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Standard Operating Procedure 
 

"n vitro Pyrogen Test ,sing Freshly Ta2en or Cryopreserved PBMC 
9SP;PB var. Novartis> 

  
 
 
 

B?afted @%M Name Pete? B?;egge?   
 Bate    
 Signat;?e    

 
OeCie4ed @%M Name Ste9hen Poole   
 Bate    
 Signat;?e    

 
A99?oCed @%M Name    
 Bate    
 Signat;?e    

 
Pss;ed @%M Name    
 Bate    
 Signat;?e    

 
 
 
 
QO4ne?,T?aine?M Signat;?eM BateM 
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1 INTROD,CTION 
 
Pa?ente?al 9ha?mace;tical 9?od;cts m;st @e sho4n to @e f?ee f?om 9%?ogenic VfeCe?F
ind;cingW contamination<  Xhile a 9%?ogen ma% in gene?al @e defined as an% s;@stance that 
ca;ses feCe?Y the 9%?ogens that almost inCa?ia@l% contaminate 9a?ente?al 9ha?mace;ticals 
a?e @acte?ial endoto>ins Vli9o9ol%saccha?idesY *PSW f?om G?amFnegatiCe @acte?ia VMascoli 
and Xea?%Y LZ[ZaY LZ[Z@W< The?e a?e t4o Pha?maco9oeial tests fo? 9%?ogenic 
contaminationM the ?a@@it 9%?ogen test and the *im;l;s amoe@oc%te l%sate V*A*W test<  The 
?a@@it 9%?ogen testY 4hich detects *PS and othe? 9%?ogensY inColCes meas;?ing the ?ise in 
@od% tem9e?at;?e eCo7ed in ?a@@its @% the int?aCeno;s in\ection of a ste?ile sol;tion of the 
s;@stance to @e e>amined< Pn cont?astY the *A* test detects onl% *PSM it is desc?i@ed in 
Pha?maco9oeias as the @acte?ial endoto>ins test VBETW< The 9?inci9le of the *A*Ftest is that 
*PS ca;ses e>t?acell;la? coag;lation of the @lood Vhaemol%m9hW of the ho?seshoe c?a@Y 
Limulus polyphemus. V*eCin ] BangY LZ^_W< Altho;gh the *A* test is g?ad;all% s;9e?seding 
the ?a@@it 9%?ogen testY h;nd?eds of tho;sands of ?a@@it 9%?ogen tests a?e still ca??ied o;t 
each %ea? a?o;nd the 4o?ldY la?gel% on 9?od;cts 4hich cannotY fo? one ?eason o? anothe?Y @e 
tested in the *A* test< Xhile 9?oCing gene?all% ?elia@leY @oth the ?a@@it 9%?ogen test and *A* 
test haCe sho?tcomings< The ?a@@it 9%?ogen test ;ses e>9e?imental animalsY is costl% and is 
not A;antitatiCe< The *A* test giCes false negatiCes 4ith ce?tain 9?od;ctsY can oCe?estimate 
the 9%?ogen content of othe? 9?od;cts and does not detect 9%?ogens othe? than @acte?ial 
endoto>in V*PSWY s;ch as G?amF9ositiCe e>oto>insY Ci?;ses and f;ngi VBina?ello et al<Y LZ`_a 
Poole et al<Y LZ``a Oa% et al<Y LZZKa Ta7ta7 et al<Y LZZLa Fenn?ich et al<Y LZZZW< 
The @asis of the ?a@@it 9%?ogen test is the in CiCo stim;lation @% e>ogeno;s 9%?ogens V;s;all% 
*PSW of ?a@@it 9e?i9he?al @lood monoc%tes to 9?od;ce the endogeno;s 9%?ogens that ca;se 
feCe?< The endogeno;s 9%?ogens a?e 9%?ogenic c%to7ines s;ch as t;mo;? nec?osis facto?! 
VTNF!WY inte?le;7inFL VP*FL! and P*FL"Y t4o se9a?ate gene 9?od;ctsWY P*F^ and P*F` VBina?ello 
et al<Y LZZZW< Pn Cie4 of the sho?tcomings of the ?a@@it 9%?ogen test and the *A* testY in Cit?o 
9%?ogen tests that ;tilise the e>A;isite sensitiCit% to e>ogeno;s 9%?ogen of monoc%tes haCe 
@een 9?o9osed< Pn s;ch testsY 9?od;cts a?e inc;@ated 4ith h;man 9e?i9he?al @lood 
monoc%tes Vo? monon;clea? cellsY PBMCY o? le;7oc%tesW and the conditioned media assa%ed 
fo? 9%?ogenic c%to7ines VB;ff ] At7insY LZ`Ja Bina?ello et al<Y LZ`_a Poole et al<Y LZ``a PooleY 
LZ`Za Hansen and Ch?istensenY LZZKa Ta7ta7 et al<Y LZZLa Blee7e? et al<Y LZZ_W< 
 
 
2 P,RPOSI 
 
B% A;antif%ing the amo;nts of c%to7ines ?eleased @% PBMC stim;lated 4ith the /SP 
?efe?ence 9?e9a?ation fo? endoto>in o? the inte?national standa?d VPSW fo? endoto>in V*PSWY 
Ca?io;s nonFendoto>in 9%?ogens and 4ith medicinal 9?od;cts s9i7ed 4ith endoto>inY it is the 
o@\ectiCe that an in Cit?o 9%?ogen test @e deCelo9ed that 4ill se?Ce as a ?e9lacement fo? the 
?a@@it 9%?ogen test<   
 
 
 
3 SCOPI / LIMITATIONS 
 
The method desc?i@ed @elo4 is fo? the eCal;ation of in Cit?o PBMC,c%to7ine ?elease tests 
;sing P*F^ as the c%to7ine that se?Ces as the ?eado;t Vmeas;?ed Ca?ia@leW< Pt is not a 
bfinalisedc test s%stem fo? the testing of medicinal 9?od;cts< Es9eciall% the 9?ediction model 
has to @e deCelo9ed ca;tio;sl%< 
 
The method ma% @e a99lied onl% to 9?e9a?ations that haCe @een Calidated 4ith the methodY 
i<e< sho4n not to inte?fe?e @% ca;sing inhi@ition o? enhancement of *PS VSTBWFind;ced 
c%to7ine 9?od;ction< 
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4 MITHOD O,TLINI 
 
