
1copy™ COVID-19 qPCR Multi Kit provides the fast and accurate testing 
solution for SARS-CoV-2, specifically targeting the E gene for beta 
coronavirus and the RdRp gene for SARS-CoV-2 in nasopharyngeal swab 
and oropharyngeal swab.

Our COVID-19 Real-Time PCR assay is based on the WHO & CDC reference 
method and it has been carried out the in silico analysis for all registered 
SARS-CoV-2 sequence database.

1copy™ COVID-19 qPCR Multi Kit is a real-time RT-PCR test intended for the 
in vitro qualitative detection of nucleic acid from severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) in nasopharyngeal swab, mid-
turbinate nasal swab and oropharyngeal swab specimens from individuals 
suspected of COVID-19 by their healthcare provider. 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.

Results are for the identification of SARS-CoV-2 RNA. The SARS-CoV-2 
RNA is generally detectable in nasopharyngeal swab, mid-turbinate nasal 
swab and oropharyngeal swab specimens 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 do not rule 
out bacterial infection or co-infection with other viruses. The agent detected 
may not be the definite cause of disease.

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.

The 1copy™ COVID-19 qPCR Multi Kit is intended for use by trained clinical 
laboratory personnel specifically instructed and trained in the techniques of 
real-time PCR and in vitro diagnostic procedures.

※ Testing of nasal and mid-turbinate nasal swabs (self-collected or 
collected by a healthcare provider) is limited to patients with symptoms of 
COVID-19. Please refer to FDA’s FAQs on Diagnostic Testing for SARS-CoV-2 
for additional information.

RNase/DNase free consumables (disposable latex or vinyl gloves)
Filter tips
0.5㎖ or 0.2㎖ PCR tubes or 96-well PCR plates compatible with 
instrument manufacturer’s instructions
1.5㎖ micro tubes
Sealing film
Ice or cooling/cold block
Microliter pipettes (1~10㎕, 10~100㎕, 100~1000㎕) 
Mini centrifuge (0.2㎖/0.5㎖ tubes, 10,000 rpm) or Benchtop 
centrifuge with rotor for 0.2㎖/0.5㎖ reaction tubes (capable of 
attaining 10,000 rpm), vortexer
Sample collection and sample preservation buffer
(Puritan UniTranz-RT 3ml Filled Vial w/ Elongated & Ultrafine Flock 
Swabs (Cat No. UT-367))
Real-time PCR instrument
Reagents or kit for RNA extraction
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1. Description

2. Intended Use

4. Materials Required but Not Provided

3. Materials Provided

Kit contents Cap color Volume
(100 Test)

Master mix Red 2 x 1000 ㎕
Primer/Probe mix 1(E gene) Brown (Amber tube) 100 ㎕

Primer/Probe mix 2(RdRp gene) Brown (Amber tube) 100 ㎕
Control 1 (E gene) Yellow 100 ㎕

Control 2 (RdRp gene) Yellow 100 ㎕
DEPC DW Clear 1000 ㎕

※ Control 1 for E gene and Control 2 for RdRp gene are positive controls.
※ DEPC DW is used as a negative control.

5. Warnings and Precautions
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1copy™ COVID-19 qPCR Multi Kit is for in vitro diagnostic use only.
This product is intended for professional use only and should be 
used by clinical laboratory personnel specifically trained in the 
techniques of real-time PCR and in vitro diagnostic procedures for 
use in clinical specimens.
Do not use expired components.
Wear appropriate protective clothing, disposable gloves and 
protective gloves.
Use filter pipette tips to avoid contamination.
Do not mix reagents from different lots of 1copy™ COVID-19 qPCR 
Multi Kit.
Minimize the temperature difference of the components.
Thaw necessary components just before using and promptly place 
back in freezer after use.
Use thawed contents after gently mix and spin down.
Prepare mixture of qPCR within a cooling/cold block or on ice.
Discard unused reagents, waste and control according to laboratory 
safety rules and guidelines.
In case of contact with eyes, rinse immediately with water.

