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The ender EASY is an in-vitro diagnostic test kit based on a rapid molecular isothermal nucleic acid 

amplification technology [1]. It is intended for the qualitative detection of nucleic acid ORF-1a gene 

sequence from the SARS-CoV-2 viral RNA [2] in saliva collected in the OMNIgene® ORAL saliva collection 

device (OMNIgene® OME-505 (CE IVD), DNA Genotek) from individuals who are suspected of COVID-19 by 

their healthcare provider. The test is performed on standard Real-Time Polymerase Chain Reaction (RT-

PCR) cyclers (further specification details see below). 

The ender EASY test kit identifies SARS-CoV-2 RNA in clinical samples. The SARS-CoV-2 RNA is generally 

detectable in saliva samples during the acute phase of the infection [3]. Positive results are indicative of the 

presence of SARS-CoV-2 RNA; clinical correlation with patient history and other diagnostic information is 

necessary to determine patient infection status. Positive results do not rule out bacterial infection or co-

infection with other viruses.  

Negative results do not preclude SARS-CoV-2 infection and should not be used as the sole basis for patient 

management decisions. Negative results should be considered in the context of a patient’s recent 

exposures, history and the presence of clinical signs and symptoms consistent with COVID-19.  

The ender EASY test kit is intended for use by medical professionals or trained operators, who are proficient 

in using RT-PCR cyclers and standard molecular biological laboratory procedures. 
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 Test procedure principles: 

ender EASY is based on an isothermal amplification [1] and real-time detection technology of the SARS-

CoV-2 ORF-1a gene sequence [2]. The amplification reaction takes place at a constant temperature of  

65 °C. No thermal cycling is required since the polymerase harbors a helicase activity. Thus, primer binding 

and amplification happen instantaneously and continuously. A separate reverse transcription step is not 

required due to reverse transcription activity of the enzyme used. Reverse transcribed and amplified DNA is 

detected by a fluorescent DNA-intercalating dye. After isothermal amplification, a melting curve analysis is 

performed to distinguish the SARS-CoV-2 amplicon from the included internal amplification control (IC). 

The two targets are identified based on their melting temperatures. The required total amplification time is 

30 minutes. 

Sample preparation does not require a time-consuming RNA extraction. Instead, a simple thermolysis step 

with the included lysis-buffer is performed to prepare the sample. 

 

Reagents and materials: 

 

 

 

 

 

 

 

 

 

Tube “1” (blue lid): Primer mix including primers for SARS-CoV-2, the internal control (IC) and the target 

sequence of the IC 

Tube “2” (green lid): Amplification enzyme in reaction buffer  

Tube “3” (clear lid): Component of the reaction buffer (non-hazardous) 

Tube “lys” (yellow lid): Lysis buffer (non-hazardous) 

Tube “pos” (red lid): positive control (non-infectious, non-hazardous plasmid)  

(Note) Negative control: use H2O of molecular grade (not provided with the test kit) 

 

 

 

Color of cap / Symbol ender EASY-160 
(Cat No: EE17M) 

ender EASY-400 
(Cat No: EE17L) 

total number of reactions 160 400 

Blue / 4x 160 µl 10x 160 µl 

Green / 4x 1200 µl 10x 1200 µl 

Clear / 4x 320 µl 10x 320 µl 

Yellow/ 4x 1600 µl 10x 1600 µl 

Red / 2x 40 µl for 10 runs 2x 40 µl for 10 runs 

1 

pos 

lys 

2 

3 
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 Specimen collection: 

Use the OMNIgene® ORAL saliva collection device (OME-505) from DNA Genotek Inc. (Ottawa, CN). Follow 

the instructions for use provided by the manufacturer of the saliva collection kit. Individuals were 

recommended to avoid food, drinks and brushing teeth 30 minutes before samples were collected. 

