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Instruction for Use 
 

    Rx Only 

 

PRODUCT NAME 

ender LAB COVID-19 isothermal PCR detection kit 
 
 

Catalog Number: 

USEL15S (50 tests/kit); USEL15M (100 tests/kit); USEL15L (500 tests/kit). 

 
Manufactured by: 

ender diagnostics ag  
Freiburgstrasse 251, 
3018 Bern, Switzerland 

 

 

 

Validation of this test has not been reviewed by FDA.  Review under the EUA program is pending. 

Distributed in accordance with the guidance on  Policy for Coronavirus Disease-2019 Tests During the Public 

Health Emergency, Section IV.C.2 
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INTENDED USE 
The ender LAB is an in-vitro diagnostic test kit based on a rapid molecular isothermal nucleic acid 

amplification technology [1] intended for the qualitative detection of RNA from the SARS-CoV-2 [2] in 

nasopharyngeal, nasal, and oropharyngeal swab specimens from individuals suspected of COVID-19 by their 

healthcare provider or other reasons to suspect COVID19 infection. Testing is limited to laboratories 

certified under the Clinical Laboratory Improvement Amendments of 1988 (CLIA), 42 U.S.C. §263a, to 

perform high complexity tests, or by similarly qualified non-U.S. laboratories. 

The ender LAB is intended for use by qualified and trained clinical laboratory personnel specifically 

instructed and trained in the techniques of real-time PCR and in vitro diagnostic procedures. Validation of 

this test has not been reviewed by FDA. Review under the EUA program is pending. Distributed in 

accordance with the guidance on Policy for Coronavirus Disease-2019 Tests During the Public Health 

Emergency, Section IV.C.2.    

Results are for the identification of SARS-CoV-2 RNA. The SARS-CoV-2 RNA is generally detectable in 

upper respiratory tract during the acute phase of infection. 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 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. The agent detected may not be the definite 

cause of disease. Laboratories within the United States and its territories are required to report all test 

results to the appropriate public health authorities. 

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

management decisions. Negative results must be combined with clinical observations, patient history, and 

epidemiological information. 

 

PRINCIPLE OF DETECTION 
The ender LAB is a test based on an isothermal amplification and real-time detection technology[1]  that 

detects the SARS-CoV-2 ORF-1a gene sequence [2] in nasopharyngeal, nasal, and oropharyngeal swab 

specimens from individuals suspected of COVID-19 by their healthcare provider or other reasons to suspect 

COVID19 infection. Since the early 1990s, various isothermal amplification techniques have been developed 

as alternatives to polymerase chain reaction (PCR). These isothermal amplification methods have been used 

for biosensing targets such as DNA, RNA, cells, proteins, small molecules, and ions [1]. The challenge of 

isothermal amplification PCR could be the amplification bias and nonspecific amplification [1] and it may have 

reduced clinical sensitivity when comparing to PCR amplification. ender diagnostics has recently developed 

a sensitive isothermal nucleic acid amplification technology that is EU patent pending (application number 

EP20179109.2). The amplification reaction takes place at a constant temperature of 65 °C. No thermal cycling 

is required since the polymerase harbours 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 temperature. The required total reaction time is 30-45 minutes depends on the cycler 

instruments. 
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WARNINGS & PRECAUTIONS 

• The contamination of laboratory environment and reagent, or cross contamination during 
specimen treatment may lead to false positive result. 

• For in vitro diagnostic use only. 
• Validation of this test has not been reviewed by FDA. Review under the EUA 

program is pending. Distributed in accordance with the guidance on Policy for 
Coronavirus Disease-2019 Tests During the Public Health Emergency, Section 
IV.C.2.This test has not been cleared or approved by the FDA.  

• Handle all specimens as if infectious using safe laboratory procedures. Refer to CDC 
Interim Laboratory Biosafety Guidelines for Handling and Processing Specimens 
Associated with SARS-CoV-2 https://www.cdc.gov/coronavirus/2019-nCoV/lab-biosafety- 
guidelines.html 

• Inappropriate sample collection, transfer, storage and operation may lead to inaccurate test 
results. 

• All test samples shall be regarded as infectious substances. During the experiment, work clothes 
shall be worn, disposable gloves shall be worn and replaced frequently to avoid cross 
contamination between samples. The operation of sample and waste shall meet the 
requirements of relevant laws and regulations. 