F?eshl% ta7en h;man 4hole @lood is he9a?inisedY dil;ted 4ith 9hos9hate @;ffe?ed saline 
VPBSW and the PBMCcs isolated< Fo? sto?age and shi99ing 9;?9oses PBMCs ma% @e 
c?%o9?ese?Ced< F?eshl% ta7en o? tha4ed PBMCs a?e then stim;lated fo? L^FJ_h 4ith the /SP 
?efe?ence 9?e9a?ation fo? endoto>inY the inte?national standa?d fo? endoto>inY V*PSW o? 
sam9les of ?elated mate?ialsY e<g< othe? endoto>insY nonFendoto>in 9%?ogens and medicinal 
9?od;cts ;ns9i7ed and s9i7ed 4ith endoto>in< Follo4ing this stim;lationY the concent?ations 
of the c%to7ine in the PBMCFconditioned medi;m a?e A;antified ;sing a s9ecific E*PSA fo? P*F
^ V4hich is cali@?ated in te?ms of the a99?o9?iate inte?national standa?dW< The const?;ction of 
doseF?es9onse c;?Ces fo? endoto>in V*PSW Ce?s;s concent?ations of ?eleased c%to7ines 
9e?mits the estimation of the endoto>ic,c%to7ineF?eleasing actiCit% contained in the sam9les<  
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5 DIFINITIONS / ABBRIQIATIONS 
 
 
A@  Anti@od% 
BSA  BoCine se?;m al@;min 
COJ  Ca?@on dio>ide 
dC  Beg?ees Celsi;s VCentig?adeW 
BMSO  Bimeth%ls;lfo>ide 
BFO  BoseF?es9onse  
E< coli  Esche?ichia coli 
E*PSA  Ene%meFlin7ed imm;noso?@ent assa% 
EP  E;?o9ean Pha?maco9oeia 
E/  Endoto>in ;nits 
FBA  Food and B?;g Administ?ation V/SAW 
g  G?am 
h  Ho;? 
HPFCS  HeatFinactiCated Vfg^dC fo? hK minW foetal calf se?;m 
HJOJ  H%d?ogen 9e?o>ide 
HJSO_  S;l9h;?ic acid 
P*  Pnte?le;7in 
PS  Pnte?national standa?d 
P/  Pnte?national ;nit 
l     *it?e  
iOH  Potassi;m h%d?o>ide 
*A*  *im;l;s amoe@oc%te l%sate  
*PS  *i9o9ol%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 
NaHCOh Sodi;m h%d?ogen ca?@onate 
NaHJPO_ Sodi;m diFh%d?ogen 9hos9hate 
NaJHPO_ diFSodi;m h%d?ogen o?tho9hos9hate 
nm  Nanomet?e 
OB  O9tical densit% 
PBMC  Pe?i9he?al @lood monon;clea? cells 
PBS  B;l@eccocs Phos9hate B;ffe?ed Saline  
PF  P%?ogenFf?ee Vitems 9;?chased as ste?ile and 9%?ogenFf?ee o? @a7ed at  

JgKd fo? hKF^K min< 
POB  Ho?se?adish 9e?o>idase con\;gate 
O  Endoto>in standa?d 
?9m  Oo;nds 9e? min;te 
OPMP  OPMP L^_K cell c;lt;?e medi;m  
OPMPFC OPMP L^_K cell c;lt;?e medi;m f h;man AB se?;m at a final concent?ation of 

Jj C,C 
OSE Oefe?ence Standa?d Endoto>in 
OT  Ooom tem9e?at;?e 
TMB  Tet?ameth%l @eneidine 
S  Test sam9le 
STB  Standa?d 
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/Ni  /n7no4n 
/SP  /nited States Pha?maco9oeia 
> g  > g?aCit% 
 
 
6 MATIRIALS 
 
Ste?ileY 9%?ogenFf?ee B;l@eccocs 9hos9hate @;ffe?ed saline 4,o Caff and Mgff 
V*ife TechnologiesW 
Pol%o>%eth%leneFso?@itan monola;?ate VTXEEN JKWY cell c;lt;?e g?adeY VSigmaY PFJJ`[W 
H%d?ochlo?ic acidY K<LMY ste?ile filte?ed VSigmaY HFZ`ZJW 
Sodi;m h%d?o>ide V?eagent g?adeW 
LM HJSO_ VMe?c7W 
Mo;se monoclonal antiFP*F^ anti@od% f?om clone L^  
Ho?se?adish 9e?o>%dase con\;gated shee9 9ol%clonal antiFP*F^ anti@od%  
hYhkYgYgkFTet?ameth%l @eneidine Ve<g< Fl;7a Cat< No< `[[_`W 
Acetone V?eagent g?adeW 
Ethanol V?eagent g?adeW 
Phenole Ve<g< Me?c7 Cat< No< LKKJK^W 
Potassi;m h%d?o>ide V?eagent g?adeW 
Sodi;m dih%d?ogen 9hos9hate Ve<g< Me?c7 Cat< No< LK^h_^W 
Bisodi;m h%d?ogen 9hos9hate Ve<g< Me?c7 Cat< No< LK^g`KW 
T?is Vh%d?o>%meth%lW aminomethane Ve<g< Fl;7a Cat< No< ZhhgJW 
iathon MX,XTY Ch?ist Chemie AGY OeinachY S4itee?land 
Al@;min f?om @oCine se?;m Ve<g< Fl;7a Cat< No< Kg_`KW 
Cit?ic acid monoh%d?ate e<g< Fl;7a Cat< No< J[_ZKW 
H;man AB se?;m VSigmaW 
T?%9an @l;e stain VSigmaW 
/SP Oefe?ence Standa?d Endoto>in lEC^ lot GmY identical to the XHO inte?national standa?d 
fo? @acte?ial endoto>in V*PSY Cial code Z_,g`KW  
F?agmin VBalte9a?inY LKKKK P/,mlY Pha?maciaW 
OPMP L^_K medi;m V*ife Technologies$Y Paisle%Y ScotlandW 
*FGl;tamine JKKmM V*ife Technologies$Y Paisle%Y ScotlandW 
Penicillin,St?e9tom%cin sol;tion VSe?omed Cat< No< AJJLhW 
*%m9ho9?e9 VN%comedY OsloY No?4a%W 
Bimeth%ls;lfo>ideY *A* testedY to @e f?ee of detecta@le endoto>ins< 
N;ncFPmm;no Z^F4ell 9late Ma>iSo?9 VFZ^Y *ife Technologies$Y Paisle%Y ScotlandW 
Falcon Mic?otest tiss;e c;lt;?e 9lateY Z^F4ell VhghK[JY Bec7ton Bic7inson *a@4a?eW 
Falcon se?ological 9i9ettes VgmlYLKmlY JgmlY Bec7ton Bic7inson *a@4a?eW 
Cent?if;ge t;@es VFalcon JK[K Bl;e Ma>$W 
Pol%9?o9%lene conical t;@es VFalcon JK^Z Bl;e Ma>$W 
E99endo?f Bio9;? Ti9s LKK;l ] LKKK;l VE99endo?fFNethele?FHineFGm@hYGe?man%W 
K<JJ #m ste?ile filte?s VMilliPa7 ^KY Milli9o?eW 
E99endo?fn Col;met?ic 9i9ettes 
P%?ogenFf?ee ?ese?Coi? line?Y LJF4ell VPMPFh`KFgK[*Y Fishe?Y /iW 
 
All othe? cons;ma@les a?e 9;?chased as ste?ile and 9%?ogenFf?ee and othe? ?eagents a?e 9?o 
anal%sis g?ade< 
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6.1 Buffers and Reagents for Novartis IL-6 ILISA: 
 