Store the kit below -20°C.
Expiration date for kit is indicated on the packing box. 
Freezing and thawing is limited to 5 times.
Minimize the temperature difference of the components.
Thaw necessary components just before using and promptly 
place back in freezer after use.
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6. Reagent Storage and Handling

1. RT-qPCR preparation
① Make mixture in PCR tube according to below table. 

 E Mixture Components 1 Reaction
(Total volume : 20㎕)

Master mix 10㎕
Primer Probe mix 1 1㎕

RNA sample or Control
(Control 1 and DEPC DW) 5㎕

DEPC DW Up to 20㎕

RdRp Mixture Components 1 Reaction
(Total volume : 20㎕)

Master mix 10㎕
Primer Probe mix 2 1㎕

RNA sample or Control
(Control 2 and DEPC DW) 5㎕

DEPC DW Up to 20㎕

② Gently mix the mixture by vortexing and spin down the tubes. 
③ Place the samples on the 96 well PCR plate.
④ Cover wells the sealing film and spin down the plate.
⑤ Insert the plate into the PCR instrument.

2. Software setting
  * Recommended Real-Time PCR instruments 

˙Roche Light Cycler® 480
   (Roche, Product No. 05015278001), 
˙Rotor-Gene® Q 5plex HRM
   (Qiagen, Product No. 9001580), 
˙Applied Biosystems® Quantstudio5
   (Thermo Fisher Scientific, Product No. A28134), 
˙Applied Biosystems® 7500 Real-Time PCR system
   (Thermo Fisher Scientific, Product No. 4345241), 
˙CFX96™ Real-Time PCR Detection system
   (Bio-Rad, Product No. 1854095-IVD) 
① Run a software and start new experiment setting.
② Enter the reaction volume 20 ㎕ and modify PCR reaction
     conditions as below.

Step Temperature Time Cycle
RT 55℃ 25 min 1

Incubation 95℃ 5 min 1

Amplification 95℃ 10 sec 4560℃ * 30 sec
*Measure florescence at 60°C (FAM and Texas Red(or Red 610)channel)

③ Select the type of measurement fluorescence as FAM and Texas 
     Red(or Red 610).
④ Specify the sample, control, and negative control positions in the 
     96 well PCR plate layout on the program.
⑤ Select to start run an experiment on the program.

8. Procedure

Inadequate specimen collection, improper specimen handling and/
or transport may yield a false result. Training in specimen collection is 
highly recommended due to the importance of specimen quality. CLSI 
MM13 (Clinical and Laboratory Standards Institute) may be referenced 
as an appropriate resource.

Refer to the CDC Interim Guidelines for Collecting, Handling, and 
Testing Clinical Specimens from Persons Under Investigation (PUIs) 
for Coronavirus Disease 2019 (COVID-19) https://www.cdc.gov/
coronavirus/2019-nCoV/lab/guidelines-clinical-specimens.html.

Nasopharyngeal Swab Collection Procedure: Insert the swab into 
either nostril, passing it into the posterior nasopharynx. Rotate swab 
by firmly brushing against the nasopharynx several times. Remove and 
place the swab into a viral transport tube. If needed, break swab at the 
indicated break line and cap the specimen collection tube tightly.
Oropharyngeal Swab Collection Procedure: Swab the posterior 
pharynx, avoiding the tongue.
 Specimens can be stored at 2-8℃ for up to 72 hours after collection. 
If a delay in extraction is expected, store specimens at -70℃ or lower. 
Extracted nucleic acids should be stored at -70℃ or lower.

Nucleic acids are isolated and purified from in nasopharyngeal swab 
and oropharyngeal swab using commercially available extraction 
procedures. 

* Recommended Kit for extraction of nucleic acids
˙QIAamp Viral RNA Mini Kit (QIAGEN, Cat no.52904) 
˙QIAamp® MinElute Virus Spin Kit (QIAGEN, 57704)
˙RNeasy® Mini Kit (QIAGEN, 74104)
˙EZ1 DSP Virus Kit (QIAGEN, 62724) 

7. Specimen Collection, Storage and Preparation
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Do not freeze/thaw all components of 1copy™ COVID-19 qPCR 
Multi Kit more than 5 times.
We guarantee the optimal performances when user follow the 
instructions given in this manual.
Even if the test results of this product are ‘positive’, it should be 
interpreted by an experienced specialist and review of various 
results such as the patient’s symptoms.
Even if the test results of this product are ‘negative’, it should be 
interpreted by an experienced specialist and review of various 
results such as the patient’s symptoms without excluding infection.



* Cut-off
Ct value Result

≤40 Valid(+)
>40 or N/A Invalid(-)

Ct values are calculated automatically by the instrument.
Ct values above 40 for FAM and Texas Red(or Red 610) signals may be 
the result of unspecific amplification (false positive).

