
 
 

 
 
Validation of Biomedical Testing Methods 
 
 

In vitro test %or pyrogen,endoto.in using human 
whole blood 
"" #$ #" 
 
  

SSttaannddaarrdd  OOppeerraattiinngg  PPrroocceedduurree  
  
 
 
 
Onl( the ,es.onsi1le of the G4P67A 9nit is allo;ed to  
ma>e co.ies of this doc@mentA
ECt,a eCam.les can 1e o1tained at the G4P67A 9nitA 
7@alit( Doc@ments a,e onl( Ealid if the( a,e signed 1( 
the ,es.onsi1le of the G4P67A 9nit in and .,oEided
;ith a 1l@e co.( n@m1e, 

Co.( n@m1e, 
 
 
 

 
Hdentit( 

 
 

ICCVAM In Vitro Pyrogenicity BRD: Appendix A3 May 2008

A-307



SOP WB I(6 Page 2 of 2  
 

  

 
 

  
  
 

 
  

Standard Operating procedure 
Hn Eit,o pyrogen test using human whole blood 
  
  
  
  
  
  
  
  
 

Ve,sion n@m1e,J ""#$#" 
A..lica1le f,omJ "" #$ #" 
EC.i,ed atJ    

 
 
 
 
 
 
 

D,afted 1(J Name Ste.hen Poole   
 Date "" #$ #"   
 Signat@,e    

 
MeEie;ed 1(J Name    
 Date    
 Signat@,e    

 
A..,oEed 1(J Name    
 Date    
 Signat@,e    

 
Hss@ed 1(J Name    
 Date    
 Signat@,e    

 
 
 
 
NO;ne,6T,aine,J Signat@,eJ DateJ 

ICCVAM In Vitro Pyrogenicity BRD: Appendix A3 May 2008

A-308



SOP WB I(6 Page 3 of 3  
 

  

 
 

  
  
 

 
  

PAGE OF CHANGES 
 
 
 
Date of change6 
Date of d,aftJ 

Ve,sionR 
n@m1e,J 

Changed 
.ageSsTJ 

S@mma,( of the changeSsTJ Changed 
1(6SignAJ 

"" #$ #" ""#$#"  Sections UV W and X# ,ed,afted  
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     

ICCVAM In Vitro Pyrogenicity BRD: Appendix A3 May 2008

A-309



SOP WB I(6 Page 4 of 4  
 

  

 
 

  
  
 

 
  

 
 
 
TABLE OF CONTENTS                                                                                  Page No. 
 
1 INTRODUCTION.......................................................................................................5 
2 PURPOSE.................................................................................................................5 
3 SCOPE /LIMITATIONS.............................................................................................5 
4 METHOD OUTLINE..................................................................................................5 
5 DEFINITIONS ABBREVIATIONS.............................................................................5 
6 MATERIALS .............................................................................................................5 
7 METHODS ................................................................................................................5 

$AXA STEPS PMHOM TO B4OODRC94T9ME ............................................................ 5 
7.6.6. Preparation of ali9uots of the :PS (endotoxin) standard (STD)at AAAAAAAAA Z 
7.6.A. Preparation of ali9uots of the I:CD standardat AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Z 
7.6.E. Coating of I:CD E:ISA platesAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Z 
7.6.I. Preparation of samples for testingat AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Z 
7.6.J. Collection of human blood AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Z 
7.6.D. Storage of blood AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Z 
7.6.7. E9uilibration of reagents for cell cultureAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Z 
7.6.L. Preparation of the :PS standard curveatAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Z 

$A"A B4OOD C94T9MEat.............................................................................................. 5 
8 DATAANALGSIS ......................................................................................................5 
9 HEALTH SAFETG AND ENVIRONMENT ................................................................5 
10 ANNEX..................................................................................................................26 
11 REFERENCES........................................................................................................5 
 
 

ICCVAM In Vitro Pyrogenicity BRD: Appendix A3 May 2008

A-310



SOP WB I(6 Page 5 of 5  
 

  

 
 

  
  
 

 
  

; <=T?O@UCT<O= 
 
Pa,ente,al .ha,mace@tical .,od@cts m@st 1e sho;n to 1e f,ee f,om .(,ogenic SfeEe,R
ind@cingT contaminationA  [hile a .(,ogen ma( in gene,al 1e defined as an( 
s@1stance that ca@ses feEe,V the .(,ogens that almost inEa,ia1l( contaminate 
.a,ente,al .ha,mace@ticals a,e 1acte,ial endotoCins Sli.o.ol(saccha,idesV 4PST f,om 
G,amRnegatiEe 1acte,ia SMascoli and [ea,(V X]$]aV X]$]1TA  The,e a,e t;o 
Pha,maco.oeial tests fo, .(,ogenic contaminationJ the ,a11it .(,ogen test and the 
4im@l@s amoe1oc(te l(sate S4A4T testA  The ,a11it .(,ogen testV ;hich detects 4PS 
and othe, .(,ogensV inEolEes meas@,ing the ,ise in 1od( tem.e,at@,e eEo>ed in 
,a11its 1( the int,aEeno@s in^ection of a ste,ile sol@tion of the s@1stance to 1e 
eCaminedA  Hn cont,astV the 4A4 test detects onl( 4PSJ it is desc,i1ed in 
Pha,maco.oeias as the 1acte,ial endotoCins test SBETTA  The .,inci.le of the 4A4Rtest 
is that 4PS ca@ses eCt,acell@la, coag@lation of the 1lood Shaemol(m.hT of the 
ho,seshoe c,a1V :imulus polyphemus  S4eEin _ BangV X]`aTA  Altho@gh the 4A4 test is 
g,ad@all( s@.e,seding the ,a11it .(,ogen testV h@nd,eds of tho@sands of ,a11it 
.(,ogen tests a,e still ca,,ied o@t each (ea, a,o@nd the ;o,ldV la,gel( on .,od@cts 
;hich cannotV fo, one ,eason o, anothe,V 1e tested in the 4A4 testA  [hile .,oEing 
gene,all( ,elia1leV 1oth the ,a11it .(,ogen test and 4A4 test haEe sho,tcomingsA  The 
,a11it .(,ogen test @ses eC.e,imental animalsV is costl( and is not b@antitatiEeA  The 
4A4 test giEes false negatiEes ;ith ce,tain .,od@ctsV can oEe,estimate the .(,ogen 
content of othe, .,od@cts and does not detect .(,ogens othe, than 1acte,ial endotoCin 
S4PSTV s@ch as G,amR.ositiEe eCotoCinsV Ei,@ses and f@ngi SDina,ello et alAV X]Wac 
Poole et alAV X]WWc Ma( et alAV X]]#c Ta>ta> et alAV X]]Xc Fenn,ich et alAV X]]]TA 
 The 1asis of the ,a11it .(,ogen test is the in vivo stim@lation 1( eCogeno@s 
.(,ogens S@s@all( 4PST of ,a11it .e,i.he,al 1lood monoc(tes to .,od@ce the 
endogeno@s .(,ogens that ca@se feEe,A  The endogeno@s .(,ogens a,e .(,ogenic 
c(to>ines s@ch as t@mo@, nec,osis facto,! STNF!TV inte,le@>inRX SH4RX! and H4RX"V 
t;o se.a,ate gene .,od@ctsTV H4R` and H4RW SDina,ello et alAV X]]]TA  Hn Eie; of the 
sho,tcomings of the ,a11it .(,ogen test and the 4A4 testV in vitro .(,ogen tests that 
@tilise the eCb@isite sensitiEit( to eCogeno@s .(,ogen of monoc(tes haEe 1een 
.,o.osedA  Hn s@ch testsV .,od@cts a,e inc@1ated ;ith h@man .e,i.he,al 1lood 
monoc(tes So, monon@clea, cellsV PBMNCV o, le@>oc(tesT and the conditioned media 
assa(ed fo, .(,ogenic c(to>ines SD@ff _ At>insV X]W"c Dina,ello et alAV X]Wac Poole et 
alAV X]WWV X]W]c Hansen and Ch,istensenV X]]#c Ta>ta> et alAV X]]Xc Blee>e, et alAV 
X]]aTA 
 The isolation of monoc(tes6le@>oc(tes f,om ;hole 1lood is la1o@,RintensiEe 
and timeRcons@mingV technicall( so.histicatedV ,eb@i,es eC.ensiEe ,eagents and 
does not g@a,antee the isolation of cells in a nonRactiEated stateA  H@man ;hole 
1lood .,od@ces c(to>ines in ,es.onse to .(,ogen64PS SDesch et alAV X]W]c FinchR
A,ietta and Coch,anV X]]Xc Ha,t@ng and [endelV X]]`T and in vitro .(,ogen tests 
@sing h@man ;hole 1lood a,e 1eing eEal@ated in a n@m1e, of la1o,ato,iesV .a,tic@la,l( 
in Ge,man( SHa,t@ng and [endelV X]]`c Fenn,ich et alAV X]]]T and So@th Af,ica SPool 
et alAV X]]WTA  The ma^o, diffe,ences 1et;een these ;hole 1lood in vitro .(,ogen tests 
a,e the c(to>ine chosen as the ,eado@t Smeas@,ed Ea,ia1leTV the d@,ation of 
inc@1ation of the .,od@ct So, 4PS standa,dT ;ith the 1loodV and the incl@sion6omission 
of inte,fe,on# as coRstim@l@s S.,iming agentTA  The .,efe,,ed ,eado@t is H4RX" 
SHa,t@ng and [endelV X]]`c Fenn,ich et alAV X]]]T o, H4R` SPool et alAV X]]WTV 
altho@gh TNF! also ;o@ld a..ea, to 1e s@ita1le SDesch et alAV X]W]c FinchRA,ietta 
and Coch,anV X]]Xc Ha,t@ng and [endelV X]]`TA  The d@,ation of inc@1ation is 
dete,mined to some eCtent 1( conEenience 1@t also 1( the choice of ,eado@tA  A sho,t 
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SahT inc@1ation of Sdil@tedT 1lood ;ith a Ee,( la,ge dose of 4PS SX# $g6mlV iAeA some 
X##### H96mlT stim@lated the .,od@ction of H4RX" Sand TNF!T ;he,eas a longe, 
inc@1ation S"ahT of Sdil@tedT 1lood ;as ,eb@i,ed fo, m@ch smalle, doses of 4PS SX 
.g6ml and a1oEeT to stim@late the .,od@ction of H4RX" Sand TNF!V Ha,t@ng and 
[endelV X]]`TA  A length( inc@1ation SXW hTV in the .,esence of inte,fe,on#V ;as also 
faEo@,ed ;hen H4R` ;as the ,eado@t SPool et alAV X]]WTA 
 O@, .,eEio@s ;o,> ;ith monoc(tes6monoc(tic cells .ointed to the me,its of H4R
` as the ,eado@t 1eca@se H4R`V @nli>e H4RX" and TNF!V is sec,eted enti,el( into the 
cellRconditioned medi@mV in la,ge b@antitiesV .e,mitting its com.lete estimation SPoole 
et alAV X]W]c Ta>ta> et alAV X]]XTA 
 