The saliva samples collected with the OMNIgene® ORAL OME-505 saliva collection kit for nucleic acids 

should be stored at room temperature (RT) and processed with ender EASY within 72 hours. Exceeding 72 

hours can lead to a loss of sensitivity and false negative results. Do not freeze the saliva samples collected 

with the OMNIgene® ORAL OME-505 saliva collection kit for transport or storage. 

 

ender EASY manual workflow: 

 

 Manual sample preparation procedure: 

Use reaction disposables as recommended by the RT-PCR machine manufacturer. It is recommended to use 

RNase and DNase-free plasticware. 

1. Let the OMNIgene® sample collection tube sit undisturbed for at least 5 minutes. 

2. Preheat the heating block to 95°C. 

3. Vortex the lysis buffer (tube «lys» with yellow lid) to keep the particles in suspension. 

4. For each sample to be analyzed, pipet 40 µl of the lysis buffer into each well of a 96 well plate (at 

least 200 µl volume). Use a pipet tip with a big opening (e.g. 1000 µl pipet tip). To keep all 

components of the lysis buffer in solution, vortex the «lys» tube after every 5 samples. 

5. Take 40 µl just below the surface of the OMNIgene® sample collection tube and transfer it to the 

well containing the lysis buffer. DO NOT VORTEX OR MIX and avoid any precipitate. 

6. Seal the PCR plate with a plastic foil. 

7. Heat for 3 min at 95°C in a heating block or PCR cycler. 
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8. Mix each well by pipetting up and down 5 times. 

9. Immediately place the PCR plate on ice or a cooling block and wait 30 seconds for the particles to 

settle. 

10. Immediately transfer 8 µl of the thermolyzed sample supernatant to the prepared master mix (see 

below), avoid transferring the settled particles. 

For efficiency it is possible to aliquot the lysis buffer into 40 µl aliquots (steps 1. and 2.) ahead of the run. It 

can be stored in closed reaction tubes or sealed with an adhesive plastic foil film (to avoid contamination 

and evaporation) for days at room temperature. 

 Automated sample preparation procedure: 

Use plastic disposables as recommended by the RT-PCR or liquid handling machine manufacturer. It is 

recommended to use RNase and DNase-free plasticware. 

1. Let the OMNIgene® sample collection tube sit undisturbed for at least 5 minutes, DO NOT VORTEX 

OR MIX. 

2. Preheat the heating block to 95°C. 

3. Vortex the lysis buffer (tube «lys» with yellow lid) to keep the particles in suspension. 

4. For each sample to be analyzed, pipet 40 µl of the lysis buffer into each well of a deep-well plate (at 

least 2 ml volume). Use a pipet tip with a big opening (e.g. wide bore or 1000 µl pipet tip) for the 

distribution. Make sure all components of the lysis buffer are kept in solution and distributed evenly 

over the plate or adjust the distribution program accordingly (i.e. reduce the amount of dispenses 

before mixing the «lys» components again. 

5. Take 40 µl just below the surface of the OMNIgene® sample collection tube and transfer it to the 

well containing the lysis buffer. 

6. Transfer the deep-well plate to the heating block preheated to 95°C 

a. Shake for 30 sec 

b. Heat for 2 min without shaking 

c. Shake for 30 sec 

7. Immediately transfer the PCR plate back to room temperature or cooled to 4°C if possible. 

8. Transfer 8 µl of the thermolyzed sample supernatant to the prepared master mix (see below), avoid 

transferring the settled particles. 

For efficiency it is possible to aliquot the lysis buffer into 40 µl aliquots (steps 1. and 2.) before the test 

run. It can be stored in closed reaction tubes or sealed with an adhesive plastic foil film (to avoid 

contamination and evaporation) for days at room temperature. 

 

 Use of ender EASY test kit: 

Use reaction disposables as recommended by the RT-PCR machine manufacturer. 

It is recommended to use RNase and DNase-free plasticware and work on ice for the reaction set-up. 

