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1. INTRODUCTION 
 
Pa6ente6al 7ha6maceBtical 76odBcts mBst 8e sho@n to 8e f6ee f6om 756ogenic [feGe6Z
indBcing\ contaminationC  ^hile a 756ogen ma5 in gene6al 8e defined as an5 
sB8stance that caBses feGe6_ the 756ogens that almost inGa6ia8l5 contaminate 
7a6ente6al 7ha6maceBticals a6e 8acte6ial endotoEins [li7o7ol5saccha6ides_ :PS\ f6om 
G6amZnegatiGe 8acte6ia [Mascoli and ^ea65_ TS`Sa_ TS`S8\C  The6e a6e t@o 
Pha6maco7oeial tests fo6 756ogenic contaminationJ the 6a88it 756ogen test and the 
:imBlBs amoe8oc5te l5sate [:A:\ testC  The 6a88it 756ogen test_ @hich detects :PS 
and othe6 756ogens_ inGolGes measB6ing the 6ise in 8od5 tem7e6atB6e eGoAed in 
6a88its 85 the int6aGenoBs inaection of a ste6ile solBtion of the sB8stance to 8e 
eEaminedC  In cont6ast_ the :A: test detects onl5 :PSJ it is desc6i8ed in 
Pha6maco7oeias as the 8acte6ial endotoEins test [BET\C  The 76inci7le of the :A:Z
test is that :PS caBses eEt6acellBla6 coagBlation of the 8lood [haemol5m7h\ of the 
ho6seshoe c6a8_ #$%&'&( )*'+),-%&(! [:eGin b Bang_ TSQK\C  AlthoBgh the :A: test 
is g6adBall5 sB7e6seding the 6a88it 756ogen test_ hBnd6eds of thoBsands of 6a88it 
756ogen tests a6e still ca66ied oBt each 5ea6 a6oBnd the @o6ld_ la6gel5 on 76odBcts 
@hich cannot_ fo6 one 6eason o6 anothe6_ 8e tested in the :A: testC  ^hile 76oGing 
gene6all5 6elia8le_ 8oth the 6a88it 756ogen test and :A: test haGe sho6tcomingsC  The 
6a88it 756ogen test Bses eE7e6imental animals_ is costl5 and is not cBantitatiGeC  The 
:A: test giGes false negatiGes @ith ce6tain 76odBcts_ can oGe6estimate the 756ogen 
content of othe6 76odBcts and does not detect 756ogens othe6 than 8acte6ial 
endotoEin [:PS\_ sBch as G6amZ7ositiGe eEotoEins_ Gi6Bses and fBngi [Fina6ello et 
alC_ TSVKd Poole et alC_ TSVVd Ua5 et alC_ TSSNd TaAtaA et alC_ TSSTd Fenn6ich et alC_ 
TSSS\C 
 The 8asis of the 6a88it 756ogen test is the $. /$/* stimBlation 85 eEogenoBs 
756ogens [BsBall5 :PS\ of 6a88it 7e6i7he6al 8lood monoc5tes to 76odBce the 
endogenoBs 756ogens that caBse feGe6C  The endogenoBs 756ogens a6e 756ogenic 
c5toAines sBch as tBmoB6 nec6osis facto6! [TNF!\_ inte6leBAinZT [I:ZT! and I:ZT"_ 
t@o se7a6ate gene 76odBcts\_ I:ZQ and I:ZV [Fina6ello et alC_ TSSS\C  In Gie@ of the 
sho6tcomings of the 6a88it 756ogen test and the :A: test_ in Git6o 756ogen tests that 
Btilise the eEcBisite sensitiGit5 to eEogenoBs 756ogen of monoc5tes haGe 8een 
76o7osedC  In sBch tests_ 76odBcts a6e incB8ated @ith hBman 7e6i7he6al 8lood 
monoc5tes [o6 mononBclea6 cells_ PBMNC CE::S_ o6 leBAoc5tes\ and the 
conditioned media assa5ed fo6 756ogenic c5toAines [FBff b AtAins_ TSVLd Fina6ello et 
alC_ TSVKd Poole et alC_ TSVVd Poole_ TSVSd Hansen and Ch6istensen_ TSSNd TaAtaA et 
alC_ TSSTd BleeAe6 et alC_ TSSK\C 

The isolation of monoc5tes<leBAoc5tes f6om @hole 8lood is la8oB6ZintensiGe 
and timeZconsBming_ technicall5 so7histicated_ 6ecBi6es eE7ensiGe 6eagents and 
does not gBa6antee the isolation of cells in a nonZactiGated stateC  This 76om7ted the 
eGalBation of Ga6ioBs cell lines @hich 6etain monoc5tic cha6acte6istics_ inclBding the 
ca7acit5 to s5nthesise and sec6ete 756ogenic c5toAines [TaAtaA et alC_ TSST\C  TaAtaA 
-0 1'C measB6ed :PSZindBced I:ZT" and I:ZQ 6elease f6om MONO MAC Q cells and 
THPZT cells and conclBded that I:ZQ 6elease 85 MONO MAC Q cells @as the most 
a776o76iate 6eadoBt fo6 an $. /$02* 756ogen test [emonoc5te testf\ 8ecaBse 
immBno6eactiGe I:ZQ_ BnliAe immBno6eactiGe I:ZT and TNF!_ is sec6eted enti6el5 into 
the cellZconditioned mediBm in la6ge cBantities_ 7e6mitting its com7lete estimationC  
The test @as a77lied to th6ee 8atches of the6a7eBtic hBman se6Bm al8Bmin [HSA\ 
that had caBsed adGe6se 6eactions in 6eci7ientsC  The MONO MAC Q<I:ZQ test 
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detected 756ogenic contamination in the HSA that had not 8een detected in the 6a88it 
756ogen test and the :A: testC 
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2. PURPOSE 
 
To deGelo7 an $. /$02* 756ogen test that @ill se6Ge as a 6e7lacement fo6 the 6a88it 
756ogen testC 
 
 
3. SCOPE / LIMITATIONS 
 
The method desc6i8ed 8elo@ is fo6 the eGalBation of an in Git6o MONOMAC Q<I:ZQ 
6elease testC  It is not a efinalisedf test s5stem fo6 the testing of medicinal 76odBctsC  
The method ma5 8e a77lied onl5 to 76e7a6ations that haGe 8een Galidated @ith the 
method_ iCeC sho@n not to inte6fe6e in the test s5stemJ see Heading VC 
 
 
4. METHOD OUTLINE 
 
MONOMAC Q cells a6e stimBlated fo6 TQZLKh @ith standa6d endotoEin [:PS\ and 
76e7a6ations Bnde6 testC  Follo@ing this stimBlation_ the concent6ation of I:ZQ in the 
cellZconditioned mediBm is cBantified Bsing a s7ecific E:ISA [@hich is cali86ated in 
te6ms of the a776o76iate inte6national standa6d\C  The const6Bction of a doseZ
6es7onse cB6Ge fo6 endotoEin standa6d Ge6sBs OFRGalBe of I:ZQ E:ISA 7e6mits the 
estimation of the 756ogenic contamination of the 76e7a6ations Bnde6 testC  The 
contamination is measB6ed in endotoEinZecBiGalent BnitsC 
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5.  DEFINITIONS / ABBREVIATIONS 
 
