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Assay Summary 
 

Step 1. Add 50 µl of Standard or Sample per well. 
Incubate 2 hours. 

 
Step 2. Wash, then add 50 µl of Biotinylated Antibody per well. 
Incubate 1 hour. 

 

Step 3. Wash, then add 50 µl of SP Conjugate per well. 
Incubate 30 minutes. 

 

Step 4. Wash, then add 50 µl of Chromogen Substrate per well. 
Incubate 10 minutes. 

 
Step 5. Add 50 µl of Stop Solution per well. 
Read at 450 nm immediately. 

 
 
 
 

Symbol Key 
 

Consult instructions for use. 
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Introduction 
 

Thrombin (a cti va  ted Fa ctor I I [I Ia]) is a coagula tion protein tha t has many 
effects in the coagulation cas cade . Thrombin is a serine protease (EC 3.4.21.5) 
tha  t converts  soluble fibrinogen into i  nsoluble s trands of fibri n,as well as 
ca  ta l yzing many other coagula tion -rela ted rea ctions (1). Thrombin is in the 
form of a lpha -thrombi n, whi ch i s the i  mmedia te end product of prothrombi n 
a  cti  va tion. Two other thrombin products tha t can be identi fied a re beta - and 
ga  mma- thrombi n. These are degraded forms tha t ma y a rise from 
autodiges tion of a thrombin prepa ra  tion (2-3). 

 

Principle of the Assay 
 

The AssayMa x™ Human Thrombi n ELISA (Enzyme -Linked Immunosorbent 
Assa y) Ki t i s designed for detection of a lpha-thrombin in human cell culture 
samples. This assa y employs a  quanti ta ti ve sandwich enzyme immunoassay 
technique tha t measures human thrombin in approxima tel y 4 hours. A 
monoclonal antibody speci fic for human thrombin has been pre-coa ted onto a 
96-wel l mi croplate with removable s trips . Thrombin in standa rds a nd samples 
i s  sandwi ched by the i mmobilized antibody and a  biotinyla ted pol yclonal 
antibody specifi c for human alpha-thrombin, whi ch i s recogni zed by a  
s  trepta vidi n-peroxidase (SP) conjugate . All unbound ma terial is washed awa y 
and a  peroxi dase enzyme subs trate is added . The color developmentis 
s  topped and the intensi ty of the color i s measured. 

 

Caution and Warning 
 

• This  product is for Research Use Only and is not intended for use in 
diagnos ti c procedures . 

• Prepa re all rea gents (diluent buffer, wash buffer, s tanda rd, bioti nylated 
antibody, and SP conjuga te) as ins tructed, prior to running the assay. 

• Prepa re a ll samples prior to running the assay. The dilution fa ctors for 
the samples are sugges ted in this insert. However, the usershould 
determine the opti mal dilution fa ctor. 

• Spin down the SP conjuga te vial and the biotinyla ted antibody vial before 
opening and using contents . 

• The Stop Solution is an a cidic solution. 
• The ki  t shoul d not be used beyond the expi ra tion date. 

Human Thrombin ELISA Kit 

Catalog No. NBP2-60630 
Sample insert for reference use only 
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Reagents 
 

• Human Thrombin Microplate: A 96-wel l pol ys tyrene mi cropla te (12 
s  trips of 8 wells) coa ted wi th a  mon oclonal antibody a  gainst human 
a lpha -thrombin. 

• Sealing Tapes: Ea ch ki t contains 3 precut, pressure sensi ti ve sealing 
tapes tha t can be cut to fi t the forma t of the i ndi vidual assay. 

• Human Thrombin Standard: Human thrombin in a  buffered protein base 
(18 ng, l  yophilized). 

• Biotinylated Human Thrombin Antibody (80x): An 80-fold concentra ted 
biotinylated pol yclonal antibody agains t human alpha-thrombin (75 µl ). 

• EIA Diluent Concentrate (10x): A 10-fold concentra ted buffered protein 
base (20 ml). 

• Wash Buffer Concentrate (20x): A 20-fold concentra ted buffered 
surfa  ctant (30 ml, 2 bottles). 

• SP Conjugate (100x): A 100-fold concentrate (80 µl). 
• Chromogen Substrate (1x): A sta bilized peroxi dase chromogen subs tra te 

tetra  methylbenzidine (8 ml ). 
• Stop Solution (1x): A 0.5 N hydrochlori ca  cid solution to s  top the 

chromogen substra te rea ction (12 ml ). 
 

Storage Condition 
 

• Upon a rri val , immedia tel y store components of the ki t a t recommended 
tempera tures up to the expi ration date. 