 
 
 
C PU?POSD 
 
To deEelo. an in vitro .(,ogen test that ;ill se,Ee as a ,e.lacement fo, the ,a11it 
.(,ogen testA 
 
 
 
E SCOPD , F<G<THT<O=S 
 
The method desc,i1ed 1elo; is fo, the eEal@ation of an in Eit,o ;hole 1lood6H4R` 
,elease testA  Ht is not a dfinalisede test s(stem fo, the testing of medicinal .,od@ctsA  
The method ma( 1e a..lied onl( to .,e.a,ations that haEe 1een Ealidated ;ith the 
methodV iAeA sho;n not to inte,fe,e in the test s(stemJ see ANNEfA 
 
This SOP is o.timised fo, the detection of 1acte,ial endotoCinsA  An alte,natiEe SOPV 
SOPA[BTANEPANHBSCA#U#$#"V is o.timised fo, the detection of endotoCin and nong
endotoCin .(,ogensA  SOPA[BTANEPANHBSCA#U#$#" is to 1e @sed to test .,od@cts 
s@s.ected of contamination ;ith nongendotoCin .(,ogensA 
 
 
I GDTHO@ OUTF<=D 
 
F,eshl( ta>en h@man ;hole 1lood is he.a,inisedV dil@ted ;ith saline and stim@lated 
fo, X`R"ah ;ith standa,d endotoCin S4PST and .,e.a,ations @nde, testA  Follo;ing this 
stim@lationV the concent,ation of H4R` in the cellRconditioned medi@m is b@antified 
@sing a s.ecific E4HSA S;hich is cali1,ated in te,ms of the a..,o.,iate inte,national 
standa,dTA  The const,@ction of a doseR,es.onse c@,Ee fo, endotoCin standa,d Ee,s@s 
concent,ation of ,eleased H4R` .e,mits the estimation of the .(,ogenic contamination 
of the .,e.a,ations @nde, testA  The contamination is meas@,ed in endotoCinR
eb@iEalent @nitsA 
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K @DF<=<T<O=S , HBB?DN<HT<O=S 
 
$g   mic,og,am 
$l  mic,olit,e 
A1  anti1od( 
BSA  1oEine se,@m al1@min 
CO"  Ca,1on dioCide 
hC  deg,ees Celsi@s SCentig,adeT 
DRM  doseR,es.onse  
EA coli  Esche,ichia coli 
E4HSA  Eni(meRlin>ed imm@noso,1ent assa( 
EP  E@,o.ean Pha,maco.oeia 
E9  endotoCin @nits 
FDA  Food and D,@g Administ,ation S9SAT 
g  g,am 
h  ho@, 
HHFCS  heatRinactiEated SjZ`hC fo, U# minT foetal calf se,@m 
H"O"  h(d,ogen .e,oCide 
H"SOa  s@l.h@,ic acid 
H4  inte,le@>in 
HS  inte,national standa,d 
H9  inte,national @nit 
l     lit,e  
kOH  .otassi@m h(d,oCide 
4A4  lim@l@s amoe1oc(te l(sate  
4PS  li.o.ol(saccha,ide 
M  mola, 
MA1  monoclonal anti1od( 
mg  millig,am  
min  min@te 
ml  millilit,e  
mM  millimola, 
NaCl  sodi@m chlo,ide 
NaOH  sodi@m h(d,oCide 
NaHCOU sodi@m h(d,ogen ca,1onate 
NaH"POa sodi@m diRh(d,ogen .hos.hate 
Na"HPOa diRsodi@m h(d,ogen o,tho.hos.hate 
NoA  n@m1e, 
nm  nanomet,e 
OD  o.tical densit( 
PBMNC .e,i.he,al 1lood monon@clea, cells 
PBS  D@l1eccoes .hos.hate 1@ffe,ed saline 
PC  Pe,sonal Com.@te, 
PF  .(,ogenRf,ee Sitems .@,chased as ste,ile and .(,ogenRf,ee o, 1a>ed 
at  
"Z#hC fo, U#R`# minA 
POD  ho,se,adish .e,oCidase con^@gate 
M  endotoCin standa,d 
,.m  ,o@nds .e, min@te 
MSE Mefe,ence Standa,d EndotoCin 
MT  ,oom tem.e,at@,e 
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TMB  Tet,ameth(l 1eniidine 
S  test sam.le 
STD  standa,d 
9Nk  @n>no;n 
9SP  9nited States Pha,maco.oeia 
C g  C g,aEit( 
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6 GHTD?<HFS 
 