• Discard all materials in a safe and acceptable manner, in compliance with all legal requirements. 
• ender LAB 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.  

• 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. 

•  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. 

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

• Do use the volumes per reaction as outlined in this IFU. Lower volumes lead to unreliable test kit 
performance and therefore to invalid results. 

• Do not mix ender LAB reagents with lab made reagents. Such procedure leads to unreliable test 
kit performance and therefore invalid results. 

• Do not mix ender LAB reagents of different lots as indicated on the individual reagent tubes. 
Such procedure leads to unreliable test kit performance and therefore invalid results. 

• Do not interchange vial or bottle caps, as cross-contamination may occur. 

• Do not use components beyond the expiration the date printed on the kit boxes. 
• Discard the closed reaction tubes according to your local regulation for non-infectious and non-

hazardous specimens. 
• 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. 

 

 
  

https://www.cdc.gov/coronavirus/2019-nCoV/lab-biosafety-guidelines.html
https://www.cdc.gov/coronavirus/2019-nCoV/lab-biosafety-guidelines.html


 

Additional instructions for Laboratories 
 

 

 

5 
 

FDA_notification ender LAB; Rev002; 30.10.2020 

 

PRODUCT COMPONENTS 
The ender LAB Kit is available in 3 pack sizes-50 tests kit, 100 tests kit and 500 tests kit. Individual 

components and their descriptions are listed in Table 1 below. 

 

Table 1. Components provided with the ender LAB Kit 

 

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

Color of cap / Symbol ender LAB-50 
(Cat No: USEL15S) 

ender LAB-100 
(Cat No: USEL15M) 

ender LAB-500 
(Cat No: USEL15L) 

Blue / 1x 100 µl for 50 rxn 2x 100 µl for 100 rxn 10x 100 µl for 500 rxn 

Green / 1x 750 µl for 50 rxn 2x 750 µl for 100 rxn 10x 750 µl  for 500 rxn 

Red / 1x 96 µl for 12 runs 1x 96 µl for 12 runs 2x 96 µl for 24 runs 

Instructions for Use 1 booklet 1 booklet 1 booklet 

1 

2 

pos 
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COMPONENTS REQUIRED BUT NOT PROVIDED WITH THE KIT: 

1. Protective wear for users: double-layer latex gloves, waterproof boot covers, protective 

clothing, goggles, and masks with appropriate filtration efficiency 

2. Sample collection 

• Nasopharyngeal or oropharyngeal swabs 

• Transport media 

3. Nucleic acid extraction (Table 2) 
 

Table 2. The Recommended RNA Extraction Kit (Not provided with the Kit)  
Product Catalog No. No. of preps Supplier 

Option 1 ) 
Manual RNA 
extraction  

NucleoSpin Dx Virus 
REF 740895.50 10/50/250 MACHEREY-

NAGEL 

Option 2 ) 
Automated 
RNA extraction 

SGPREP32 automated 
nucleic acid 
extraction system 

SGprep32-
180701 

32 Seegene 

 

4. Negative control RT-PCR Grade Water (RNase-, and DNase-free) (Themofisher, Catalog No AM9935) 
 

5. Instrument and corresponding RNase-free plastics consumable 
 

Product Supplier Catalog No. 

Option 1)   

Lightcycler 480 instrument Roche 05015278001 

LightCycler® 480 Multiwell 

Plates, 96- or 384-well, white 

Roche 04729749001 

Option 2)   

CFX96 Touch Real-Time PCR 

Detection System 

BioRad 1855196 

Hard-Shell® Low-Profile Thin-

Wall 96-Well Skirted PCR Plates 

BioRad HSP9601  

Microseal® 'B' Adhesive Seals BioRad MSB1001 

Option 3)   

Lightcycler 96 instrument Roche 05815916001 

LightCycler® 8-Tube Strips Roche 06612601001 

6. Other reagents and consumables required but not included with the test: 

• Pipette tips with filters 

•  1.5 ml safe lock microcentrifuge tubes 

• Anhydrous ethanol 

• Liquid waste container, solid waste bag and 
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container 

• Ice, cooling plate 

7. Other instruments required but not included with the test: 

• BSL2 hood, centrifuge with rotor for 1.5 mL and 2 mL tubes, vortex mixer, and pipette. 
 