Prepare the reaction master mix, procedure per one specimen and reaction:  

 a. Add 30 µl of enzyme (tube 2 with green lid)  

       b. Add 8 µl of the buffer component (tube 3 with clear lid) 
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       c. Add 4 µl of the primer mix (tube 1 with blue lid) 

     Mix a) +b) +c) well by vortexing carefully or pipetting up and down. 

Add 8 µl of the prepared sample of a specific specimen from step 8 into the reaction mix. 

Treat each specimen in a separate reaction. 

Note: Assemble a primer, enzyme and buffer master mix of tubes a), b) and c). Mix well by vortexing 

carefully and briefly spin down. Aliquot 42 µl of the master mix into each reaction vessel and add 8 µl of the 

prepared sample or controls, each with a fresh pipette tip. 

Determine the number of reactions (N) to set up per run. It is necessary to make excess reaction mix of 

Primer and Enzyme master mix. 

Use the following guide to determine N: 

o If number of samples (n) including positive and negative controls equals 1 through 14, then N = n + 1 

o If number of samples (n) including positive and negative controls is 15 or greater, then N = n + 2 

Measure a positive and negative control in each collective run on the RT-PCR cycler by using 8 µl of the 

positive control solution and H2O of molecular grade (RNAse/DNAse-free) instead of the prepared sample 

solution, but including all other reagents as outlined in step a), b) and c) above. 

Following the preparation of all reactions, place the reactions in the RT-PCR machine. Use a standard RT-

PCR cycler instrument, which allows to be programmed according to the amplification and detection 

protocol shown below. The fluorescence signal of SYBR Green / FAM or an equivalent channel (excitation at 

around 470 nm, detection at around 514 nm) is recorded for each reaction during the amplification and the 

melting curve step. 

 

Amplification and identification of SARS-CoV-2 RNA ORF-1a 

gene sequence in saliva samples: 

Use a standard RT-PCR machine, which allows to be programmed according to the amplification and 

detection protocol shown below. 

 

Thermal profile:  

Isothermal amplification and melting curve analysis are programmed on the instrument according to the 

following settings: 

1. 30 minutes at 65 °C, collecting fluorescence data once per minute 

2. Apply a temperature gradient from 80 °C to 90 °C with a ramp rate of 0.1°C for assessment of the 

melting temperature of the amplification product. Continuously record the fluorescence.  

The exact temperature range can vary between instrument manufacturers and analysis software 

used. Please contact us for the most time efficient setting for your instrument. 
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Detection of results:  

The fluorescence signal of SYBR Green / FAM or an equivalent channel (excitation at around 470 nm, 

detection at around 514 nm) is recorded for each reaction during the amplification and the melting curve 

step with a ramp rate of 0.1°C. Analysis occurs after the run.  

 

Interpretation of results: 

To determine if a sample contains SARS-CoV-2 RNA, compare the melting temperature (Tm) of the patient 

sample to the Positive and Negative Assay Controls. Ct values of the amplification curves are not relevant 

for the discrimination between a positive and a negative result. A positive amplification curve indicates the 

correct amplification of either the SARS-CoV-2 target sequence or the internal control (IC). If no 

amplification curve is present the test has to be considered invalid due to inhibition or false handling. In this 

case, the sample has to be re-tested. 

Negative Sample: 

 If the Tm of the sample is ±0.5°C of the negative assay control, it is considered SARS-CoV-2 RNA negative 

(Figure 1 I). In this case, the Internal Control was amplified. Tm might be slightly different due to the cycler 

instrument. On the Roche LC480II, the Tm of the negative sample is around 83.5 °C± 0.5°C. On Roche 

LightCycler 96, the Tm of the negative samples is around 82.5 °C±0.5°C. 