 

Coating Bu..er 
 
 BissolCe  
 g<K g of sodi;m dih%d?ogen 9hos9hateY Ve<g< Me?c7 A?t< No< LK^h_^WY and 
 J<Z g of disodi;m h%d?ogen 9hos9hateY Ve<g<Me?c7 A?t< No< LK^g`KWY 
 in _KK ml of distilled 4ate?< 
 

/se L N NaOH to ad\;st the 9H to [<gY and ma7e ;9 to gKK ml 4ith distilled 
4ate?< 
 
Oemains sta@le fo? ^ months at J F`dC< 

 
 
 Bloc2ing Bu..er 
 
 T?isVh%d?o>%meth%lWaminomethaneY Ve<g<Fl;7a A?t< No< ZhhgJW LJ<L g 
 BissolCe in distilled 4ate?   _KK ml 
 iathon MX,XTY Ch?ist Chemie AGY S4itee?land   K<L ml 
 
 /se _ M HCl to ad\;st the 9H to [<g< 
 
 Al@;min f?om @oCine se?;mY Ve<g<Fl;7a A?t< No< Kg_`KW   g<K g 
 Add distilled 4ate? to ma7e ;9 to gKK ml< 
 
 Oemains sta@le fo? ^ months at J F `dC< 
 
 
 Stopping Solution 
 
 Bistilled 4ate? gKK ml 
 HJSO_ J^<^ ml 
 
 
  

Wash Solution 
 
 Bemine?alised 4ate? JKKK ml 
 T4eenFJK L ml 
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"nterleu2in-6 Standard 
 
 /se P*F^ f?om h;man l%m9hoc%tes Ve<g< Boeh?inge? MannheimY Cat< No< 

LJZZZ[JW< L Cial contains JKK KKK ;nits of nat;?al h;man P*F^< 
 Bil;te the contents of a Cial VL mlW of h;man P*F^ 4ith _ ml of OPMPFCY and 

f?eeee aliA;ots of LKK ol at a@o;t p `K dC< 
Befo?e the fi?st ;se of a ne4 @atchY this P*F^ ;sed as the assa% cali@?ant has to 
@e cali@?ated against the PS fo? P*F^ V`Z,g_`W< 

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

 
VGeagent AI 
de?iCed f?om clone L^<  

  
 
 
 Betection <ntibody CPOBF 
  
 JGeagent 3I 

Shee9 antiFh;man P*F^ anti@od%Y ho?se?adish 9e?o>idase con\;gated<  
Oemains sta@le fo? at least ^ months at JF`dC< 
 

 
 
 Human "?-6 Standard Solution 
 

JGeagent KI 
Tha4 L f?oeen aliA;ot of inte?le;7inF^ standa?d V_KKK ;nits in LKK olW and 
dil;te 4ith ZKK ol of OPMPFC< 

 Add LKK ol of this dil;tion to ZKK ol of OPMPFC q _KK ;nits,ml Vstanda?d initial 
concent?ationY eA;iCalent to _KKK 9g,mlW< 

 P?e9a?e the sol;tion sho?tl% @efo?e ;sea do not sto?e< 
 
 
 Bilution Bu..er 
 
 (Geagent 5I 

P?e9a?e the dil;tion @;ffe? as follo4sM 
 
 T?isVh%d?o>%meth%lWaminomethaneY Ve<g<Fl;7a A?t< No< ZhhgJW J<L g 
 Bistilled 4ate? _KK ml 
 iathon MX,XTY Ch?ist AGY S4itee?land K<L ml 
 PhenolY Ve<g<Me?c7 A?t< No< LKKJK^W K<g g 
 HeatFinactiCated VhK min;tes,g^ dCW fetal @oCine se?;m Jg ml 
 
 Mi> to dissolCe the s;@stancesY then ad\;st the 9H to [<g 4ith _ M HCl< Ma7e 

;9 to gKK ml 4ith distilled 4ate?< 
 
 Oemains sta@le fo? at least ^ months at J F ` dC< 
 Pn the a@sence of the sta@iliee?s iathon and 9henol the sta@ilit% is onl% L da%< 
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T;B Solution  
 
JGeagent LI 

 
 P?e9a?e the TMB sol;tion as follo4sM 
 

hYhkYgYgkTet?ameth%l@eneidine Ve<g<Fl;7a A?t< No< `[[_`W J_K mg 
 OeagentFg?ade acetone g ml 
 
 BissolCeY then add 
 
 OeagentFg?ade ethanol _g ml 
 Pe?h%d?ol VhK j HJOJWY Ve<g<Me?c7 A?t< No< LK[JKZW K<hKK ml 
 

Oemains sta@le fo? at least ^ months at Lg F Jg dC 4hen sealed and 9?otected 
f?om light< 

 
 
  
 Substrate Bu..er 
 

JGeagent MI 
 

 OeagentFg?ade cit?ic acid monoh%d?ate Ve<g<Fl;7a A?t< No< J[_ZKW  ^<h g 
 Bistilled 4ate?  `KK ml 
 
 Mi> to dissolCeY then ad\;st the 9H to _<L @% adding _ M iOH< 
 Ma7e ;9 to LKKK ml 4ith distilled 4ate? and add K<J ml of iathon MX,XT  
 
 Oemains sta@le fo? a@o;t ^ months at Lg F Jg dC< 
 Pn the a@sence of the iathon the sta@ilit% is onl% L da%< 
 
 
 

Culture ;edium CHP;"-CF 
 

 The 9?e9a?ation of the medi;m has to @e ca??ied o;t in a class J lamina? flo4 
ste?ile ca@inetY ;sing ase9tic techniA;e and ?eagents and cons;ma@les that 
a?e ste?ile and 9%?ogenFf?ee< 

 
 OPMP L^_K medi;m gKK ml 
 H;man se?;m AB g ml 
 *FGl;tamineY JKK mM g ml 
 Penicillin,St?e9tom%cin sol;tion LK ml 
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V MITHODS 
 
 
Ste9s ma?7ed VQW a?e ca??ied o;t in a class J lamina? flo4 ste?ile ca@inetY ;sing ase9tic 
techniA;e and ?eagents and cons;ma@les that a?e ste?ile and 9%?ogenFf?ee< 
 
 
 

V.1 Coating of IL-6 ILISA plates 
 
Bil;te the coating antiFP*F^ anti@od% VClone L^W 4ith coating @;ffe? to J<g og,ml and 
s4i?l to mi>Y e<g< L mg of anti@od% in _KK ml of coating @;ffe?< Add JKK ol to each 4ell 
of a Z^F4ell 9late VN;ncFPmm;no Ma>iSo?9 FZ^W 
Stac7 the mic?otit?e 9lates and allo4 to stand in the da?7 at Lg FJgdC<fo? L^FJ_ ho;?s< 
 
As9i?ate and disca?d the coating sol;tion< Xash the coated 9late h times 4ith 
demine?alised 4ate?Y and ta9 o;t onto cell;lose<  
Pi9ette JKK ol of @loc7ing @;ffe? into each of the 4ells to @loc7 the ?esid;al 9?oteinF
@inding ca9acit% of the coated 9lates. 