#g   mic6og6am 
#l  mic6olit6e 
A8  anti8od5 
BSA  8oGine se6Bm al8Bmin 
COL  Ca68on dioEide 
gC  deg6ees CelsiBs [Centig6ade\ 
FMSO  Fimeth5lsBlfoEide 
FZU  doseZ6es7onse  
EC coli  Esche6ichia coli 
E:ISA  Enh5meZlinAed immBnoso68ent assa5 
EP  EB6o7ean Pha6maco7oeia 
E?  endotoEin Bnits 
FFA  Food and F6Bg Administ6ation [?SA\ 
g  g6am 
h  hoB6 
HIFCS  heatZinactiGated [i]QgC fo6 MN min\ foetal calf se6Bm 
HLOL  h5d6ogen 7e6oEide 
HLSOK  sBl7hB6ic acid 
HSA  HBman Se6Bm Al8Bmin 
I:  inte6leBAin 
IS  inte6national standa6d 
I?  inte6national Bnit 
l     lit6e  
jOH  7otassiBm h5d6oEide 
:A:  limBlBs amoe8oc5te l5sate  
:PS  li7o7ol5saccha6ide 
M  mola6 
MA8  monoclonal anti8od5 
mg  millig6am  
min  minBte 
ml  millilit6e  
mM  millimola6 
NaCl  sodiBm chlo6ide 
NaOH  sodiBm h5d6oEide 
NaHCOM sodiBm h5d6ogen ca68onate 
NaHLPOK sodiBm diZh5d6ogen 7hos7hate 
NaLHPOK diZsodiBm h5d6ogen o6tho7hos7hate 
NoC  nBm8e6 
nm  nanomet6e 
OF  o7tical densit5 
PBS  FBl8eccofs 7hos7hate 8Bffe6ed saline 
PC  Pe6sonal Com7Bte6 
PF 756ogenZf6ee [items 7B6chased as ste6ile and 756ogenZf6ee o6 
  8aAed at L]NgC fo6 MNZQN minC\ 
POF  ho6se6adish 7e6oEidase conaBgate 
U  endotoEin standa6d 
67m  6oBnds 7e6 minBte 
UPMI  UPMI TQKN cell cBltB6e mediBm  
USE  Uefe6ence Standa6d EndotoEin 
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UT  6oom tem7e6atB6e 
TMB  Tet6ameth5l 8enhidine 
S  test sam7le 
STF  standa6d 
?Nj  BnAno@n 
?SP  ?nited States Pha6maco7oeia 
E g  E g6aGit5 
 
 
6. MATERIALS 
 

6.1. Cell line 
 
The cell line Bsed is hBman monoc5tic cell line MonoMacRQ [o8tained f6om P6ofC 
HC^C:C kiegle6RHeit86ocA [InstitBte fo6 ImmBnolog5_ ?niGe6sit5 of MBnich_ MBnich_ 
Ge6man5\ A Maste6 Cell BanA and a ^o6Aing Cell BanA @as esta8lished at the 
NIBSCC Cells can 8e o8tained f6om this la8o6ato65C  

6.2. Technical equipment 
 
IncB8ato6 [M`gC i L gC_ ]l i NC] l COL_ hBmidified\ 
InGe6ted mic6osco7e  
Haematoc5tomete6 
:amina6 flo@ clean 8ench [Class II\ 
:a8o6ato65 cent6ifBge [6ef6ige6ated\ sBita8le fo6 ]N ml tB8es 
:a8o6ato65 cent6ifBge sBita8le fo6 T ml Gials 
^ate6 8ath [adaBsta8le to M` gC_ ]QgC and `NgC\ 
7H mete6 
E:ISAR6eade6  
Plate@ashe6  
Pi7ettes adaBsta8le to LRLN ml_ ]NRLNN ml_ LNRTNN ml o6 LNNRTNNN ml [eCgC Gilson\ 
TLRchannel o6 VRchannel 7i7ette 
Vo6teE miEe6 

6.3. Other materials 
 
All mate6ials mBst 8e ste6ile and 756ogen f6eeC 
 
TissBe cBltB6e flasAs_ L] cmL_ `] cmL and T]N cmL  [eCgC Costa6\ 
Cent6ifBge tB8es_ T] ml and ]N ml [eCgCG6eine6 o6 Falcon\ 
756ogen f6ee ti7s [eCgC G6eine6\ 
SQR@ells tissBe cBltB6e 7lates @ith lid [eCgCCosta6\ 
7ol5st56ene tB8es [eCgCG6eine6 o6 Falcon\ 
7late seale6s_ non toEic [eCgCF5natech :a8o6ato6ies\  
c65otB8es_ L ml [eCgC NBnc\ 
se6ological 7i7ettes []ml_TNml_ L]ml_ eCgC BecAton FicAinson :a8@a6e\ 
NCLL #m ste6ile filte6s [MilliPaA QN_ Milli7o6e\ 
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6.4 Chemicals and culture media 
 
Ste6ile_ 756ogenZf6ee  7hos7hate 8Bffe6ed saline [eCgC :ife Technologies\ 
H5d6ochlo6ic acid_ NCTM_ ste6ile filte6ed [Sigma_ HZSVSL\ 
P56ogen f6ee sodiBmchlo6ide NCSl [iCeC saline \[eCgC NPBI\ 
^ate6 fo6 inaections [eCgC NPBI\ 
T657an 8lBe stain [eCg Sigma\ 
 
UPMI TQKN [eCgC :ifetechnologies_ Gi8co BU:_ code MTV`NZNL]\ 
He7es [eCgC TM_ Gi8co\ 
InsBlin [Sigma_ code TZKNTT\ 
:ZGlBtamine [eCgC LNN mM _ Gi8co\ 
OEaloacetic acid [eCgC Sigma\ 
SodiBm 756BGate [eCgC TNN mM_ Gi8co\ 
MEM nonZessential amino acid solBtion [eCgC Gi8co\ 
Fetal BoGine Se6Bm [FBS\ [eCgC M5oclone SB7e6 PlBs FBS_ Gi8co_ code TQNNNRNMQ\C  

NoteJ The endotoEin content mBst 8e n NCT ng<ml_ checAed 85 :A:_ afte6 heating 
fo6 MN minC at `NgCC 

Fimeth5l sBl7hoEide [eCgC Me6cA\ 
Penicillin<St6e7tom5cin_ [TN_NNN I?<ml 7enicillin_ TN mg<ml st6e7tom5cin [ eCgC Gi8co_ 
code T]TKRNTTK\\  
Inte6national Standa6d fo6 EndotoEin_ TN_NNN I? 7e6 Gial [NIBSC_ code SK<]VN\ 
Inte6national Standa6d fo6 I:RQ_ Tmg< TNNNNN I? 7e6 am7oBle [NIBSC_ code VS<]KV\ 
 
[HSA_ Tl [a dilBtion in ste6ile PF saline of clinical g6ade HSA_ KC]l\\ 
[HBman se6Bm  AB [eCgC Sigma\\ 
 
 
All othe6 consBma8les a6e 7B6chased as ste6ile and 756ogenZf6ee and othe6 6eagents 
a6e 76o anal5sis g6adeC  
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7. METHODS 

7.1. STEPS PRIOR TO CELL–CULTURE 
 
Ste7s ma6Aed [at\ a6e ca66ied oBt in a Class L lamina6 flo@ ste6ile ca8inet_ Bsing 
ase7tic technicBe and 6eagents and consBma8les that a6e ste6ile and 756ogenZf6eeC 
 
Preparation of aliquots of the LPS (endotoxin) standard (STD)at 
 
MaAe alicBots of the :PS STFJ taAe a Gial of the cB66ent IS fo6 endotoEin [Gial code 
SK<]VN_ TNNNN I? o E?<Gial_ infinite shelf life @hen sto6ed at ZLNgC o6 8elo@\_  and 
6econstitBte the contents of the Gial @ith ] ml 756ogen f6ee @ate6  and Go6teE fo6 MN 
minC  This giGes a L_NNN I?<ml stocA solBtion of :PSC  The stocA solBtion ma5 8e Ae7t 
at LZVgC fo6 B7 to TK da5sC Alte6natiGel5_ alicBot :PS standa6d into la8elled 
c65otB8es_ f6eehe them B76ight and sto6e them at ZLNgC o6 8elo@ [shelf life o TL 
months\ The follo@ing 76ima65 standa6ds [Uefe6ence Standa6d EndotoEins\ a6e 
identical to the IS and ma5 8e sB8stitBted fo6 itJ ECQ [?SP\_ :ot G [FFA\_ BUPM [EP\C  
Alte6natiGel5_ a @o6Aing standa6d [cont6ol standa6d endotoEin\ cali86ated against one 
of these 76ima65 standa6ds ma5 8e sB8stitBtedC 
 
