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1. Safety instructions
Ensure that anyone using this product has received instructions in general safety practices for
laboratories and the safety information provided in this document.








When and while working with chemicals, always wear protective clothing, disposable
gloves and safety glasses.
Always change pipette tips between liquid transfers. To avoid cross-contamination, we
recommend the use of aerosol-barrier pipette tips.
Do not reuse any consumables.
Discard gloves if they become contaminated.
Do not combine components of different kits unless the lot numbers are identical.
Avoid microbial contamination of the kit reagents.
To minimize the risk of infections from potentially infectious material, we recommend
working under laminar airflow until the samples are lysed.

Before handling chemicals read and understand all applicable safety data sheets (MSDS).
These are available online at www.invitek-molecular.com.
Dispose of kit residues and waste fluids in accordance with your country's regulations, again
refer to the MSDS. Invitek Molecular has not tested the liquid waste generated by the kit for
residual infectious materials. Contamination of the liquid waste with residual infectious
materials is highly unlikely but cannot be excluded completely. Therefore, liquid waste must
be considered infectious and must be handled and disposed of according to local safety
regulations.
European Community risk and safety phrases for the components of the InviMag® Free
Circulating DNA Kit/ IG to which they apply are listed below as follows:
Lysis Buffer HLT

Proteinase S

Binding Buffer RV

Warning
H302-H315-H319-P280P305+P351+P338

Danger
H317-H318-P280P305+P351+P338

Warning
H302-H312-H319-H332-H412P280-P305+P351+P338
EUH032

H302: Harmful if swallowed.
H312: Harmful in contact with skin.
H315: Causes skin irritation.
H317: May cause an allergic skin reaction.
H318: Causes serious eye damage.
H319: Causes serious eye irritation.
H332: Harmful if inhaled.
H412: Harmful to aquatic life with long lasting effects.
P280: Wear protective gloves/protective clothing/eye protection/face protection
P305+P351+P338: IF IN EYES: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue rinsing.
EUH032: Contact with acids liberates very toxic gas.

Emergency medical information can be obtained 24 hours a day from infotrac,
www.infotrac.net:
outside of USA:
in USA:

1 – 352 – 323 – 3500
1 – 800 – 535 – 5053
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2. Product information
2.1

Kit contents
8 x 12 purifications

Catalogue No.

Reagent sufficient for

2439320400

Lysis Buffer HLT

8 x 90 ml/bottle

12 samples
(in max. 3 runs)

Proteinase S / IG

8 x 3 ml/tube

12 samples
(in max. 2 runs)

MAP Solution B/ IG

8 x 3 ml/tube

12 samples
(in max. 2 runs)

Binding Buffer RV

8 x 60 ml/bottle
(final volume 8 x 100 ml)

12 samples
(in max. 3 runs)

Carrier RNA
Carrier RNA Solution
RNAse free Water

4 tubes
4 empty tubes
(final volume 4 x 1800 µl)

24 samples
(in max. 4 runs)

15 ml/bottle

Wash Buffer R2

2 x 25 ml/bottle
(final volume 2 x 125 ml)

48 samples
(in max. 12 runs)

Ethanol

2 empty bottles
(final volume 2 x 50 ml)

48 samples
(in max. 12 runs)

2 x 30 ml/bottle

48 samples
(in max. 12 runs)

Incubation Plate D

2 x 4 plates

1 run per plate

Working Plate B

2 x 4 plates

1 run per plate

1 plate

8 runs per plate

1 (2 racks á 48 sheaths)

4 runs per plate

Elution Buffer M

Elution Plate E
Sheath Box
Microtube Cap

8 stripes

Short Protocol

1 leaflet

InviMag® Free Circulating DNA Kit/ IG
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2.2

Reagents and equipment to be supplied by user

The kit contains a sufficient number of microplates and sheaths to perform all reactions included.
Conductive filter tips, waste trays and, if required, additional sheaths can be purchased
separately, please refer to chapter 4.6 "Ordering information".
Lab equipment:










Invitek InviGenius® Plus (5011102000)
Microcentrifuge
Optional: centrifuge for 15 or 50 ml
Thermo shaker (37°C - 95°C)
Measuring cylinder (250 ml)
Disposable gloves
Pipette and pipette tips
Vortex mixer
Reaction tubes (1.5 ml, 2.0 ml)

Primary tubes with the following dimensions can be used:
Lengths
75 mm (2.95 in.)
75 mm (2.95 in.)
100 mm (3.94 in.)
100 mm (3.94 in.)

