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Intended Use

The ExaVir™ Load kit is intended for determi-
nation of the activity of the enzyme Reverse 
Transcriptase (RT) as a marker of retroviral 
replication. The ExaVir Load kit is not intended 
to be used as a screening test for HIV-1 nor is it 
to be used as a diagnostic test to confirm the 
presence of HIV-1 infection.

Principles of the ExaVir™ Load Kit

The ExaVir Load kit procedure is divided 
into two main parts: the Separation and the 
RT-assay. In the Separation part the plasma 
is first treated to inactivate cellular enzymes. 
The virus particles are then separated from 
the plasma by the use of a gel that binds the 
virion. At this stage disturbing factors present 
in the plasma, such as antibodies or antiretrovi-
ral drugs, are washed away1,2. To obtain the RT, 
the virion is then lysed and the lysate collected 
for further analysis in the RT-assay part.

During the RT-assay the lysates are analysed 
in an ELISA set-up. The prin ciple of this assay 
is illustrated in figure 1. The figure shows a 
well in the 96-well RT Reaction Plate, used for 
the RT-assay, with the RNA template bound 
to the bottom. A reaction mixture, containing 
primer and an RT substrate, is added to the 
plate together with the lysates. If the lysates 
contain any RT, the enzyme will synthesise a 
DNA-strand. This product is detected with an 
alkaline phosphatase (AP) conjugated α-BrdU 
antibody. The product can then be quantified 
by addition of a colorimetric AP substrate.

To increase the range of the assay, the lysates 
are added to the RT Reaction Plate in two 
diffe rent amounts, 150 and 30 µl. Furthermore, 
the RT Reaction Plate is read at two different 
occasions, after 2 to 3 hours and the following 
day, e.g. small amounts of RT can be detected 
in the largest volume after the longest develop-
ing time.

A serially diluted standard, with a known con-
centration of recombinant HIV-1 RT, is also 
added to the plate. The serial dilution is used 
by the ExaVir Load Analyzer to quantify the 
RT in the samples.

Components

One ExaVir Load kit contains reagents and 
consumables for analysis of 32 plasma samples, 
including one positive and one negative plasma 
control. The reagents and consumables are 
delivered in two separate boxes.

REAGENTS:
1 Sample Additive (Reconst. to 4 ml)
1 Separation Gel (36 ml)
1 Gel Buffer 1 conc. (120 ml)
1 Gel Buffer 2 conc. (21 ml)
1 Lysis Buffer (24 ml)
1 Lysis Buffer Additive (Reconst. to 24 ml)
1 RT Reaction Plate (96 wells)
1 RT Reaction Buffer (12.5 ml)
1 RT Reaction Components (Reconst. to 4 ml)
1 Dilution Buffer (24 ml)
1 Dilution Buffer Additive (Reconst. to 24 ml)
1 HIV-1 rRT Standard (Reconst. to 6 ml)
1 Plate Wash Buffer conc. (80 ml)
1 RT Product Tracer (Reconst. to 12 ml)
1 Product Tracer Dissolvent (12.5 ml)
1 Substrate Tablet (15 mg)
1 Substrate Buffer (30 ml)
1 HIV-1 rRT Standard Sheet

CONSUMABLES:
32 Plasma Processing Tubes with separate caps
32 Columns
48 Storage Tubes
2 Pieces of Adhesive Tape
1 Plastic lid for 96-well plate
Rubber bands

EXAVIR LOAD START-UP EQUIPMENT

– NOT SUPPLIED WITH KIT

Sample Box & Lid
Column Holder
Waste Collector
Lysate Collector

BrdUTP=RT substrate, mAb-AP=AP conjugated antibody, 
pNPP=Colorimetric substrate for AP.

FIGURE 1

BrdUTP

mAb-AP

Template

DNA-synthesis DNA-quantification

Primer

pNP
pNPPRT
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and BrdUTP (5-bromo-3-deoxyribouridine 
5’-triphosphate).

- The RT Product Tracer contains lyophilised 
monoclonal α-BrdUMP (anti bromo-deoxy-
ribouridine monophosphate) antibodies con-
jugated to alkaline phosphatase.

- The Substrate Tablet contains pNPP (paranit-
rophenylphosphate disodium)

Assembling and Disinfecting the 
Separation Equipment and Sample Box

Figure 2 illustrates how to assemble the Separa-
tion equipment. The columns and tubes are for 
one-time-use only and must be discarded after 
use.

