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Important notes  

Thank you for purchasing the InviTrap® Spin Universal RNA Mini Kit from Invitek Molecular. 

The product serves the purpose of manual isolation of total RNA from a variety of human 
samples like e.g. cell culture, tissue and venous blood, using Spin Column technology.  
 
WARNING! Improper handling and use for other than the intended purpose can cause danger 

and damage. Therefore, we ask you to read through these instructions for use and follow them 

carefully. Always keep them handy. To avoid personal injury, also observe the safety 

instructions. 

All versions of the instructions for use can be found on our website for download or can be 

requested from us: www.invitek-molecular.com 

 

Contact:  

Invitek Molecular GmbH 

Robert-Rössle-Str. 10, 13125 Berlin, Germany 

+ 49 30 9489 2908 

www.invitek-molecular.com 

 

Technical Support:  

techsupport@invitek-molecular.com 

 

 

 

 

 

 

© 2022 Invitek Molecular, all rights reserved. 
 

The kit is in compliance with REGULATION (EU) 2017/746 on in vitro diagnostic medical devices. But it is 

not for in vitro diagnostic use in countries where the REGULATION (EU) 2017/746 on in vitro diagnostic 

medical devices is not recognized.  

Trademarks: Invisorb®, PSP®, InviMag®, Eppendorf®. Registered marks, trademarks, etc. used in this 

document, even when not specifically marked as such, are not to be considered unprotected by law. 

InviGenius®, InviMag®, Invisorb®, Invitek®, InviTrap®, MSB®, PSP®, RTP® are registered trademarks of 

Invitek Molecular GmbH. 
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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 InviTrap® Spin 
Universal RNA Mini Kit to which they apply are listed below as follows: 
 

Lysis Solution TR Wash Buffer R1 Buffer EL concentrate 

Danger Warning Warning 

H302-H318-H332-H412-P280-

P305+P351+P338-EUH032 

H302-H332-H412-P280-

P305+P351+P338-EUH032 

H315-P280-P305+P351+P338 

 

H302: Harmful if swallowed. 

H315: Causes skin irritation. 

H318 Causes serious eye damage. 

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:  1 – 352 – 323 – 3500  
in USA:  1 – 800 – 535 – 5053  
 
 
 
 

http://www.invitek-molecular.com/
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2. Product information 

2.1 Kit contents  

 50 purifications 250 purifications 

Catalogue No. 1060100200 1060100300 

Buffer EL concentrate  30 ml/bottle 4 x 30 ml/bottle 

Lysis Solution TR 50 ml/bottle 250 ml/bottle 

Zirconia Beads I 1 vial 5 vials 

Zirconia Beads II 1 vial 5 vials 

Wash Buffer R1 
20 ml/bottle 

(final volume 40 ml) 
80 ml/bottle 

(final volume 160 ml) 

Wash Buffer R2 
2 x 12 ml/bottle 

(final volume 2 x 60 ml) 
2 x 40 ml/bottle 

(final volume 2 x 200 ml) 

Elution Buffer R 15 ml/bottle 30 ml/bottle 

DNA-Binding Spin Filter 50 pieces 5 x 50 pieces 

RNA-RTA Spin Filter Set 50 sets 5 x 50 sets 

2.0 ml Receiver Tubes 2 x 50 pieces 10 x 50 pieces 

RTA Receiver Tubes 50 pieces 5 x 50 pieces 

1.5 ml Receiver Tubes 50 pieces 5 x 50 pieces 

Short Protocol 1 leaflet 1 leaflet 
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2.2 Reagents and equipment to be supplied by user 

Lab equipment:  

• Microcentrifuge (all protocols were validated with a Centrifuge 5415 D Eppendorf) 

• Optional: centrifuge for 15 or 50 ml tubes 

• Thermo shaker (37°C - 95°C) 

• Measuring cylinder (250 ml) 

• 1 empty bottle (1L) for diluting Buffer EL (needed for blood samples) 

• Disposable gloves  

• Pipette and pipette tips, RNase free 

• Vortex mixer  

• Reaction tubes (1.5 ml, 2.0 ml, 15 ml) 
 

Liquids and solvents: 

• DNase/RNase free water  

• 96 - 100 % ethanol (non-denatured)  

• 70% ethanol (non-denatured) 

• Dithiothreitol (DTT) 

• Optional: ß-Mercaptoethanol 

• Optional (for paraffin slices): octane or xylene, Proteinase K, RNase free TE buffer 
(50 mM TrisCl pH 8 with 10 mM EDTA) 

 

 

2.3 Storage, appearance and shelf life 

Shelf life: All buffers and kit components should be stored at room temperature, unless stated 

otherwise, 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. 

Wash Buffer R1, Wash Buffer R2: after adding ethanol, they should be firmly closed and stored 
at room temperature. 

Buffer EL: once diluted with DNase/RNase free water, Buffer EL must be stored at 2-8°C.  

1 M DTT Solution (not provided): store at - 20°C to avoid oxidative damage. Under these 
conditions, the 1 M DTT solution is stable for 12 months. It is recommended to aliquot the 1 M 
DTT solution to minimize the number of freeze-thaw cycles. 
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2.4 Intended use 

The InviTrap® Spin Universal RNA Mini Kit is a Spin Column technology based nucleic acid 

extraction kit, intended for the isolation and purification of total RNA.  

 

The kit can be used for a variety of human sample types, such as fresh or frozen cell culture, 

fresh or frozen biopsy material/tissue, paraffin embedded tissue treated with formalin, fresh 

venous whole blood anticoagulated with EDTA or citrate, buffy coat and leukocytes.   

 

The product is not intended to be used with heparinized blood samples as well as frozen blood 

samples. The product is intended for use by professionals only, such as laboratory technicians, 

physicians and biologists trained in molecular biological techniques and in vitro diagnostic 

procedures.  

 

 

2.5 Product information and specifications 

Starting material Yield Quality Time  

Cell culture, up to 1 x 107 

cells/ml 

 

Up to 80 µg total RNA 
e.g. 10 - 15 μg total 
RNA from 5 x 105 NIH 
3T3 fibroblasts 

A260 : A280 

1.8 – 2.3 
 

approx. 
20 - 25 min  
(incl. lysis)  

Up to 1.5 ml fresh whole 
blood (EDTA / citrate 
stabilized, but not heparin) 
 

up to 1 - 5 µg total 
RNA / ml of whole 
blood (depending on 
leukocyte count) 

A260 : A280 

1.8 – 2.3 
 

approx. 
45 min  

(incl. Buffer EL 
treatment)  

Up to 20 mg fresh or 

frozen tissue 

up to 80 µg total RNA 
(depending on type 
and amount of starting 
material) 

A260 : A280 

1.8 – 2.3 
 

approx. 
15 - 20 min 

(excl. sample 
homogenization)  

 
Yield and quality of purified nucleic acids depend on the sample type, sample source, transport, 

storage, age and for blood samples also on the leukocyte count.  