 
Seal the 9lates 4ith adhesiCe filmY and sto?e in a h;midified atmos9he?e at J F ` dC 
Vshelf lifeM t4o monthsW< 
 
 
 

V.2 Preparation of samples for assay 9W> 
 
Sam9les a?e tested at a dil;tion of L in gY i<e< gK #l of sam9le in a total c;lt;?e Col;me 
of JgK #l< To test sam9les at dil;tions g?eate? than L in gY 9?eFdil;te sam9les @efo?e 
addition to the assa% 9lateY e<g< to test a sam9le at a dil;tion of L in LKY 9?eFdil;te the 
sam9le L in J 4ith saline and add gK #l of this dil;ted sam9le to the assa% 9late< 
 
 
 

V.3 Collection of human blood  
 
-;alification of @lood dono?sM Blood dono?s a?e to desc?i@e themselCes as @eing in 
good healthY not s;ffe?ing f?om an% @acte?ial o? Ci?al infections Vincl;ding colds and 
infl;eneaW< Blood dono?s a?e not to @e ta7ing d?;gs 7no4n to infl;ence the 9?od;ction 
of c%to7ines<  AlsoY See Section `< V@elo4W fo? the c?ite?ia fo? the ?e\ection of data as 
haCing come f?om a test ;tilising @lood f?om a dono? not in good health< 
 
ProcedureC*F: Bil;te L am9o;le of F?agmin VLKKKK P/ in L mlW 4ith L ml 9%?ogenFf?ee 
distilled 4ate?<  B?a4 @ac7 the 9iston of a hK ml s%?inge @% a@o;t h mmY then in\ectY 
;sing a s%?inge cali@?ated in #lY gK #l of the dil;ted F?agmin Cia the l;e? loc7 ada9te? 
into the s9ace @et4een the s%?inge 4all and the 9iston< Then attach a LZ mmY 
JL ga;ge @;tte?fl% s%stem to the hK ml s%?inge< Alte?natiCel% a _Kmm JL ga;ge 
needle ma% @e ;sed< 

ICCVAM In Vitro Pyrogenicity BRD: Appendix A4 May 2008

A-422



SOPFPBMCJFCKL Page 13 of 13 
 

/sing this 9?e9a?ed Vhe9a?inisedW s%?ingeY d?a4 hK ml @lood f?om the median c;@ital 
o? ce9halic Cein of the left o? ?ight a?m of a single dono?< Mi> the @lood 4ith the 
anticoag;lant @% tilting the s%?inge seCe?al times< 
 
Afte?4a?ds ?emoCe the @;tte?fl% o? needle and t?ansfe? Lg ml of the @lood into each of 
t4o gK ml ste?ileY 9%?ogenFf?ee cent?if;ge t;@es<  
 

V.4 Isolation of PBMCs9W> 
 
PBMCs a?e isolated ;sing *%m9ho9?e9< The 9?oced;?e is a modification of the 
man;fact;?e?sc inst?;ctions that ma% 9e?mit cleane? se9a?ation of the PBMC< Sta?t 
the 9?oced;?e not late? than J ho;?s afte? @lood 4ithd?a4al< 
 
ProcedureM Add Lg ml PBS to each Lg ml of he9a?inised 4hole @lood to ma7e J 
t;@es of hK ml of dil;ted @lood< B?ea7 off the end of a LK ml 9i9ette to ?emoCe the 
cotton and then 9lace the 9i9ette ca?ef;ll% V9oint do4nW in the t;@e containing the 
dil;ted @lood< Add JK ml *%m9ho9?e9 to each of the t4o t;@esY Cia the inse?ted 
9i9etteY to fo?m a lo4e? la%e?< Cent?if;ge at h_K > g fo? _g min at ?oom tem9e?at;?e 
VL` p Jg dCWY 4ith the cent?if;ge @?a7e set to off,ee?o< Afte? cent?if;gationY the PBMC 
fo?m a 4hite @and at a@o;t the Jg ml g?ad;ation of the t;@e< Ca?ef;ll% d?a4 off the 
;99e?most Zml of each of the s;9e?natants f?om the same dono? and 9i9ette to a 
ne4 gK ml t;@e if it is intended to f?eeee the PBMCsY othe?4ise disca?d< As9i?ate and 
disca?d the ?emaining s;9e?natants f?om a@oCe the PBMCs< Ta7e ;9 the PBMCs 
4ith a LK ml 9i9ette and t?ansfe? to a ne4 gK ml cent?if;ge t;@e< 
 

V.5 Washing PBMCs9W> 
 
To the isolated PBMCs add s;fficient PBS to giCe a total Col;me of gK ml and 
cent?if;ge at h_K > g fo? Lg min< 
 
As9i?ate the s;9e?natant 9haseY and ?es;s9end the sediment 4ith LK ml of PBS ;sing a 
se?ological 9i9ette Vas9i?ate and e>9el seCe?al timesY do not Co?te>W<  Ma7e ;9 to a total 
Col;me to gK ml 4ith PBS and cent?if;ge at h_K > g fo? LK min< As9i?ate the s;9e?natant 
9hase and ?es;s9end the sediment 4ith Lg ml of OPMPFC< Pool the ?es;s9ended sediments 
fo? each dono? into one t;@e 9e? dono? and dist?i@;te the cells 4ith a Col;me of OPMPFC 
eA;al to the initial Col;me of @lood f?om 4hich the PBMC 4e?e isolated< This s;s9ension of 
PBMC in OPMPFC is ;sed in the cellFc;lt;?e< 
The cells a?e to @e c;lt;?ed 4ith endoto>in o? sam9les 4ithin _ ho;?s of @lood 4ithd?a4al< 
 
 

V.6 Procedure for cryopreserving and thawing PBMCs9W> 
 
Add J ml of endoto>inFf?ee BMSO to L` ml of se9a?ated s;9e?natant f?om each 
dono? to 9?od;ce the c?%oF9?otectiCe sol;tion and cool to J to `dC< P?oceed as ;nde? 
9oint [<g of rXashing PBMCss @;t cent?if;ge onl% once< Bisca?d the s;9e?natant and 
?es;s9end the cell 9ellet 4ith ^ ml of the chilledY homologo;s c?%o9?otectiCe sol;tion< 
Pool the cell s;s9ensions f?om the same dono? and ma7e aliA;ots of L<K ml in sc?e4 
ca9 c?%ot;@es< One L<K ml aliA;ot contains the PBMC of g ml 4hole @lood< Slo4l% 
cool do4n the aliA;oted cell s;s9ensions to p`KdC ;sing a st%?ofoam @o> to 9?oCide 
the?mal ins;lation< Fo? 9?olonged sto?age t?ansfe? the t;@es afte? [J ho;?s to liA;id 
nit?ogen VFLZ^dCW< 

