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Optimized dried plasma spot workflow increases biomarker detectability for 
Alzheimer's disease research
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Background1

Experimental scheme2
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Dried plasma spots (DPS) offer advantages over traditional 

venous blood collection for widescale Alzheimer's disease (AD) 

biomarker research, including self-collection, simplified 

transport, and reduced infrastructure requirements. However, 

no study has systematically optimized the DPS workflow 

considering real-world challenges such as sample stability, 

blood volume variability, and limited detection sensitivity from 

low sample input. We aimed to address these challenges to 

enable broader applications of DPS. 

Our workflow leads to increased sensitivity of biomarker levels extracted by DPS, enabling 

feasibility for everyday use. Importantly, the introduction of a novel SpeedVac drying step vastly 

improves sample detectability compared to standard protocols. This work establishes key 

preanalytical parameters needed for evidence-based application of DPS in AD research.
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Highlights: Systematically optimized DPS workflow for AD biomarker detection (127 targets), Sample concentration step: detected proteins increased from 71% → 85% across 127 targets, Blood volume optimization: 70 µL optimal for consistent measurement, 
Ambient temperature stability: validated for 7 days for 6 key AD proteins, Establishes key preanalytical parameters for evidence-based DPS application in AD research
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SpeedVac drying improved 
biomarker detectability 

across 127 NULISA targets

71% → 85%

Largest gains:
• GFAP: 0% → 100% 
• NEFL: 50% → 100% 
• pTau-217: 0% → 70%

Optimal blood volume for 
DPS collection

70 μL

• Optimal absorption
• Lowest CV
• Highest plasma 

correlation
(ρ = 0.53, p < 0.0001)

Room-temperature 
stability validated for AD 

biomarkers

7 days

• 84–87% detectability 
maintained (Day 0–7)

• 88% targets stable
• 6 AD biomarkers 

preserved
: Aβ42, GFAP, NEFL, 
pTau-181/217/231
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Percentage of targets (%)
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74.8 11.5 13.7

6.9 19.174.0
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Sample detectability across methods. Detectability was defined as the 
percentage of targets with NPQ values above the target-specific LOD

Target detectability categorized by thresholds

Detectability of eight classical AD biomarkers

DPS cards with 10–100 µL whole blood on Telimmune cards; lower right 
shows DPS card structure

70 µL DPS

100 µL 
DPS
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Detectability of eight classical AD biomarkers across blood volumes 

Target detectability categorized by thresholds

a, Sample detectability across time points and plasma. b, Target detectability by thresholds. c, Retention stability 
classification at Day 1, 3, 7. SAA1, Aβ38, Aβ40 labeled as unstable. Retention rate was calculated as (Day X / Day 
0) × 100. Targets were classified as stable (mean 85–115%, SD ≤15%), moderate (mean 70–130%), or unstable 
(mean <70% or >130%). d, Retention rate of eight AD biomarkers.
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