Ste,ileV .(,ogenRf,ee D@l1eccoes .hos.hate 1@ffe,ed saline S4ife TechnologiesT 
HSAV Xl Sa dil@tion in ste,ile PF saline of clinical g,ade HSAV aAZlT 
Pol(oC(eth(leneRso,1itan monola@,ate ST[EEN "#TV cell c@lt@,e g,adeV SSigmaV PR
""W$T 
H(d,ochlo,ic acidV #AXMV ste,ile filte,ed SSigmaV HR]W]"T 
Sodi@m h(d,oCide S,eagent g,adeT 
XM H"SOa SMe,c>T 
Mo@se monoclonal antiRH4R` anti1od( f,om clone X` 
Ho,se,adish .e,oCidase con^@gated shee. .ol(clonal antiRH4R` anti1od( 
UVUmVZVZmRTet,ameth(l 1eniidine SeAgA Fl@>a CatA NoA W$$aWT 
Acetone S,eagent g,adeT 
Ethanol S,eagent g,adeT 
Phenol SeAgA Me,c> CatA NoA X##"#`T 
Potassi@m h(d,oCide S,eagent g,adeT 
Sodi@m dih(d,ogen .hos.hate SeAgA Me,c> CatA NoA X#`Ua`T 
Disodi@m h(d,ogen .hos.hate SeAgA Me,c> CatA NoA X#`ZW#T 
T,is Sh(d,oC(meth(lT aminomethane SeAgA Fl@>a CatA NoA ]UUZ"T 
kathon M[6[TV Ch,ist Chemie AGV MeinachV S;itie,land 
Al1@min f,om 1oEine se,@m SeAgA Fl@>a CatA NoA #ZaW#T 
Cit,ic acid monoh(d,ate eAgA Fl@>a CatA NoA "$a]#T 
H@man AB se,@m SSigmaT 
T,(.an 1l@e stain SSigmaT 
9SP Mefe,ence Standa,d EndotoCin nEC` lot GoV identical to the [HO inte,national 
standa,ds fo, 1acte,ial endotoCin S4PSV Eial code ]a6ZW#T  
F,agmin SDalte.a,inV X#### H96mlV Pha,maciaT 
N@ncRHmm@no ]`R;ell .late MaCiSo,. SF]`V 4ife Technologies%V Paisle(V ScotlandT 
Falcon Mic,otest tiss@e c@lt@,e .lateV ]`R;ell SUZU#$"V Bec>ton Dic>inson 4a1;a,eT 
Falcon se,ological .i.ettes SZmlVX#mlV "ZmlV Bec>ton Dic>inson 4a1;a,eT 
Cent,if@ge t@1es SFalcon "#$# Bl@e MaC%T 
Pol(.,o.(lene conical t@1es SFalcon "#`] Bl@e MaC%T 
E..endo,f Bio.@, Ti.s X##@l _ X###@l SE..endo,fRNethele,RHiniRGm1hVGe,man(T 
#A"" $m ste,ile filte,s SMilliPa> `#V Milli.o,eT 
E..endo,fp Eol@met,ic .i.ettes 
H4R` f,om h@man l(m.hoc(tes SBoeh,inge, MannheimV CatA NoA X"]]]$"T 
 
All othe, cons@ma1les a,e .@,chased as ste,ile and .(,ogenRf,ee and othe, ,eagents 
a,e .,o anal(sis g,adeA 
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Bu%%ers %or the =ONH?T<S <FP6 DF<SHQ 
 
Coating Buffer 
 
DissolEe  
ZA# g of sodi@m dih(d,ogen .hos.hate and 
"A] g of disodi@m h(d,ogen .hos.hate 
in a## ml of distilled ;ate,A 
 
9se X N NaOH to ad^@st the .H to $AZV and ma>e @. to Z## ml ;ith distilled ;ate,A 
 
Memains sta1le fo, ` months at "RWhCA 
 
Blocking Buffer 
 
T,is Sh(d,oC(meth(lTaminomethane  X"AX g 
DissolEe in distilled ;ate,  a## ml 
Add kathon M[6[T  #AX ml 
 
9se a M HCl to ad^@st the .H to $AZA 
 
Al1@min f,om 1oEine se,@m  ZA# g 
Add distilled ;ate, to ma>e @. to Z## mlA 
 
Memains sta1le fo, ` months at "RWhCA 
 
Stopping Solution 
 
Distilled ;ate, Z## ml 
H"SOa "`A` ml 
 
Wash Solution 
 
Demine,alised ;ate, "### ml 
T;eenR"# X ml 
 
Dilution Buffer 
 
P,e.a,e the dil@tion 1@ffe, as follo;sJ 
 
T,isSh(d,oC(meth(lTaminomethane "AX g 
Distilled ;ate, a## ml 
kathon M[6[TV #AX ml 
Phenol  #AZ g 
HeatRinactiEated SU# min@tes at jZ`hCT foetal 1oEine se,@m "Z ml 
 
MiC to dissolEe the s@1stancesV then ad^@st the .H to $AZ ;ith a M HClA Ma>e @. to 
Z## ml ;ith distilled ;ate,A 
 
Memains sta1le fo, at least ` months at "RW CA 
Hn the a1sence of the sta1iliie,s kathon and .henol the sta1ilit( is onl( X da(A 
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TMB Solution  
 
P,e.a,e the TMB sol@tion as follo;sJ 
 
UVUmVZVZmTet,ameth(l1eniidine "a# mg 
MeagentRg,ade acetone Z ml 
 
DissolEeV then add 
 
MeagentRg,ade ethanol aZ ml 
Pe,h(d,ol SU# l H"O"T #AU ml 
 
Memains sta1le fo, at least ` months at XZR"ZhC ;hen sealed and .,otected f,om 
lightA 
 
Substrate Buffer 
MeagentRg,ade cit,ic acid monoh(d,ate `AU g 
Distilled ;ate, W## ml 
 
MiC to dissolEeV then ad^@st the .H to aAX 1( adding a M kOHA 
Ma>e @. to X### ml ;ith distilled ;ate, and add #A" ml of kathon M[6[TA 
 
Memains sta1le fo, a1o@t ` months at XZR"ZhCA 
Hn the a1sence of the kathon the sta1ilit( is onl( X da(A 
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R GDTHO@S 
 
7.1. STEPS PRIOR TO BLOOD–CULTURE 
 
Ste.s ma,>ed SatT a,e ca,,ied o@t in a Class " lamina, flo; ste,ile ca1inetV @sing 
ase.tic technib@e and ,eagents and cons@ma1les that a,e ste,ile and .(,ogenRf,eeA 
 
7.1.1. Preparation of aliquots of the LPS (endotoxin) standard (STD)at 
 
Ma>e alib@ots of the 4PS STDJ ta>e a Eial of the c@,,ent HS fo, endotoCin SEial code 
]a6ZW#V X#### H9 q E96EialV infinite shelf life ;hen sto,ed at R"#hC o, 1elo;TV o.en 
the EialV ,econstit@te the contents of the Eial ;ith Z ml PFD[ and Eo,teC fo, U# minA  
This giEes a "V### H96ml stoc> sol@tion of 4PSA  The stoc> sol@tion ma( 1e >e.t at "R
WhC fo, @. to Xa da(s o, f,oien in alib@ots immediatel( afte, ,econstit@tionA  The 
follo;ing .,ima,( standa,ds SMefe,ence Standa,d EndotoCinsT a,e identical to the HS 
and ma( 1e s@1stit@ted fo, itJ EC` S9SPTV 4ot G SFDATV BMPU SEPTA  Alte,natiEel(V a 
;o,>ing standa,d Scont,ol standa,d endotoCinT cali1,ated against one of these .,ima,( 
standa,ds ma( 1e s@1stit@tedA 
 
To .,e.a,e alib@ots of the HS fo, endotoCinJ 
 
Alib@ot XZ# $l of 4PS standa,d into la1elled c,(ot@1es Sof " ml ca.acit(TV f,eeie them 
@.,ight and sto,e them in this f,oien state at R"#hC o, 1elo; Sshelf life q X" monthsTA  
4a1el the c,(ot@1es ;ith the follo;ing info,mationJ 
 
Endotoxin STD 94/580 
300 IU in 150 $l 
date of reconstitution 
initials of the operator 
 