ICCVAM In Vitro Pyrogenicity BRD: Appendix A4 May 2008

A-423



SOPFPBMCJFCKL Page 14 of 14 
 

Ta7e t4o t;@es VJ > L<K mlW of c?%o9?ese?Ced cells f?om one dono? f?om the liA;id 
nit?ogen and s;@me?ge the t;@es V@;t not thei? ca9sW immediatel% in a 4ate? @ath at a 
tem9e?at;?e of h[dC< Afte? tha4ingY 9ool the cell s;s9ension in a gKml cent?if;ge 
t;@e and add c;lt;?e medi;m to giCe a total Col;me of _K ml< Ta7e ca?e not to 
contaminate the contents 4ith the 4ate? f?om the 4ate? @ath< Cent?if;ge fo? LK 
min;tes at h_K > gY 9o;? off the s;9e?natant 9hase and ?es;s9end the sedimented 
cells in LK ml of c;lt;?e medi;m VOPMPFCW< Pf desi?edY a Cia@ilit% test can @e 
9e?fo?med< VPn o;? e>9e?ience the Cia@ilit% is a@oCe Zgj<W 
 
 

V.V IZuilibration of reagents for cell culture 
 
B?ing a Cial of the *PS standa?dY the sam9les fo? assa% and a @ottle of OPMPFC 
to ?oom tem9e?at;?e< 
 

V.[ Preparation of the LPS standard curve 9W> 
 
Add g ml of *A* ?eagent 4ate? to the l%o9hilised contents of one Cial of the c;??ent 
/SP Oefe?ence Standa?d Endoto>in o? the PS to 9?od;ce a stoc7 sol;tion of JKKK 
E/VP/W,ml< Vo?te> fo? at least hK min< The stoc7 sol;tion ?emains sta@le fo? L_ da%s if 
sto?ed at J p `dC< 
P?e9a?e the *PS standa?d c;?Ce @% ma7ing se?ial dil;tions in saline of the stoc7 
sol;tion of endoto>inM 
 
*a@el seCen t;@esY A p G< Add the Col;mes of saline to the t;@es s9ecified in ta@le LY 
@elo4< 
 
Ta7e JKK#l of endoto>in stoc7 sol;tion and add L<` ml of saline and Co?te> to ma7e 
J<K ml of a JKK E/ VP/W,ml sol;tion of *PS q Sol;tion S< 
 
Table A. Preparation of the LPS standard curve! 
T;@e *PS added to t;@e Saline  l*PSm in t;@e % PLPSQ in well
A LKK #l of Sol;tion S q JK E/ ZKK #l JK E/,ml Sot for culture 
B LKK #l of Sol;tion A q J E/ LZKK #l L E/,ml 2.3 EU/ml 
C gKK #l of Sol;tion B q K<g E/ gKK #l K<g E/,ml 2.A EU/ml 
B gKK #l of Sol;tion C q K<Jg E/ gKK #l K<Jg E/,ml 2.2L EU/ml 
E gKK #l of Sol;tion B q K<LJg E/ gKK #l K<LJg E/,ml 2.23L EU/ml 
F gKK #l of Sol;tion E q K<K^h E/ gKK #l K<K^h E/,ml 2.2A3L EU/ml 
G None L ml K E/,ml 2 EU/ml 
 
Vo?te> each of Sol;tions A F G afte? its 9?e9a?ation and then ;se each sol;tion fo? the 
9?e9a?ation of the s;@seA;ent dil;tion< 
VM;lti9les of the a@oCe Col;mes ma% @e ;sed to gene?ate la?ge? Col;mes of Sol;tions 
A p G and an *PS standa?d cali@?ated against the /SP OSE o? the PS fo? endoto>in 
ma% @e ;sed<W 
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V.9 Cell culture 9W> 
 
Add 100 #l of RPMI-C to 4ells of col;mns L p LK as in tem9late LY see @elo4< 
 
 
Add 50 #l of the test samples SL p SL_ to 4ells as in tem9late LY see @elo4< 
 
 
Add 50 #l of LPS standards to 4ells as in tem9late LY @elo4< 
 
Sol;tion G into 4ells Ah p Bh VSTB OKW 
Sol;tion F into 4ells A_ p B_ VSTB OLW 
Sol;tion E into 4ells Ag p Bg VSTB OJW 
Sol;tion B into 4ells A^ p B^ VSTB OhW 
Sol;tion C into 4ells A[ p B[ VSTB O_W 
Sol;tion B into 4ells A` p B` VSTB OgW 
 
JThe above order of addition permits the same tip to be used for additions of all the 
standards.I 
 
 
Gentl% s4i?l the sol;tion of PBMC to ?ed;ce settling of the cells and to dist?i@;te the 
PBMC mo?e eCenl% th?o;gho;t the OPMPFC sol;tion immediatel% @efo?e aliA;ots of 
PBMC a?e ta7en< Bo not Co?te>< 
 
Add 100 #l of PBMC to the Z^F4ell 9late Vsee tem9late LY @elo4W<  Add the PBMC @% 
?o4 in the follo4ing seA;enceM AY EY BY FY CY GY BY H if a ?e9eating 9i9ette is ;sed< 
Alte?natiCel% a m;lti9i9ette ma% @e ;sed fo? these additions 9?oCided that the aliA;ots 
a?e added @?is7l% to minimise the settling of cells< 
 
Gentl% s4i?l the ?es;lting c;lt;?es to mi> the contents of the 4ells 4itho;t c?ossF
contaminating 4ells< 
Pnc;@ate the c;lt;?es 4itho;t Ci@?ation Vto allo4 the cells to settleW at h[dC fo? L^ F J_h 
in an atmos9he?e of gj COJ in h;midified ai?< 
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Tem9late LM PBMC c;lt;?e 9late  
 1 2 3 4 5 6 7 8 9 10 11 12 
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&.$* 

%+ 
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%* 
# 

") "+ ,-./ ,-./ 

0 "* "( "0 "1 "2 "#& 
 

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

1 "* "( "0 "1 "2 "#& 
 

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

2 "* "( "0 "1 "2 "#& 
 

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

3 "* "( "0 "1 "2 "#& 
 

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

Wey: 
SA X SA5 Y test samples ZA < ZA5 
G2 X GL Y Geference standard for endoto>in Y OK q K E/,mlY OL q K<K^h E/,mlY OJ q 
K<LJg E/,mlY Oh q K<Jg E/,mlY O_ q K<g E/,ml and Og q L E/,ml VThe final 
concentrations are: 2.2A3L4 2.23L4 2.2L4 24A and 243UE/mlI. 
 

