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1 INTROD,CTION 
 
Pa)ente)al +ha)mace=tical +)od=cts m=st .e sho8n to .e f)ee f)om +%)ogenic MfeBe)F
ind=cingN contamination>  Uhile a +%)ogen ma% in gene)al .e defined as an% s=.stance that 
ca=ses feBe)V the +%)ogens that almost inBa)ia.l% contaminate +a)ente)al +ha)mace=ticals 
a)e .acte)ial endoto@ins Mli+o+ol%saccha)idesV 1PSN f)om G)amFnegatiBe .acte)ia MMascoli 
and Uea)%V OWPWaV OWPW.N> The)e a)e t8o Pha)maco+oeial tests fo) +%)ogenic 
contaminationK the )a..it +%)ogen test and the 1im=l=s amoe.oc%te l%sate M1A1N test>  The 
)a..it +%)ogen testV 8hich detects 1PS and othe) +%)ogensV inBolBes meas=)ing the )ise in 
.od% tem+e)at=)e eBo;ed in )a..its .% the int)aBeno=s inYection of a ste)ile sol=tion of the 
s=.stance to .e e@amined> Zn cont)astV the 1A1 test detects onl% 1PSK it is desc)i.ed in 
Pha)maco+oeias as the .acte)ial endoto@ins test MBETN> The +)inci+le of the 1A1Ftest is that 
1PS ca=ses e@t)acell=la) coag=lation of the .lood Mhaemol%m+hN of the ho)seshoe c)a.V 
!"#$%$& ()%*(+,#$&- M1eBin [ BangV OW\TN> Altho=gh the 1A1 test is g)ad=all% s=+e)seding 
the )a..it +%)ogen testV h=nd)eds of tho=sands of )a..it +%)ogen tests a)e still ca))ied o=t 
each %ea) a)o=nd the 8o)ldV la)gel% on +)od=cts 8hich cannotV fo) one )eason o) anothe)V .e 
tested in the 1A1 test> Uhile +)oBing gene)all% )elia.leV .oth the )a..it +%)ogen test and 1A1 
test haBe sho)tcomings> The )a..it +%)ogen test =ses e@+e)imental animalsV is costl% and is 
not ]=antitatiBe> The 1A1 test giBes false negatiBes 8ith ce)tain +)od=ctsV can oBe)estimate 
the +%)ogen content of othe) +)od=cts and does not detect +%)ogens othe) than .acte)ial 
endoto@in M1PSNV s=ch as G)amF+ositiBe e@oto@insV Bi)=ses and f=ngi MAina)ello et al>V OWRT^ 
Poole et al>V OWRR^ _a% et al>V OWWI^ Ta;ta; et al>V OWWO^ Fenn)ich et al>V OWWWN> 
The .asis of the )a..it +%)ogen test is the in BiBo stim=lation .% e@ogeno=s +%)ogens M=s=all% 
1PSN of )a..it +e)i+he)al .lood monoc%tes to +)od=ce the endogeno=s +%)ogens that ca=se 
feBe)> The endogeno=s +%)ogens a)e +%)ogenic c%to;ines s=ch as t=mo=) nec)osis facto)! 
MTNF!NV inte)le=;inFO MZ1FO! and Z1FO"V t8o se+a)ate gene +)od=ctsNV Z1F\ and Z1FR MAina)ello 
et al>V OWWWN> Zn Bie8 of the sho)tcomings of the )a..it +%)ogen test and the 1A1 testV in Bit)o 
+%)ogen tests that =tilise the e@]=isite sensitiBit% to e@ogeno=s +%)ogen of monoc%tes haBe 
.een +)o+osed> Zn s=ch testsV +)od=cts a)e inc=.ated 8ith h=man +e)i+he)al .lood 
monoc%tes Mo) monon=clea) cellsV PBMCV o) le=;oc%tesN and the conditioned media assa%ed 
fo) +%)ogenic c%to;ines MA=ff [ At;insV OWRJ^ Aina)ello et al>V OWRT^ Poole et al>V OWRR^ PooleV 
OWRW^ Hansen and Ch)istensenV OWWI^ Ta;ta; et al>V OWWO^ Blee;e) et al>V OWWTN> 
 
 
2 P,RPOSD 
 
B% ]=antif%ing the amo=nts of c%to;ines )eleased .% PBMC stim=lated 8ith the 6SP 
)efe)ence +)e+a)ation fo) endoto@in o) the inte)national standa)d MZSN fo) endoto@in M1PSNV 
Ba)io=s nonFendoto@in +%)ogens and 8ith medicinal +)od=cts s+i;ed 8ith endoto@inV it is the 
o.YectiBe that an in Bit)o +%)ogen test .e deBelo+ed that 8ill se)Be as a )e+lacement fo) the 
)a..it +%)ogen test>   
 
 
 
3 SCOPD / GIMITATIONS 
 
The method desc)i.ed .elo8 is fo) the eBal=ation of in Bit)o PBMC3c%to;ine )elease tests 
=sing Z1F\ as the c%to;ine that se)Bes as the )eado=t Mmeas=)ed Ba)ia.leN> Zt is not a 
bfinalisedc test s%stem fo) the testing of medicinal +)od=cts> Es+eciall% the +)ediction model 
has to .e deBelo+ed ca=tio=sl%> 
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The method ma% .e a++lied onl% to +)e+a)ations that haBe .een Balidated 8ith the methodV 
i>e> sho8n not to inte)fe)e .% ca=sing inhi.ition o) enhancement of 1PS MSTANFind=ced 
c%to;ine +)od=ction> 
 