Diameter
12 mm (0.47 in.)
13 mm (0.51 in.)
13 mm (0.51 in.)
16 mm (0.63 in.)

Liquids and solvents:





Saline solution (0.90% w/v) or 1 x PBS
DNase/RNase free water
96 - 100 % ethanol (non-denatured)
Isopropanol*

*The InviMag® Free Circulating DNA Kit/ IG is validated with 2-Propanol; Rotipuran® >99.7%,
p.a., ACS, ISO (Order no. 6752) from Carl Roth
* Possible suppliers for Isopropanol:
Carl Roth
2-Propanol
Rotipuran® >99.7%, p.a., ACS, ISO
Order no. 6752

Applichem
2-Propanol für die Molekularbiologie
Order no. A3928

InviMag® Free Circulating DNA Kit/ IG
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2.3

Storage, appearance and shelf life

Shelf life: All buffers and kit components should be stored at room temperature and have a
shelf life as indicated on the outer kit package label.
After opening, individual components of the kit, as well as components prepared accordingly
before first use, have a shelf life of 3 months.
Before each use, make sure that all components are at room temperature. If there are
temperature-related precipitates in the solutions, dissolve them by carefully warming (up to 30°C).
Room temperature (RT) is defined as a range from 15-30°C.
Ethanol: after adding ethanol to the empty bottle, it should be firmly closed and stored at room
temperature.
Wash buffer R2: after adding ethanol, it should be firmly closed and stored at room temperature.
Binding Buffer RV: after adding isopropanol, it should be firmly closed and stored at room
temperature.
Carrier RNA: once dissolved in DNase/RNase free water Carrier RNA must be stored at 20°C.

2.4

Intended use

The InviMag® Free Circulating DNA Kit/ IG is for fully automated simultaneous isolation and
purification of cell-free circulating DNA from human serum and plasma samples using
magnetic beads technology.
The kit cannot be used for whole blood samples. Plasma and serum must be prepared from
blood samples stabilized with EDTA or citrate, but not heparin.
The InviMag® Free Circulating DNA Kit/ IG is validated and designed for the use with the
InviGenius® Plus (Invitek Molecular) instrument. Ensure correct function and configuration of
the instrument according to the instructions. Improper use of the instrument may result in lower
yields and can potentially harm the instrument.
The product is intended for use by professionals only, such as llaboratory technicians,
physicians and biologists trained in molecular biological techniques and in vitro diagnostic
procedures.

InviMag® Free Circulating DNA Kit/ IG
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2.5

Product information and specifications

Starting material
Up to 4000 µl serum or
plasma (from blood
stabilized in EDTA or
citrate, but not heparin)

Yield

Quality
depending on
sample type

1-100 ng/ml
plasma
depending on
sample (storage
and source)

Time
For 12 samples
approx.
160 min
(MT protocol)
190 min
(AT protocol)

Yield and quality of purified nucleic acids depend on the sample type, sample source, transport,
storage and age. For determination of yield please note that nucleic acids purified with this kit
contain Carrier RNA, which accounts for most of the nucleic acids present in the eluate.
Quantitative RT-PCR is recommended for yield determination.
Downstream Applications:
Yield and quality of isolated nucleic acids are in general suitable for plenty of moleculardiagnostic applications such as PCR techniques, NGS, hybridization methods and methylation
analysis. Downstream applications should be performed according to the respective
manufacturers’ specifications.

2.6

Principle and procedure

The InviGenius® Plus is a fully automated platform that performs the entire purification process
including pipetting of all kit components without any further user interaction. Up to 12 samples
can be purified in one run. Barcoding allows optimal tracing and tracking of kit chemistry and
samples.
The InviGenius® Plus uses magnetic rods to transport paramagnetic beads with bound nucleic
acids through the different extraction phases: lysis, binding, washing and elution. The
automated purification process provides a reproducible method for the recovery of highly pure
nucleic acids.
1. Lyse samples
Samples are lysed at elevated temperatures. Lysis is performed in the presence of Lysis Buffer
HLT and Proteinase S as well as Carrier RNA.
2. Bind nucleic acids
After sample lysis Binding Buffer RV is added to the lysate. Additionally, MAP Solution B,
containing silica coated magnetic beads, is added. Nucleic acids bind specifically to the
magnetic beads.
3. Wash to remove residual contaminations
Contaminants are efficiently washed away using in six washing steps, while nucleic acids
remain bound to the magnetic beads.
4. Elute DNA
Nucleic acids are released from the magnetic beads and are eluted in 40µl Elution Buffer M.