V.10 Detection of IL-6 in the supernatant medium by ILISA 
 
Pmm;no?eactiCe P*F^ in aliA;ots of the tiss;e c;lt;?e fl;id is A;antified ;sing a 
Calidated E*PSAY in 4hich the P*F^ standa?d ;sed as the assa% cali@?ant is cali@?ated 
against the PS fo? P*F^ V`Z,g_`W< 
 

V.10.1 Preparation of IL-6 standard curve 
 

 P?e9a?e the P*F^ standa?d dil;tions as follo4sM  
 Fill each of [ 9ol%st%?ene t;@es VLJmlW 4ith gKK ol of OPMPFC< 
 Add ZKK ol of OPMPFC to one f?oeen aliA;ot VLKKolW of P*F^ standa?d VqOeagent hW 

Bil;te this concent?ation VSol;tion PW @% t?ansfe??ing gKK ol to t;@e t VL in JW<  F;?the? 
dil;te @% t?ansfe??ing gKK ol f?om this t;@e to the ne>tY gKK ol f?om that t;@e to the 
follo4ing oneY and so onY ending 4ith the t;@e ma?7ed 4ith O< /se the OPMPFC in 
t;@e P as a @lan7 Vsee ta@le JW< 
 
Table 3. Preparation of the 7L<M standard curve from an aliquot of the 7L<M standard# 

Sol< P*F^ added OPMPFC  P*F^ in t;@e 
P LKK #l of f?oeen sol<q _KKK 9g ZKK #l _KKK 9g,ml 
t gKK #l of Sol;tion P q JKKK 9g gKK #l JKKK 9g,ml 
i gKK #l of Sol;tion t q LKKK 9g gKK #l LKKK 9g,ml 
* gKK #l of Sol;tion i q gKK 9g gKK #l gKK 9g,ml 
M gKK #l of Sol;tion * q JgK 9g gKK #l JgK 9g,ml 
N gKK #l of Sol;tion M q LJg 9g gKK #l LJg 9g,ml 
O gKK #l of Sol;tion N q ^J<g 9g gKK #l ^J<g 9g,ml 
P None gKK #l K 9g,ml 

 
\ortex each of Solutions 7 J O after its preparation and then use each solution for the 
preparation of the subsequent dilution. 
V>ultiples of the above volumes may be used to generate larger volumes of Solutions 7 X PI. 
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V.10.2 Addition of standards and samples 
 
Vol;mes a?e s;fficient fo? _ mic?otite? 9lates< 
Bil;te detection anti@od% VOeagent JW 4ith dil;tion @;ffe? VOeagent _W Ve<g< L in gKK 
lJKK ol of Oeagent J f LKK ml of Oeagent _mWY and mi> 4itho;t ca;sing foam to fo?m 
Test each @atch of detection anti@od% in se9a?ate e>9e?iments to dete?mine the 
o9tim;m dil;tion< 
 

 t;st @efo?e ;sing sha7e o;t the @loc7ing @;ffe? f?om the anti@od%Fcoated mic?otit?e 
9latesY 9lace the 9lates on cell;lose 4ith the o9enings facing do4nY and ta9< 
At the end of the tiss;e c;lt;?e inc;@ationY t?ansfe? gK #l of s;9e?natant f?om each of 
the 4ells of col;mns L p LK of the tiss;e c;lt;?e 9late to the co??es9onding 4ells on 
each of the c%to7ine E*PSA 9lates p see tem9late LY a@oCe and tem9late JY @elo4< A 
m;ltichannel 9i9ette ma% @e ;sed< Ens;?e that the 4ell contents a?e mi>ed @% 
as9i?ating and e>9elling gK #l th?ee times @efo?e t?ansfe??ing the liA;id< VThe 4ells in 
col;mns LL and LJ a?e fo? the P*F^ standa?d c;?Ce p seeY @elo4W<  

 
 
 
 T?ansfe? gK ol of each of the dil;tions of the P*F^ standa?dY and of the @lan7Y into 

J 4ells each Vstanda?d concent?ations f?om _KKK F ^J<g 9g,mlW< 
 Add JKK ol of dil;te detection anti@od% Ve<g< L in gKKW to each of the 4ellsY seal the 

mic?otit?e 9lates 4ith adhesiCe filmY and allo4 to stand fo? J F h ho;?s at JK F Jg dC< 
/se tem9late J @elo4< 

 
Template 3: EL7SA 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 "#& 
 

"## "#$ "#) "#+ #&&& #&&& 

G "* "( "0 "1 "2 "#& 
 

"## "#$ "#) "#+ $&&& $&&& 

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

"## "#$ "#) "#+ +&&& +&&& 

Wey: 
SA X SA5 and G2 X GL are as defined for Template A Jsee aboveI. 
\alues in columns AA and A3 are concentrations in pg/ml for 7L<M. 
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V.10.3 Addition of substrate solution and measuring 
 
 
 P?e9a?e the s;@st?ate sol;tion sho?tl% @efo?e ;se< T?ansfe? ZK ml of s;@st?ate @;ffe? 

VOeagent ^W to a 9lastic @ottleY add _<g ml of TMB sol;tion VOeagent gWY and mi>< 
 Xash the mic?otit?e 9lates @% imme?sing them h times in 4ash sol;tionY then ?inse 

h times 4ith demine?alised 4ate?< Place the mic?otit?e 9lates face do4n on cell;lose 
and ta9< 
Pi9ette JKK ol of s;@st?ate sol;tion into each 4ell< Afte? LK F Lg min;tesY sto9 the 
ene%me ?eaction @% adding gK ol,4ell of sto99ing sol;tion< Xi9e the @ac7 of the 
mic?otit?e 9lates 4ith a clean tiss;eY then meas;?e the a@so?@ance at _gK nm in a 
E*PSA 9late ?eade? ;sing a g_K nm to gZK nm co??ectiCe filte?< S;@t?act the Cal;es of 
the meas;?ement 4ith the co??ectiCe filte? f?om Cal;es meas;?ed 4ith the _gK nm 
filte?<  
 
 
[  DATA ANAL^SIS, PRIDICTION MODIL AND RILATID 

IRRORS 
 

[.1  Acceptance Criteria 
The assa% sho;ld @e conside?ed acce9ta@le onl%Y if the follo4ing c?ite?ia a?e metM 
 
The E*PSA is Calid if the OB of the @lan7 cont?ol is @elo4 K<Lg and the mathematical 
f;nction VA;ad?atic modelW of the P*F^ standa?d c;?Ce 9?od;ces an ? uK<Zg< 
 
The ?eactions Vin te?ms of OBW on the endoto>in concent?ations giCe a sigmoidal 
ascending dose ?es9onse< 

 
Blood dono?s a?e conside?ed lo4 ?es9onde?s if thei? mean OB Cal;e fo? the 
endoto>in ?efe?ence standa?d concent?ation L E/,ml VOgW is @elo4 the mean OB 
Cal;e fo? LKKK 9g,ml of P*F^< *o4 ?es9onde?s sho;ld not @e incl;ded in the 
assessment< 
Blood dono?s sho4ing a mean OB Cal;e fo? the negatiCe cont?ol VOKW a@oCe the 
mean OB Cal;e at gKK 9g,ml of P*F^ 9e? millilit?e a?e also not incl;ded in the 
assessment Vhigh ?es9onde?W< 
Pf the test sam9le sho4 an i??eg;la? ?es9onse Ve<g< high SBWY chec7 the ?es;lts 
o@tained fo? the @lan7 and the standa?d endoto>in concent?ations de?iCed f?om the 
dono? in A;estion< Pf the latte? ?es;lts a?e inconsistent 4ith those 4hich 4o;ld 
o?dina?il% @e e>9ectedY then the dono? in A;estion m;st @e e>cl;ded f?om the 
assessment< 
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[.2 Interference Test 