 
STORAGE & SHELF LIFE 
All kit reagents should be stored at -20°C freezer for long term storage with protection from light. Use only 
until expiry date indicated on test kit packaging. Shelf life of the kit is currently assigned as 12 months and 
the open kit stability expires when the expiry date is reached. The kit must always be stored under the 
indicated conditions. See label for expiration date.  

 
 
BIOSAFETY PRECAUTIONS 
Wear appropriate personal protective equipment (e.g. gowns, gloves, eye protection) when working with 

clinical specimens. Specimen processing should be performed in a certified class II biological safety cabinet 

following biosafety level 2 or higher guidelines. For more information, refer to Interim Guidelines for 

collecting, handling, and testing Clinical Specimens from Patients Under Investigation for COVID-19 

(https://www.cdc.gov/coronavirus/2019-ncov/lab/lab-biosafety-guidelines.html). 

 
 
USAGE OF THE 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 RNA extracts, positive control or amplicons. 

• If test kits are used consecutively, the test kit must be stored in its original packaging under the 
indicated conditions. 
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TEST WORKFLOW OVERVIEW 
 

 

Figure 1 Test workflow 

 

 

SPECIMEN COLLECTION 
Use swab specimen collection kits released for sample collection in the upper respiratory tract using UTM, 

VTM or Amies buffer for storage and transport of samples until processing. Follow the instructions for use 

provided by the manufacturer of the specimen collection kit. 

 

EQUIPMENT PREPARATION 
Clean and decontaminate all work surfaces, pipettes, centrifuges, and other equipment prior to use. 
Decontamination agents should be used including 10% bleach, 70% ethanol, and DNAzap™, or RNase 
AWAY™ to minimize the risk of nucleic acid contamination. 
 

 

RNA EXTRACTION 
Use RNA extraction methods following the instructions for use provided by the manufacturer of the RNA 

extraction kit.  

Note : For manual RNA extraction, ender diagnostics has used the following kits for RNA extraction from 

swab specimen: Macherey-Nagel, NucleoSpin® Dx Virus, Ref 740895.50. For automated RNA extraction, 

ender diagnostics has used the seegene SGPREP32 instrument.  
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PROTOCOL: ender LAB KIT 

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

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

1. Reagent preparation  

• In the reagent set-up room clean hood, have all the kit component s on ice or cold block. Keep cold 

during preparation and use. 

• 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 

• Procedure per one specimen and reaction: prepare the reaction mix in the following order: 

a. Pipet 2 µl of primer mix including internal control (tube 1 with blue lid) 

b. add 15 µl of enzyme (tube 2 with green lid)  

c. add 8 µl of the RNA extract solution of a specific specimen 

Note: Mix by vortexing carefully and briefly spin down. 

Positive and negative control preparation: Each run must include a positive and negative control. 
Measure a positive and negative control in each collective run on the RT-PCR cycler by using 8 µl of 
Ender LAB pos (provide in the kit) as the positive control and H2O of molecular grade (not provided in 
the kit) as negative control instead of RNA extract solution, but including all other reagents as outlined 
in a) and b) above. 

2. Addition of the template 

Treat each specimen in a separate reaction. 

Add 17 µl of the master mix (see a + b) in each reaction tube or well and then add 8 µl of the specimen 

RNA extract or controls with a fresh pipette tip. Seal the tube cap securely. Positive control: Ender LAB 

pos is provided in the kit. Negative control: RNase-free water is not provided in the kit).  

3. Following preparation of all reactions, place the reactions in the RT-PCR machine. 

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

detection protocol shown below. 

4. Isothermal PCR Amplification method:  

▪ Isothermal amplification and melting curve analysis according to the following program in Roche 

LC480 and Roche LC96 cycler: 

 

 Cycles Temperature Acquisition Time 

Amplification 30 65°C Single 57s 

   

Melting curve 1 72°C  Continuous (0.1°C/sec  reading) 

92°C 
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▪ Isothermal amplification and melting curve analysis according to the following program in BioRad 

CFX96 cycler: 

 

 

CYCLER SET UP AND DATA ANALYSIS INSTRUCTION  

▪ LightCycler 96 (Roche) Real-Time PCR System to run a test  

1. Turn on the LightCycler 96 Real-Time PCR Instrument. 

2. Launch the light cycler 96 program 

3. A new window should appear, select “Create new document” form the menu 

 

4. Enter the new experiment template name 

5. Click the “Run editor” and create the program with “2 step amplification” and “high resolution 

melting” with the ramp rate setting as the following table. Then set up the reaction volume to 25 µl. 