 
7.1.2. Preparation of aliquots of the IL–6 standardat 
 
To ma>e alib@ots of the H4R` standa,dV ta>e a Eial of the lS fo, H4R` Sam.o@le code 
W]6ZaWV X $g6X##### H96am.o@leTV o.en the Eial and ,econstit@te ;ith X ml of PBS j 
Xl BSA So, HSA R not c,iticalTA  This giEes a X $g6ml stoc> sol@tion of H4R`SA 
 
!S" $%&$'&()*(+%&, %- ./01 *)' '23)',,'4 +& 35678 )*(9') (9*& .:678 (% *;%+4 $%&-<,+%& =+(9 .:678 %- />?@A 
 
Alib@ot "# $l of the stoc> sol@tion into la1elled c,(oRt@1es Sof " ml ca.acit(TV f,eeie 
them @.,ight and sto,e them in this f,oien state at R"#hC o, 1elo; Sshelf life q siC 
monthsTA  4a1el the c,(ot@1es ;ith the follo;ing info,mationJ 
 
IL–6 STD 89/548 
20 ng in 20 $l 
date of reconstitution 
initials of the operator 
 
!B =%)C+&5 ,(*&4*)4D 3)';+%<,8E $*8+F)*('4 *5*+&,( (9' .? 7*E F' ,<F,(+(<('4 -%) (9' .?D G*$9 &'= F*($9 
%- =%)C+&5 ?HI +, (% F' $*8+F)*('4 *5*+&,( (9' .?@A 
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7.1.3. Coating of IL–6 ELISA plates 
 
Fo, the NOVAMTHS H4R` E4HSAV dil@te the coating antiRH4R` anti1od( SClone X`T ;ith 
coating 1@ffe, to "AZ $g6ml and s;i,l to miCV eAgA X mg of anti1od( in a## ml of coating 
1@ffe,A  Add "## $l to each ;ell of a ]`R;ell .late SN@ncRHmm@no MaCiSo,. F]`TA  
Stac> the mic,otit,e .lates and allo; to stand in the da,> at XZR"ZhC fo, X`R"a hA 
 
As.i,ate and disca,d the coating sol@tionA  [ash the coated .late U times ;ith 
demine,alised ;ate, and ta. o@t onto a1so,1ent mate,ialV eAgA .a.e, to;elA  Pi.ette 
"## rl of 1loc>ing 1@ffe, into each ;ell to 1loc> the ,esid@al .,oteinR1inding ca.acit( 
of the coated .latesA  Seal the mic,otite, .lates ;ith adhesiEe film and sto,e in a 
h@midified atmos.he,e at "RWhC Sshelf lifeJ t;o monthsTA 
 
7.1.4. Preparation of samples for testingat 
 
Sam.les a,e tested at a dil@tion of X in ZV iAeA Z# $l of sam.le in a total c@lt@,e Eol@me 
of "Z# $lA  To test sam.les at dil@tions g,eate, than X in ZV .,eRdil@te sam.les 1efo,e 
addition to the assa( .lateV eAgA to test a sam.le at a dil@tion of X in X#V .,eRdil@te the 
sam.le X in " ;ith saline and add Z# $l of this dil@ted sam.le to the assa( .lateA 
 
7.1.5. Collection of human blood  
 
7@alification of 1lood dono,sJ Blood dono,s a,e to desc,i1e themselEes as 1eing in 
good healthV not s@ffe,ing f,om an( 1acte,ial o, Ei,al infections Sincl@ding colds and 
infl@eniaTV and to haEe 1een f,ee f,om the s(m.toms of an( s@ch infection fo, a 
.e,iod of one ;ee> .,io, to the donation of 1loodA  Blood dono,s a,e not to 1e ta>ing 
nonRste,oidal antiRinflammato,( d,@gsV imm@nos@..,essantsV gl@coco,ticoids o, an( 
othe, d,@gs >no;n to infl@ence the .,od@ction of c(to>inesA  AlsoV See Section WA 
S1elo;T fo, the c,ite,ia fo, the ,e^ection of dataA   Ta>e 1lood donations f,om at least 
th,ee dono,s 1eca@se the .,e.a,ation 1eing eCamined is ,eb@i,ed to .ass the test 
;ith 1lood donations f,om at least th,ee diffe,ent dono,sA 
 
 
ProcedureQ 9sing a U# ml s(,inge and a a# mmV "X ga@ge h(.ode,mic needleV d,a; 
U# ml 1lood f,om the median c@1ital o, ce.halic Eein of the left o, ,ight a,m of a single 
dono,A 
 
Hmmediatel( ,emoEe the h(.ode,mic needle and t,ansfe, the 1lood into a Z# ml 
ste,ileV .(,ogenRf,ee cent,if@ge t@1e SeAgA Falcon "#$# Bl@e MaCT containing X# H9 in 
X# $l he.a,in SF,agminV X### H96mlV .,e.a,ed 1( dil@ting F,agminV X#### H96mlV 
Pha,maciaV X6X# ;ith salineT fo, each ml of 1lood to 1e collectedV eAgA fo, a 1lood 
sam.le of U# ml the t@1e ;ill contain U## H96ml he.a,inV giEing X# H9 he.a,in6ml of 
1loodA 
 
Sc,e; the lid of the t@1e on tightl( and inEe,t slo;l( fiEe times to ens@,e tho,o@gh 
miCing of the 1lood ;ith the he.a,inA  Do not Eo,teCA 
 
!J@K@ H9' F8%%4 $%88'$(+%& 3)%$'4<)' +, &%&L$)+(+$*8@  >E)%5'&L-)'' 9'3*)+& 7*E F' ,<F,(+(<('4 -%) 
M)*57+& *&4 * 3)%3)+'(*)E F8%%4 $%88'$(+%& 4';+$'6,E,('7 7*E F' ,<F,(+(<('4 3)%;+4'4 (9*( +( +, %- * (E3' 
,9%=& (% F' 3E)%5'&L-)''@A 
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7.1.6. Storage of blood 
 
Sto,e the t@1e @.,ight at ,oom tem.e,at@,e and stim@late ;ith 4PS ;ithin a h of its 
collectionA 
 
7.1.7. Equilibration of reagents for cell culture 
 
B,ing an alib@ot of the 4PS standa,dV the sam.les fo, testing and a 1ottle of saline to 
,oom tem.e,at@,eA 
 
7.1.8. Preparation of the LPS standard curveat 
 
P,e.a,e the 4PS standa,d c@,Ee 1( ma>ing se,ial dil@tions in saline of an alib@ot of 
the stoc> sol@tion of the c@,,ent HSA 
 
4a1el seEen t@1esV A R GA  Add the Eol@mes of saline to the t@1es s.ecified in ta1le XV 
1elo;A 
 
Add XAUZ ml saline to an alib@ot SU## H9qE9 in XZ# $lT of the 4PS standa,d and Eo,teC 
to ma>e XAZ ml of a "## H96ml sol@tion of 4PS q Sol@tion SA 
 
Table 6. Preparation of the :PS standard curveN 
T@1e 4PS added to t@1e Saline n4PSo in t@1e & O:PSP in well 
A X## $l of Sol@tion S q "# H9 ]## rl "# H96ml Qot for culture 
B "## $l of Sol@tion A q a H9 W## $l a H96ml R.L ISTml 
C Z## $l of Sol@tion B q " H9 Z## $l " H96ml R.I ISTml 
D Z## $l of Sol@tion C q X H9 Z## $l X H96ml R.A ISTml 
E Z## $l of Sol@tion D q #AZ H9 Z## $l #AZ H96ml R.6 ISTml 
F Z## $l of Sol@tion E q #A"Z H9 Z## $l #A"Z H96ml R.RJ ISTml 
G None X ml # H96ml R ISTml 
Uortex each of Solutions A C V after its preparation and then use each solution for the 
preparation of the subse9uent dilution. 
 
