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TRAINING GUIDE 
 

For In Vitro Diagnostic Use Only 
 

This Training Guide covers use of both:  
T-SPOT

®
.TB8 (Multi-use 8-Well Strip Plate Format. Catalogue number: TB.300) 

T-SPOT
®
.TB96 (Single-use 96-well Plate Format. Catalogue number: TB.200) 

 
 

To be used in conjunction with the T -SPOT.TB Package Insert [PI -TB-IVD-UK-V1] 
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INTRODUCTION  
 

This training guide is intended to give guidance and information to the operator in preparing and running 
the T-SPOT.TB test. This guide explains sample collection, separation of Peripheral Blood Mononuclear 
Cells (PBMCs) prior to running the assay, performing the T-SPOT.TB test, interpreting test results and           
troubleshooting. 
 
Using this document  
 

Instructions on performing the T-SPOT.TB test are provided in the top section of each relevant page. 
Additional information such as notes, corresponding visual aids and examples are shown in blue text 
beneath these instructions.  
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MATERIALS PROVIDED  

T-SPOT.TB8 (Multi-use 12 x 8-well strip version) contains: 

1 microtiter plate: 96 wells, supplied as 12x 8-well strips in a frame, coated with a 
mouse monoclonal antibody to the cytokine interferon gamma (IFN-ɔ). 

2 vials (0.8mL each) Panel A: contains ESAT-6 antigens, bovine serum albumin and        
antimicrobial agents. 

2 vials (0.8mL each) Panel B: contains CFP10 antigens, bovine serum albumin and         
antimicrobial agents. 

2 vials (0.8mL each) Positive Control: contains phytohaemagglutinin (PHA), for use as 
a cell functionality control, bovine serum albumin and antimicrobial agents. 

1 vial (50µL) 200x concentrated Conjugate Reagent: mouse monoclonal antibody to 
the  cytokine IFN-ɔ conjugated to alkaline phosphatase. 

1 bottle (25mL) Substrate Solution: ready-to-use BCIP/NBT
plus

 solution. 

CD containing the package insert and other information. 

 
T-SPOT.TB96 (Single-use solid 96-well plate version) contains: 

1 microtiter plate: 96 wells coated with a mouse monoclonal antibody to the cytokine 
interferon gamma (IFN-ɔ). 

2 vials (0.7mL each) Panel A: contains ESAT-6 antigens, bovine serum albumin and 
antimicrobial agents. 

2 vials (0.7mL each) Panel B: contains CFP10 antigens, bovine serum albumin and 
antimicrobial agents. 

2 vials (0.7mL each) Positive Control: contains phytohaemagglutinin (PHA), for use as 
a cell functionality control, bovine serum albumin and antimicrobial agents. 

1 vial (50µL) 200x concentrated Conjugate Reagent: mouse monoclonal antibody to 
the cytokine IFN-ɔ conjugated to alkaline phosphatase. 

1 bottle (25mL) Substrate Solution: ready-to-use BCIP/NBT
plus

 solution. 

CD containing the package insert and other information. 

 

STORAGE & STABILITY  

Store the unopened kit at 2-8°C. The components of the kit are stable up to the expiration date 
printed on the kit box, when stored and handled under the recommended conditions. The kit must 
not be used beyond the expiration date on the kit label.  

For T-SPOT.TB8, store opened kit components at 2-8°C.  Opened components must be used 
within 8 weeks of opening, such period ending no later than the expiration date on the kit label. Do 
not mix components between different kits. 

T-SPOT.TB96 is a single-use kit and, once opened, all materials should be used immediately and 
not reused. Do not mix components between different kits. 

Avoid prolonged exposure of the Substrate Solution to light.  

Instructions For Use 



 

                                                                                   5                                                      TG-TB-UK-V1  

EQUIPMENT AND MATERIALS REQUIRED BUT NOT  PROVIDED 

8-well strip plate frame (available from Oxford Immunotec). 

Class II microbiological cabinet (recommended). 

Blood collection tubes, such as Vacutainer
®
 CPTÊ or heparinized tubes (Note: CPT tubes 

are available from Oxford Immunotec). 

T-Cell Xtend
®
 if processing blood stored for longer than 8 hours post collection. 

*FICOLL-PAQUE PLUS or alternative PBMC separation material (such as Leucosep tubes, 
also available from Oxford Immunotec) if not using CPT tubes 

A centrifuge for separation of PBMCs (capable of at least 1800 RCF (g) and able to     main-
tain the samples at room temperature (18-25°C) if using density centrifugation methods to 
separate the PBMCs. 

15ml centrifuge tubes. 