Preparation of aliquots of the IL–6 standardat 
 
To maAe alicBots of the I:ZQ standa6d_ taAe a Gial of the lS fo6 I:ZQ [am7oBle code 
VS<]KV_ T #g<TNNNNN I?<am7oBle\ and 6econstitBte @ith T ml of PBS i Tl BSA [o6 
HSA Z not c6itical\C  This giGes a T #g<ml stocA solBtion of I:ZQKC 
3K4 5*.5-.0210$*.( *6 7#89 12- -:)2-((-; $. )<=%' 210,-2 0,1. 7>=%' 0* 1/*$; 5*.6&($*. 
?$0, 7>=%' *6 #@AB 
 
AlicBot the stocA solBtion into la8elled c65oZtB8es [of L ml ca7acit5\_ f6eehe them 
B76ight and sto6e them in this f6ohen state at ZLNgC o6 8elo@ [shelf life o siE months\C   
 
A @o6Aing standa6d_ 76eGioBsl5 cali86ated against the IS ma5 8e sB8stitBted fo6 the 
ISC  Each ne@ 8atch of @o6Aing standa6d is to 8e cali86ated against the ISC  
 
Preparation of mediumat      
 
P6e7a6e and sto6e the UPMI as desc6i8ed 85 the sB77lie6C AdaBst the 7H and ste6ile 
filte6 [NCLL #m\ the mediBm if 6ecBi6edC    
Test a sam7le of the mediBm [f6om one 8ottle\ fo6 :PS contamination in an :A: test 
acco6ding to the cB66ent SOPfs fo6 :A: testingC  ?se the 8atch of mediBm onl5 if the 
leGel of contamination is not g6eate6 than NCNQ I?<mlC 
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XCompletionY of maintenance culture medium (RPMI–M)at 
 
UPMI TQKN mediBm   ]NN ml 
HeatZinactiGated [i]QgC fo6 MN min\ foetal calf se6Bm [HIFCS\   ]N ml 
:ZGlBtamine_ L mM    
MEM nonZessential amino acid_ NCT mM 
BoGine insBlin_ NCLM I?<ml 
OEaloacetic acid_ T mM 
SodiBm 756BGate_ T mM 
He7es_ LN mM 
 
XCompletionY of assay medium (RPMI–C)at 
 
UPMI ZTQKN mediBm   ]NN ml 
HeatZinactiGated [i]QgC fo6 MN min\ foetal calf se6Bm [HIFCS\W    TN ml 
:ZGlBtamine_ L mM    
MEM nonZessential amino acid_ NCT mM 
BoGine insBlin_ NCLM I?<ml 
OEaloacetic acid_ T mM 
SodiBm 756BGate_ T mM 
He7es_ LN mM 
 
Afte6 com7letion_ UPMIRM and UPMIRC can 8e sto6ed at iKgC dB6ing th6ee @eeAsC 
 
3W C'*?8-.;*0*:$.C ,-108$.150$/10-; 6*-01' 51'6 (-2&% $( .*0 1 52&5$1' 2-1<-.0 1.; %1+ 
D- (&D(0$0&0-; D+ ,&%1. (-2&% EF! E'(* )-.$5$''$. 1.; (02-)0*%+5$. %1+ D- 1;;-; 
0* 0,- G@H7IH 0* 2-;&5- 0,- 2$(J *6 5&'0&2-( D-5*%$.< 5*.01%$.10-;B 

7.2  CELL CULTURE PROCEDURES 
 
Starting up a cell culture at  
TaAe an am7oBle of f6ohen cells oBt of the licBid nit6ogen containe6 and 7Bt the 
am7oBle on ice to tha@ the cells g6adBall5C ContinBe @ith the 76ocedB6e as soon as 
the cells a6e tha@edC Clean the oBte6 sB6face of the am7oBle @ith ethanol `NlC 
T6ansfe6 the cells to a ]N ml cent6ifBge tB8e and add TN ml mediBm [iKgC\C  
Cent6ifBge at TNN E g fo6 ] min [at iKgC\C Fecant the sB7e6natant ca6efBll5 and 
6esBs7end the cells in TN ml UPMIZM [iKgC\C  Cent6ifBge at TNN E g fo6 ] min at 
[iKgC\C Fecant the sB7e6natant ca6efBll5 and 6esBs7end the cells in L ml UPMIZMC 
Add V ml UPMIZM to a L] cmL tissBe cBltB6e flasA and t6ansfe6 the L ml cell 
sBs7ension to the flasAC ChecA the cBalit5 of the cells GisBall5_ Bsing a mic6osco7eC 
The cells shoBld not clBm7 togethe6C  
IncB8ate the cells in a COLZincB8ato6 [M`gC_ ]l COL_ high hBmidit5\ 
[K*0-4 E( 1. 1'0-2.10$/-L 0,- 5-''( %1+ D- 0,1?-; 10 MNOP 1.; ?1(,-; 10 GQ\  
 
Propagation of the cells at 
 
TaAe the cBltB6e flasA f6om the COLZincB8ato6C Estimate the nBm8e6 of Gia8le cells 
Bsing T657an 8lBe eEclBsionJ Gia8le cells eEclBde T657an 8lBeC TaAe an alicBot of TNN 
#l of the cBltB6e flasA and add V]N #l UPMI and ]N #l NCKl @<G T657an 8lBe solBtionC 
CoBnt the nBm8e6 of Gia8le cells in this solBtion Bsing a haematoc5tomete6C  This 
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76ocedB6e is desc6i8ed in detail in the Sigma [Biochemical and Ueagents Fo6 :ife 
Science Uesea6ch\ CatalogBe LNNN<LNNT_ 7ages TVKVZSC  
Cent6ifBge the cell sBs7ension TNN E g fo6 V min at UTC PoB6 off the sB7e6natant 
7hase_ 6esBs7end the cell 7ellet in K ml UPMIRM Bsing a se6ological 7i7ette [gentl5 
as7i6ate and eE7el seGe6al times_ aGoid 8B88les_ do not Go6teE\C 
 
Add a 7a6t of the cellZsBs7ension to a flasA and add ne@ mediBm to the cells Bntil a 
final concent6ation of L E TN] cells<mlC The total GolBme de7ends on the sihe of the 
cBltB6e flasA [Fo6 a L]_ `]_ T]N and T`] cmL  flasAs Bse TNZT] ml_ L]ZMN ml_ K]Z]] 
ml and a8oBt QN ml_ 6es7ectiGel5\C  
It is also Galid to sAi7 the cent6ifBgation of the cellsJ UemoGe a 7a6t of the cellR
sBs7ension f6om the flasA and add ne@ mediBm to the cells [final concent6ation of L E 
TN] cells<ml\ In gene6al the cell sBs7ension shoBld 8e dilBted 8et@een T in K B7 to T 
in QC 
ChecA the cBalit5 of the cells GisBall5_ Bsing a mic6osco7eC The cells shoBld not 
clBste6C IncB8ate the cells in a COLZincB8ato6 [M`gC_ ]l COL_ high hBmidit5\ 
 
In gene6al  this 76ocedB6e shoBld 8e 7e6fo6med t@ice a @eeAC 
 
Preparation of a cell bank at 
 
Cent6ifBge the cell cBltB6e at TNN E g fo6 V min at UT [o6 iKgC\C Fecant the 
sB7e6natant ca6efBll5 and 6esBs7end the cells in FBS at UT [o6 iKgC\C  AdaBst the cell 
concent6ation to ! K E TNQ cells<mlC PBt the cell sBs7ension on ice fo6 TN minBtesC 
Add d6o7@ise an ecBal GolBme of a cold solBtion of  FBS i TNl FMSO to the cell 
sBs7ension [final cell concent6ation is ! L E TNQ cells<ml @ith ]l FMSO\C 
T6ansfe6 the cell sBs7ension to ste6ile and 756ogen f6ee c65otB8es [T ml<tB8e\ and 
close the tB8es fi6ml5C 
PBt the tB8es in a @ell insBlated 7ol5st56ene 8oE and sto6e the 8oE at Z`N gC o6 
8elo@ fo6 a8oBt KV hC Finall5 t6ansfe6 the tB8es to a licBid nit6ogen containe6C 
 