Detection of result:  

The fluorescence signal of SYBR Green / FAM or an equivalent channel (Excitation at around 470nm, 
detection at around 514nm) is recorded for each reaction during the amplification and the melting 
curve step. Analysis occurs after the run. 

 Cycles Temperature Acquisition Time 

Amplification 30 65°C Single 53s 

   

Melting curve 1 75°C  Continuous  (0.3°C/sec  reading for 
0.01 plate read)  

92°C 

 Cycles Temperature Acquisition Time Ramp rate 
Roche               ABI 

Amplification 30 65°C None 27 s 4.4°C 100% 

   Single 30 s 4.4°C 100% 

Melting curve 1 72°C  None  5 s 4.4°C 100% 

 
92°C 

Continuous 
(10 reading/°C) 

1 s 0.1°C 0.3% 
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6. Click the eject bottom to Load the tubes or the plate into the plate holder in the instrument. Ensure 

that the plate is properly aligned in the holder.  

7. Click the Start button. Note: The run should take approximately 30 minutes to complete. 
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Data analysis on LightCycler 96 (Roche) Real-Time PCR System  

After the run has completed, select the “analysis” tab at the software and click the “Abs Quant”. 

 
 

 

1. Select “create new analysis” bottom on the tab and click Tm calling 
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2. Select “Abs Quant settings” bottom on the tab and  enter minimal EPF to 0.3 

 
 

3. After completing analysis select the “all data” tab at the bottom to display the Ct values.  

4. Select the amplification curve to display the amplication plot.  

5. Select the melting peak to display the melting curve plot. 

6. Save the analysis file 
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▪ Roche Lc480 Real-Time PCR System to run a test  

1. Turn on the LightCycler 480II Real-Time PCR Instrument. 

2. Launch the light cycler 480 software 

3. In the overview, select “New Experiment”  

4. Change to Run Protocol to the following parameters: 

- Detection Format: SYBR Green I / HRM Dye 

- Reaction Volume: 25 

 
 

5. Under Program, change the First Program Name to ‘Amplification’, the Cycles to ‘30’ and the 

Analysis Mode to ‘Quantification’. 

Under Temperature Targets, change the Target to ‘65’, Acquisition Mode to ‘single’, Hold to 

’00:00:57’ and leave the Ramp Rate at ‘4.4’ 

 

6. Under Programs add another Step, rename it to ‘Melting curve’ and change the Analysis Mode to 

‘Melting Curves’. 

Under Program Temperature Targets change the Target to ‘72’ and leave the rest at default. 

Add another Progam Temperature Target, change the Target to 92, change the Acquisition Mode 

to ‘Continuous’ and set the acquisitions (per °C) to ‘6’ 
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7. Under ‘Subset Editor’ you can define a ‘SARS-CoV-2’ Subset with the corresponding used wells 

selected. This will simplify the analysis at the end of the run. If you run the same layout every time, a 

template can be created to simplify this step. 

8. Under ‘Sample Editor’ you can enter the sample information (i.e. lab or patient ID) 

9. After all information is entered you can start the run by going to ‘Experiment’ and clicking on ‘Start 

Run’ 

 

Data analysis on Lc480 Real-Time PCR System 

1. Under ‘Analysis’ select ‘Abs Quant/2nd Derivative Max’, in the next pop-up windows, select the 

SARS-CoV-2 subset and confirm 

 

2. In the next window change the analysis mode from ‘High Confidence’ to ‘High Sensitivity’ 

3. Add the melting curve analysis by clicking on the plus on the Analyses tab 

 

4. This time select ‘Tm calling’, the SARS-CoV-2 subset and confirm 
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5. Change the ‘HybProbe Format’ to ‘SYBR Green I Format’ and click calculate 

 

 

6. You can now do a visual comparison of the patient samples melting curve against the positive or 

negative control for verification 

7. A report can be generated, make sure you select at least the ‘Results’ under ‘Tm Calling’ (any other 

output is optional). Beware that positive samples can have two peaks, so always make sure you take 

both columns in consideration for result interpretation. 
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▪ CFX 96 (BioRad) Real-Time PCR System to run a test  

 

