| MPROVED MONOCYTE ACTI VATI ON TEST BETTER ABLE TO DETECT NON- ENDOTOXI N
PYROGENI C CONTAM NANTS | N MEDI CAL PRODUCTS FI ELD OF | NVENTI ON

[ 0001] The present invention generally concerns an inproved nonocyte
activation test that is better able to detect non-endotoxin pyrogens in
medi cal products, in which a sanple is incubated with a
nonocyt e- contai ning reagent in an assay system conprising at |east one
surface conprising pol ypropyl ene. The invention al so concerns assay
systens for use in these tests that include at |east one mcrotiter well

havi ng at Ieastr@%' tenlar rf LS r I havi ng a
shape such thatE mgﬁg\t)g%%tggg ﬁgé%ﬁa?ég%ﬁ@ igé%?@i well to
provi de greater ce o cell contact" e I hventlon als ateés to a

di agnostic kit _that can be used to test for the presence of non-endotoxin
pyrogens in a SEHHPOE INBASKEGNOUND OF THE | NVENTI ON [ 0002] When
certain chemical onodphpregbeaint FREMBHRESeBEIREAHIBE ikl RaGRbagt Wi th the
circulatory syshertn 0&3 nangﬁ% ot he(i%tnamml S, thei\)/ cause a systemc
response knowf HEWRHES ARG 8P'5 G &I RSB eBIO PURARRE ibMedigghe

i nflammat ory resquotssie whichas shefpiens @coeadanits AnicdoPbetdinibd Rabeflyh 40 om

i nfection and/ I 0j i D I Lncreases.blood flow to_the site of
i nfection or iér%%@’r_{}{sféwﬁoﬁd&%%b&%ée%gg? %}n—?&\%%@? ns[‘)n Og‘flpﬁoé)?’yggﬁdT%i te bl ood
cel I s (| eukocyeshion ssaxainpenatshp sYReIns 19g upr Ddkass tedoihatnciugsl a Jsasimme

Synpt om associ@hetelvbitaie ot RERBTH&Y SRSRABRE LR, Al g-{)@\é%&'aﬁé‘ in body

tenperature or, fever, which functions as a defense ne m to pat hogens
that cause ovdPBaASHEPe SHIR N PPaeRAR I IRIRG 158PRE isrepctitraipddvip st wi th a
variety of "flpelidekgpeateydstooda comadiuha ghvbeitdralsoabiatds $o a HiRbh@UEKit that
headaches, | o0s i and nuscle stiffness. A chem cal or

bi ol ogi cal cor?pgté%&g%ﬁ%tte% r?qrgﬂbeeorrgsef] %‘?/Sf“%aeé‘dﬂﬁoé‘f‘é’ﬁo@ﬁﬁ‘ﬁ ) 2588 ef erred to
as a "pyrogen" or a "pyrogenic" conpound, referring to the fever response

whi ch such compquasisonmy cEtsEen Ry henm cal or bi ol ogi cal conpounds,
however, are generall élr ro-inflammatory and nmay or nmay not cause fever as

part of the inflamiQ8k Whepspise emical ot belgoies| gempounds are roeah8ita n sonme

cases, dependidogtadiwithitee SiRNRtdY Wisteyn Sfhuatans BebmbdHahmagdhthesykype and

concentration of Q%;rro%en the indiyvi. i S expos an | ndi.vi dual can
e

dual ed to
devel op 1ife- tTPE4 rqasesﬁggp_aﬁﬂkee!n@m?t(gﬁge g7 ORI 572 pyr ogen.
Medi cal productematdiei resaondeds & dbfehedyedhainisot te gotent terbodg &dmanfestiordi cal
devi ces sUCh amqiR A RfSmAfibIREBOLRD BRI BIR, RASERARM G ar risk of
pyrogenicity. Even hutrients can represent a risk of pyrogenicity.
Pyrogens cont AriReiRg nereaey Byigs, proteins, and white biood ce}is (leukocyies) to help in the

heaiing process. For example, one symptom associated with the inflammatory
response is an elevation in body temperature or fever, which functions as a defense
mechanism to pathogens that cause overheating. The inflammatory response may
be associated with a variety of "flu-like” symptoms including fever, chilis, fatigue,
headaches, loss of appetite, and muscie stiffness. A chemical or biological
compound that triggers fever has historically been referred o as a "pyrogen” or a
"pyrogenic” compound, referring fo the fever response which such compounds may
cause. Some chemical or biclogical compounds, however, are generally pro-
inflammatory and may or may not cause fever as part of the inflammatory response
that they cause.

[0003] In some cases, depending on the sansitivity of an individua!l and the
type and concentration of pyrogen the individual is exposed to, an ihdividua[ can
develop life-threatening shock-like sympioms after sxposure o a pyrogen. Medical
products which can be inhaled, injected, or infused and medical devices such as
membranes or implanted materials pose a particular risk of pyrogenicity. Even

nutrients can represent a risk of pyrogenicity. Pyrogens contained in medical



products and nutrients are referred to as exogenous pyrogens; in contrast,
endogenous pyrogens are nessenger conpounds of the i nmune systemt hat

medi ate an individual's inflammtory response to exogenous pyrogens. In
addition to the pyrogenic nature of a product itself or by-products of its
production, contam nation of the product can often cause pyrogenicity.
Pyrogenicity due to contam nation of a product can be caused by any one of
a diverse group of pyrogens derived from bacteria, viruses, fungi, or even
fromthe host This problen1can persist even if the product is "sterilized"

by heat or_chemail #BUIANYS o SRIER, & Egr%ge@ymamge conpound,
toxin (c

bacterial endot onsisting largely o i po saccharide (LPS) from
the cell wal | FFOCREHS PEBIATS PEC HERECRIF EPTPRYIIS © Wﬁl“ﬁ‘“a’ﬁ%’ﬁfeﬁﬁéatbact eria

are killed. ThisaiaB¥h W%ubﬁﬁhﬂdﬂ%%ryV@épbﬁé@to@Q@ééﬁBde@ﬁé Sin aB&itiéd BNt S,
and nedi cal products for

application 1s necessary in order to
ensure the saf 5? Pyggenig iy rﬁPﬁ%B’@fl%Gt‘tS&por oY- Pf%étﬁ]o?%ﬁsm@% 'conpounds whi ch
act as a pyrogentatonaion biths piodudi aén ﬁgertdmesq'apﬂmidmn%geamdpqmus

pyrogens, such as brostagl ?rﬁgafcpﬁarﬁﬂedca%% By LW%%M ]g%g 3*9“9 %fpyr dlanﬁese

monocytes after Contact wi
endogenous| y plesdedErin pyeiesipe Heis@hifergl. rﬁéév%ﬂ@nﬁ the hpi*tf TaknpEbiTycangepdsise in

the affected Oévgamtmro&d&sméﬁuzemrﬁeamr cﬁ@ﬂlc&\ﬁhétnde@.%mewese
endogenous pyr%%ens are the cytokines interleu In&élﬁéﬁﬂﬂ@ i nterl eukin-6

(1L-6), interl Ri'piergd (’Y’Eg%)‘c POt CliiR! egdqtaxin Y4nd the | ow
mol ecul ar wei gipbpbligaicchamee (LSO fromp tiasdaighad dl GrankRe e 2)cierid)) esreream@impounds

t | f
oL oL aet Y AR AKH R Beligy D eRRNE hLSR A AR RRaS g says (Tor
[ 0005] I n or dentiertaved oedicy pravyenic pesasrilenplisaibransenessanhie osdsf &ty of any

drug or phar maggutd @bardy, eedch prfitkRl stered parenteral ly, pyrogenic
contam nati on nust be noni tored to identify individual lots that are

contam nat ed with H2RYEHSEIYCETPIHTIFIMIE 257D 2 aKicHE dDRWPIPHEIPRIESpi al
met hods, the L;brﬁ&t]ndﬂ&n mb@ganbes bysahe, c'(ubbé\b); ptoG&bl,aniah{S@}dgﬁélﬁﬁefn&ﬁhté@ as the

bacteri aI endot ns test bbi t r 1.e are
currently rout? fsugglgn?%' %ﬁe{%orn El?ngb ?’?ugocﬁjspﬁl 8%5%8\98 %HS nﬁs% pr oduced
phar maceut i cal engiogehwestlg produced pyrdg@0O@icT ediatdibé inflerewetongesponpmindiia/o t est
whi ch consi st Saf%fctéd@'&ﬁﬁhpgfh@ ridsBirloB bR Xch i draat en&aae%usof rabbits

with the sanpl e conpoun observing the average rise

temperature el ﬁ’yé%%‘l aferihe ﬁﬁoﬁf@t‘“tarﬂﬁuﬂfﬁ’r%mﬂ ﬂ%\?@'ﬁ“ﬁﬁ% % d’HBﬁ‘QUkP&@L 23
responsive to ghdwser @@Qfétsrfamaxqupydr@gﬁ@iow rﬁ@@@ﬁe&,welgﬂﬁliwﬂihﬂgatﬂpn endot oxi n

pyrogens, the rabblt e arelativel sensitivit

ot ox /), COMPAFEITES (Bar Ti59? BUBHetHSEE PRGOS A 87 the LAL
test). In addlédzme-nhm t&ﬁfuh&ioﬂidnﬂﬁbsa?é (EAMLAQRIE, 6r TIHSPARSES, dr@ng@rounds
bet ween species 1s, ppr oxi rrate It has been docunented, for

i nstance, that FHE® 8%9% 8‘?';%%& erial endotoxin eliciting a pyrogenic

response varies as [ ;@&déﬂoféo&d E@'yﬂ)gbﬁ&?&%fbrﬁé?ﬁi@n@&e HENRfeban ve
|nsen3|t|V|ty, oor %uantlta ults, ¥arlgtpl|lt betvveen ra

species, and et'H? EaPNATE_GHECH R P?Féa””‘i'ril?t%{ﬁ ARIETEELY PR IR B PRITES He
rabbit test dimsbst\eresiiomnd teidenty ndigitisal lots that are contaminated with bacterial

contaminants. Two animalkbased Pharmacopial methods, the Limulus amebocyie
lysate (LAL) test, also referred fo as the bacterial endotoxins test (BET), and the
rabbit pyrogen test, are currently routinely used to monitor pyrogen contamination in
mass-produced pharmaceutical products.

[0006] The rabbit test is an in-vive test which consisis of injecting a
statistically significant number of rabbits with the sample compound and observing
the average rise in body temperature elicited in the test animals. Although the rabbit
fest is responsive fo a wide specirum of pyrogenic agents, including non-endotoxin
pyrogens, the rabbit test has a relatively low sensitivity (ng endotoxin/ml} compared

to other pyrogen tests {pg endotoxin/mi for the LAL test). In addition, the correlation
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[0007] In contrast to the rabbit test, which detects a w de range of
pyrogens, the LAL test only detects endotoxin pyrogens. Bacteri al
endotoxin, e.g., lipopolysaccharide (LPS), which comes fromthe cell wall
of Gram negative bacteria, is one of the best described pyrogenic
conpounds (Mdltz et al., Neurosci. Biobehav. Rev., 1993, 17, 237-269;
Tilders et al., Psychoneuroendocrinol ogy, 1994, 19, 209- 232; Rothwell,
Git. Rev. Neurobia, 1994, 8, 1-10; Zeisberger and Roth,

Neur oosvchobi ol oov, 1993, 28, 106-109). It was therefore thought to be

general |y usef uI to repl ace expensive time consuming rabbit
experinents wi ¥RYRIgHG %ﬁﬂor‘fﬁwtc@g'?o‘l’?ﬂs%gﬁe@rgPﬁ‘f‘ese'ﬁﬂ%]IbS%i PRS- b pr oach
has obvi ous | itusthatn dvemeiiied, ibAhsthest thastha dees §f fmetesalteinv@oksmeﬁd:tma test;
however, it o 0 i cteri d gives
fal se negatl VSA y¥9aq%ﬁ E)gnst%n\gg%%f‘:'r arlgﬁlChf 5&@ 6%&8?@%%9% 8(9% Ijﬁggéfﬁ}latﬁgl ate
monocytes to mmsrpwo;@@nmer@saﬁwreﬁ@iﬁ varr@étlltyk@wmtraﬁmst sppges. sudelEistli bl e to
interference bygueh fvoReBRhEhal s @@Wd@ theeNBbiie6f cidrAmhoSiH Rskances or by
gl ucans (Rosi ansky and Novitsky, J. din. Mcrobia, 1991, 29, 2477,
Fennrich et al¥®@%ey. Biol. Stand. 1999, 101, 131). On the other hand,

the Linulus test i 90000 Beesirkst wethk hadbititést) whigaddtdcys paeatge o aysgenposi tive

results due to | that a no % C quallty
(Fuj'iwara et al m@éﬁ?uo k%et‘?’g Jo?ox@ég%ﬁ.o?Q%@%?ﬁﬁ%}?&%,E [ 0008]
Thus, a need ebmsm!mctﬁ@ndea(u?&hMmhrmmelsé@édheé@twﬁfﬁt@ﬁmtﬂﬁa@ﬁvﬁ§30t9”3
characteri zed Qlﬂn@bﬁh? BR0ShdckMdd FYyFOd[y %oﬁ%ﬁhcfs‘ %Heta’?nﬂeﬁrﬁ&i @phdw to
detect a wi de range o n%}?o:?q# hi s |ntent and fﬁ an A roved
under st andi ng B#¥-t 1983 Tilderete —%%’-&*’#5@?%@9—@9 ded on

the in vitro agis RahiveD caf. FRRUMeurdtRNQaYta S, meoezméejeopmmoﬁorre 20 years

ago, researcheys use er1 pheral., Dbl ony I\/C det ect
endot oxi n by n%%—?%l&ﬁgﬁ[gﬁg’ 1%3?6@248%190%0 rcﬁ'ecrgfléyat %’fgr%% (Qﬁ).'%rafti)yel o et
al ., J. ai m M cEbbicokplakISdensd@, ar@Be @mﬁtﬂmaadabﬁrﬁ ekpeyimengs, Wlihrﬁﬂlmﬂ LAL

Met hods 1982, @gbfong%%i?naléha&gxlﬁ heRls aéﬁr‘ég&?illas@bfnt)@g l?rﬂ&atl&ﬁsStTh%ﬁL%@ isysi ng

di fferent sources uman nonocytes, incl uding eri pheral whol e
bl ood (WB), PBWSB%WV%TYBWW%“%"@VPY ‘ﬁ%é’sfjet%?if&ﬁ‘d%@"%f@%%ﬁ’e ”FWH?

(Zi egl er - Hei t bpRedfia@hdbives falkb nedativeasis with 98¢ain ;&ﬂ)duééﬁbuclﬁ)&an'rdﬂﬁ’-
(Tsuchiya et al

t
i ncl udi ng t he W%%WEOCW%?WH%%pWWC ?“f'g@?nc??l )srh? QR‘?E#‘ %ﬁ%?src(%ﬁi%?u >
| L-6, 1L-1%, atwdnitfesemehypiprogemia highgtretbiollsves qﬁ@@mmstancf(d-dmbv ghigarst al .
The R t and Pool
2 Gap nes Dne CSEEERIRLURRE LOIETNANLE 1900, 457 Eihhgn gl B3, °°f
| munol . Met hodieh Sz0d3 19997401, 390 f@aﬁ“ﬁ@é“%%"ﬂefh%mm% iPRLIAGP SAsitiNp Hat 2004,

288, 165), havgishash eb m%osiﬁe@ RiRulYdud 18 iMp@rabd aRosdinbyeickiHtepean

study, the Human § S ro te activation
tests, each usP'ﬁé “)éqﬂﬁ‘"fﬂéﬁ”gﬁfa ‘?:toﬁjr'braﬂﬁrlg%z@:g—i H% E@% ggﬁé’l bed cel |
sources and r eadout[800seTeus salcud tgigiet dor & ine-ahnélibhyed @sidesiectthamdot oxin i n
s L e R e e e Ul
pol ystyrene pl Engsolgyragens. apVithibis ipisaeisbyisan iMeravaR HAdsstarging of $0e | munol .
I\B/Bt |h0d§t 2085 1%8\3&1 lé%maté réétb@nrﬁ s &éﬁs ﬁ%@@d H;@nmryct;@ho@@fzgglj Dev.
io an ennrich at a rtun
Eppendor f cent PiFRIyBORAGHES WEE df"?r\o?e‘ﬁa %%8 %qrﬁggﬂ%f%sﬁgmﬁﬁnst“'ﬁeq:onl cal
bottoms, were p@@der‘bdﬂoddhﬁo@lh&ﬂéﬁrcema(ﬂBm)tbldeteei\mbu@km@g namdoringdised way
Lo e S o Bl WAL AR TR STy PG yiONE, B OBt
manuf act ur er oPuff fed Ehld@MM&iﬂ@ﬁyﬁ%éeﬁi §&31t Srepihenksavergsdtiere™ t he

study. This subs{d E@Hs%ﬁnﬁ‘@fﬁeféﬁﬁsﬁlﬁdgydf%eraQnﬁﬁM@te%n}hc@Bﬁ hﬁm&ant ef fect
on the test, and t CB&yene tubes themsel ves were thereaft

repl aced w th P?rﬁ’f‘@rﬁb"é’iﬂ%ﬁ) Bis P ?Mﬁeo@ﬁo’?/%’l”fl‘c o dpess S”W%’N%QM%@SES Ri ver
Laboratories rrp@lm E@glbﬂf}@eiﬁlﬂﬂm&aéﬁ ItPT. Grizer, edas; ed, ABsh onTe4r-1 Thecsgktice of

[ d.and th ad , - . Vol
o000 was | neualbelseRREVETPotie " APugte CRke R R il proddt: 1Ol €

concentrati onscybcﬁk[mdlmnamecmsrs factor aipha, TNF-g, IL-6, IL.-18, and the non-pyrogenic




[0010] Carlin and Viitanen disclose a nonocyte activation test, based on
whol e bl ood or MONOVAC-6 cells as the source of nonocytes and IL-6 as the
readout, for evaluating the inherent pyrogenicity of the vaccine
Infant-ix, which contains G ampositive and G am negative antigens,

i ncl udi ng various non-endot oxin pyrogens, i.e., D phtheria toxoid,
Pertussis toxoid , and Tetanus toxoid (Pharnmeuropa 2003, 15, 3, 418-423).
Cells were cultured at low cell density in endotoxin-free Eppendorf

Bi o- Pure grade tubes of undisclosed conposition. The pyrogenicity of the
vacci ne was not the resylt cont.a on _of e vaccine d

nmanuf act ur e oﬂn%ﬁ’b(?ﬁtgéigo&% ﬁ—[?ﬁtgn%ﬁt&wv\ﬁwd%qpoglaggﬁ?gg%mrge ?ﬂ?’ﬁg EC vatl on
test, based orWaerkeblop 4B|206d, 28 90 RpokaNUcERiGs Dee o yiResererdl 3dentés as t he
preferred readgyt -6, b8 PHRLECL N RAPh RN Alan00. AUBLAKL BLUHOPNS | 1

their pure forns, romr Sal nmonet  a abortus equi, streptolysin O

(SLO) from St lepupel deiiess 53004 adits 165 nkpvatipeigavelapese frecgatly WeP)  (Har t ung

and \Wendel , ”bol\ébbfaﬂve-r%?z%noﬂl‘x’d y, the 103 Rin e%tuﬂi s?a&&ﬂv?eﬁ%estléro%mé:‘r@tent No.
5,891,728). Cells were cu

tured ol en
Vamamot o b almoRpdEruaen Buncest wWiiet FURBIHTBLEON §itethosn SHRINE bl ood
or cells fromami fdueresnihd eadaniscard evaluaes), »ortth@aﬂﬁﬁfd aeeddt efdoteeinbiei ng
f d, / JL-6 th
preferr et 22 flfaFpURS S MNICLES TRRE PR Sl -0 a2 the
2003, 56, 93-100). [0PAd leﬁugpbbbeﬁlxﬂ@ﬁ fhesceﬁsaweretcgihgﬁ@w Be-weheolyshyeiehi | i ty

of an in vivo Mé&%f@ﬂfﬁ%&m%t@%%h%tﬁng AL Meflodd, 20621 20g,

particularly |nterferon such that the dr augnent s the rogeni c effects
of the endot oxioh) HEHesk Wﬁé(beﬁﬁdt%‘r%ﬁ‘“w%t gb—DﬁgﬂeﬁQ &?{r Pelsehur e

formor a m xtayATeX, emia:pt—mumg etm!13®4pmpseﬁdeﬁmﬁﬁﬂg@wmaQ(1lmBﬁﬁaeéoh Cel |
line cells were culture yrene 96- e bott oned
wel I's. Bl ood Cngly?tgre e ‘ﬁﬁ”{cg err% used fwetke gn%afaar PgrtV\ftFle ?\faiua&i?