Equipment and reagents to enable counting of PBMCs; either manually using Trypan Blue 
(or other appropriate stain) and a haemocytometer on a microscope or automatically using a 
suitable haematology analyzer. 

A humidified incubator capable of 37 ± 1°C with a 5% CO2 supply. 

An automatic microtiter plate washer or an 8 channel or stepper pipette to manually wash 
plates. 

Adjustable pipettes to cover a range of volumes from 1-1000µL (such as four Gilson pipettes 
capable of delivering volumes of 1-10µL, 2-20µL, 20-200µL and 100-1000µL) and sterile 
pipette tips. Pasteur Pipettes may also be used where appropriate. 

Sterile D-PBS solution: such as GIBCO
®
 1x D-PBS (Invitrogen; catalogue number         

14040-091). 

Distilled or deionized water. 

A means of visualizing the wells, or capturing a digital image of the well, such as a           
stereomicroscope, magnifying glass or plate imager to allow counting of spots. 

Sterile cell culture medium such as GIBCO
 
AIM V

® 
(Invitrogen; catalogue number         

31035-025 research grade). (Note: AIM-V medium is available from Oxford Immunotec). 
The use of this serum free medium for the incubation step is strongly recommended. RPMI 
1640 (Invitrogen; catalogue number 21875-034) may be used in the initial sample        
preparation steps only (Other culture media can be used but must be validated by the    
laboratory). It is recommended that cell culture media are stored in appropriate aliquots and 
excess material is discarded after use. Cell culture media should be pre-warmed to 37°C 
before use with the T-SPOT.TB test.  

Instructions For Use 
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SPECIMEN COLLECTION & HANDLING  
 

Oxford Immunotec Ltd have validated three FICOLL* based cell separation methods; Standard Method,    
Leucosep tubes, and Cell Preparation Tubes (CPTÊ). Individual laboratories should validate their procedures 
for collection and  separation of PBMCs for use in the T-SPOT.TB assay.  

Blood samples can be collected in heparin or citrate blood collection tubes with PBMCs being subsequently 
separated using standard separation techniques. Alternatively, blood samples can be collected in CPTs from 
Becton Dickinson (BD). 

Patientôs cells can be pooled if necessary to obtain sufficient cells from multiple tubes of blood that are       
collected and processed concurrently. 

Note: EDTA tubes are NOT recommended. 

 

BD Heparin & Citrate 

Vacutainer
®

 CPTÊ 

Greiner Bio-One  

Heparin Vacuette
®

 
BD Vacutainer

®
    

Heparin PSTÊ  

Greiner Bio-one 
EDTA Vacuette®  

BD EDTA  
Vacutainer® 

BD CAT 
Vacutainer® 

        Figure 2: Examples of blood collection tubes which are unsuitable for use in the T-SPOT.TB assay. 
 

Note:  Tubes from alternative suppliers that do not contain heparin or citrate should not be used for specimen collection 

             Figure 1: Examples of blood collection tubes which are suitable for use in the T-SPOT.TB assay. 
 

Note:  Tubes from alternative suppliers that contain heparin or citrate should be validated before being used for specimen collection.  
 
Blood collection tubes which are NOT suitable for use with the T-SPOT.TB assay are highlighted in Figure 2. 

Blood collection tubes which are suitable for use with the T-SPOT.TB assay are highlighted in Figure 1.    

Sarstedt Heparin 

Monovette
®

 

Instructions For Use 

Training Notes and Visual Aids  
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Typically, for an immunocompetent patient, sufficient PBMCs to run the assay can be obtained from venous 
blood samples according to the following guidelines: 
  

  Adults and children 10 years old and over: one 6mL heparin tube, or one 8mL CPT, or two 4mL CPT. 

 Children 2-9 years old: one 4mL heparin tube or 4ml CPT. 

 Children up to 2 years old: one 2mL heparin tube.     

  
Blood samples should be collected according to the instructions supplied with the collection device.              
Immediately after the blood is drawn, the tube must be inverted (8-10 times) to ensure that the blood is mixed 

thoroughly with the anticoagulant. Do NOT refrigerate or freeze blood samples.  

If a low cell yield is suspected, then collect: 2 x 8mL CPTs, 2 x 6mL heparin Vacutainer tubes or similar. This 
will ensure sufficient PBMC yield to run the assay. 

Blood samples to be processed with the T-SPOT.TB test must be used within 8 hours post venepuncture.  
Samples can be used up to 32 hours post venepuncture with the addition of the T-Cell Xtend reagent prior to 
running the T-SPOT.TB test. Whole blood samples should be maintained between 18°C and  25°C until     
processed. 

Note: The T-Cell Xtend reagent is NOT compatible with the CPT blood     
collection system from BD. 