 
4 MDTHOD O,TGIND 
 
F)eshl% ta;en h=man 8hole .lood is he+a)inisedV dil=ted 8ith +hos+hate .=ffe)ed saline 
MPBSN and the PBMCcs isolated and stim=lated fo) O\FJTh 8ith the 6SP )efe)ence 
+)e+a)ation fo) endoto@inV the inte)national standa)d fo) endoto@inV M1PSN o) sam+les of 
)elated mate)ialsV e>g> othe) endoto@insV nonFendoto@in +%)ogens and medicinal +)od=cts 
=ns+i;ed and s+i;ed 8ith endoto@in> Follo8ing this stim=lationV the concent)ations of the 
c%to;ine in the PBMCFconditioned medi=m a)e ]=antified =sing a s+ecific E1ZSA fo) Z1F\ 
M8hich is cali.)ated in te)ms of the a++)o+)iate inte)national standa)dN> The const)=ction of 
doseF)es+onse c=)Bes fo) endoto@in M1PSN Be)s=s o+tical densities of )eleased c%to;in 
+e)mits the estimation of the +%)ogenic3c%to;ineF)eleasing actiBit% contained in the sam+les>  
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5 DDFINITIONS / ABBRDOIATIONS 
A.  Anti.od% 
BSA  BoBine se)=m al.=min 
COJ  Ca).on dio@ide 
dC  Aeg)ees Celsi=s MCentig)adeN 
AF_  AoseF)es+onse  
E> coli  Esche)ichia coli 
E1ZSA  Ene%meFlin;ed imm=noso).ent assa% 
EP  E=)o+ean Pha)maco+oeia 
E6  Endoto@in =nits 
FAA  Food and A)=g Administ)ation M6SAN 
g  G)am 
h  Ho=) 
HZFCS  HeatFinactiBated Mfg\dC fo) SI minN foetal calf se)=m 
HJOJ  H%d)ogen +e)o@ide 
HJSOT  S=l+h=)ic acid 
Z1  Znte)le=;in 
ZS  Znte)national standa)d 
Z6  Znte)national =nit 
l     1it)e  
hOH  Potassi=m h%d)o@ide 
1A1  1im=l=s amoe.oc%te l%sate  
1PS  1i+o+ol%saccha)ide 
M  Mola) 
MA.  Monoclonal anti.od% 
mg  Millig)am  
min  Min=te 
ml  Millilit)e  
mM  Millimola) 
#g   Mic)og)am 
#l  Mic)olit)e  
NaCl  Sodi=m chlo)ide 
NaOH  Sodi=m h%d)o@ide 
NaHCOS Sodi=m h%d)ogen ca).onate 
NaHJPOT Sodi=m diFh%d)ogen +hos+hate 
NaJHPOT diFSodi=m h%d)ogen o)tho+hos+hate 
nm  Nanomet)e 
OA  O+tical densit% 
PBMC  Pe)i+he)al .lood monon=clea) cells 
PBS  A=l.eccocs Phos+hate B=ffe)ed Saline  
PF  P%)ogenFf)ee Mitems +=)chased as ste)ile and +%)ogenFf)ee o) .a;ed at  

JgId fo) SIF\I min> 
POA  Ho)se)adish +e)o@idase conY=gate 
_  Endoto@in standa)d 
)+m  _o=nds +e) min=te 
_PMZ  _PMZ O\TI cell c=lt=)e medi=m  
_PMZFC _PMZ O\TI cell c=lt=)e medi=m f h=man AB se)=m at a final concent)ation of 

Ji B3B 
_SE _efe)ence Standa)d Endoto@in 
_T  _oom tem+e)at=)e 
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TMB  Tet)ameth%l .eneidine 
S  Test sam+le 
STA  Standa)d 
6Nh  6n;no8n 
6SP  6nited States Pha)maco+oeia 
@ g  @ g)aBit% 
 
 
6 MATDRIAGS 
 
Ste)ileV +%)ogenFf)ee A=l.eccocs +hos+hate .=ffe)ed saline 83o Caff and Mgff 
M1ife TechnologiesN 
Pol%o@%eth%leneFso).itan monola=)ate MTUEEN JINV cell c=lt=)e g)adeV MSigmaV PFJJRPN 
H%d)ochlo)ic acidV I>OMV ste)ile filte)ed MSigmaV HFWRWJN 
Sodi=m h%d)o@ide M)eagent g)adeN 
OM HJSOT MMe)c;N 
Mo=se monoclonal antiFZ1F\ anti.od% f)om clone O\  
Ho)se)adish +e)o@%dase conY=gated shee+ +ol%clonal antiFZ1F\ anti.od%  
SVSjVgVgjFTet)ameth%l .eneidine Me>g> Fl=;a Cat> No> RPPTRN 
Acetone M)eagent g)adeN 
Ethanol M)eagent g)adeN 
Phenole Me>g> Me)c; Cat> No> OIIJI\N 
Potassi=m h%d)o@ide M)eagent g)adeN 
Sodi=m dih%d)ogen +hos+hate Me>g> Me)c; Cat> No> OI\ST\N 
Aisodi=m h%d)ogen +hos+hate Me>g> Me)c; Cat> No> OI\gRIN 
T)is Mh%d)o@%meth%lN aminomethane Me>g> Fl=;a Cat> No> WSSgJN 
hathon MU3UTV Ch)ist Chemie AGV _einachV S8itee)land 
Al.=min f)om .oBine se)=m Me>g> Fl=;a Cat> No> IgTRIN 
Cit)ic acid monoh%d)ate e>g> Fl=;a Cat> No> JPTWIN 
H=man AB se)=m MSigmaN 
T)%+an .l=e stain MSigmaN 
6SP _efe)ence Standa)d Endoto@in kEC\ lot GlV identical to the UHO inte)national standa)d 
fo) .acte)ial endoto@in M1PSV Bial code WT3gRIN  
F)agmin MAalte+a)inV OIIII Z63mlV Pha)maciaN 
_PMZ O\TI medi=m M1ife Technologies$V Paisle%V ScotlandN 
1FGl=tamine JIImM M1ife Technologies$V Paisle%V ScotlandN 
Penicillin3St)e+tom%cin sol=tion MSe)omed Cat> No> AJJOSN 
1%m+ho+)e+ MN%comedV OsloV No)8a%N 
N=ncFZmm=no W\F8ell +late Ma@iSo)+ MFW\V 1ife Technologies$V Paisle%V ScotlandN 
Falcon Mic)otest tiss=e c=lt=)e +lateV W\F8ell MSgSIPJV Bec;ton Aic;inson 1a.8a)eN 
Falcon se)ological +i+ettes MgmlVOImlV JgmlV Bec;ton Aic;inson 1a.8a)eN 
Cent)if=ge t=.es MFalcon JIPI Bl=e Ma@$N 
Pol%+)o+%lene conical t=.es MFalcon JI\W Bl=e Ma@$N 
E++endo)f Bio+=) Ti+s OII=l [ OIII=l ME++endo)fFNethele)FHineFGm.hVGe)man%N 
I>JJ #m ste)ile filte)s MMilliPa; \IV Milli+o)eN 
E++endo)fm Bol=met)ic +i+ettes 
 
All othe) cons=ma.les a)e +=)chased as ste)ile and +%)ogenFf)ee and othe) )eagents a)e +)o 
anal%sis g)ade> 
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6.1 Buffers and Reagents for Novartis IG-6 DGISA: 
 
 

Coating Bu..er 
 
 AissolBe  
 g>I g of sodi=m dih%d)ogen +hos+hateV Me>g> Me)c; A)t> No> OI\ST\NV and 
 J>W g of disodi=m h%d)ogen +hos+hateV Me>g>Me)c; A)t> No> OI\gRINV 
 in TII ml of distilled 8ate)> 
 

6se O N NaOH to adY=st the +H to P>gV and ma;e =+ to gII ml 8ith distilled 
8ate)> 
 
_emains sta.le fo) \ months at J F R dC> 

 
 
 Bloc2ing Bu..er 
 
 T)isMh%d)o@%meth%lNaminomethaneV Me>g>Fl=;a A)t> No> WSSgJN OJ>O g 
 AissolBe in distilled 8ate)   TII ml 
 hathon MU3UTV Ch)ist Chemie AGV S8itee)land   I>O ml 
 