In CFX 
Manager go 
File -> New -
> Protocol 
 
Change the 
settings 
according to 
the picture 
on the left 
 
 
Click ok 

  

 

In the Plate 
screen 
select 
Create New 
(top left)  

  

92.1 

92.1 
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On top 
middle, 
change «All 
Channels» 
to 
«SYBR/FAM
» only 
 
And in the 
«Settings» 
Menu under 
«Plate type» 
select the 
correct one 
(white or 
clear) 
 
Also select 
which wells 
have a 
sample (or 
all oft he 
plate) and 
mark the 
sample type 
(right side of 
screen) as 
«unknown» 
and select 
the 
Fluorophor 
as SYBR 

 Then go 
Start Run, 
select the 
right Block 
and click 
«Start Run» 
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INTERPRETATION OF RESULTS  

All test controls should be examined prior to interpretation of patient results.  If the controls are not valid, 
the patient results cannot be interpreted.  

ender LAB Controls – Positive, Negative and Internal 

To determine if the sample contains SARS-CoV-2 RNA, compare the melting temperature (Tm) 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. The amplification curve of the valid positive control 
will start to escalate at around 5-12 minutes (depends on the cycler instrument). The amplification curve of 
the valid negative control will start to escalate at around 18 minutes. A positive, sigmoid amplification curve 
indicates the correct amplification of either the SARS-CoV-2 target sequence or the internal control (IC). If no 
sigmoid amplification curve is present the test must be considered invalid due to inhibition or false handling. 
The melting curve Tm of the valid negative control will be at 82°C (variation in between -1.5 °C and +1 °C, 
variation depends on the cycler instrument). The melting curve Tm of the valid positive control will be at 
85°C±1.5°C (variation depends on the cycler instrument). 

 
 I) Negative control II) Positive control 

Amplification 

curve 

  

Melting curve 

  

Figure 2. Interpretation of results of negative control and positive control. Amplification curves (top) and 

Melting temperatures (bottom) of I) negative control: amplification of the internal control (IC), II) positive 

control: amplification of the plasmid of the SARS-CoV-2 ORF-1a gene  

 

Examination and Interpretation of Patient Specimen Results: 

Assessment of clinical specimen test results should be performed after the positive and negative controls 

have been examined and determined to be valid and acceptable. If the controls are not valid, the patient 

results cannot be interpreted. 

Results are for the detection of SARS-CoV-2 RNA that are detectable in nasal, nasopharyngeal, and 

oropharyngeal swab samples during infection. Positive and low 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. Laboratories within the United States and its territories are required to report all positive results 

to the appropriate public health authorities. Negative results do not preclude SARS-CoV-2 infection and 

should not be used as the sole basis for patient management decisions. Negative results must be combined 

with clinical observations, patient history, and epidemiological information. 

Internal Control 
82.0°C 

Positive control 

85.0°C 
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The amplification curve of a positive sample will start to escalate in between 5-20 minutes depending on viral 

loads. The amplification curve of a negative control and weak positive sample will start to escalate at around 

18 minutes. To determine if the sample contains SARS-CoV-2 RNA, compare the melting temperature (Tm) 

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, sigmoid amplification curve indicates the 

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

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

Negative Sample: If the Tm of the sample is between -1.5 °C and +1 °C of the negative assay control, it is 

considered SARS-CoV-2 RNA negative(Figure 3 I). In this case, the Internal Control was amplified. Tm might 

be slightly different due to RNA extraction methods and cycler instrument. On your instrument the Tm 

might be slightly different, please take down that Tm value of internal control (IC) for reference to your 

samples. On the Roche LightCycler 96 and CFX96, the Tm of the IC is around 82.0 °C. On the Roche 

LightCycler LC480, the Tm of the IC is around 83.0 °C.  

Positive Sample: If the Tm of the sample corresponds to the Tm of the positive Assay Control ±1.5 °C, the 

sample is considered SARS-CoV-2-positive (Figure 3 II). Tm might be slightly different due to RNA 

extraction methods and cycler instrument. On your instrument the Tm might be slightly different, please 

take down that value of positive assay control for reference to your samples. On the Roche LightCycler 480, 

the Tm of SARS-CoV-2 is around 86°C. On BioRad CFX96, the Tm of SARS-CoV-2 is around 85°C. On the 

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

Weak Positive/Positive sample: 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 3 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 82°C (variation in between -1.5 °C and +1 °C) and one in 85°C±1.5°C. Tm might be 

slightly different due to RNA extraction methods and cycler instrument. The height of 85 °C peak might 

be smaller than the heigh of 82°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°C or 82°C is relevant for interpretation.  

