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The Mitra Microsampler class I medical device is for direct specimen collection of blood and other biological fluids. It is not specific to any clinical test, and is not for 
use in diagnostic procedures. Use of the Mitra Microsampler in Laboratory Developed Tests (LDTs) requires further processing including the establishment of 
performance characteristics and successful validation by the laboratory in a manner consistent with CLIA requirements. The Mitra microsampler is patent pending.



microsampling devices

DBS card Capillary tube

No hematocrit (HCT) bias x

Automatable extractions

Quantitative volume collection x

User-friendly sampling

No freeze/thaw cycle x

No cold chain/biohazard shipping x

No sub-punching required x



next generation Mitra® microsampling device

The Mitra Microsampler class I medical device is for direct specimen collection of blood and other biological fluids. It is not specific to any clinical test, and is not for 
use in diagnostic procedures. Use of the Mitra Microsampler in Laboratory Developed Tests (LDTs) requires further processing including the establishment of 
performance characteristics and successful validation by the laboratory in a manner consistent with CLIA requirements. The Mitra microsampler is patent pending.

• Based on Volumetric Absorptive Microsampling  
(VAMS ) technology
• Collect 10 or 20 µL in seconds, regardless of blood HCT %

• Hydrophilic porous material rapidly wicks fluid

• Fixed, highly reproducible internal volume

• Sampler body allows for easy adaptation to automation



video of rapid, simple sample collection

Mitra Sampling Example for Presentations.mp4


HCT independent collections (10 µL)



HCT effect on blood volume absorbed

• Max volume bias from 45% HCT is 3%

• 5% max volume deviation over HCT ranges 20% to 70%

y = 0.0085x + 10.107
R² = 0.5355
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Data Courtesy of Neil Spooner and Phil Denniff, GSK (Anal. Chem., 2014, 86 (16), pp 8489–8495)



HCT independent collections (20 µL)



streamlined workflow



Mitra® device formats

• Direct sampling cartridges 
and clamshells

• Automatable 96-racks



semi-automation of Mitra® device

1 Good Solvent Transfer.MTS


microsampling devices

DBS card Capillary tube Mitra® device

No hematocrit (HCT) bias by spot 
migration

x x

Automatable extractions x

Quantitative volume collection x x

User-friendly sampling x

No freeze/thaw cycle x x

No cold chain/biohazard shipping x x

No sub-punching required x x



immunosuppressant monitoring

• Collaboration with Leeds Teaching Hospital, St. James Hospital (36 
patients) 

• Development of an at-home assay for tacrolimus monitoring

• Measure the correlation between in-house “wet sample” method and 
Mitra® dry sample method

The Mitra Microsampler class I medical device is for direct specimen collection of blood and other biological fluids. It is not specific to any clinical test, and is not for 
use in diagnostic procedures. Use of the Mitra Microsampler in Laboratory Developed Tests (LDTs) requires further processing including the establishment of 
performance characteristics and successful validation by the laboratory in a manner consistent with CLIA requirements. The Mitra microsampler is patent pending.



study design

The Mitra Microsampler class I medical device is for direct specimen collection of blood and other biological fluids. It is not specific to any clinical test, and is not for 
use in diagnostic procedures. Use of the Mitra Microsampler in Laboratory Developed Tests (LDTs) requires further processing including the establishment of 
performance characteristics and successful validation by the laboratory in a manner consistent with CLIA requirements. The Mitra microsampler is patent pending.

Data courtesy of Stephen Stephenson.  Leeds Teaching Hospital, St. James Hospital, England. 



study design (continued)

The Mitra Microsampler class I medical device is for direct specimen collection of blood and other biological fluids. It is not specific to any clinical test, and is not for 
use in diagnostic procedures. Use of the Mitra Microsampler in Laboratory Developed Tests (LDTs) requires further processing including the establishment of 
performance characteristics and successful validation by the laboratory in a manner consistent with CLIA requirements. The Mitra microsampler is patent pending.

Data courtesy of Stephen Stephenson.  Leeds Teaching Hospital, St. James Hospital, England. 



study results

• Calibration curve: tacrolimus from a Mitra® Microsampler extract 

Data courtesy of Stephen Stephenson.  Leeds Teaching Hospital, St. James Hospital, England. 

The Mitra Microsampler class I medical device is for direct specimen collection of blood and other biological fluids. It is not specific to any clinical test, and is not for 
use in diagnostic procedures. Use of the Mitra Microsampler in Laboratory Developed Tests (LDTs) requires further processing including the establishment of 
performance characteristics and successful validation by the laboratory in a manner consistent with CLIA requirements. The Mitra microsampler is patent pending.



study results (continued)

• Correlation: in-house wet vs. Mitra® organic extraction method 

R2 = 0.9034

Data courtesy of Stephen Stephenson.  Leeds Teaching Hospital, St. James Hospital, England. 

The Mitra Microsampler class I medical device is for direct specimen collection of blood and other biological fluids. It is not specific to any clinical test, and is not for 
use in diagnostic procedures. Use of the Mitra Microsampler in Laboratory Developed Tests (LDTs) requires further processing including the establishment of 
performance characteristics and successful validation by the laboratory in a manner consistent with CLIA requirements. The Mitra microsampler is patent pending.



study results (continued)

• Correlation: in-house wet vs. Mitra® protein precipitation method 

R2 = 0.9536

Data courtesy of Stephen Stephenson.  Leeds Teaching Hospital, St. James Hospital, England. 