 6se T M HCl to adY=st the +H to P>g> 
 
 Al.=min f)om .oBine se)=mV Me>g>Fl=;a A)t> No> IgTRIN   g>I g 
 Add distilled 8ate) to ma;e =+ to gII ml> 
 
 _emains sta.le fo) \ months at J F R dC> 
 
 
 Stopping Solution 
 
 Aistilled 8ate) gII ml 
 HJSOT J\>\ ml 
 
 
  

Wash Solution 
 
 Aemine)alised 8ate) JIII ml 
 T8eenFJI O ml 
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"nterleu2in-6 Standard 
 
 6se Z1F\ f)om h=man l%m+hoc%tes Me>g> Boeh)inge) MannheimV Cat> No> 

OJWWWPJN> O Bial contains JII III =nits of nat=)al h=man Z1F\> 
 Ail=te the contents of a Bial MO mlN of h=man Z1F\ 8ith T ml of _PMZFCV and 

f)eeee ali]=ots of OII nl at a.o=t o RI dC> 
Befo)e the fi)st =se of a ne8 .atchV this Z1F\ =sed as the assa% cali.)ant has to 
.e cali.)ated against the ZS fo) Z1F\ MRW3gTRN> 

 
 
 ;ouse <nti-Human "?-6 ;onoclonal <ntibody 

 
M.,/0,12 34 
de)iBed f)om clone O\>  

  
 
 
 Betection <ntibody CPOBF 
  
 5.,/0,12 64 

Shee+ antiFh=man Z1F\ anti.od%V ho)se)adish +e)o@idase conY=gated>  
_emains sta.le fo) at least \ months at J F R dC> 
 

 
 
 Human "?-6 Standard Solution 
 

5.,/0,12 74 
Tha8 O f)oeen ali]=ot of inte)le=;inF\ standa)d MTIII =nits in OII nlN and 
dil=te 8ith WII nl of _PMZFC> 

 Add OII nl of this dil=tion to WII nl of _PMZFC p TII =nits3ml Mstanda)d initial 
concent)ationV e]=iBalent to TIII +g3mlN> 

 P)e+a)e the sol=tion sho)tl% .efo)e =se^ do not sto)e> 
 
 
 Bilution Bu..er 
 
 (.,/0,12 84 

P)e+a)e the dil=tion .=ffe) as follo8sK 
 
 T)isMh%d)o@%meth%lNaminomethaneV Me>g>Fl=;a A)t> No> WSSgJN J>O g 
 Aistilled 8ate) TII ml 
 hathon MU3UTV Ch)ist AGV S8itee)land I>O ml 
 PhenolV Me>g>Me)c; A)t> No> OIIJI\N I>g g 
 HeatFinactiBated MSI min=tes3g\ dCN fetal .oBine se)=m Jg ml 
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 Mi@ to dissolBe the s=.stancesV then adY=st the +H to P>g 8ith T M HCl> Ma;e 
=+ to gII ml 8ith distilled 8ate)> 

 
 _emains sta.le fo) at least \ months at J F R dC> 
 Zn the a.sence of the sta.iliee)s hathon and +henol the sta.ilit% is onl% O da%> 
 
 

T;B Solution  
 
5.,/0,12 94 

 
 P)e+a)e the TMB sol=tion as follo8sK 
 

SVSjVgVgjTet)ameth%l.eneidine Me>g>Fl=;a A)t> No> RPPTRN JTI mg 
 _eagentFg)ade acetone g ml 
 
 AissolBeV then add 
 
 _eagentFg)ade ethanol Tg ml 
 Pe)h%d)ol MSI i HJOJNV Me>g>Me)c; A)t> No> OIPJIWN I>SII ml 
 

_emains sta.le fo) at least \ months at Og F Jg dC 8hen sealed and +)otected 
f)om light> 

 
 
  
 Substrate Bu..er 
 

5.,/0,12 :4 
 

 _eagentFg)ade cit)ic acid monoh%d)ate Me>g>Fl=;a A)t> No> JPTWIN  \>S g 
 Aistilled 8ate)  RII ml 
 
 Mi@ to dissolBeV then adY=st the +H to T>O .% adding T M hOH> 
 Ma;e =+ to OIII ml 8ith distilled 8ate) and add I>J ml of hathon MU3UT  
 
 _emains sta.le fo) a.o=t \ months at Og F Jg dC> 
 Zn the a.sence of the hathon the sta.ilit% is onl% O da%> 
 
 
 

Culture ;edium CHP;"-CF 
 

 The +)e+a)ation of the medi=m has to .e ca))ied o=t in a class J lamina) flo8 
ste)ile ca.inetV =sing ase+tic techni]=e and )eagents and cons=ma.les that 
a)e ste)ile and +%)ogenFf)ee> 

ICCVAM In Vitro Pyrogenicity BRD: Appendix A4 May 2008

A-443



Pages 12 of 25 
So+FPBMCBIJ 

 

 

 

 

 
 _PMZ O\TI medi=m gII ml 
 H=man se)=m AB g ml 
 1FGl=tamineV JII mM g ml 
 Penicillin3St)e+tom%cin sol=tion OI ml 
 
 
 
 
P MDTHODS 
 
 
Ste+s ma);ed MatN a)e ca))ied o=t in a class J lamina) flo8 ste)ile ca.inetV =sing ase+tic 
techni]=e and )eagents and cons=ma.les that a)e ste)ile and +%)ogenFf)ee> 
 
 
 

P.1.1 Coating of IG-6 DGISA plates 
 
Ail=te the coating antiFZ1F\ anti.od% MClone O\N 8ith coating .=ffe) to J>g ng3ml and 
s8i)l to mi@V e>g> O mg of anti.od% in TII ml of coating .=ffe)> Add JII nl to each 8ell 
of a W\F8ell +late MN=ncFZmm=no Ma@iSo)+ FW\N 
Stac; the mic)otit)e +lates and allo8 to stand in the da); at Og F Jg dC>fo) O\ F
 JT ho=)s> 
 
As+i)ate and disca)d the coating sol=tion> Uash the coated +late S times 8ith 
demine)alised 8ate)V and ta+ o=t onto cell=lose>  
Pi+ette JII nl of .loc;ing .=ffe) into each of the 8ells to .loc; the )esid=al +)oteinF
.inding ca+acit% of the coated +lates. 