7.3  ONSET OF THE TEST 
 
Pre-incubation of cells for a test at  
 
Cent6ifBge MNZ]N ml of cell sBs7ension at TNN E g fo6 V min at 6oom tem7e6atB6eC 
PoB6 off the sB7e6natant 7hase_ and 6esBs7end the cells in a776oEimatel5 L ml of 
UPMIZC Bsing a se6ological 7i7ette [gentl5 as7i6ate and eE7el seGe6al times_ aGoid 
8B88les_ do not Go6teE\C CoBnt the cells and dilBte the needed amoBnt of Gia8le cells 
in UPMIRC Bntil a final concent6ation of KETN] cells<mlC The total GolBme de7ends on 
the sihe of the cBltB6e flasA and the nBm8e6 of cells needed fo6 the testC [Gene6all5 
LETN` cells 76eRincB8ated in ]N ml UPMIRC in a T]N cmL flasA is enoBgh fo6 one SQR
@ell assa5 7late\C IncB8ate the cells dB6ing a776oEimatel5 LK hoB6s in a COLZ
incB8ato6 [M`gC_ ]l COL_ high hBmidit5\ 
 
Preparation of cells for a test at 
 
Cent6ifBge MNZ]N ml of cell sBs7ension at TNN E g fo6 V min at 6oom tem7e6atB6eC 
PoB6 off the sB7e6natant 7hase_ and 6esBs7end the cells in a776oEimatel5 L ml of 
UPMIZC Bsing a se6ological 7i7ette [gentl5 as7i6ate and eE7el seGe6al times_ aGoid 
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8B88les_ do not Go6teE\C CoBnt the cells and dilBte the Gia8le cells @ith UPMIZC to a 
GolBme that giGes a concent6ation of LC] E TNQ Gia8le cells<mlC  [Each SQZ@ell assa5 
7late 6ecBi6es a8oBt TN ml of LC] E TNQ Gia8le cells<mlC\  P6e7a6e the solBtion of cells 
aBst 76io6 to addition to the cBltB6e 7lateC 
 
Preparation of samples for testat 
 
Sam7les a6e tested at a dilBtion of T in ]_ iCeC ]N #l of sam7le in a total cBltB6e GolBme 
of L]N #lC  To test sam7les at dilBtions g6eate6 than T in ]_ 76eZdilBte sam7les 8efo6e 
addition to the assa5 7late_ eCgC to test a sam7le at a dilBtion of T in TN_ 76eZdilBte the 
sam7le T in L @ith saline and add ]N #l of this dilBted sam7le to the assa5 7lateC 
 
Equilibration of reagents for the test 
 
B6ing a Gial of the :PS standa6d_ the sam7les fo6 assa5 and a 8ottle of UPMIZC 
to 6oom tem7e6atB6eC 
 
Preparation of the LPS standard curve at 
 
P6e7a6e the :PS standa6d cB6Ge 85 maAing se6ial dilBtions in saline of an alicBot of 
the stocA solBtion of the cB66ent ISC 
 
:a8el seGen tB8es_ A Z GC  Add the GolBmes of saline to the tB8es s7ecified in ta8le 
T_ 8elo@C 
 
Add TCM] ml saline to an alicBot [MNN I?oE? in T]N #l\ of the :PS standa6d and 
Go6teE to maAe TC] ml of a LNN I?<ml solBtion of :PS o SolBtion SC 
 
Q1D'- R! @2-)1210$*. *6 0,- #@A (01.;12; 5&2/-4 
TB8e :PS added to tB8e Saline p:PSq in tB8e $ S#@AT $. ?-'' 
A TNN #l of SolBtion S o LN I? SNN ml LN I?<ml K*0 6*2 5&'0&2- 
B LNN #l of SolBtion A o K I? VNN #l K I?<ml U!V 7>=%' 
C ]NN #l of SolBtion B o L I? ]NN #l L I?<ml U!W 7>=%' 
F ]NN #l of SolBtion C o T I? ]NN #l T I?<ml U!X 7>=%' 
E ]NN #l of SolBtion F o NC] I? ]NN #l NC] I?<ml U!R 7>=%' 
F ]NN #l of SolBtion E o NCL] I? ]NN #l NCL] I?<ml U!UY 7>=%' 
G None T ml N I?<ml U 7>=%' 
Z*20-: -15, *6 A*'&0$*.( E 8 [ 160-2 $0( )2-)1210$*. 1.; 0,-. &(- -15, (*'&0$*. 6*2 
0,- )2-)1210$*. *6 0,- (&D(-\&-.0 ;$'&0$*.! 
 
3H&'0$)'-( *6 0,- 1D*/- /*'&%-( %1+ D- &(-; 0* <-.-210- '12<-2 /*'&%-( *6 A*'&0$*.( 
E 8 [B  
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Testprocedure  
 
Add 50 #l of LPS standards to wells as in Template 1, below. 
 
SolBtion G into @ells AM Z FM [STF UN\ 
SolBtion F into @ells AK Z FK [STF UT\ 
SolBtion E into @ells A] Z F] [STF UL\ 
SolBtion F into @ells AQ Z FQ [STF UM\ 
SolBtion C into @ells A` Z F` [STF UK\ 
SolBtion B into @ells AV Z FV [STF U]\ 
 
3Q,- 1D*/- *2;-2 *6 1;;$0$*. )-2%$0( 0,- (1%- 0$) 0* D- &(-; 6*2 1;;$0$*.( *6 1'' 0,- 
(01.;12;(!B 
 
Add 50 #l of the test samples S1 – S14 to wells as in Template 1, see below. 
 
Add 100 #l of RPMI–C to the wells of columns 1 – 10 as in Template 1, see 
below. 
 
Gentl5 s@i6l the solBtion of MONOMAC Q cells to 6edBce settling of the cells and to 
dist6i8Bte the cells mo6e eGenl5 th6oBghoBt the UPMIZC solBtion immediatel5 8efo6e 
alicBots of cells a6e taAenC  Fo not Go6teEC 
 
Add 100 #l of MONOMAC–6 cells to the wells of columns 1 – 10 as in Template 
1, see below. 
 
?sing a 7i7ette @ith a ti7 of @ide diamete6_ the cells a6e added 85 6o@ in the follo@ing 
secBenceJ A_ E_ B_ F_ C_ G_ F_ H [see tem7late T_ 8elo@\C  A 6e7eating 7i7ette ma5 
8e Bsed fo6 these additions 76oGided that the alicBots a6e added 86isAl5 to minimise 
the settling of cellsC 
 
Gentl5 s@i6l the 6esBlting cBltB6es to miE the contents of the @ells @ithoBt c6ossZ
contaminating @ellsC 
 
G-%12J4  70 $( 1'(* /1'$; 0* 0-(0 0,- (1%)'- $. 1 0*01' 5&'0&2- /*'&%- *6 XUU #'! Q1J- WU 
#' *6 (1%)'- ;$'&0$*.L RRU  #' %-;$&% 1.; YU &' *6 1 5-'' (*'&0$*. 35-'' 5*.5-.0210$*. W 
: RU9 /$1D'- 5-''(=%'B 
 
 
Incubate the cultures without vibration (to allow the cells to settle) at 37°C for 
16 – 24h in an atmosphere of 5b CO2 in humidified air.   
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Template 1: MONOMAC 6 CELLS culture plate (example) 
 1 2 3 4 5 6 7 8 9 10 11 12 
A ST SL UN 

N 
UT 
NCL] 

UL 
NC] 

UM 
T 

UK 
L 

U] 
K 

SM SK Goid Goid 

B ST SL UN 
N 

UT 
NCL] 

UL 
NC] 

UM 
T 

UK 
L 

U] 
K 

SM SK Goid Goid 

C ST SL UN 
N 

UT 
NCL] 

UL 
NC] 