!N<8(+38', %- (9' *F%;' ;%8<7', 7*E F' <,'4 (% 5'&')*(' 8*)5') ;%8<7', %- ?%8<(+%&, B 0 O *&4 *& />? 
,(*&4*)4 $*8+F)*('4 *5*+&,( (9' :?> P'-')'&$' ?(*&4*)4 G&4%(%2+& %) (9' .? -%) '&4%(%2+& 7*E F' 
<,'4@A 
 
7.2. BLOOD CULTUREat 
 
7.2.1. Add 50 $l of saline the wells of columns 1 – 10 as in Template 1, see 
below. 
 
7.2.2. Gently mix the blood donation, using the Procedure below, immediately 
before aliquots of the blood are taken.  Do not vortex the blood. 
 
ProcedureQ Hmmediatel( afte, gentl( s;i,ling the 1loodV .o@, a sam.le of a1o@t Z ml 
into a smalle, t@1eV eAgA a sc,e;Rto. 1ottle of $ ml ca.acit(A  Sc,e; the lid on the t@1e 
and inEe,t t;ice immediatel( 1efo,e alib@ots of the 1lood a,e ta>enA  Me.lenish the 
1lood in the smalle, t@1eV as ,eb@i,edV ;ith f@,the, sam.les of 1loodV each ta>en 
immediatel( afte, gentle s;i,ling of the 1lood donationA 
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7.2.3. Add 50 $l of blood to the wells of columns 1 – 10 as in Template 1, see 
below. 
 
9sing a .i.ette ;ith a ti. of ;ide diamete, the 1lood is added 1( ,o; to the ;ells of 
col@mns X R X# in the follo;ing seb@enceJ AV EV BV FV CV GV DV H Ssee Tem.late XV 
1elo;TA  A ,e.eating .i.ette ma( 1e @sed fo, these additions .,oEided that the 
alib@ots a,e added 1,is>l( to minimise the settling of cellsA 
 
Template 1: addition of blood to blood culture plate 
 1 2 3 4 5 6 7 8 9 10 11 12 
A !ir$t ro( o) t*n (*,,$ -./0./12 to (3i43 5,oo6 i$ 766*6 Voi6 Voi6 

B 93ir6 ro( o) t*n (*,,$ -:/0:/12 to (3i43 5,oo6 i$ 766*6 Voi6 Voi6 

C !i)t3 ro( o) t*n (*,,$ -;/<;/12 to (3i43 5,oo6 i$ 766*6 Voi6 Voi6 

D =*>*nt3 ro( o) t*n (*,,$ -?/0?/12 to (3i43 5,oo6 i$ 766*6 Voi6 Voi6 

E =*4on6 ro( o) t*n (*,,$ -@/0@/12 to (3i43 5,oo6 i$ 766*6 Voi6 Voi6 

F !oArt3 ro( o) t*n (*,,$ -!/0!/12 to (3i43 5,oo6 i$ 766*6 Voi6 Voi6 

C =iBt3 ro( o) t*n (*,,$ -C/0C/12 to (3i43 5,oo6 i$ 766*6 Voi6 Voi6 

H @iD3t3 ro( o) t*n (*,,$ -E/0E/12 to (3i43 5,oo6 i$ 766*6 Voi6 Voi6 
 
 
7.2.4. Add 50 $l of LPS standards to wells as in Template 2, below. 
 
Sol@tion G into ;ells AU R DU SSTD M#T 
Sol@tion F into ;ells Aa R Da SSTD MXT 
Sol@tion E into ;ells AZ R DZ SSTD M"T 
Sol@tion D into ;ells A` R D` SSTD MUT 
Sol@tion C into ;ells A$ R D$ SSTD MaT 
Sol@tion B into ;ells AW R DW SSTD MZT 
 
!H9' *F%;' %)4') %- *44+(+%& 3')7+(, (9' ,*7' (+3 (% F' <,'4 -%) *44+(+%&, %- *88 (9' ,(*&4*)4,@A 
 
7.2.5. Add 50 $l of test samples S1 – S14 to wells, as in Template 2, see below. 
 
7.2.6. Add 100 $l of saline to the wells of columns 1 – 10 as in Template 2, see 
below. 
 
RTCTRT Uently mi. the contents o% the wells without crossPcontaminating wellsT 
 
RTCTVT Hnc@1ate the c@lt@,es ;itho@t Ei1,ation Sto allo; the cells to settleT at U$hC fo, 
X`R "ah in an atmos.he,e of Zl CO" in h@midified ai,A 
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Template 2: addition of standards and samples to the blood culture plate 
 1 2 3 4 5 6 7 8 9 10 11 12 
A "# "$ %& 

& 
%# 
&'$( 

%$ 
&'( 

%) 
# 

%* 
$ 

%( 
* 

") "* +,-. +,-. 

B "# "$ %& 
& 

%# 
&'$( 

%$ 
&'( 

%) 
# 

%* 
$ 

%( 
* 

") "* +,-. +,-. 

C "# "$ %& 
& 

%# 
&'$( 

%$ 
&'( 

%) 
# 

%* 
$ 

%( 
* 

") "* +,-. +,-. 

D "# "$ %& 
& 

%# 
&'$( 

%$ 
&'( 

%) 
# 

%* 
$ 

%( 
* 

") "* +,-. +,-. 

E "( "/ "0 "1 "2 "#& 
 

"## "#$ "#) "#* +,-. +,-. 

F "( "/ "0 "1 "2 "#& 
 

"## "#$ "#) "#* +,-. +,-. 

C "( "/ "0 "1 "2 "#& 
 

"## "#$ "#) "#* +,-. +,-. 

H "( "/ "0 "1 "2 "#& 
 

"## "#$ "#) "#* +,-. +,-. 

Key: 
S6 C S6I = test samples X6 C X6I 
RR C RJ = Reference Standard Endotoxin, RR = R ISTml, R6 = R.AJ ISTml, RA = R.J 
ISTml, RE = 6 ISTml, RI = A ISTml and RJ = I ISTml (The final concentrations areN 
R.RJ, R.6, R.A, R,I and R.L ISTml). 
 
 
7.3. IL–6 ELISA 
 
Hmm@no,eactiEe H4R` in alib@ots of the tiss@e c@lt@,e fl@id is b@antified @sing a 
Ealidated E4HSAV in ;hich the HS fo, H4R` SW]6ZaWT o, an H4R` standa,d cali1,ated 
against the HS is @sed as the assa( cali1,antA 
 
The NOVAMTHS E4HSA fo, H4R` is desc,i1ed 1elo;A  [hen it is not .,actica1le to @se 
the NOVAMTHS E4HSAV a diffe,ent Ealidated E4HSA ma( 1e s@1stit@tedV eAgA the 
MH4HENHA H4g` E4HSA >itV C4B H4R` E4HSA >itV M_D H4g` E4HSA >it o, an E4HSA @sing 
matched .ai,s of antiRH4R` MA1s .@,chased f,om M_D S(stems o, BioSo@,ceA 
 
7.3.1. Equilibration of reagents 
 
B,ing an alib@ot of the H4R` standa,d and othe, assa( ,eagents to ,oom tem.e,at@,e 
1efo,e .,oceedingA 
 
7.3.2. Preparation of IL–6 standard curve 
 
A1o@t U# min 1efo,e the end of the tiss@e c@lt@,eV .,e.a,e the H4R` standa,d c@,Ee 1( 
ma>ing se,ial dil@tionsV of an alib@ot of the stoc> sol@tion of the c@,,ent HS So, ;o,>ing 
STD fo, H4R` cali1,ated against the HSTA The dil@ent is PBS6Xl BSA So, HSA R not 
c,iticalTA 
!P>N.0Q 0,'' >KNJQ ?R> 0 7*E F' ,<F,(+(<('4 -%) >K?6ST K?BA 
[hen @sing the HS fo, H4R`V la1el nine t@1es H R PA  Add the s.ecified Eol@mes of 
PBS6Xl BSA to the t@1es R see ta1le " 1elo;A 
 

ICCVAM In Vitro Pyrogenicity BRD: Appendix A3 May 2008

A-323



SOP WB I(6 Page 15 of 15  
 

  

 
 

  
  
 

 
  