• Store SP Conjuga te and Biotinyla ted Antibody a t -20°C. 
• Store Mi croplate, Diluent Concentra te (10x), Wash Buffer, Stop Sol ution, 

and Chromogen Subs tra te a t 2-8°C. 
• Unused micropla te wells ma y be returned to the foil pouch wi th the 

des i ccant pa cks and resealed. Ma y be s  tored for up to 30 da ys in a 
va  cuum desi cca tor. 

• Di luent (1x) ma y be s tored for up to 30 da ys a t 2-8°C. 
• Store Standa rd at 2-8°C before recons ti tuting wi th Di luent and a  t -20°C 

after recons ti tuting wi th Diluent. 
 

Other Supplies Required 
 

• Mi croplate reader capable of measuring absorbance a  t 450 nm . 
• Pipettes (1-20 µl , 20-200 µl , 200-1000 µl , and mul tiple channel). 
• Deionized or distilled reagent grade wa ter. 
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Sample Collection, Preparation, and Storage 
 

• Cell Culture Supernatants: Centri  fuge cell cul ture media at 3000 x g for 
10 mi  nutes a t 4°C to remove debris and collect superna tants. Dilute , if 
necessa ry, into EIA Diluent. The undiluted samples can be s tored at -20°C 
or below. Avoid repeated freeze -thaw cycles . 

 
Refer to Dilution Guidelines for further instruction. 

 
Guidelines for Dilutions of 100-fold or Greater 

(for reference only; please follow the insert for specific dilution suggested) 
100x 10000x 

 
A) 4 µl sample: 396 µl buffer (100x) 

= 100-fold dilution 
 

Assuming the needed volum e is less than 
or equal to 400 µl. 

 
A) 4 µl sample : 396 µl buffer (100x) 
B) 4 µl of A : 396 µl buffer (100x) 

= 10000-fold dilution 
Assuming the needed volum e is less than 
or equal to 400 µl. 

1000x 100000x 
 

A) 4 µl sample : 396 µl buffer (100x) 
B) 24 µl of A : 216 µl buffer (10x) 

= 1000-fold dilution 
 

Assuming the needed volum e is less than 
or equal to 240 µl. 

 
A) 4 µl sample : 396 µl buffer (100x) 
B) 4 µl of A : 396 µl buffer (100x) 
C) 24 µl of B : 216 µl buffer (10x) 

= 100000-fold dilution 
Assuming the needed volum e is less than 
or equal to 240 µl. 

 

Reagent Preparation 
 

• Freshl y di lute a ll reagents and bring all reagents to room tempera ture 
before use . 

• EIA Diluent Concentrate (10x): If crys  tals ha ve formed in the 
concentra te, mi x gentl y until the crys tals ha ve completel y dissol ved . 
Di lute the EIA Diluent Concentra te 10-fold wi th reagent grade water to 
produce a  1x solution. Store for up to 30 da ys a t 2-8°C. 

• Human Thrombin Standard: Reconsti tute the Human Thrombin 
Sta  nda rd (18 ng) wi th 0.9 ml of EIA Diluent to generate a  20 ng/ml 
s  tanda rd s  tock soluti on. Allow the vial to s it for 10 minutes wi th gentle 
agi  ta tion pri or to making dilutions . Prepa re duplica te or tripli ca te 
s  tanda rd points by seriall y di luting from the sta nda rd stock solution (20 
ng/ml  ) 2-fold wi th equal volume of EIA Diluent to produce 10, 5, 2.5, 
1.25, 0.625, and 0.313 ng/ml solutions .  EIA Di luentserves as the zero 
s  tanda rd (0 ng/ml). Any remaining s tock solution should be s tored a t 
-20°C and used within 30 da ys  . Avoid repea ted freeze -tha w cycles. 
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Standard 
Point Dilution [Thrombin] 

(ng/ml) 
P1 1 pa  rt Standa rd (20 ng/ml ) 20 
P2 1 pa  rt P1 + 1 pa  rt EIA Di luent 10 
P3 1 pa  rt P2 + 1 pa  rt EIA Di luent 5.0 
P4 1 pa  rt P3 + 1 pa  rt EIA Di luent 2.5 
P5 1 pa  rt P4 + 1 pa  rt EIA Di luent 1.25 
P6 1 pa  rt P5 + 1 pa  rt EIA Di luent 0.625 
P7 1 pa  rt P6 + 1 pa  rt EIA Di luent 0.313 
P8 EIA Di luent 0.0 

 

• Biotinylated Human Thrombin Antibody (80x): Spin down the antibody 
briefl y and dilute the desi red amount of the anti body 80-fold with EIA 
Di luent to produce a 1x solution. The undiluted antibody should be 
s  tored a  t -20°C. 

