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Agenda

• Background: overview of microsampling clinical applications

• Tasso-M20 evaluation objectives

•Early adoption experiences
•Understanding wicking volume in lieu of formal COA
•Feasibility testing with model compounds
•Development of evidence-based feasibility approaches for M20

• Future directions on M20 microsampling



Patient-centric sampling benefits both patient & sponsor

HIGH LOW
Cost, Skill, Burden

Bring the patient to 
the trial

Bring the trial to 
the patient

What does this mean for the sponsor?
Improved clinical trials

• Greater geographical diversity à greater patient diversity

• Faster recruitment & enrollment

• More robust data

• Potential to decrease trial size & cost

• Risk mitigation from pandemic, natural disaster, etc. in the 
decentralized trial

What does this mean for the patient?

Sampling occurs at home or closer to home

Minimize disruption to daily responsibilities

Increased comfort & privacy

Sampling can occur continuously between site visits

Capture data around acute events (e.g., migraine)
Provide more confidence in health (e.g., infectious disease)

Microsampling approaches are used

Minimize pain during blood sampling

Minimize sample volume



Current Microsampling Device/Method in Clinical PK studies

Fingerstick with VAMS

• Fingerstick for capillary blood
• Less painful than venous blood draw
• Compatible with at home sampling

Tasso-M20™

• Capillary sampling from arm
• Collect 4 x 17.5 uL blood on sorbent tips
• Automated the collection procedure
• Compatible with at home sampling

Venous with VAMS

• Venous blood dip
• In clinic collection

v VAMS and Tasso-M20 have been used in multiple MSD trials for PK
v Tasso is preferred at home sampling device based on patient survey



Tasso-M20 STD/QC preparation 

Prepare STD/QC in Wet 
Blood*

Spike analyte in fresh whole 
blood and equilibrate

M20 STD/QC

Load spiked blood to absorbent 
tips

M20 Drying   

Dry in hood or in foil bags

Extraction 
Goal: high recovery and 
minimum matrix effect

Validation
• Follow plasma guidelines for regulated LC/MS/MS assay criteria
• Target recovery from dry state >85%
• Establish stability at RT and 40°C/75% relative humidity

* Standards and QCs are prepared in anticoagulated whole blood, whereas unknowns are collected as capillary blood  



Experience with Compound A VAMS and M20 assays

Parameters VAMS ( EDTA blood) M20 (EDTA blood) M20 (NaHep blood)

Extraction Method
Acid phosphatase hydrolysis, 

Direct Extraction (ACN) + 
MTBE 

Acid phosphatase hydrolysis, 
Direct Extraction (ACN) + MTBE 

Acid phosphatase hydrolysis, 
Direct Extraction (ACN) + MTBE 

Extraction Recovery (%) 91-97 91-95 91-95

Stability at RT
321 days (compound A) 76 days  111 days (40℃/75% RH)

143 days  (compound A+ 
phosphate) 35 days 77 days   (40℃/75% RH)

Drying and Packaging Dry in Clamshell overnight
Dry in cartridge overnight

Lancet head attached in foil bag 
with desiccant

Foil bag with desiccant

VAMS method was not transferrable to the M20 device

vAssay Issues with M20
o Ex vivo metabolism of adenosine base to inosine during overnight drying identified
o Anticoagulant impact during the enzymatic process: potential metal cofactor chelation



Compound B VAMS vs M20, direct extraction

VAMS Tasso M20

Nominal 
Concentration

(ng/mL)

Calculated 
Concentration

(ng/mL)

Accuracy Precision
(CV%)

Calculated 
Concentration

(ng/mL)

Accuracy Precision
(CV%)

15 15.0 100.1 10.1 13.2 87.9 19.8

3750 3684.6 98.3 4.8 2660.8 71.0 21.9

• Compound B was validated by direct extraction on dried blood spots (DBS) previously
• DBS assay transferred acceptably to VAMS, but not to Tasso M20



Objectives

1. To understand whether the challenges observed in early use are widespread, and if the device is suitable 
for broader implementation