Interference with the cell system 
Fo? each 9?od;ct tested the fi?st timeY it is necessa?% to dete?mine 4hethe? it ?eA;i?es 
dil;tion 9?io? to assa% o? not< The follo4ing e>9e?iment chec7s fo? inte?fe?ence 
@et4een the sam9le and the PBMC and,o? E*PSA s%stem< 
Pe?fo?m a dil;tion se?ies of the 9?od;ct 4ith dil;tion facto? J o? highe?Y if necessa?%< 
Bil;tions sho;ld not ?each o;tside the ?ange 4he?e the detection limit of the test does 
not allo4 to dete?mine the defined endoto`in limit of the 9?od;ct< Pf no endoto>in 
limit is defined it can easil% @e estimated @% diCiding hgKE/ @% the ma>im;m ho;?l% 
dose< VE>am9leM The ma>im;m ho;?l% dose is LKKmg,9atienta then the estimated 
endoto>in limit is hgK,LKK q h<gE/,mgW  
S9lit each dil;tion Vv;ndil;tedv ma% @e incl;dedW and test it s9i7ed and ;ns9i7ed in 
A;ad?;9licates< S9i7e 4ith an endoto>in concent?ation f?om the middle of the 
endoto>in standa?d c;?Ce Ve<g< K<Jg E/,mlW< P?e9a?e the s9i7ing sol;tion in OPMPFC 
instead of saline and 9?efill the 4ells fo? this 9;?9ose fi?st 4ith gKol of OPMPFC and 
then add gKol of the s9i7ing sol;tion< The 9?efill fo? the ;ns9i7ed testing of the dil;tion 
is LKK ol of OPMPFC 9e? 4ell< Then add gKol of the 9?od;ct dil;tion Vo? ;ndil;ted 
9?od;ctY ?es9<W to _ 4ells containing the s9i7ing sol;tion and _ 4ells containing onl% 
OPMPFC< 
 
P?oceed acco?ding to the testing inst?;ctions Vsee a@oCeW< 
Bete?mine the lo4est dil;tion Vhighest concent?ationW of the 9?od;ct that %ields an 
endoto>in s9i7e ?ecoCe?% of gK to JKKj< Fo? that 9;?9ose calc;late the mean 
endoto>in Cal;es of the ;ns9i7ed and the s9i7ed 9?od;ct dil;tions a99l%ing a @est fit 
model on the endoto>in cali@?ation c;?Ce< Conside? that in this nomenclat;?e 
v;ndil;tedv means also a dil;tion< Then s;@t?act the endoto>in Cal;e of the ;ns9i7ed 
dil;tion f?om the endoto>in Cal;e of the co??es9onding s9i7ed dil;tion< Calc;late the 
s9i7e ?ecoCe?% fo? each dil;tion in 9e?cent ta7ing the theo?etical Cal;e Vs9i7e 
concent?ation e<g< K<Jg E/,mlW as a LKKj< 
E>am9leM Tested dil;tions and s9i7e ?ecoCe?% Mv;ndil;tedv q Jgja L in J q _Zja L in _ 
q ZKj and L in ` q LLKj< Then the dil;tion meeting the ?eA;i?ements is L in _< 
 

[.3 Interference with the ILISA system 
Sim;late a 9%?ogen test 4itho;t cells and 4itho;t inc;@ation ;sing the chosen test 
dil;tion of the 9?od;ct Vf?om testing vinte?fe?ence 4ith the cell s%stemvY in the e>am9le 
L in _W< P?e9a?e eno;gh ?e9licates to s9i7e 4ith the P*F^ standa?d c;?Ce 
concent?ations V_KKK F ^J<g 9g,ml and the @lan7W in d;9licate VLJ 4ellsW< Test the 
P*F^Fs9i7ed sol;tions di?ectl% fo? inte?fe?ence in the E*PSA s%stem togethe? 4ith a 
;ns9i7ed P*F^ standa?d dil;tion se?ies< A99l% e>actl% the same methodolog% as fo? a 
?eal 9%?ogen test< Pf inte?fe?ence in the E*PSA s%stem a99ea?sY the 9?od;ct has to @e 
tested in f;?the? dil;tions @;t not e>ceeding the ma>im;m Calid dil;tion Vsee a@oCeW<  
The lo4est dil;tion Vhighest concent?ationW of the 9?od;ct not inte?fe?ing 4ith PBMC 
and the E*PSA is conside?ed as the f;t;?e dil;tion fo? ?o;tine testing< 
 

[.4  Prediction model 
Pe?fo?m the test 4ith a ce?tain 9?od;ct acco?ding to this SOP< A99l% a Calid test 
dil;tion sho4ing no inte?fe?ence 4ith the test s%stems as 4?itten a@oCe< Calc;late the 
9a?amete?s of the endoto>in standa?d c;?Ce a99l%ing a @est fit model V? !K<ZgW< Oe\ect 
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o;tlie?s onl% afte? chec7ing acco?ding to Bi>onks Test< Test at the leCel of 9 q K<ZK o? 
K<Zg< Meas;?e the mean OB Cal;es of all ?e9licates Vat least t?i9licatesW< /sing the 
endoto>in standa?d c;?CeY calc;late the 9%?ogen content of the 9?od;ct in endoto>in 
eA;iCalents< M;lti9l% the calc;lated concent?ation of endoto>in eA;iCalents in the 9?od;ct @% 
the dil;tion facto? Vma% @e L in s9ecial casesW< This Cal;e ?e9?esents the 9%?ogen content of 
the sam9le e>9?essed in endoto>in eA;iCalents fo? the dono? ;nde? test< Fo? the 9?od;ct to 
9ass the testY it m;st com9l% 4ith its s9ecification Vendoto>in limit concent?ationW 4hen tested 
4ith PBMC f?om th?ee inde9endent dono?s< 
 
 
Remar2: Pn o?de? to o9timiee the 9?ediction model of this test a methodolog% ;sing a 4ell 
cha?acte?ieed ?efe?ence s;@stance Videntical in com9osition to the test s;@stanceW is in 
9?e9a?ation< Xith this adCanced 9?ediction model inte?fe?ences in the test d;e to dono? 
Ca?ia@ilit% 4ill @e ?ed;ced distinctiCel%< 
 
 
9 HIALTH SAFIT^ AND INQIRONMINT 
 
Human material 
 
H;man mate?ial sho;ld @e t?eated as @iologicall% haea?do;s and all 4o?7 ;sing h;man 
mate?ial is to @e ca??ied o;t acco?ding to the 9?oced;?es s9ecified in the NOVAOTPS  Safet% 
G;idelines< 
 
