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Session Description and Objectives
• Microsampling enables increased 

sampling frequency for animal and human 
studies and decreases barriers to clinical 
trial enrollment. These benefits lead to 
larger and more inclusive datasets, but 
bioanalysis of microsamples does come 
with unique challenges. Here we: discuss 
the use of automated pipetter robots to 
improve workflows for dried blood spot 
analysis, demonstrate the applicability of 
dried matrix spots for analysis of non-
invasive matrices using the example of 
Tobramycin in human tears, and discuss 
practical aspects of Bioanalysis using 
volumetric absorptive microsampling.

• Understand the benefits and 
techniques of microsampling.

• Explore current and emerging 
technologies for bioanalysis of 
microsamples.

• Discuss practical considerations for 
bioanalysis of microsamples.
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Jason Watts, PhD
• Senior Scientist at Alturas Analytics, Inc. 2018-Current 
• Over a decade of GC-MS and LC-MS experience
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Microsampling

Sampling of very small volumes of biological material (typically ≤ 
50 microliters)
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Benefits of microsampling
• Preclinical

• Ethical
• Increased sampling frequency
• Use fewer animals

• Clinical
• Reduced barriers to enrollment
• More inclusive sampling
• Patient-centric 
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Benefits of microsampling (cont.)

• Fingerprick/heelprick
• No phlebotomist required

• Collection of blood drop on absorbent device
• Simple collection with the possibility of at-home 

collection

• Dry at ambient temperature
• No cold-chain

• Package and ship for bioanalysis
• Lower biohazard risk than liquid samples

• Store at ambient temperature until 
processed for analysis

• Many analytes are stable at room temperature for 
long-term storage

• Blood collection by a trained phlebotomist
• Centrifugation to collect and aliquot plasma
• Storage at -20C or -70C
• Shipment to the bioanalysis facility in 

biosafety containers with dry ice
• Storage at -20C or -70C until processed for 

analysis

Typical microsampling workflowConventional sampling workflow
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Adoption of various microsampling
techniques

From https://doi.org/10.4155/bio-2019-0019

https://doi.org/10.4155/bio-2019-0019
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Dried Blood Spots (DBS)

• Advantages
• Simple collection
• Simple storage and shipment
• Reduced biohazard risk

• Disadvantages
• Hematocrit effects
• Laborious extraction process

Image retrieved from https://theanalyticalscientist.com/fields-applications/spot-on June 16th 2020

https://theanalyticalscientist.com/fields-applications/spot-on
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Dried Matrix Spot (DMS) Analysis
• DBS technique can be applied to many biological matrices
• Clear matrices present a challenge

Figure 1. Ahlstrom 226 Specimen Collection Paper. (A) No 
color-indicating dye or sample spot, (B) No color-indicating dye 
with sample spot, (C) color-indicating dye with no sample spot 
and (D) color-indicating dye with sample spot.

Improved precision using color-indicating dyes
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Improved precision using color-indicating 
dyes.

Figure 1. Ahlstrom 226 Specimen Collection Paper. (A) No 
color-indicating dye or sample spot, (B) No color-indicating dye 
with sample spot, (C) color-indicating dye with no sample spot 
and (D) color-indicating dye with sample spot.
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Using pipetting robots to improve 
workflow

Figure 4 Internal standard being added to the DBS card by 
Apricot Designs liquid handling robot

From https://doi.org/10.4155/bio.13.214
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Dried Matrix Spot (DMS) Extraction

Figure 5 Dried blood spot punch extraction in tip of liquid 
handling robot.

From https://doi.org/10.4155/bio.13.214

Figure 3 A “semi-
manual” 
improved 
DBS/DMS 
punching device 
from TOMTEC.
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Volumetric Absorption Microsampling
(VAMS) 
• MITRA (Neoteryx) microsampling device
• Precise sample collection
• Ideal for pediatric or at home sampling
• Ideal for preclinical sampling
• Less impact of hematocrit
• Sample volumes as low as 10 µL
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VAMS devices volumetrically collect 
blood independent of hematocrit

From Biomedical Microdevices (2019) 21: 81 
https://doi.org/10.1007/s10544-019-0412-y
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Bioanalytical considerations for 
microsampling
• Can sufficient sensitivity be obtained?
• Extractions are simple, but laborious
• Storage stability
• Ambient sample storage
• Assay Validation

• Hematocrit
• Shipment stability
• Spot homogeneity-DMS/DBS only
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Adapting microsampling devices for 
collection of non-invasive matrices

• Saliva
• Sweat
• Lacrimal fluid
• Breast milk

• Practical Considerations
• Can sufficient sensitivity be achieved?
• Analyte stability
• Does the matrix concentration correlate with 

plasma concentrations? 
• What is gained over traditional sampling?
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Tears

• Constantly produced at 1.2 µL/min
• Unstimulated volume ~ 7 - 10 µL 
• 0.6 - 0.8% protein (0.4% albumin)
• pH 6.5 - 7.6
• Differences between stimulated 

and unstimulated collection

From Posa et al., 2012

From Posa et al., 2012

Capillary tube collection

Schirmer strip collection
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Tobramycin from human tears



Slide 19

Saliva

• Production and composition
• 0.5mL/min
• pH ~ 6 - 7
• Excretion of drugs dependent on 

permeability and protein binding
• Noninvasive collection

• Unstimulated
• Stimulated

Bellagambi et al., 2020
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Using blood microsampling device 
for saliva sampling

• Mitra® (Neoteryx) microsampling device
• Precise sample collection
• Ideal for pediatric or at home sampling
• 10, 20, or 30 µL sample volume
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Correlation between plasma and saliva 
dexamethasone concentrations

Thijssen et al., 1996
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Simple extraction of 
dexamethasone from saliva using 
a Mitra® Microsampling device

1. Collect sample on 20 µL Mitra® tip
2. Dry for at least 2 hours at ambient temperature
3. Place dried tip in 96 well plate with 

curve and QCs
4. Add 25 µL 100 ng/mL IS (Dex-D4 in ACN:H20 1:1)
5. Add 300 µL ACN. Vortex and incubate 30 min
6. Transfer extract to fresh plate. Evaporate 

to dryness
7. Reconstitute in 100 µL of ACN:H20 with 0.1% 

formic acid 0.4 ng/mL Dexamethasone extracted from Saliva
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Dexamethasone extracted from saliva
Concentration 

(ng/mL)
Assay Accuracy and 
Precision (% ± % CV)

% Recovery

0.8 98.3 ± 0.94% 94

50 103.5 ± 0.68% 117

400 100.1 ± 7.0% 121
Dexamethasone 392.5 g/mol

Dexamethasone structure from https://pubchem.ncbi.nlm.nih.gov/compound/Dexamethasone

https://pubchem.ncbi.nlm.nih.gov/compound/Dexamethasone
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Questions
AlturasAnalytics.com

info@alturasanalytics.com
(208) 883-3400

1324 Alturas Dr.
Moscow, ID 83843

mailto:info@alturasanalytics.com
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