 

Positive Sample: 

 If the Tm of the sample is between -0.5°C and +1.0 °C of the positive assay control, the sample is 

considered SARS-CoV-2-positive (Figure 1 II). Tm might be slightly different due to different cycler 

instruments.  On the Roche LightCycler 480II, the Tm of SARS-CoV-2 is around 86.5 °C ±0.5. On the Roche 

LightCycler 96, the Tm of SARS-CoV-2 is around 85.5°C±0.5. 

Samples with a low amount of SARS-CoV-2 RNA may show two melting peaks, one for the SARS-CoV-2 

RNA target and one for the Internal Control (Figure 1 III). This result still must be considered SARS-CoV-2 

positive. The melting curve Tm of a weak positive sample will have two peaks of melting curve, one in 

±0.5°C of the negative assay control (such as 83°C ±0.5 °C on LC480II) and one in between -0.5°C and +1.0 

°C of the positive assay control (such as 86.5°C ±0.5 on LC480II). Tm might be slightly different depends on 

the cycler instrument. The height of 85.5 °C peak might be smaller than the heigh of 83°C peak. The height 

of the peak cannot be used to estimate viral load or stage of disease. Only the presence or absence of a 

peak at 85.5°C or 83°C is relevant for interpretation 

 

 

 
I) Negative Result II) Positive Result III) Low Positive Result 

Amplification 
plot 

 

 

 

    

SARS-CoV-2 



Instructions for use (IFU) 
 

 

 

7 
 

IFU ender EASY; Rev. 002; 22.09.2021 

Melting curve 

   
 
 
 
 
 
 

 

. 

I. Validity of entire run is indicated by a negative result for the negative control (Tm 83.5 °C ±0.5 °C) 

and a positive result (Tm 86.5 °C ±1 °C) for the positive control.  

II. Invalidity of entire run is indicated by a positive result (Tm 86.5 °C ±1 °C) for the negative control 

(contamination is suspected) and/or a negative result (Tm 83.5 °C ±1.0 °C) for the positive control. In 

case of invalidity of entire run, do not use results for any of the samples in the same run. 

III. Internal control result in case of valid test procedure for samples: Positive result with a melting 

temperature peak at 86.5 °C ±1 °C (the amplification of the internal control is suppressed by the 

amplification of the sample SARS-CoV-2 target sequence). Result for corresponding sample is valid 

and can be used. The result for the sample is positive for the presence of SARS-CoV-2 ORF-1a gene 

sequence if a peak of the Tm is between -0.5°C and +1.0 °C of the positive assay control  such as 

86.5 °C in Roche LC480II is detected. The result for the sample is negative if a peak of Tm at 86.5 °C 

±1.0 °C is missing and a peak at a melting temperature of 83.5 °C ±0.5 °C for the internal control is 

present.  

IV. Internal control result in case of invalid test procedure for sample: no result for the amplification 

curve detected with a missing peak for the melting temperature. In case of invalid test procedure as 

indicated by missing result for internal control, do not use the results for the corresponding sample.  

SARS-CoV-2 
Internal Control 

86.5°C 
83.5°C 86.5°C 

83.5°C 

Figure 1: Test result interpretation 

Internal  
Control 
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 Usage of test kit: 

− The test kit is for in-vitro diagnostic use only 

− Reliability of the results depends on adequate specimen collection, storage, transport and processing 

procedure 

− The test kit reagents are single use only 

− The workflow in the laboratory should proceed in a unidirectional manner with supplies and 

equipment dedicated to the specific working areas 

− If not all reactions comprised in one test kit tube are used at a specific time, the residual reagents can 

be used consecutively. The user needs to make sure to apply good laboratory practice and ideally use 

filter tips not to contaminate any reagents by SARS-CoV-2 positive patient samples, positive control 

or amplicons. 

− If test kits are used consecutively, the test kit must be stored in its original packaging under the 

indicated conditions. 

 

Warnings: 

I. Do not use other saliva specimens than such collected with the OMNIgene® OME-505 (CE IVD) 

saliva collection kit. Follow the instructions for use provided with the collection device. 