2. To characterize sampling volume

• Gravimetric experiments with M20 sorbent before and after sampling
• Accurate nominal wicking volume is critical to conduct recovery experiments, as well as to comply with internal SOPs for critical 

volume transfers

3. To develop generic approaches for the M20 device

• Identify and evaluate model compounds with the M20 device 
• Evidence based feasibility and method development approaches
• Draft an internal guidance document outlining the bioanalytical use and implementation of polymeric sorbent devices



Gravimetric Assessments of the Tasso-M20 Wicking Volume

Tip sorbent weight       
(clean M20) CV % ≤ 1.5% (within cartridge, n=12; across lots, n=3)

Dry blood tip weight
Manual pipette spiked ( 17.5 uL) (n=4) CV% <1.8%

Flow through (n=4) Bias 11.3%,  CV% <3.5%

Wet blood tip weight               
(with target 17.5 µL)

Flow through/remove tip into closed vial (n=4) Bias -0.7%,  CV% <2.1%

Dip into blood_ measure blood loss (n=8) Bias 8.5 %,  CV% <5.1%

Dip into blood/measure tip in closed vial (n=4) Bias 4.2 %,  CV% <5.1%

• Consistent sorbent weight within lot and between lots
• Different blood application/weighing methods showed weight differences
• Precision across and within lots is important with COA from vendor to confirm

• Blood application methods: 

• Manual pipette
• Flow through
• Dipping 



Capillary blood in clinical setting
- MSD volunteer program collection

1. Three donors provided EDTA venous, heparin venous, and capillary samples

2. Venous blood was used to prepare cartridges by flow through and manual pipetting

3. Capillary blood was collected with the Tasso M20 device

4. Average tare weights for the tip lot were used to measure dried weight



EDTA flow through

Heparin flow through

EDTA 17.5 uL Heparin 17.5 uL

Tasso Capillary*

*capillary collection for lot 1015 was visibly overflowed in the device

Hematocrit % EDTA NaHep

W1015 45 46.5

W1292 40 42

W1127 47.5 50.5



Evaluation Decision Tree

Identify compounds with 
existing validated 

microsampling methods 
(VAMS or DBS)

Transfer validated 
method   to M20 device

If method passes with 
acceptable recovery and 

LTS (stressed at 
40C/75%):  testing 

complete

If method fails, optimize 
extraction recovery and 

reassess

If method fails, consider 
study with radiolabeled 

compound

Final understanding of 
stability versus 
extractability

If stability fails, trigger the cold 
storage condition, alternate 

anticoagulant, or other remedies (ex. 
modify sorbent…)

Optimize extraction in stressed samples, 
and on a high HTC (especially where 

blood does not extract)

• Assess sodium heparin overnight drying performance
• Consider all extraction techniques from direct extraction to mechanical agitation if VAMS method fails
• Primary deliverable is an evidence based standard approach for M20 methods



Evaluation Procedure

Feasibility assessment*: 

• Recovery >85%, 

• Stability (RT, 40C/75%RH)- 1 week, 1 month

• Sensitivity – same as VAMS LLOQ

• Core run  - precision and accuracy

• Drying process: Overnight at hood, LTS in foil bag with lancet head, film removal

* Typical method development feasibility assessments for microsampling (recovery, stability, sensitivity)

Primary goal is to determine whether standard 
approaches leveraged for VAMS are applicable to the 

M20 device

Do most VAMS 
methods transfer 

to M20?

Existing VAMS 
approaches can 

continue to be used

Develop a new, 
evidence based 

standard approach 
for M20

Yes

No



Properties for model compounds

*Developed prior to full evaluation design
** De novo method development on M20, no prior VAMS method developed

Compound A* Compound B* Compound C Compound D Compound E Compound F Compound G Compound H Compound 
I**

Molecular 
Weight 293 492 448 418 343 353 407 444 421

Log D @ pH3 0.51 5.92 -0.75 -0.42 0.1 -2.26 -1.74 -0.69 1.84 @ 
pH7

Existing 
VAMS 

method?
Yes No Yes Yes Yes Yes Yes Yes No

VAMS 
extraction 
technique

Enzyme 
incubation/ 

direct extraction 
and LLE 

n/a
Direct 

extraction w/ 
acetonitrile

Direct 
extraction w/ 
methanol and 

acetone

LLE with MTBE

Direct 
extraction 

with 
80/20/0.1  

acetonitrile/w
ater/formic 

acid

Direct 
extraction with 

80/20/0.1  
acetonitrile/w

ater/formic 
acid

LLE with MTBE n/a



Compound H Method Modification Example

Parameters VAMS M20 (VAMS Method) M20 (Modified Method)