 

 

 

 

Figure 3. Interpretation of results of Patient Specimen. Amplification curves (top) and Melting temperatures 

(bottom) of a I) negative sample: amplification of the internal control (IC), II) positive sample: amplification 

 
I) Negative Sample II) Positive Sample 

III) Weak Positive 
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of the target sequence of the SARS-CoV-2 ORF-1a gene and III) Weak positive sample: amplification of the 

target sequence and the internal control. 

I. Validity of entire run is indicated by a negative result for the negative control (Tm 82.0 °C, variation 

in between -1.5 °C and +1 °C) and a positive result (Tm 85 °C±1.5 °C) for the positive control. Tm 

might be slightly different due to RNA extraction methods and cycler instrument. 

II. Invalidity of entire run is indicated by a positive result (Tm 85.0 °C) for the negative control 

(contamination is suspected) and/or a negative result (Tm 82.0 °C) for the positive control. In case of 

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

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

temperature peak at 85 °C (the amplification of the internal control is suppressed by the 

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

valid and can be used. The result for the RNA extract is positive for the presence of SARS-CoV-2 

ORF-1a gene sequence if a peak at a melting temperature of 85.0 °C is detected. The result for the 

RNA extract is negative if a peak at a melting temperature of 85.0 °C is missing and a peak at a 

melting temperature of 82.0 °C for the internal control is present.  

IV. Internal control result in case of invalid test procedure for RNA extracts: 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 RNA extract. 
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ANALYTICAL PERFORMANCE DATA 

Limit of Detection (LoD): The analytical sensitivity of ender LAB was determined by testing a dilution series 

of AMPLIRUN® SARS-CoV-2 RNA CONTROL (Vircell, ESP) 12,500 copies/μl, Ref. MBC137-R. AMPLIRUN® 

SARS-CoV-2 RNA CONTROL is purified RNA of coronavirus to be used to control in vitro diagnosis techniques 

based in nucleic acids amplification and therefore no extraction method was used. For each of the following 

concentrations of the AMPLIRUN® SARS-CoV-2 RNA CONTROL (Vircell, ESP), 20 replicates were tested: 

50c/μl, 25c/μl. 12.5c/μl and 6.25c/μl. The validation studies were performed on different qPCR cycler 

instruments (LC480, CFX96 and LC96).  

Roche Lightcycler 480 (LC480) instrument, an LOD of 50c/µl when using 8µl template per reaction 

was determined. 

 

 

Bio-Rad CFX96 Touch Real-Time PCR Detection System, an LOD of 25c/µl when using 8µl template 

per reaction was determined. 

 

 

 Roche Lightcycler 96 (LC96) instrument, an LOD of 25c/µl when using 8µl template per reaction was 

determined. 

 

 

 

  

Concentration (RNA copies / μl) 50  25  12.5 

Positive Results 20/20 17/20 10/20 

Concentration (RNA copies / μl) 50  25  12.5 

Positive Results 20/20 19/20 10/20 

Concentration (RNA copies / μl) 50  25  12.5 6.25 

Positive Results 20/20 19/20 14/20 12/20 
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Cross-reactivity (analytical specificity):  

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

silico specificity study was performed by blast analysis (95% homology criteria) of each primer sequence 

against sequences of human respiratory pathogens. This assessment showed no sequence homology with 

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

addition, wet testing was also performed to evaluate the enderLAB 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 LAB 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 

 

Inclusivity (analytical specificity) 

An in silico inclusivity analysis was performed by aligning all primer sequences against a data set of SARS-

CoV-2 sequences deposited at GISAID on August 24, 2020. A total of 1756 sequences from 7 

phylogenies/strains from the GISAID database were evaluated in this study. sequences. Greater than 99% of 

sequences analyzed exhibited no mismatches to the primers. 

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 
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CLINICIAL EVALUATION 

The clinical performance of the ender LAB was evaluated using a randomized, blinded clinical study which 

consisted of  negative and  positive clinical leftover samples (nasopharyngeal swabs collected by healthcare 

providers in viral transportation medium VTM or amies medium) from individuals  previously determined to 

be negative or positive for SARS-CoV-2 using a FDA EUA authorized test. 