[ 0012] Nakagawadetariafay lf@ieil‘l’aﬁ’f’rt@@ aoimmdgr@éutmtﬂ 631!] with taesd botlvasederen whol e
bl ood or MVB- (A&igafdd B¢ 8 p%%%%ﬂ@tu@és Wgﬂﬁz)er BshokdisriezomE ce of
monocytes and IL-6 as the prefeéerrged readout, for detecting endotoxin and
non- endot oxi n manuagRINs of metﬁteipsaf@llmetr@ Ewmen Test(IPTLSskd orthdstudypmhibs: BS
and i nsol ubl e peahi:deaLY ﬁ@ﬂeétﬁ@d tgﬁé\)evﬁ'g sfghﬁﬂér@eﬁé’d%ﬁ%%teétqnh@h&a' and

Di agnostic Laboratory [ muno 8 cells were
cultured i n poloygRpyiRiRtubes Remselwsitars theﬁeﬁﬁﬂeé”@ﬁ%‘” betﬁﬂ”ﬁ‘iir ed in

pol ypr opyl ene | t

sol ution, 750 %)H{P&%n?b %fe %I#&g?’g&fﬁg%%%%ﬁeph%%atg st aﬁ% %LE@GSQ\/%SI

pl at es (250 pUPWEF Feduced volumesy Gling) somee Ohipgocyipaf higdes viap (‘3’@%‘9 biegd ezt e t hat

pol ypropyl ene th$reb@oUp @ad vk me@lmosa bRYEGERMMAUBSEH W vATRls BXa8Bliad wlhar | es

Ri ver Laborato es reco v0| i.ng pol ypropyl ene because the

hydr ophobi c n eé“ ?”Cﬁn%%ioﬁ?)i) PEHE- surface could result in the

adsor ption of endofagii] nCesrhnsuch'manswié{ac@e adomnotye thivaligrdieeplesbi ondomai ns
associated wit r ratories,
Endosafe Ti mas"th %Q%Odﬂfggﬂ?ﬁbﬁg%ﬁﬁgéﬁngeLéaDE'%egmngﬁ% %(S:tghuér!g‘rﬁ&?mgl osafety

tests, states EHRLL FHRYPrIHGItenentar ey EsRcH S @cenainfanrithdidiAL assay

(Harlan Sera- Le@htamg%@agm@mramAr&;,amte%ugwsoia@taﬁzn@/@Ao)&§ hén-aMBioxin
Transpl ant Nurses Assocbé?}’l on nal Care

Moo e o T B ERREn L DR ERor b S ki a AR NSRS BB st or ane i n

endot oxi n t est{Prambeaa S0Pl Yy St 4156128).d0ds weod culioraate: loy rmﬂisienrslﬁyendot oxin

( EDTNA/ ERCA GJE! g&gxﬂﬁ'ég Ep endorf E[:%B&rélar%&ﬁb %bﬂﬁcﬁgck%)éh Eg)rﬁpc{ fon aThe

non- ani mal - base: pyrogen aracteri ze Sensitivity, high
specificity, dnPoemetyLh f»ﬂel ‘{Wc'ﬂ% wgspddhe syl @fecoﬂféﬁ‘g'@f!@f ofghe vageine éiunng

contam nants i WRiacdle BHRIHEL SHartung and Wendsl disciose a monocyte activation test,
basad on whole blood as the source of monocytes and IL-18 as the preferred

readout, for detecting endotoxin and non-endotoxin pyrogens in their pure forms, i.e.,

LPS from Salmonefia aborius equi, streptolysin O {SLO) from Strepfococcus

pyrogens, and muramyl dipeptide (MDP) (Hartung and Wendel, In Vitro Toxicology,



SUMVARY OF THE | NVENTI ON [ 0016] Applicants have devel oped an
in-vitro pyrogen test that is sensitive and detects pyrogenic contam nants
present in nedical products. Generally, the present invention is directed
to a method of detecting non-endotoxin pyrogens in a sanple by conbining
nmonocytes, La, in the formof a nonocyte-containing reagent, and the -
sanple to be tested in a first assay system conprising at |east one
surface conprising pol ypropyl ene, such that the nonocytes are in contact
with the surface. The nonocytes and the sanple are incubated so that the

nonocyt es produce a cytaokine or an S di at or of .t he infl ammt or
respo%se dgl’l ri'é 9% Pe i |3§:(% U?h%atefﬂfrﬁoe%%g?g%s {'V?r&wbé%r%%v sylst em ar e Y

transferred t gofpep@entdunssay system corrprl sing at |east one surface
treated with an an 0 H rrarker
of the inflammt oriﬂosg}sp%rﬁ a,m% é‘, cc():)srelE assagﬂ%&g’%g@ny%gﬁg%eg;bgév ? k
presence of cyhjcmkhonee!isrfromrﬁ&g@fnmglam@i faiearfh%éﬁﬁ@jcﬂ“dm@ h@“&ﬁﬁ%@éyﬁson the

surface. Wen i he, PONGEKHESdtRRSholRicldliSaftBi 50sh @re%n%a@gademt @APnocytic
cell line cells, the nonocytes are present in the assay y é t a high
Bhop Jhreratry

cel | density. detecting er[dem'a]w"ﬂa@n\‘pb@ﬁem—%ﬁ* 2o%: P%
directed to a @il ©hradet etposgbip b &NHMAHOXikrPymn bgivesn endaoxin and a

parenteral |l y-adm tere roduct as the
nonocyt e- cont aqaﬁeingeé ‘éggB%rgg‘ﬂ%&d”t? o Ned g‘%ﬁ%rggg‘&::ytu W% eepé/s | n a
first assay syskeenvtibapnddiriy Gellswesstutioreg mhbra‘th@“@nd@tnm insiisrpgre fOfm or

pol ypropyl ene, n@g&spe cf)#b%otghﬁuh sk fofim g ﬁ&méﬁﬁeﬁ%hh celffnsapif ae@. The

bl ood and t he I ca are 1 ncubated such that the bl ood produces

t he cytokine, cuiturgd mﬁq’ﬁﬁﬁfqnﬁdiﬁ‘b’ﬁ“lpﬁﬁes Vﬁﬁbﬂ%c‘iﬂtﬁ‘ﬁ?ﬁdsw%lﬁ P}Q@d FEls e ssay

systemare trapshes h&dbés%f@ns%ﬁ%@iﬂékdm@@ﬁsﬁiy system conprising at Ieast one
surface treated w

te
assayed for the pri@é%ﬁ%‘a}fﬂ‘ga\”ﬁ egalb‘g'??ﬁﬂbef %m[oH%c g%?c Baq’éi” ?%F ﬁ%dsosnu 0é‘?ce.
[0017] The pr asmtorwmmsomfsl(ssmmmh@wwmw&@)asuhretshwdegffm@'mcrtmi ng
rnonocytes, . g, lLb%sttrﬁbepréfQFrga Féfadg\rg%%’é‘téé&ﬁg%Haﬁfﬂxﬁém&ne&ﬂ%&m for use in
a nonendot oxi n" pyrogen test e monocytes and a sanple to be
tested in an mn%sﬂsth@m%@W&Sﬁn@P§tﬂ”°|”éﬁsq°f’6?5@ @EdEelUelSri si ng

1[08531/ g]r o%l ene, pepHidal ytcBS Pef %rs@ﬁﬂﬁyéeéuréuﬁdhﬂﬂ%& @Pa afélbnwnb hasdrgosur f ace.
e |nvent|on a ra od of culturin s as

part of a non-‘EEaERLE° ﬂzﬁygoﬁgﬁ)%#%&%@f itiToR ng%&%%%@%%y

sanple in an assay &y@d&mmm&snedgq atlyprepdnedoesnhe vatmeensoadf25 ;sihaped

such that the mong ﬁ.oé}tt@s'lt ?&&g}n BNk %‘?“eﬁﬁ %ﬁg ede@s £ORRAIRI to a

flat-bottoned m cr§ ter we a surface conpri sing
pol ypr opyl ene, W@U&&ie& rab ﬁftfh@h)rmnocyt es are in contact wth the surface.

When the nonocytes g@{ﬁ% Faeeeﬁtsbeﬁa%o@%d{ﬁ&ésrmmdﬁ@ﬂ@ly@@yl@ﬁé ispb s aloidekiood

AR SN L MM T U e O TR

polypropylene because the hydrophobic nature of a polypropylene surface could

result in the adserption of endotoxin on such a surface due to the hydrophobic
domains associated with the Lipid A component of LPS (Charles River Laboratories,

Endosafe Times, Sept. 2004). Harlan Sera-Lab, a manufacturer of biosafefy tests,

states that polypropylene tubes can interfere with the LAL assay (Harlan Sera-Lab,
2004 Catalogue). And, the European Dialysis and Transplant Nurses Association as
wall as the European Renal Care Association recommend avoiding polypropylene
and using polystyrene in endotoxin testing because polystyrene does not normally
adsorb endotoxin (EDTNA/ERCA Guidelines).

i0014] Thus, a need exists for a non-animal-based pyrogen fest,
characterized by high sensitivity, high specificity, and the ability to detect a wide

rangs of pyrogenic contaminants in medical products.



[0019] The invention is also directed to a nethod of detecting

non- endot oxi n pyrogens in a parenterally adm ni stered nedi cal product by
conbi ni ng whol e bl ood, as the nobnocyte-containing reagent, and the nedi cal
product to be tested in an assay system conprising at |east one surface
conpri sing polypropyl ene and at | east one surface treated with an anti body
to IL-6, such that the blood is in contact wwth the surface conpri sing

pol ypropyl ene, and assayi ng the assay systemfor the presence of IL-6
bound to the anti body on the surface. 100201 The invention further
provides a dia rTgnostlc kit which contains a mcrotiter plate conprising a
plurality of nPEMMARERFSIEIIRVENEISEMY such that cul ture nedi um contained in
each ¥\ell 'fS COnﬁenfoo%]%bpﬁ@n&%@ﬂ@ﬁéléﬂéd@nrﬂ-@% Q%%éﬁﬁ&@tﬁﬂi rérs@hélﬁ\ﬁ,-r wel |,

a surface o eac risin opyl ene, and cry rve
nonocytes, i. %e‘ft?@yr?@'fﬁ%?tag' '%ng’yo‘g %‘E‘g Cﬁb?f%%fse%%é‘ﬁ‘ﬁa y-dithg
reagent, cont a'pmmtnrwemim iswitebedad atrteehmﬂcﬁrietectt;@mophadommrsmdsgehhata t he

nonocytes are %&@8@},3&%,%§ Ro.ﬁ]&?ﬁiqq 9 &GI8 eaFVt%S?'mﬁ 9,%«%%? or

nonocyt es int ar e ernOI’IUC
monocytic cel | apg fe SQ@P'B§0 bg ﬁ@em&rﬁt wam@tem easemising At leas omszu@cat a

hi gh cel | denskdiprising polyploBPedd, sJ&Fﬂhéﬂ’cH@ﬁbhéH}te@'a?&n%rﬁé(dt%ﬁ 1 firgnostic
kit which cont (ﬂans an assaé systegfor det eé:tl n% non- endot oxi n ogens in
fl g %p

a parenteral | y'SaMPAIYIES 80 VvEames a5y 54 R R TgYPRPS PERFEORPri sing a
m crotiter platgoldongrdnsindggeao raedibiot yf thd mﬂarﬁrﬁﬁbtytresipow dkmng repegiosuch

that oul ture Mol UnGANAIGY oLk PAERYEL Ll SofONERIL LAk el as, coppar ed o

a flat-bottoned mcro a’“surfta 'ng
pol ypropyl ene, C@f‘&f@m@é@aﬁmem(@ tightsedvithaes atnﬁé)dww@p&ft@@@tv@d

nonocyt e- cont abRiddEnd ReRtor of RBHRL hafe 'irmattnh\%to\“ﬁe&%n% s dtbid Qﬁsb)‘} er

pl ate, such that the blood is in contact t'he surfaces of the wells,

and an anti bod§¥¥" [F@saayed for the fregpsog OEYM”EC%F%QSQ§”%&‘GI‘5@§?@PE@ Bfthe hi s

invention wil | abhobynopaetsudapangi ii@é’lﬁhohdibyibaru&emﬁltﬂﬂi RethodtrdTeCHad t er .
BRI EF DESCRI PT ure 1 is
depicting IL- 6!]—'?:(5)60 gé_ﬁn or Sttg%fmng%? eﬁéﬁ%’?\td” m’fﬁsaéhsf’?%i’%%t Q‘QFI

densities (1 ni¢lldennity.0.5 million, 0.25 million and 0.13 million PBMC per
250 pl well) in a nppasYHe p?ééteht‘f;%én?cfhe%%%o g%ﬁéréﬂﬁ;%@ﬂé& oM .tn'agze%f pheral

bl ood npnonucl ear cells on ["fates W th round- tonmed wells
with IL-6 as tﬂ%teFt@ad’Sﬂrﬁndqf?LX%WF&eﬁéH&%Earﬁﬂ@mﬂ%&“é‘ﬁ’ﬂﬁ%ﬁ Aedi¢ah Rpdre b{’ 1

endot oxi N uni t cdbiniil Whéld Blood ek tign @ahddyvie-Emilind/Cagin tah@the(thedisal @ bat ch of
this product CB%%S‘C o gt t%gtem ﬁrgtoans%%g gg;s(t)exnl’l Qorga/rlsmg ap Peast one surface

comprising polypropyiene, such that the blood is in contact with the surface. The

bloed and the medical product are incubated such that the blood produces the

cytokine IL-6 during incubation. The contents of the first assay system are

transferred to a2 second assay sysiem comprising af least one surface treated with an

antibody to IL-8. The second assay systam is assayed for the presence of IL-6

bound to the antibody on the surface.

100171 The present invention is further drawn to a method of culturing
monocyies, i.e., in the form of a monocyie-containing reagent, for use in a2 non-
endotoxin pyrogen test by combining the monocytes and a sample to be tested in an
assay system comprising at least one surface comprising polypropylene, such that
the monocytes are in contact with the surface.

[0018] The invention is also drawn to a2 method of culturing monocytss as
part of a non-endotoxin pyrogen fest by combining the monocyles and a sample in an
assay sysiem comprising at least one microtiter well shaped such that the monocyte-
containing reagent is concentrated as compared to a flat-bottomed microtiter weli, a

surface of the well comprising polypropylene, such that the monocytes are in contact



[0024] Figure 2 is a graph illustrating IL-6 responses for test sanples
having low cell density in a nonocyte activation test carried out with
whol e bl ood on polystyrene plates with flat-bottomed wells. IL-6 responses
are to LPS, Extraneal (r) negative control (i.e. a clean batch of this
product), Extraneal (r) positive control, Henoglobin (Hb) negative control
(i.e. a dean batch of this product), and Henogl obin (Hb) positive contro
(i.e. a batch of this product contam nated wi th nonendot oxi n pyrogen).
[0025] Figure 3 is a graph illustrating IL-6 responses for test sanples
having low cell density in a nonocyte activation test carried out with

peri pheral bl oW¥) fisseFRTEl &4iendes merasrep gpsibinfliasp suiBIrag aethers are

flat-bottonmed peiphsral lidodtmsrespeesesisaiPeM) ok Ronodwkt canieak4is)thposi ti ve and
negative contrgls and Ho QOE‘%“ ve and ng atitv . oneﬁkr ol s, [ 0026]
Figure 4 is a GPAPHSEPIRETRE IPHEF P26 SYRPDHALIST 67 BEY- sanpl es havi ng
low cel | density i r0Gioirdhedyesicadt disatirestedite stmatiand ¢ deteaing ran-ehddBNOVACE
cell's on pol ysﬁ%&{éﬁ@ irPd S e Qd%‘:hi@i%‘r%éd?&@ﬂro\%t'b?corh!ﬂhiﬁg WaSBBldsES are

to LPS, Extransal{r) positive and negative controls and Ho positive and
negative cont r 8} i§e monocyte-cqnigizing relaﬂﬂgf@dﬁh‘? giegicy Papsiicide Be &sieldn a1.- 6
retsloontses f?r %&ap SPTD db@ﬁpr&mygitaﬁwahtgwecsa}féﬁeft@ﬁ@hwg'@yp?omewla ezt least .
activation test carried out | HP- s, on pol ystyrene plates w
flat - pot tomed e siceuseast i dhabbodr T B SBLB pbRe s Adis S el and
negati ve cont r elffscananidsingesiypiopgiers dnd espalying ¢hecams iy glstam for the prespi828]
Figure 6 is a g{,g@mohﬁdﬁﬁﬁé&%ﬂbgﬁx TNEs a kesponses for test sanples having
ity i am)nocyea?lv t

| ow cell density in . ~activatron test carried out with THP-12A9
cell's on pol yst yr enl@039] dfedvantian et PEIded AElBoIRaLE &it wirkrcoptaiesponses are

to LPS, Extrangakdiitdr pREStdrh8ing RpIPaBAbH nvierosRPkEIR shapiitk bk rRo&lihisve and
negative contr illustrating IL-6

olé.. . EOOZ ﬁi%re Z{s agragh
responses for PESHMCRAAINES A7 [SFRMERIPIEF AT SPTP 2 @ FRibgEsp .
activation t esticositerinet, otuirfavd tieabONENVBCEREAS olypreyeed lasd ofoesaratlyr ene
pl at es vvithflg]-(?{tso gnmglfr?hfl ;ﬁ)r SRANSESALE ‘I:?E sg_q
Extraneal (r) poé? _Cf?'vee_’ %?i nngz)at | C\)/e_aLcrprﬁ)trgr‘séﬁls”E oo r@% g gure 8 is a
graph i1 ustratininadin Biervesdip ohibe snifreiiten Wale. Sehiilabiiczorionded anircehiacidensi ty
in a nonocyte @ inkalirBs bEBb weld "'WREh AldinoMobfed iR Bie 1604h ScPReRPLNGE YT ene
plates with flat-bottone V\F@I '5' IL-6 r_esg}(i)nses! are to LPS and detail
positive and n@a%qqq(f@ar $ FFEINC) or monoeytic cell line cells, the monocytes are present in

the wells at a high cell density. .

[0021} The invention also provides a diagnostic kit which contains an assay
sysiem for deteciing non-endoioxin pyrogens in a parenterally administered medical
product, the assay system comprising a microtiter plate comprising a piurality of
microtiter wells shaped such that culture medium contained in each well is
concentrated as compared o a flat-bottomed microtiter well, a surface of each well
comprising polypropylene, crvopreserved whole biood, as the cryopreserved .
monocyte-containing reagent, contained in the wells of the microtiter plate, such that
the blood is in contact with the surfaces of the wells, and an antibody to 1L-6.

[0022] Other objects and features of this invention will be in part apparent

and in part pointed out hereinafier,

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] Figure 1 is a graph depicting IL-6 responses for test samples having
four different cell densities (1 miliion, 0.5 million, 0.25 million and 0.13 million PBMC
per 250 plwell) in a monocyte activation test carried out with peripheral blood
mononuclear cells on polypropylene plates with round-bottomed wells, with IL-6 as

the readout. IL-6 responses are to endotoxin standard (1 endotoxin unit per mi) and



[0031] Figure 9 is a graph depicting IL-6 responses for test sanples
havi ng high cell density in a nonocyte activation test carried out with
peri pheral bl ood nononucl ear cells on pol ypropyl ene plates with
round-bottoned wells. 1L-6 responses are to LPS, Extraneal (r) positive and
negative controls and dextran positive and negative controls.