Disinfect the Vacuum Pump by wiping it down 
with 70% ethanol. The Buffer Dispenser must 
be rinsed first with tap water and then with 
purified water. Disinfect the Sample Box and 
all parts of the Separation equipment, except 
for the Vacuum Pump, by rinsing it with 70% 
ethanol or other relevant disinfectant.

Rinse the disinfected equipment, except for the 
Vacuum Pump, with water and let it dry before 
the next use. Empty the Waste Container after 
disinfection and add a suitable amount of rele-
vant disinfectant before the next use.

Kit Storage and Shelf Life

- Store the kit reagents at between -14 and 
-25°C until use. If stored at those condi-
tions the ExaVir Load kit reagents can be 
used until the expiry date found on the kit 
label.

Collector Tube Rack
Vacuum Pump
Waste Container & Lid
Buffer Dispenser
Collector Tube Connection
4x3-litre Wash Buckets
5-litre Container
250-ml Bottle
2-litre Bottle
Rack containing 96 Storage Tubes
CD containing ExaVir Load Analyzer

EQUIPMENT REQUIRED BUT NOT PROVIDED

1 In-house positive control (see page 4)
1 In-house negative control (see page 4)
Purified water
Vircon or other relevant disinfectant
ELISA-plate reader with A405 filter
Incubator set at 33°C
Freezer set at -14 to -25°C
End-over-end mixing table
Vortex
Single-channel pipettes 100-1000 µl
Multi-channel pipettes 30-200 µl
Reservoirs for multi-channel pipettes
Pipette filter tips (1000 µl)
Pipette tips (200 µl)
25 ml Bottle/Tube
Absorbing paper
Computer with Microsoft Excel, version 97 or 
later, and Adobe Reader
(Plastic Pasteur pipettes)

DESCRIPTION OF COMPONENTS

- The RT Reaction Plate has pr(A) (polyriboad-
enosine) strands covalently bound to the 
wells.

- The RT Reaction Components contains lyo-
philised odT (oligodeoxythymidine) primer 

FIGURE 2

1. Sample Box Lid
2. Plasma Processing Tube
3. Sample Box
4. Vacuum Pump
5. Vacuum Tubing
6. Waste Container
7. Buffer Dispenser
8. Column
9. Column Holder
10. Waste Collector
11. Storage Tube
12. Collector Tube Rack
13. Lysate Collector
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- If delivered unfrozen, the kit should be refro-
zen and stored between -14 and -25°C or 
stored at 4 to 8°C for usage within a week.

- Store the kit consumables at between 18 and 
33°C until use.

- All kit components are for one-time-use 
only. Discard any remaining reagents after 
the ExaVir Load kit procedure has been per-
formed.

Plasma Sample Collection,
Preparation and Storage

- 1 ml plasma is needed for analysis in the 
ExaVir Load kit.

- Plasma should be prepared from EDTA anti-
coagulated whole blood.

- For optimal results, plasma should be sepa-
rated from cells within four hours of the 
collection of the blood. Significant delays 
(more than six hours) can lead to inaccurate 
results.

- It is important to avoid white blood cell 
contam ination.

- The plasma samples must be frozen once 
before analysed in the ExaVir Load kit.

- Storage of plasma samples should be at or 
below -20°C.

- Long-term storage (more than six months) of 
plasma samples should be at or below -60°C.

- Avoid repeated freezing and thawing cycles.
- Samples should be vortexed for five seconds 

prior to use.
- Do not use samples that are grossly lipae-

mic.

Preparation and Storage of Controls

PREPARATION OF IN-HOUSE HIV POSITIVE CONTROL

As human material cannot be included in the 
kit, prepare about 100 ml of a pool of EDTA 
plasma by mixing samples with high and low 
HIV RT activity levels. The pool should corre-
spond to approximately 115 fg/ml of RT. If no 
plasma with determined RT amount is avail-
able we recommend preparing a pool that cor-
responds to approximately 25000 copies/ml. 
Aliquot the material into 1.2 ml portions and 
use 1 ml of one portion as positive control with 
every ExaVir Load kit.

PREPARATION OF IN-HOUSE NEGATIVE CONTROL

Prepare about 100 ml of a pool of EDTA 
plasma from healthy blood donors. Aliquot 
the material into 1.2 ml portions and use 1 ml 
of one portion as negative control with every 
ExaVir Load kit.

STORAGE OF CONTROLS

Long-term storage of the controls is recommen-
ded at or below -60°C. Do not store controls at 
-20°C during more than six months.