UM 
T 

UK 
L 

U] 
K 

SM SK Goid Goid 

D ST SL UN 
N 

UT 
NCL] 

UL 
NC] 

UM 
T 

UK 
L 

U] 
K 

SM SK Goid Goid 

E S] SQ S` SV SS STN 
 

ST
T 

ST
L 

ST
M 

ST
K 

Goid Goid 

F S] SQ S` SV SS STN 
 

ST
T 

ST
L 

ST
M 

ST
K 

Goid Goid 

G S] SQ S` SV SS STN 
 

ST
T 

ST
L 

ST
M 

ST
K 

Goid Goid 

H S] SQ S` SV SS STN 
 

ST
T 

ST
L 

ST
M 

ST
K 

Goid Goid 

Key: 
AR 8 ARW ] 0-(0 (1%)'-( ^R 8 ^RW 
GU 8 GY ] G-6-2-.5- A01.;12; _.;*0*:$.L GU ] U 7>=%'L GR ] U!XY 7>=%'L GX ] U!Y 
7>=%'L GM ] R 7>=%'L GW ] X 7>=%' 1.; GY ] W 7>=%' 3Q,- 6$.1' 5*.5-.0210$*.( 12-4 
U!UYL U!RL U!XL ULW 1.; U!V 7>=%'B! 
 
Harvesting and storage of supernatantsC 
 
At the end of the cell cBltB6e incB8ation the sB7e6natant is ha6Gested as follo@sJ 
T6ansfe6 f6om each @ell caC TKN ml [o6 mo6e if 7ossi8le\ of the sB7e6natant a8oGe the 
MONOMAC Q cells to the co66es7onding @ell a ne@ SQR@ells cell cBltB6e 7lateC Fo not 
distB68 the cellsC The Bse of an eight channel 7i7ette @ill facilitate the t6ansfe6C  
Change the 7i7ette ti7s 8et@een each colBmn t6ansfe6C  
CoGe6 the 7late @ith the sB7e6natants @ith a sealC Sto6e the 7late at Z`N gC [o6 
8elo@\ Bntil 6ecBi6ed o6 76oceed @ith the detection of I:QC ^hen the 7lates a6e sto6ed 
at  ZLN gC_ dete6mination of I:Q shoBld 8e 7e6fo6med @ithin t@o @eeAsC 
 

7.4 DETECTION OF IL–6 IN THE SUPERNATANT MEDIUM BU ELISA 
 
ImmBno6eactiGe I:ZQ in alicBots of the cell cBltB6e flBid [cellZconditioned mediBm\ is 
cBantified Bsing a Galidated E:ISA_ in @hich the IS fo6 I:ZQ [VS<]KV\ o6 an I:ZQ 
standa6d cali86ated against the IS is Bsed as the assa5 cali86antC 
T@o Galidated  I:RQ E:ISAfs a6e desc6i8ed in the ANNErC [The NOVAUTIS E:ISA fo6 
I:ZQ and the  HBman I:ZQ E:ISA Ait [C:B_ Amste6dam_ The Nethe6lands_ code 
MTSTQ\  Othe6 Galidated E:ISAs ma5 8e sB8stitBtedC 
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8. DATA ANALUSIS 
 
All eE7e6iments a6e 6Bn @ith foB6 6e7licates of the test com7oBnd on one 7lateC A 
standa6d cB6Ge Bsing the Inte6national Standa6d fo6 EndotoEin [cali86ated in I?\ is 
inclBded_ 6anging f6om NCL] I?<ml B7 to K I?<mlC A test is Galid if the NC] I?<ml is 
significant eleGated oGe6 the 8acAg6oBnd [defined 85 mean iLSF [nRT\\C The 
endotoEin GalBe of each 6e7licate is calcBlated f6om the endotoEin cali86ation cB6Ge of 
the IS fo6 endotoEin_ a77l5ing the KR7a6amete6 logistic model and eE76essed as 
endotoEinRecBiGalents<ml [E?<ml\C OBtlie6s a6e 6eaected onl5 afte6 checAing acco6ding 
to the FiEonfs test [7sNCN]\C SB8secBentl5_ the mean endotoEin GalBe of all 6e7licates 
[BsBall5 cBad6B7licates\ of a test com7oBnd is calcBlated and mBlti7lied 85 the 
dilBtion facto6 [if a77lica8le\C The mean endotoEin concent6ation is com7a6ed @ith the 
endotoEin limit concent6ation [E:C\ fo6 the test com7oBndC ^he6e the E:C is not 
s7ecified fo6 a 76odBct_ it is calcBlated as desc6i8ed 8elo@ in the 76ediction modelC 
 
Alte6natiGe anal5ses a6e 7e6mitted 76oGided these a6e consistent @ith the 6eleGant 
ICH gBidelinesC 
 
Test validation and interference testing 
 
To assB6e the 76ecision o6 Galidit5 of the test method_ 76e7a6ato65 tests a6e 
condBcted to assB6e that the c6ite6ia fo6 the standa6d cB6Ge a6e Galid and that the test 
solBtion does not inte6fe6e in the testC The test method is Galidated and a test fo6 
inte6fe6ing facto6s 6e7eated @heneGe6 the6e is an5 change in eithe6 the test method o6 
the test 76e7a6ation that is liAel5 to inflBence the 6esBlt of the testC 
 
Interference test cell culture 
 
S7iAe an alicBot of the test solBtion of the 76e7a6ation 8eing eEamined @ith an 
endotoEin concent6ation at o6 nea6 the middle of the endotoEin standa6d cB6GeC 
CalcBlate the mean 6ecoGe65 of the added endotoEin 85 sB8t6acting the mean 
endotoEin concent6ation in the test solBtion [if an5\ f6om that containing the added 
endotoEinC CalcBlate the s7iAe 6ecoGe65 fo6 each dilBtion in 7e6cent_ taAing the 
theo6etical GalBe [s7iAe concent6ation eCgC T E?<ml\ as a TNNlC The test solBtion is 
conside6ed f6ee of inte6fe6ing facto6s if the measB6ed concent6ation of the endotoEin 
added to the test solBtion is @ithin ]NZLNNl of the Ano@n added endotoEin 
concent6ation afte6 sB8t6action of an5 endotoEin detected in the solBtion @ithoBt 
added endotoEinC If the test solBtion inte6fe6es in the test_ iCeC does not giGe ]NZLNNl 
endotoEin s7iAe 6ecoGe65_ the test fo6 inte6fe6ing facto6s is 6e7eated @ith the test 
solBtion dilBted as fa6 as is necessa65 to achieGe ]NZLNNl endotoEin s7iAe 6ecoGe65C   
The lo@est dilBtion [highest concent6ation\ of the 76odBct that 5ields an endotoEin 
s7iAe 6ecoGe65 of ]NRLNNl is dete6minedC This shoBld not eEceed the maEimBm Galid 
dilBtion [MVF\ fo6 the 76odBctC The MVF is the maEimBm allo@a8le dilBtion of a 
76e7a6ation at @hich the endotoEin limit concent6ation [E:C\ can 8e dete6mined 
[MVF o E:C<limit of detection of the test\C 
 
Interference test readout system 
 
An BnAno@n test com7oBnd shoBld 8e tested fo6 7ossi8le inte6fe6ence @ith the I:QR
E:ISA itselfC Fo6 this 7B67ose_ a I:Q concent6ation at o6 nea6 the middle of the I:Q 
standa6d cB6Ge is miEed @ith the Ga6ioBs dilBtions of the test com7oBnd in UPMIRC 
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[and as a cont6ol @ith UPMIRC alone\ and sB8secBentl5 tested in the I:RQ E:ISAC The 
test com7oBnd dilBtions shoBld 8e com7a6a8le to those Bsed in the cell cBltB6e testC  
 