Add XW# $l PBS6Xl BSA to an alib@ot S"# ng in "# $lT of the H4R` standa,d and Eo,teC 
to ma>e "## $l of a X## ng6ml sol@tion of H4R` q Sol@tion GA 
 
Table 2: Preparation of the IL–6 standard curve from an aliquot of the IS for IL–6 
T@1e H4R` added PBS6X

l BSA 
nH4R`o in  
t@1e 

& OI:CDP in 
well 

H X## $l of Sol@tion G q X# ng ]## $l X# ng6ml Qot for E:ISA 
H W## $l of Sol@tion H q W ng XA" ml a ng6ml IRRR pgTml 
s X ml of Sol@tion H q a ng X ml " ng6ml ARRR pgTml 
k X ml of Sol@tion s q " ng X ml X ng6ml 6RRR pgTml 
4 X ml of Sol@tion k q Xng  X ml Z## .g6ml JRR pgTml 
M X ml of Sol@tion 4 q Z## .g X ml "Z# .g6ml AJR pgTml 
N X ml of Sol@tion M q "Z# .g X ml X"Z .g6ml 6AJ pgTml 
O X ml of sol@tion N q X"Z .g X ml `"AZ .g6ml DA.J pgTml 
P None " ml # .g6ml R pgTml 
 
Vo,teC each of Sol@tions H R P afte, its .,e.a,ation and then @se each sol@tion fo, the 
.,e.a,ation of the s@1seb@ent dil@tionA 
 
!N<8(+38', %- (9' *F%;' ;%8<7', 7*E F' <,'4 (% 5'&')*(' 8*)5') ;%8<7', %- ?%8<(+%&, U 0 > *&4 *& ./01 
,(*&4*)4 $*8+F)*('4 *5*+&,( (9' .? -%) ./01 7*E F' ,<F,(+(<('4 -%) (9' .?@A 
 
Sto,e Sol@tions H R P at "R WhC @ntil ,eb@i,edA 
 
7.3.3. Addition of samples 
 
Hmmediatel( .,io, to adding standa,ds and sam.lesV em.t( the 1loc>ing 1@ffe, f,om 
the E4HSA .lateSsT and eC.el an( ,emaining fl@id 1( ta..ing the inEe,ted .late onto 
a1so,1ent mate,ialV eAgA .a.e, to;elA 
 
At the end of the tiss@e c@lt@,e inc@1ationV ca,ef@ll( t,ansfe, Z# $l of s@.e,natant f,om 
each of the ;ells of col@mns X R X# of the tiss@e c@lt@,e .late into the co,,es.onding 
;ells on the E4HSA .late R see Tem.late XV a1oEe and Tem.late "V 1elo;A  SThe ;ells 
in col@mns XX and X" a,e fo, the c(to>ine standa,d c@,Ee R see 1elo;TA  The @se of 
an eight channel .i.ette ;ill facilitate the miCing and t,ansfe,A  Change the .i.ette ti.s 
1et;een each col@mn t,ansfe, and ens@,e that cells a,e not as.i,ated 1( s@..o,ting 
the assa( .late s@ch that it slo.es do;n at an angle of a1o@t aZ' f,om col@mn X to 
col@mn X"A 
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7.3.4. Addition of standards 
 
Add Z# $l of H4R` standa,ds to the ;ells in col@mns XX and X"V as sho;n in Tem.late 
UV 1elo;A 
 
Sol@tion P into ;ells AXX and AX" S# .g6ml H4R` STDT 
Sol@tion O into ;ells BXX and BX" S`"AZ .g6ml H4R` STDT 
Sol@tion N into ;ells CXX and CX" SX"Z .g6ml H4R` STDT 
Sol@tion M into ;ells DXX and DX" S"Z# .g6ml H4R` STDT 
Sol@tion 4 into ;ells EXX and EX" SZ## .g6ml H4R` STDT 
Sol@tion k into ;ells FXX and FX" SX### .g6ml H4R` STDT 
Sol@tion s into ;ells GXX and GX" S"### .g6ml H4R` STDT 
Sol@tion H into ;ells HXX and HX" Sa### .g6ml H4R` STDT 
 
!H9' *F%;' %)4') %- *44+(+%& 3')7+(, (9' ,*7' (+3 (% F' <,'4 -%) *44+(+%&, %- *88 %- (9' ,(*&4*)4,@A 
 
Template 3: ELISA plate 
 1 2 3 4 5 6 7 8 9 10 11 12 
A "# "$ %& 

& 
%# 
&'$( 

%$ 
&'( 

%) 
# 

%* 
$ 

%( 
* 

") "* & & 

B "# "$ %& 
& 

%# 
&'$( 

%$ 
&'( 

%) 
# 

%* 
$ 

%( 
* 

") "* /$'( /$'( 

C "# "$ %& 
& 

%# 
&'$( 

%$ 
&'( 

%) 
# 

%* 
$ 

%( 
* 

") "* #$( #$( 

D "# "$ %& 
& 

%# 
&'$( 

%$ 
&'( 

%) 
## 

%* 
$ 

%( 
* 

") "* $(& $(& 

E "( "/ "0 "1 "2 "#& 
 

"## "#$ "#) "#* (&& (&& 

F "( "/ "0 "1 "2 "#& 
 

"## "#$ "#) "#* #&&& #&&& 

C "( "/ "0 "1 "2 "#& 
 

"## "#$ "#) "#* $&&& $&&& 

H "( "/ "0 "1 "2 "#& 
 

"## "#$ "#) "#* *&&& *&&& 

Key: 
S6 C S6I = test samples X6 C X6I 
RR C RJ = Reference Standard Endotoxin, RR = R ISTml, R6 = R.AJ ISTml, RA = R.J 
ISTml, RE = 6 ISTml, RI = A ISTml and RJ = I ISTml (The final concentrations areN 
R.RJ, R.6, R.A, R,I and R.L ISTml).Ualues 6 C IRRR in columns 66 and 6A are 
concentrations in pgTml of the IS for I:CD (ampoule code [ITJLR, 6 $gTampoule, 6 pg 
= R.6 IS). 
 
7.3.5. Addition of (2nd) antibody–HRP conjugate (POD) 
 
Add "## rl of detection anti1od( POD Sho,se,adish .e,oCidase con^@gated to shee. 
antiRH4R` anti1odiesJ sta1le fo, at least ` months at "RWhCT .,eRdil@ted ;ith dil@tion 
1@ffe, S@s@all( X6"## to X6Z##V as dete,mined in o.timisation eC.e,imentsT to each 
;ellV seal the .lates ;ith adhesiEe filmV and allo; to stand fo, "RU h at "#R"ZhCA  SX## 
ml of dil@ted POD is s@fficient fo, a E4HSA .latesAT 
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Afte, inc@1ationV ;ash .late th,ee times ;ith a1o@t "Z# $l .e, ;ell ;ash sol@tion and 
then th,ee times ;ith demine,alised ;ate,A  Em.t( .late and eC.el an( ,emaining fl@id 
1( ta..ing the inEe,ted .late onto a1so,1ent mate,ialV eAgA .a.e, to;elA 
 
 
7.3.6. Addition of substrate solution and reading of optical densities 
 
P,e.a,e the s@1st,ate sol@tion sho,tl( 1efo,e @seA  T,ansfe, ]# ml of s@1st,ate 1@ffe, 
to a .lastic 1ottleV add aAZ ml of TMB sol@tion and miCA 
 
Pi.ette "## rl of s@1st,ate sol@tion into each ;ellA Afte, X#RXZ min@tesV sto. the 
eni(me ,eaction 1( adding Z# rl6;ell of sto..ing sol@tionA  [i.e the 1ac> of the 
mic,otite, .lates ;ith a clean tiss@eV then meas@,e the a1so,1ance at aZ# nm in an 
E4HSA .late ,eade, @sing a Za#RZ]# nm co,,ectiEe filte,A S@1t,act the Eal@es of the 
meas@,ement ;ith the co,,ectiEe filte, f,om Eal@es meas@,ed ;ith the aZ# nm filte,A 
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V @HTH H=HFWS<S H=@ P?D@<CT<O= GO@DFS 
 