Precautions

- For in vitro diagnostic use.
- Observe normal precautions required for 

handling infectious material and laboratory 
reagents.

- Do not combine components from kits with 
different LOT numbers.

- Do not expose the kit components to direct 
sunlight or a temperature above 37°C during 
laboratory work.

- The Separation equipment should be used 
with the supplied Vacuum Pump to standard-
ise the system.

Performance

ANALYTICAL SENSITIVITY

The analytical sensitivity is 1 fg/ml, based on 
the average OD value of the RT-assay buffer 
blank wells plus two standard deviations.

MEASURING RANGE

The measuring range is 1 to 3000 fg/ml. The 
upper detection limit is dependent on the 
plate reader used, since it is defined as the fg 
value corresponding to the highest OD value 
still within the plate reader’s linear measuring 
range. A plate reader with a larger linear measu-
ring range will give a higher upper detection 
limit. 3000 fg/ml is based on a plate reader 
with an upper limit of 2.5 OD.

ANALYTICAL SPECIFICITY

There is no lentivirus-like RT present in 
plasma from healthy humans. Our studies show 
that the sample treatment step eliminates any 
non-HIV associated RT activity present in the 
plasma that might give false positive signals1.
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PRECISION

HIV positive samples with different fg/ml val-
ues were analysed at five independent occa-
sions. Each sample was analysed in four repli-
cates in each run. A summary of the results for 
four of the samples is presented in the table.

INTEFERENCES

Antiretroviral drugs could be considered as 
potential inhibitors. However, studies do not 
show that they act as inhibiting factors in the 
ExaVir Load kit2,3.

Calculation of Results

Calculation of results from the ExaVir Load 
kit shall be performed using the ExaVir Load 
Analyzer. This software automatically calcu-
lates the amount of RT in the samples. The 
amount is calculated through a standard curve 
generated by an eleven point serial dilution of 
a known amount of recombinant HIV-1 RT. 
The results are expressed in fg RT/ml plasma 
and in RNA copies/ml equivalents. For further 
information please refer to the ExaVir Load 
Analyzer Instructions for Use.

Traceability of Standard

The purified wild type BH10 HIVrRT used to 
prepare the HIV-1 rRT Standard included in 
the ExaVir Load kit was prepared as described 
in Weber et al4. The stated protein amount, 
expressed as fg, is based on the assumption of 
total purity and that the preparation is com-
posed of a 117 kDa heterodimer.

Reference Values

175 plasma samples from healthy Swedish and 
South African blood donors were analysed in 
the ExaVir Load kit. 100% of the samples were 
reported as below the lower detection limit.

Symbols - used in instructions for use
and kit labelling

: Incubation time, in this case 20 minutes. 

*CV= coefficient of variation

: The figure is an illustration of the 
96-well RT Reaction Plate or Stor-
age Tube Rack with well/Storage 

Tube A1 in the upper left corner. Arrows illus-
trate a transfer from the Storage Tubes to the 
RT Reaction Plate or from one Storage Tube 
to another.

 Manufacturer Keep away from direct light

 Expiry date For in vitro diagnostic use

 Article number Number of determinations

 LOT number Temperature limitation

Cat#  ExaVir Load kit article number

Standard Set-up of the 96-well RT 
Reaction Plate

1 2 3 4 5 6 7 8 9 10 11 12
A
 B
 C
 D
 

E
 F
 

G
 H

1 1 9 9 17 17 25 25 S9 S9 S1 S1 

2 2 10 10 18 18 26 26 S10 S10 S2 S2 

3 3 11 11 19 19 27 27 S11 S11 S3 S3 

4 4 12 12 20 20 28 28 Bb Bb S4 S4 

5 5 13 13 21 21 29 29 Bb Bb S5 S5

6 6 14 14 22 22 30 30 Bb Bb S6 S6

7 7 15 15 23 23 P P Bb Bb S7 S7

8 8 16 16 24 24 N N Bb Bb S8 S8

 = 30 µl Lysate = 150 µl Lysate

 = Sample number1

 = Positive controlP  = Negative controlN

 = Buffer blankBb

 = Standard numberS1

 = 150 µl Buffer blank

 = 150 µl Standard

 = 30 µl Buffer blank

 = 30 µl Standard

-14°C
-25°CLOT

REF
30

20

1 2 3 4 5 6 7 8 9 10 11 12
A
 B
 C
 D
 

E
 F
 

G
 H

Concentration
(fg/ml)

Within-assay
CV* (%)

Between-assay
CV* (%)

177 4 2
67 6 2
28 6 3
10 8 3
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Quick Guide to the ExaVir Load Procedure

2. Add 4 ml water to Sample Additive. Vortex.
Label 32 Plasma Processing Tubes. Add 100 µl Sample 
Additive to each tube. Add 1 ml plasma sample or con-
trol to each tube. Add caps, vortex and incubate for 20 
min. in the dark at room temperature**.