II. Do not open the reaction tube after amplification to avoid potential contamination of the working 

area with amplicon potentially causing false results for other specimens. 

III. Use only the reaction tubes recommended by the RT-PCR machine manufacturer for avoidance of 

potential opening of reaction tubes during amplification and detection procedure due to 

development of too high pressure in tube. Consequence would be potential contamination of 

working area with amplicon causing false positive results for other specimens. 

IV. Do not use the reaction for a second specimen, since the result will be always the one for the first 

specimen run. 

V. Do use the volumes per reaction as outlined in this IFU. Lower volumes lead to unreliable test kit 

performance and therefore to invalid results. 

VI. Do not mix ender EASY reagents with lab-made reagents. Such procedure leads to unreliable test 

kit performance and therefore invalid results. 

VII. Do not mix ender EASY reagents of different lots as indicated on the individual reagent tubes. Such 

procedure leads to unreliable test kit performance and therefore invalid results. 

VIII. Discard the closed reaction tubes according to your local regulation for non-infectious and non-

hazardous specimens. 

IX. If spilled reagents or damaged tubes can be identified when opening the test kit packaging, the test 

kit must be discarded and cannot be used. 

X. ender EASY is a very sensitive assay and any contamination of the work area with target RNA may 

potentially lead to false positive test results. Therefore, samples need to be handled with high 

precaution and according to Good Laboratory Practice. 
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XI. If the volume of saliva sample collected is not sufficient, this may cause false negative results or may 

lead to no result at all if the liquid level is below the pipetting level of the automatic liquid handling 

system. 

XII. The saliva samples collected by the OMNIgene® OME-505 saliva collection kit for nucleic acids 

should be stored at room temperature (RT) and processed with ender EASY within 72hours. 

Exceeding 72 hours will cause inaccurate results. 

XIII. Do not freeze the OMNIgene® OME-505 saliva collection kit during transport or storage prior to 

analysis with ender EASY as this will impair the sensitivity of the test. 

 

  



Instructions for use (IFU) 
 

 

 

10 
 

IFU ender EASY; Rev. 002; 22.09.2021 

Limitations: 

I. The performance of the ender EASY test was evaluated using the procedures provided in this 

product insert only. Modifications to these procedures may alter the performance of the test. 

II. False negative results may occur if a specimen is improperly collected, transported or handled. False 

negative results may also occur if amplification inhibitors are present in the specimen or if 

inadequate levels of virus are present in the specimen. Negative results should be considered in the 

context of a patient’s recent exposures, history and the presence of clinical signs and symptoms 

consistent with COVID-19. 

III. As with any molecular test, mutations within the target regions of the ender EASY test could affect 

primer binding resulting in failure to detect the presence of the virus. 

IV. The test cannot rule out diseases caused by other bacterial or viral pathogens. 

 

 

 Performance data: 

The performance of ender EASY was evaluated using 52 OMNIgene® ORAL saliva collection device (OME-

505, DNA Genotek) samples obtained from individuals with signs and symptoms of respiratory illness. The 

samples were checked by rtPCR by applying AllplexTM SARS-CoV-2 Assay by Seegene on a Biorad CFX96 

cycler [4] as reference method with a Ct of the E gene below 31. 

Diagnostic sensitivity: 95.7% (78.1% to 99.9% – 95% CI): 22 of 23 samples tested 

Diagnostic specificity: 100% (88.1% to 100% – 95% CI): 29 of 29 samples tested 

PPV: 100% 

NPV 99.96% (CI 99.7%-99.99%) at an estimated prevalence of 1% 

 

 Analytical performance data: 

Limit of Detection (LoD): 150 c/µl (Vircell, Amplirun® SARS-CoV-2 RNA Control, Ref MBC137-R) 

The LoD was determined as the lowest concentration that was detected ≥ 95% of the times (i.e., 

concentration at which at least 19 out of 20 replicates tested positive). 