 
Seal the +lates 8ith adhesiBe filmV and sto)e in a h=midified atmos+he)e at J F R dC 
Mshelf lifeK t8o monthsN> 
 
 
 

P.1.2 Preparation of samples for assay at 
 
Sam+les a)e tested at the MVA acco)ding to the qT)ial Planq> 
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P.1.3 Collection of human blood  
 
4=alification of .lood dono)sK Blood dono)s a)e to desc)i.e themselBes as .eing in 
good healthV not s=ffe)ing f)om an% .acte)ial o) Bi)al infections Mincl=ding colds and 
infl=eneaN> Blood dono)s a)e not to .e ta;ing d)=gs ;no8n to infl=ence the +)od=ction 
of c%to;ines>  AlsoV See Section R> M.elo8N fo) the c)ite)ia fo) the )eYection of data as 
haBing come f)om a test =tilising .lood f)om a dono) not in good health> 
 
Procedureat: Ail=te O am+o=le of F)agmin MOIIII Z6 in O mlN 8ith O ml +%)ogenFf)ee 
distilled 8ate)>  A)a8 .ac; the +iston of a SI ml s%)inge .% a.o=t S mmV then inYectV 
=sing a s%)inge cali.)ated in #lV gI #l of the dil=ted F)agmin Bia the l=e) loc; ada+te) 
into the s+ace .et8een the s%)inge 8all and the +iston> Then attach a OW mmV 
JO ga=ge .=tte)fl% s%stem to the SI ml s%)inge> Alte)natiBel% a TImm JO ga=ge 
needle ma% .e =sed> 
 
6sing this +)e+a)ed Mhe+a)inisedN s%)ingeV d)a8 SI ml .lood f)om the median c=.ital 
o) ce+halic Bein of the left o) )ight a)m of a single dono)> Mi@ the .lood 8ith the 
anticoag=lant .% tilting the s%)inge seBe)al times> 
 
Afte)8a)ds )emoBe the .=tte)fl% o) the needle )es+> and t)ansfe) Og ml of the .lood 
into each of t8o gI ml ste)ileV +%)ogenFf)ee cent)if=ge t=.es>  
 
Dach single in vitro pyrogen test has to be e]ecuted with the cells of four 
donors individually. 
 

P.1.4 Isolation of PBMCs at 
 
PBMCs a)e isolated =sing 1%m+ho+)e+> The +)oced=)e is a modification of the 
man=fact=)e)sc inst)=ctions that ma% +e)mit cleane) se+a)ation of the PBMC> Sta)t 
the +)oced=)e not late) than J ho=)s afte) .lood 8ithd)a8al> 
 
ProcedureK Add Og ml PBS to each Og ml of he+a)inised 8hole .lood to ma;e J 
t=.es of SI ml of dil=ted .lood> _emoBe the cotton f)om a OIFml +i+ette and +lace the 
+i+ette ca)ef=ll% M+oint do8nN in the t=.e 8ith the dil=ted .lood> Add JI ml 
1%m+ho+)e+ to each of the t8o t=.esV Bia the inse)ted +i+ette to fo)m a lo8e) la%e)> 
Cent)if=ge at STI @ g fo) Tg min at )oom tem+e)at=)e MOR o Jg dCNV 8ith the cent)if=ge 
.)a;e set to off3ee)o> Afte) cent)if=gingV the monoc%tes fo)m a 8hite .and at a.o=t the 
Jg ml g)ad=ation of the t=.e> Ca)ef=ll% d)a8 off the s=+e)natant +hase and disca)d> 
Ta;e =+ the PBMC 8ith a OI ml +i+ette and t)ansfe) to a ne8 gI ml cent)if=ge t=.e> 
 
 

P.1.5 Washing PBMCsat 

 
To the isolated PMBNC add s=fficient PBS to giBe a total Bol=me of gI ml and 
cent)if=ge at STI @ g fo) Og min> 
 

ICCVAM In Vitro Pyrogenicity BRD: Appendix A4 May 2008

A-445



Pages 14 of 25 
So+FPBMCBIJ 

 

 

 

 

Po=) off the s=+e)natant +haseV and )es=s+end the sediment 8ith OI ml of PBS =sing 
a se)ological +i+ette Mas+i)ate and e@+ell seBe)al timesV do not Bo)te@N>  Ma;e =+ to a 
total Bol=me of gI ml 8ith PBS and cent)if=ge at STI @ g fo) OI min> 
 
Po=) off the s=+e)natant +hase and )es=s+end the sediment 8ith Og ml of _PMZFC> 
Pool the )es=s+ended sediments of .oth t=.es in one t=.e> Aete)mine the cell co=nt 
+e) ml in a  Ne=.a=e) haemoc%tomete) Msee lite)at=)e haematolog%N> Ail=te the cell 
s=s+ension 8ith _PMZFC to O mio cells3ml if the cell co=nt is a.oBe O>J mio cells3ml> 
This s=s+ension of PBMC in _PMZFC is =sed in the cellFc=lt=)e > 
 
The cells shall .e stim=lieed .% endoto@in o) sam+les 8ithin T ho=)s afte) .lood 
8ithd)a8al> 
 
 

P.1.6 D`uilibration of reagents for cell culture 
 
B)ing a Bial of the 1PS standa)dV the sam+les fo) assa% and a .ottle of _PMZFC 
to )oom tem+e)at=)e> 
 

P.1.P Preparation of the GPS standard curve at 
 
Add g ml of 1A1 )eagent 8ate) to the l%o+hilised contents of one Bial of the c=))ent 
6SP _efe)ence Standa)d Endoto@in o) the ZS to +)od=ce a stoc; sol=tion of JIII 
E6MZ6N3ml> Vo)te@ fo) at least SI min> The stoc; sol=tion )emains sta.le fo) OT da%s if 
sto)ed at J o RdC> 
P)e+a)e the 1PS standa)d c=)Be .% ma;ing se)ial dil=tions in saline of the stoc; 
sol=tion of endoto@inK 
 
1a.el seBen t=.esV A o G> Add the Bol=mes of saline to the t=.es s+ecified in ta.le OV 
.elo8> 
 
Ta;e JII#l of endoto@in stoc; sol=tion and add O>R ml of saline and Bo)te@ to ma;e 
J>I ml of a JII E6 MZ6N3ml sol=tion of 1PS p Sol=tion S> 
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;/<%, 3- =>,(/>/2")1 )? 2+, !=@ &2/1A/>A B$>C,: 
T=.
e 

1PS added to t=.e Saline k1PSl in t=.e % D!=@E "1 F,%% 

A OII #l of Sol=tion S p JI E6 WII #l JI E63ml G)2 ?)> B$%2$>, 
B OII #l of Sol=tion A p J E6 OWII 

#l 
O E63ml H-6 IJK#% 

C gII #l of Sol=tion B p I>g E6 gII #l I>g E63ml H-3 IJK#% 
A gII #l of Sol=tion C p I>Jg 

E6 
gII #l I>Jg E63ml H-H9 IJK#% 

E gII #l of Sol=tion A p I>OJg 
E6 

gII #l I>OJg E63ml H-H69 IJK#% 

F gII #l of Sol=tion E p I>I\S 
E6 

gII #l I>I\S E63ml H-H369 IJK#% 

G None O ml I E63ml H IJK#% 
 
Vo)te@ each of Sol=tions A F G afte) its +)e+a)ation and then =se each sol=tion fo) the 
+)e+a)ation of the s=.se]=ent dil=tion> 
MM=lti+les of the a.oBe Bol=mes ma% .e =sed to gene)ate la)ge) Bol=mes of Sol=tions 
A o G and an 1PS standa)d cali.)ated against the6SP _SE o) the ZS fo) endoto@in 
ma% .e =sed>N 
 