InviMag® Free Circulating DNA Kit/ IG
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3. Nucleic acid extraction with the InviMag® Free Circulating DNA Kit/ IG
3.1

Before starting a protocol

When using the kit for the first time make sure all buffers and reagents are prepared as
indicated:
Buffer preparations prior first use (8 x 12 purifications):
Carrier RNA Solution (empty tube): Resuspend each Carrier RNA Tube in 1800 µl
DNase/RNase free water: dissolve by vortexing with 900 µl DNase/RNase free water for 60
sec (check for precipitates) and add another 900 µl DNase/RNase free water. Transfer the
solution to the Carrier RNA Solution Tube.
Each tube with Carrier RNA Solution is sufficient for max. 24 samples in max. 4 runs.
Binding Buffer RV (empty bottle): Fill 40 ml 99.7% isopropanol (molecular biology grade)
into each bottle. Prepare fresh before the run.
Ethanol (empty bottle): Fill 50 ml of 96 -100% ethanol to each bottle. Always keep the bottle
firmly closed.
Wash Buffer R2: Add 100 ml of 96 -100% ethanol to each bottle. Mix thoroughly, always keep
the bottle firmly closed.

3.2

Sampling and storage of starting material

For reproducible and high yields, the correct sample storage is essential. Yields may vary
depending on factors such as health of the donor, sample age, sample type, transport and
storage.
Plasma derived from venous whole blood, treated with anticoagulants like EDTA or citrate, but
not with heparin, can be used for extraction. Whole blood should not be vortexed as to avoid
hemolysis. If using stabilized blood, centrifuge the tubes within three hours after sampling. For
up to 24 h plasma samples can be stored at -20°C. For long-term storage, freezing plasma
samples at –80°C is recommended.

InviMag® Free Circulating DNA Kit/ IG
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3.3

Preparation of starting material

Follow blood collection system instructions for preparation of plasma.
Recommended centrifugation conditions to prepare plasma are: 10 min at 1.200 x g followed
by 10 min at 16.000 x g, 4°C (see "Circulating Nucleic Acids in Early Diagnosis, Prognosis and
Treatment Monitoring", Peter P. Gahan, 2015, p.55). Other centrifugation conditions are also
possible, which must be adapted and optimised for the respective centrifuges.
Automated transfer (AT): Transfer at least 4500 µl sample material to a primary tube, select
DCF_E40S4000_AT for sample extraction. If the sample volume is less than 4500 µl, adjust
with physiological saline solution (0.9 % w/v) or PBS.
Manual transfer (MT): Transfer 4000 µl of plasma or serum to Incubation Plate D immediately
before starting nucleic acid extraction, select DCF_E40S4000_MT for sample extraction. If the
sample volume is less than 4000 µl, adjust with physiological saline solution (0.9 % w/v) or
PBS.
To prevent degradation of cell-free circulating DNA in dedicate samples the manual transfer
protocol is recommended.

3.4

Available protocols for the InviMag® Free Circulating DNA Kit/
IG

Assay
DCF_E40S4000_AT
DCF_E40S4000_MT

Sample volume to be
provided
4500 µl
4000 µl

Sample transfer
with
without

Elution
Volume
40 µl
40 µl

AT: Protocol with automated sample transfer
MT: Protocol with manual sample transfer

Automated transfer:
The sample volume processed by the InviGenius® Plus is 4000 µl, the samples are transferred
from the primary tubes to the incubation plate D by the device. To avoid pipetting errors and
to compensate for the dead volume, a sample volume of at least 4500 µl per primary tube must
be provided.
Manual transfer:
When using an MT protocol, the processing time for 12 samples is reduced by 30 min
compared to an AT protocol. The protocol is starting directly from Incubation Plate D.