Prediction model 
 
Fo6 eGe65 Aind of test com7oBnd the inte6fe6ence in the test cell cBltB6e and the test 
6eadoBt s5stem shoBld 8e dete6minedC The test com7oBnd shoBld 8e tested in the 
lo@est dilBtion sho@ing no inte6fe6ence [endotoEin s7iAe 6ecoGe65 of ]NRLNNl\ and 
not eEceeding the maEimBm Galid dilBtion fo6 the 76odBctC The test shoBld 8e 
7e6fo6med acco6ding to the SOP and the endotoEin concent6ation of the test 
com7oBnd shoBld 8e calcBlated as desc6i8ed a8oGeC The test com7oBnd is 
conside6ed 756ogenic @hen the endotoEin concent6ation of the test 76e7a6ation 
eEceeds the endotoEin limit concent6ation [E:C\ fo6 the 76e7a6ationC  
 
^he6e an E:C is not s7ecified_ it is calcBlated as follo@sJ 
The sensitiGit5 of 6a88its to endotoEin is ] I?<AgC So_ fo6 a 76odBct inaected [iCeC 
tested\ at T ml<Ag_ the detection limit is ] I? endotoEin<ml<Ag_ giGing an E:C of ] I? 
endotoEin<ml_ @he6eas fo6 a 76odBct inaected at TN ml<Ag_ the detection limit is ] I? 
endotoEin<TN ml<Ag o NC] I? endotoEin<ml<Ag_ giGing an E:C of NC] I? endotoEin<mlC 
 
9.  HEALTH SAFETY AND ENVIRONMENT 
 
Human material 
 
HBman mate6ial shoBld 8e t6eated as 8iologicall5 haha6doBs and all @o6A Bsing 
hBman mate6ial is to 8e ca66ied oBt acco6ding to la8o6ato65 safet5 76ocedB6esC 
 
CBltB6es of hBman mate6ial shoBld 8e t6eated as 8iologicall5 haha6doBs @aste and 
dis7osed of acco6ding to the la8o6ato65 safet5 76ocedB6esC  
 
Bacterial endotoxin is_ as its name indicates_ a toEic agent and shoBld 8e handled 
@ith ca6eC 
 
P6ecaBtionsJ  CoGe6 o7en cBts 8efo6e BseC  Fo not get in e5es_ on sAin_ on clothingC  
AGoid inhalingC  jee7 containe6 closedC  
 
Fi6st AidJ  In case of contact_ immediatel5 flBsh e5es o6 sAin @ith 7lent5 of @ate6 fo6 at 
least T] minBtesC  If inhaled_ 6emoGe to f6esh ai6C  If not 86eathing_ giGe a6tificial 
6es7i6ation_ 76efe6a8l5 moBthZtoZmoBthC  If 86eathing is difficBlt_ giGe oE5genC 
 
Effects of sAin a8so67tion can inclBde feGe6_ headache and h57otensionC 
 
Effects of inhalation can inclBde feGe6_ headache and h57otensionC 
 
Effects of ingestion Z adGe6se effects a6e BnliAel5 since ingested endotoEin is 6a7idl5 
detoEifiedC 
 
ELISA SubstrateJ TMB  (Suspected mutagen, wear gloves when handling).  
Sto6e and Bse in acco6dance @ith manBfactB6e6fs inst6BctionsC 
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11.  ANNEX 
 
NOVARTIS IL–6 ELISA: 
 
Materials, reagents. 
 
NBncRimmBno MaEiSo67 FSQ\ 
MoBse monoclonal antiZI:ZQ anti8od5 f6om clone TQ [NoGa6tis\  
Ho6se6adish 7e6oEidase conaBgated shee7 7ol5clonal antiZI:ZQ anti8od5 [NoGa6tis\ 
M_Mv_]_]vZTet6ameth5l 8enhidine [eCgC FlBAa CatC NoC V``KV\ 
Acetone [6eagent g6ade\ 
Ethanol [6eagent g6ade\ 
Phenol [eCgC Me6cA CatC NoC TNNLNQ\ 
PotassiBm h5d6oEide [6eagent g6ade\ 
SodiBm h5d6oEide [6eagent g6ade\ 
H5d6ochlo6ic acid [6eagent g6ade\ 
SodiBm dih5d6ogen 7hos7hate [eCgC Me6cA CatC NoC TNQMKQ\ 
FisodiBm h5d6ogen 7hos7hate [eCgC Me6cA CatC NoC TNQ]VN\ 
T6is [h5d6oE5meth5l\ aminomethane [eCgC FlBAa CatC NoC SMM]L\ 
jathon M^<^T_ Ch6ist Chemie AG_ Ueinach_ S@ithe6land 
Al8Bmin f6om 8oGine se6Bm [eCgC FlBAa CatC NoC N]KVN\  
Cit6ic acid monoh5d6ate [eCgC FlBAa CatC NoC L`KSN\  
SBl7hB6ic acid [L M HLSOK_ 6eagent g6ade\ 
 
 
Preparation of buffers 
 
Coating BBffe6 
FissolGe ]CN g sodiBm dih5d6ogen 7hos7hate and LCS g disodiBm h5d6ogen 
7hos7hate in KNN ml distilled @ate6C ?se T N NaOH to adaBst the 7H to `C]_ and maAe 
B7 to ]NN ml @ith distilled @ate6C 
Uemains sta8le fo6 Q months at LZVgCC 
 
BlocAing BBffe6 
FissolGe TLCT g T6is [h5d6oE5meth5l\aminomethane in KNN ml distilled @ate6C  
Add NCT ml jathon M^<^TC ?se K M HCl to adaBst the 7H to `C]C 
Add ]CN g BSAC Add distilled @ate6 to maAe B7 to ]NN mlC 
Uemains sta8le fo6 Q months at LZVgCC 
 
Sto77ing SolBtion 
Add  LQCQ ml HLSOK to ]NN ml distilled @ate6C  
 
^ash SolBtion 
Add T ml T@een ZLN to LNNN ml of demine6alised @ate6C  
 
FillBtion BBffe6 
FissolGe LCT g T6is[h5d6oE5meth5l\aminomethane in KNNml distilled @ate6C 
Add NCT ml jathon M^<^T_  NC] g 7henol and L] ml heatZinactiGated [MN minBtes at 
i]QgC\ foetal 8oGine se6BmC 
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MiE to dissolGe the sB8stances_ then adaBst the 7H to `C] @ith K M HClC MaAe B7 to 
]NN ml @ith distilled @ate6C 
Uemains sta8le fo6 at least Q months at LZV CC 
In the a8sence of the sta8ilise6s jathon and 7henol the sta8ilit5 is onl5 T da5C 
 
TMB SolBtion w 

FissolGe LKN mg TMB in ] ml acetoneC Add K] ml ethanol and NCM ml   
Pe6h5d6ol [MN l HLOL\C  
Uemains sta8le fo6 at least Q months at T]ZL]gC @hen sealed and 76otected f6om 
lightC 
 
SB8st6ate BBffe6w 

FissolGe QCM g cit6ic acid monoh5d6ate in VNN ml distilled @ate6C  
AdaBst the 7H to KCT 85 adding K M jOHC 
MaAe B7 to TNNN ml @ith distilled @ate6 and add NCL ml of jathon M^<^TC 
 
Uemains sta8le fo6 a8oBt Q months at T]ZL]gCC 
In the a8sence of the jathon the sta8ilit5 is onl5 T da5C 
 
3 ^ QHF (*'&0$*. 1.; (&D(0210- D&66-2 %1+ D- 2-)'15-; D+ 1 QHF 2-1;+I0*I&(- 
(&D(0210- (+(0-% 3-!<! A$<%1L QV99YBB! 
 