[0032] Figure 10 is a graph depicting IL-6 responses for test sanples
having |l ow cell density in a nonocyte activation test carried out with
whol e bl ood on pol ypropyl ene pl at es mﬁth round-bottonmed wells. 1L-6
responses are to LPS, and Extraneal 805|t|ve and ne @ controls.
[0033] Figure FgRnea @Wﬁﬁﬁ”%ﬁﬁc@ fithig pFOé’é'Btcﬁ‘?Q’@E"“%&d"B I%PBt opyl ene

pl ates (bl ack @Qbuﬂmgwm@ad)polystyrene plates (grey colums) in a nDnocyte

oot vaul on est Cariias ol Ul i il B oot mrenusl sppeschi (1

and negative clowteebliensini sHbopwsteacivatomegsimagadioubwitovhele piged on [0034]
Figure 11B is ) L D5 ORyLanaepl at s
(bl ack col ums?on%ﬁﬁ&% d;ﬁ'&@é b YL bbﬁorélé% \&gépxgresg§p5n9és ek P5S .

rene pl ates ey colums),in a monocyte
activation test'e%HYGrGO@HOEdLﬁ e %@Fl%ﬁ‘&p&‘l’ %T)o%?ﬂrat%oﬁ%lvéﬁ?”t@él Is (1

mllion cells H@rhog@iuﬂl) b)'nb%étﬂfe M@D@%%cl@érﬂaét@z diSs p@ﬁtsdsmaﬁcal (r) po[S| ti via
ositi,ve an tive nt r ol 0035

and negative cgntr o
Figure 12A is e@?ﬁg?)tﬂn ﬁ]ﬁlﬁ‘g?@é‘?ﬁoﬁ‘é@‘ <8 bF%‘E %‘ése[goq 39 Ccfnéammast%drr‘g TP havi ng
hi gh ceii densemdptdxm p@ra?genpcyt e activation test carried out with

peripheral bl ood il c%ﬁt% 35 O#I oMt &f[.%k&ﬂﬁeﬂoﬂe@%a\/ﬂpqé% having .

round- bot t oned vvel ses are to t raneal (r positive
and negative ct@WtqetW%nS'fY InﬁmO“?@@%}”@P@tﬁsb@fm us with gpiaRTel PIPUIst rat i ng

| L- 6 responsesphRincbRat ccR@bp bsn%d&awé ;B\zgteb onh agldondens ivbys. 1toe %sﬁ@ﬁ@éi%be
activation test carried oyt cpgtrol?ﬁ (gHm)nonucl ells on
I

pol ystyrene pl s Wtﬁﬁ‘eﬁﬁ é‘PS‘B‘éﬁ?”Sr?@H P RsiyS&R he Mio LPS and
Extraneal (r) pesitbisve and negative controls. [0037] Figure 13Ais a

h illustrati
dentity in a monooy PR FFTEREETplbERhy ERTRGo AR Mk Ml
nmononucl ear celwebdefpﬁwym @pwfaﬁ%ﬂcb‘{’%toé?%ﬁfﬁ\eﬁr@ﬁﬁ@hb’lg @Wg@aﬁ@isl% | L-6

responses are Lg &ﬁ&@@ﬁegﬁtﬁ ﬁé&%&&rﬁéd RO, tLLa/@smeQ@@&bwg Samhsdt s.

[ 0033] Figure 13 raph illustratin responses for test sanples
havi ng hi gh cqu’S'tﬁéﬁwf‘ gtive SO GR }%b%i)g’t“ij?/ﬁ?q a?‘é%cton Pried out with

peri pheral bl ood m)[DOIEl}(Ph@_ﬁé 5G4 aplodeficting dit-§ respengas adrdssiwarhpies having
flat-bottomed Yve re; figns ?n ar %%R&Qf?eeascis%t%ntte%t EAD%@H& MW?@QQ% positive

and negative cont ©
polystyrene plates with flat-bottomed welis. iL-6 responses are to LPS, Extraneal

positive and negative controls and Hb positive and negative controls.

[0028] Figure 6 is a graph illustrating TNF-a responses for test samples
having low cell density in a monocyte activation test carried out with THP-12A8 cells
on polystyrene plates with flat-bottomed wells. TNF-a responses are fo LPS,
Extraneal® positive and negative controls and Hb positive and negative controls.

[0029] Figure 7 is a graph illustrating IL-6 responses for test sampies having
low cell density in a monocyte activation test carried out with MONOMACG-CA8
cione cells on polysiyrene plates with fiat-bottomed wells. IL-8 responses are to LPS,
and Extraneal® positive and negative controls.

[0030] Figure 8 is a graph illusirating 1L-6 responses for test sampies having
low celi density in a monocyie aclivation test carried out with 285C celis on
polystyrene plates with flat-botiomed wells. IL-6 responses are to LPS and dextran

positive and negative controls.



[0039] Figure 14A is a graph illustrating IL-6 responses for test sanples
havi ng high cell density in a nonocyte activation test carried out with
peri pheral bl ood nononucl ear cells on pol ypropyl ene plates with
round-bottoned wells. IL-6 responses are to LPS and Extraneal (r) positive
and negative controls. [0040] Figure 146 is a graph illustrating

| L-6 responses for test sanples having high cell density in a nonocyte
activation test carried out with peripheral bl ood nononucl ear cells on

pol ystyrene plates with flat-bottoned wells. IL-6 responses are to LPS and
Extraneal positive _and negative controls. ure 15is a

graph i Il ustrati ng08Th BobedisagEphcspicingst- Bs’%?Pﬁ["%es% fﬂaf@%tﬁgmﬁleaﬂa‘&f@ I

densi Ity in a m@mﬂ ots.radrttrm @mahd»c@tel Rtivddn tedSs tarta) dut etdh pariphetat bioshol e bl ood
on pol ystyren e onsgs are to
LPS, Extranealn?cﬁ‘)0 Cg rt‘:f"\?eona%g'pf?é’élgf' lggé%lmqng'bo rﬁ%%ﬂv%% nLgosl tive and
negative cont rroetpsmsezsadrea tme_Ft‘fi)r&(ﬂ@teagmswm%@sﬂitwe\ﬁenmerrdcﬂextmwwED

DESCRI PTI ON OF, JHFgAtW%EE [ 0042] Pyrogens stimulate bl ood
nonocytes (as we as ot ‘| eukocyt es) and macrophages to produce and

rel ease nunerous eiﬂ?@éleﬁ’@tl@ Vs ég@ﬁf‘ Sepeigdt @F%SPBFS aSHe teH FRARIBEOBIRE
response, i ncligg t:é'lgae@r}ﬂyﬂk lanfsnotRe Betivaldridst dakied o8t wiehoid biégd onThe 1 el ease

of these pyro i ¢ _nedi tors nto atign triggers ascade of
ovents: | ead ngovBEaREprE D ot PoralpBHL Bt R bR Ao RS S ua * The
nonocyte acti \Eatrammat@tmzsmvofancﬁ megafiveeeirbisi nvention relies on the

measur ement of eSS HRERNAUS, BYFRASARCAR Ao TRS Rod B pordilchaat or y

response Accordin erre nt o res invention, a

sanpl e i s i ncuage 6@# MU@“W6@9W€YF§6?IP’§¥% #igy ?‘é‘é’@eﬁt‘n g ﬁfoaocfyier st assay
Syst em conpri Sofighiign Sl &AGR SRR pSatherd biBs Mbﬁ&@)tﬁeéﬂ’&ﬂs thiion cefis per

nonocyt e- cont ai agent: bein resent st em at

cel | .density. Wﬂ% g@ﬁ?@%@eﬁmﬁ%sﬁ) ”%?és%ﬁ?*“gyétcg %P\égctoﬂgﬂlsf’?%ﬂgferred
to a second aseaijvsysiegat@ngnirsisng a surface coated with anti-cytokine
anti bodies, and th e of
cyt oki nes bound to??(f? @gt ace %aayfﬂ)h%éhkﬁnﬁqg%g)@%&ggs $Jb§8ﬁﬁ%§‘%ﬁg

pyroci en test Plahgs tblﬁekp@‘eglémaﬂﬁme#vf%ﬁ rigtas (Ursk goivmneddt e drenaetendot oxi n

pyrogens, i.e. actz@mameepearhéa/&jtM%ea‘d:@rat §iogd moRbraRla%t wne@ma;oa%lew%} or
their corrponent chgic acid,  ent er(g? an(} ﬂb

streptol ysi n) W ‘%Pn*r‘t‘:rﬂ% r%?ﬂor‘f*ﬁ‘f’sgﬁ gf%‘-%%ét(trg I‘R?F’@H"é?r%‘é‘?g@t‘\’“rﬁoﬁtr

phor bol est er agyositigs el degatveesraobloxi n. Because the test utilizes the
cytoki ne response g os@f?—‘g‘: tﬁfm gﬁép\é‘?g&ﬁa rr&%‘?é‘s%oﬁ&isﬁgﬁ tedt 18R, T ESPONSE
specific to G am negat er endot oxl
having high celi density in a monocyte aotzvatton test camed out with peripheral biood
mononuclear celis on polypropylene plates with round-bottomed wells. IL-6
responses are o LPS and Extraneal® positive and negative controls.
[0036] Figure 12B is a graph Hllustrating IL-6 responses for test samples
Jhaving low celi density in a monocyte activation test carried out with peripheral blood
mononuclear cells on polystyrens plates with flat-bottomed wells. [L-6 responses are
to LPS and Extraneal® positive and negative controls.
[0037] Figure 13Ais a graph illustrating IL-6 responses for test sampies
having high cell density in 2 monocyte activation test carried ouf with peripheral blood
mononuciear cells on polypropylene plates with round-botiomed wells. [L-6
responses are to LPS and Extraneal® positive and negative controls.
[0038] Figure 13B is a graph iliustrating IL-6 responses for test sampies
having high cell density in a monocyte activation test carried out with peripheral blood
mononuclear cells on polystyrene plates with flat-botiomed wells. [L-6 responses are

to LPS and Extraneal® positive and negative controls.



wi de spectrum of pyrogenic agents can be detected with the test of the
present invention. [ 0044] The pyrogen tests of the present

i nventi on have been shown to be nore effective in detecting non-endotoxin
pyrogen in contam nated | ots of a nedical product as conpared to
conventional tests. The exanples herein show that these conventional tests
are incapabl e of distinguishing positive control sanples of Extraneal
peritoneal dialysis solution, henogl obin, or dextran from negative control
sanpl es of the sanme parenterals. The Extraneal (r) positive control sanple
was obtai ned from aopr oduct | ot contam nated with non-endotoxi n pyrogen;

t he contani nat ed | d038laligwn 14057 g@ph diyeifatinn &6 wsprIsan©r st saredesed

negative for t%@lh@%@ﬁ%&%n@ﬁy iR YIMAGRDy8 GeRabbMNEGsticarml obPkiH Rsibherdibicogh only

tests for endotoxm rtis, et a 459 688). The
hermgl obi n pod TR RERSR PebHEPe el S5 Syt BB s YHRaLe oduct. | of
cont ani nat ed vmsdmnmemm«dmmnm‘%msmhen@mgaammtreld Iot caused fever
responses in rabblt B ogen
according to an LALO?Me]s '5 ’%‘qﬁédsd g%gm!'u%%t%?\l}"eé %\%R@{ ?%pwge?ggm %s{oar ation
of dextran t hdwvinadioheehdangionia atmor@aﬂgécw\’f}@rteﬁtrpam?ﬁ@ﬁéw'b“uwerw grelipod

negative for thePALESRRER dafpo%@p@@rptat@&mf@t-agndn%d%iug/rl_-etr@sﬁ:ronsemee
ability of the test to dete non- endot OXI n contam nants in nedical

products is ofPgFaghd §étf%”8ata§°?“f"eeqﬁ‘§tﬂ‘38%‘V?d‘B?{‘fq‘Sf| cation of contami nated
nmedi cal product | otj@4hieFigue 16hea beiph ilbistraingdls etirebponses fr tast patplent s.  Known

tests function a%blhlgh it Qens%fm %e&tmn%raglg(ﬁ%)%ﬁ%b%qm? gés?cém@d &H%ﬁ %@% and

endot oxi n pyrogen, aur éus an fromE.
co// as di scl osdapdmp mbrkfawmlaéqs vaiih flagrhotimasiystie dl-AB rseonsss artie LERdot oxi n

spi ki ng of progyehsa® loshive ar\@ﬁég‘%ﬁ% ndeR, W@ﬁdﬁlo%w d@@ﬁvé"éﬂ&hé@‘aﬁ\f&bﬁ%is

concentrations of endotoxin in the six tests of the Human(€) Study as

di scussed abov@ing gnipiEEg gram pRSLVE oY ect i vel y provi ded a nedical product
is contaminated with endotoxin (N ascoli, C.C., Wary, ME J Parenter
Drug Assoc. 08§r ﬁhgari I y, ME., Prog din Biol Res.
2003, 29, 387)" @%?/QE%C &er‘?ey%ca VEpI&rAﬁ 5ct is contamnated with

non- endot oxi n pyr od¥H2} Bwobenseditrsiatealibod monkstyes (ast Wl asyoifey énvkodieshat

bei ng bound t%é’cr@&r{a%;ésctld'p%du&é‘% Yieabd nhrﬁer%@é é&%?&éu@%&rob@ﬁc ﬁ’:%@ﬁﬂa%fox' n

pyrogen interacts w he nedi cal product resul in king" of the
pyrogen and t hBe i"HaBmeioffesRpngR tididingy ‘F}’toéﬁ‘&él(%&lTNFC‘bﬂt A and dlt 9) The

[??45] Thg PyrRBase %f;%tsetssfps)fggém@m@ﬁ@wmdtnye:ﬂ;tulamsn BESE QMRsdddb Sf aﬂaﬁisidng |
effect and ar C e. etectin naon-:. engot.ox nants.in nedica
or odutt o for SRR TATIEST CisPrsd T REHPHEn o AR Tk AR "wor o
cultured at a dwiigitiosést ofdengsant inveniouneicb ontivnmerguoinyt ofipéene wel I's, the
pyrogen test ofy Bg&gﬂne a@%nsag‘é‘?ﬁé&é}%%n%m& rah oﬁ'éeStAd& I

bet ween positive ve control sanples o Extranea SO?U'[I on
and dextran ( s@%fep'%ﬁrﬂ@@?em Rbie rerserHBveRiian. lPSEeleds ’ﬁ‘guqaﬁ%ﬁw‘ﬁ)eﬁ“ e tested
wer e capabl e Qﬁo@c?ﬁelcﬁﬁuhﬁxblré@ebﬁhw RO dybte BRPriegative bxinparaal (r)

or henoglobin e Figures eln bound to a
a1 curar t neSpyPRpRes: 8 st e i Bl et 0 Pof Ge or o
cells for gr eaﬁyehewczélalhlgho:e&éédsﬁmomhiaocunteritmcﬁ’tb@’srefchse@ $ystem grelibencont act

fac haLes O EALRIefONTUALGALLAD SAELREMNAEL] Soialle T GROLR oRRY! 1S 11
an enhanced i nfl ammtory respons Po e€ni c_contam na

communi cat e wi &beesha qhglsqunga%qzwp@%aisw@qi@r the\prgpegse %f"yioés'ﬂ?ﬁwes and

via cell to celdungehastriactB m@éﬁﬁb@d{é@kl nes can al so take part.
round- bott onmed wel |

| y sh uch t ha
concentrated, pr ovﬂ%@f 6€%B¥r%?e”g8? ? eé’éEfSIB ‘%f‘tarﬁé‘s%%tr‘?ﬁ%eggn%no a
flat-bott orred aebtoxinApdgend, i.¢.sGleet-pesitbe tabiatia paog y§eopidcesmisianeueases t he
bi oavai |l abi |l it - und to a
particul ar t he%?'%orpébﬂ?@gg%% 9%88%%? %&EEF?@%ZAC{& r %&%ﬁﬁgoﬁggmgf yrene
pl ates as conWé‘ﬁﬁnéﬁ@P¢‘§*0(§§é§h e PRdliererIDlME arRkerboiesieias, aawdllase | ess

hydr ophobi ¢ ar%d@%kﬁ}eBe@H%lsgtﬁeQe@uﬁﬁjze@%é é/t&?drﬂe raép%ﬁs&@uﬁ&%cheﬁorm@wef ace to
bi nd and neutralize non-endot oxin gyro ens., 6%“&5‘%/8 %Yag ene plate is not

surf ace-t r eat e¥FGF8 AT Fe" PEREINE ‘Cﬁ?/ﬁf'i’f?)“ﬁ REOBBIV Rt yr ene
plate and less likely to neutralize non-endotoxin pyrogens. 1. Pvroden
Test Conponents
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[ 0046] A pyrogen test which is characterized by sonme conbination of the
three el enents descri bed above, high cell density, round-bottom (or
different, appropriate shape), and pol ypropylene, i.e., PBMCs present at a
high cell density in a round-bottonmed polystyrene well, allows for

i nproved detection of non-endotoxin contam nation in nedical products. The
pyrogen tests of the present invention can be used to test a variety of
medi cal products for the presence of non-endotoxin contam nation,

i ncluding bl ood products, nedical products for parenteral adm nistration,
di al ysates, vaccines, intravenous sol utions, and any fluid that contacts

t he body or botiFf §P&TCFFBIFTG§ PYTAgents RasRISHEN e dEF?él*@@é‘i‘de? REQf Beoreseft t he

I nfl amat ory Regpasse [0047] Any endogenous nedi ator of the
i nfl ammatory response reted t he nonocyt e- c nt.ai ning reagent that is
det ect abl e may be E@%ﬂfigePW8g% gtﬁ’etpﬁeeg% '?"88 ' e8Pt STPNE P sent

i nvention. Preheralfbstive hotewenting nan- ev;cto@cbmrrwmyen énclotdnghdied DBK 8 madigal
empl oyed becaus iy ey fneAT oh R Bk BEATRLIAGR Lol ket | on.

It has been found t tes 1n whol'e blood inc
endot oxi n or neRERHERRDIESH ?g‘f?F@gé@‘bi%@f@ﬁﬁ@@w%@mlﬁ\f%P%@basﬁ"@f%@t okl nes,

i ncl udi ng, buteRehed® ;’J'Brft&%ahﬁalysi?é gmuﬂahl ﬁéﬁ?@l&fn}(’)oﬁd’éxﬁgﬁﬁ@rﬁ nbgehils Bontrbl- 1,
1L- 6) anti-inflammatory ('?/ % TGF), Thli

okI (1
(1L-2, 1FN , (¥8mpssof e eLPaﬂe“‘EFFE’SSTh? EX*@“B?ELP%’“"%CE“‘i%?aml?‘EWfs 3, IL-1ra,
1L- 8, and PCEZohidneefimnt & grotiytiiotreniamiresscswithaonieadotosin pyregénasent i on 1 ncl ude

TNF-a, 1L-18, léontzfnﬁr‘lateld‘lo?r:au%ﬁgd\%%% :'g%gns ﬂ'llh &ajé%t-)tﬁlt{é?%[riegé%v%% And referred

cyt oki ne marker I'nven duced in
det ect abl e anoRr ﬁ@@ca\pftmrcmea Hﬁmfﬁm YedryL Adhiget thﬁt@@ﬁtﬁiﬁ@ﬁor@dﬁ@ﬁn

| munor eact i Venkdegefs (M, I%?al' ”EHEEWS%@@Byﬁ 5{139) {Tﬁ:’e ﬁ&godch: Pposhtive S&bEt ed

entirely into the ceII-con i tToned nedi un’ |'arge quantities,
permtting i tssaé’tﬂjﬁ)‘i“%‘it%s"é%t‘t‘t?‘ﬁ%qm a pF‘Pfj”éb'ﬁE W&?f“'”qt‘?ﬁf'ﬁ%?%aeé‘g?t@é” TWFa and
I L-1$ remai n | girg@inyiné bbrtackledldicaudeal iStdn geshti@ep asabiis| b&t&estdaategétagt

preparations t cel.l b ity m Lnterfere in

the test with Eﬁn%grﬁﬁeggréacfpy Erfl%% ' g% f%‘mesmﬁhee& %bé?s'tlv?g?%@g t han
IL-6 ( see Fi gma%@ﬁrzpmizb@f deNeﬁneth@theb@ssn ToENFoacagse fekerid Burcanglbdt al so be
used as a cyt %é@@né@a’ix\l@fork% &%n@é&sﬁ% chRUEREHPR an INE 18] SnPAigflGied

earlier than 1L-6 nonoc pyrogen response. Thus, an enbodi nent of
the invention ‘i/\ﬁl'isﬁtoé@%@ O?XM?PE?”H%%“%“%GWWOC?%E’U%%&W%V% P (-1

to 2 hours) thani @r@@éﬁdﬁgﬂ??tlwcﬁﬂant@ﬁﬁr%%d tedical Qloﬁﬁ@nzﬂ@befmrtm@ﬂsc "
cont am nants nmm |t | erent.. cvyt 1. N response Ccu ur e.
oo ot oran ? Rt Bl dse h n s e R bRl i P s e

particul ar cytoké n%emmlrcmmnamip@wgm til., aegEpgiyecwl (&) yn Sgeureashi ch
g auses secret | Q0 (s AdAPEC M UoRES: BB NRERBAR bEa T A i BORTBRE L theal
endotoxin spiking of products, i.e., various drugs wers spiked with different
concentrations of endotoxin in the six tests of the Human(e) Study as discussed
above . LAL tests function effectively provided a medical product is contaminated
with endotoxin (Mascoli, C.C., Weary, M.E. , J Parenier Drug Assoc. 2003, 33, 81;
Mascoli, C.C., Weary, M.E., Prog_Clin Biol Res. 2003, 28, 387). Howsver, when a

medical product is contaminated with non-endotoxin pyrogen, such iests fail to detect

the pyrogen. Without being bound fo a pariicuiar theory, it is believed that the non-
endotoxin pyrogen interacts with the medical product resulting in a "masking" of the
pyrogen and the inabilily to detect non-endotoxin contaminants.