InviMag® Free Circulating DNA Kit/ IG

9

EN-v1-2022

3.5

Short Protocol InviMag® Free Circulating DNA Kit/ IG

Refer to the instructions for use for sample specific pre-treatment and for preparing and loading
the InviGenius® Plus.
Load the instrument with samples and kit components.
Select an extraction procedure for automated (AT) or manual transfer (MT) of samples:
Use 4500 µl sample to start from a primary tube.
Use 4000 µl sample to start from a plate.
All steps for liquid handling and sample purification are fully automated by
the InviGenius® Plus:
4 ml sample is mixed with 4 ml Lysis Buffer HLT 190 µl Proteinase S and
30 µl Carrier RNA Solution.
Incubation at elevated temperature is performed for 10 min.

5.76 ml Binding Buffer RV and 200 µl MAP Solution B are added to the lysate

Nucleic acids bind to magnetic particles

Magnetic separation

Washing steps:
Six washing steps which are carried out with wash and binding buffers, mixed by
the instrument itself. This leads to a concentration of the sample volume of 4000 µl
to an elution volume of 40 µl.

Magnetic separation

Elution in 40µl Elution Buffer M

Magnetic separation and removal of MAP Solution B

Highly pure nucleic acids are in the elution plate or tube.

InviMag® Free Circulating DNA Kit/ IG
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3.6

Preparing and loading the InviGenius® Plus

Starting the instrument
Switch on the InviGenius® Plus, the power switch is located on the back on the right. The
InviGenius® software will load automatically after the system has booted up. The door of the
InviGenius® Plus must remain closed during system initialization and during a run.
After initialization a login screen appears (Figure 1). Log-in with username and password.

Figure 1: Login screen of the InviGenius® software

After logging in, the main screen of the InviGenius® software appears (Figure 2). Select
“Loading” (A) to proceed with loading the system or select “Processing” (B) to define and run
an assay if the system has already been loaded.

Figure 2: Main menu of the InviGenius® software

InviMag® Free Circulating DNA Kit/ IG

11

EN-v1-2022

Sample Loading
After “Loading” was selected the sample loading screen appears. Select “Samples” (Figure 3,
A) to proceed with the sample loading process.

Figure 3: Loading” submenu of the InviGenius® software

Figure 4: “Sample-loading” screen of the InviGenius® software

Prepare the sample rack with primary sample tubes that are prefilled with sample material for
nucleic acid extraction. Decap all tubes before transferring them to the rack. If the samples are
already available in suitable primary tubes, these can be used directly. Suitable primary tubes
are listed in chapter 2.2 “Reagents and equipment to be supplied by user”.
A sample volume of 4000 µl is processed for each reaction. However, for automated transfer
it is recommended that the total sample volume in the primary tubes should be at least 4500
µl to ensure stable processing.
Keep in mind that only 12 positions of the sample rack can be processed per run due to the
limited number of wells per row of the plastic ware. For correct identification of the sample
tubes, bar codes (if available) must face the bar code scanner window located at the right side
of the loading bay.
Insert the sample rack into the very left lane of the loading bay, the screen will show the identifiers
read-out from the sample bar codes (Figure 4). In case of unsuccessful sample identification,
remove the rack, check the bar code orientation and reinsert the rack slowly. If no sample
barcodes are present, the corresponding sample will be flagged as “unknown sample”. In that
InviMag® Free Circulating DNA Kit/ IG
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case the sample name must be entered/changed manually using the “Edit” button. Note that
samples marked as “unknown sample” will not be processed.
It is also possible to rename recognized barcode samples. Select the corresponding sample
using the arrow keys followed by the “Edit” button, enter the desired sample name.
After a short period of time (approx. 5 minutes), the barcode scanner is deactivated if it is not
used. In this case, the operator must restart the scanner by pressing the "START SCANNER"
key.

Eluate Loading
If you want to use the eluate plate (Eluate Plate E) for collection of purified nucleic acids,
continue with "Reagent loading" at the bottom right of the screen.
Alternatively, you can use barcoded eluate tubes. Please make sure that you use screw caps
(e.g. 2 ml Cryo tubes from Sarstedt), as flip caps can hinder the pipetting movement. Place the
required amount of eluate tubes in the eluate rack and load the InviGenius® Plus with the rack
in the position immediately to the right of the sample rack.
If a screen with “Wrong rack type character detected” appears, repeat the insertion of the
eluate rack. If the message persists, probably the wrong rack was used. Please make sure
you are using the correct rack.
After successful insertion of the eluate rack a notification to unload the eluate plate appears
(Figure 5).