Preparatory testing 
 
P,e.a,ato,( tests a,e cond@cted to ass@,e that the c,ite,ia fo, Ealidit( and .,ecision fo, 
the standa,d c@,Ee a,e satisfied and that the sol@tion of the .,e.a,ation 1eing 
eCamined Stest a,ticleT does not inte,fe,e in the testA The test method is Ealidated and 
a test fo, inte,fe,ing facto,s ,e.eated ;heneEe, the,e is an( change in eithe, the test 
method o, the .,e.a,ation 1eing eCamined that is li>el( to infl@ence the ,es@lt of the 
testA 
 
 
Validation of the test method 
 
9sing the standa,d endotoCin sol@tionV .,e.a,e fiEe endotoCin concent,ations SMXRMZT 
to gene,ate the standa,d c@,Ee SM# q # E96mlTA  Pe,fo,m the test @sing fo@, ,e.licates 
of each standa,d endotoCin sol@tionA  The standa,d c@,Ee is to satisf( the c,ite,ia fo, 
linea,it( and ,ange desc,i1ed in the IC\ \ARM^QISED TRIPARTITE VSIDE:IQEN 
UA:IDATI^Q ^_ AQA:`TICA: PR^CEDSRES MET\^D^:^V` SHCH g@ideline 
7"B Validation of Anal(tical .,oced@,esJ methodolog(V NoEem1e, X]]`TV togethe, 
;ith a ,est,iction on test .,ecision Ssee 1elo;TA 
 
 
Assurance criteria for the standard curve 
 
Me^ect the data f,om an( test that does not satisf( all fo@, c,ite,ia s.ecified 1elo;A 
 
SiT The S1asalT ,elease of H4R` in the a1sence of added 4PSV iAeA fo, the # H96ml dose 
of 4PSV is to 1e t "## .g6ml H4R` S"# H9 H4R`6mlTA 
 
(The reason for this is as follows.  Blood cultures in the absence of added endotoxin release 
amounts of (immunoreactive) TQ_! and I:C6" close to or below the detection limits of the 
E:ISAs used to detect them.  In contrast, concentrations of immunoreactive I:CD are 
detectable in these cultures.  _or healthy donors, concentrations of immunoreactive I:CD are 
below ARR pgTml (AR IS I:CDTml, typically JR pgTml or less) but in donors who have recently 
recovered from minor viral or bacterial infections basal (i.e. unstimulated) concentrations of I:C
D can exceed ARR pgTml.  These findings accord with reports that plasma concentrations of 
immunoreactive I:CD (unlike those of TQ_! and I:C6") are likely to be increased in individuals 
not in good health (Buck et al., 6[[Ic :in and \uang, 6[[Lc ^tto et al., 6[[[).  Conse9uently, 
the choice of I:CD as the readout (measured variable) enables the identification and dscreening 
oute (albeit retrospectively) of donors who are not in good health, even though they may feel 
well enough to serve as a blood donor for the test.  Based on historic data obtained at QIBSC, 
a dcutCoffe value of ARR pgTml I:CD (AR IS I:CDTml) for basal immunoreactive I:CD release is 
deemed appropriate for the refection of test data as having come from a test utilising blood 
from a donor not in good health.) 
 
SiiT Com.a,e the Eal@es fo, the fo@, ,e.licates each of # and #A"Z H96ml endotoCin 
STDJ the th,ee smallest Eal@es a,e to 1e in the ,es.onse to # H96ml and the th,ee 
la,gest Eal@es a,e to 1e in the ,es.onse to #A"Z H96ml S[ilcoCon ,an>gs@m testV 
.t#A#ZTA 
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SiiiT Com.a,e the Eal@es fo, the fo@, ,e.licates each of the endotoCin STDs #A"Z H96ml 
and #AZ H96mlJ the th,ee smallest Eal@es a,e to 1e in the ,es.onse to #A"Z H96ml and 
the th,ee la,gest Eal@es a,e to 1e in the ,es.onse to #AZ H96ml S[ilcoCon ,an>gs@m 
testV .t#A#ZTA 
 
SiET Com.a,e the Eal@es fo, the fo@, ,e.licates each of # and #A Z H96ml endotoCin 
STDJ the fo@, smallest Eal@es a,e to 1e in the ,es.onse to # H96ml and the fo@, la,gest 
Eal@es a,e to 1e in the ,es.onse to #AZ H96ml S[ilcoCon ,an>gs@m testV .t#A#"ZTA 
 
 
Interference test 
 
S.i>e an alib@ot of the test sol@tion of the .,e.a,ation 1eing eCaminedV the test a,ticle 
SXTV ;ith an endotoCin concent,ation at o, nea, the middle dose of the endotoCin 
standa,d c@,EeA  OAlternatively, to facilitate comparisons with other test systems, a different 
spike, e.g. R.J ISTml, may be used, provided that this is within one contiguous (adfacent) 
dilution of the middle dose of the endotoxin standard curve.P  Calc@late the mean ,ecoEe,( 
of the added endotoCin 1( s@1t,acting the mean endotoCin concent,ation in the test 
sol@tion Sif an(T f,om that containing the added endotoCinA  The ta,get is X##l s.i>e 
,ecoEe,(A  Hf necessa,(V test do@1ling dil@tions of the test a,ticleV not eCceeding the 
MVD S"TV to identif( the minim@m dil@tion that giEes s.i>e ,ecoEe,( as close to X##l 
as can 1e achieEedA  S@1seb@ent testing is to 1e .e,fo,med at this dil@tionV ;hich 
m@st giEe at least Z#l s.i>e ,ecoEe,(V o, at one f@,the, t;ogfold dil@tion SUT of the test 
a,ticleV .,oEided that the f@,the, dil@tion is ;ithin the MVDA 
 
SXT the test a,ticle is to contain the lo;est leEel of contamination ;ith 
.(,ogen6endotoCin that .,actica1l( can 1e achieEed fo, that .,e.a,ationA 
 
S"T MVD q the maCim@m Ealid dil@tion of a .,e.a,ation at ;hich the endotoCin limit 
concent,ation SE4CT can 1e dete,minedA  MVD q E4C6the second smallest dose in the 
endotoCin STD c@,EeA 
 
SUT the f@,the, dil@tion is to mitigate Ea,iations in 4ODV dono,s6.assagesV and the 
1alance 1et;een inte,fe,ence 1( the test a,ticle and its .(,ogenic contentAT 
 
(Q.B. Testing at minimum dilution of the test article would be expected to increase the 
probability of detecting non-endotoxin pyrogens since, in general, these dilute out more rapidly 
than endotoxin.  In this regard it should be noted that the interference testing described above, 
in common with the rest of this S^P, is optimised for the detection of bacterial endotoxins.  A 
number of changes to this S^P would be re9uired to optimise it for the detection of non-
endotoxin pyrogens.  Conse9uently a different protocol is used to test products suspected of 
contamination with non-endotoxin pyrogens.) 
 