T-Cell Xtend  reagent Procedure  

To allow greater flexibility of the T-SPOT.TB assay, the T-Cell Xtend reagent 
can be used in conjunction with the T-SPOT.TB assay allowing samples to 
be used up to 32 hours post venepuncture. 

  

The T-Cell Xtend reagent is an antibody complex which recognises CD66b, a 
specific cell surface marker of granulocytes, and cross-links the granulocytes 
to red blood cells. This cross-linking increases the density of granulocytes so 
that they pellet when a density gradient is applied.  

T-Cell Xtend reagent should be added to the sample immediately 
prior to processing. The blood should be poured into a 15ml  
centrifuge tube, and the volume checked. Add 25µL of T-Cell 
Xtend reagent per mL of whole blood and pipette up and down to 
mix (Figure 4). 

  

Replace the cap of the centrifuge tube and invert 8-10 times to 
mix (Figure 5). 

  

Incubate the whole blood with T-Cell Xtend reagent for 20 ± 5 
minutes at room temperature (18-25°C). 

  

Continue with normal cell isolation procedures such as FICOLL 
or Leucosep density centrifugation methods (detailed on page 9 
of this document). 

Figure 4: Adding 25µL of T-Cell Xtend 
reagent per mL of blood 

Figure 5: Mixing blood and incubating at RT for 20 
minutes before proceeding to the T-SPOT.TB assay 

Instructions For Use 

Figure 3: T-Cell Xtend reagent  
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CELL ISOLATION  

 
Leucosep Procedure  
  
Leucosep tubes (available from Oxford Immunotec Ltd) facilitate the collection and separation of peripheral 
blood mononuclear cells (PBMC) from whole blood. They are more convenient and easier to use than the 
traditional FICOLL gradients methods. These tubes contain a frit or porous barrier above the                    
FICOLL-PAQUE PLUS, thereby eliminating the need to gently layer the sample. 

  

Ensure the FICOLL-PAQUE PLUS is below the frit. If not, centrifuge for one minute at 350 RCF (g). 
  

Add 3mL of pre-warmed (37
o
C) RPMI 1640 to 5mL of whole blood and invert the tube 3 times to mix. 

Pour the diluted blood into the Leucosep tube. 
  

Centrifuge, in a swing out rotor, at 1000 RCF (g) for 10 minutes at room temperature (18-25
o
C), with 

the brake off. 
  

Ensure the tubes are balanced before centrifugation in an aerosol-resistant bucket. 
  

 
Standard FICOLL* Procedure  
  

Dilute blood 1:1 with RPMI 1640 (pre-warmed to 37
o
C) and invert the tube 3 times to mix.  

  

Carefully layer diluted blood sample onto the FICOLL at a ratio of 3 volumes of diluted blood to 1   
volume FICOLL. Do not allow the layers to mix.   

  

Centrifuge, in a swing out rotor, at 1000 RCF (g) for 22 minutes at room temperature (18-25
o
C), with 

the brake off. 
  

Ensure the tubes are balanced before centrifugation in an aerosol-resistant bucket. 
  

 

Cell Preparation Tube (BD Vacutainer CPT) Procedure  

Collect blood in 4mL or 8mL CPTs following the manufacturerôs instructions.   

8mL CPT tubes should be centrifuged in a swing out rotor, at 1600 RCF (g) for 28 minutes at room 
temperature (18-25

o
C). 

 

4mL CPT tubes should be centrifuged in a swing out rotor, at 1800 RCF (g) for 30 minutes at room 
temperature (18-25

o
C). 

  

Ensure the tubes are balanced before centrifugation in an aerosol-resistant bucket. 

 

Note: The T-Cell Xtend reagent is NOT compatible with the BD CPT system. 
  

  

Instructions For Use 
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Notes:  
# RCF (g)= Relative Centrifugal Force.  The term RCF, and not RPM, is used throughout this document. 
A refrigerated centrifuge is not essential; if a refrigerated centrifuge is not available take additional care to ensure the rotor is well 
balanced as any slight vibration will cause a build up of heat which will alter the density of the gel layer in the CPT and the PBMCs 
will migrate into the red cell layer. 
To simplify patient identification, after cell separation label tubes towards the top to allow easy viewing of labels above the Red 
Blood Cell and PBMC layers. 
Warning:  It is recommended that PBMC separation steps are performed in a BL II Safety Cabinet to protect the user and prevent 
contamination of the samples.  

CPT Method (8 mL)  Standard FICOLL Method  Leucosep  Method  
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Training Notes and Visual Aids  

Figure 6: Images showing the validated cell 
separation methods 