Figure 5: Notification to unload eluate plate
Remove the eluate plate if loaded and press “Ok”.
The screen will show the identifiers read-out of the eluate tubes (Figure 6).

InviMag® Free Circulating DNA Kit/ IG
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Figure 6: “Sample and eluate loading” screen of the InviGenius® software

Reagent Loading

Figure 7: “Reagent-loading” screen of the InviGenius® software
Insert all provided reagents into the reagent rack of the InviGenius® system. Decap all reagents
before insertion. Ensure that the bar code labels face the right side of the loading bay. In case
of unsuccessful reagent identification, remove the rack, check the bar code orientation and
repeat the loading process slowly.
The order of the inserted reagents, which have the same bottle size, is not important because
the type and position of each reagent is identified by the reagent barcode and the barcode at
the corresponding loading position of the reagent rack.
After rack insertion, the loading status of the reagents is shown (Figure 7). When all reagents
are recognized properly, continue with “Assay selection”.

InviMag® Free Circulating DNA Kit/ IG
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Assay Selection

Figure 8: “Assay Selection” screen of the InviGenius® software
According to the sample preparation procedure select an assay for either automated (AT) or
manual transfer (MT). Make sure that the "suitable for loaded reagents" field is checked (Figure
8) so that only assay files compatible with the loaded reagents are listed. If no assay is visible
in the list, there is either an error loading the reagents (blocked barcode label) or at least one
reagent container was loaded that was already in use and does not contain enough reagent to
run with the selected number of samples. If the assay selection was successful, proceed to
"Disposable tips loading".

Disposable Tip Loading

Figure 9: Disposable tips loading screen
There are three tip rack positions available in the InviGenius® system (Figure 9, A1-A3) that
can be loaded with 1100 µl conductive filtered tips.
Remaining tip numbers in the rack are shown in field (B). Tip numbers can be changed by
pressing the field and manually enter the number of available tips.

InviMag® Free Circulating DNA Kit/ IG

15

EN-v1-2022

Empty tip racks can be unloaded and reloaded:
1.) Directly press the “Loading Position” (A1-A3) to select the desired position
2.) Press the Unload Button (C)
3.) The loading position can then be refilled with a new tip rack by pressing on the
corresponding tip rack and then selecting the tip type (D).
Note: Disposable tips are not supplied with the kit and must be ordered separately at
Invitek Molecular. Please refer to the ordering information.
Disposable Sheaths Loading
Sheaths serve as a protective cover for the magnetic rods and are automatically picked up
during the run.

Figure 10: Disposable sheaths loading screen
For a run, always 12 disposable sheaths (one row in the sheaths rack) are used, regardless of
the processed sample numbers, to ensure that magnetic rods are always protected from
contamination.
Usually, the number of sheaths provided is sufficient for the number of all reactions in the kit
package. If sheaths are lacking, they can be ordered separately from Invitek Molecular (see
"Ordering Information").
It is possible to determine the number of sheaths remaining in the tip rack by pressing on the
displayed number (Figure 10, lanes) area. Make sure that the disposable sheaths are loaded
and displayed in accordance with the manually loaded sheaths to ensure correct pick up.
Do not remove individual disposable sheaths within a row of the sheaths rack when processing
less than 12 samples in one run. The correct pick-up of a complete row of 12 sheaths is
checked by a sensor. If less than 12 sheaths are picked up, this generates a warning message.
The incomplete number is discarded before the next row of sheaths is picked up for inspection
for completeness.
Press “Microplates loading” to continue with the next step.

InviMag® Free Circulating DNA Kit/ IG
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Plate Loading
Loading of incubation, working and eluate plates is displayed in the loading screen (Figure 11).

Figure 11: Plate loading screen

Incubation Plate A and Working Plate A (identical) are used at the incubator and working
position indicated in Figure 11. At the eluate position an Elution Plate E is used.
Used plates can be unloaded/reloaded by:
1.) Directly press the plate position (A) to select the desired position.
2.) Press the “Unload” button (B)
3.) The plate can be reloaded by pressing at the offered plate in (C).
For a successful run, the InviGenius® Plus needs one free lane in the incubator plate, four free
lanes in the working plate and one free lane in the eluate plate.
Make sure that the lanes displayed on the monitor match the actual lanes at the corresponding
positions.
Continue with “Waste management”.