[0045] The pyrogen tests of the present invention overcome this masking
effect and are capabie of deiscling non-endotoxin contaminants in medical products:
for example, in a preferred embodiment, in which PBMCs were cultured at a high csll
density in round-betiomed polypropylens wells, the pyrogen test of the present

invention was capable of distinguishing between positive and negative control
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B. Antibody to the Cytokine or Endogenous Medi ator [ 0048] Once the
cytokine to be assayed has been determ ned, an antibody to that cytokine
nmust be made for use in the present invention. Polyclonal antibodies
purified under stringent conditions, as described in Exanple 1 of U. S.
Pat ent No. 6,696,261, which is incorporated herein by reference in its
entirety, work well in the pyrogen test. Because the aninmal blood from
whi ch the polyclonal antibodies are isolated is naturally pyrogen-free (if
taken from heal t hy ani mal s) one nust sinply prevent contam nation of the
raw materials wt rin ri.ficati i ] 1-free
pr oduct . Pyro&@ﬁ'p{g?é’gé%g’ln 5&%%3%,&@?5?)8"85& se'gs)gurég) 3@% O?rq?ea %‘lfa(r%%ﬁ{&s
chr omat ogr aphyha eletmtestet vecbtapable pidigtipgnisiting betpoty besthb 2afk1¢dsbd es as
described in r [ ts
%ﬁgﬁé c;rh%fnobjﬁtqﬁg ogﬂwtomgeé\l??m@sqgﬁ 2\@311‘1 vﬂh%ﬁ}c Hafh ibY G/

nonocl onal ant fro ures can be used. However

usi ng nmonocl oreaartigster Bearves is Q?h?\@d Higs hiop eolt daeeiies Brovide Mereodf or ﬁﬁﬁeﬁodl es
from any. cont agi RAKRGnEY! HiAcMNido BRhCRCPRSRS g bemhyiitamom cel |

cul ture. 049 S t resel |nv nt| t he iLbody to
the cytokine i% é%a’ido r@"e’g‘ﬁ?’fr \?‘38 ‘rﬁ 82%8 ago Vs 3%35 such as
coating, for bjymrj;en:g camttinadi €l tanomanisae W@meaahmﬂ:mvawwiesmm such as
a mcroliter voll ﬁ}t ! an}\PaOiV,Krb i Eb!fc%?\taﬁ &ﬁémr%%%én al&@{é)ée gasay

' Shre e man

systens are aval conme acturer usually prow des
materi al s and A wseg-hetdrgisweliopr ft‘dﬁi perpralbisharsdi wsh giat eella agupenaeRiras?d: t he

system Becausfofdestdi@itér &ﬁ%ﬁcéﬂfm:ﬁtﬁé@sf&gm%ﬂd theismRtbmsarRl. endpk e
required, mcrotiter well|s whi ch ortion rior surface of

the well is cdﬁﬁ'@@dwﬁt?ﬂarwﬁﬂ?%ave%% s%%ﬁvaﬁa%é!’“b%eéiﬂawgﬁméiwaa%eﬁént of
the present | mlgadn{, iriout being bdetd t a phdicliyr Bxgpl di it belhwed thabmirageseabhonthe

i nvention, referr r ot

mcrotiter pI aotfgo} WRICCH i p%ges a@%ﬁxé\%ag?on? tf L rﬁ@ésill éﬁ“ﬁ%‘%rrpﬁmggﬁ%& ngfac%éesgd SO
that the arr ayhdfopiebic snwaa;ttebeble edthdbein bamlé@rﬁ@t@as iheinsHGEsdalnd Fad e
readi ng equi pr??é?ﬁralfz%%n e‘ﬁd&oxm F{rr&gengat'rﬁé‘bo!b&opﬁar%&ﬂat@%Onotl%@ﬁsﬂiéytreated

i ncorporated by reference) mat ed e gg@ t'! gll_l S@kﬁ?

readers (e.g. SxtH@ P RRRFEee mdé?%‘i"ﬁtﬂ@ REABRYSY ERARPE 5P 97 yéf’o Rad
Labor at ori es, ddugaiize netHepaBban bitegassay eval uati on process and greatly
decrease the per-test cost. If desired, mcrotiter well plates can be
rendered pyrogen-free (if not already supplied as such) by extensive
washi ng wi th pyrogenPiraseniigst eempoaerds particul arly preferred enbodi nent

of the present invegsd 'lapﬁ&&s!n’séé&wﬁmﬁ%%%Fé&fb@ike@iﬁ&léé?@éjéo@rﬁnr%@nmﬁ ed onto
the wells of an ELI'SA pl at'e.” However ther i, mmuno-d %nostl test formats

(e.g., in whi CHEerRemats grsdjbadeberaial Csh agpsdy p"%‘t'idct%"* er3ite
accept abl e f Ora;i;!ﬁ@mbfée dhBge)PaeSRNpripiieantieqPBMCs presdrDBa0ligh celiaiddsityiion t o

{Qg C;fgtk;igg n%g} 'BQ% %d&\ atego?f ?enée'mdgl% S%qmggegce@étgmsesf %eegggtoggfaﬁlsgg

in the pr esenthntwrem‘cloom mﬁé!pahpnmtdatﬂcé'he afrogan tedie oﬁfépp[ﬁsmammen%@d@m S

appli ed o the,py IR oG DI 1S BRactbt he pl at e
can be "bl ock gb %{egﬁé){%@(ﬁpjo%dte&?tnﬁ After Elgc Kin a lab e ecli det ection

anti body (suchCO&%a“?i”%IOBt‘PHW% W%?ro‘éﬁirﬁﬁofcéb%’f’%t% tRBHUSF can be
applied to theadﬁnﬁ&@éﬂohecﬂxaipéaaésevazﬁine@gnw\rtem@ sPrEibes by enygluizhatg conpound.
Thus, when a sarrga s, incut Eﬂ@df ic{% the mcrotiter well, as described

bel ow, a rel ea%®& g‘g}k‘%&?‘f’?’ CINVINGr ed by the capture antibody bound to
the well and | abeled by the detecting anti body sinultaneously during the
sanpl e i ncubation geidofinCor Hb.8s (RRR1cRi- B 393AFMkory Respond:0051] AS

the first steplnth or_ eg?]esen i nvention,
contai ned within a ReHdAErdepnainagareafan infapean eege B‘sfr?f%‘iirBY ni ng

the erﬂOC% t e- cOBLRINBENG chRABRD tesdRf tRatSaNabaatIO mag b eséesh the badls siasay
system The

pyrogen test of the present invention. Preferably, however, a cytokine or endothelin
marker is employed because they are easy to detect by the method of the invention.
It has been found that monocytss in whole blood incubated with an endotoxin or non-

andotoxin pyrogen produce several classes of cyifokines, including, but not limited to
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nonocyt e- cont ai ni ng reagent of the present invention is selected fromthe
group consisting of PBMCs, nonocytic cell line cells, whole blood, or any
cell line that expresses or can be nmade to express the Toll-like receptors
(TLRs) that are involved in nediating responses to pro-inflammtory and
pyrogeni c agents, including cells into which these receptors have been

i nduced or cloned. Preferably, the nonocytic cell line is selected from
the group consisting of MONOVAC-6 (MWB), THP-1, and 28SC. The nonocytes in
t he nonocyt e- cont ai ni ng reagent preferably are nnnocytes fromthe sane

species to whom t r oduct st to,b adnl red man for
phar maceut i ca|Pf%ﬂ'Qfa?}§‘F£°W%?k'“eaég'gF Aolgle!l- %”t” ?@PW&?%P?F (B‘r"g icts) .
However, nonociit &s13‘ ietrapTGEY TB'D&!CQGI§NV\II!II o) hie (desilr-8dLdy Legei-t3dLt i vity
may aIso be us r r

nonocyt e- contalhlng fggbé&iQ%%hg%gééggS@%@%ﬂhg&&%§mw%ggg§T”Wemmn

enbodi ment of ikdeid TNRALIL-QB, LG IDONDGYINE-FGH)! al-hisngparteagenbrefssredhol e

bl ood and the assay system i ncludes at | east one surface conprising

pol ypr opy| ene, VKR AR 1@ ARSAHBIEE Hiesc R aneaian My Faugieed ind E’ﬁta(%ntact
with the surfaggounts within a (R short iBO@aheT peBhoMBRtsaciRaL-6, unlike

assay system | A LHEe RE Triael TErENae wuidr e e HerothaRy tne
pol yet hyl ene, petiysbipoerie fargr guantifdsepergitiing isrconmieter éséifnafion. dongrérest. wi t h t he
PBMCs. 1&%&]%%@&@B%nmn?ﬁﬁ%s»ﬁlg%@r'ﬂl’a@& Widr agRi tﬁespopgh@% or cell

line cells, the reagent is present e ‘assay system a
density, to faltbfr‘flt?%t&fe@a@“@%ﬁ%ﬁecw qe“‘@@”‘@?é’lbli'fyd@ﬁ‘ﬁté%qre easly &gyiess ’ﬁé’%P tﬁﬁtove in
detail. In cerifi (im@iiyeshonRd)triFatone - f@é&ﬁytr@@@[ﬁtt RatHak fnﬁnuf_eag@ést?;g:.&e@z esent

in the assay syst at el I densi east about .125, 000
col 15 ar | eadtaoeresBebenantoe b6 ke dhose St tBR nsdtsbog s

900, 000, 1, 00046 intertion., UND-o lép@ﬁﬁbéﬂ(ﬁérheﬂiﬁﬁﬁ)& -DD0he hpAddRieG@gen

. 1,500, 000, 1, : : cells
oot wel | na SR s H, At APt bimork o o e s R g

maxi mum cel | ﬁﬁ@tﬁi'ycqb@ﬁfékt&%féﬁédo Q\AH@WS) Haupmbedinaefits WE“IC'F asAli-Bnts exist in

t htth0| ?LTE of lmlﬁ@@emyrdyeh’elcanﬂamamlrﬂxayténmpauﬁ@@ﬁtlcytomé &Es@brﬁ‘se% emsedl s
W I N e we

Whol e bl et Ve THRRIT DA P BRD T Be HOIORENa (o 60 S On o g ol |

density than RBMEmesmwherebdntdhinstiopelihsa pdrifcutze piragan wﬁﬁocﬁuMa&rahhmofe t he
nonocyt e- cont ai 1l : is present in the assay
system at a cgt?\{;g&%ﬁ({s(ﬁ:@g% mge{%ﬁhﬂé’pg haa O‘S%Jt@%%ﬁ%%aﬂ peri pheral bl ood
nononucl ear cells per well, at |east about 200,000, 210,000, 220, 000,

230, 000, 240, 000, B5RAn{MMky BGHe BYibKink/ O KHHbger St MBlato290, 000, 300, 000,
310, 000, 320, 000,

[0048] Once the cviokine to be assayed has bean determined, an antibody o
that cytokine must be made for use in the present invention. Polyclonal antibodies
nurified under stringent conditions, as described in Example 1 of U.S. Patent No.
6,696,261, which is incorporated herein by reference in its entirety, work well in the

y pyrogen test. Because the animal biood from which the polyclonal antibodies are
isolated is naturally pyrogen-free {if taken from healthy animals), one must simply
prevent contamination of the raw materiais with pyregens during purification to oblain

" a pyrogen-free product. Pyrogen-free huffers and solid phases are used in affinily
chromatography celumns to obfain pyrogen-free polycional antibodies as described
in Example 1 of U.S. Patent No. 6,696,261, Alternatively, monocional antibodies
from hybridoma cultures can be used. However, when using monoclonal antibodies,
care must be taken to isolate the antibodies from any confaminating pyrogen which

may be present in the hybridoma celt culiure.
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330, 000, 340, 000, 350, 000, 360,000, 370,000, 380,000, 390,000 or 400, 000
PBMC per well. Wthout being bound to a particular theory, it is believed
t hat whol e bl ood can be used at a | ower cell density as conpared to PBMCs
or cell line cells because nonocytes are in their natural environnent and
all serum conponents which may influence their response to pyrogens are
present in solution. Furthernore, when the nonocyte-containing reagent
conpri ses whol e blood, the readout used for the pyrogen test is |L-6.
[00561 Preferably, when blood is used as the nonocyte-containing reagent,
the blood is fresh, ess._than | ly | ess
than 4 hours ol d. }$ﬁg L%ﬁﬁeﬂl P%éﬁﬁggﬁ%ﬁglgge ggﬁﬁ?ggﬁﬁﬁﬁgﬁﬁg can be
i ncluded to retpmliet iora sprf@eeman by GYSiPot Maﬂg)dSsasuplﬁ apreatigat PeiERg ant s
i ncl ude citratguffore &@Bjrﬁa’cggrp?@asfshﬁ sﬁ@@%@%g@hﬁ&&;t@fm@ Z8%eii heparin
ragm

(sodi um hepari nat e n (1l ow nol ecul ar wei t]
Ant i coagul ant @t f\?@ﬁ"oé"&rﬁ“'% afis &PV SRR SIS P EEY a!?%gorprgggg@;{%gn%f t he

MoNocyt es t o pyiE AEeRcin: tdieny esiidsapleals Who nstrintioedfocarmtiag swibbéesli | ut ed
R T E Tt

| east 50% norelymefequisd| yictaitenlveils n5%itoa mofﬂﬂi’/@tea?rdiuﬁﬁ@@fﬁf%‘f'%ﬁr ably
Ro- 6, 696, 261) = Syt ARy SfY uagR BBl RdloR@Galea it pr ot S Tthe
maj ority of doReRn§ORaN OBt fdl‘)g%@'%“i‘%?‘i’i’aﬁta@%?ﬁé'&‘”Y%{ﬁ'ﬁ% lkfﬁaﬁefeéfgﬁ?f@é used
tF."gﬂ‘ﬁZ‘”g i 1(‘) %/ 3 %dﬁémﬂ‘f@«d@cﬂ befpaRoF @ gRttoBaNtIAE] vaat isa peacarddkintaswdisee

0057
In certain errbﬂtfi‘???aﬁ? &%&Otaﬁ@y 8?‘8%’% gy PR/ @ﬁ%—?”bnéstsl%e/te%rﬁ%g@r? S%alytpiat?e[ i s)
carried out i nreadihgequigsay (seent.gi, bes. Ryt dlim 5.881cH0t hereby heorpereiss b@f sanpl e
| neubat i on Wit el &%35*%9%@5 EARb AR it LEBASRYIAIRbAE £8Pk U Arfark

cyt oki ne(s) produ te-contal ning reagent occur _in two
di fferent assavicmﬁt%lﬁﬁ@er SysiadiesTonT Ro-R#thabard Qf’ri?s-s‘f'%b apigMatRIEe fRREY

cul turing stepe@@ambh B@Qes@léﬁd @reatl@@éﬁ?éédeqﬁe edr-tbieodtas Heﬁéﬂpﬁr&rowlet feit he

nonocyt e- cont ai hi ng rea such erf ned | ane assay
system as the Bt e‘?ﬁ? ?PefB PYHEe %‘?‘? %%‘ﬁ%ﬂﬁﬁg qu ??%hp%eﬁ%%wﬁn t he
pyrogen test ofvaitiey qme@mgemﬁm enfférorn wiphiticuanyprefepeheinbepiventoh@eassay
conditions, napely.th t n whol e
blood is i ncubgres%%t mv?nt%}ﬁ oifig%é?yg% o %ggﬁ%ydﬁgmé:&;?r%mn@ﬁﬁn\gﬁ

addi tional cyt BkiSAeldie powryes @thasymmueo-Hamnse Esidemass (fithdn MEi§éM after

i ncubation for 6 RAUESHatB bEE d?psﬁ@dﬂrﬁbeﬁﬁ drfauRatabRer @esfhkipedsent anount
of I'L-6 has been secreted by the reagent to allow quantification of the
pyrogen cont aniM&He- When whol e bl ood is incubated with non-endotoxin
pyrogen and any rea@oslj in sddisedy tiee "sapiuied iaptitoce rmthen tintifodiek a6d eagetieton
secreted by the rea m nant
after about 16 384'% %garysngti? %Jd%%a@%%ﬁé h@igawgﬁ]n{%ka& n&r&xérq%ﬁﬁse&%ﬁefent

i nventi on whi cforassimtke preset pvertivot FERINSEACS. ARG FapiHre BRDOSY ISEpBIRA 8 t o

about 24 hour s R SiRF ﬁ&i@rtﬁglré?nﬁﬁi%'b[n@%gtsﬁesacﬁ%ﬂpigté cBRYE SiodkBE WiBSt _
preferably about 16 to about ine is

{0
assayed, the i ABRBRIATIRHN: péﬁ‘?rddoci‘ﬁ‘gu‘?l‘ lﬁ*bﬁédgﬁ’ief)tt‘ﬁ“zaé’gb(fdéfr(&f“ﬁé’sﬁr ddﬂ)éll én of
t hat particul apr Mm@umledsuﬂﬂibciyptarmeza;ﬁphemtdtse widrdtitar pidie adngviithiaes of t he

person of ordinary, skil L., i s not
rel eased by thé&™ rt%cﬁ ¢ Zensg r}}ng Ie})%ggl-%h% c‘kﬁérﬁ%e ﬁq‘;{ﬁ&aqﬁyg%ﬁ@z@étﬁ%{vﬁmﬂeﬂg, or by
addi ng a deter gaehtasaiesctrihed peidwod reldnsed nriokiag iseartpeditydhg $RPEIE BRIEERE r at i on
which wi il not ,disrHiRle \Pél!ndqh n&)egd Hy! 198 08B ot a%fﬂdd?%ﬁr\ﬁ%nec[u@@@ﬁimg@@e t he

i ncubation step iIs co he contents of the assay system (the first
assay systerm), SHEPBIRP @”ﬁ%‘f’Rﬂ:yte containing reagent and the test sanple,
are transferred to a second assay system which conprises at |east one
surface treated with an an |8 dt\é to 8.5 t(%kl ne or an endogenous nedi at or
of the |nflarmator§: !@%!&%Hée—%—gl—%%%%%m in. The second assay systemis
assayed for the pr e@@ddeﬁ.ﬁhmﬁyﬁeﬂepml”mpymdmwwdd&erm@ﬁwt@Veftbiﬂntqﬁﬁﬁ surface
coated wi th the,aghlg Guliokinsofie A0LTAIOISAOS HRALPS PlordildRIY.