For purification of RNA from cell samples, the cell count should not exceed 1 x 107 cells/ml. A 

higher cell count may result in DNA contamination, lower RNA purity and clogging of the RTA 

Spin Filter.  

For purification of RNA from venous whole blood, the kit is validated for leukocyte counts from 

3 x 106 to 1 x 107 cells/ml. Whole blood of a healthy adult contains approximately 4 x 106 – 1 x 

107 leukocytes/ml sample volume. Excessively high cell counts may lead to clogging of the 

RTA Spin Filter and thus to undesirable effects on the purification process. It is therefore 

recommended to consider sample input volume as a parameter during the implementation of 

your in vitro diagnostic protocol. As sample extraction is based on intact leukocytes, frozen 

blood cannot be used, since freezing results in damage of leukocytes. 

For purification of RNA from paraffin embedded tissue treated with formalin, yield and quality 

depend on several factors, such as the type of sample, its age, sample preparation, and the 

sections used for extraction. For further information on sample preparation and pre-treatment, 

please refer to chapter 3.2 and 3.3. 



 
InviTrap® Spin Universal RNA Mini Kit  7 EN-v1-2022 

The kit contains several supplemental protocols (RUO) for the simultaneous isolation of DNA 

and RNA, DNase digestion on the RNA-RTA Spin Filter, sample clean up from Trizol and RNA 

extraction from liquid samples like reaction mixtures, saliva or other body fluids.  All 

supplementary protocols are for research use only and are not covered by CE-IVD certification. 

 
Downstream Applications: 

Yield and quality of isolated total RNA are in general suitable for plenty of molecular-diagnostic 

applications such as PCR techniques, NGS and hybridization methods. Downstream 

applications should be performed according to the respective manufacturers’ specifications. 

 
 

2.6 Principle and procedure 

1. Sample pre-treatment 
In preparation for lysis, a sample-specific pre-treatment must be performed. For cells, for 

example, the culture medium must be removed, tissue cells must be completely disrupted and 

homogenized. For paraffin embedded tissue treated with formalin a pre-treatment with octane 

or xylene is required.  

For blood samples a treatment with Buffer EL is required. Human blood from healthy people 
contains about 1000 times more erythrocytes than leukocytes, with only the latter containing 
RNA. Buffer EL has a hypotonic effect and causes osmotic lysis of erythrocytes. By adding the 
buffer to the blood sample, erythrocytes are selectively lysed while leukocytes remain intact. 
 
2. Lyse samples 
For sample lysis, the samples are mixed with DTT-containing Lysis Solution TR. Please note 

that Lysis Solution TR must first be mixed with DTT, which is not included in the kit, before 

each use. Lysis Solution TR contains a suspension with mineral carrier particles that efficiently 

bind DNA during cell lysis. DTT is added to inactivate the RNases by cleaving intramolecular 

disulfide bridges. Due to the strong denaturing lysis conditions cells are quickly broken and 

RNases are inactivated simultaneously. 

 

3. Bind and remove DNA 
DNA-loaded mineral carrier particles of the DTT-containing Lysis Solution TR are removed by 

pelleting or by centrifugation with the DNA-Binding Spin Filter, depending on the starting 

material and the corresponding nucleic acid extraction protocol.  

Generally, DNase digestion is not required for genomic DNA removal. However, for RNA 

applications that have an increased sensitivity to DNA contamination, DNase digestion may 

be performed. For DNase digestion during the RNA purification protocol, please refer to 

Supplemental Protocol 3.9. Alternatively, it is possible to perform a digestion after purification 

in the eluate. 

 
4. Bind total RNA 
After removal of the genomic DNA, the total RNA is in the supernatant. To adjust the RNA 

binding conditions, 96 - 100% ethanol is added and the mixture is transferred to the RNA-RTA 

Spin Filter Set. The RNA binds to the membrane of the Spin Filter.  

 

5. Wash to remove residual contaminations 
Contaminants are efficiently washed away using Wash Buffer R1 and R2, while RNA remains 

bound to the membrane. 

 

6. Elute RNA 
Total RNA is eluted from the RNA-RTA Spin Filter using 30 - 100 µl Elution Buffer R.  
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3. Nucleic acid extraction with the InviTrap® Spin Universal RNA Mini 

Kit 

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: 50 preparations 

Lysis solution TR, always prepare the required amount fresh before use (see also 

below): Take the required volume to a separate vial and add 1/100 volume of 1 M DTT.  

 

Wash Buffer R1: Add 20 ml of 96 -100% ethanol to the bottle. Mix thoroughly, always keep 

the bottle firmly closed. 

 

Wash Buffer R2: Add 48 ml of 96 -100% ethanol to each bottle. Mix thoroughly, always keep 
the bottle firmly closed. 
 

Buffer EL concentrate: Fill 970 ml of DNase/RNase free water into an empty, clean bottle. 

Add the entire amount (30 ml) of Buffer EL concentrate, mix thoroughly. Label the bottle 

with Buffer EL, store Buffer EL at 2 - 8°C.  

Buffer preparations prior first use: 250 preparations 

Lysis solution TR, always prepare the required amount fresh before use (see also 

below): Take the required volume to a separate vial and add 1/100 volume of 1 M DTT.  

 

Wash Buffer R1: Add 80 ml of 96 -100% ethanol to the bottle. Mix thoroughly, always keep 

the bottle firmly closed. 

 

Wash Buffer R2: Add 160 ml of 96 -100% ethanol to each bottle. Mix thoroughly, always 
keep the bottle firmly closed. 
 

Buffer EL concentrate: Fill 970 ml of DNase/RNase free water into an empty, clean 

bottle. Add the entire amount (30 ml) of one Buffer EL concentrate, mix thoroughly. Label 

the bottle with Buffer EL, store Buffer EL at 2 - 8°C.  

 

• Cool Buffer EL to 2-8°C (Buffer EL is only required for RNA isolation from blood samples 
and not for other sample types) 

• Determine the number of required reactions including controls and label the needed 
amount of RTA Spin Filters (lid) and the needed amount of 1.5 ml Receiver Tubes (per 
sample: 1 Receiver Tube is needed). 

 
Preparation of Lysis Solution TR 

DTT (or optionally ß-Mercaptoethanol) needs to be added to Lysis Solution TR. Due to 

instability of dissolved DTT, always prepare Lysis Solution TR with DTT fresh and shortly 

before use. 

Before use always gently shake Lysis Solution TR to ensure even distribution of the DNA 

binding mineral carrier matrix in the solution. Wait briefly until the foam that has formed has 

disappeared.   
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Determine the number of required reactions including any controls you may want to add. It is 

recommended to prepare a volume that exceeds the total number of preparations by 5 %. The 

required volume of Lysis Solution TR can be found in the protocol for the respective starting 

sample material. 