Coating of IL–6 ELISA plates 
 
Fo6 the NOVAUTIS I:ZQ E:ISA_ dilBte the coating antiZI:ZQ anti8od5 [Clone TQ\ @ith 
coating 8Bffe6 to LC] #g<ml and s@i6l to miE_ eCgC T mg of anti8od5 in KNN ml of coating 
8Bffe6C  Add LNN #l to each @ell of a SQZ@ell 7late [NBncZImmBno MaEiSo67 FSQ\C  
StacA the mic6otit6e 7lates and allo@ to stand in the da6A at T]ZL]gC fo6 TQZLK hC 
 
As7i6ate and disca6d the coating solBtionC  ^ash the coated 7late M times @ith 
demine6alised @ate6 and ta7 oBt onto a8so68ent mate6ial_ eCgC 7a7e6 to@elC  Pi7ette 
LNN ml of 8locAing 8Bffe6 into each @ell to 8locA the 6esidBal 76oteinZ8inding ca7acit5 
of the coated 7latesC  Seal the mic6otite6 7lates @ith adhesiGe film and sto6e in a 
hBmidified atmos7he6e at LZVgC [shelf lifeJ t@o months\C 
 
DETECTION OF IL-6 IN THE CELL CONDITIONED MEDIUM BY ELISA 
 
Equilibration of reagents 
 
B6ing an alicBot of the I:ZQ standa6d and othe6 assa5 6eagents to 6oom tem7e6atB6e 
8efo6e 76oceedingC 
 
Preparation of IL–6 standard curve 
 
A8oBt MN min 8efo6e the end of the tissBe cBltB6e_ 76e7a6e the I:ZQ standa6d cB6Ge 85 
maAing se6ial dilBtions_ in UPMIZC_ of an alicBot of the stocA solBtion of the cB66ent IS 
[o6 @o6Aing STF fo6 I:ZQ cali86ated against the IS\C 
 
^hen Bsing the IS fo6 I:ZQ_ la8el nine tB8es H Z PC  Add the s7ecified GolBmes of 
UPMIZC to the tB8es Z see ta8le L 8elo@C 
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Add TVN #l UPMIZC to an alicBot [LN ng in LN #l\ of the I:ZQ standa6d and Go6teE to 
maAe LNN #l of a TNN ng<ml solBtion of I:ZQ o SolBtion GC 
 
Table 2. Preparation of the IL–6 standard curve  
 
TB8e I:ZQ added UPMIZC pI:ZQq in  

tB8e 
$ S7#89T $. ?-'' 

H TNN #l of SolBtion G o TN ng SNN #l TN ng<ml K*0 6*2 _#7AE 
I VNN #l of SolBtion H o V ng TCL ml K ng<ml WUUU )<=%' 
t T ml of SolBtion I o K ng T ml L ng<ml XUUU )<=%' 
j T ml of SolBtion t o L ng T ml T ng<ml RUUU )<=%' 
: T ml of SolBtion j o Tng  T ml ]NN 7g<ml YUU )<=%' 
M T ml of SolBtion : o ]NN 7g T ml L]N 7g<ml XYU )<=%' 
N T ml of SolBtion M o L]N 7g T ml TL] 7g<ml RXY )<=%' 
O T ml of solBtion N o TL] 7g T ml QLC] 7g<ml 9X!Y )<=%' 
P None L ml N 7g<ml U )<=%' 
 
Vo6teE each of SolBtions H Z P afte6 its 76e7a6ation and then Bse each solBtion fo6 
the 76e7a6ation of the sB8secBent dilBtionC 
 
3H&'0$)'-( *6 0,- 1D*/- /*'&%-( %1+ D- &(-; 0* <-.-210- '12<-2 /*'&%-( *6 A*'&0$*.( 
` 8 @ 1.; 1. 7#89 (01.;12; 51'$D210-; 1<1$.(0 0,- 7A 6*2 7#89 %1+ D- (&D(0$0&0-; 6*2 
0,- 7A!B 
 
Sto6e SolBtions H Z P at LZ VgC Bntil 6ecBi6edC 
 
Addition of samples 
 
Immediatel5 76io6 to adding standa6ds and sam7les_ em7t5 the 8locAing 8Bffe6 f6om 
the E:ISA 7late[s\ and eE7el an5 6emaining flBid 85 ta77ing the inGe6ted 7late onto 
a8so68ent mate6ial_ eCgC 7a7e6 to@elC  
MaAe the sB7e6natant mo6e homogeneoBs 85 as7i6ating and eE7elling th6ee times 
8efo6e t6ansfe66ing the testR amoBnt  of sB7e6natant f6om each of the @ells of colBmns 
T Z TN of the tissBe cBltB6e 7late into the co66es7onding @ells on the E:ISA 7late Z 
see Tem7late T_ a8oGe and Tem7late L_ 8elo@C  [The @ells in colBmns TT and TL a6e 
fo6 the c5toAine standa6d cB6Ge Z see 8elo@\C  The Bse of an eight channel 7i7ette @ill 
facilitate the miEing and t6ansfe6C  Change the 7i7ette ti7s 8et@een each colBmn 
t6ansfe6C  
 
 
Addition of standards 
 
Add ]N #l of I:ZQ standa6ds to the @ells in colBmns TT and TL_ as sho@n in Tem7late 
L_ 8elo@C Sta6t at the lo@est concent6ation to 7e6mit Bsing the same ti7 fo6 additions 
of all the standa6dsC 
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Template 2: ELISA plate 
 1 2 3 4 5 6 7 8 9 10 11 12 
A ST SL UN 

N 
UT 
NCL] 

UL 
NC] 

UM 
T 

UK 
L 

U] 
K 

SM SK N N 

B ST SL UN 
N 

UT 
NCL] 

UL 
NC] 

UM 
T 

UK 
L 

U] 
K 

SM SK QLC] QLC] 

C ST SL UN 
N 

UT 
NCL] 

UL 
NC] 

UM 
T 

UK 
L 

U] 
K 

SM SK TL] TL] 

D ST SL UN 
N 

UT 
NCL] 

UL 
NC] 

UM 
T 

UK 
L 

U] 
K 

SM SK L]N L]N 

E S] SQ S` SV SS STN 
 

ST
T 

ST
L 

ST
M 

ST
K 

]NN ]NN 

F S] SQ S` SV SS STN 
 

ST
T 

ST
L 

ST
M 

ST
K 

TNNN TNNN 

G S] SQ S` SV SS STN 
 

ST
T 

ST
L 

ST
M 

ST
K 

LNNN LNNN 

H S] SQ S` SV SS STN 
 

ST
T 

ST
L 

ST
M 

ST
K 

KNNN KNNN 

Key: 
AR 8 ARW ] 0-(0 (1%)'-( ^R 8 ^RW 
GU 8 GY ] G-6-2-.5- A01.;12; _.;*0*:$.L GU ] U 7>=%'L GR ] U!XY 7>=%'L GX ] U!Y 
7>=%'L GM ] R 7>=%'L GW ] X 7>=%' 1.; GY ] W 7>=%' 3Q,- 6$.1' 5*.5-.0210$*.( 12-4 
U!UYL U!RL U!XL ULW 1.; U!V 7>=%'B! 
Z1'&-( R 8 WUUU $. 5*'&%.( RR 1.; RX 12- 5*.5-.0210$*.( $. )<=%' *6 0,- 7A 6*2 7#89 
31%)*&'- 5*;- aW=YVUL R #<=1%)*&'-L R )< ] U!R 7>B! 
 
