merely intended to serve as a shorthand method of referring individually to each separate value falling

within the ranggni|esePUIUASE IRdHALGRE DRESHbAEbERIBhSFRBERLS WRlIdaRJNGRIPBIRIESIEE the

specification as if it were individually recited herein. All methods described herein can be performed in
any suitable St8BCOhRSESERIN I ISREafEasherdis 8198tHErwise clearly contradicted by context. The use
of any and al[@@npleprereaxanspibpodideauagrties thyesiion ase)desyiadincimiudsdntendest merely to
better llumingye dhe mventionand docs gt pose: s imiiation,on e seape oL e dnventpn upless
otherwise 17 Glaimeq. o?anguage IR the specr?ﬂcgtlon S o'&'ig be construéd as mcﬁcpaﬁng any
non-claimed efBhesiinastessaytigiconbappacticelofhhed ofontisd! (00T P efeored atitiitienents of this
invention aresgrsgiiRedhRiaiionctinahiafe PO kReNAQ the ey SR aratyiRgG,Qut the

invention. Variations of those preferred embodiments may become apparent to those of ordinary skill in
the art upon RRRIRRYIEY® RI1E oM LRI TRE THGJMIBRODG BEREIGREPHIBRYRAS BANSloy such
variations as giapdisiecanabde neveRtorcbaienehipr thednieniinuiebaprastizrAtheamge than as
specifically described herein. Accordingly, this inventign.includes all modifications and equivalents of the
bbject made TALRBIT B ST AR L RSO T ARG BB OB 60 Ebver, any
_combi_nation apﬂﬁiezﬂmw_d@qmceelemnmwwipq@éime\wdaﬁmimmememsem@lhnmwa by the
invention unlgss.aieiReJHAICRIRD RBIRI0ON RINFEMISE GIBALY GABNALCIRGI N SPREER 8 CLAIM(S):

1.A method for detecting bacteria in a biological fluid, the method comprising: (a) placing a biological fluid,
the biologicalfitfiMieR SI6RF YorREIAAL SS9 QNS4 container, wherein the container includes (i) a
detergent for reducing the respiration of blood cells, and (ii) a bacterial growth promoter; and, (b)
measuring and/or detecting the level of glucose in the biological fluid in the container over a period of
time, wherein a decrease in the level of glucose over the period of time indicates the presence of bacteria.
2.The method of claim 1, wherein the biological fluid comprises a platelet-containing fluid. 3.The method
of claim 1, wherein the biological fluid comprises a stem



cell-containing fluid. 4. The method of claim 1, wherein the biological fluid comprises a cell culture. 5.The
method of any one of claims 1-4, comprising measuring and/or detecting a first level of glucose in the
container, and, within about 4 to about 15 hours of measuring and/or detecting the first level, measuring
and/or detecting a second level of glucose in the container. 6.The method of any one of claims 1-5,
comprising obtaining a biological fluid from a subject, and, within about 24 hours or less of obtaining the
biological fluig fram de subject, passing a portion of the biological fluid into the container where the
portion of biological fllid is placed in contact with the detergent and the bacterial growth promoter. 7.The
method of any one of claims 1-6, wherein the biological fluid comprises a leukocyte- depleted fluid. 8.A

system for detecting bactexiaisyainlRicRk il GRPRHEINIA ERAJRLAGICAL Hisk RRreBling

comprising a container suitable for contalnln? a biological fluid, the container comprising a g\#ucose

access port, wherein the d8htainBlaEBI& O B%ﬁbﬂw@tlwm?@ffﬁ'%@%@%F@@Fﬂ'f&'ﬂgeducmg the
respiration of blood cells, and (||)oaet@.f@,qhv@mmrommmeﬁglcgmmﬂagmgyei dtelkgena glucose
measuring device and/or qucoseOFeggangn%l Kg?é%tl}g{%ﬁ of%lood cells, anyldibacterial growth
promoter; and,
(b) measuring and/or detecting the level of gludogée biological fluid
in the container over a period of time, whereireardase in the level

of glucose over the period of time indicates thespnce of bacteria.

2. The method of claim 1, wherein the biologicaldlcomprises a

platelet-containing fluid.

3. The method of claim 1, wherein the biologicaldlcomprises a stem

cell-containing fluid.
4. The method of claim 1, wherein the biologicaldlcomprises a cell culture.

5. The method of any one of claims 1-4, comprismeasuring and/or detecting
a first level of glucose in the container, andhmtabout 4 to about 15 hours of measuring
and/or detecting the first level, measuring and&iecting a second level of glucose in the
container.

6. The method of any one of claims 1-5, comprigibtaining a biological fluid
from a subject, and, within about 24 hours or #ssbtaining the biological fluid from the
subject, passing a portion of the biological fluitb the container where the portion of

biological fluid is placed in contact with the defent and the bacterial growth promoter.

7. The method of any one of claims 1-6, where@liological fluid comprises a
leukocyte-depleted fluid.

8. A system for detecting bacteria in biologicaidl|, comprising:
(@) a biological fluid sampling device comprisingantainer suitable for
containing a biological fluid, the container consjimg a glucose access

port, wherein the container contains (i) an eflfecamount of a



device is suitable for, over a period of time, measuring or detecting a first level of glucose in the biological
fluid, and a second level of glucose in the biological fluid, wherein a decrease in the level of glucose over
the period of time indicates the presence of bacteria.

(b)

19

detergent for reducing the respiration of bloodsgelnd (ii) an
effective amount of a bacterial growth promoterd,an

a glucose measuring device and/or glucosemgattvice, wherein the
device is suitable for, over a period of time, mesg or detecting a
first level of glucose in the biological fluid, amdsecond level of
glucose in the biological fluid, wherein a decreimsthne level of

glucose over the period of time indicates the presef bacteria.



