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ưPurpose  

ưReview DART Technology 

ưMillennium Research 

Ư DBS for in-vivo PK studies 

Ư In-vitro plasma stability studies 

ưConclusion and Future Considerations 

ưQuestions 

 



Purpose  

ưApply DART/MS/MS technology directly to 
dried blood spots (DBS) to reduce sample 
prep  

ưApply DART/MS/MS to other samples for 
faster turnaround time 

ưUtilize low input sample volume (5 L) to 
allow multiple PK time points from a single 
mouse 

Ư Reduce animal-animal variability 

Ư Reduce in-life study costs, animal death 



Review: DART Technology 

ư Direct Analysis in Real Time 

Ư Direct sample ionization at ambient pressure 

Ư Ionization process (Penning ionization): interaction/ 

energy transfer between  

Åsample (óSô- analytical molecule)  

Åand excited gas molecule (óM*ô - metastable species) 

ÅM* + S Ą S+Å + M + e- 

 

Cody et al. Anal. Chem. 2005; 

Image: JOEL USA, Inc. 

+1 to +5 kV 

Remove charged particles 



Review: DART Technology 

ư Direct Analysis in Real Time 

Ư M* + S Ą S+Å + M + e- 

Ư Where M is excited Helium (ópositiveô mode): 
ÅHe(23s) + H2O Ą H2O

+Å + He(11s) + e-  

ÅH2O
+Å + H2O Ą H3O

+ + OHÅ 

ÅH3O
+ + nH2O Ą [(H2O)nH]+ 

Å [(H2O)nH]+ + S Ą SH+ + nH2O 
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DART Technology 

ư DART ion source commercially 
produced by IonSense, Inc.  

ư Latest generation 

Ư SVP (standard voltage and 
pressure) 

Ư Attached to API 4000 front 
end 
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ưDried blood spots (DBS) 

Ư 3 in-vivo studies: Verapamil and Millennium 

Compounds A and B (MLN-A, MLN-B) 

ÅSeven time point, terminal PK protocol 

ï Each animal sacrificed at time point  (n=3, 21 mice 

total) 

ÅSeven time point, single mouse, serial bleed 

protocol 

ï Take 25uL six time points plus terminal (n=3, 3 mice 

total)      

  

 

In-vivo Mouse PK studies 



Mice Required for In-vivo PK Study 
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