Preferably, rigorous, steri are maintained at all paoints in
the procedure Dehorde-cemEaining rasgay: 206 ae amBle bR iested R &N ST - H6ind
cytokine. If an ELISA plate coated with a capture antibody is used as the
enbodi mrent of the present invention, the plate is washed, and a second
anti - cyt oki ne anti body conj ugat ed mﬁtﬁ-an enzyne is added to the ELISA

pl ate (unless the second, |abeled, "detecting" antibody was initially
added to the plate before glazing or together with the contents of the
first assay systen). The ELISA plate is washed again, and addition of a



3. One Assay System [0059] In certain enbodi nents of the present
invention, the pyrogenicity test is carried out in a one assay container
system such that the steps of sanple incubation with the
nonocyt e- cont ai ni ng reagent and the capture of cytokine(s) produced by the
nonocyt e containing reagent occur in the same assay contai ner system The
assay systemconprises at | east one surface conprising polypropyl ene and
at | east one surface treated with an antibody to a cytokine or an
endogenous nedi ator of the inflammatory response. The incubation step
follows the culturing step described above and is perforned in the same
assay system agofoREeEAMaRERBRSIy heayesrns Ereian s58FEd MM FeIeEMt ext of
the two assay @o@ﬁﬁtaigmﬁpemt @bhodyiteef Mhé Bk, WiHbELEAd, Onaryl daB lifeahatuse in the

rogen test of the ese nt on |1 on_t he
(F;)C/)ndlgtl onsS na‘?‘?‘@feﬁs?sﬁg C%’Q/E%RFE@ %\?ﬁpﬁﬁs\{&e gg@éﬁeg‘%@m%g t'ﬂ?ta?ﬁ%‘m?%‘ichl ngs
regardi ng t he ihmedbitd espstsepiodirs-tilssedtony drit pyespeic osws, iimudngeelsstay

t ai t Th
contal nér Sys @ﬂ&f@g&oeyurﬁgéhbérg%a%\?&rﬁeﬁr@%}fo&&%&b@%ﬁéﬁﬁy@ﬂ% n¥&kik cenThe

i ncubation perio roductron ot a‘ particular

cyt oki ne and slinetis ssfaciad from ihérﬂfq'uﬁl oppsigting of M@Né)é‘m@'ﬁl "é%"ﬁbfmf’hba‘ﬁfé?% of

ordinary skil |Tr§é}n(§ﬂ?9%yté§hthé Frohft&teCophetidi rﬁ'%reb nbﬁre@&@’@@ rhohof\@is ffodl eased
by the nonocyte t he cell WFlan be l%tﬁ;t adding a

b
dut o gent ot t e SR Se SR B SRR PORT el SO PR admiieh il abiBRY Wi oh
wi Il not di srugtardbadediicagpotiudis;gandsy, horsanétc badiewsinary product[sDGﬁﬂdevémce t he

noubat i on St el SoMBRERT ol IS ARSAYSHSh B S AARIY 85, Aol cas!

one surface treate toa c ne or ogenous
medi at or of t hie cefdin awefmte@rewméw@ﬁsf@e r@or@cyte@mﬂtn@raaﬂentucémarsﬁ@ayed for
the presence obggytoki ne or endogenous nedi ator on the surface coated with

the anti-cytokine or_anti-endogenous nedi ataor tgtl bo@)%/ Pr ef er abl
rigorous, sterile defited £1 SRfeBPQIMN At thp Huantop. the mog YFﬁ%OWtEH””f%r@a%ﬁ%cedur e
before the ant ishdmdy bkeatad titkac e/ sietn asigdysad idheroneaunsbeayinpRsime .

Iy,
container syst P TETe PR AR REo oS sPaRkh BhodhTopdpbifiyh e oosey

non-enzymati ¢ $uri@omoassay techni ques, apply to the one assay contai ner

systemas wel | . (0053} #08Adthdr2rBeRRER, thetrh&oeﬂ@ca&&amg %@ﬁwﬁ@m@yst em
and the two assay cont al ner syst em are i nterchangeabl e.

Cont ai ners presenf pugy cefiiignaly saRy! tay assansyeiem inclidps adeast 6“erﬁ}’8cﬁ¥9r on
conprise at | eastprieing psipiop@end, Bolgstijiacd, polithrehd)@r BRNIGS BintlacaaiM Ng

Syaten(s) .”&Fé%ﬁag“gﬁ*”%s?ﬁmgté mcrotiter el | and o Ass

{00541 When the monocyis-coniaining reagent is PBMCs or cell iine cells, the
reagent is present in the assay system at a high cell density, fo facilitate greater cell
to celt contact, as explained above in detail. In certain emhodiments, the monocyte-
containing reagent is present in the assay system at a cell density per well of atleast
shout 125,000 celis, at least gbout 250,000, 500,000, 600,000, 704,000, 800,000,
900,000, 1,000,000, 1,100,000, 1,200,000, 1,300,000, 1,400,000, 1 ,500,000,
1,600,000, 1,700,000, 1,800,000, 1,900,000 or 2,600,000 calis per weli, One of
ordinary skill in the art would recognize that the maximum ceit density is exceeded
when insufficient cell nutrients exist in the volume of reagent within the well o
properly maintain the cells within the well.

[0055] When the monocyte-containing reagent is whole blood, the reagent is
present in the assay system at a lower cell density than PBMCs or cell line cells. In
certain embodiments where the monocyie-containing reagent is biood, the reagent is
present in the assay system at a cell density of at least about 100,000 peripheral
blood mononuciear cells per well, at least about 206,000, 210,000, 220,000, 230,000,
240,000, 250,000, 260,000, 270,000, 280,000, 280,000, 300,000, 310,000, 320,000,
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the surface is at least a portion of the interior of the mcroliter well.
In particular enbodi nents, the surface of the mcrotiter well conprises a
pol ypropyl ene coating or the entire mcrotiter well is conmposed of

pol ypropyl ene. In certain enbodi nents where the assay system conprises at

| east one surface treated with an antibody to a cytokine or to an
endogenous nedi ator of the inflammtory response, the surface on which the
antibody is applied is at least a portion of the interior of the
mcrotiter well. Preferably, the microtiter well is shaped such that the

moroti ter werv0000, 3463000 BAERR AR oDl FERE s Tofodasfgr O™

wel | (s) conprlp@eﬁrelarwmm:&mbém@bo@d taip paticnl&ghanny, adit eeliém:gthdmmmm@ﬁey from
the open top, Cﬁ? Bs%dﬁ r?wa\a’\r/alellgén%ﬁfeéé anéar;'etptlo%?g creﬁ)me cal?g&%xhé)en above

t he | owest poi
enbodi ment s, tmmionﬂeﬁrc'meum wei pelutef )vircangitiage ¢l afﬁfummppmts‘aﬁﬂcmrppm regi on

ext endi ng domm&ﬁéexhélf REbSRE r&aﬁabemgrar Wb dMinZolueBn eRgnanshra vihtpm end,
and a bottomregion having a top end and a | owest point, the bottom region

ext endi ng frorwqq%vt%%telﬁinaﬁ%ﬁ%fﬁ @W@f'%ﬁéﬁ"ﬁpl%*é@?%ﬁ‘ea‘ﬁﬁﬁq“éb@ﬁlf?fg} $n di aneter
more rapidly tiyageh et idpiper region fromthe top end of the bottom region
toward the | owest ment s t he bottom

el of saidmor oFHBB 8 Pratsrpoly. vt S i sBa'ab R SRRAG R B a0 | 00
par abol i c. | n tebloa in frpaln,tor teb than @dboudis nfﬁhtasd mbtmprbiatabbma&ahan 4 kours

downwardly extgn %&9 whgh thB@ bRofl 38& éﬁasoégu%@tdah% 1ﬁ’<‘ﬁJdLad afr%za% gped

inward. 5. Diagnostic Any “one of nbodi ment s
descri bed abox%e‘@ahb‘%é* CF‘?FE‘W it @f*?%éaﬁtsm%ﬁiﬁﬁﬁ% f%ef‘arf‘@? Dafirgr ni ng

pyrogen test slmgdstmkﬁdn df®. m@?épﬁmd@bfﬁiﬁﬁl hp¥date! o IRhmpoRwensiatmei n )
pyrogens, includin sitive eria (e. us aur eus
or their conmpdft 9%&”8}'9’% E’@b 8’95 Ffi‘rbé)‘? ‘éﬁ%gﬁ'ﬂﬁgﬁ %l\é%fmgg?ﬁrg?p@PB?(l ns,
streptol ysin) ,of & nmiobytas ogrydaeoxinrhgigsiogends. | Whale bloil earyaled baitiiedial
broduct s, NCL el doblAAtke RLAULE biho Al ShNELnBRFEMELAL S SHE 85

di ai ysat es, vacci ne ntravenous sol ut1 on such a kit

i ncl udes a mi c¥wsiplogeal ﬁﬁiﬁtee Viieniapbipasi i greferpbiy dlted tp %feaﬁﬁi@ébfﬁoﬂ’%r wel |'s
shaped such thﬁéfet%ﬁiﬁté’é@od?@%'t@%b&@%%' Qﬁlﬂmbr‘é ;ﬁ@f@mbwbbumvmrm@mar ated as

e aur ace. coPIP I BRgLreR Rk crthe: et S FEbn 2o i B Rl ot o

contain cr yoprtﬂmﬁr the dL-Groespoydeccunentf dienmajgrity eadeiots meyer brsughy withiyepr eser ved

whol e Dbl ood, 8&? r?de tﬁgtl ﬁgﬁ rbb BQ&f t@lqlugﬁtﬁﬁ% vﬂ%’? Pé{}ég loﬁ [?3{1:0% ac(l%tﬁtaﬁfnaﬁont h

cryopr eserved rm |c ce I'T ne cel re i ont
surfaces of ttf@n‘ﬁéilffla@ﬂ8|($ﬁﬁtfé@lﬂal3r¢' UdntrstinhNat&69¢88 el | s of the
mcrotiter plate conprise polypropyl ene. Wen the cryopreserved

nonocyt e- cont ai,ni ng reagent conprises cryopreserved peripheral bl ood
nmononucl ear cells %ﬁ%@é&d nmonocytic cell line cells, the reagent
is present in the \bFsire¢eraintinghditeinks dérsproyent Kivbstioooht aj;mgarrg:ity test .
o OB oo RS TP S5O0 80 4R Bimal <o contal

mcubat:on with the monocyte—contalnmg reagent and the capture of cytokine(s)

produced by the monocyte-containing reagent occur in two different assay container

systems. The incubation step follows the culturing step described above; incubation

of the test sample with the monocyte-containing reagent (such as PBMCs) is

performed in the same assay systemn as the culiuring step. The optimal incubation

time for use in the pyrogen test of the present invention will vary depending on the

assay conditions, namely the cviokine which Is assayed. For example, when whole

blood is incubated with endotoxin and the readout is 1L-6, minimal additional cyiokine

is produced by the monocyte-containing reagent after incubation for 6 hours; afier 4

- hours of incubation, a sufficient amount of IL-6 has been secreted by the reagent to

allow guantification of the pyrogen coniaminant. When whole biood is incubated with
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[00671 In particular enbodi nents, the wells include a barrier which is

i npervious to nonocytes. The barrier conprises at |east one surface
conprised of a pyrogen-free material, and is typically a nenbrane, a grid,
a sieve, or a sifter. The barrier is preferably sterile. Suitable barrier
materials for use with mcrotiter plates are known in the art. The
barrier, which is perneable to fluids, allows cryopreserved cells to be
washed wit hout being renmoved fromthe wells; dinmethyl sulfoxide (DVSO),
whi ch bat hes cryopreserved cells and acts as a preservative, can be
renoved so that it does not interfere with the testing. Test s | es are
added above t hH®PRIEPIOEP PYIRERRERCATY BROUHE HFGh P S”@Bn‘ttéglouefeqflns"s E%P%‘?ﬁ”t he
barr Ik er, andI PlcRsdd wthyr@tgemnkb altow cﬁd&ﬁﬁf&aﬁtﬁddfﬂwetggrd@éﬁﬁblbkﬁanmxaht(ﬂgﬁmes
Q/tomes rel egse fuse into aboyv e.barrier.
Typtcal by, |t heABg (ErLiE s idTubaltd sel hr be i BERER MERE TR N xeq,
by aspirati ng adseysibituyrédrion, Subsebaienting of grmubd opbott Sf honed, ImOm xed medi um
from above thgmgetatbwbote@ta%aa{&%fhgtmtt}e Mseaett@@egotb&ywtaa&eu@ an

endogenous nedi at or he 1 nflammatory response . Interpretation of
Cvt oki ne Pr odultdurois Pareeda If agpligpiafteline s 9@5"(@ Htgdncubation pe”{’@é‘@@]d e or der
to properly i nggimpie@tiortifepodtdilkh BRh ek Ofithal Subiedsthataidn isﬂmﬂhhe

pyrogen test |nv nt.i on ndqt tan d curv
generat ed by |$?‘86‘E§"ﬁ%r?gateﬁ’§”%r? QgraLy cséﬂt“ﬁ‘ﬁ. ﬁ‘g%x'e (@'Z \(/jtﬁ’% andard
endot oxi n. Theng welpgasse bpthet hor®cytss, tiite cplianan lﬁwly$elde)ycfzgetemdhawmpr®dbuct ion

response ”easuécﬁ}%'gfé)?etéargeﬁt?tth%%ﬂ@loﬁhbr}ghﬁét B pOoctif8 cHRSARARS WHRBGLyed for
a known pyrogen curve rated fromany statistically
si gni fi cant nuf@léisrupt bigding chisipRdssto gak &Fed with significantly varied

concentrations of sbhgrfarfie @RARBAIidh S13p Bichhi 1éteagh§baﬂdﬂ§dfthe§§sa§nt dat a
anal ysi s sof t war

S en rat| n suc and rd curv
general |y knovﬂsfeﬁ‘&/%‘er%ﬁatssay g ?/ETOP '”%&?%9%8?41&? of 10,
4, 1, 0.25, 0. ﬁﬁtsa@xp%areamhs@rrauormseooﬁd %ﬁdpsmmnwa;mcsmprteablaaeéamne
generating a sf n Lani f nber of
concentrati ons ?%ﬁgﬁgéjams{ﬁ?ﬁ PMEO%%%EZ% unI% %@Eéa/qutg g%[&éé%i}&tofg}é st andar d
curve is generﬁﬁ@dma‘toh’e"@ﬁfm@ﬁ’%'@l@rﬁndﬁ i ddesremdespryesysieat s apsayefliaht i f i ed

in endot oxi N Uk lr@BHGH Gk ohawogfnoug HeBlaRP b iRGuFb&Rdhe winlkd ne
response using the standard curve he response of whol e blsd%rge- based

monocyt e- cont af™mt ‘ﬁ’éo a’ééﬁ? E“q?gﬁn‘t}’ér’?ﬁdésitﬂrﬁnf“? Mnt T8RS HeGENS, donor,
it is inportantoridiicgene nadistaiaed stalihants io tevodediredtine etantibodyssatys
performed wt h rd 0 rSage wever,
because the pre erreaé E{Ufgt&qu%?é)&yt %dﬁ?r%e%ﬁgﬂb@hen&q%%&jevﬁ@l oéngpfi’trél_?l zes
very smal | anoémfibedoi Uh%mtﬂblembdﬂl(f@bb@tth%e%t Viegntipn, the gipiggs washefit of

donated bl ood gan, beoHsarkit 6k;r§seétﬁ5@d J&Hf&@ét@@w}tﬁén §nzyﬂ%@s ﬁ&@d@fh@ curve
gener at ed usi ng t he USP endot oxi n al s in the normalizati onaﬁ t %data in

terms of rel at FHGARFRMNSSEKISTeG PRy ™ d&?cﬁﬂgf PREYIR Yot REElEEIEHR  whi ch
are identical the pldit béioveeyiaraigicohajetnenististhasotefits ntitie iyt W4B) syadmhcrhes t he
i ndustry stand ex S n t .
Ref erence Lot ﬁ}regﬁ‘d’dar te S éf%%é%fg%}! (tlage(drnn({aftgl %[,Q?Qr%&, ttg% &%ﬁ%ﬁéte\%r oducti on
dat a gener at edpioAugsrecayr dfens shestinebatidneings: é@émctlphtséﬁtﬁlltﬁtectrﬂyd e

i nterpreted byo&%ﬁnﬁnbl%f% éb'ﬂtlﬂﬁ zsrrﬁéé%gfb%%% a%'EL?—‘SA ﬁgtet?é!adeesfthtd H@sls a
product to those elicited ref erence a_cont am nat ed

el e ence I ot MHISHIPSEIIGH SHTTRL &1 ek BB FREL2RT r ASTEREDS t
reference | ot Ze@tygenmdhh @@biﬁy@ﬁhﬁfqu% Bai tendddf F@Cihstt)édm@ thebesopnastidogy s are
pyrogen teste t he cytokine response |c1 e ots are
measured. Then® P[F%grtmlfngf% S %arlgjwcggg' Yﬁ%ﬁ%b&%d a”#d %H% Ceesn‘?o 's?j@’ P8licited
fromthese | ot @dmaetivemwmeed\ﬂmwammfammet crfef/teheme@twrecd p.th@pelesaal |y, a
test ot wll ;ugg; f esppLse
than the cont am nat ed refer %ﬁ&gme%ﬁogﬂt6f§”?%§%@%§%ﬁ§?[§‘ﬁldnﬁéﬁt]thhat %fﬁ t he
uncont ani nat ed SpEF@eEREEHcENd neERYMEdle bpsd ageRy HEeMESredVabi® or several
times. For eXafmh;aercacﬁmcdtamgaet&smﬁodrﬁéd%m% ihetrasehhemkntich B adust was
deenmed uncont am nat ed( it elicited the release of no nore than two tines
as much 1L-6 aS 4Ry SHIOFEA nated reference lot in four out of four
donors or seven out of eight donors; the test was conducted in
qgquadruplicate using the blood of four different donors. A preferred
reference lot nethod is described in Gaines-Das et al., 2004, in which the
test sanple is required to stinulate fthe rel ease of less IL-6 than the
reference. In that article, the test preparation is required to pass the
test with the PBMNC from four different donors. If the test preparation
passes the t est W th the PBM\IC fromthree of t he four donors the test is



[ 0070] Advant ageously, the nonocyte activation tests of the present
invention are better able to detect the presence of a wde variety of
pyrogens, including non-endotoxin pyrogens, in nedical products such as
bl ood products, intravenous sol utions, and vacci nes. DEFI N TI ONS

[0071] As used herein, the term "pure" endotoxin or non-endotoxin pyrogen
or pyrogen inits "pure form" refers to endotoxin that has been stri pped
of its associated protein. Pure endotoxin is also known as

| i popol ysaccharide (LPS). [0072] The term "nonocyte-contai ni ng
reagent” neans any sol ution of nonocytic |eukocyte cells of the immune
system Preferabl f re derived fromthe organismto whomthe

pL oduct whi ChI i's bgcbasm Inesskia egmoﬁmﬁim sfah mbé‘dn]?ih%hti()i},.tﬁg pyrbgﬁ‘mﬂyl;eetr )

phar naceuti cal. praoducts, cat 0 orse, etc. for. veterinar roduct s

An exanpl e of SCHOROAYFER 0t Asr R AR RaERT: Tl Wb IE Smet B o8,

[0073] The t erinsubatisayithsiys mendcylrearméaiaing reegent antibe capidresefciiaiee@hi ch may
be used in a MMAREYY By AE HoBENO BodtBifilg rdMERURLNG fe GARERLEST cohBinehi ch
cells are cultured and 1 ncubated wth a test sanple as well” as a contai ner
and surface wi AeHoUNd 283RYiISYTET RRIPERCTARE PG SHHAGSPORR P RANANSRISRARPS
Prefe [ a?l Y, W| altﬂa eslt %tﬁ&rdﬂe Tsﬁﬁél,%rtfefégdﬁ;jvﬂ&b@fhdgiﬁqﬂyft@aaﬁa?me sitkghe r?ﬁ@ér@hfler s are
mcrotiter we a Wi anti bo 0 .to a sur e | we in
Which a & ar go EATS e Rdas R RRenan s Do el ep At he e iaPoe
carried out i ndgseaitebilabdvesamd imberfhmegin e szt essay By ys Seaduiaingdtdpy an

ELI SA pl ate reading. Lne r'mém _ af e

envi si oned, esﬁ%%%ggﬁ'ﬁ%pﬁ%slgt_ eé&\é%%fetﬂ%g‘gtae% sur acegilsééthzt%gﬁ%ﬁsari |y
part_ of the wan¢ubgfortie febwgedn Her Pyrams tp ot ihh eeseny Nvapipeywil ¥&y t ube whi ch
contains a_ pol apbiifgis HBatcorlisie] Gimapdkathokiie Wiy &nidstpsdy coul d be
used in the present 1nvention. . éOOééL.T % tﬁrn1"qgg%%ytlc gqll li ne
i ncl udes any cEFTEr3h e PRGINGSEORHNE JehBGTaEy Senfiarusrecritt Srpect o ept or s
(TLRs) or whi ciwvohasayesatainkr syssfne ebghdionht bnd:bdy amthimgr sfdi&s aamallofTha eport er
genes for infl, . . i i | I ave to
be nonocytic p'rﬁgﬂ\gjlg{éog{dy ‘Jlngg%tgcgﬁdgir)g%@%%%ﬁhtﬁ? g;rllég? %@ﬁ 8](58 \*/3\,1é '@g‘ﬂ%ﬁcgﬁjg@%rynent S
of the "pyrogesichep@praies is wiles betabbieneisoyaress: of prinaey Ydhip drveait STtheicl ude

TLRs and CD14. o/efkfheQX B8R ByeddMRAFEEREY SNinE ntdnesves, HEKs &8lY _sll{@hrb?ady
have nost of the TLRs and can be s ablg tagﬁgsé{ﬁci ed with the TLRs that

they do not halR$?e thAMRS. SRy 2PCRE 2 CelgigeH ofing FicRAtien PREAM In @
sufficiently: | tdueeraratimnaiayi @ilitrat Sivmet bioding of ivheisnebiiddgicaf the i nventi on.
[0080} Once the incubation step is completed, the assay system, which
comprises al ieast one surface treated with an antibody to a gytokine or an
endogenous mediator of the inflammatory response, e.g., endothelin, is assayed for
the presence of cytokine ar endogenous mediator on the surface coated with the
anti-cytokine or anti-endogenous mediator antibody. Preferably, rigorous, sterile
conditions are maintained at all points in the procedure before the antibody coated
surface is assayed for bound cytokine. Generally, the discussion regarding the
assaying step of the two assay container sysiem, i.e., the discussion of the ELISA
plate and non-enzymatic immunoassay techniques, apply to the one assay container
system as well.
[0061] In general, the one assay container systemn and the two assay

container system are interchangeabile.