Manual RNA extraction 

The clinical performance of the ender LAB was evaluated using a randomized, blinded clinical study which 

consisted of a total of 31 negative and 41 positive clinical leftover NP swab samples. Samples were manually 

extracted using the Macherey-Nagel, NucleoSpin® Dx Virus kit and tested with the ender LAB kit on the LC480 

PCR instrument. A separate study using the same RNA extracts was conducted on the Bio-Rad CFX 96 and LC96 

to demonstrate performance on these additional two instruments. After performing the assays and 

instrument analysis, the samples were unblinded for comparison. 

 

Patient NP Specimens 

   

EUA authorized comparator 

Total postive negative inconclusive 

enderLAB assay 

with LC 480 instrument 

postive 39  0  0  39 

negative 2 31   0  33 

inconclusive  0  0  0  0 

Totoal  41 31  0  72 

Postive percentage agreement 39/41= 95% (95% CI:  83.5%-99.4%) 

Negative percentage agreement 31/31=100% (95% CI: 88.7% - 100%) 

 

enderLAB assay 

with CFX96 instrument 

postive 39  0  0  39 

negative 2 31  0  33 

inconclusive  0  0  0  0 

Totoal  41 31  0  72 

Postive percentage agreement 39/41= 95% (95% CI:  83.5%-99.4%) 

Negative percentage agreement 31/31=100% (95% CI: 88.7% - 100%) 
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enderLAB assay 

with LC96 instrument 

postive 40  0  0  40 

negative 1 31  0  32 

inconclusive  0  0  0  0 

Totoal  41 31  0  72 

Postive percentage agreement 40/41= 97.6% (95% CI:  87.1%-99.9%) 

Negative percentage agreement 31/31=100% (95% CI: 88.7% - 100%) 

 

Automated RNA extraction 

A separate clinical performance of the ender LAB was evaluated using a randomized, blinded clinical study 

which consist of a total of 32 negative and 41 positive clinical leftover samples. Samples were extracted using 

the automated extraction instrument (seegene SGPREP32) and tested with the ender LAB kit on the LC480 

PCR instrument. A separate study using the same RNA extracts was conducted on the Bio-Rad CFX 96 and 

LC96 to demonstrate performance on these additional two instruments. After performing the assays and 

instrument analysis, the samples were unblinded for comparison. 

Patient NP Specimens 

   

EUA authorized comparator 

Total postive negative inconclusive 

enderLAB assay 

with LC 480 instrument 

postive 39  0  0  39 

negative 2 32  0  34 

inconclusive  0  0  0  0 

Totoal  41 32  0  73 

Postive percentage agreement 39/41= 95% (95% CI:  83.5%-99.4%) 

Negative percentage agreement 32/32=100% (95% CI: 89.1% - 100%) 

 

enderLAB assay 

with CFX96 instrument 

postive 39  0  0  39 

negative 2 32  0  34 

inconclusive  0  0  0  0 

Totoal  41 32  0  73 

Postive percentage agreement 39/41= 95% (95% CI:  83.5%-99.4%) 

Negative percentage agreement 32/32=100% (95% CI: 89.1% - 100%) 
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enderLAB assay 

with LC96 instrument 

postive 39  0  0  39 

negative 2 32  0  32 

inconclusive  0  0  0  0 

Totoal  41 32  0  73 

Postive percentage agreement 39/41= 95% (95% CI:  83.5%-99.4%) 

Negative percentage agreement 32/32=100% (95% CI: 89.1% - 100%) 

 

 

LIMITATIONS 

I. The performance of the ender LAB 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 viruses 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 LAB 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. 

V. Laboratories should include in their reports to the health care provider a statement such as  ‘the test 

has been validated but FDA’s independent review of this validation is pending’  

 

NAME AND ADDRESS OF MANUFACTURER 

ender diagnostics ag, Freiburgstrasse 251, 3018 Bern, Switzerland 

 

 

 

 

TECHNICAL SUPPORT CONTACT INFORMATION 

ender diagnostics ag Switzerland 
Freiburgstrasse 251, 
3018 Bern, Switzerland  
phone: +41 (0)31 552 07 18 
email: support@enderdiagnostics.com 
www.enderdiagnostics.com 
 

Article number USEL15S  USEL15M USEL15L 

Number of tests 50 100 500 
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