 
 

P.2 Cell Culture at 
 
Add 100 #l of RPMI-C to 8ells of col=mns O o OI as in tem+late OV see .elo8> 
 
 
Add 50 #l of the test samples SO o SOT  to 8ells as in tem+late OV see .elo8> 
 
 
Add 50 #l of GPS standards to 8ells as in tem+late OV .elo8> 
 
Sol=tion G into 8ells AS o AS MSTA _IN 
Sol=tion F into 8ells AT o AT MSTA _ON 
Sol=tion E into 8ells Ag o Ag MSTA _JN 
Sol=tion A into 8ells A\ o A\ MSTA _SN 
Sol=tion C into 8ells AP o AP MSTA _TN 
Sol=tion B into 8ells AR o AR MSTA _gN 
 
5;+, /<)C, )>A,> )? /AA"2")1 (,>#"2& 2+, &/#, 2"( 2) <, $&,A ?)> /AA"2")1& )? /%% 2+, 
&2/1A/>A&-4 
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Gentl% s8i)l the sol=tion of PBMC to )ed=ce settling of the cells and to dist)i.=te the 
PBMC mo)e eBenl% th)o=gho=t the _PMZFC sol=tion immediatel% .efo)e ali]=ots of 
PBMC a)e ta;en> Ao not Bo)te@> 
 
Add 100 #l of PBMC to the W\F8ell +late Msee tem+late OV .elo8N>  Add the PBMC .% 
)o8 in the follo8ing se]=enceK AV EV BV FV CV GV AV H>  A )e+eating +i+ette ma% .e 
=sed fo) these additions +)oBided that the ali]=ots a)e added .)is;l% to minimise the 
settling of cells> 
 
Gentl% s8i)l the )es=lting c=lt=)es to mi@ the contents of the 8ells 8itho=t c)ossF
contaminating 8ells> 
Znc=.ate the c=lt=)es 8itho=t Bi.)ation Mto allo8 the cells to settleN at SPdC fo) O\ F JTh 
in an atmos+he)e of gi COJ in h=midified ai)> 
 
 
;,#(%/2, 3L =MNO B$%2$>, (%/2,  
 1 2 3 4 5 6 7 8 9 10 11 12 
A S1 S2 R0 

0 
R1 

0.063 
R2 

0.125 
R3 

0.25 
R4 
0.5 

R5 
1 

S3 S4 void void 

B S1 S2 R0 
0 

R1 
0.063 

R2 
0.125 

R3 
0.25 

R4 
0.5 

R5 
1 

S3 S4 void void 

C S1 S2 R0 
0 

R1 
0.063 

R2 
0.125 

R3 
0.25 

R4 
0.5 

R5 
1 

S3 S4 void void 

D S1 S2 R0 
0 

R1 
0.063 

R2 
0.125 

R3 
0.25 

R4 
0.5 

R5 
1 

S3 S4 void void 

E S5 S6 S7 S8 S9 S10 
 

S11 S12 S13 S14 void void 

F S5 S6 S7 S8 S9 S10 
 

S11 S12 S13 S14 void void 

G S5 S6 S7 S8 S9 S10 
 

S11 S12 S13 S14 void void 

H S5 S6 S7 S8 S9 S10 
 

S11 S12 S13 S14 void void 

P,*L 
@3 Q @38 R 2,&2 &/#(%,& S3 T S38 
.H Q .9 R .,?,>,1B, &2/1A/>A ?)> ,1A)2)U"1 V .H R H IJK#%V .3 R H-H:7 IJK#%V .6 R H-369 
IJK#%V .7 R H-69 IJK#%V .8 R H-9 IJK#% /1A .9 R 3 IJK#% 5;+, ?"1/% B)1B,12>/2")1& />,L 
H-H369V H-H69V H-H9V HV3 /1A HV6JIK#%4- 
 
 
 

P.3 Detection of IG-6 in the supernatant medium by DGISA 
 
Zmm=no)eactiBe Z1F\ in ali]=ots of the tiss=e c=lt=)e fl=id is ]=antified =sing a 
Balidated E1ZSAV in 8hich the Z1F\ standa)d =sed as the assa% cali.)ant is cali.)ated 
against the ZS fo) Z1F\ MRW3gTRN> 
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P.3.1 Preparation of IG-6 standard curve 
 

 P)e+a)e the Z1F\ standa)d dil=tions as follo8sK  
 Fill each of P +ol%st%)ene t=.es MOJmlN 8ith gII nl of _PMZFC> 
 Add WII nl of _PMZFC to one f)oeen ali]=ot MOIInlN of Z1F\ standa)d Mp_eagent SN 

Ail=te this concent)ation MSol=tion ZN .% t)ansfe))ing gII nl to t=.e r MO in JN>  F=)the) 
dil=te .% t)ansfe))ing gII nl f)om this t=.e to the ne@tV gII nl f)om that t=.e to the 
follo8ing oneV and so onV ending 8ith the t=.e ma);ed 8ith O> 6se the _PMZFC in 
t=.e P as a .lan; Msee ta.le JN> 
 
;/<%, 6- =>,(/>/2")1 )? 2+, W!T: &2/1A/>A B$>C, ?>)# /1 /%"X$)2 )? 2+, W!T: &2/1A/>A. 

Sol> Z1F\ added _PMZFC  Z1F\ in t=.e 
Z OII #l of f)oeen sol>p TIII +g WII #l TIII +g3ml 
r gII #l of Sol=tion Z p JIII +g gII #l JIII +g3ml 
h gII #l of Sol=tion r p OIII +g gII #l OIII +g3ml 
1 gII #l of Sol=tion h p gII +g gII #l gII +g3ml 
M gII #l of Sol=tion 1 p JgI +g gII #l JgI +g3ml 
N gII #l of Sol=tion M p OJg +g gII #l OJg +g3ml 
O gII #l of Sol=tion N p \J>g +g gII #l \J>g +g3ml 
P None gII #l I +g3ml 

 
Y)>2,U ,/B+ )? @)%$2")1& W I Z /?2,> "2& (>,(/>/2")1 /1A 2+,1 $&, ,/B+ &)%$2")1 ?)> 2+, 
(>,(/>/2")1 )? 2+, &$<&,X$,12 A"%$2")1- 
 
MN$%2"(%,& )? 2+, /<)C, C)%$#,& #/* <, $&,A 2) 0,1,>/2, %/>0,> C)%$#,& )? @)%$2")1& W Q =4- 
 
 
 