Transfer the required amount of Lysis Solution TR into a separate vial suitable for the total 

volume required, e.g. a 15 ml tube.  

Add 1/100 volume of DTT to the required volume of Lysis Solution TR. Optionally, DTT can be 

replaced by 1/100 volume of ß-Mercaptoethanol.  

 

 
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. 

Repeated freeze-thaw cycles of samples should be avoided to prevent nucleic acid 

degradation. In general, best results are obtained using fresh samples. It is recommended to 

consider technical guidance such as e.g., CEN/TS and ISO standards on the pre-examination 

process for molecular diagnostics under IVDR as highlighted in G. Dagher, et al. 

(https://doi.org/10.1016/j.nbt.2019.05.002). 

Cell culture: To avoid RNA degradation samples should be used for nucleic acid extraction 

directly after harvesting. For later extraction, cells must be frozen in liquid nitrogen immediately 

after harvesting, after which storage at -80°C is possible for several months. The starting 

material can also be stored in DTT-containing Lysis Solution TR at – 80°C after cell lysis. 

 

Tissue samples: Samples must be immediately deep frozen after sampling and stored at 

–  80°C or RNA purification must occur promptly. RNA from deep frozen samples is stable for 

months. Frozen tissue should not thaw during handling. The starting material can also be 

stored in DTT-containing Lysis Solution TR at – 80°C after cell lysis. 

 

Paraffin embedded tissue treated with formalin: Formalin-fixation and paraffin-embedding 

procedures according to standard protocols always cause a degradation of nucleic acids. RNA 

can only be successfully isolated from sections if the formalin is pH-adjusted (pH 7-8), the 

sample is fresh and has been stored correctly. Sections must always be stored in a cool and 

dry place, high temperatures and humidity must be avoided. The sections should not be stored 

for longer than 8 weeks, as the RNA in the sections is very unstable. RNA is better preserved 

in uncut blocks. It is also important to ensure that the sample has been fixed correctly and 

does not contain any residual water, for example. 

 

Blood: Blood samples (stabilized with EDTA or citrate, but not heparinized) should be stored 

on ice immediately after collection to reduce RNA regulatory activities in the sample. Do not 

use frozen samples, only fresh samples for purification. Leukocytes should be isolated within 

4 hours after collection and can afterwards be stored at -80°C. Leukocytes may also be stored 

in DTT-containing Lysis Solution TR: on ice for up to 1 day or at -20°C for up to 5 days. 

 

 

 

https://doi.org/10.1016/j.nbt.2019.05.002
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3.3 Preparation of starting materials 

In the following the pre-treatment of sample materials is described.  

After the preparation of starting materials refer to the corresponding sample specific nucleic 

acid extraction protocol.  

 

3.3.1 Cell culture  

a) Cells grown in suspension  

Centrifuge up to 1 x 107 cells 5 min at 240 x g. Do not exceed a cell count of 1 x 107 cells, cell 

counting is recommended. Remove the supernatant completely and continue with the sample 

lysis as described in protocol 1. 

b) Cells grown in a monolayer 

In large culture vessels (dishes >  35 mm, flasks > 12.5 cm2) detach cells by trypsinization. 

Transfer the cells to a centrifuge tube and pelletize 5 min at 250 x g. Remove the supernatant 

completely. 

In small culture vessels (96-, 24-, 12-, 6-well plates,  35 mm dishes, 12.5 cm2 flasks) discard the 

culture medium completely and continue with lysis immediately as described in protocol 1.  

After lysis the starting material can be stored in DTT-containing Lysis Solution TR at -20°C for 

up to 5 days or for longer at - 80°C. To proceed with nucleic acid extraction, frozen lysates 

should be incubated in a water bath at 37°C until completely thawed, shortly before extraction. 

Prolonged incubation should be avoided as this may compromise the integrity of the RNA.  

 

3.3.2 Tissue samples 

For maximum yield of total RNA, complete disruption and homogenization of tissue samples is 

necessary. 

Incomplete disruption and homogenization will lead to a significantly reduced yield and can cause 

clogging of the RNA-RTA Spin Filter. Homogenization with a bead mill etc. generally results in 

higher RNA yields.  

a) Homogenization using Zirconia Beads and a bead mill or vortex mixer 

Transfer 1 - 20 mg fresh or frozen tissue sample into a suitable vial for the homogenizer and 

add Zirconia Beads. A mixture of Zirconia Beads, 6 x Zirconia Beads I and 3 x Zirconia Beads 

II, is recommended. Ratio and total number of Zirconia Beads I and II might need to be adjusted 

according to type and amount of the tissue.  

Shake DTT-containing Lysis Solution TR gently before use, avoid pipetting foam.  

Tissue with low to moderate nucleic acid content: Add 600 µl DTT-containing Lysis Solution 

TR and homogenize the sample.  

Tissue with high nucleic acid content like spleen, kidney, lung: Add 900 µl DTT-containing 

Lysis Solution TR and homogenize the sample.  

Transfer the sample into a 2.0 ml Receiver Tube and start RNA extraction, follow protocol 2. 

Optionally the sample can be stored at -20°C until extraction.  
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b) Homogenization using mortar and pestle  

Freeze 1-20 mg tissue sample in liquid nitrogen and grind to a fine powder. Transfer the 

powder into a 2.0 ml Receiver Tube. Allow the liquid nitrogen to evaporate, but do not allow 

the sample to thaw.  

Shake DTT-containing Lysis Solution TR gently before use, avoid pipetting foam.  

Tissue with low to moderate nucleic acid content: Add 600 µl DTT-containing Lysis Solution 

TR.  

Tissue with high nucleic acid content like spleen, kidney, lung: Add 900 µl DTT-containing 

Lysis Solution TR.  

Follow protocol 2. Optionally the sample can be stored at -20°C until extraction.  

 

3.3.3 Paraffin embedded tissue treated with formalin (paraffin slices) 

The use of freshly cut sections with a thickness of up to 10 µm is recommended. Do not apply 

more than 8 sections with a surface area of 250 mm2 in one purification run. For tissues with 

a high nucleic acid content (e.g. thymus) use fewer sections per preparation to avoid 

overloading the column. To establish the number of sections used in one preparation we 

recommend starting with one or 2 sections. Please note that the RNA content of paraffin slices 

is highly variable and the RNA is degraded by the formalin treatment. 

Transfer paraffin slices into a 1.5 ml reaction tube and add 0.5 ml octane or xylene. Vortex 

carefully to dissolve the paraffin. 