• Wash Buffer Concentrate (20x): If crys  tals ha ve formed in the 
concentra te, mi x gentl y until the crys tals ha ve completel y dissol ved. 
Di lute the Wash Buffer Concentrate 20-fold wi th rea gent gra de wa ter to 
produce a  1x solution. 

• SP Conjugate (100x): Spin down the SP Conjuga te briefl ya  nd dilute the 
des i red amount of the conjuga te 100-fold wi th EIA Diluent to produce a 
1x solution. The undiluted conjuga te should be s tored a  t -20°C. 

 

Assay Procedure 
 

• Prepa re all rea gents , standa rd solutions ,a  nd samples as ins tructed. Bring 
a l l rea gents to room tempera ture before use . The assay is performed a t 
room tempera ture (20-25°C). 

• Remove excess mi cropla te s trips from the plate fra me and return them 
immedia tel y to the foil pouch with desiccants inside . Reseal the pouch 
securel y to minimi ze exposure to water vapor and s tore in a va cuum 
des i cca tor. 

• Add 50 µl  of Human Thrombin Standa rd or sample to ea  ch well . Gentl y 
tap pla te to thoroughl y coa t the wells. Break a ny bubbles tha t ma y ha ve 
formed. Cover wells with a  sealing ta pe and incuba te for 2 hours . Sta rt 
the timer a fter the last addi tion. 

• Wash fi ve times wi th 200 µl of Wash Buffer manuall y. Invert the pla te ea 
ch time and decant the contents ; hi t 4-5 ti mes on absorbent ma terial to 
completel y remove the liquid . If using a ma chine , wash s ix times wi th 
300 µl  of Wash Buffer and then invert the pla te, decanting the contents ; 
hi  t 4-5 ti mes on a bsorbent material to completel y remove the liquid. 

• Add 50 µl  of Biotinyla ted Human Thrombin Antibody to each well . Gentl y 
tap pla te to thoroughl y coa t the wells. Break a ny bubbles tha t ma y ha ve 
formed. Cover wells with a sealing ta pe and incuba te for 1 hour. 
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• Wash the mi cropla te as des cribed above . 
• Add 50 µl  of SP Conjugate to ea ch well . Gentl y tap pla te to thoroughl y 

coa  t the wells . Break any bubbles that ma y ha ve formed. Cover wells 
wi  th a sealing ta pe and incuba te for 30 minutes . Turn on the mi cropla te 
reader and set up the progra m in advance. 

• Wash the mi cropla te as des cribed above . 
• Add 50 µl  of Chromogen Subs tra te to each well . Gentl y tap plate to 

thoroughl y coa t the wells. Break any bubbles tha t ma y ha ve formed. 
Incuba te for 10 minutes or until the opti mal blue col or density develops. 

• Add 50 µl  of Stop Solution to ea ch well. The color will change from blue 
to yel low. Gentl y tap pla te to ensure thorough mi xing. Break any 
bubbles that ma y ha ve formed. 

• Rea d the absorbance on a mi croplate reader a t a wa velength of 450 nm 
immediately. If wa velength correction i s a vailable, subtra ct readings a t 
570 nm from those a t 450 nm to correct opti cal imperfections . 
Otherwise, read the pla te at 450 nm onl y. Please note that some 
unstable bla ck pa rti cles ma y be generated a t hi gh concentra tion points 
after s  topping the reacti on forabout 10 minutes, whi ch will reduce the 
readings . 

 

Data Analysis 
 

• Cal  cula te the mean value of the dupli ca te or tripli cate readings for ea ch 
s  tanda rd and sample. 

• To genera te a s tanda rd curve, plot the gra ph using the s tanda rd 
concentra tions on the x-a xis and the corresponding mean 450 nm 
absorbance (OD) on the y-a xis . The bes t-fi t line can be determined by 
regression a nalysis using log-log or four-pa ra meterl ogis ti c curve -fit. 

• Determine the unknown sample concentra tion from the Standa rd Curve 
and mul tipl y the value by the dilution fa ctor. 

 

Typical Data 
 

• The typical da ta is provi ded for reference onl y. Indi vidual labora tory 
means ma y va ry from the values listed. Va riations between labora tories 
ma y be ca used by techni que differences . 



6  

Standard Point ng/ml OD Average OD 

P1 20 2.241 
2.233 2.237 

P2 10 2.116 
2.087 2.102 

P3 5 1.667 
1.659 

1.663 

P4 2.5 1.151 
1.138 1.145 

P5 1.25 0.680 
0.672 0.676 

P6 0.625 0.401 
0.399 0.400 

P7 0.313 0.246 
0.240 

0.243 

P8 0.0 0.075 
0.074 0.075 

 

Standard Curve 
 

• The curve is provided for illustra tion onl y. A s  tanda rd curve should be 
genera ted ea ch time the assay is performed. 
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Performance Characteristics 
 

• This  assa y recognizes both na tural and recombinant human alpha- 
thrombin. 