4. Assav Containers
[0062] The assay systems of the present invention comprise at igast one

surface in contact with the monocyte-containing reagent. in certain embodiments of

the present inveniion the assay system(s) includes at ieast one microfiter well, and
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EXAMPLES Exanpl e [0075] Preparation of PBMC. PBMCs were isol ated
from human hepari ni zed peri pheral bl ood that was not nore than 4 hours old
by density-gradient centrifugation using Ficoll Paque Plus (Pharnacia
#17-1440-02). The cells were washed twi ce with Dul becco's phosphate
buffered saline w thout cal cium and magnesi um (G bco #14190), re-suspended
in Mninmm Essential Media (IVIEM (G bco #11090), HEPES buffer (G bco
#15630), and 5 pL of the donor's own heat-inactivated plasma (i.e., 2% of
final concentration). The PBMCs were diluted to the required cell

densities (8 mllion, 4 mllion, 2 nd_.1

[007|6] | Cel I( adhe ﬂ}r’ﬁaﬁ%’s aégapt QI:FEH”ECW Oég}e\/\%ﬁeéomf& "B O%t"‘"f“"ﬁ%ﬁ%pl i cat e on
the follow ng mmnmntsememuaamw@onmmgramsft @amnﬂsasg@poim%@nemgms@ of
cell suspensi Q. S9N ]Ebd %gﬁymobsgéf%nm Qo JMdobinfdes Oor 0. 13

mllion cells wa adde t;fbg eac pL of test sanpl e or
st andar d endotwhernthe @sGUGCASR2Y UEE!PI*$ﬁ§)at 'eﬁﬁt@f‘?%ﬂ%’é ’fﬁaF?fjlW PAEUANET Y i xed

aﬂd ' nl(:Ubat ed @’Eok%ez, %%ngrbﬁée{@é;%s ﬁh@@tatoﬁommﬂﬂarﬁm%dr)adeﬁponﬁﬂehejwr&he Ollﬂ of

the culture was to ours u ture
e er o ob st afbear Bipepiadis 3 T5ama poi BFe BBt s Hedeis it
[0077] ELI SA frefetdatybihe Merosich wel :atsmpes|snmmratrthe1mom§m@xcom}almqmeg@855)

‘were coated with 1 of 3R ! | gG (R&D Syst ens
#MAB206 di ssol g™ ﬁteﬁlagg%lg ?50 Jfl%%ﬁgm%{?‘%%t%’?@:}eu ncubat i on over ni ght

|
at 2-8C. The pl at e406R8} & eraieiveinbiodimsats, mrcw'@hwg@%mpwwnwvw (20 nM

HEPES, 150 WM;) Hozeﬂi“)a :H@@ov&ﬁ@%l fr@m@heﬂﬁbeﬁ%pﬁ'ah@éb@tﬁbnﬁ el pibatires wer e
bl ocked by addi ng 200 pL of bI ocki n %I utjon EO f [L Bovine Serum
g S

Al buni n, FractngRmgter fpdtaiasaiop aeRye lI‘%&’f”é ' washed t hree

times with 300 pL q@e&hmmm‘mﬁ ére, miantliel O (gllcoobrismmyl apen top,
(previously diluted dards

{
(7.8-1000 pg/ ni" WHPe T ﬁf‘?ﬁ‘ﬁ'ﬁ? : W”"YE‘%Y A t&} hé{%@ a)tgg% 1k
added to each buiom entiD@dr batforsapiph sadig @:éwtenw@gd adryest patetlie RoRils ed

wel I. The platg, Wﬁ%xll'éﬂcy g%ﬁ&n%rﬁgbﬁ%%n%rof (h':e%gé’rr}eﬁ&og@ tapdtthgiimeidateed Wit h

shaki ng (approxinate hour The
pl ate was thenma‘éep“??“é‘b/éﬁnéh%w%F?@Eﬂmfff%th?lt‘f?e@d\}ﬁf ﬁﬁ%&@“ﬁg‘%’f&mgﬁﬂ‘%uf fer.
Then, 100 pL ofbwBstdoip@/ ML bi otinyl at ed goat anti-human IL-6 antibody (R&D

S.ySt ens, #BAFZOG) ﬁﬁ@%’}?gdggﬁta&;ﬁe@ a%%n heaboqtog‘ﬂn?a”%lf ?& 85’}’5%&5’( Eir'S &9}/6]’ ed

wth seal er and in apprOX| nat e for hour
5 m nutes. planar, preferably curved, sometlmes parabolic. In certain parhcuiar embodxments

the bottorn wall is downwardly extending, or the sides of the microtiter well are sloped

fmward.,

5. Diagnostic Kif
J0066] Any one of the embodiments described above can be incorporated

into a diagnostic kit for performing pyrogen tests. The kit is used to detect a variety
of non-endotoxin pyrogens, including Gram-positive bacteria (e.g., Staphylococcus
aureus) or their components (e.g., muropeptide, fipoteichoic acid, enterotoxins,
streptolysin), as well as endotoxin pyrogens in a variety of medical products,
including blood products or other parenterals, such as dialysates, vaccines, and
intravenous solutions. Generally, such a kit includes a microtiter plate comprising a
plurality of microtiter wells shaped such that cutture medium contained in each well is
concentrated as compared to a flat-bottomed microtiter wel,, the welis comprising at
least one surface comprising polypropyiene. The wells of the microtiter plate contain
cryopreserved monocyte-containing reagent comprising cryopreserved whole blood,
aryopreservad peripheral blood mononuclear cells or cryopreserved monocytic cell
line celis, which are in contact with the surfaces of the wells. in certain
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[0079] The plate was then aspirated and washed five tinmes with 300 pL of
wash buffer. Then, 100 pL of 0.02 pg/ni al kaline phosphat ase (Rockl and
#S000- 05) was added to each well and the plate was again covered with
seal er and i ncubated with shaking (approximately 300 rpm) for 1 hour 5

m nut e& [ 0080] The plate was aspirated and washed five tines with
300 pL of wash buffer. Then, 200 pL of 1 ng/nlL pNPP in diethanol am ne
buffer with 0.5 nM Mj012 was added to each well. The plate was again
covered with sealer and incubated with shaking (approximately 300 rpm at
roomtenperature until the | argest concentration of the IL-6 standard
curve (1000 p§MPeyimests. Be viays pidhe mireridar tjatheanirsisn Pallsearyignes Viisa 132 0 at 405

nm at which pRbPlesbiEd ﬁféﬁséyt@@mwngsaea@m@orhynsagdﬂy@&e@vme%h&&ﬂ NaOH to
each wel | . Thgbpgtlcal enS|t of each ned within 30

m nutes of th PO e Cﬁ*E' %PB’BH&%PFKF& fﬁ@”%‘y’i‘ﬁ ‘i?ﬁ ﬁj‘ﬂﬁ %93'% tP%?&%?"téSet to 405
nm [ 003ddseh ig theardis shongh thitdeethe Ci{its(n:bniﬁe;lnb coenpsséryedrhdiaBiodd - 6

responses to Qﬂ%t%ﬁc{?; c%%ﬁw g %quaﬁ%gﬂl 2 n@&%@%ﬁ?é ROpIgll e control.

The Extraneal (1) posi 5 cont non-endot oxi n
pyr ogen and caﬁggﬁ%hﬁa@HWerse drug reaction in human recipients of this

ImOfWwdwgmem&mw%wmwwwwwm%m%@m%@WmSm
al . 2005). Values are nmeans standard error t he neans of four gllcate

wel I's. Cell dERRFYPESIOSRONPCESS { HeParsr P?‘BH“%@BWE%%P“%‘I‘WE‘C?é%’BWfﬁ?éé'
simlarly to Tpijme)géwﬁbé hiateeﬂaqllehcpmlmuﬁumdﬁhd:ranﬁh@g@pslstavye)r@mtef oThesarrpI e
was best dete

mllion cell s%%glrg“ %}gmé%r& } %n?‘"tabd%ﬁ%gga %ﬂt\élxeE Gr LJ%en 4 g{%r pla%s [ 0082]
The met hods dé@sckriowedn Herasi. . haéatriee wd:whnsemm@afde@fbﬁdst flowactyopreperved
replicated. Nogg t@fbete@%ﬁé‘d Woﬂ%&n&b%ﬁédﬁr&ﬁ&% v%@'cfn'néﬁgyi @&mﬂw%t et rol s

for Extraneat(r) ysi s solution, he | obi n and/or dextran from
negative prodd#&en &?H’teﬁ&ﬂ@pfesewed CG{”@GB@E“?H%%%%S&%”\@E cqndTef RERvesk sodpat. 2005

werﬁ ][lepl [ gat edioas n@taﬁ@ﬁe:bagth}tmé@ng U§$tl‘§an1_?;%b)é$éaﬂdéﬂébdwctﬁé)fbdrh&r pl ates
W t at-potto an a0out,. e nonocyt e- niL.n r eagent
ws used 1 n | BAEE PaRe POl SRR e B s e paien G0y S el kel o FY
PBMCs (100, 00@ekssblpsodues cytekings, OVIONOMAGH:4s280y 008 difieks miopbe magiul) ,  or
THP-1 (250, Oogb&@ 8 bQ%rV‘?J Eo)al!;) fher'o g r?ssab%véancﬁ 5’@&?9% b\éﬂeYareNOt e that in

Fi gure 5, readout was ubs titute neopterin because IL-6 is an

endogenous pyﬁﬁﬁéwhcﬁn%@%ﬁWé§@ﬁﬁﬁgH@6@@@?Wﬁfi@ﬁ%mﬁnﬁb?%wﬁ§@U§WeP€@ﬁ§ut in
t he net hods ofmddign irBimeBbiOhe bbﬂﬁeﬁbgé@a@e@for]ﬂﬂ:’pré%ﬁ@e g@Jyiokink Br kow cel |

density (250,000 cells wel|). were used as the rnonocyte-containing
reagent and Tﬁ Qﬁgoy%@g&@é}ag{}%g m‘ﬁgmmatory response.

6. Interpretation of Cviokine Production Data
A. Standard Curve Method
[00B8] In order to properly interpret the cytokine production data generated in

the pyrogen test of the present invention, an endoioxin standard curve is generated
by incubating the monogyte-containing reagent with USP standard endotoxin. The
purpose of this is to guantify the cyiokine production response measured for 2 test
sample in terms of the response observed for a known pyrogen. A standard curve
may be generated from any statistically significant number of data points generated
with significantly varied concentrations of standard endotoxin by utilizing standard
bestfit data analysis software. Methods of generating such standard curves are
generally known in the art. Applicants have found that data points of 10, 4, 1, 0.25,
0.06, 0.03, and B8 EU/mi of endoioxin are suitabie for generating a standard curve,
but any statisticaliy significant number of concentrations through a similar range
would be suitable. Once a standard curve is generated, the equivaient non-

encdotoxin concentration (quantified in endoloxin unit-equivalents) may be
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[ 0084] The assay -of Nakagawa at al. was replicated as described therein
using 1, 000, 000 MONOVAC- CAB clone cells per m as the nonocyte-containing
reagent. |L-6 readout, and polystyrene mcrotiter plates with
fiat-bottoned wells. See Figure 7. [ 0085] The assay of Yanmanpto et
al. was replicated as described therein using 1,000,000 280 cells per m
as the nonocyte-containing reagent, |L-6 readout, and pol ystyrene
mcrotiter plates with flat-bottoned wells. See Figure 8. However, the 280
cells were prinmed with calcitriol (100 ng/nl) rather than interferon ganmm
because the latter fa| | ed to give a dose-response curve to endotoxin
standard. ExanfPEostec figg} heic k"?‘éée@p%‘fset“ﬁ@gltrﬁ?ﬁé‘i’ﬁq curve. As the frspgse

Cul tures (200 qjkn%ol@fbioﬁﬂ%ab&dmﬂnoﬁml-centdlr@@deég%tspian?amrﬁﬂcaﬁt@ R0

PBMC wel | = a 300 do |icate on
Oovel | 1 ound BEPr BRI Ry BPERTT BidkrhRkea SRRl s by MR Aty

| ncor por at ed, EISSADmed'F'h@ %{@ﬂﬁlmﬂanmcﬁemwﬂemom'?@g rmanHEﬁE@veﬁmsepﬂu;e bl ood
froma single t@ﬁ%@err@é%t_@ﬁ) piate%%&l%npof%@iﬁ%lgn Qﬁltzgg(@ér?@%glk an@iR &

diluted 1:1 with MEM tranee solution was at a
final diluti orF”B’fanlblqOH (aquF, QH‘e(Wﬁ}QI q’?'ng'?h‘@'f Efcﬁ?t"éﬁ??@o@fj cpmBe yeadfer wer e

m xed by swi rldengraDfintitey u(e\rusthmémmwww@mm%m&s:mnmts%a&aﬂn kidgubat ed

wi t hout vi brat.gn alow stos in an
At rospher e of SO AR Rodige iy o e Rl . e e | on
100 pl ali quothy tbé UBPEBA, sbiphk mreaitienibalfip &m:réaohtnqneldmltwas defireld ép VWHID), assay
of 1L-6 by ELI9&-k is the ind ﬁpofgﬁ A ran

sanpl es was sim al? teomt Q?Qtéhg%?%gg&g 0 e&fgj%to 0 Eé %ﬂ@geg&
isolation and culture were simlar, except that the cell density was

400, 000 cel I s per g\ekéfemet;_lagmml e dilution used in the ELISAwas 1 in

10. The IL-6 ELISA feret Int It use | ates. coated with

Cl onel 6 nonocl onal @%ﬁl g‘k ?Q thséiﬁtf)g‘f‘%p@fj”‘ft'ﬂn @?f%eﬁ?ﬂe@tagﬂ'ég‘ﬁ HEEYR| onal
anti body conj UgﬂtoédlethESbDﬂ’IS‘ﬁéﬂtl@dh‘IShb@m’imﬂedﬂg@ casiphiig getkeetedpgnseat | body
The EL1SA is ' MC/ 1 L-
test (Novarti g? ‘é‘ﬂgd etiggﬁtw E?rﬁaftﬁ%dtﬁé%gfe%&e%%&trg%&gg Otsa&% [}i%ggfg

[ 0088] Figure @niamfrtaé%tdfateé@t?@@f@aﬁ ae W@n%@mt@%remwnqeﬁ@ @(ﬁtr Hadet (r)

negative contreler&RiRkCorNHedilts phubianeRbAtab ReS idrd 008 LFPhyrsRAP! €, and

for dextran ne ative control sanple and xtran positive c sanpl e.
L o b e onER i B B e B brses Shfted B Moo o & B nesa S o i (ot

di scrim nate betweepyridepdestpbsid iy esspnoken efidiot remabadsrioh are digatedsd Was
carried out, tﬂos%%q{eq?}e'r%ﬁg ?d{s a@glgregl ngte%pi{){\plﬁbg g&%rggoounc ?it%& ape% i, r?b ove,

with blood froma sin andard error o of: the
means of four E@‘Fﬁ § }éaqeé rapeplss than the ao*xtar-smmed raerence lot and a response similar

to that of the uncontaminated reference lot. Each test lot may be tested once or
several times. For example, according to one reference iof method, a product was
deermned unconiaminated If it elicite! the release of no more than two timas as much
iL-6 as the uncontaminated reference lot in four out of four donors or seven out of
eight donors; the test was conducted in quadruplicale using the blood of four different
donors. A preferred reference lot method is described in Gaines-Das et al., 2004, in
which the fest sampie is reguired to stimulate the release of less 11.-6 than the
reference. In that article, the test preparation is required to pass the test with the
PBMNC from four different donors.  [f the test preparaiion passes the test with the
PBMNGC from three of the four donors, the test is continued with PBMNC from a
further four donors, none of whom provided PBMNGC for the first test, and the test
preparation is required io pass the test with the PBMNC from seven of the eight
different donors.
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[00891 Figure 10 illustrates conparative results for the Extraneal (r)
negative control sanple and the Extraneal (r) positive control sanple. It
can be seen that the pyrogen test of the invention can readily

di scrim nate between these positive and negative controls. The test was
carried out, in quadruplicate, according to the protocol described above,
with blood froma single donor. Values are nmeans . standard error of the
means of four replicate wells. Note that |ow cell density was sufficient
for discrimnation of positive fromnegative Extraneal controls when whol e
bl ood was the nonocyte-contai ning reagent and round-bottonmed pol ypropyl ene
wel | s were used. Ei&ﬂﬁ] &dvaniageppsglyydive Mensacylefactvagon tﬂvtemihelmesémrpar ative

Results for PQH\)@MME%@@& RIbR! 83kt thE ! ﬁs}fﬂo vs. IL-la
for a Single . ! r[ ]eThet Igr!se%éérgscé o g”sdgv\vgb%?o red accordi ng

to the method B?U%Saﬂ?ﬁreé'd&fox'éw@@?”% Hameie) Pfoéi@?ﬁ%i“@e% dprqﬁwtsu on cells
per well were ins®dnoseoRtiGaphEsadsReEe subjected to | L-11& readout, and
sonme sanples were placed in polystyrene mcrotiter plates with
flat-bottoned wells. Figure 11A shows that 1L-6 responses to positive
control s were [ERNMYNGi stingui shed from negative controls for tests

conducted in polypigyl ROGsH AR, RbtertiSh e BBk bl AHLRRBI N BlobROSE 1N

pol ystyrene plates. Values are means standar of four

replicate wel |¥PYRIFUPHS IPLSS NBwIeierRde epdatadn athas perrs sigpreg obissi ti ve
control s wer e ssbemtdyproiest MG epdskit Lok RegA és\/i%oﬁﬁyga&élhﬁdé gpghests

conducted in polyprt pl at es distin U|shed for those in
pol ystyrene pl at es! &%ﬂ/\@\? fermy WQHWA% @eﬂ}é”gd?agleﬁé ”“reé]é’ﬁg%%p fignef gure 118
was nuch | ess merenyicheationte Belgur thelhAunsg Bl)(ht&rraﬁqre’fgfabIhﬁheéel.eeﬁs’L&eIdSrl‘&dpOOr

readout as cormﬁ\{@go; “‘l*“l“ég‘”“\éﬁ"f**ﬁﬁ*’o@yro R tt@%@?ﬁ%ﬁé%&'}u eretGhe means

of four replicate wel Avent I on:
Conpar at i ve Réb%l*ﬂ%“@é‘?fﬂhérfyﬁe@ﬁ%ﬁf BEYElUFS, @ﬁbéomélorsacﬂtgsf@w@nearsol ates for

Ml ti pl e Donorgodusts). An example of a monocyte-containing reagent is whole human blood.

[073] The term "assay system” means any'container and surface which may
be used in a moneocyte activation test, including a container in which celis are-
cultured and incubated with a test sample as well as a container and surface with
bound antibody which may be used in an immunocassay. Preferat;)ly, with regard to
performing an immunoassay, such containers are microtiter well plates with antibody
bound to a surface in the well, in which a large number of colorimetric enzyme-linked
immunoassays may be carried out in paraliet and which may be automaticaily
evaluated by an ELISA plate reading machine. However, other immunoassay
systems are envisioned, especially those where the coated surface is not necessarily
part of the wall of the container. For instance, a larger test tube which contains a
polystyrene bead or dipstick coated by the antibody could be used in the present
invention.