P.3.2  Addition of standards and samples 
 
Vol=mes a)e s=fficient fo) T mic)otite) +lates> 
Ail=te detection anti.od% M_eagent JN 8ith dil=tion .=ffe) M_eagent TN Me>g> O in gII 
kJII nl of _eagent J f OII ml of _eagent TlNV and mi@ 8itho=t ca=sing foam to fo)m 
Test each .atch of detection anti.od% in se+a)ate e@+e)iments to dete)mine the 
o+tim=m dil=tion> 
 

 r=st .efo)e =sing sha;e o=t the .loc;ing .=ffe) f)om the anti.od%Fcoated mic)otit)e 
+latesV +lace the +lates on cell=lose 8ith the o+enings facing do8nV and ta+> 
At the end of the tiss=e c=lt=)e inc=.ationV t)ansfe) gI #l of s=+e)natant f)om each of 
the 8ells of col=mns O o OI of the tiss=e c=lt=)e +late to the co))es+onding 8ells on 
each of the c%to;ine E1ZSA +lates o see tem+late OV a.oBe and tem+late JV .elo8> A 
m=ltichannel +i+ette ma% .e =sed> Ens=)e that the 8ell contents a)e mi@ed .% 
as+i)ating and e@+elling gI #l th)ee times .efo)e t)ansfe))ing the li]=id> MThe 8ells in 
col=mns OO and OJ a)e fo) the Z1F\ standa)d c=)Be o seeV .elo8N>  
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 T)ansfe) gI nl of each of the dil=tions of the Z1F\ standa)dV and of the .lan;V into 

J 8ells each Mstanda)d concent)ations f)om TIII F \J>g +g3mlN> 
 Add JII nl of dil=te detection anti.od% Me>g> O in gIIN to each of the 8ellsV seal the 

mic)otit)e +lates 8ith adhesiBe filmV and allo8 to stand fo) J F S ho=)s at JI F Jg dC> 
6se tem+late J .elo8> 

 
;,#(%/2, 6L I!W@[ (%/2, 
 1 2 3 4 5 6 7 8 9 10 11 12 
A S1 S2 R0 R1 R2 R3 

 
R4 R5 S3 S4 0 0 

B S1 S2 R0 R1 R2 R3 
 

R4 R5 S3 S4 62.5 62.5 

C S1 S2 R0 R1 R2 R3 
 

R4 R5 S3 S4 125 125 

D S1 S2 R0 R1 R2 R3 
 

R4 R5 S3 S4 250 250 

E S5 S6 S7 S8 S9 S10 
 

S11 S12 S13 S14 500 500 

F S5 S6 S7 S8 S9 S10 
 

S11 S12 S13 S14 1000 1000 

G S5 S6 S7 S8 S9 S10 
 

S11 S12 S13 S14 2000 2000 

H S5 S6 S7 S8 S9 S10 
 

S11 S12 S13 S14 4000 4000 

P,*L 
@3 Q @38 /1A .H Q .9 />, /& A,?"1,A ?)> ;,#(%/2, 3 5&,, /<)C,4- 
Y/%$,& "1 B)%$#1& 33 /1A 36 />, B)1B,12>/2")1& "1 (0K#% ?)> W!T:- 

 
 

 
 

P.3.3 Addition of substrate solution and measuring 
 
 
 P)e+a)e the s=.st)ate sol=tion sho)tl% .efo)e =se> T)ansfe) WI ml of s=.st)ate .=ffe) 

M_eagent \N to a +lastic .ottleV add T>g ml of TMB sol=tion M_eagent gNV and mi@> 
 Uash the mic)otit)e +lates .% imme)sing them S times in 8ash sol=tionV then )inse 

S times 8ith demine)alised 8ate)> Place the mic)otit)e +lates face do8n on cell=lose 
and ta+> 
Pi+ette JII nl of s=.st)ate sol=tion into each 8ell> Afte) OI F Og min=tesV sto+ the 
ene%me )eaction .% adding gI nl38ell of sto++ing sol=tion> Ui+e the .ac; of the 
mic)otit)e +lates 8ith a clean tiss=eV then meas=)e the a.so).ance at TgI nm in a 
E1ZSA +late )eade) =sing a gTI nm to gWI nm co))ectiBe filte)> S=.t)act the Bal=es of 
the meas=)ement 8ith the co))ectiBe filte) f)om Bal=es meas=)ed 8ith the TgI nm 
filte)>  
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Q  DATA ANAGRSIS, PRDDICTION MODDG AND RDGATDD 
DRRORS 

 

Q.1  Acceptance Criteria 
The assa% sho=ld .e conside)ed acce+ta.le onl%V if the follo8ing c)ite)ia a)e metK 
 
The E1ZSA is Balid if the OA of the .lan; cont)ol is .elo8 I>Og and the mathematical 
f=nction M]=ad)atic modelN of the Z1F\ standa)d c=)Be +)od=ces an )J sI>Wg> 
 
The )eactions Min te)ms of OAN on the endoto@in concent)ations giBe a sigmoidal 
ascending dose )es+onse> 

 
Blood dono)s a)e conside)ed lo8 )es+onde)s if thei) mean OA Bal=e fo) the endoto@in 
)efe)ence standa)d concent)ation O E63ml M_gN is .elo8 the mean OA Bal=e fo) 
OIII +g3ml of Z1F\> 1o8 )es+onde)s sho=ld not .e incl=ded in the assessment> 
Blood dono)s sho8ing a mean OA Bal=e fo) the negatiBe cont)ol M_IN a.oBe the 
mean OA Bal=e at gII +g3ml of Z1F\ +e) millilit)e a)e also not incl=ded in the 
assessment Mhigh )es+onde)N 
Zf the test sam+le sho8 an i))eg=la) )es+onse Me>g> high SANV chec; the )es=lts 
o.tained fo) the .lan; and the standa)d endoto@in concent)ations de)iBed f)om the 
dono) in ]=estion> Zf the latte) )es=lts a)e inconsistent 8ith those 8hich 8o=ld 
o)dina)il% .e e@+ectedV then the dono) in ]=estion m=st .e e@cl=ded f)om the 
assessment> 
 
From a set of four donors a ma]imum of one donor may be e]cluded from the 
assessment, otherwise the test has to be repeated with four different donors. 
 