C;lt;?es of h;man mate?ial sho;ld @e t?eated as @iologicall% haea?do;s 4aste and dis9osed 
of acco?ding to the 9?oced;?es s9ecified in the NOVAOTPS  Safet% G;idelines< 
 
Bacterial endotoKin isY as its name indicatesY a to>ic agent and sho;ld @e handled 4ith 
ca?e< 
 
P?eca;tionsM  CoCe? o9en c;ts @efo?e ;se<  Bo not get in e%esY on s7inY on clothing<  ACoid 
inhaling<  iee9 containe? closed<  
 
Fi?st AidM  Pn case of contactY immediatel% fl;sh e%es o? s7in 4ith 9lent% of 4ate? fo? at least 
Lg min;tes<  Pf inhaledY ?emoCe to f?esh ai?<  Pf not @?eathingY giCe a?tificial ?es9i?ationY 
9?efe?a@l% mo;thFtoFmo;th<  Pf @?eathing is diffic;ltY giCe o>%gen< 
 
Effects of s7in a@so?9tion can incl;de feCe?Y headache and h%9otension< 
 
Effects of inhalation can incl;de feCe?Y headache and h%9otension< 
 
Effects of ingestion F adCe?se effects a?e ;nli7el% since ingested endoto>in is ?a9idl% 
deto>ified< 
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10 RIFIRINCIS 
 
Blee7e?Y X<i<Y de G?ootY E<M<Y den Boe?Y P<t<Y BiesselsY P<T<Y Aa?denY *<A< and Ba77e?Y t<C< 
VLZZ_W Meas;?ement of inte?le;7inF^ 9?od;ction @% monoc%tes fo? in Cit?o safet% testing of 
hemoglo@in sol;tions< A?tif Cells Blood S;@stit Pmmo@il Biotechnol< JJY `hgF_K< 
 
Bina?elloY C<A<Y GattiY S< and Ba?tfaiY T< VLZZZW FeCe?M lin7s 4ith an ancient ?ece9to?< C;?? 
Biol< ZY OL_[FgK< 
 
Bina?elloY C<A<Y OcConno?Y t<V<Y *oP?esteY G< and S4iftY O<*< VLZ`_W< H;man le;7oc%te 
9%?ogen test fo? detection of 9%?ogenic mate?ial in g?o4th ho?mone 9?od;ced @% ?ecom@inant 
Esche?ichia coli< t< Clin< Mic?o@iol. JKY hJhFhJZ< 
 
B;ffY G<X< and At7insY E< VLZ`JW The detection of endoto>in @% in vitro 9?od;ction of 
endogeno;s 9%?ogenM com9a?ison 4ith ame@oc%te l%sate gelation< t Pmm;nol Methods gJY 
hJhFhhJ< 
 
Fenn?ichY S<Y Fische?Y M<Y Ha?t;ngY T<Y *e>aY P<Y MontagF*essingY T<Y SonntagY H<G<Y 
XeigandtY M< and Xendel< VLZZZW A Betection of endoto>ins and othe? 9%?ogens ;sing 
h;man 4hole @lood< BeC Biol Stand< LKLY LhLFZ< 
 
Finne% BtM Statistical Method in Biological Assa%Y Thi?d Edition< *ondonY  
Cha?les G?iffin and Com9an% *tdY LZ[`< 
 
Gaines Bas OE and T%deman MS< VLZ`JW Pte?atiCe 4eighted ?eg?ession anal%sis of  
logit ?es9onsesM A com9;te? 9?og?am fo? anal%sis of @ioassa%s and  
imm;noassa%s< Com9;te? P?og?ams in Biomedicine Lga LhFJJ< 
 
HansenY E<X< and Ch?istensenY t<B< VLZZKW Com9a?ison of c;lt;?ed h;man monon;clea? 
cellsY *im;l;s ame@oc%te l%sate and ?a@@its in the detection of 9%?ogens< t Clin Pha?m The?< 
LgY _JgFhh< 
 
*eCinY t< and BangY F<B< VLZ^_W A desc?i9tion of cell;la? coag;lation in the *im;l;s< B;ll< 
tohn Ho97ins Hos9. LggY hh[Fh_g< 
 
MascoliY C<C< and Xea?%Y M<E< VLZ[ZaW *im;l;s ame@oc%te l%sate V*A*W test fo? detecting 
9%?ogens in 9a?ente?al in\ecta@le 9?od;cts and medical deCicesM adCantages to 
man;fact;?e?s and ?eg;lato?% officials< t Pa?ente? B?;g Assoc< hhY `LFZg< 
 
MascoliY C<C< and Xea?%Y M<E< VLZ[Z@W A99lications and adCantages of the *im;l;s 
ame@oc%te l%sate V*A*W 9%?ogen test fo? 9a?ente?al in\ecta@le 9?od;cts< P?og Clin Biol Oes< 
JZY h`[F_KJ< 
 
Meage?Y A<Y Pa?tiY S<Y *e;ngY H<Y PeilY E< and MahonY B< VLZ`[W P?e9a?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? V?TNFW< H%@?idoma ^Y hKgFhLL< 
 
PooleY S<Y Sel7i?7Y S<Y Oaffe?t%Y B<Y Meage?Y A<Y Tho?9eY O< and Gea?ingY A< VLZ`ZW Assa% of 
9%?ogenic contamination in 9ha?mace;ticals @% c%to7ine ?elease<  P?oceedings of the 
E;?o9ean Xo?7sho9 on detection and A;antification of 9%?ogen<  Pha?me;?o9aY NoCem@e? 
LZ`ZY L[FL`< 
 
PooleY S<Y Tho?9eY O<Y Meage?Y A<Y H;@@a?dY A<O< and Gea?ingY A<t<H< VLZ``W Betection of 
9%?ogen @% c%to7ine ?elease< *ancet `g[[Y LhK< 
 
Oa%Y A<Y OedheadY i<Y Sel7i?7Y S< and PooleY S< VLZZKW Va?ia@ilit% in *PS com9ositionY 
antigenicit% and ?eactogenicit% of 9hase Ca?iants of Bo?detella 9e?t;ssis< FEMS Mic?o@iolog% 
*ette?s [ZY JLLFJL`< 
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SchinsY O<P<F<Y Can Ha?tingsCeldtY B< and Bo?m P<t< VLZZ^W Ex vivo c%to7ine ?elease f?om 
4hole @lood< E>9< To>ic Pathol< _`Y _Z_F_Z^< 
 
Ta7ta7Y w<S<Y Sel7i?7Y S<Y B?isto4Y A<F<Y Ca?9ente?Y A<Y BallY C<Y Oaffe?t%Y B< and PooleY S< 
VLZZLW Assa% of 9%?ogens @% inte?le;7inF^ ?elease f?om monoc%tic cell lines< t Pha?m 
Pha?macol _hY g[`Fg`J< 
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