3. Prepare the Separation equipment.
Label 32 Columns and Storage Tubes.

5. Add Gel Buffer 1 conc to 2-litre bottle. Rinse Gel Buffer 
1 conc bottle with 100 ml water and add to 2-litre bot-
tle. Add 1100 ml water to the 2-litre bottle. Mix.
Add Gel Buffer 2 conc and 260 ml water to 250-ml bot-
tle. Mix.
Dissolve the Lysis Buffer Additive in 5 ml Lysis Buffer. 
Vortex and transfer back to Lysis Buffer bottle. Vortex.

4. After 20-min. incubation - add 1 ml Separation Gel to 
each tube. Shake Separation Gel bottle between each 
transfer. Mix for 30 min. at room temperature**.

6. After 30-min. incubation, vortex each tube and pour 
into corresponding Column. Apply vacuum and suck 
gels dry. Wash gels 4 times with Gel buffer 1.

7. Wash gels 1 time with all Gel buffer 2. Suck gels com-
pletely dry before proceeding.

8. Connect the Lysate Collector to the Waste Con-
tainer and put the Collector Tube Rack with the 
Storage Tubes into it. Make sure that the valve is 
open and that the Vacuum Pump is turned off. 
Move the Column Holder to the Lysate Collector.
Vortex Lysis Buffer. Add 250 µl Lysis Buffer to each 
Column. Wait 2 minutes. Suck the gels dry by turning 
on the Vacuum Pump and closing the valve for 7 sec-
onds. Open the valve and close it again for 7 seconds.
Move the Storage Tubes to the Storage Tube Rack.

9. Dissolve the Dilution Buffer Additive in 5 ml Dilution 
Buffer. Vortex and transfer back to Dilution Buffer bot-
tle. Vortex.

10. Add 4 ml RT Reaction Buffer to RT Reaction 
Components. Vortex. Mix 1.8 ml dissolved RT Reaction 
Components and 7.2 ml Dilution Buffer in an empty tube/
bottle (2RM).
Transfer 30 µl dissolved RT Reaction Components 
to rows 1, 3, 5, 7, 9 and 11 of the RT Reaction Plate. 
Transfer 150 µl 2RM to rows 2, 4, 6, 8, 10 and 12 of the 
RT Reaction Plate.

11. Add 6 ml Dilution Buffer to HIV-1 rRT Standard. 
Vortex.
Add 300 µl Dilution Buffer to 16 empty Storage Tubes, 
positioned in rows 10 and 12 of the Storage Tube Rack.
Make a serial dilution in Storage Tubes A12 to C10 
by transferring 200 µl dissolved HIV-1 rRT Standard to 
Storage Tube A12. Change tip and mix 5 times and 
transfer 200 µl to Storage Tube B12 etc, all the way to 
H12 and then continuing to A10, B10 and C10. 

12. Add lysates, buffer blanks and standard to RT 
Reaction Plate in 150- and 30-µl portions. Seal RT 
Reaction Plate and incubate for 18 to 24 hours at 33°C.

15. Dissolve RT Product Tracer in Product Tracer 
Dissolvent. Vortex.

16. Add Substrate Tablet to Substrate Buffer. Keep in dark 
until use.

17. Collect RT Reaction Plate from incubator. Remove 
adhesive tape and secure strips with rubber band. 
Empty plate. Wash 15 times in bucket 1 and 2. Wash 
15 times and soak for 5 min. in bucket 3 and 4. Leave 
plate to dry upside-down for 5 min. Rinse buckets.

18. Add 100 µl RT Product Tracer to all wells in RT 
Reaction Plate. Seal RT Reaction Plate and incubate for 90 
min. at 33°C.

19. Pour 0.5 litre Plate wash buffer into 4 Wash 
Buckets. Collect RT Reaction Plate from incubator. 
Remove adhesive tape and secure strips with rubber 
band. Empty plate. Wash 15 times in bucket 1 and 2. 
Wash 15 times and soak for 5 min. in bucket 3 and 4. 
Remove foam from bucket 4. Take out plate and leave 
to dry upside-down for 5 min.