[0074] The term “monocytic cell line” includes any cell ine that has
endogenous CD14 and/or Toll-like receptors (TLRs) or which has been transfected
with CD14 and/or TLRs and/or reporter genes for inflammatory/pyrogenic mediators.
The cell line does not have to be monocytic provided it has or has been transfecied
with the components of the “pyrogen receptors™ present on monocytes: these
components mclude TLRs and CD14. For example, Human Embryonic Kidney
(HEK) celis already have most of the TLRs and can be stably fransfected with the
TLRs that they do not have — TLR2 and TLR4 — and also CD14 to make them

suificiently iike a monogyie io funciion in the methods of the invention.

22



[ 0091] The test sanples were prepared according to the nethod of Exanple
1, except that cell densities of 0.88 and 1 mllion cells per well were
used, three donors were used, sone sanples were placed in polystyrene
mcrotiter plates with flat-bottoned wells, and the IL-6 ELI SA used pl ates
coated with C onel6 nonocl onal anti body and a sheep poiyclonal antibody
conj ugated to horse-radi sh peroxi dase as the detecting anti body as
described in the Hof fmann et S. paper, 2005. Figures 12A and 12B
illustrate the IL-6 response for polypropylene mcroliter plates with
round- bottonmed wells and pol ystyrene mcrotiter plates with

f1 at - bot t omed EAAMELESy pBMC cel | density of 0.88 mllion cells per well
for donor A, respectively. For donor Axahbe Pyrogen test did not

di stingui sh betwee sitive. and n _the polystyrene

pl at esgwere used, @8%@%@@@%@5@8%&@8»@3RWB'F@ngn d

pol ypr opyl ene hphairégsd wenmers bidod fRaguagsot e Had 4188rsidid mysdanaityegratient] L- 6
response for paly ﬁ@&melu‘g{agtﬂ&%&wﬁ{. s Phahfisoih i Ai8und- Relganpdel | s and

pol ystyrene mcrotiter es w ottormed wells" for cel |
density of | rﬁqSF‘?CbW‘C@éY'QhQ%@CC%WOSPB@teEéﬁfﬁﬁ?’d $ling wihatt 62i¢en @nd Al t hough

bot h pyrogen trefinBsith $tbogi Sbed ek %Qmﬁﬁmm&%txﬁl&@ﬁd we=rgont rol s

that “of the ndgher TLRoBh RS Ry iE BSRbh et Br es SR y
about 2 ti nes idetitataf plddne fregatsiol 8nat anbesotration}. n@ep?ﬂl\yfsst yeenidutpd &ttes .

Figures 14A aﬂg%&ééé?lhdéngﬁéé gl n{yrﬁ‘% nb#uoﬁ %ﬁt%ﬂgaﬁ% ‘{:‘?Jn RPRARIQRYLERE

mcrotiter pI at S an yrene mcro iter

plates with flat- bW@nﬁﬁtﬁﬂlﬂ!&Q ofelPBigraserare %ﬁ%‘i’ @'&f “bfﬁﬁe@’l@i‘ﬁaﬁ T

celI's per vel ltolb@ingdaa8iite(oiatkeIRR6hd Eebi: #3¥ob haued bﬁm cH)éélDQ%Beﬁs%’?lt S
di sti ngui shed bet Wee rF@SI tive_and neg&hl ve controls for donor the 1L-6

response for tREANEG TN BRI W3 %Pr?a\?@éi'%e&@%a%?ﬁbeﬁoﬁe
pol ypr opyl ene valigbisvedey a5 pl. betepaaygisy sradpildainasioxihol. eoa4rmt E/mL).

ol ypr opyl ene o Q o) ceeds
ltoheylroesggnse t@g?ﬁéﬁFgl?’Q%%t& gégﬁoﬁ%é%%g?%#g) %?%H(\f B% %%ﬂ(ﬁé%vmgeas
in polystyr enewutrhﬁfelﬁ%&pdﬁseurfaﬁortdﬁ%eﬁmwuwﬁ (g 2@@18)[1&31 Aftr 0Miak ek | S

grol €1 L LRI TR 025 5 RS b ©

Laboratori es) IL-6. 100921 The net hodol ogy used |n perform ng this test
is described in theoERrdes@hebr f-s, 'é%T LM, d?;g@ftb 18Sko 11 G bI3dES) on
sheet (commerci al | ?/b a\?gll aple 1rom Ch h P{ ver Lab gra tories )

(Pl 1 PT10002)) WES? Rptechetig a0 %?@@@ﬂuﬂé’“*e‘o‘ﬁmm“éi I8P B8P stYPRTIF at i on usi ng
I L- 1R and pol ysiaBres @issdheddoh biceibopdtabeser, fil g5 By hbubdtibustdragiest tet. t he

| PT test fail t

bosi 1 ve and nOGRERES HEP IR B S At R0 kF DERL it B VB Wl naar o
and to a kit podiNaCueHeht Mh-sofeclﬂqimﬁmnhm@ném rlatbs wemedhl@kedipadding ve
bacteri a. Exarﬂ@bgLZﬁ bl&f(r@%oﬁﬂoﬂ_ﬂﬁh St Btok}ﬁe IS@WAH)%IRUEIBB&)HQV YRsipeser ved

Cells [ 0093 suspensi on” (e, | i on PBMC nmonocyti c
cells) in plashkg-a R%ﬁt??e\t@f?lagéla [WFREG %ee(ttﬁfﬂeslwhme% Omhwamaﬁ@sau net hyl
sul phoxi de) i s,uistdest 100 (2agRameibs (dﬁéw@s@,ﬁmr\o@bh iP0layi@r apyd BrRempleadigenyl t h
round- bot t Omdor%t‘sandao}]’s &EE} 4 pg/mi?g"TWiaOt: ma onai gtgngargfor lLyg #%5/%2&%‘459

added to each well. 100 pL of sample diluent was added o each unused well, The

plate was covered with sealer (Falcon #3073) and incubated with shaking

(approximately 300 rpm) for 1 hour + § minutes.

[0078] The plate was then aspirated and washed five fimes with 300 pL of

wash buffer. Then, 100 pL of 0.2 pg/mL biotinylated goat anti-human IL-6 antibody

{R&D Systems, #BAF206) was added tc each well and the plate was again covered

with sealer and incubated with shaking (approximately 300 rpm) for 1 hour £ 5

minuies.
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[0094] On the day of the test, the plate is thawed, brought to room
tenperature, the seal renoved and the 96-well insert pushed firmy into
position. The insert has walls of polypropylene and a flat bottomthat is
a barrier to the passage of cells but not |iquids. [ 0095] The DMVSO
is washed away fromthe cells by filling the insert wth fresh medi um and
aspirating the nmediumup and down to m x the solutions above and bel ow t he
cell-barrier before aspirating and discarding the solution above the
cell-barrier. By repeating this washing step 5 tines, the cells are washed

essentially free o and are retained in a kn volu

medi um [00@8?%“@%%? QGBF‘S%’F’E H%ffr'Yﬁrng‘eﬁF"gE ﬁ&tﬁiﬁ’ﬁm are
added to the i«vas!ehmffean'dhenby{}mpipmfmalz umtlalksim@lhutphetasmp?c&hldnaﬂmmt(ﬁ)m X

t he solutions l e or
(pyrogen) stan |d§8§FP’ nggﬁ% geWa%aaﬁgfngéﬁr@wgg%%!erg?%g'gﬂsa?ariﬁﬁe pl ate
is incubated aftfh svaklngjieﬂprbmﬁ%\f@ﬁﬂm) di bhowié Sgavutenr hunidified air for

16-24 hours. Duri n@oéd]erne%t@%sQébwatéaeane%lseeosfﬁ,%tthesattt a9 mgofq@etshs to
contact each ther which facilitate FH‘QQ roqgﬁen stinmul ated 1L-6 re| ease. At

the end of tha"§icdBtPBRFpErT BEML HPREYISRA M fbéf‘t%\)\”ﬁ He
cell-barrier gneabhergudkl Meii“?&%%ia?é’w@é@éd:ﬁ&dv?&dtvﬂﬁ séétlertﬁdd%bu%&@é( Rith he

cell-barrier up and down, before an all | -conditioned nmediumis

t aken for assay¥Q (RpRrgimately 300 FFEWSTW‘@J‘%P@PBW@%W@&‘esﬁ/ti‘sc@&?ﬁ‘é‘traﬂon
advant ageous bewausestheyd eaie b@oee@!ntm hathap pRidzQinslfhebiRntdib@ghout t he

wor | d. Unlike pr.o ene W thstands ., liquid_nitr n

W thout cr ack P> Sah PR AP e AP er B S HSP R s sk OB washed
free of the DNBOHtosheh walhdynefopiicalidensitn obedch sl was detemjinasiowithon3tr t h t he
provi ded pl at ﬁnrtd?é%%ft & r@¥o§§>ﬁ'b8ﬂ? Qﬁg{)&?u&% % ﬁcﬂi&ulét@%a@&tée%@oglhﬂper per

wel | and using the ce I'n con i on nsert, an inproved
test kit is provi d@@fﬂt}oﬁl@h@téhaw%@eﬁew ﬁeltﬂeaemrtte briaresparees el | s are

shi pped in a tehdnﬁmhgianme Hiyavesd exay@at%obﬁvmhetd ThY Ex@aidal®f ugati on,
which pellets the cel oW n ersed | n _cl ean medi um

| | t,h
Usual Iy cells &Srfé"evtaetﬁfiéi"a?\%“%?“”%hfié@mﬂf’ﬁeeggfi’t?f‘“t TQIGRAPS BN Fhe cel | s
have to be co_adl\teesb c&u@rawﬁwuspemdecbc@erltm@‘ttmehtta)frtleeldmgldut glensi fegatbvef or e
they can be df%ggﬁ%ggtﬂerﬂﬁg t¥§ I{Aéms ltlhcg ﬁﬁrsfg\?%etsea% mggnst-r'ee%r%a grrgr of

invention is bor i nten 1ve, me-consum n

traumatic to figeneassioshoysreplnmimyvals. Collcarsiissof ®aate t adios W%hercféﬁﬂ resul t
in cell |oss, ragbhotatsigiiattng e lHudesiddioxin standard QQQ%SIW%M@TS&QQHC' ng

el enents of the resent inventiaon or t refe ment s t her eof
the articles g%té?ﬁtedadtuﬁ*@g Taler s & “@P@ qg#'@ﬂ’&%fﬁ&%@%“ éﬂ%@et her e
are one or m)lwettof the el enents. The terms "conprising", "including" and
"having" are intended to be inclusive and nean that there nay be

addi ti onal el enents ot her than the I|sted el enents As various changes
could be nmade in the above Z¥fh fran rsTegits hout departing from

the scope of the l[@@@)ttmem&de@smeen@% tﬁh@t o@lrént BBl REhepnl@kned in

t he above descrl é)rhs hal | be int Breted as iJlustrative and not in a
limting s ensk pli ate one of these methods discriminate positive product controls for

Extraneal® dialysis solution, hemogiobin and/or dexiran from negative product
controls,

[0083} The assays of Hoffman et al., 2005 were raplicated as describad
therein using polystyrene microfiter plates with fiat-bottomed wells and 1L-6 readout.
The monocyte-containing reagent was used in low cell density and was whole blood
(75,000 cells per well), PBMCs (100,000 cells per weil), MONOMAGCS (250,000 cells
per well), or THP-1 (250,000 cells per well) in Figures 2-5, respectively. Note that in
Figure 5, IL-6 readout was substituted for neopterin because IL-6 is an endogenous
pyrogen {in contrast to neopterin} and a more robust readout in the msthods of the
invention. in Figure 6, THP-12A8 cells in low cell density {250,000 celis per well)

were used as the monocyte-containing reagent and TNF was the readout.
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VWHAT IS CLAI MED | S: 1. A nethod of detecting non-endotoxin pyrogens
In a sanple conprising the steps of: conbi ni ng a nonocyt e- cont ai ni ng
reagent and the sanple to be tested in a first assay system which
conprises at |east one surface conprising polypropyl ene, 5wherein the
nonocyt e- cont ai ni ng reagent conprises peripheral bl ood nononucl ear cells
or nonocytic cell line cells, is in contact with said surface, and is
present in said assay systeth at a high cell density;

i ncubating the nonocyte-containing reagent and the sanple, wherein the
nonocyt e- cont ai ni ng reagent produces a cytokine or an endogenous nedi at or
of the 10infl amrat G00p4) Eébpagmse of Nakagaws phaistas neplivgiet lae dgemibeginsredt t he

first assay sy, c?]dﬁ @omﬁm&é@%@y&&&%m:% HROABRd §RScoRtaidiRast one

surface treate to a cytokine or an enddogenous nedi ator
of the infl armrﬁﬁw N @%ﬁg%an%Wstyrene microtiter plates with flat-botfomed wells. See

Figure 7.

[0085] The assay of Yamamoto et al. was replicated as described therein
using 1,000,000 28C cells per ml as the monocyte-containing reagent, IL-6 readout,
and polystyrene microtiter plates with fiat-bottomed wells. See Figure 8. However,
the 28C cells were primed with calcitriof (100 ng/nl} rather than interferon gamma

because the latier failed fo give a dose-response curve io endotoxin standard.

Exampie 3 — Pyrogen Test of the Invention
[0086] Cultures (200 pl) of 20% human whole blood (40 14 = approx 60,000
PBMCHwell = approx. 300,000 PBMC/m!} were carried out in quadrupiicate on 96-welt

round-bottomed polypropyiene plates (Costar #3790, Corning incorporated, USA).
The additions per well were: MEM-HEPES (60 14), blood from a single donor (40 1),
-endotoxin standard or Extraneal® sampies diluted 1:1 with MEM-HEPES (100 1, Le.
the Extransal® solution was at a final dilution of 1 in 4 in the well). The contents of
the walls were mixed by swirling gently (without cross-contaminating wells) and
incubated without vibration (to aliow the cells to setlie) at 37°C for 16-24h in an
atmosphers of 5% CO,, in air. Atthe end of the tissue culture incubation, 100 pl

aliquots of clear supernatant from each well were taken for assay of IL-6 by ELISA.

[0087] The methodology used for the dextran samples was similar to that
described above in Example 1. The csll isolation and culture were similar, except
that the call density was 400,000 cells per well and the sampie dilution used in the
ELISAwas 1 in 10. The IL-8 ELISA was different in that it used plates coated with
Clone16 monocional antibody (for capture of IL-8) and a shesp polyclonal antibody
conjugated fo horse-radish peroxidase as the detacting antibody. The ELISA is used
in the whole blood/iL-6 test {(NIBSC) and the PBMC/IL-6 test (Novartis) as described
in the Hoffmann et al. paper, 2005.

[0088] Figure 9 illustrates comparative results for the Extraneal® negative
control sample and the Extransal® positive control sample, and for dextran negative
control sample and dextran positive control sample. It can be seen that the pyrogen
test of the invention can readily discriminate between these positive and negativa
controls. The test was carried out, in quadruplicate, according o the protocol
described above, with blood from a single donor. Values are means * standard error

of the means of four replicate wells.



assayi ng the second assay system for the presence of cytokine or
15endogenous nedi ator bound to the anti body on the surface; whereby an
el evated | evel of cytokine or endogenous nedi ator bound to the surface

i ndi cates the presence of pyrogens in the sanple tested. 2. A
met hod of detecting non-endotoxin pyrogens in a parenterally adm nistered
nmedi cal product conprising the steps of: conbining a

nonocyt e- cont ai ni ng reagent and the nedical product to be tested in a
first assay system which conprises at | east one surface conprising

5pol ypropyl ene, wherein the npnq&yte-containing re%%ent conprises whol e
bl ood and is in colP&BtFigre A0 duptepten rompagative resiilts g FXFaneg! pgative

nmonocyt e- cont gbiftroNganti@aganthe Extlaidal® paeitvcalntrpirsatiply it sah®eeksh thhethe

fronocyt e- cont %iyrrc])igg egteo?gl%%vé%{igrg ga%ergacilﬂly_d?s;criminate between these positive and
negative controls. The test was carried out, in guadruplicate, according to the
protocol described above, with blood from a single donor. Values are mesans %
standard error of the means of four replicate welis. Note that iow cell density was
sufficient for discrimination of positive from negative Extraneal controls when whoie
blood was the monocyte-containing reagent and round-botiomed polypropylene wells

were used.

Example 4 - Pyrogen Test of the invention: Comparative Results for

Polypropylene Plates vs. Polystyrene Plates and IL-6 vs. it for a Single

Bonor

[0090] The test samples were prepared according to the method of Exampie
1, except that cell densities of 1 million calls per well wers used, some sampies were
subjscied o IL-18 readout, and some sampies were placed in polystyrene microtiter
plates with flat-bottomed welis. Figure 11A shows that IL-6 responses o positive
controls were clearly distinguished from negative controls for tests conducted in
polypropylene plates, but were not distinguished for those in polystyrens plates.
Values are means % standard error of the means of four replicate wells. Figure 11B
shows that IL-18 rssponses to positive contrals were cleariy distinguished from
negative confrols for tests conducted in polypropyiene plates, but ware not
distinguished for those in polystyrene pltates. However, the magnitude of the
response in Figure 1185 was much less than that of Figure.11A, indicating that [L-1R
is a poor readout as compared o iL-6. Values are means % standard error of the
means of four replicate wells.

Exampie 5 — Pvyrogen Test of the Invention: Comparative Resuifs for

Polvpropyisne Plates vs. Polvsivrene Plates for Multipie Donors

10091] The test samples were prepared according to the method of Example
1, except that cell densities of 0.88 and 1 million celis per well were used, three
donors were used, some samples were placed in polystyrene microtiter plates with
flat-bottomed welis, and the IL-6 ELISA used plates coated with Clone18 monocional
antibody and a sheep polycional antibody coniugated to horse-radish peroxidase as
the detecting antibody as described in the Hoffmann et al. paper, 2005. Figures 12A
and 12B illustraie the IL-6 response for polypropylene microliler plates with round-
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transferring the contents of the first assay systemto a second assay
system 10whi ch conprises at | east one surface treated with an antibody to
I L-6; and assayi ng the second assay systemfor the presence of IL-6
bound to the anti body on the surface; whereby an el evated | evel of IL-6
bound to the surface indicates the presence of pyrogens in the nedical
product tested. 3. A nethod of detecting non-endotoxin pyrogens in
a parenterally adm ni stered nedi cal product conprising the steps of:
conbi ni ng a nonocyt e-contai ning reagent and the nedical product to be
tested in an assay systemwhich conprises, at |east one surface@&gnprising

5pol ypr opy! en8otiaedavell and polygens pormbier platesval figi-baioRigd 2eets BEEEME0 | L- 6,
wher ei n t he nmasibgy:kie, SFOEBaHINbM gl @aORE! foE GdNaF Asespastvalie Har aoebranthei s i n

contact wth %%iogenstlégtfo?& r?ot%%ﬂ?gﬂis ibggrvéae(%l ﬁég%\?ep é/rlvdenrs]aSétivaer&gntro!s when the
polystyrene plates were used, but did digtinguish between these controls when
polypropylene plaies were used. Figures 13A and 13B illustrate the IL-8 response
for polypropylene microfiter plates with round-bottomed wells and polystyrene
microtiter plates with flat-bottomed wells for PBMC cell density of 1 million cells per
well for ddnor B, respeciively. Although both pyrogen tests distinguished between
positive and negative controls for donor B, the IL-6 response for the positive control
was about & times that of the negative control using the polypropylene plates, but
only about 2 times that of the negative control using polystyrene plates. Figures 14A
and 14B illustrate the I1L-56 response for polypropylene microtiter plates with round-
hottemed wells and polystyrene microtiter plates with flat-hottomed wells for PBMC
cell density of 0.88 million cells per well for donor C, respectively. Although both
pyrogen tests distinguished between positive and negative controls for donor B, the
1i.-6 response for the posifive controt was about twice as great using the
polypropylene plates versus the polystyrene plates. Note that in polypropylene the
response to the Extraneal® positive control exceeds the response to the iargest dose
of LPS standard, i.e. 0.4 EU/ml, whersas in polystyrene the response o the
Extraneal® positive control is smaller than the response to the smallest dose of LPS

standard, i.e. 0.1 EU/fmi.

Exampie 6 — Comparative Pyrogen Test: IPT (Charles River Laboraiories)

[0G92] The methodology used in performing this test is described in the
Endosafe®- IPT InVitro Pyrogen Test instruction sheet (commercially available from
Charies River Laboratories (PIIPT 10002)) using the assay procedure for whole blood
stimulation using -1 and polystyrene microtiter plates. Figure 15 illustraies that
the IPT test failed to discriminate between Extraneal® and Hemogiobin positive and
negative controls, though the kit responded to LPS standérd and to a kit positive
control of lipotechoic acid from a Gram-positive bacteria.

