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It is a challenge to develop drugs and diagnostics to treat brain diseases because it is 

difficult to deliver them to the brain due to the presence of the blood brain barrier (BBB). We 
have developed ADTC5 peptide (Cyclo(1,7)Ac-CDTPPVC-NH2), which has been shown to 
enhance the in vivo brain delivery of different paracellular marker molecules. In this study, our 
goal is to improve the delivery of a peptide (cIBR7 (Cyclo(1,8)CPRGGSVC)) using ADTC5 and 
detect cIBR7 in rat brain using a label free method, LC-MS-MS. We have developed an 
extraction procedure to isolate cIBR7 and ADTC5 from brain tissue. A novel LC-MS-MS method 
was developed and validated to quantify cIBR7, an internal standard (Cyclo(1,8)CPRGGSIC), 
and ADTC5 in brain after in vivo delivery in Sprague-Dawley rats. Detection was performed 
using a triple quadrupole tandem mass spectrometry with multiple reaction monitoring. In vivo 
delivery of cIBR7 was done in presence and absence of ADTC5 peptide to study the brain 
delivery of cIBR7. Developed LC-MS-MS method was validated on selectivity, linearity, 
accuracy and precision, stability and extraction recovery for ADTC5 and cIBR7 peptides. Our 
results showed a four-fold increase (p = 0.013) in amount of cIBR7 in brain when it was 
delivered with ADTC5 compared to cIBR7 alone. The averaged total amount of cIBR7 delivered 
to rat brain was 855 ± 171ng of cIBR7 per g of brain when cIBR7 was administered with 
ADTC5. In control studies, averaged total amount of cIBR7 delivered to brain was 213 ± 53ng of 
cIBR7 per g of brain when cIBR7 was administered alone. These results showed the potential 
use of ADTC5 in transiently modulating the BBB in a non-invasive way to improve the drug 
delivery into the brain. In addition, it is confirmed that the intact peptide can be delivered into the 
brain as detected by LC-MS-MS. 
 

 

 

 

 

 

 


