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Methods Results 

Blood Collection:  Blood was collected by both traditional venipuncture and 

finger stick from 5 volunteers for samples: 

1. Whole blood (wb) - wet 

2. Plasma - wet 

3. Whole blood - dried 

4. Plasma - dried 

5. Finger stick (wb) - dried 
 

Dried samples were prepared by applying 70 µL to the center of the fan shaped  

filter paper (Fig. 2) in a HemaSpot prototype  device (Figure 1) and dried rapidly 

under desiccant.  

Wet samples were mixed with a sulfosalicylic acid solution prior to  shipment to 

AB Sciex, Framingham, MA for analysis. 
 

Sample Prep:  

Dried samples were prepared from a single  blade (equivalent to ~8 µL of liquid 

sample) by extraction with 250 µL of 80% acetonitrile:20% water for 30 minutes, 

a portion was dried under vacuum  and  reconstituted with buffer. 
 

To wet samples, buffer was added to maintain a basic pH .  
 

All samples were labeled with aTRAQ™ reagent Δ8 for 30 min. The samples 

were then treated with hydroxylamine solution, dried and  mixed with the internal 

standards pre-labeled with aTRAQ™ reagent Δ0, providing an internal standard 

for each amine.  
 

Analysis: The samples were analyzed by LC/MS/MS using either a triple 

quadrupole or QTRAP™ system operating in MRM mode. All data were acquired 

using an Agilent 1100 HPLC System interfaced to an AB SCIEX 3200 QTRAP™ 

Mass Spectrometer. Separation was achieved using an AB SCIEX AAA C18 

Column (4.6 X 150mm) heated to 50 °C for an 18 min. gradient run.  Quantitation 

was performed using Analyst™ software or Cliquid™ software for amino acid 

analysis. MRM transitions are  based on the labeled mass of the amine and the 

reporter ion fragment generated for the particular reagent used in the MS/MS. 

The use of the Scheduled MRM™ Algorithm maximizes dwell time while 

monitoring large numbers of MRM transitions, resulting in optimum data quality 

and reproducibility.  
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Summary 

Recently Wang et al. (Ref. 1) reported that the propensity to develop  Type II 

diabetes could be predicted up to 12 years prior to disease onset by measuring 

relative levels of 5 amino acids (Ile, Leu, Val, Tyr, and Phe) in plasma.  
 

As this method could prove to be a powerful diagnostic screening test for early 

detection and prevention of diabetes, we determined whether these relative 

amino acid levels could be measured by an easy and accessible collection 

method and by streamlined analysis. 
 

HemaSpot™ (patent pending) is an easy-to-use device for self-sampling and 

robust storage/shipping of blood samples at ambient temperatures. Two drops of 

blood from a finger stick by lancet are applied, the cartridge is closed and the 

desiccant rapidly dries the sample (Figure 1). The sample is immediately ready 

for shipping or storage while the moisture-tight cartridge and tamper-resistant 

latch assure that the sample remains uncompromised and intact during transport 

and storage.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HemaSpot contains an innovative “fan” form for the absorbent paper which 

improves sample consistency and drying rate while simplifying sample removal by 

plucking a blade as compared to traditional spot punching (Figure 2).  

 

 

 

 

 

 

Figure 1. HemaSpot™ blood sampling device 

Figure 2. Traditional spot punch and HemaSpot™ fan form Figure 3.  45 amino acids and metabolites analyzed in a single injection  

  from one blade using the AB Sciex  aTRAQ™ method. 

Introduction 

Figure 4. Correlation between dried and wet whole blood for 45  

  amino acids and metabolites. 

Strong Correlation Between Venous and Capillary Blood 

Equivalent AA Levels Between Sampling Methods 

Figure 5. Relative amino acid (AA) levels between blood sample 

  types for diabetes-predicting AA’s 

Results 

Purpose:  

Determine feasibility of measuring 5 diabetes-predicting amino 

 acids (AA) from finger stick dried blood by LC/MS/MS 

 

Results:   

•Relative levels of AA show a high correlation between dried 

 and wet plasma and whole blood 

 

•Capillary (finger stick) and venous (venipuncture) blood and 

 plasma show highly comparable AA levels 

 

Conclusion:   

Easy-to-sample finger stick dried blood using HemaSpot™ and 

 LC/MS/MS analysis are suitable for determining relative 

 AA levels for diabetes screening  
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Plasma and Dried Capillary Blood Show a 

High Correlation for AA Levels 

Figure 6. Correlation of average AA concentrations of for  

  finger stick - dried to plasma - wet. 


