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NAICATM SYSTEM
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NEXT GENERATION OF PCR 
Digital PCR

PCR

Amplify Target DNA

Quantitative PCR

Relative quantification
Real-time with standard curves
Ubiquitously spread method

Digital PCR

Absolute quantification
No standard curve
(endpoint PCR)
Increased sensitivity

OUR MISSION: 
MAKE DIGITAL PCR A LAB COMMODITY
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PARTITIONING PCR READING & ANALYSIS

PRINCIPLE
OF DIGITAL PCR

𝑵𝒑𝒐𝒔

𝑁𝑡𝑜𝑡
P O I S S O N  S T A T I S T I C S

636 cp/µL with 
2.2 % 
uncertainty

Wild-type DNA

RESULTS
2636 cp/µL with 2.2 %
uncertainty
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PARTITIONING PCR READING & ANALYSIS

C = 102 cp/µL
C = 152 cp/µL
C = 8 cp/µL

Droplet crystal:
Self-assembled

array of  droplets

PRINCIPLE
OF CRYSTAL DIGITAL PCRTM

2 Parameters for accurate quantification in dPCR:
• Number of droplets • Size of the droplets
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Variant DNA 1

Variant DNA 2

RNA



THE UNIQUE FEATURES 
OF THE NAICA™ SYSTEM

Naica GeodeSapphire Chip
(consumable)

Crystal Miner
(software)Naica Prism3

“We are extremely satisfied with 

the Naica System, which fully 

answers our needs in terms of 

precision and reproducibility for 

liquid biopsy testing.”

Dr. Ludovic LACROIX
Dir. Translational Research / 
Institut Gustave Roussy

An easy-to-use and 
integrated solution 
for digital PCR

Fast time-to-result  
(2h30)

Reliable multiplex 
assays with 
3-color detection
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Sapphire Chip
pre-filled with oil

25 µL

~ 30 000

0.59 nL

4 / chip

0.2 cp/µL

5 logs

Droplet crystal:
Self-assembled 
array of  droplets

AT THE HEART OF OUR INNOVATION:  
THE SAPPHIRE CHIP
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STEP 1 
PREPARE THE SAPPHIRE CHIP – 5 MIN

UNPACK SAPPHIRE CHIP

PIPETTE 25 µL OF PCR MIX

COMPATIBLE MIXES 
AND CHEMISTRIES: 

Use with Quanta BioSciences
PCR and RT-PCR Mix with no 
ROX

With TaqMan™ Probes, 
add Fluorescein as reference 
dye

SEAL INLET PORT WITH CAP
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STEP 2
PARTITION & AMPLIFY – 2H10

STEP 2.2 – AMPLIFY 

Standard cycling conditions:

40 °C

95 °C
60 °C

STEP 2.1 – PARTITION 

Charge chips into the Geode
• 1-3 chips and 1-12 samples/run
• ~30,000 partitions/sample

Contactless fluid injection
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STEP 3
DETECT – 10 MIN (50s/SAMPLE)

TRANSFER CHIPS TO THE PRISM3

• 1-3 chips and 1-12 samples/run
• 3 color fluorescence imaging

Blue
Ex: 415-480 nm
Em: 495-520 nm 

FAM…

Green
Ex: 530-550 nm
Em: 560-610 nm 

ROX, HEX, Cy3…

Red
Ex: 615-645 nm
Em: 655-720 nm

Cy5, Cy5.5…
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User-friendly software 
with intuitive visuals

Simple image analysis 
and data exploration

A trustworthy quality control

STEP 4
ANALYZE YOUR DATA WITH THE CRYSTAL MINER SOFTWARE 
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EXPLORE CRYSTALS
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DESCRIPTION

PROCESS TIME
2H30

HANDS-ON TIME
5 min

PERFORM CRYSTAL DIGITAL PCRTM

IN 2H30 WITH MINIMUM HANDS-ON TIME

Pipette 25 µL of PCR mix 
into the Sapphire Chips 
and seal with cap

Place Sapphire chip 
into the Geode and launch 
the combined partitioning 
and thermocycling program

Image Chips using 
three fluorescent 
detection channels

Analyze results using 
our intuitive Crystal 
Miner software
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dPCR
POTENTIAL APPLICATIONS

+3300 
publications for digital PCR in 2018*
Oncology is driving the field

TYPE OF ASSAYS:

Absolute quantification (DNA/RNA)

Copy number variation

Rare event detection

Gene expression

*Source: Google Scholar
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ENVIRONMENT

INFECTIOUS 
DISEASES

ONCOLOGY

FOOD 
TESTING

PRENATAL 
SCREENING

ORGAN 
TRANSPLANT
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COVID-19 PANDEMIC
SARS-CoV-2
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As of April 28, 2020:
• More than 3 million cases reported 

worldwide
• 185 countries and regions

• More than 1 million cases confirmed in 
the US

• More than 5.7 million tests for COVID-19 
have been conducted in the US
• 1.7% of the US population tested