Centrifuge for 2 min at maximum speed to pellet the tissue. Discard the 
supernatant very carefully. This step should be repeated if any paraffin is still visible in the 
sample. Once the tissue sample looks transparent, do a final washing step with 96 –100% 
ethanol. 

To dry the sample centrifuge shortly and remove the ethanol. Incubate the open reaction tube 
at 52°C until the remaining ethanol is evaporated.  

Add 10 µl Proteinase K (40 mg/ml) and 90 µl of RNase free TE-Buffer (50 mM TrisCl pH 8 with 
10 mM EDTA) containing 10 mM DTT to the sample, mix completely by pipetting up and down 
and incubate for 10 min at 48°C. Mechanical grinding or cutting of the material is recommended 
before or during lysis. 

For Proteinase K also consider the manufacturers recommendations, this protocol is giving an 

example for a 40 mg/ml stock solution.  

Incubate for 10 min with constant shaking at 80 °C to partially reverse formalin cross-linking 
of released nucleic acids and to improve RNA yield and quality.  

Add 600 µl of DTT containing Lysis Solution TR and continue with step 2, protocol 2. 

 

3.3.4 Blood  

The pre-treatment of whole blood samples is described in protocol 3. A cell separation for 

nucleated cells must be done, therefore frozen samples cannot be used. 

If your sample is already separated leukocytes (Buffy coat, Ficoll® density-gradient, and 

related) please follow protocol 1, describing the processing of cell cultures.  Leukocytes must 

be used fresh or frozen at -80°C, thaw leukocyte pellets by adding DTT-containing Lysis 

Solution TR. 

 



 
InviTrap® Spin Universal RNA Mini Kit  12 EN-v1-2022 

3.4 Short Protocol InviTrap® Spin Universal RNA Mini Kit 

  Lyse samples 

Refer to chapter 3.3 in the instructions for use for sample specific pre-treatment 

Shake DTT-containing Lysis Solution TR gently before use, avoid pipetting foam 

 

C
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1a). Lysis of pelleted cells 
Loosen the cell pellet by flicking the tube 

• For < 5 x 106 cells: add 350 µl DTT-containing Lysis Solution TR 

• For 5 x 106 – 1 x 107 cells: add 700 µl DTT-containing Lysis Solution 
TR 

Mix thoroughly by pipetting up and down. 
1b). Lysis of monolayer cells 

• For 96-, 24-, 12-well plates: add 350 µl DTT-containing Lysis Solution 
TR. 

• For 6-well plates;  35 mm dishes; 12.5 cm2 flasks cells: add 700 µl 
DTT-containing Lysis Solution TR 

Collect the cell lysate with a rubber policeman. Mix thoroughly by pipetting 
up and down. 

T
is

s
u

e
 

1. Disrupt and homogenize the sample as described in chapter 3.3: 

• Samples with low/medium nucleic acid content: add 600 µl DTT-
containing Lysis Solution TR 

• Samples with high nucleic acid content: add 900 µl DTT-containing 
Lysis Solution TR 

Transfer the sample to a 2.0 ml Receiver Tube 

B
lo

o
d

 

1. Invert blood sample 15 times, do not vortex!  
Transfer 0.5-1,5 ml to a 15 ml tube and add 10 ml cold (2-8°C) Buffer EL. 
Mix by inverting.  

Incubate for 15 min on ice, invert 2 times during incubation. 
Centrifuge for 5 min, 4°C, at 960 x g. Remove supernatant and add 5 ml cold 
(2-8°C) Buffer EL, resuspend by snipping with the finger. 
Centrifuge for 5 min, 4°C at 960 x g. Remove the supernatant, leaving a 
white pellet. 
Add 900 µl DTT-containing Lysis Solution TR. Resuspend by pipetting. 

 Bind and remove DNA 

C
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2. Place a DNA-Binding Spin Filter on a 2.0 ml Receiver Tube, transfer the 
whole lysate including any precipitate. 
Incubate for 1 min. 
Centrifuge for 2 min at 11.000 x g. 
Discard the DNA-Binding Spin Filter. 

• For < 5 x 106 cells: add 250 µl 70 % ethanol 

• For 5 x 106 – 1 x 107 cells: add 500 µl 70% % ethanol 
Mix thoroughly by pipetting up and down 

T
is

s
u

e
 

2. Centrifuge for 2 min at maximum speed. 

• Samples with low/medium nucleic acid content: transfer 500 µl 
supernatant to a new 2.0 ml Receiver Tube, add 330 µl 96-100% 
ethanol  

• Samples with high nucleic acid content: transfer 800 µl supernatant 
to a new 2.0 ml Receiver Tube, add 500 µl 96-100% ethanol 

Mix thoroughly by pipetting up and down. 

B
lo

o
d

 

2. Transfer the sample mixture into a 2.0 ml Receiver Tube, vortex for 10 sec 
Incubate for 5 min, vortex 3-5 times during incubation. 
Centrifuge for 1 min at 11.000 x g. 
Transfer the supernatant to a new 2.0 ml Receiver Tube. 
Add 750 µl 96-100% ethanol, mix by pipetting. 
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  Bind RNA 

 

 3. Transfer the whole sample (up to 700 µl) to a RNA-RTA Spin Filter Set  

Incubate for 1 min. 
Centrifuge for 1 min at 11.000 x g. 
Discard the filtrate and place the RNA-RTA Spin Filter back to RTA Receiver 
Tube. 
Repeat if the sample vol. exceeds 700 µl. 

 Wash to remove residual contaminations 

 4. Add 600 µl Wash Buffer R1, centrifuge for 1 min at 11.000 x g 
Discard the RTA Receiver Tube with filtrate and place the RNA-RTA Spin 
Filter into a new RTA Receiver Tube. 

5. Add 700 µl Wash Buffer R2, centrifuge for 1 min at 11.000 x g  
Discard the filtrate and place the RNA-RTA Spin Filter back to the RTA 
Receiver Tube. 

6. Repeat this washing step (5.) once. 

7. Centrifuge for 4 min at max. speed to remove residual ethanol. 
Discard the RTA Receiver Tube with filtrate. 

 Elute RNA 
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8. Place the RNA-RTA Spin Filter into a 1.5 ml Receiver Tube. 
Add 30-100 µl Elution Buffer R directly onto the RNA-RTA Spin Filter. 
Incubate for 2 min and centrifuge 1 min at 11.000 x g. 

Discard the RTA Spin Filter and store eluted RNA on ice 
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 8. Place the RNA-RTA Spin Filter into a 1.5 ml Receiver Tube. 

Add 30-60 µl Elution Buffer R directly onto the RNA-RTA Spin Filter. 
Incubate for 2 min and centrifuge 1 min at 11.000 x g. 