The Mitra Microsampler class I medical device is for direct specimen collection of blood and other biological fluids. It is not specific to any clinical test, and is not for 
use in diagnostic procedures. Use of the Mitra Microsampler in Laboratory Developed Tests (LDTs) requires further processing including the establishment of 
performance characteristics and successful validation by the laboratory in a manner consistent with CLIA requirements. The Mitra microsampler is patent pending.



immunosuppressant monitoring summary

• Strong correlations can be built between standard methods 
and Mitra® microsampling methods using simple extraction 
methods

• Immunosuppressant assays may benefit from a protein 
precipitation method for extraction

• Data indicates that microsampling approaches can be 
applied to therapeutic drug monitoring of 
immunosuppressants in the clinic or potentially at-home



molecular diagnostics
• Study by Norgen Biotek Corp for total RNA/DNA purification 

and detection from blood preserved on Mitra® device

• Aims to validate if dry blood microsampling can be used as a 
collection device for various downstream applications 

• Is microsampling a viable solution for genotyping and biomarker 
identification 

The Mitra Microsampler class I medical device is for direct specimen collection of blood and other biological fluids. It is not specific to any clinical test, and is not for 
use in diagnostic procedures. Use of the Mitra Microsampler in Laboratory Developed Tests (LDTs) requires further processing including the establishment of 
performance characteristics and successful validation by the laboratory in a manner consistent with CLIA requirements. The Mitra microsampler is patent pending.



study design
• DNA purification, quantitation and detection

• RNA purification, quantitation, and detection

• SNP detection 

• RNA expression analysis by Next Generation Sequencing

Data courtesy Dr. Bernard Lam, et. al. Norgen Biotek Corp., Canada. 

The Mitra Microsampler class I medical device is for direct specimen collection of blood and other biological fluids. It is not specific to any clinical test, and is not for 
use in diagnostic procedures. Use of the Mitra Microsampler in Laboratory Developed Tests (LDTs) requires further processing including the establishment of 
performance characteristics and successful validation by the laboratory in a manner consistent with CLIA requirements. The Mitra microsampler is patent pending.



DNA and RNA quantification by NanoDrop

Data courtesy Dr. Bernard Lam, et. al. Norgen Biotek Corp., Canada.
NanoDrop is a trademark of Thermo Fisher Scientific.  

The Mitra Microsampler class I medical device is for direct specimen collection of blood and other biological fluids. It is not specific to any clinical test, and is not for 
use in diagnostic procedures. Use of the Mitra Microsampler in Laboratory Developed Tests (LDTs) requires further processing including the establishment of 
performance characteristics and successful validation by the laboratory in a manner consistent with CLIA requirements. The Mitra microsampler is patent pending.



SNP identification

Data courtesy Dr. Bernard Lam, et. al. Norgen Biotek Corp., Canada. 

The Mitra Microsampler class I medical device is for direct specimen collection of blood and other biological fluids. It is not specific to any clinical test, and is not for 
use in diagnostic procedures. Use of the Mitra Microsampler in Laboratory Developed Tests (LDTs) requires further processing including the establishment of 
performance characteristics and successful validation by the laboratory in a manner consistent with CLIA requirements. The Mitra microsampler is patent pending.



microRNA detection by NGS

Data courtesy Dr. Bernard Lam, et. al. Norgen Biotek Corp., Canada. 

The Mitra Microsampler class I medical device is for direct specimen collection of blood and other biological fluids. It is not specific to any clinical test, and is not for 
use in diagnostic procedures. Use of the Mitra Microsampler in Laboratory Developed Tests (LDTs) requires further processing including the establishment of 
performance characteristics and successful validation by the laboratory in a manner consistent with CLIA requirements. The Mitra microsampler is patent pending.



molecular diagnostics summary
• Total RNA (large mRNA and microRNA) & DNA were preserved in 

the Mitra device

• Proportional amount of RNA or DNA was successfully purified from 
1 or 2 Mitra Device

• Isolated RNA or DNA were high quality. 
• Nucleic acids purified were used successfully in downstream applications 

including qPCR and Sanger sequencing (DNA) & RT-qPCR and Next Gen 
Sequencing (Small RNA-Seq) (RNA)

The Mitra Microsampler class I medical device is for direct specimen collection of blood and other biological fluids. It is not specific to any clinical test, and is not for 
use in diagnostic procedures. Use of the Mitra Microsampler in Laboratory Developed Tests (LDTs) requires further processing including the establishment of 
performance characteristics and successful validation by the laboratory in a manner consistent with CLIA requirements. The Mitra microsampler is patent pending.



resources



from barcode to data



from barcode to data



from barcode to data

Hamilton STARlet  

o STARlet is a trademark of Hamilton Company



mitra autocartridge for walk-away 
automation
• Designed for use with Hamilton STARlet  systems

• Same easy sampling and shipment as clamshell and cartridge

• Walk-away automation for reformatting and extraction

• Anticipated availability of 4-sampler Autocartridge in early 2017

• Other configurations (2 and 3-sampler) in development

o STARlet is a trademark of Hamilton Company

Patent Pending



autocartridge:   hamilton solution for 
reformatting and extraction

o STARlet is a trademark of Hamilton Company

Patent Pending



autocartridge:   hamilton solution for 
reformatting and extraction

Easy loading Automated Reformatting                      
and Extraction

o STARlet is a trademark of Hamilton Company

Patent Pending



summary
• we have come a long way in two years

• mitra is being used in a huge number of ways 
• new products

• applications

• understanding

• This is just the tip of the iceberg!

Patent Pending



resources



need advice on mitra method optimization and validation?  
please contact the neoteryx team on info@Neoteryx.com
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