Waste management
Ensure that the waste tray capacity is sufficient for the planned assay. If not, empty or
exchange the solid waste container.

InviMag® Free Circulating DNA Kit/ IG

17

EN-v1-2022

Figure 12: Waste management screen
After the waste container was emptied, click on “Empty solid waste” to reset the filling level
status. Continue with “Batch definition”.

Batch definition

Figure 13: Batch definition-screen
The Batch definition screen (Figure 13) allows de-/selection of the desired assay and sample
amount. The assay can be changed with the two arrow keys.
By default, all loaded and recognized samples are selected. If samples need to be excluded from
the batch, use the arrows at the sample field to select samples. Click on the “Remove from batch”
button. If deselected samples must be added to the process list, the button “Remove from batch”
will be changed to “Add to batch”.
Continue with “Batch checking”.

InviMag® Free Circulating DNA Kit/ IG
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Batch checking
This screen shows a summary of all loaded disposables, samples and buffers in one screen
and serves as a final safety check. In case of an error, the problem/position is highlighted in
red. To clear a displayed error, click directly on the red highlighted field and follow the
instructions on the instrument screen.
If no error is displayed continue by pressing the “Batch processing” button.
If you are using an assay with manual transfer (MT) now load Incubation Plate D,
containing the samples.

Figure 15: Batch checking screen

Batch processing
After the instrument door has been closed, the run can be started by pressing the “Start”-Button
(Figure 16). After “Start” the “check the elution hedgehog” notification appears. Press “yes” to
continue or “no” to stop and insert the hedgehog.
The door is locked throughout the run and will not unlock until a run is completed or an error
occurs that requires user intervention. Do not attempt to force the door open during a run or
the run will be aborted.
If there is an error, the “Start" button is blocked. The device cannot start until the error is
corrected. To do this, go back to the batch definition and correct the error indicated by the red
flashing colour of the affected position (see chapter "Batch definition" for detailed information).

InviMag® Free Circulating DNA Kit/ IG
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Figure 16: Batch processing screen
At the end of the run, the nucleic acid containing eluates are at the appropriate eluate position
and can be used for any downstream application.

After a run
After use of the InviGenius® Plus, all plates and reagents must be removed from the instrument
and stored according to GLP guidelines.

Daily maintenance (UV decontamination)
The InviGenius® system is equipped with an internal UV lamp (wavelength 254 nm) which
should be used routinely either before or after using the device. The recommended
decontamination time is 20 minutes. To start UV decontamination, go to the main menu of the
InviGenius® software and select "Maintenance" (Figure 17).

Figure 17: Main screen of the InviGenius® software
When “Maintenance” is opened, select “UV decontamination” (Figure 18).

InviMag® Free Circulating DNA Kit/ IG
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Figure 18: Maintenance screen of the InviGenius® software
Set the exposure time in the UV decontamination menu (Figure 19, A) and then press the
"Start" key (B). During the decontamination process, the device door is locked to prevent the
release of UV radiation.

Warning: UV radiation is harmful. It causes severe burns and leads to irreparable
damage to the eyes and skin. Make sure that no laboratory personnel are
exposed to direct UV light. Do not attempt to force open the instrument door
during the decontamination process

Figure 19: UV decontamination screen
When decontamination is complete, return to the main menu using the "Back" key. The device
is now decontaminated and can either be switched off or used for sample processing.

InviMag® Free Circulating DNA Kit/ IG
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4. Appendix
4.1

General overview of the InviGenius® Plus

Figure 20: Overview of the InviGenius® Plus
The InviGenius®Plus has three plate positions that can be loaded with corresponding plates:
the incubation (A), working (B) and eluate (C) positions.
Lysis is performed in the incubation position (A), washing and elution are performed in the
working position (B). The eluate - containing the extracted nucleic acids - is finally transferred
to the eluate position (C).
There are three loading positions for disposable tip trays (D1-D3) and one position (E) for the
disposable sheaths.
The loading bay (F) is located on the right side of the instrument. The sample rack is loaded in
the leftmost lane, while the reagent rack is in the right position of the loading bay (occupies 3
lanes).
In the park position, the movable magnetic separation head (G) is located on the top of the
incubator, the automatic pipetting head (H) is located above the loading bay. The disposable
waste tray (I) is located behind the cover flap underneath the device.
The InviGenius® Plus is operated via the touch LCD (J) located on the upper right front of the
device.

