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Supplementary video 1: Dynamic D2O-enhanced MRI  
 
 
 
S1. Simulations to estimate the potential errors caused by the R1/R2 effects of D2O at 
different concentrations.  
 
The normalized MRI signals in the brain and blood with different [D2O] were computed by 
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Where PD is the normalized proton density and equals 1-[D2O], R1= R10+ r1 [D2O], and R2= R20+ 
r2 [D2O]. 
 
In the case where the T1/T2 effects of D2O is ignored, the ratio of the MRI signal before and after 
D2O injection is used to measure the concentration of D2O ([D2O]measure):  
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Scenario 1: D2O is located is refined in the blood, and images are acquired using 1) FLASH 
sequence (TR/TE = 100/3 ms) at 11.7T, 2) EPI sequence (TR/TE = 1000/10 ms) at 11.7T, and 3) 
EPI (TR/TE =3000/36 ms) at 3T.   
The values of blood T1 and T2 were 2800/46 ms at 11.7T as reported by Lin [1] and 1932/275 ms 
at 3T as reported by reported by Stanisz [2]. While we did not measure the r2 of D2O in the blood 
experimentally, we adapted the reported value of ~ -0.3 sec-1 by Zhong for BSA solution.  
 
Scenario 2: D2O is located in the brain parenchyma. The same sequence parameters as in 
scenario1 are used.  The values of blood T1 and T2 were 1900/33.8 ms at 11.7T as reported by 
de Graff [3], and 1084/69 ms at 3T as reported by reported by Stanisz [2].  
 

 
Figure S1. Simulations showing the measurement errors in D2O concentration as a function of 
nominal D2O concentration in the A) Blood and B) Brain using the acquisition parameters used in 
the present study.   

 
The simulation showed that the errors can be substantial. For example, the measured error can 
be as high as 0.15/0.5= 30% when D2O is in the blood and a FLASH sequence (TR/TE = 100/3 
ms) is used. If possible, long TR and short TE should be used to reduce the errors.  
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Figure S2. Comparison of the contrast maps between D2O- and SPIO-MRI (A) and those between 
D2O- and Gd -MRI (B) in all three animals.  
 
 

 
 
Figure S3. Images showing the dog brain pre- and post- SPIO or D2O contrast before the injection 
of mannitol, and post- Gd contrast after the injection of mannitol. 
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