Example 7 - Pvrogen Test of the inveniion using Crvo-preserved Cells

{0093} Cell suspension {s.g. 1 miition PBMC or monogeytic cells) in plasma
and dimethyl sulphoxide {or in whole blood and dimethyl sulphoxide) is added fo
each well of a 96-well polypropylene plate with reund-bottomed 250 pl. wells, which

is then sealed and cryo-preserved.



assaying the assay systemfor the presence of I1L-6 bound to the antibody
on the surface; whereby an elevated | evel of IL-6 bound to the surface

i ndi cates the 10presence of pyrogens in the nedical product tested.

4. A method of culturing cells contained within a nonocyte-containing
reagent for use in a non-endotoxin pyrogen assay conprising the step of:
conbi ni ng the nonocyte-containing reagent and a sanple to be tested in an
assay system which conprises at | east one surface conprising

pol ypropyl ene, 5 wherein the nonocyte-containing reagent conprises

peri pheral blood nononuclear cells or nonocytic cell line cells, is in

contact with said $3H8FhE8 hexsry of Hefsddbnplateris Bawed. Asaigft Byeaem at a hi gh

cell density. temperaturétneEegs rammehn@fthe,cé@wm rﬂséﬂwsﬁémﬁ&mn@mﬁoﬁystem
conpri ses at 'ﬁﬁSt gne mcroti shaped such t hat

nonocyt e- cont Rg e el Ofpgly%rBHﬂ%?ﬁ?ré‘i’t% tQ%ﬂoé‘bWﬁfa‘?é‘(ﬁ’afr@”é’tF? at - bot t oned
m croliter weldassagk df edls butome liguidsf ace of said well conprises

pol ypropy! ene, and jidag, gem%ex%bt.gwg%hgaw;sf%mrtﬁ?age%gg)éﬁnﬁhS%n%g&UJ.tn such

5wel | at a high cel nsi t 2 wherein
at | east one dfeshmedprand aéﬂ@t@@&@rmﬁ% 8y ary davenip imis thedebitions dbesst one

mcrotiter weldng saRW thdg:iHrder 6616/ ashBathly ch§8Rtarding Blel dofoPindvBend Nteri or
of the mcrolit ﬁ bametl". | By repeating this washing step 5 times, the cells are washed essentially
free of DMSO and are retained in a known volume of fresh medium.

[0086] Test sample or standard and more fresh medium are added o the
insert and, by aspirating this solution up and down fo mix the solutions above and
below the call-bamier, pyrogen in the sample or {pyrogen) standard is aliowed access
to the calls.

[0097] The plate is incubated at 37+1°C, in 5% carbon dioxide gas in
humidified air for 16-24 hours. During the incubation, the cells settle allowing cells to
contact each other which fadiiitates pyrogen-stimulated 1L.-6 release. At the end of
the incubation period, the solutions above and below the celi-barrier are thoroughly
mixed by aspirating the solution above the cell-barrier up and down, before an aliquot
of cell-conditioned medium is taken for assay of JL-6.

[0098] Cryo-preserved PBMCs are advaniageous because they can be easily
shipped on dry ice throughout the world. Unlike polystyrene, polypropylene

- withstands fiquid nitrogen without cracking. On arrival, the PBMCs need only fo be
thawed and Washed free of the DMSO to be ready for use in a fest, in conjunction
with the provided piate insert. By shipping the cells at the optimum number per well
and using the celis in conjunction with the plate insert, an improved fest kit is
provided fo the end-user. With a conventional kit, cells are shipped in a tube and,
once thawed, have o be washed by centrifugation, which pellets the celis, allowing
them to be disparsed in clean medium. Usually cells are washed two or three times
in this way. Then the cells have to be counted and re-suspended at the required cefl
density before they can be dispensed info wells. The pyrogen test of the present
invention is less labor intensive, less time-consuming and far iess traumatic fo the
cells as compared to conventional tests which can result in cell loss, activation and
cell death.

28



7. The nethod of claim3 or 4 wherein the assay systemincludes at | east
one mcrotiter well, and the surface(s) is at |east a portion of the
interior of the mcroliter well. 8. The method of any one of
clainms 5-7 wherein the well is shaped such that the nopbnocyte-containing
reagent is concentrated to provide greater cell to cell contact as
conpared to a flat-bottonmed mcrotiter well. 9. The nmet hod of any
one of clainms 5-7 wherein the mcrotiter well conprises an open top, an
upper region extending downwardly fromthe open top, and a bottom wal |
tapering in dianmeter froma |ocation above the |owest point to the |owest
poi nt . 10. PABSINYDER BUaPucisIIARIIP! g RIPFRO BIVONiioR &F e preigeed
mcrotiter welelnbe@imehisSeHhetdbf ARSAHLIOP 2" aBn' YRS ant egiidrarexicatel Banean

downwardly fr he open top havi.ng .a t n and, _a bottom end. .and a

bot t om r egi on%??é\nef:f’garg oPBE" E‘RE? %(mfg %lerp%'?(l%\gsﬁe B OTRE" ot fHS%QIP%gqngn

ext endi ng fr orthavivg” aretittenmdegiid beinclusige appeean @gt barcanal teagditiong) i n di anet er
more rapi dly temn{s%éa%%rmé ﬁ&é&&eﬁné&@ tA@%aF.&J% & egfcoma%ebr%&%éegl on

toward the | owest point hod aim9 wherein the

bottom wal | 0ofebe¥ raeth?ctsraﬁlﬁuqoerm%qu W'@OW&?DW'%%‘?Y“ ”@W%Of R PsBEPT.c or
downwar dl y eXtﬁ@ﬂte‘ﬂ@ed that alil matie? contlifedBUMOsho0E dagtyipireshal be Inrfreied ad
wherein the m@es to %g ﬁ (gtlter wel | are sl oped inward. 13.
The nethod of "SPEFHP BPGARIRPN R S§%¥Eay system conprises at | east one
surface treated with an anti body to a cytokine, and the surface on which
the antibody is applied is at |least a portion of the interior of said
mcrotiter well.
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14. The method of claim 13 wherein the antibody is an antibody to an
endogenous nedi ator of the inflammtory response. 15. The net hod of
cl aim 14 wherein the endogenous nediator is endothelin. 16. The

met hod of claim5 further conprising the step of assaying the assay system
for the presence of cytokine or endogenous nedi ator bound to the antibody
on the surface; whereby an el evated | evel of cytokine or endogenous
medi at or bound to the surface indicates the presence of pyrogens in the

sanpl e tested. 17. The met hod of any one of clains 1, 13 or 16
wherein the cyto Is selected fromthe group consisting of

I nt erl euki n- 1\Wh CL?NF@Pﬁeukln lra (IL-Ira), interleukin-6 (IL-6),
interleukin-8 (IL- 8) and tunor necrosis factor-a (TNF-a) . 18. The

nmet hod of claim 17 erein th t oki ne P od of

oy one of Cclai ms. 1 T e 4 T BR PG 5 PBHE O TRCT B

20. The net hodstapbotiny one of clainms 1-18 wherein the antibody is a

monocl onal  anti body,mpining a monocyte-containing reagent and the sample to be tested in a
first assay system which comprises at least one surface comprising polypropylene,

5 wherein the monocyte-containing reagent comprises peripheral biood mononuclear
cells or monocytic cell line cells, is in contact with said surface, and is present in said
assay system at a high call density;

incubating the monocyte-coniaining reagent and the sample, wherein the
monocyte-containing reagent produceé a cytokine or an endogenous mediator of the
10 inflatnmatory response;
transferring the contents of the first assay system to a second assay system
which cormnprises at least one surface treated with an antibody to a cyiokine or an
endogenous meadiator of the inflammatory response; and
assaying the second assay system for the presence of cytokine or
15 endogenous mediator bound to the antibody on the surface; whereby an elevated
level of cytokine or endogenous mediator bound to the surface indicates the

prasence of pyrogens in the sample fested.

2. A method of detecting non-endotoxin pyr’ogen's in a parenterally
administered medical product comprising the steps of:
combining a menocyte-containing reagent and the medical product to be
tested in a first assay system which comprises at least one surface comprising
5 polypropylene, whersin the monocyte-containing reagent comprises whoie blood and
is in contact with said surface;
incubating the monocyte-containing reagent and the medical product, wherein
the monocyte-containing reagent produces IL-6;
transferring the contents of the first assay systern to a second assay system
10 which comprises at least one surface itreated with an antibody to IL-6; and
assaying the second assay system for the presence of IL-6 bound to the
antibody on the surface; whereby an elevated level of IL.-6 bound to the surface
indicates the presence of pyrogens in the medical product testad.
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21. The nethod of any one of claim 1-20 wherein the assay systen(s) is a
colorinetric enzyne-1linked i mmunosorbent assay (ELISA), a radio-I|abel ed

i mmunoassay, or a fluorescence-| abel ed i nmunoassay. 22. The net hod
of any one of clainms 1 or 4-21 wherein the nonocytic cell line conprises a
human nonocytic cell i ne. 23. The nethod of claim 22 wherein the
nmonocytic cell line is MONOVAC-6, THP-1, or 285C. 24. The net hod of
any one of clainms 1 and 4-21 wherein the nonocytic cell line conprises a
cell line having endogenous CD14 and Toll-like receptors or which has been
transfected with CD14 and/or Toll-like receptors and/or reporter genes for
i nfl ammatory or pyrogeni c nedi ators. 26. The nethod of any one of

clains 1 and 4-24 Whérmtmdﬁelemﬁnmlr@ni-@dampiar@emgﬁdﬁ pyaegdierally st er ed

medi cal produClyninist G Iﬁ?@d 2kt Rng of claims 2, 3 and 25
wherein the par é”ﬁr%'se???fr% "38 |ster 'S d| ca? product is sel ected form the

group consi sting oPOfab‘B‘%@d“%@@ﬂ%ré‘?ma‘ﬂinal‘"‘?ﬁﬁegt %‘Slﬁl‘ﬁ’f“éﬁ’@‘ FRET P and
pl asma expandeésted in an assay?s?steﬂﬁ%ldﬁi&fohﬁﬁs@f atagt eResuffceClonipAdind and 4- 26

wherei n the nbnpcyt econt a rea present . id assay.system at
1S densi t PoBPT T STEsE At A a8 E 0 b B Gt Besd B o SR DS
800, 000, 900, Ofnocic-COEaDDO reabsdil0R08ss ﬂbcﬂ@ﬂp@ﬂ@}d ls_macotactoﬁ‘h sald400 000,
1,500, 000, 1, 600098 kA9 BoiifyicheB0% 000,

assaying the assay systemn for the presence of IL-6 bound to the antthody on

the surface; whereby an elevated level of IL-6 bound to the surface indicates the

10 presence of pyrogens in the medical product tested.

4. A method of culturing cells contained within a monocyte-containing
reagent for use in a non-endotoxin pyrogen assay comprising the step oft
combining the monocyte-cantaining reagent and a sample to be tested in an
assay system which comprises at ieast one surface comprising polypropylene,
5 wherein the monocyte-containing reagent comprises peripheral biood mononuclear
cells or monocytic celi line cells, is in contact with said surface, and is present in said

assay system at a high cell density.

5. The msthod of claim 4 whersin the assay system comprises at ieast one
microtiter well shaped such that the monocyte-containing reagent is concentrated as
compared to a flat-bottomed microtiter weli, at lsast one surface of said well
comprises polypropylene, and the monocyte-containing reagent is present in such

5 well at a high cell density.

6. The method of claim 1 or 2 wherein at Isast one of the first and second
assay system inciudes at least one microtifer well, and the surface(s) is at ieast a

portion of the interior of the microtiter well.
7. The method of claim 3 or 4 wherein the assay system includes at least one

microtiter well, and the surface(s) is at ieast a portion of the interior of the microtiter

well,
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51, 900, 000 or 2,000, 000 cells per well. 28. The nethod of any one
of clains 1 and -4-27 wherein the peripheral blood nononuclear cells

conpri se human peri pheral bl ood nononucl ear cells. 29. The net hod
of any one of claims 2, 3, 6-12, 19-21 and 26 wherein the
nonocyt e- cont ai ni ng reagent further conprises a diluent. 30. The
met hod of claim29 wherein the diluent is RP1\41 nedia. 31. The
nmet hod of any one of clainms 2, 3, 6-12, 19-21, 26, 29 and 30 wherein the
nonocyt e- cont ai ni ng reagent further conprises an anti coagul ant. 32

The method of any qne of claips 2, 3, 6-12,_19-21 26 and 29-31 wherein the
whol e bl ood conprigegh%Uﬁ&ﬁgﬁﬂ%Wé”ﬁpggaWB%LTng§§ﬁé%wgﬂﬁéﬁﬂﬁgSﬁgpgﬁy one
of clains 2, 3heGeddtytsd@niAihingZBagentlis 28n&hirathe teprovitidigreaencelyd eslicont ai ni ng
reagent is pre ' | ] | density of greater than
about 100, ooo,"%g%gt,éﬁcr}ﬁ:ﬁ‘%%ﬂ?%%g% b%‘%ﬁ‘%gh‘%c’i%ﬁ%go 240, 000, 250, 000,

260, 000, 270, 000, 280,000, 290, 000, 300,000, 310,000, 320,000, 330, 000,
340, 000, 5350, 000, g36fs Ralhod 37 EhyQAHB .of B8NP whdBMh tRO MicRsitt Q1 8@ prises

peri pheral bl ood ) )
an open top, an upper region extending downwardly from the open top, and a bottom

wall tapering in diameter from a location zbove the lowest point to the iowest point.

10. The method of any one of claims 5-7 wherein the microtiter well
comprises an open top, an upper ragion extending downwardly from the open top
having a top end and a bottom end, and a bottom region having a top end and a
lowest point, the bottom region extending from the bottom end of the upper region
5 and tapering in diameter more rapidly than the upper region from the top end of the
bottom region toward the lowest point.

11. The method of claim 9 wherein the botiom wali of said microtiter well is

non-planar, curved, parabolic or downwardly extending.

12. The method of any one of claims 5-7 wherein the sides of said microtiter

well are sloped inward.

13. The method of claim 5 wherein the assay system comprises at least ong
surface treated with an antibody to a cytokine, and the surface on which the antibody

is applied is at least a portion of the interior of said microtiter wall.

14. The method of claim 13 wherzin the antibody is an antibody to an

aendogenous mediator of the inflammatory response.
15. The method of claim 14 wherein the endogenous mediator is endotheiin.
16. The method of claim 5 further comprising the step of assaying the assay
system for the presence of cytokine or endogencus mediator bound to the antibody

on the surface; whereby an elevated level of cylokine or endogenous mediator bound

to the surface indicates the presence of pyrogens in the sample tested.
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nmononucl ear cells per well. 34. A diagnostic kit conprising:

a mcrotiter plate conprising a plurality of mcrotiter wells shaped such
that cells contained in each well are concentrated as conpared to a
flat-bottoned mcrotiter well, a surface of said well conprising

pol ypropyl ene; and 5a cryopreserved nonocyte-containing reagent which is
contained in the wells of said plate, wherein the nonocyte-containing
reagent conprises cryopreserved peripheral bl ood nononucl ear cells or

cryopreserved nonocytic ceII line cells, is in contact with the surfaces
f [ |1 and |s e I n said wel cel | densit
35 Si gi \ggnoz',{ ic ki'f ’%n‘ﬁ gci'ﬂ Hbany one of claxms‘l 13 or 16 vgnerem the cytokine |sy

selected from the group consisting of interleukin-1 (IL-1), interleukin-1ra (IL-1ra),
nterieukin-6 {IL.-6), interleukin-8 {IL.-8}, and tumor necrosis factor-a (TNF-a).

18. The method of claim 17 wherein the cytokine is 1L~8.
19. The method of any one of claims 1-18 wherein the antibody is a
polyclonal antibody.

20. The method of any one of claims 1-18 whersin the antibody is a
monocional antibody.

21. The method of any one of claim 1-20 wherein the assay system(s} is a
colorimetric enzyme-linked immunosorbent assay {ELISA), a radio-tabseied
immunoassay, or a fluorescence-labsled immunoassay.

22. The method of any one of claims 1 or 4-21 wherein the monocytic call
line comprises a human monocytic ceil lins.

23. The method of claim 22 wherein the monocytic cell line is MONOMAC-6,
THP-1, or 288C.

24. The method of any one of claims 1 and 4-21 wherein the monocytic cell
line comprises a cell line having endogenous CD14 and Toll-like receptors or which
has heen transfected with CD14 andfor Toli-like receptors andlor reporter genes for

inflammatory or pyrogenic mediafors.

25. The method of any one of claims 1 and 4-24 wherein the sample is a

parenterally administered medical p;roduct.
26. The method of any one of claims 2, 3 and 25 wherein the parenterally

administered medical product is selected form the group consisting of a blood

product, dialysis soiution, vaccine, and plasma expander.
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an assay systemfor detecting non-endotexin pyrogens in a parenterally
adni ni stered nedi cal product, said assay systemconprising a nmicrotiter
plate conprising a plurality of mcrotiter wells shaped such that cells
contained in each well 5are concentrated as conpared to a flat-bottoned
mcrotiter well, a surface of said well conprising pol ypropyl ene; a
cryopreserved nonocyte-containing reagent which is contained in the wells
of said plate, wherein the nonocyte-containing reagent conprises
cryopreserved whole blood and is in contact with the surfaces of said

well's; and 10an antibody to IL-6. 36. The kit of claim34 or 35
wherein said well further conprises a barrier which i |rrperV|}([)tus to
nonocyt es. 277, Theresthed Of@PYQF%?frﬁ‘%@S\lﬁé? &4 "%’51"?1” BErPePY i onpri ses a

menbrane, a grhglainBg fdaBMR is Seséht §i dekcBsissay system at a celf density of at least about
250,000, 500,000, 600,000, 700,000, 800,000, 800,000, 1,000,000, 1,100,000,
1,200,000, 1,300,000, 1,400,000, 1,500,000, 1,600,000, 1,700,000, 1,800,000,
5 1,900,000 or 2,000,000 celis per well.

28. The method of any one of claims 1 and 4-27 whersin the peripheral blood

mononuciear cells comprise human peripheral blood mononuclear celis.

29. The method of any one of claims 2, 3, 6-12, 19-21 and 26 wherein the

monocyte-containing reagent further comprises a diluent.
30. The method of claim 29 wherein the diluent is RPMI media.

31. The method of any one of claims 2, 3, 6-12, 18-21, 26, 29 and 30

wherein the monocyte-containing reagent further comprises an anticoagulant .

32. The method of any one of claims 2, 3, 6-12, 19-21, 26 and 28-31 wherein
the whole blood comprises human whole blood.

33. The method of any one of claims 2, 3, 6-12, 19-21, 26 and 28-31 wherein
the monocyte-containing reagent is present in said assay system at a cell density of
greater than about 100,000, 200,000, 210,000, 220,000, 230,600, 240,000, 250,000,
260,000, 270,000, 280,000, 280,000, 300,000, 310,000, 320,000, 330,000, 340,000,
5 350,000, 360,000, 370,000, 380,000, 380,000 or 400,000 peripheral blood

mononuclear celis per well.

34. A diagnostic kit comprising:

a microtiter plate comprising a plurality of microtiter wells shaped such that
cells contained in each well are concentrated as compared to a flat-botiomed
hicrotiter well, a surface of said well comprising potypropyiene; and

5 a cryopresarved monocyte-containing reagent which is contained in the wells
of said plate, wherein the monocyte-containing reagent comprises cryopreserved

peripheral blood mononuclear celis or cryopreserved monocytic cell line cells, is in
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contact with the surfaces of said wells, and is present in said well at a high cell
density.

35. A diagnostic kit comprising:

an assay system for detecting non-endotoxin pyrogens in a parenterally
administered medical product, said assay system cornprising a microtiter piate
comprising a piurality of microtiter welis shaped such that cells contained in each well
are concentrated as compared to a flat-boomed microtiter well, a surface of said
well comprising polypropylens;

a cryopressrved monocyte-containing reagent which is contained in the wells
of said plate, wherein the monocyte-containing reagent comprises cryopreserved
whole blood and is in contact with the surfaces of said wells; and
an antibody to iL-G.

36. The kit of claim 34 or 35 wherein said well further comprises a barrier

which is impervious to monocytes.

37. The kit of claim 36 wherein said barrier comprises a membrane, a grid, a
sievea, or a sifter. ‘