Q.2 Interference Test 

Q.2.1 Interference with the cell system 
Fo) each +)od=ct tested the fi)st timeV it is necessa)% to dete)mine 8hethe) it )e]=i)es 
dil=tion +)io) to assa% o) not> The follo8ing e@+e)iment chec;s fo) inte)fe)ence 
.et8een the sam+le and the PBMC and3o) E1ZSA s%stem> 
Pe)fo)m a dil=tion se)ies of the +)od=ct 8ith dil=tion facto) J o) highe)V if necessa)%> 
Ail=tions sho=ld not )each o=tside the )ange 8he)e the detection limit of the test does 
not allo8 to dete)mine the defined endoto]in limit of the +)od=ct MMVAN> Zf no 
endoto@in limit is defined it can easil% .e estimated .% diBiding SgIE6 .% the 
ma@im=m ho=)l% dose> ME@am+leK The ma@im=m ho=)l% dose is OIImg3+atient^ then 
the estimated endoto@in limit is SgI3OII p S>gE63mgN  
S+lit each dil=tion Mq=ndil=tedq ma% .e incl=dedN and test it s+i;ed and =ns+i;ed in 
]=ad)=+licates> S+i;e 8ith an endoto@in concent)ation f)om the middle of the 
endoto@in standa)d c=)Be Me>g> I>Jg E63mlN> P)e+a)e the s+i;ing sol=tion in _PMZFC 
instead of saline and +)efill the 8ells fo) this +=)+ose fi)st 8ith gInl of _PMZFC and 
then add gInl of the s+i;ing sol=tion> The +)efill fo) the =ns+i;ed testing of the dil=tion 
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is OII nl of _PMZFC +e) 8ell> Then add gInl of the +)od=ct dil=tion Mo) =ndil=ted 
+)od=ctV )es+>N to T 8ells containing the s+i;ing sol=tion and T 8ells containing onl% 
_PMZFC> 
 
P)oceed acco)ding to the testing inst)=ctions Msee a.oBeN> 
Aete)mine the lo8est dil=tion Mhighest concent)ationN of the +)od=ct that %ields an 
endoto@in s+i;e )ecoBe)% of gI to JIIi> Fo) that +=)+ose calc=late the mean 
endoto@in Bal=es of the =ns+i;ed and the s+i;ed +)od=ct dil=tions a++l%ing the 
TF+a)amete) logistic model on the endoto@in cali.)ation c=)Be> Conside) that in this 
nomenclat=)e q=ndil=tedq means also a dil=tion> Then s=.t)act the endoto@in Bal=e of 
the =ns+i;ed dil=tion f)om the endoto@in Bal=e of the co))es+onding s+i;ed dil=tion> 
Calc=late the s+i;e )ecoBe)% fo) each dil=tion in +e)cent ta;ing the theo)etical Bal=e 
Ms+i;e concent)ation e>g> I>Jg E63mlN as a OIIi> 
E@am+leK Tested dil=tions and s+i;e )ecoBe)% Kq=ndil=tedq p Jgi^ O in J p TWi^ O in T 
p WIi and O in R p OOIi> Then the dil=tion meeting the )e]=i)ements is O in T> 
 
During the Oalidation Phase of the european study the test samples will be 
generally tested at the ma]imum valid dilution 1MOD8. 
 

Q.2.2 Interference with the DGISA system 
Sim=late a +%)ogen test 8itho=t cells and 8itho=t inc=.ation =sing the chosen test 
dil=tion of the +)od=ct Mf)om testing qinte)fe)ence 8ith the cell s%stemqV in the e@am+le 
O in TN> P)e+a)e eno=gh )e+licates to s+i;e 8ith the Z1F\ standa)d c=)Be 
concent)ations MTIII F \J>g +g3ml and the .lan;N in d=+licate MOJ 8ellsN> Test the 
Z1F\Fs+i;ed sol=tions di)ectl% fo) inte)fe)ence in the E1ZSA s%stem togethe) 8ith a 
=ns+i;ed Z1F\ standa)d dil=tion se)ies> A++l% e@actl% the same methodolog% as fo) a 
)eal +%)ogen test> Zf inte)fe)ence in the E1ZSA s%stem a++ea)sV the +)od=ct has to .e 
tested in f=)the) dil=tions .=t not e@ceeding the ma@im=m Balid dil=tion Msee a.oBeN>  
The lo8est dil=tion Mhighest concent)ationN of the +)od=ct not inte)fe)ing 8ith PBMC 
and the E1ZSA is conside)ed as the f=t=)e dil=tion fo) )o=tine testing> 
 

Q.3  Prediction model 
Pe)fo)m the test 8ith a ce)tain +)od=ct acco)ding to this SOP> A++l% a Balid test 
dil=tion sho8ing no inte)fe)ence 8ith the test s%stems as 8)itten a.oBe> Calc=late the 
+a)amete)s of the endoto@in standa)d c=)Be a++l%ing the TF+a)amete) logistic model> 
Zf this model does not fit %o=) endoto@in concent)ationsV these haBe to .e o+timieed 
and ada+ted to %o=) local conditions> 
_eYect o=tlie)s onl% afte) chec;ing acco)ding to Ai@onjs Test> Test on the leBel of 
+ p I>W o) I>Wg>  
Calc=late the mean OA Bal=e of all )e+licates Mat least t)i+licatesN> Cali.)ate the mean 
OA Bal=es of the +)od=ct on the endoto@in standa)d c=)Be and doc=ment the 
estimated endoto@in concent)ation> M=lti+l% the estimated endoto@in concent)ation .% 
the dil=tion facto) Mma% .e O in s+ecial casesN> This Bal=e )e+)esents the +%)ogenicit% 
of the sam+le in te)ms of endoto]in e`uivalents for the donor under test> Zt sho=ld 
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not e@ceed the calc=lated endoto@in limit concent)ation> Zn this case the +)od=ct 
sho8s a negatiBe +%)ogen )eaction fo) this +a)tic=la) dono)> Othe)8ise the sam+le is 
defined as sho8ing a +ositiBe +%)ogen )eaction fo) that +a)tic=la) dono)> Aete)mine 
the )eactions of all dono)s of the test> Since ma@imall% O dono) ma% .e e@cl=ded f)om 
the testV the)e a)e eithe) T o) S )eactions Mf)om T o) S dono)sN 8hich a)e ma);ed as 
qfq fo) +ositiBe and qFq fo) negatiBe> 
 
Decision level 1: 
 
& Zf all dono)s MT o) SN sho8 a negatiBe )eactionV the +)od=ct +asses 
& Zf J o) mo)e dono)s sho8 a +ositiBe )eactionV the +)od=ct fails 
& Zf O dono) sho8s a +ositiBe )eactionV an additional test 8ith fo=) diffe)ent dono)s 

has to .e +e)fo)med Mgo to decision leBel JN 
 
Decision level 2 
 
& Zf o=t of \ to R dono)s a ma@im=m of O dono) sho8 a +ositiBe )eactionV the +)od=ct 

+asses> 
& Zn an% othe) caseV the +)od=ct fails  
 
Remara: Zn o)de) to o+timiee the +)ediction model of this test a methodolog% =sing a 8ell 
cha)acte)ieed )efe)ence s=.stance Midentical in com+osition to the test s=.stanceN is in 
+)e+a)ation> Uith this adBanced +)ediction model inte)fe)ences in the test d=e to dono) 
Ba)ia.ilit% 8ill .e )ed=ced ma);edl%> 
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9 HDAGTH SAFDTR AND DNOIRONMDNT 
 