Data from the Johns Hopkins University and Medicine Coronavirus Resource Center https://coronavirus.jhu.edu/map.html

Stilla has partnered with ApexBio to offer a digital PCR kit to detect SAR-CoV-2

Need for more research to understand the clinical outcomes of infection 

https://coronavirus.jhu.edu/map.html


A novel RUO kit for COVID-19 detection in human samples
developed by ApexBio
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Kit components
• dPCR master mix1
• dPCR master mix2
• Primer and probe mix
• COVID-19 positive control
• COVID-19 negative control

3-color kit to detect viral and human genes:
• COVID-19 ORF1ab (FAM)
• COVID-19 nucleoprotein N (HEX)
• Human control housekeeping gene (Cy5)
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Sensitive and specific detection of COVID-19 sequences
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• A positive control containing ORF1ab and nucleoprotein N sequences was serially diluted and tested in triplicate.
• A total of 8 µl of positive control was assessed in a 25µl reaction in a background of 1 ng of human RNA.

• The Crystal Digital PCR kit for COVID-19 detection was shown to reliably identify the viral sequences

• 0.6 cp/ul of ORF1ab (equivalent to 5 copies per 25ul reaction)

• 0.9 cp/ul of nucleoprotein N (equivalent to  7 copies per 25µl reaction)

• No false positives were observed in 15 negative controls containing 1 ng of human RNA per 25 µl reaction
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qPCR Number of 
patient tested

Negative 
(Undetermined) 15

Positive (Ct<35) 12

Doubtful (Ct>34) 18

COVID-19 quantification by cdPCR

• One recall, determined positive by cdPCR

Data obtained in collaboration with Pr. Drancourt & Dr. Bouam at Unité MEPHI, IHU Méditerranée Infection, Marseille.
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Correlation cdPCR (cp/µl) and qPCR (Ct) on positive samples

Nucleoprotein N ORF1ab

Full correlation cannot be reach, as qPCR is not standardized and 
patient samples are from different series
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• Patient samples originally tested by qPCR were revalidated with cdPCR
• Investigate high Ct values obtained by qPCR



COVID-19 quantification by cdPCR in high Ct qPCR data

Viral absence confirmed by cdPCR 7/18

Viral presence confirmed by cdPCR 11/18

*IC highlight a possible Collection/Extraction issue

Number CT qPCR Viral designation 
determined in cdPCR

1 37.32 neg

2 35.53 pos

3 35.15 pos

4 34.65 neg

5 36.92 neg

6 36.56 neg

7 36.75 pos

8 35.17 Pos

9 34.37 pos

10 37.43 pos

11 34.95 pos

12 38.17 neg*

13 33.78 pos

14 36,35 pos

15 36,66 neg

16 34,3 pos

17 36,96 neg

18 36,47 pos

Data obtained in collaboration with Pr.Drancourt & Dr.Bouam at Unité MEPHI, IHU Méditerranée Infection, Marseille.

High sensitive cdPCR Covid-19 detection kit is a powerful solution to 
investigate difficult to interpret high Ct value qPCR data.  
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qPCR Number of 
patient tested

Negative 
(Undetermined) 15

Positive (Ct<35) 12

Doubtful (Ct>34) 18



Digital PCR VS Quantitative PCR

Process

Analysis

Usage

Results

• High sensitivity and reproducibility
• Rare allele detection

• Monitoring of real-time reaction efficiency
• Relative gene expression if differences are 

>2-fold

• Absolute quantification
• Lower variability

• Relative quantification
• Reproducible results rely on human

expertise

• No standard curve required• Standard curve required

• Same Sample preparation methods and reagents
• Similar initial sample volumes
• Capability of multiplexing (amplifying several different DNA sequences simultaneously)

Digital PCRQuantitative PCR
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APPLICATION & TECHNICAL NOTES
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https://www.gene-pi.com/
https://www.stillatechnologies.com/application-notes/


LAUNCH IN MARCH 2019:

LEARNING CENTER: 
www.gene-pi.com 

3 online statistical tools
▪ Poisson Law
▪ CNV
▪ Limit of Blank/Limit of Detection

3 tutorials
▪ Rare Mutation Detection
▪ CNV
▪ Drop-off Assay

14 how to’s

3 memos

1 videoDIGITAL PCR

Learn, train and experiment with cutting-edge tools and methods
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http://www.gene-pi.com/


SPECIAL THANK YOU TO:
Pr .  Michael  Drancourt
Dr .  Amar Bouam
Romain Par i l laud

ANY QUESTIONS? 
K imber ley .Gu t i e r re z @st i l l a . f r
For more information on product and workflow, visit our website at
www.stillatechnologies.com
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THANK YOU FOR YOUR ATTENTION!
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