Discard the RTA Spin Filter and store eluted RNA on ice 
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8. Place the RNA-RTA Spin Filter into a 1.5 ml Receiver Tube. 
Add 30-60 µl Elution Buffer R directly onto the RNA-RTA Spin Filter. 
Incubate for 2 min and centrifuge 1 min at 11.000 x g. 

Discard the RTA Spin Filter and store eluted RNA on ice  
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3.5 Protocol 1: Extraction of total RNA from cell culture 

Please refer to chapter 3.3 “Preparation of starting material” for sample specific pre-

treatment.  

 

Shake DTT-containing Lysis Solution TR gently before use, avoid pipetting foam. 

 

1.a) Sample lysis of pelleted cells 

Loosen the cell pellet by flicking the tube. 

• For < 5 x 106 cells: add 350 µl DTT-containing Lysis Solution TR. 

• For 5 x 106 – 1 x 107 cells: add 700 µl DTT-containing Lysis Solution TR. 

Mix thoroughly by pipetting up and down. No cell clumps should be visible before proceeding 
with the next step. 

 
 

1.b) Sample lysis of monolayer cells 

• For 96-, 24-, 12-well plates: add 350 µl DTT-containing Lysis Solution TR. 

• For 6-well plates;  35 mm dishes; 12.5 cm2 flasks cells: add 700 µl DTT-containing 
Lysis Solution TR. 

Collect the cell lysate with a rubber policeman. Mix thoroughly by pipetting up and down. No 
cell clumps should be visible before proceeding with the next step. 

 

 

2. Place a DNA-Binding Spin Filter on a 2.0 ml Receiver Tube (with lid). Transfer the whole 
lysate, including any precipitate that may have formed to the DNA-Binding Spin Filter  
Incubate for 1 min. 
Centrifuge for 2 min at 11.000 x g.  
Discard the DNA-Binding Spin Filter.  

• For < 5 x 106 cells: add 250 µl 70% ethanol to the lysate. 

• For 5 x 106 – 1 x 107 cells: add 500 µl 70% ethanol to the lysate. 

Mix thoroughly by pipetting up and down.  

3. Transfer the whole sample (up to 700 µl) to an RNA-RTA Spin Filter Set. 
Incubate for 1 min.  
Centrifuge for 1 min at 11.000 x g.  
Discard the filtrate and place the RNA-RTA Spin Filter back into the RTA Receiver Tube. 
If the sample volume exceeds 700 µl separate RNA-RTA Spin Filter loading in two steps 
and repeat the steps. 

4. Add 600 µl Wash Buffer R1 to the RNA-RTA Spin Filter and centrifuge for 1 min at 
11.000 x g. 
Discard the RTA Receiver Tube with filtrate and place the RNA-RTA Spin Filter in a new 
RTA Receiver Tube. 

5. Add 700 µl Wash Buffer R2 to the RNA-RTA Spin Filter and centrifuge for 1 min at 
11.000 x g. 
Discard the filtrate and place the RNA-RTA Spin Filter back to the RTA Receiver Tube.  

6. Add 700 µl Wash Buffer R2 to the RNA-RTA Spin Filter and centrifuge for 1 min at 
11.000 x g. 
Discard the filtrate and place the RNA-RTA Spin Filter back to the RTA Receiver Tube.  
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7. Centrifuge for 4 min at maximum speed to eliminate the ethanol completely. 
Discard the RTA Receiver Tube with filtrate. 

8. Place the RNA-RTA Spin Filter in a RNase free 1.5 ml Receiver Tube.  
Add 30 - 100 µl Elution Buffer R directly on the RNA-RTA Spin Filter surface.  
Incubate for 2 min and centrifuge for 1 min at 11.000 x g.  
Discard the RTA Spin Filter.  
Close the 1.5 ml Receiver Tube and immediately store the eluted RNA on ice. Use for 
analysis directly or freeze at -80°C. 
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3.6 Protocol 2: Extraction of total RNA from tissue  

Please refer to chapter 3.3 “Preparation of starting material” for sample specific pre-

treatment.  

 

Please work quickly and perform all steps at room temperature.  

Shake DTT-containing Lysis Solution TR gently before use, avoid pipetting foam 

 

1. Disrupt and homogenize the sample as described in chapter 3.3:  

• Samples with low/moderate nucleic acid content: add 600 µl DTT-containing Lysis 

Solution TR  

• Samples with high nucleic acid content: add 900 µl DTT-containing Lysis Solution 

TR 

Transfer the whole sample mixture to a 2.0 ml Receiver Tube.  

 

2. Centrifuge the 2.0 Receiver Tube with the lysate for 2 min at maximum speed. 

• Samples with low/moderate nucleic acid content: Transfer 500 µl of the supernatant 

(without zirconia beads) into a new 2.0 ml Receiver Tube, add 330 µl 96-100% 

ethanol and mix thoroughly by pipetting up and down.  

• Samples with high nucleic acid content: Transfer 800 µl of the supernatant (without 

zirconia beads) into a new 2.0 ml Receiver Tube, add 500 µl 96-100% ethanol and 

mix thoroughly by pipetting up and down. 

3.  Transfer 700 µl to an RNA-RTA Spin Filter Set.  

Incubate for 1 min. 

Centrifuge for 2 min at 11.000 x g. 

Discard the filtrate and place the RNA-RTA Spin Filter in back to the RTA Receiver Tube. 
If the sample volume exceeds 700 µl separate RNA-RTA Spin Filter loading in two steps 

and repeat the steps.  

4. Add 600 µl Wash Buffer R1 to the RNA-RTA Spin Filter and centrifuge for 1 min at 
11.000 x g. 
Discard the RTA Receiver Tube with filtrate and place the RNA-RTA Spin Filter to a new 

RTA Receiver Tube.  

5. Add 700 µl Wash Buffer R2 to the RNA-RTA Spin Filter and centrifuge for 1 min at 
11.000 x g. 
Discard the filtrate and place the RNA-RTA Spin Filter back to the RTA Receiver Tube.  

6. Add 700 µl Wash Buffer R2 to the RNA-RTA Spin Filter and centrifuge for 1 min at 
11.000 x g. 
Discard the filtrate and place the RNA-RTA Spin Filter back to the RTA Receiver Tube.  

7. Centrifuge for 4 min at maximum speed to eliminate the ethanol completely. 
Discard the RTA Receiver Tube with filtrate. 

8. Place the RNA-RTA Spin Filter in a RNase free 1.5 ml Receiver Tube  
Add 30 - 60 µl Elution Buffer R directly on the RNA-RTA Spin Filter surface.  
Incubate at room temperature for 2 min and centrifuge for 1 min at 11.000 x g.  
Discard the RTA Spin Filter.  
Close the 1.5 ml Receiver Tube and immediately store the eluted RNA on ice. Use for 
analysis directly or freeze at -80°C. 
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3.7 Protocol 3: Extraction of total RNA from whole blood 

Please refer to chapter 3.3 “Preparation of starting material” for sample specific pre-

treatment.  