21. Process data in the ExaVir Load Analyzer

20. Vortex Substrate buffer. Add 120 µl Substrate 
buffer to each well in RT Reaction Plate. Make sure no 
bubbles are present in wells. Incubate in dark for 
10 minutes at room temperature**. Read RT Reaction 
Plate at A405. Incubate in dark for 2 to 3 hours. Read. 
Incubate in dark for 16 to 24 hours. Read.

14. Mix 2 litres of water and Plate Wash Buffer conc in 
the 5-litre container. Adjust to 5 litres with water. Mix 
thoroughly. Pour 0.5 litre into 4 Wash Buckets.

13. Collect and thaw components.
Day two

1. Collect and thaw components, controls and samples.
Day one

**Room temperature = 18 to 33°C = 64 to 91°F
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Step-by-Step Instructions
Day one

1. COLLECT AND THAW COMPONENTS

 AND SAMPLES

a. Collect the following plasma samples 
and thaw the frozen ones at or below 
37°C:

1 Positive control (page 4)
1 Negative control (page 4)

30 Plasma samples

b. Collect the following kit components 
and thaw the frozen ones at or below 
37°C:

1 Sample Additive
1 Separation Gel
1 Gel Buffer 1 conc.
1 Gel Buffer 2 conc.
1 Lysis Buffer
1 Lysis Buffer Additive
1 RT Reaction Plate
1 RT Reaction Buffer
1 RT Reaction Components
1 Dilution Buffer
1 Dilution Buffer Additive
1 HIV-1 rRT Standard

1 Sample Box
1 Separation equipment set-up
1 Storage Tube Rack

32 Plasma Processing Tubes and caps
32 Columns
48 Storage Tubes

1 Piece of adhesive tape
1 Plastic lid for 96-well plates

2. PREPARE THE PLASMA SAMPLES

a. Add 4 ml purified water to the Sample 
Additive and vortex for ten seconds.

b. Label Plasma Processing Tubes from 
1 to 32 and put them in the Sample 
Box. Add 100 µl of the dissolved 
Sample Additive to each tube.

c. Add 1 ml plasma sample, using 
pipette filter tips, to each tube. Add 
the positive and negative control to 
tubes 31 and 32, respectively.

d. Add a cap to each tube and vortex for 
f ive seconds before incubating the 
samples in the dark for 20 minutes at 
room temperature**. Perform step 3 
during this time.

3. PREPARE SEPARATION EQUIPMENT

a. Make sure that all parts of the Sep-
aration equipment are clean and 
disinfected. Connect the Vacuum 
Pump, Waste Container and Waste 
Collector with the Vacuum Tubing 
and put the Column Holder on top of 
the Waste Collector (fig. 3).

b. Label the columns and Storage 
Tubes from 1 to 32. Put them in their 
appropriate position in the Column 
Holder and the Collector Tube Rack, 
respectively.

c. Make sure that all channels in the 
Buffer Dispenser are free from block-
age by putting the metal plug-plate in 
the channels of the Buffer Dispenser 
and pouring purif ied water into it. 
Lift the metal plug-plate and make 
sure the water f lows from all chan-
nels. If not, put the metal plug-plate 
back and lift it again.

4. ADD SEPARATION GEL

a. Take the Sample Box from the dark 
after the 20-minute incubation. Shake 
the Separation Gel bottle to homogenise 
the gel slurry and add 1 ml to each 
tube. Shake the bottle between each 

20

30

FIGURE 3

**Room temperature = 18 to 33°C = 64 to 91°F
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transfer. This is important to ensure 
that each tube receives an equal amo-
unt of gel. Put each cap back on the 
corres ponding tube.

b. Put the lid on the Sample Box and 
sec ure it with e.g. adhesive tape. 
Place the Sample Box on its side on 
the (end-over-end) mixing table and 
incubate at room temperature** for 
30 minutes (f ig. 4) . Perform step 5 
during this time.