Extraction Method Wet, sonicate, MTBE LLE Wet, sonicate, MTBE LLE Genogrinder 
homogenization

Extraction Recovery (%) 90-92 n/a 102-103

Accuracy (%), (Precision, 
CV%, n=4)

101-108 (2.4-8.2)* 98.0-128 (EDTA)
79.8-89.1 (Heparin)

106-113 (EDTA)
100-110 (Heparin)

Stability, Days 35 (RT) n/a 30 (RT)**

14 (40°C/75% RH) 7 (40°C/75% RH)

Drying and Packaging Dry in clamshell 
overnight

Dry in cartridge 
overnight

Dry in cartridge 
overnight

Dry in foil bag with 
desiccant

Dry in foil bag with 
desiccant

* n=15
** Precision >15%



Evaluation Summary

Compound Compound 
A

Compound 
B

Compound 
C

Compound 
D

Compound 
E

Compound 
F

Compound 
G

Compound 
H

Compound I

M20

Directly transferrable Major 
modification

NA Yes Yes Yes Yes Yes Major 
modification

NA

Recovery,  P&A, 1 wk stability Yes Yes Yes Yes Yes Yes Yes Yes Yes

1 mo stability at RT Yes No Yes Yes Yes Yes Yes No Yes

1 mo Stability at 40C/75%RH Yes No No No Yes Yes Yes No Yes

M20 with Film No (1 day) NA No (1 mo at 
40C/75%RH)

Yes ( 1 mo RT)
Yes ( 1 day at 

RT and 
40C/75%RH)

Yes ( 4 d) Yes ( 3 d) No (1 mo RT) Yes (10 days)

M20 in NaHep Yes NA No (1 day) Yes (1 day)
Yes (1 mo at RT 

and 
40C/75%RH)

NA
Yes (1 mo at RT 

and 
40C/75%RH)

Yes ( 1 d)
Yes (35 d at RT 

and 
40C/75%RH)

VAMS 

RT  Stability  (Days) 321 NA 244 77 210 113 73 35 NA

40C/75%RH  Stability  (Days) 46 NA 27 77 36 11 14 14 NA

Criteria: ≤ 15% of target in accuracy and Precision *Revised method



Performance summary

• Nine compounds were evaluated on the Tasso M20 sorbent 

• Two compounds were de novo method development
• Seven compounds leveraged existing VAMS methods
• Feasibility (minimum 1 week stability) was established for all nine compounds
• Four compounds failed >30 days LTS at accelerated and/or ambient storage

• Of the seven model compounds with VAMS methods

• Five methods transferred with acceptable precision, accuracy, recovery, and one week stability
• Two method required significant modification to pass acceptance criteria 

• Heparin blood displayed insignificant LTS differences from EDTA

• Two out of seven compounds showed anticoagulant effect

• M20 seems to be feasible for clinical PK applications based on the model compound tests 



Proposed high level standard approach for M20 sample prep

1. Based on broader experience with polymeric dried blood samples and specific cases studied here

2. “Fit for most” approach that may evolve with more experience

3. Based on advancing from least complex to most complex upon failures during feasibility, requires 
optimization of specific extraction solvents

Pre-wet sample with sonication followed by direct extraction

Pre-wet sample with sonication followed by mechanical agitation/homogenization

Add liquid-liquid extraction as necessary for sensitivity and/or matrix clean up



Future steps for Tasso-M20

1. Continue to collaborate with vendor
• Formal COA is required
• Alternate surfactant treatment options/additives

2. Automation of the STD/QC preparation process and clinical sample 
handling 
• Hamilton automation for STD/QC preparation was programmed, initially tested, and validation is 

planned. 
• Improve the clinical sample handling process on receiving, sample handling in lab, sample 

extraction and storage.

3. Broader evaluations on new devices are conducted as they are 
developed.  There is always room to make trials less burdensome to the 
patient and more valuable to the sponsor. 
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