 

1. Invert fresh blood samples carefully 15 times to homogenize the sample, do not vortex!  

Transfer 0.5 – 1.5 ml (max. 1 x 107 leukocytes) to a 15 ml tube.  

Add 10 ml cold (2-8°C) Buffer EL. Mix by carefully inverting. 

Incubate for 15 min on ice. Mix by inverting two times during incubation.  

Note: The cloudy suspension becomes translucent during incubation, indicating lysis of 
erythrocytes. If necessary, incubation time can be extended to 20 min. 

Centrifuge for 5 min and 4°C at 960 x g.  

Remove the supernatant completely and very carefully (leukocytes form a visible pellet). 

Add 5 ml cold (2-8°C) Buffer EL, resuspend the pellet by snipping with the finger.  

Centrifuge for 5 min and 4°C at 960 x g.  

Remove supernatant as completely as possible including remaining red cells.  

Note: Incomplete removal of the supernatant will interfere with lysis and subsequent binding of 
RNA to the RNA-RTA Spin Filter, resulting in lower yield and purity. 

Add 900 µl DTT-containing Lysis Solution TR. Shake DTT-containing Lysis Solution TR 

gently before use, avoid pipetting foam.  

Pipette several times up and down to completely resuspend the pellet.  

2. Transfer the sample mixture into a 2.0 ml Receiver Tube, vortex for 10 sec. 

Incubate for 5 min, vortex 3 - 5 times during incubation.  

Centrifuge for 1 min at 11.000 x g (a jelly pellet will be visible).  

Transfer the supernatant into a new 2.0 ml Receiver Tube, avoid carry over of the pellet. 

Add 750 µl 96-100% ethanol and mix thoroughly by pipetting up and down 

 (a precipitate may appear which will not affect the procedure). 

3. Transfer 700 µl of the mix to an RNA-RTA Spin Filter Set. 

Incubate for 1 min. 

Centrifuge for 1 min at 11.000 x g. 

Discard the filtrate and place the RNA-RTA Spin Filter in back to the RTA Receiver Tube. 

Repeat the steps for the remaining sample volume. 

4. Add 600 µl Wash Buffer R1 to the RNA-RTA Spin Filter and centrifuge for 1 min at 

11.000 x g. 

Discard the filtrate and place the RNA-RTA Spin Filter to a new RTA Receiver Tube.  

5. Add 700 µl Wash Buffer R2 to the RNA-RTA Spin Filter and centrifuge for 1 min at 
11.000 x g. 
Discard the filtrate and place the RNA-RTA Spin Filter back to the RTA Receiver Tube.  

6. Add 700 µl Wash Buffer R2 to the RNA-RTA Spin Filter and centrifuge for 1 min at 
11.000 x g. 
Discard the filtrate and place the RNA-RTA Spin Filter back to the RTA Receiver Tube.  

7. Centrifuge for 4 min at maximum speed to eliminate the ethanol completely. 
Discard the RTA Receiver Tube with filtrate. 

8. Place the RNA-RTA Spin Filter in a RNase free 1.5 ml Receiver Tube  

Add 30 - 60 µl Elution Buffer R directly on the RNA-RTA Spin Filter surface.  
Incubate at room temperature for 2 min and centrifuge for 1 min at 11.000 x g.  
Discard the RTA Spin Filter. Close the 1.5 ml Receiver Tube and immediately store the 
eluted RNA on ice. Use for analysis directly or freeze at -80°C. 
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3.8 Supplemental protocol (RUO): Simultaneous isolation of DNA 
and RNA 

Note: Wash Buffer R1 and R 2 as well 2.0 ml Receiver Tubes and 1.5 ml Receiver Tubes for 

RNA purification provided with the kit are calculated for RNA isolation. The provided 

amount does not include the needed buffers and plastic for simultaneous isolation of 

DNA and RNA.  

Modification of Protocol 1: DNA isolation from cell culture 

1. Perform sample lysis as described in Protocol 1, step 1. 

2. Place a DNA-Binding Spin Filter on a 2.0 ml Receiver Tube (with lid).. Transfer the 
whole lysate, including any precipitate that may have formed to the DNA-Binding Spin 
Filter.  

 Incubate 1 min. 
 Centrifuge 2 min at 11.000 x g.  

RNA isolation: proceed as described in Protocol 1, step 3. 

DNA isolation: Transfer the DNA-Binding Spin Filter into a new 2.0 ml Receiver Tube 

3. Add 600 µl Wash Buffer R1 to the DNA-Binding Spin Filter and centrifuge for 1 min at 
11.000 x g. 
Discard the Receiver Tube with filtrate and place the DNA-Binding Spin Filter to a new 2.0 
ml Receiver Tube. 

4. Add 700 µl Wash Buffer R2 to the DNA-Binding Spin Filter and centrifuge for 1 min at 
11.000 x g. Discard the filtrate and put the DNA-Binding Spin Filter back to the 2.0 ml 
Receiver Tube. 

5. Repeat washing step with Wash Buffer R2 once. 

6. Discard the filtrate and place the DNA-Binding Spin Filter back to the used 2.0 ml Receiver 
Tube. Centrifuge for 4 min at maximum speed to eliminate the ethanol completely. 
Discard the 2.0 ml Receiver Tube with filtrate. 

7. Place the DNA-Binding Spin Filter in a 1.5 ml Receiver Tube. 

 Add 50 - 100 µl Elution Buffer R or DNase/RNase free water directly on the DNA-
Binding Spin Filter surface.  

 Incubate for 2 min and centrifuge for 1 min at 11.000 x g.  
 Discard the DNA-Binding Spin Filter.  

 Close the 1.5 ml Receiver Tube, use the DNA for analysis directly or store 
appropriately.  
 
 

Modification of Protocol 2: DNA isolation from tissue samples 

1. Prepare sample as described in chapter 3.3 “Preparation of starting material” using a 

bead mill or mortar and pistil for sample homogenization. According to the type of tissue 

add 600 µl or 900 µl DTT-containing Lysis Solution TR, as described.  

2. Centrifuge the 2.0 ml Receiver Tube containing the tissue lysate for 2 min at maximum 

speed. 

RNA isolation: According to the type of tissue transfer 500 µl of the supernatant into a 

new 2.0 ml Receiver Tube and add 330 µl 96-100% ethanol OR transfer 800 µl of the 

supernatant into a new 2.0 ml Receiver Tube and add 500 µl 96-100% ethanol. Mix 

thoroughly by pipetting up and down. Proceed as described in Protocol 2, step 3. 

