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Features 
• Polymeric porous tip absorbs a fixed-volume of sample
• Direct sampling from a fingerprick
• Blood collection not affected by HCT, density.
• Plastic handle similar to a pipette tip
• Tested for different biological matrices 
• Amenable for automated processing

Advantages
• Reduction of biological fluid volumes
• Minimally invasive sampling
• Accurate sampling regardless of fluid density
• Transport and storage at RT
• Good compound stability
• Fast pretreatment procedure
• High-throughput analysis

Formats

• 10 µL
• 20 µL
• 30 µL
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• Sampling time
• Blood HCT
• Drying time, 

temperature, 
humidity

• Forced drying
• Storage conditions
• IS addition
• Extraction means 

and solvents
• Biological matrices 

other than WB

M. Protti, R. Mandrioli, L. Mercolini
Analytica Chimica Acta 46 (2019) 32-47

Main parameters
(potentially) affecting

VAMS performace
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Cocaine
COC

Benzoylecgonine
BEG

Cocaethylene
CET

Ecgonine methyl esther
EME

Blood microsampling
&

cocaine assessment

Forensics

Anti-doping

Clinical
toxicology

Sensitivity LOD 0.3 - 0.8 ng/mL LOQ 1.0 - 2-5 ng/mL
Linearity LOQ-500 ng/mL r2 >0.9990 
Recovery > 86%
Matrix effect 3-11%
Precision RSD% < 6.0

Target analytes LC-MS/MS parameters

Analyte Q1 
(m/z)

Q3 
(m/z)

COC 304.27
82.1
182.0

BEG 290.16
82.1
168.1

EME 200.13
182.0
82.1

CET 318.24
196.1
150.1

COC-D3 307.26 185.1
BEG-D3 293.25 85.1
EME-D3 203.25 185.1
CET-D3 321.26 199.0

• RP C8 stationary phase + guard column
• H2O + FA / ACN + FA, 

composition gradient
• Triple Quad, MRM, ESI+

EME
EME-D3
BEG
BEG-D3
COC
COC-D3
CET
CET-D3

Edaravone
EDV

R. Mandrioli, M. Protti, L. Mercolini
Molecules 25 (2020) 1046
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Volumetric accuracy
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• VAMS technology for the microsampling of biological fluids in dried form represents a 
promising approach for bioanalysis.

• Especially suitable for implementation in high-applicability methods with potential for use in 
the field, out of the lab: forensics, anti-doping, home-samplig etc.

• The potential as an alternative to the classic sampling of “in-tube” biofluids must be verified 
through in-depth studies taking into account the parameters influencing all the 
pre-analytical and analytical phases.

• Some parameters are ubiquitous and can be taken for granted, some must be verified 
case by case.

• The experimental design must take into consideration the objective of method application, 
the biological matrix, the target analytes and the required performances.

• The current interest of the bioanalytical community regarding VAMS technology is a good 
driving force for its deepening and consolidation as a potential future reference approach.
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