* System suitability test 
Control 1
(E gene)

Control 2
(RdRp gene) Negative control Interpretation

+ + - Pass
- +/- +/-

System suitability 
failed/retest+/- - +/-

+/- +/- +

* Patient specimen interpretation
E gene assay RdRp gene 

assay
Sample
(FAM)

InterpretationSample 
(FAM)

IPC
(Texas Red)

+ +/- + Positive for COVID-19
- + - Negative for COVID-19

+ +/- -
Presumptive positive for COVID-19

Sample should be retested to confirm 
result

- +/- +
Presumptive positive for COVID-19

Sample should be retested to confirm 
result

- - - Poor sampling / Re-sampling and retest

Presumptive positive for SARS-CoV-2: A negative SARS-CoV-2- 
specific target result (RdRp gene) and a positive non-specific SARS-
Cov-2 target result (E gene target) is suggestive of 
1) a sample at concentrations near or below the limit of detection 
    of the test, 
2) a mutation in the Target 1 target region in the oligo binding sites, or
3) infection with some other Sarbecovirus (e.g., SARS-CoV or some 
    other Sarbecovirus previously unknown to infect humans), or 
4) other factors. Sample should be retested. 

For samples with a repeated presumptive positive result, 
additional confirmatory testing may be conducted, if it is 
necessary to differentiate between SARS-CoV-2 and SARS-CoV-1 
or other Sarbecovirus currently unknown to infect humans, for 
epidemiological purposes or clinical management.

11. Performance Evaluation

1. The Limit of Detection (LoD)
AccuPlex™ SARS-CoV-2 Reference Material(Seracare, Cat. No. 0505-0126) 
was established in clinical matrix (nasopharyngeal swab and oropharyngeal 
swab) and the LoD study was performed according to U.S.
CDC guidelines. We defined LoD as the lowest concentration at which 19/20 
replicates are positive. The claimed LoD for the assay is 200 copies/㎖.

Target CFX96 7500 Quantstudio5 LC480 Rotor Gene-Q

RdRp gene 200copies/㎖ 200copies/㎖ 200copies/㎖ 200copies/㎖ 200copies/㎖

E gene 200copies/㎖ 200copies/㎖ 200copies/㎖ 200copies/㎖ 200copies/㎖

2. Clinical Evaluation
Clinical evaluation was conducted with contrived clinical nasopharyngeal/
oropharyngeal swab specimens spiked with AccuPlex™ SARS-CoV-2 
Reference Material (Seracare, Cat. No. 0505-0126). 

* Nasopharyngeal swab sample result 

Target concentration Number concordant / 
Number tested Positive rate

2X LoD(400 copies/㎖) 20/20 100%
3X LoD(600 copies/㎖) 5/5 100%
5X LoD(1000 copies/㎖) 5/5 100%

Negative 30/30 0%

* Oropharyngeal swab sample Result 

Target concentration Number concordant / 
Number tested Positive rate

2X LoD(400 copies/㎖) 20/20 100%
3X LoD(600 copies/㎖) 5/5 100%
5X LoD(1000 copies/㎖) 5/5 100%

Negative 30/30 0%

3. Inclusivity
The inclusivity of 1copy™ COVID-19 Multi qPCR Kit was evaluated using 
in silico analysis of the assay primers and probes in relation to 880 SARS-
CoV-2 sequences available in the GISAID gene database for two targets, E 
and RdRp.
For the E target, 1copy™ COVID-19 Multi qPCR Kit had 100% match to all 
sequences with the exception of 2 sequences that had a single mismatch. 
For the RdRp target, 1copy™ COVID-19 Multi qPCR Kit had 100% match 
to all sequences with the exception of 3 sequences that had a single 
mismatch. None of these mismatches found for both targets are predicted 
to have a negative impact on the performance of the assay, given the 
location of the mutations in the primer and probe regions respectively for 
the five variants. These mutations are not predicted to adversely affect 
the probe and primer binding to the sequences or reduce assay efficiency.

4. Cross-reactivity
An in silico analysis for possible cross-reactions with all the organisms 
listed in table below was conducted by mapping primers and probes 
in the 1copy™ COVID-19 qPCR Multi Kit individually to the sequences 
downloaded from the NCBI and GISAID database. RdRp primers and 
probes are specific for SARS-CoV-2. E primers and probes are not specific 
for SARS-CoV-2 and will detect beta coronavirus. No potential unintended 
cross reactivity with other organisms listed in table below is expected 
based on the in silico analysis.