 DNA isolation: make sure to remove residual supernatant completely and add 600 µl 

Wash Buffer R1 to the pellet, resuspend by pipetting up and down. 
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3. Place a DNA-Binding Spin Filter on a new 2.0 ml Receiver Tube (with lid). Transfer the 
sample without the zirconia beads to the DNA-Binding Spin Filter. 
Centrifuge 1 min at 11.000 x g. Discard the filtrate and put the DNA-Binding Spin Filter 
back to the 2.0 ml Receiver Tube.  

4. Add 700 µl Wash Buffer R2 to the DNA-Binding Spin Filter and centrifuge for 1 min at 
11.000 x g. Discard the filtrate and put the DNA-Binding Spin Filter back to the 2.0 ml 
Receiver Tube. 

5. Repeat washing step with Wash Buffer R2 once. 

6. Discard the filtrate and place the DNA-Binding Spin Filter back to the 2.0 ml Receiver 
Tube. Centrifuge for 4 min at maximum speed to eliminate the ethanol completely. 
Discard the 2.0 ml Receiver Tube with filtrate. 

7. Place the DNA-Binding Spin Filter in a 1.5 ml Receiver Tube. 

 Add 50 - 100 µl Elution Buffer R or DNase/RNase free water directly on the DNA-
Binding Spin Filter surface.  

 Incubate for 2 min and centrifuge for 1 min at 11.000 x g.  
 Discard the DNA-Binding Spin Filter.  

Close the 1.5 ml Receiver Tube, use the DNA for analysis directly or store 

appropriately.  

Modification of Protocol 3: DNA isolation from blood samples 

1. Perform step 1 as described in Protocol 3. 

2. Transfer the sample mixture into a 2.0 ml Receiver Tube, vortex for 10 sec.  

 Incubate for 5 min at RT, vortex 3 - 5 times during incubation.  

Transfer the sample into a DNA-Binding Spin Filter placed in a 2.0 ml Receiver Tube (with 
lid), incubate for 1 min. 

 Centrifuge for 2 min at 11.000 x g, the eluate contains the total RNA. 

 DNA isolation: Transfer the DNA-Binding Spin Filter into a new 2 ml Receiver Tube. 

3. Add 600 µl Wash Buffer R1 to the DNA-Binding Spin Filter and centrifuge for 1 min at 
11.000 x g. 

4. Discard the Receiver Tube with filtrate and place the DNA-Binding Spin Filter to a new 2.0 
ml Receiver Tube Add 700 µl Wash Buffer R2 to the DNA-Binding Spin Filter and 
centrifuge for 1 min at 11.000 x g. Discard the filtrate and put the DNA-Binding Spin Filter 
back to the 2.0 ml Receiver Tube. 

5. Repeat washing step with Wash Buffer R2 once. 

6. Discard the filtrate and place the DNA-Binding Spin Filter back to the 2.0 ml Receiver 
Tube. Centrifuge for 4 min at maximum speed to eliminate the ethanol completely. 
Discard the 2.0 ml Receiver Tube. 

7. Place the DNA-Binding Spin Filter in a 1.5 ml Receiver Tube. 

 Add 50 - 100 µl Elution Buffer R or DNase/RNase free water directly on the DNA-
Binding Spin Filter surface. 

 Incubate for 2 min and centrifuge for 1 min at 11.000 x g.  
 Discard the DNA-Binding Spin Filter.   

Close the 1.5 ml Receiver Tube, use the DNA for analysis directly or store 
appropriately.   
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3.9 Supplemental protocol (RUO): DNA digestion on the RNA-RTA 
Spin Filter 

 
Additional DNase digestion is recommended if necessary for downstream applications, such 

as RT-qPCR, where small amounts of DNA may interfere. DNase digestion can be performed 

directly on the spin filter and can be integrated into the second wash step. 

For modification of the protocol of the respective sample type please refer to the step 

where Wash Buffer R2 is used (step 5) and proceed as follows:  

1. Add 600 µl Wash Buffer R2 onto the RNA-RTA Spin Filter and centrifuge 30 sec at 
10.000 x g. 

2. Discard the filtrate and put the RNA-RTA Spin Filter back into the used RTA Receiver 
Tube.  

3. Add 10 µl of a DNase Reaction Mixture directly on the RNA-RTA Spin Filter surface. 
A typical reaction mix is for example 1 µl of DNase I (50 U) Enzyme in 9 µl 1 x DNase 
reaction buffer (follow the advice of the respective manufacturer for correct application of 
DNase!). Do not exceed the reaction mix volume to more than 10 µl! 

4. Incubate the RNA-RTA Spin Filter at room temperature for 10 min. 

5. Add 600 µl Wash Buffer R2 onto the RNA-RTA Spin Filter, incubate for 1 minute and 
centrifuge for 1 min at 11.000 x g. Discard the filtrate and put the RNA-RTA Spin Filter 
back into the RTA Receiver Tube. 

6. Repeat the second washing step once again. 

7. Proceed the protocol with ethanol removal and nucleic acid elution. 
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3.10 Supplemental Protocol (RUO): RNA extraction from Trizol 
aqueous phase 

 
1. Add an equal volume of DTT-containing Lysis Solution TR to up to 350 µl of the 

Trizol aqueous phase in a 2.0 ml Receiver Tube. Mix thoroughly by pipetting up and 

down.  

Incubate for 1 min.  

Centrifuge 2 min at 11.000 x g 

2. Transfer the supernatant to a new 2.0 ml Receiver Tube, discard the pellet.  

3.  Add 1 volume of 96-100% ethanol and mix thoroughly by pipetting up and down. 

4. Transfer the whole mix to an RNA-RTA Spin Filter Set. 

Incubate 1 min. 

      Centrifuge 1 min at 11.000 x g. 
  
Discard the filtrate and place the RNA-RTA Spin Filter back to the RTA Receiver Tube. 

If the sample volume exceeds 700 µl separate RNA-RTA Spin Filter loading in two 
steps and repeat the steps. 

5. Add 600 µl Wash Buffer R1 to the RNA-RTA Spin Filter and centrifuge for 1 min at 
11.000 x g. 
Discard the RTA Receiver Tube with filtrate and place the RNA-RTA Spin Filter to a 

new RTA Receiver Tube. 

6. Add 700 µl Wash Buffer R2 to the RNA-RTA Spin Filter and centrifuge for 1 min at 
11.000 x g. 
Discard the filtrate and place the RNA-RTA Spin Filter back to the RTA Receiver 

Tube.  

7. Add 700 µl Wash Buffer R2 to the RNA-RTA Spin Filter and centrifuge for 1 min at 
11.000 x g. 
Discard the filtrate and place the RNA-RTA Spin Filter back to the RTA Receiver 

Tube.  

8. Centrifuge for 4 min at maximum speed to eliminate the ethanol completely. 
Discard the RTA Receiver Tube with filtrate. 