 
cuantitative estimation of endotoxin equivalents and uncertainty of 
measurement 
 
[he,e b@antitatiEe estimates of endotoCingeb@iEalents a,e ,eb@i,edV statistical 
anal(sis is ca,,ied o@t in Hnfo,matics to .,oEide estimates of endotoCin concent,ations 
fo, test sam.les in te,ms of the endotoCin standa,d c@,Ee @sing the methods of 
.a,allel line assa( anal(sis Ssee fo, eCam.leV Finne(V X]$WTA 
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The @..e, and lo;e, OD ,es.onse Eal@es fo, the endotoCin standa,d c@,Ee a,e 
dete,mined g,a.hicall( and the OD Eal@es fo, endotoCin standa,ds and test sam.les 
a,e t,ansfo,med to logit ,es.onses and anal(sed @sing the in ho@se .,og,am [MAN4 
SGaines Das and T(demanV X]W"TA  The linea,it( mean sb@a,e fo, the endotoCin 
standa,d c@,Ee Scalc@lated 1( the .,og,amT .,oEides a meas@,e of the s@ita1ilit( of 
the g,a.hicall( dete,mined limits fo, the c@,EeA  The .(,ogenic contamination in the 
sol@tion of the .,e.a,ation 1eing eCamined SiAeA test a,ticleT is calc@latedV ;ith 
confidence inte,EalsV f,om a standa,d c@,Ee of the HS fo, endotoCin S;hich is cali1,ated 
in H9T and eC.,essed in endotoCingeb@iEalents6mlA  This Eal@e is com.a,ed ;ith the 
endotoCin limit concent,ation SE4CT fo, the .,e.a,ationA [he,e the E4C is not 
s.ecified fo, a .,od@ctV it is calc@lated as desc,i1ed in 6R. AQQEhA  The .,e.a,ation 
1eing eCamined com.lies ;ith the test if the estimated mean endotoCin concent,ation 
of the .,e.a,ationV afte, co,,ection fo, dil@tion and concent,ationV is less than the 
endotoCin limit fo, the .,e.a,ationA  The .,e.a,ation 1eing eCamined is ,eb@i,ed to 
.ass the test ;ith 1lood donations f,om at least th,ee diffe,ent dono,sA 
 
(Alternative analyses are permitted provided these are consistent with the relevant IC\ 
guidelines.) 
 
 
Limit test 
 
This is a sim.lified test to detect ;hethe, o, not a sol@tion of the .,e.a,ation 1eing 
eCamined Stest a,ticleTV afte, co,,ection fo, dil@tion and concent,ationV contains less 
than #AZ H96ml Sthe th,eshold dose in the ,a11it .(,ogen testTA  This is ca,,ied o@t as 
follo;sA 
 
XaY Pe,fo,m an inte,fe,ence test ;ith an endotoCin s.i>e of #AZ H96mlV as desc,i1ed 
a1oEeA 
 
XbY Meas@,e ,es.onses to a ,e.licates each of #V #A"Z and #AZ H96ml endotoCin and 
the test a,ticleA 
 
XcY Me^ect the data f,om an( test that does not satisf( all fo@, c,ite,ia s.ecified 1elo;A 
 
SiT The S1asalT ,elease of H4R` in the a1sence of added 4PSV iAeA fo, the # H96ml dose 
of 4PSV is to 1e t "## .g6ml H4R` S"# H9 H4R`6mlTA 
 
SiiT Com.a,e the Eal@es fo, the fo@, ,e.licates each of # and #A"Z H96ml endotoCin 
STDJ the th,ee smallest Eal@es a,e to 1e in the ,es.onse to # H96ml and the th,ee 
la,gest Eal@es a,e to 1e in the ,es.onse to #A"Z H96ml S[ilcoCon ,an>gs@m testV 
.t#A#ZTA 
 
SiiiT Com.a,e the Eal@es fo, the fo@, ,e.licates each of the endotoCin STDs #A"Z H96ml 
and #AZ H96mlJ the th,ee smallest Eal@es a,e to 1e in the ,es.onse to #A"Z H96ml and 
the th,ee la,gest Eal@es a,e to 1e in the ,es.onse to #AZ H96ml S[ilcoCon ,an>gs@m 
testV .t#A#ZTA 
 
SiET Com.a,e the Eal@es fo, the fo@, ,e.licates each of # and #A Z H96ml endotoCin 
STDJ the fo@, smallest Eal@es a,e to 1e in the ,es.onse to # H96ml and the fo@, la,gest 
Eal@es a,e to 1e in the ,es.onse to #AZ H96ml S[ilcoCon ,an>gs@m testV .t#A"ZTA 
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XdY Com.a,e the Eal@es fo, the fo@, ,e.licates each of the test a,ticle and the 4PS 
STD #AZ H96mlJ the fo@, smallest Eal@es a,e to 1e in the ,es.onse to the test a,ticle 
and the fo@, la,gest Eal@es a,e to 1e in the ,es.onse to #AZ H96ml S[ilcoCon ,an>gs@m 
testV .t#A"ZTA  The .,e.a,ation 1eing eCamined is ,eb@i,ed to .ass the test ;ith 1lood 
donations f,om at least th,ee diffe,ent dono,sA 
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9 HDHFTH SHFDTW H=@ D=N<?O=GD=T 
 
Human material 
 
H@man mate,ial sho@ld 1e t,eated as 1iologicall( haia,do@s and all ;o,> @sing 
h@man mate,ial is to 1e ca,,ied o@t acco,ding to the .,oced@,es s.ecified in the 
NHBSC Safet( Com.endi@mA 
 
C@lt@,es of h@man mate,ial sho@ld 1e t,eated as 1iologicall( haia,do@s ;aste and 
dis.osed of acco,ding to the .,oced@,es s.ecified in the NHBSC Safet( Com.endi@mA 
 
Bacterial endotoxin isV as its name indicatesV a toCic agent and sho@ld 1e handled 
;ith ca,eA 
 
P,eca@tionsJ  CoEe, o.en c@ts 1efo,e @seA  Do not get in e(esV on s>inV on clothingA  
AEoid inhalingA  kee. containe, closedA  
 
Fi,st AidJ  Hn case of contactV immediatel( fl@sh e(es o, s>in ;ith .lent( of ;ate, fo, at 
least XZ min@tesA  Hf inhaledV ,emoEe to f,esh ai,A  Hf not 1,eathingV giEe a,tificial 
,es.i,ationV .,efe,a1l( mo@thRtoRmo@thA  Hf 1,eathing is diffic@ltV giEe oC(genA 
 
Effects of s>in a1so,.tion can incl@de feEe,V headache and h(.otensionA 
 
Effects of inhalation can incl@de feEe,V headache and h(.otensionA 
 
Effects of ingestion R adEe,se effects a,e @nli>el( since ingested endotoCin is ,a.idl( 
detoCifiedA 
 
 
 
 
ELISA SubstrateQ TGB  (Suspected mutagen, wear gloves when handling).  
Store and use in accordance with manu%acturer[s instructionsT 
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;\T H==D] 
 
FO@A  Detection limitA  The 4OD is to ta>e into acco@nt all dil@tion facto,sA  
 
FO^T  7@antification limitA The 4O7 is to ta>e into acco@nt all dil@tion facto,sA  
 
nNABA The calc@lation of 4OD and 4O7 is add,essed in the HCH HAMMONHSED 
TMHPAMTHTE G9HDE4HNEJ VA4HDATHON OF ANA4uTHCA4 PMOCED9MES 
METHODO4OGuV HCH g@ideline 7"B Validation of Anal(tical .,oced@,esJ 
methodolog(V NoEem1e, X]]`A  Ht sho@ld 1e noted that the methods desc,i1ed in the 
g@idelineV in common ;ith othe, methods @sed to calc@late 4OD and 4O7V ma>e 
ass@m.tions a1o@t the dist,i1@tion of data that ma( not a..l(Ao 
 
 
Calculation of ELC 
 
DFC q EndotoCin limit concent,ation fo, the .,e.a,ation 1eing eCaminedA  [he,e an 
E4C is not s.ecifiedV it is calc@lated as follo;sJ 
The sensitiEit( of ,a11its to endotoCin is Z H96>gA SoV fo, a .,od@ct in^ected SiAeA testedT 
at X ml6>gV the detection limit is Z H9 endotoCin6ml6>gV giEing an E4C of Z H9 
endotoCin6mlV ;he,eas fo, a .,od@ct in^ected at X# ml6>gV the detection limit is Z H9 
endotoCin6X# ml6>g q #AZ H9 endotoCin6ml6>gV giEing an E4C of #AZ H9 endotoCin6mlA 
 
Maximum valid dilution 
 
The MVD is the maCim@m allo;a1leV iAeA dEalideV dil@tion of a .,e.a,ation at ;hich the 
endotoCin limit concent,ation SE4CT can 1e dete,minedA  MVD q E4C6the second 
smallest dose in the endotoCin STD c@,EeA 
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