• The mini mum detectable dose of human alpha -thrombin as cal cula ted by 
2SD from the mean of a zero s tanda rd was es tablished to be 0.3 ng/ml . 

• Intra -assay precision was determined by tes ting three plasma references 
twenty times in one assay. 

• Inter-assa y precision was determined by testing three plasma references 
in twenty assays . 

 
 Intra-Assay Precision Inter-Assay Precision 

Sa mple 1 2 3 1 2 3 
n 20 20 20 20 20 20 

CV (%) 3.8% 4.9% 4.5% 9.8% 9.4% 9.7% 
Avera  ge 
CV (%) 4.4% 9.6% 

 

Recovery 
 

Sta  nda rd Added Value 1.25 – 10 ng/ml  
Recovery % 89 – 113% 

Average Recovery % 98% 

Cross-Reactivity 
 

Species Cross-Reactivity (%) 
Cani  ne None 
Bovine None 

Monkey <20% 
Mouse None 

Ra  t None 
Swine None 
Protein Cross-Reactivity (%) 

Prothrombi n <70% 
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Troubleshooting 
 

Issue Causes Course of Action 

 
Lo

w
 P

re
ci

si
on

 

Use of expir ed 
components 

• Check th e expi ration d ate listed b efor e use. 
• Do not interchan ge co mponents from diff er ent lots. 

 
 

Improper wash step 

• Check that the co rrect wash buffer is being used. 
• Check that all wells are empt y aft er aspiration . 
• Check that the micropl ate washer is dispensing proper ly. 
• If washing by pipette, check for proper pipet ting 

technique. 
Splashing of r eagents 
whil e loadin g wells 

• Pipette proper ly in a controll ed and c areful mann er. 

Inconsistent volum es 
loaded into wells 

• Pipette proper ly in a controll ed and c areful mann er. 
• Check pipette c alibr ation. 
• Check pipette for proper perfor manc e. 

Insufficient mixin g of 
reagent dilutions 

• Thoroughly agit at e the lyophilized co mponents aft er 
reconstitution. 

• Thoroughly mix dilutions. 
 

Improperly seal ed 
microplat e 

• Check th e micropl at e pouch for proper sealing. 
• Check that the micropl ate pouch has no punctures. 
• Check that thr ee d esiccants are insid e the micropl at e 

pouch prior to seal ing. 

U
ne

xp
ec

te
dl

y 
Lo

w
 o

r H
ig

h 
Si

gn
al

 
In

te
ns

ity
 

Microplat e was left 
unattend ed bet ween 

steps 

• Each step of th e proc edur e should be perform ed 
uninterrupt ed. 

Omission of step • Consult the provid ed procedur e for co mplet e list of st eps . 
Steps perform ed in 

incorrect ord er 
• Consult the provid ed procedur e for th e corr ect ord er . 

Insufficient amount of 
reagents added to 

wel ls 

• Check pipette c alibr ation. 
• Check pipette for proper perfor manc e. 

Wash step was skipped • Consult the provid ed procedur e for all wash steps . 
Improper wash buffer • Check that the co rrect wash buffer is being used. 

Improper r eagent 
prepar ation 

• Consult reagent pr eparation s ection for th e corr ect 
dilutions of all r eagents. 

Insufficient or 
prolonged incubation 

periods 

• Consult the provid ed procedur e for cor rect incubation 
time. 

 
D

ef
ic

ie
nt

 S
ta

nd
ar

d 
Cu

rv
e 

Fi
t 

 
 
 

Non-optimal sample 
dilution 

• Sandwich ELIS A: If sampl es generat e OD v alues hi gher 
than the hi ghest stand ard point (P1), dilut e sampl es 
further and rep eat the assay. 

• Competiti ve ELISA: If samp les gen erat e OD v alu es lower 
than the hi ghest stand ard point (P1), dilut e sampl es 
further and rep eat the assay. 

• User should det ermin e th e optim al dilution f actor for 
samples. 

Contamination of 
reagents 

• A new tip must be used for each addition of different 
samples or reagents during th e assay procedur e. 

Contents of wells 
evapor at e 

• Verify that th e sealing film is fir mly in p lac e befor e pl acing 
the assay in the incub ator or at roo m temperatu re. 

 
Improper pipetting 

• Pipette proper ly in a controll ed and c areful mann er. 
• Check pipette c alibr ation. 
• Check pipette for proper perfor manc e. 
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Insufficient mixin g of 

reagent dilutions 

• Thoroughly agit at e the lyophilized co mponents aft er 
reconstitution. 

• Thoroughly mix dilutions. 
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