Altenhofstr. 80, 66386 St. Ingbert, 
GERMANY
TEL : +49 6894 581020 
FAX : +49 6894 581021
Email: info@mt-procons.com
Website: www.mt-procons.com

MT Promedt Consulting GmbH
A-203, Keumkang Penterium IT Tower 215,  Galmachi-ro, Jungwon-gu,
Seongnam-si, Gyeonggi-do, 13217, REPUBLIC OF KOREA
TEL: +82 31 747 0109
FAX : +82 70 4275 1248
Email: cs@1drop.co.kr
Website: www.1drop.co.kr

1drop Inc.

Doc. No.  DR-M
21-2088-E-00

Centers for Disease Control and Prevention.  
https://www.cdc.gov/coronavirus/2019ncov/index.html.
Accessed February 9, 2020.

Centers for Disease Control and Prevention. 
Biosafety in Microbiological and Biomedical laboratories (refer to 
latest edition). http://www.cdc.gov/biosafety/publications/

Clinical and Laboratory Standards Institute. Protection of 
Laboratory Workers from Occupationally Acquired Infections;
Approved Guideline. Document M29 (refer to latest edition).

Clinical and Laboratory Standards Institute. 
Collection, Transport, Preparation, and Storage of Specimens for 
Molecular Methods; Approved Guideline. CLSI Document MM13-A. 
Wayne, PA: Clinical and Laboratory Standards Institute; 2005.

World Health Organization. Laboratory Biosafety Manual. 
3rd ed. Geneva, Switzerland: World Health Organization; 2004.

World Health Organization. Coronavirus disease (COVID-19) 
technical guidance: Laboratory testing for 2019-nCoV in humans. 
3. Molecular assays to diagnose 2019-nCoV. 
https://www.who.int/docs/default-source/coronaviruse/
protocol-v2-1.pdf?sfvrsn=a9ef618c_2

12. References

1.

2.

3.

4.

5.

6.

10. Interpretation of Results * 1copy™ COVID-19 qPCR Multi Kit Analytical Specificity
   Microorganisms

Other high priority pathogens from 
the same genetic family

High priority organisms likely in the 
circulating area

Human coronavirus 229E Adenovirus (e.g. C1 Ad. 71)
Human coronavirus OC43 Human Metapneumovirus (hMPV)
Human coronavirus HKU1 Parainfluenza virus 1-4
Human coronavirus NL63 Influenza A & B

SARS-coronavirus Enterovirus (e.g. EV68)
MERS-coronavirus Rhinovirus

SARS-coronavirus 

Chlamydia pneumoniae
Haemophilus influenzae
Legionella pneumophila

Mycobacterium tuberculosis
Streptococcus pneumoniae

Streptococcus pyogenes
Bordetella pertussis

Mycoplasma pneumoniae
Pneumocystis jirovecii (PJP)

Pooled human nasal wash - to 
represent diverse microbial flora in 

the human respiratory tract
Candida albicans

Pseudomonas aeruginosa
Staphylococcus epidermis
Staphylococcus salivarius

* RdRp positive [FAM] * E positive [FAM]

* IPC positive [TexRED] * Negative [FAM/TexRED]

DEPC DW provided in kit is used as a negative control(NTC; no 
template control). It is needed to evaluate if any contamination exists 
in reaction mix and is used at least one in an analysis. NTC should be 
negative and not exhibit fluorescence growth curves that cross the 
threshold line. If a false positive occurs with NTC reactions, sample 
contamination may have occurred. Invalidate the run and repeat the 
assay with stricter adherence to the procedure guidelines. 

Control 1 (E gene plasmid) and control 2 (RdRp gene plasmid) are 
used as positive controls. A positive control is needed to evaluate run 
validity in order to generate a valid result. 
A positive control should produce a positive result at or before 
35 cycles for each target included in the test. If expected positive 
reactivity is not achieved, the run should be invalidated and repeated 
with stricter adherence to procedure guidelines. 

IPC (Internal positive control) originated from specimens is used as an 
extraction control and internal control. The IPC is needed to evaluate, 
whether the extraction and amplification procedure is valid or not.
Failure to detect IPC in patient’s specimen may indicate improper 
extraction of nucleic acid from clinical materials resulting in loss of 
nucleic acid or carry-over of PCR inhibitors from clinical specimens 
and absence of sufficient human cellular material in sample to enable 
detection.
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