 
Addition of (2nd) antibody–HRP coneugate (POD) 
 
Add LNN ml of detection anti8od5 POF [ho6se6adish 7e6oEidase conaBgated to shee7 
antiZI:ZQ anti8odiesJ sta8le fo6 at least Q months at LZVgC\ 76eZdilBted @ith dilBtion 
8Bffe6 [BsBall5 T<LNN to T<]NN_ as dete6mined in o7timisation eE7e6iments\ to each 
@ell_ seal the 7lates @ith adhesiGe film_ and allo@ to stand fo6 LZM hoB6s at LNZL]gCC  
[TNN ml of dilBted POF is sBfficient fo6 K E:ISA 7latesC\ 
 
Afte6 incB8ation_ @ash 7late th6ee times @ith a8oBt L]N #l 7e6 @ell @ash solBtion and 
then th6ee times @ith demine6alised @ate6C Em7t5 7late and eE7el an5 6emaining flBid 
85 ta77ing the inGe6ted 7late onto a8so68ent mate6ial_ eCgC 7a7e6 to@elC 
 
Addition of substrate solution and reading of optical densities 
 
P6e7a6e the sB8st6ate solBtion sho6tl5 8efo6e BseC  T6ansfe6 SNml of sB8st6ate 8Bffe6 
to a 7lastic 8ottle_ add KC] ml of TMB solBtion and miEC 
 
Pi7ette LNNml of sB8st6ate solBtion into each @ellC Afte6 TNZT] minBtes_ sto7 the 
enh5me 6eaction 85 adding ]N ml<@ell of sto77ing solBtionC ^i7e the 8acA of the 
mic6otit6e 7lates @ith a clean tissBe_ then measB6e the a8so68ance at K]N nm in an 
E:ISA 7late 6eade6 Bsing a ]KNZ]SNnm co66ectiGe filte6C SB8t6act the GalBes of the 
measB6ement @ith the co66ectiGe filte6 f6om GalBes measB6ed @ith the K]N nm filte6C 
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IL-6 ELISA kit (CLB, Amsterdam, The Netherlands, code M1916) 
 
The 6eagents 76oGided in the E:ISA Ait Bsed a6eJ 
% Coating anti8od5_ TNNRfold concent6ated 
% BlocAing 6eagent_ ]NRfold concent6ated 
% I:RQ standa6d_ K]NN 7g<ml [cali86ated against the ^HO Inte6national Standa6d\ 
% Biotin5lated I:RQ anti8od5_ TNNRfold concent6ated 
% St6e7taGidinRHUP conaBgate_ TN_NNNRfold concent6ated 
% FilBtion 8Bffe6_ ]Rfold concent6ated 
% Mic6otite6 7lates i lid [NBncRImmBno MaEiso67 FSQ\ 
% Plate seals 
 
Additional mate6ials needed a6eJ  
Ca68onate8Bffe6 [7H SCQ\ 
Ethanol SQl 
T@een LN  
Phos7hate 8Bffe6ed saline  
SBl7hB6ic acid [L M HLSOK_ 6eagent g6ade\ 
M_M_ ]_] Tet6ameth5l8enhidine 
Pe6oEide [MN l HLOL\ 
sBl7hB6ic acid [LM\ 
sodiBmRacetate [TCT M_ 7H ]C]\ 
Instead of the last foB6 items_ a TMB 6ead5RtoRBse sB8st6ate s5stem can 8e a77lied 
[eCgC Sigma_ TRVQQ]\ 
 
 
Preparation of  reagent solutions used in the IL-6 ELISA 
The follo@ing solBtions a6e 76e7a6ed 76io6 to each testJ 
 
^ashing 8Bffe6 
Add  ]N ml T@een LN [o6 ]NN ml TNl T@een LN\ to TNNN ml PBSC  
 
FilBtion 8Bffe6 
The E:ISA Ait contains one 8ottle @ith ]Rfold concent6ated dilBtion 8Bffe6C CalcBlate 
the cBantit5 of dilBtion 8Bffe6 6ecBi6ed and 76e7a6e a @o6AingRst6ength dilBtion 85 
dilBting the concent6ated 8Bffe6 T in ] in distilled @ate6C 
 
SB8st6ate 
FissolGe Q mg TMB in T ml  SQl ethanolC Add TCL ml sodiBmRacetate [TCT M_ 7H ]C]\ 
and  NCL ml TMB solBtion to TNCV ml of distilled @ate6C Add LCK ml HLOL di6ectl5 76io6 to 
BseC [alte6natiGel5J an ecBiGalent TMB sB8st6ate s5stem can 8e a77lied\ 
 
 
Performing the ELISA  
Cent6ifBge all Gials [eEce7t the 8locAing 6eagent\ 8efo6e Bse [T minC at MNNN g\C 
P6efe6a8l5 an E:ISAR7late shaAe6 is Bsed dB6ing the incB8ations [eEce7t dB6ing the 
coating of the 7late\\  
 

 Coating of the 7late 
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 FilBte TLN ml of the coating anti8od5 @ith TL ml of ca68onate 8Bffe6 [o T<TNN\C Add 
TNN ml of this dilBtion to each @ell of the mic6otite67late and incB8ate oGe6night at UTC 

 
 ^ash the 7late foB6 times Bsing @ashing 8Bffe6 [7late@ashe6\C 

C 
 
 BlocAing of the 7late 
 FilBte ]NN ml 8locAing 6eagent @ith L] ml PBS [o T<]N\C Add LNN ml of this dilBtion to 

each @ell of the mic6otite67late and incB8ate dB6ing T hoB6 at UTC In the meantime 
86ing the sto6age 7late @ith the sB7e6natant to UTC 

 ^ash the 7late foB6 times Bsing @ashing 8Bffe6C 
  
 P6e7a6ation of the I:Q Standa6d [76oGided @ith the I:Q E:ISA Ait\ 
 FilBte in 7ol5st56ene tB8esC 

 
TB8e I:ZQ added dilBtion

8Bffe6 
pI:ZQq in  
tB8e 

$ pI:ZQq in @ell 

T ]N ml I:Q Standa6d [K]NN7g<ml\ K]N #l K]N 7g<ml K]N 7g<ml 
L LNN #l  of solBtion T [K]N 7g<ml\ KNN #l T]N 7g<ml T]N 7g<ml 
M LNN #l  of solBtion L [T]N 7g<ml\ KNN #l ]N 7g<ml ]N  7g<ml 
K LNN #l  of solBtion M []N 7g<ml\ KNN #l TQC` 7g<ml TQC` 7g<ml 
] LNN #l  of solBtion K [TQC` 7g<ml\ KNN #l ]CQ 7g<ml ]CQ 7g<ml 
Q LNN #l  of solBtion ] []CQ 7g<ml\ KNN #l TCS 7g<ml TCS 7g<ml 
` LNN #l  of solBtion Q [TCS 7g<ml\ KNN #l NCQ 7g<ml NCQ 7g<ml 
V None KNN #l N 7g<ml N 7g<ml 
 

 
 Addition of the sam7les [sB7e6natants\ 
 SeeJ Rtem7late L  E:ISAR7late [eEam7le\ 

 
Homogenise the sB7e6natant in the sto6age 7late 8efo6e t6ansfe66ing the testRamoBnt 
of sB7e6natant f6om the sto6age 7late to the E:ISAC Add TNN ml of each dilBtion of the 
I:RQ standa6d [I:Q\ to the assigned @ells of colBmn TT and TLC Add VN ml dilBtion 
8Bffe6 and LN ml of the sam7le [sam7le o S\ to the assigned @ells of the 
mic6otite67lateC As a cont6ole  fo6 the 7e6fo6mance of the E:ISA_  one of the sam7le 
can 8e 6e7laced @ith dilBtion 8Bffe6C IncB8ate fo6 T hoB6 at UTC [Plate shaAe6\ 
 
^ash the 7late foB6 times Bsing @ashing 8Bffe6C 
 
ConaBgate TJ Biotin5lated I:RQ anti8od5 
Add TLN ml 8iotin5lated I:RQ anti8od5 to TL ml dilBtion 8Bffe6 [o T<TNN\C 
Add TNN ml of the conaBgate dilBtion to each @ell and incB8ate fo6 T hoB6 at UTC [Plate 
shaAe6\ 
 
^ash the 7late foB6 times Bsing @ashing 8Bffe6C 
 
ConaBgate LJ St6e7taGidineRPe6oEidase 
Add M ml st6e7taGidineRHUP conaBgate to MN ml dilBtion 8Bffe6 [o T<TN_NNN\C 
Add TNN ml of the conaBgate dilBtion to each @ell and incB8ate fo6 half an hoB6 at UTC 
[Plate shaAe6\ 
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^ash the 7late foB6 times Bsing @ashing 8Bffe6C 
 
SB8st6ate solBtion 
Add TNN ml of sB8st6ate solBtion to each @ell and incB8ate T] minBtes at UT 
 
Sto7 solBtion 
Add TNN ml of sBl7hB6ic acid [LM\ to each @ellC MeasB6e the a8so68ance at K]N nm 
@ith an E:ISA 7late 6eade6C  
 