5. PREPARE BUFFERS

a. GEL BUFFER 1: Add contents of Gel 
Buffer 1 conc to the 2-litre bottle. 
Rinse the bottle with 100 ml purified 
water and add it to the 2-litre bottle. 
Add 1100 ml purified water to the 2-
litre bottle. Shake the bottle to mix 
Gel buffer 1.

b. GEL BUFFER 2: Add contents of Gel 
Buffer 2 conc and 260 ml purified water 
to the 250-ml bot       tle. Shake the bottle 
to mix Gel buffer 2.

c. LYSIS BUFFER: Add 5 ml of Lysis Buffer 
to the Lysis Buffer Additive and vortex 
for ten seconds. Transfer the dissolved 
contents of the Lysis Buffer Additive 
back to the Lysis Buffer bottle and vor-
tex for five seconds.

6. WASH GELS WITH GEL BUFFER 1
a. Remove the Sample Box from the 

mixing table after the 30-minute incu-
bation. Vortex tube 1 until it is thor-
oughly mixed and pour the contents 
into column 1 in the Column Holder. 

Vortex the remaining 31 tubes one by 
one and add them to the correspond-
ing columns.

b. Start the Vacuum Pump, apply the vac-
uum by closing the valve of the Waste 
Collector and suck the gels dry.

c. Turn off the Vacuum Pump. Mount 
the Buffer Dispenser on the Column 
Holder. Make sure the metal plug-
plate is correctly inserted in the 
channels of the Buffer Dispenser.

d. Pour Gel buffer 1 onto the metal 
plug-plate until the buffer reaches 
the shelf just below the metal plug-
plate. Lift the metal plug-plate by the 
hand le whilst shaking it gently. Make 
sure the buffer f lows down through 
all channels in the Buffer Dispenser 
and into the columns. Also make sure 
that no buffer is left in the channels. 
Reposition the metal plug-plate after 
all buffer has gone through. Remove 
the Buffer Dispenser and check that 
there is buffer in all columns.

e. Turn on the Vacuum Pump, and suck 
the gels dry. If the gel clogs and blocks 
the column, use a Pasteur pipette to 
gently resuspend the gel.

f. Repeat the washing procedure another 
three times and suck the gels dry 
before proceeding to step 7.

7. WASH GELS WITH GEL BUFFER 2
a. Pour all of the Gel buffer 2 onto the 

metal plug-plate. Lift the metal plug-
plate by the handle whilst shaking it 
gently. Make sure the buffer f lows 
down through all channels in the 
Buffer Dispenser and into the col-
umns. Also make sure that no buffer 
is left in the channels. Reposition the 
metal plug-plate after all buffer has 
gone through. Remove the Buffer Dis-
penser and check that there is buffer 
in all columns. 

FIGURE 4

**Room temperature = 18 to 33°C = 64 to 91°F
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b. Turn on the Vacuum Pump, and suck 
the gels dry. If the gel clogs and blocks 
the column, use a Pasteur pipette to 
gently resuspend the gel.

c. Make sure the gels are completely 
dry before proceeding to step 8. Turn 
off the Vacuum Pump.

8. LYSE VIRIONS

a. Put the Collector Tube Rack with the 
labelled Storage Tubes into the Lysate 
Collector. Disconnect the Vacuum 
Tubing from the Waste Collector 
and connect it to the Lysate Collector 
(f ig 5) . Make sure that the Lysate 
Collector valve is open and that the 
Vacuum Pump is turned off.

b. Transfer the Column Holder, with the 
columns, from the Waste Collector to 
the Lysate Collector.

c. Vortex the Lysis Buffer for ten seconds 
and add 250 µl to the first 16 of the 
columns. Vortex the Lysis Buffer for 
another five seconds and add 250 µl to 
the rest of the columns. Wait for two 
minutes. Turn on the Vacuum Pump, 
close the valve and keep it closed 
for seven seconds. Open the valve. 
Close the valve and keep it closed for 
another seven seconds. Open the valve 
and turn off the Vacuum Pump.

d. Remove the Column Holder and lift 
out the Collector Tube Rack. Move 

each Storage Tube to the Storage Tube 
Rack. Place tube 1 in position A1, tube 
2 in B1...tube 8 in H1, tube 9 in A3 etc. 
Put the lid on top of the Storage Tube 
Rack.

9. PREPARE DILUTION BUFFER

a. Add 5 ml of Dilution Buffer to the 
Dilution Buffer Additive and vortex for 
ten seconds. Transfer the dissolved 
contents of the Dilution Buffer Additive 
back to the Dilution Buffer and vortex 
for five seconds.