Cross-reactivity was analyzed in silico: Human coronavirus 229E, Human coronavirus OC43, Human 

coronavirus HKU1, Human coronavirus NL63, SARS-coronavirus, MERS-coronavirus, Adenovirus, Human 

Metapneumovirus, Parainfluenza virus 1-4, Influenza A &B, Enterovirus, Respiratory syncytial virus, 

Rhinovirus, Chlamydia pneumoniae, Haemophilus influenzae, Legionella pneumophila, Mycobacterium 

tuberculosis, Streptococcus pneumoniae, Streptococcus pyogenes, Bordetella pertussis, Mycoplasma 

pneumoniae, Pneumocystis jirovecii, Candida albicans, Pseudomonas aeruginosa, Staphylococcus 

epidermis, Streptococcus salivarius. 

To exclude cross-reactivity of the ender EASY primer system with other human respiratory pathogens, an in 

silico specificity study was performed by blast analysis (95% homology criteria) of each primer sequence 
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against sequences of human respiratory pathogens. This assessment showed no sequence homology with 

SARS coronavirus, other coronaviruses and MERS coronavirus genome for the ender EASY primer. In addition, 

wet testing was also performed to evaluate the ender EASY test performance. The wet lab testing study was 

performed by using leftover clinical samples that are previously tested positive for other human respiratory 

pathogens by FilmArray. The original test report of Filmarray does not contain the information of 

concentrations of these cross-reactants. Thus, evaluation of cross-reactivity was done on confirmed positive 

clinical samples. 

Cross-reactivity studies were performed and show that the ender EASY test does not react with related 

pathogens that are likely to be encountered in the clinical specimen. List of pathogens analyzed in silico and 

*wet lab tested included:  

 

*Indicates cross-reactivity was analyzed using wet testing 

 

  

 Name and address of manufacturer: 

ender diagnostics ag, Freiburgstrasse 251, 3018 Bern, Switzerland 

 

 

 

Storage: Tubes “1”, “2”, “3”, “pos” and at ≤-20 °C; “lys” can be stored with the kit at ≤-20 °C or at room 

temperature; use only until expiry date indicated on test kit packaging 

Microorganisms from same genetic family High priority organisms likely present in 
respiratory specimens 

*Human coronavirus 229E *Adenovirus 

Human coronavirus OC43 Human Metapneumovirus (hMPV) 

Human coronavirus HKU1 Parainfluenza virus 1-4 

*Human coronavirus NL63 *Influenza A  

SARS-coronavirus *Enterovirus 

MERS-coronavirus *Respiratory syncytial virus 

 *Rhinovirus 

 *Chlamydia pneumoniae 

 Haemophilus influenzae 

 Legionella pneumophila 

 Mycobacterium tuberculosis 

 Streptococcus pneumoniae 

 Streptococcus pyogenes 

 *Bordetella pertussis 

 *Mycoplasma pneumoniae 

 Pneumocystis jirovecii (PJP) 

 Candida albicans 

 Pseudomonas aeruginosa 

 Staphylococcus epidermis 

 Streptococcus salivarius 

Article number EE17M EE17L 

Number of tests 160 400 
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 Materials provided by the user: 

− OMNIgene® ORAL saliva collection device (OMNIgene® OME-505 (CE IVD), DNA Genotek) 

− BSL2 hood 

− Pipettes (adjustable) and sterile pipette tips 

− 1.5 ml reaction tubes 

− 96-well plates to accommodate the lysis step: from 0.2ml to >2ml deep well plates with a good fit to 

the heating block to guarantee efficient heat transfer 

− Molecular grade water, RNase and DNase free 

− Ice or adequate cold blocks to keep samples and reagents cold during preparation 

− Clean work surface 

− Vortex if available 

− Desktop centrifuge 

− rtPCR thermocycler programmable to the above-mentioned specifications 

− Plasticware recommended by rtPCR thermocycler manufacturer 
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