Human material 
 
H=man mate)ial sho=ld .e t)eated as .iologicall% haea)do=s and all 8o); =sing h=man 
mate)ial is to .e ca))ied o=t acco)ding to the +)oced=)es s+ecified in the NOVA_TZS  Safet% 
G=idelines> 
 
C=lt=)es of h=man mate)ial sho=ld .e t)eated as .iologicall% haea)do=s 8aste and dis+osed 
of acco)ding to the +)oced=)es s+ecified in the NOVA_TZS  Safet% G=idelines> 
 
Bacterial endotoJin isV as its name indicatesV a to@ic agent and sho=ld .e handled 8ith 
ca)e> 
 
P)eca=tionsK  CoBe) o+en c=ts .efo)e =se>  Ao not get in e%esV on s;inV on clothing>  ABoid 
inhaling>  hee+ containe) closed>  
 
Fi)st AidK  Zn case of contactV immediatel% fl=sh e%es o) s;in 8ith +lent% of 8ate) fo) at least 
Og min=tes>  Zf inhaledV )emoBe to f)esh ai)>  Zf not .)eathingV giBe a)tificial )es+i)ationV 
+)efe)a.l% mo=thFtoFmo=th>  Zf .)eathing is diffic=ltV giBe o@%gen> 
 
Effects of s;in a.so)+tion can incl=de feBe)V headache and h%+otension> 
 
Effects of inhalation can incl=de feBe)V headache and h%+otension> 
 
Effects of ingestion F adBe)se effects a)e =nli;el% since ingested endoto@in is )a+idl% 
deto@ified> 
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10  ANNDU  
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11 RDFDRDNCDS 
 
Blee;e)V U>h>V de G)ootV E>M>V den Boe)V P>r>V BiesselsV P>T>V Aa)denV 1>A> and Ba;;e)V r>C> 
MOWWTN Meas=)ement of inte)le=;inF\ +)od=ction .% monoc%tes fo) in Bit)o safet% testing of 
hemoglo.in sol=tions> A)tif Cells Blood S=.stit Zmmo.il Biotechnol> JJV RSgFTI> 
 
Aina)elloV C>A>V GattiV S> and Ba)tfaiV T> MOWWWN FeBe)K lin;s 8ith an ancient )ece+to)> C=)) 
Biol> WV _OTPFgI> 
 
Aina)elloV C>A>V OcConno)V r>V>V 1oP)esteV G> and S8iftV _>1> MOWRTN> H=man le=;oc%te 
+%)ogen test fo) detection of +%)ogenic mate)ial in g)o8th ho)mone +)od=ced .% )ecom.inant 
Esche)ichia coli> r> Clin> Mic)o.iol- JIV SJSFSJW> 
 
A=ffV G>U> and At;insV E> MOWRJN The detection of endoto@in .% "1 C"2>) +)od=ction of 
endogeno=s +%)ogenK com+a)ison 8ith ame.oc%te l%sate gelation> r Zmm=nol Methods gJV 
SJSFSSJ> 
 
Fenn)ichV S>V Fische)V M>V Ha)t=ngV T>V 1e@aV P>V MontagF1essingV T>V SonntagV H>G>V 
UeigandtV M> and Uendel> MOWWWN A Aetection of endoto@ins and othe) +%)ogens =sing 
h=man 8hole .lood> AeB Biol Stand> OIOV OSOFW> 
 
Finne% ArK Statistical Method in Biological Assa%V Thi)d Edition> 1ondonV  
Cha)les G)iffin and Com+an% 1tdV OWPR> 
 
Gaines Aas _E and T%deman MS> MOWRJN Zte)atiBe 8eighted )eg)ession anal%sis of  
logit )es+onsesK A com+=te) +)og)am fo) anal%sis of .ioassa%s and  
imm=noassa%s> Com+=te) P)og)ams in Biomedicine Og^ OSFJJ> 
 
HansenV E>U> and Ch)istensenV r>A> MOWWIN Com+a)ison of c=lt=)ed h=man monon=clea) 
cellsV 1im=l=s ame.oc%te l%sate and )a..its in the detection of +%)ogens> r Clin Pha)m The)> 
OgV TJgFSS> 
 
1eBinV r> and BangV F>B> MOW\TN A desc)i+tion of cell=la) coag=lation in the 1im=l=s> B=ll> 
rohn Ho+;ins Hos+- OggV SSPFSTg> 
 
MascoliV C>C> and Uea)%V M>E> MOWPWaN 1im=l=s ame.oc%te l%sate M1A1N test fo) detecting 
+%)ogens in +a)ente)al inYecta.le +)od=cts and medical deBicesK adBantages to 
man=fact=)e)s and )eg=lato)% officials> r Pa)ente) A)=g Assoc> SSV ROFWg> 
 
MascoliV C>C> and Uea)%V M>E> MOWPW.N A++lications and adBantages of the 1im=l=s 
ame.oc%te l%sate M1A1N +%)ogen test fo) +a)ente)al inYecta.le +)od=cts> P)og Clin Biol _es> 
JWV SRPFTIJ> 
 
Meage)V A>V Pa)tiV S>V 1e=ngV H>V PeilV E> and MahonV B> MOWRPN P)e+a)ation and 
cha)acte)ieation of monoclonal anti.odies di)ected against antigenic dete)minants of 
)ecom.inant h=man t=mo=) nec)osis facto) M)TNFN> H%.)idoma \V SIgFSOO> 
 
PooleV S>V Sel;i);V S>V _affe)t%V B>V Meage)V A>V Tho)+eV _> and Gea)ingV A> MOWRWN Assa% of 
+%)ogenic contamination in +ha)mace=ticals .% c%to;ine )elease>  P)oceedings of the 
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E=)o+ean Uo);sho+ on detection and ]=antification of +%)ogen>  Pha)me=)o+aV NoBem.e) 
OWRWV OPFOR> 
 
PooleV S>V Tho)+eV _>V Meage)V A>V H=..a)dV A>_> and Gea)ingV A>r>H> MOWRRN Aetection of 
+%)ogen .% c%to;ine )elease> 1ancet RgPPV OSI> 
 
_a%V A>V _edheadV h>V Sel;i);V S> and PooleV S> MOWWIN Va)ia.ilit% in 1PS com+ositionV 
antigenicit% and )eactogenicit% of +hase Ba)iants of Bo)detella +e)t=ssis> FEMS Mic)o.iolog% 
1ette)s PWV JOOFJOR> 
 
SchinsV _>P>F>V Ban Ha)tingsBeldtV B> and Bo)m P>r> MOWW\N IU C"C) c%to;ine )elease f)om 
8hole .lood> E@+> To@ic Pathol> TRV TWTFTW\> 
 
Ta;ta;V t>S>V Sel;i);V S>V B)isto8V A>F>V Ca)+ente)V A>V BallV C>V _affe)t%V B> and PooleV S> 
MOWWON Assa% of +%)ogens .% inte)le=;inF\ )elease f)om monoc%tic cell lines> r Pha)m 
Pha)macol TSV gPRFgRJ> 
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