10. PREPARE REACTION MIXTURES AND ADD TO 
RT REACTION PLATE

a. Add 4 ml of the RT Reaction Buffer to 
the RT Reaction Components and vortex 
for ten seconds. In a small bottle or 
tube, add 1.8 ml of this first Reaction 
mixture and 7.2 ml of the Dilution 
Buffer (fig. 6). Vortex for five seconds 
and label this bottle/tube “2RM” (sec-
ond reaction mixture).

b. Add 30 µl of the contents of the first 
Reaction mixture to all wells in rows 
1, 3, 5, 7, 9 and 11 of the RT Reaction 
Plate (fig. 7). 

c. Add 150 µl of the second reaction 
mixture in bottle/tube “2RM” to all 
wells in rows 2, 4, 6, 8, 10 and 12 of 
the RT Reaction Plate (f ig. 7) . Cover 
the plate with a plastic lid. 

FIGURE 6

 4.0 ml 1.8 ml 7.2 ml

RT REACTION
COMPONENTS 2RM

RT REACTION
BUFFER

DILUTION
BUFFER

FIGURE 5

2
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11. PREPARE HIV-1 rRT STANDARD

 SERIAL DILUTION

a. Add 6 ml Dilution Buffer to the HIV-1 
rRT Standard and vortex for ten sec-
onds.

b. Put 16 Storage Tubes in row 10 and 
12 in the Storage Tube Rack, eight 
tubes in each row. Add 300 µl Dilution 
Buffer to these 16 Storage Tubes. 
Storage Tubes D10 to H10 are buffer 
blanks and do not belong to the dilu-
tion series.

c. Add 200 µl of the dissolved HIV-1 rRT 
Standard to Storage Tube A12, change 
pipette tip and mix five times. Make 
a dilution series by transferring 200 
µl from Storage Tube A12 to B12, 
change pipette tip and mix five times. 
Transfer 200 µl from B12 to C12, 
change pipette tip and mix five times 
etc, all the way to H12 (fig. 8).

d. Change pipette tip and mix contents 
of Storage Tube H12 five times and 
transfer 200 µl from H12 to Storage 
Tube A10, change pipette and mix 
five times. Transfer 200 µl from A10 
to B10, change pipette tip and mix 
five times. Transfer 200 µl from B10 to 

C10, change pipette tip and mix five 
times (fig. 8).

Add the dilutions to the RT Reaction Plate 
(step 12) within 30 minutes.

FIGURE 8

1 2 3 4 5 6 7 8 9 10 11 12
A
 B
 C
 D
 

E
 F
 

G
 H

200 µl
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O
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E 
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18-24 h

1 2 3 4 5 6 7 8 9 10 11 12
A
 B
 C
 D
 

E
 F
 

G
 H

1 2 3 4 5 6 7 8 9 10 11 12
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12. ADD LYSATES, BUFFER BLANKS AND HIV-1 
rRT STANDARD TO RT REACTION PLATE

Let lid cover already added rows. Make 
sure not to pass the pipette over any uncov-
ered wells in the RT Reaction Plate.

a. Mix the lysates in the Storage Tubes 
two times with a pipette before trans-
fer to the RT Reaction Plate. Add the 
lysates to the plate one row at a time. 
Add 150 µl from the Storage Tubes 
in row 1 to row 1 of the RT Reaction 
Plate and 30 µl to row 2. Change 
pipette tips and add 150 µl from the 
Storage Tubes in row 3 to row 3 of the 
RT Reaction Plate and 30 µl to row 4 
etc (fig. 9) (see also the Standard Set-
up on page 5).

b. Let the plastic lid cover lysates. 
Transfer 150 µl from Storage Tubes 
in row 10 to row 9 of the RT Reaction 
Plate and transfer 30 µl to row 10 of 
the RT Reaction Plate. Change pipette 
tips and transfer 150 µl from Storage 
Tubes in row 12 to row 11 of the RT 
Reaction Plate. Transfer 30 µl to row 12 
of the RT Reaction Plate (fig. 9).

c. Seal the RT Reaction Plate with adhe-
sive tape. Press the tape down firmly 
over each well to ensure proper seal-
ing. Incubate for 18 to 24 hours at 
33°C.
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Day two

13. COLLECT AND THAW COMPONENTS

a. Collect the following kit components 
and thaw the frozen ones at or below 
37°C:

1 Plate Wash Buffer conc.
1 RT Product Tracer
1 Product Tracer Dissolvent
1 Substrate Tablet
1 Substrate Buffer

1 Piece of adhesive tape
1 Plastic lid for 96-well plates
2 Rubber bands

14. PREPARE PLATE WASH BUFFER

a. Add two litres of purified water to a 
5-litre container. Add the contents of 
the Plate Wash Buffer conc to the con-
tainer. Rinse the bottle with purified 
water two times and pour it into the 
container. Adjust the volume to five 
litres with purif ied water and mix 
thoroughly.

b. Pour 0.5 litres of the Plate wash buffer 
into each of the four Wash Buckets. 
Save the rest for later use in step 19.