InviMag® Free Circulating DNA Kit/ IG
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4.2

Troubleshooting

Problem

Possible cause

Recommendation

Liquid
handling
errors

Pipetting of samples failed

Samples can cause blockage of filter tips. Use a manual
transfer (MT) protocol.

Samples transfer failed /
incomplete

The primary sample tube must contain at least 4500 µl to
avoid an error message or a low liquid level warning

Reagent / buffer transfer
failed / incomplete

Ensure that all supplied Buffers and Carrier RNA are
prepared properly before first use.
Check the Buffers for salt precipitates. If there are any
precipitates visible, solve them by carefully warming up to
30°C
Ensure that the Buffers are at room temperature before
use.
Do not reuse bottles more often than described in chapter
2.1 because they will be rejected by the system

Other flag/warning of the
instrument

Please identify the error and strategies for correcting it
referring to the instrument’s instructions, esp. chapter
4.5.6 "List of flags".

Low amount
of nucleic
acids

Buffers were incorrectly
prepared

Ensure that all supplied Buffers and Carrier RNA are
prepared properly before first use and that all solutions
are stored firmly closed.

Degraded
nucleic acids

Incorrect storage of starting
material

Ensure that the starting material is appropriately stored.
Avoid repeated thaw-freeze cycles of the sample material.

Old material

Ensure that the starting material is stored at appropriate
conditions (–20°C/-80°C).

Nucleic acids
do not
perform well
in
downstream
applications

Salt carry-over during
elution

Check the Wash Buffers for salt precipitates. If there are
any precipitates visible, solve them by carefully warming
up to 30°C
Ensure that the Wash Buffers are at room temperature
before use.

Magnetic
beads carryover

Residues of magnetic
particles in eluted
extraction

Centrifuge eluted nucleic acids at full speed for 1 min and
transfer supernatant to a new tube.
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4.3

Warranty

Invitek Molecular guarantees the correct function of the kit for applications described in this
manual and in accordance with the intended use. In accordance with Invitek Molecular’s EN ISO
13485 certified Quality Management System the performance of all kit components has been
tested to ensure product quality.
Any problems, incidents or defects shall be reported to Invitek Molecular immediately upon
detection. Immediately upon receipt, inspect the product to ensure that it is complete and intact.
In the event of any discrepancies, you must inform Invitek Molecular immediately in writing.
Modifications of the kit and protocols and use that deviate from the intended purpose are not
covered by any warranty.
Invitek Molecular reserves the right to change, alter, or modify any product to enhance its
performance and design at any time.
Invitek Molecular warrants products as set forth in the General Terms and Conditions available
at www.invitek-molecular.com. If you have any questions, please contact techsupport@invitekmolecular.com.

4.4

Symbols used on product and labeling

Manufacturer
Lot number
Unique identifier of a medical device
Catalogue number
Expiry date
Consult operating instructions
Temperature limitation
Do not reuse
Amount of sample preparations
in vitro diagnostic medical device
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4.5

Further documents and supplementary information

Visit www.invitek-molecular.com for further information on:






FAQs and troubleshooting tips
Manuals in different languages
Safety data Sheets (MSDS)
Web support
Product videos

If, despite careful study of the operating instructions and further information, you still require
assistance, please contact us at techsupport@invitek-molecular.com or the dealer responsible
for you.

4.6

Ordering information

Product
InviMag® Free Circulating DNA Kit/ IG

Package Size
8 x 12 preparations

Catalogue No.
2439320400

InviGenius® Plus and Consumables
InviGenius® Plus
Sheaths
Sheath Bundle

Package Size
1 unit
1000 pieces
10 x 48 pieces/rack

Catalogue No.
5011102000
5011100200
5011100300

Conductive filter tips, 1100 µl
Waste tray/ IG

10 x 96 pieces/rack
25 pieces

5011100400
5011100100

Revision history
Revision

Date

Description

EN-v1-2022

2022-05-18
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