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The promise of microsampling, delivered

introduction to neoteryx
services/products,

publications/resources, and future
plans

The Mitra Microsampler class | 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
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next generation Mitra® microsampling device

* Based on Volumetric Absorptive Microsampling
(VAMS™) technology
* Collect 10 or 20 uL 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

CE v ‘

The Mitra Microsampling Device iz a FDA listed Class 1 device

(D254956). Neoterys complies with FOA good manufacturing

practices, CFR &20 regulations, and 150 13485,

The Mitra Microsampler class | 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.
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video of rapid, simple sample collection

ry
44neoteryx

The promise of microsampling. delivered
L



Mitra Sampling Example for Presentations.mp4

HCT independent collections (10 puL)
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Overall average = 10.1 L
Overall RSD = 3.5%
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HCT effect on blood volume absorbed

* Max volume bias from 45% HCT is 3%

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

Volume blood absorbed by tip (uL)
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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 L)
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Overall average = 21.08 uL
Overall RSD =2.5%
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streamlined workflow

Labeling ) Centrifuge ‘
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Analyze Extraction
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Mitra® device formats

* Direct sampling cartridges e Automatable 96-racks
and clamshells

# Mitra IS OE R

20uL Mitra Microsampler
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semi-automation of Mitra® device
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1 Good Solvent Transfer.MTS

microsampling devices

DBS card Capillary tube Mitra® device

O A
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- W
No hematocrit (HCT) bias by spot X X
migration
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

A neoteryx

The promise



iIimmunosuppressant 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
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The Mitra Microsampler class | 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 [T
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

In-House (Wet) Protein Precipitation Method

1. 25pL of calibration standards/QC/ patient sample were placed in
1.5 mL Eppendorf® tubes

2. A solution of 100 uL 0.1 M zinc sulphate solution followed by 250 L
working IS solution (MeOH) was added to the samples

3. The tubes were capped and vortexed for 20 seconds then centrifuged
for 5 minutes at 10,000 rpm

4. The supernatant was then analysed by 2D LC-MS/MS
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Data courtesy of Stephen Stephenson. Leeds Teaching Hospital, St. James Hospital, England. The promise of microsampling. delivered

The Mitra Microsampler class | 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 (continued)

Mitra Organic Extraction Method

1. Patient blood samples with calibrators (7) and QCS (4) were sampled
with Mitra and dried for 1h

2. The Mitra tips were placed into a 96-well collection plate containing
200 pL of methanol (containing internal standard) and shaken for 1h

(1100 rpm)
3. The tips were removed and the supernatant was dried then
reconstituted in mobile phase

4. The samples were then analysed by 2D LC-MS/MS

Mitra Protein Precipitation Method

1. Patient blood samples with calibrators (7) and QCS (4) were sampled
with Mitra and dried for 2h

2. The samplers were added to wells of a 96-well plate containing water
(100 L) and vortexed for /2 h after which the samplers were discarded

3. A premix of 100 pL of 8 % zinc sulfate and 100 pL of methanol with IS
was added to each well and the plate was vortexed for 5 minutes

4. The samples were transferred to centrifuge tube (1.5mL Eppendorf) and
spun for 5 min

5. The samples were then analysed by 2D LC-MS/MS
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Data courtesy of Stephen Stephenson. Leeds Teaching Hospital, St. James Hospital, England. The promise of microsampling. delivered

The Mitra Microsampler class | 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

 Calibration curve: tacrolimus from a Mitra® Microsampler extract

0.357
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0.10+
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R = 0.9993

0
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Analyte Conc. / IS Conc.

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

The Mitra Microsampler class | 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.
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study results (continued)

e Correlation: in-house wet vs. Mitra® organic extraction method
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Data courtesy of Stephen Stephenson. Leeds Teaching Hospital, St. James Hospital, England. The promise of microsampling, delivered

The Mitra Microsampler class | 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 L
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)

e Correlation: in-house wet vs. Mitra® protein precipitation method
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Data courtesy of Stephen Stephenson. Leeds Teaching Hospital, St. James Hospital, England.

The Mitra Microsampler class | 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.
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iImmunosuppressant 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
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molecular diagnhostics

 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
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The Mitra Microsampler class | 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 Ll
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
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Data courtesy Dr. Bernard Lam, et. al. Norgen Biotek Corp., Canada.
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The Mitra Microsampler class | 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 LN
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™

DNA Quantification by NanoDrop

DNA Yield, ng

1 Tip (20pL) 2 Tips (40 L)

RNA Yield, ng

RNA Yield Quantification by NanoDrop

1 Tip (20pL)

2 Tips (40pL)

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

The Mitra Microsampler class | 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.
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SNP identification

VKORC1 Forward Sequence Result

Consensus
Identity

O+ 1.s2q_001_A07.ab1 extraction

Ce 2 s2q_003_B07.ab1 extraction

Ce 3, 52q_005_C07.ab1 extraction

Cs 4. 50q_007_D07.ab1 extraction

Ce 5. 52q_008_D08.ab1 extraction

Ce 6.52q_009_E07.ab1 extraction

Ce 7.s2q_010_E08.ab1 exraction

Ce 8 52q_011_F07.ab1 extraction

D¢ 9.s2q_012_F08.ab1 extraction

Ce 11, VKORC1

<
Ce 10.seq_014_0608.ab1 exraction

The VKORC SNP of “A” was
successfully identified in all samples

(reference sequence/wild type is “G”)
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Data courtesy Dr. Bernard Lam, et. al. Norgen Biotek Corp., Canada.

The Mitra Microsampler class | 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

DNA from
1Tip

Reference
Sequence
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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

No. of microRNA Detected in NGS miR-21 RT-qPCR (Day 0 vs Day 7)

Day 7

No. of microRNA Detected

2 Tips Control
(liquid blood)

$15 RT-qPCR (Day 0 vs Day 7)

Day 7 Day 0
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The Mitra Microsampler class | 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 b
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 Dr. Bernard Lam, et. al. Norgen Biotek Corp., Canada.




molecular diagnhostics 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 gPCR and Sanger sequencing (DNA) & RT-gPCR and Next Gen
Sequencing (Small RNA-Seq) (RNA)
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The Mitra Microsampler class | 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 Ll
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.
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from barcode to data
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from barcode to data
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from barcode to data

Hamilton STARlet™
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Patent Pending

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

— = a9y
-
o

—

* Anticipated availability of 4-sampler Autocartridge in early 2017
* Other configurations (2 and 3-sampler) in development '; neoteryx:

The promise of microsampling. delivered
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Patent Pending

autocartridge: hamilton solution for
reformatting and extraction

o  STARletis a trademark of Hamilton Company



Patent Pending

autocartridge: hamilton solution for
reformatting and extraction

Easy loading Automated Reformatting
I and Extraction ‘

o  STARletis 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
e applications
* understanding
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resources

Breaking News Mitra® microsampling devices available in cartridge formats for at-home sample collection x
A4 neoteryx Animal Research Clinical Trials Clinical Research Products Resources Company Order

Resources

All Topics v

do dried blood microsamples
have a place in the clinical lab

application note: total RNA/DNA webinar: do dried blood VAMS publication list r&d poster: evaluation of mitra
purification & detection from microsamples have a place in for pk/pd study of beta-lactams
dried blood microsampling clinical research labs?

device
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® Mitra \@5 MS
ACL

video: quantitative, absurdly video: the next generation in microsampling data presented at mitra product brochure
simple microsamplina bioloaical samplina MSACL 2016
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need advice on mitra method optimization and validation?

please contact the neoteryx team on info@Neoteryx.com
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