15. PREPARE RT PRODUCT TRACER

a. Transfer the contents of the Product 
Tracer Dissolvent to the RT Product 
Tracer and vortex for ten seconds.

16. PREPARE SUBSTRATE BUFFER

a. Add the Substrate Tablet to the thawed 
Substrate Buffer. Store it in the dark 
until use in step 20.

17. STOP THE RT REACTION BY WASHING

If you are using an automatic plate washer, 
follow separate instructions.

a. Collect the RT Reaction Plate from the 
incubator. Remove the tape carefully, 
pulling it diagonally from one corner 
to the other. Secure the strips with 
a rubber band. Empty the plate into 
the waste sink.

b. Put the RT Reaction Plate in the first 
bucket with the wells facing up. Pick 
up the plate and empty it over the 
bucket. Repeat this action 15 times 
before moving the plate to the second 
bucket. Repeat the procedure in the 
second bucket and move the plate to 
the third bucket.

c. Repeat the procedure and leave the 
plate to soak for f ive minutes (only 
for buckets three and four). Keep the 
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plate with the wells facing up and 
tap gently against the bucket side 
to make bubbles escape. Repeat the 
procedure for the last bucket.

d. After washing in four buckets, tap the 
plate upside-down on dry absorbing 
paper. Leave it to dry upside-down 
on the paper for f ive minutes. Tap 
the plate again to make all bubbles in 
the wells disappear. Do not forget to 
take off the rubber band before pro-
ceeding to the next step.

e. Throw away the used Plate wash 
buffer and rinse out the buckets, first 
with tap water and then with purified 
water. Turn buckets upside-down to 
dry before use in step 19.

18. ADD RT PRODUCT TRACER TO

 RT REACTION PLATE

a. Vortex the RT Product Tracer for 
five seconds and make sure that the 
lyophilised material is completely 
dissolved. Add 100 µl RT Product 
Tracer to each well of the RT Reaction 
Plate, without touching the bottom of 
the wells.

b. Seal the plate with adhesive tape. 
Press the tape down f irmly over 
each well to ensure proper sealing. 
Incubate for 90 minutes at 33°C.

19. REMOVE RT PRODUCT TRACER BY WASHING

If you are using an automatic plate washer, 
follow separate instructions.

a. Add 0.5 litre of the remaining Plate 
wash buffer to each of the four Wash 
Buckets. Collect the RT Reaction 
Plate from the incubator and wash it 
according to step 17.

To avoid bubbles in the wells when add-
ing the Substrate buffer in step 20, let the 
plate sit on the bottom of the last bucket. 
Remove any surface bubbles by scraping 
them away by hand. Lift the plate carefully 
out of the bucket ensuring that no bubbles 

are present in the wells.
Empty the remaining wash buffer from the 
wells by turning the plate upside-down 
over the wash bucket. Do not forget to tap 
the plate upside-down and remove the 
rubber band before proceeding to step 20.

20. ADD SUBSTRATE BUFFER AND READ

 RT REACTION PLATE

If filter tips are not used, do not use the 
same pipette for the RT Product Tracer 
and the Substrate buffer.

To avoid bubbles in the wells, use reverse 
pipetting when adding the Substrate buffer.

a. Vortex the Substrate buffer for five sec-
onds and add 120 µl to each well of 
the RT Reaction Plate without touching 
the bottom of the wells. Remove bub-
bles, if any, in the wells with a clean 
pipette tip for each well. Cover the 
plate with a plastic lid and incubate 
in the dark at room temperature**.

b. Read the plate at A405 ten minutes 
after addition of the substrate (zero 
reading). Read the plate a second time 
after two to three hours and a third 
time the following day (16 to 24 hours 
after addition of substrate). Incubate 
the plate in the dark at room tempera-
ture** between the readings.

21. PROCESS THE DATA

a. Calculation of the viral load values 
of the plasma samples is performed 
using the ExaVir Load Analyzer (see 
separate Instructions for Use).

**Room temperature = 18 to 33°C = 64 to 91°F

90

10 min,
2-3 h,

16-24 h

3x5
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