9. Place the RNA-RTA Spin Filter in a RNase free 1.5 ml Receiver Tube.  
 Add 30 - 100 µl Elution Buffer R directly on the RNA-RTA Spin Filter surface.  
 Incubate at room temperature for 2 min and centrifuge for 1 min at 11.000 x g.  
 Discard the RTA Spin Filter.  

 Close the 1.5 ml Receiver Tube and immediately store the eluted RNA on ice. Use for 
analysis directly or freeze at -80°C. 
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3.11 Supplemental Protocol (RUO): RNA extraction from liquid 
samples like reaction mixtures or body fluids 

 

1.a) Clean-up of samples containing no DNA 

Purification of RNA from 100 µl liquid sample 

Pipet 350 µl of DTT-containing Lysis Solution TR directly on the DNA-Binding Spin Filter placed 
in a 2.0 ml Receiver Tube. To remove DNA binding mineral carrier particles, centrifuge for 2 min 
at 13.400 x g. Discard the DNA-Binding Spin Filter. Take the filtrate for the following clean up 
procedure: add 100 µl of the sample to the filtrate. Then continue with step 4 of this protocol.  

Purification of RNA from 200 µl liquid sample  

Pipet 700 µl of DTT-containing Lysis Solution TR directly on the DNA-Binding Spin Filter placed 
in a 2.0 ml Receiver Tube. To remove DNA binding mineral carrier particles, centrifuge for 2 min 
at 13.400 x g. Discard the DNA-Binding Spin Filter. Take the filtrate for the following clean up 
procedure: add 200 µl of the sample to the filtrate. Then continue with step 4 of this protocol. 

 

1.b) Clean-up of samples containing DNA 

Purification of RNA from 100 µl liquid sample 

Add 350 µl of DTT-containing Lysis Solution TR to 100 µl sample. Mix thoroughly by pipetting 
up and down.  

Purification of RNA from 200 µl liquid sample 

Add 700 µl of DTT-containing Lysis Solution TR to 200 µl sample. Mix thoroughly by pipetting 
up and down. 

 

 

2. Put a DNA-Binding Spin Filter on a 2.0 ml Receiver Tube. Transfer the whole lysate 
including any precipitate that may have formed to the DNA-Binding Spin Filter. 

 Incubate 1 min. 
 Centrifuge 2 min at 11.000 x g.  

Discard the DNA-Binding Spin Filter. 

3. Add 250 µl (initial sample vol. 100 µl) or 500 µl (initial sample vol. 200 µl) 96-100% 
ethanol to the lysate. 

 Mix thoroughly by pipetting up and down.  

4. Transfer the whole reaction mixture to the RNA-RTA Spin Filter. 
 Incubate for 1 min  
 Centrifuge 2 min at 11.000 x g.  
 If the sample volume exceeds 700 µl separate RNA-RTA Spin Filter loading in two 

steps. 
Discard the filtrate and place the RNA-RTA Spin Filter back to the RTA Receiver 
Tube. 

If the sample volume exceeds 700 µl separate RNA-RTA Spin Filter loading in two 
steps and repeat the steps. 

5. Add 600 µl Wash Buffer R1 to the RNA-RTA Spin Filter and centrifuge for 1 min. at 
11.000 x g. 
Discard the filtrate and place the RNA-RTA Spin Filter to a new RTA Receiver Tube.  
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6. Add 700 µl Wash Buffer R2 to the RNA-RTA Spin Filter and centrifuge for 1 min at 
11.000 x g. 
Discard the filtrate and place the RNA-RTA Spin Filter back to the RTA Receiver 

Tube.  

7. Add 700 µl Wash Buffer R2 to the RNA-RTA Spin Filter and centrifuge for 1 min at 
11.000 x g. 
Discard the filtrate and place the RNA-RTA Spin Filter back to the RTA Receiver 

Tube.  

8. Centrifuge for 4 min at maximum speed to eliminate the ethanol completely. 
Discard the RTA Receiver Tube with filtrate. 

9. Place the RNA-RTA Spin Filter in a RNase free 1.5 ml Receiver Tube.   
 Add 30 - 100 µl Elution Buffer R directly on the RNA-RTA Spin Filter surface.  
 Incubate at for 2 min and centrifuge for 1 min at 11.000 x g.  
 Discard the RTA Spin Filter.  

 Close the 1.5 ml Receiver Tube and immediately store the eluted RNA on ice. Use for 
analysis directly or freeze at -80°C. 
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4. Appendix 

4.1 Troubleshooting 

 

 
 
 

Problem Possible cause Recommendation  

Low amount  
of RNA 

Incomplete elution Increase incubation time with Elution Buffer R to  
5-10 min.  
Elute twice with the same 100 µl Elution Buffer R. 

Insufficient disruption or 
homogenization 

Reduce the amount of starting material, do not overload 
the kit. 

Incomplete removal of cell 
culture medium. 

Make sure that the cell culture medium is completely 
removed after harvesting cells.  

Degraded 
RNA 

Incorrect storage of 
starting material, old 
material 

Ensure the sample is taken and stored correctly. 
Use fresh sample material.  

Inappropriate handling of 
starting material 

The purification protocol should be carried out without 
breaks. 
Refer to FAQ section the Invitek webpage for general 

notes on handling RNA. 

Lysis Solution TR does not 
contain DTT 

Ensure that DTT is added to Lysis Solution TR. 

Impure RNA 

Carryover of erythrocytes 
in blood protocol 

Extend incubation on ice to 20 min. 
The leukocyte pellet should be white and may contain 
residual traces of erythrocytes. If erythrocyte lysis is 
incomplete, the white pellet may not be visible, and 
erythrocytes will form a red pellet. If this happens, 
incubate for an additional 5–10 min on ice after addition 
of Buffer EL. 

DNA-
contamina-
tion  

Too much starting material 
Reduce amount of starting material. 
Perform a DNase digestion of the eluate. 

Not enough DNA binding 
carrier matrix 

Shake Lysis Solution TR carefully before use to ensure 
proper distribution of DNA binding carrier matrix 

Nucleic acids 
do not 
perform well 
in 
downstream 
applications  

Ethanol carryover during 
elution 

Increase time of drying step for removal of ethanol. 

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. 

Low A260/A280 
ratio RNA was diluted with water 

Do not use RNase free water to dilute the sample for 
measuring the RNA purity. The use of a neutral buffer (10 
mM Tris/ HCl pH 7.0) is recommended. 
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4.2 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@invitek-
molecular.com. 
 

 

4.3 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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4.4 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. 

 
 

 
4.5 Ordering information  

 

Product Package Size Catalogue No. 

InviTrap® Spin Universal RNA Mini Kit    50 preparations 1060100200 

InviTrap® Spin Universal RNA Mini Kit 250 preparations 1060100300 
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