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INVENTION DESCRIPTION 
Ligand-targeted drug conjugates offer enormous potentials to enhance 
the precision and efficacy of anticancer therapies. Current drug 
conjugates are designed to target disease-associated antigens or 
receptors for delivery of toxic agents to tumor sites. One successful 
strategy is to covalently link toxic agents to antibodies that selectively 
recognize tumor antigens, i.e., antibody-drug conjugate (ADC). The 
inevitable decrease in the respective homing signals during the treatment 
courses lowers the efficacy of ligand-targeted drug conjugates. Moreover, 
lower density of the targeted antigen of tumor cells also presents a 
bottleneck in the delivery efficiency. Recent studies have demonstrated 
that down-regulation and modulation of turnover kinetics of target 
biomarkers can significantly reduce ADCs’ efficacy.  
 
To improve the therapeutic efficacy, it would be optimal a positive 
feedback mechanism in which selective delivery of a small molecule drug 
conjugate (SMDC) to the tumor site induces amplification of the homing 
signals that mediates further recruitment of circulating SMDC. A 
chemically distinct, ligand-targeted drug conjugate has been synthesized 
and designed with homing signals amplifying potential in vivo. 
 
Normally segregated only to the inner leaflets of the plasma membrane 
in cells, the negatively charged phospholipid, phosphatidylserine (PS) is 
abundantly found on the external surfaces of viable vascular endothelial 
cells in tumor microenvironments and is an established target molecule 
for cancer therapy.  PS can then be viewed as the targeting molecule to 
which the delivery of a toxic agent should result in an increase of PS to 
the outer membrane surface on dying cells in tumor microenvironments. 
 
COMPETITIVE ADVANTAGES  
 Our SMDC presents a pharmacokinetically optimizable, cost-effective, 

single-component, and chemically defined SMDC to drive in situ 
enrichment of the apoptotic homing signal during treatment. 

 It demonstrates potent efficacy (complete remission) against several 
tumor models, including pancreatic cancer, colorectal cancer and 
triple negative breast cancer (TNBC). 

 Tumor microenvironment associated phosphatidylserine and/or cell 
death activity can serve as biomarkers for selection of patients. 
 

MARKET POSITIONING/OPPORTUNITY 
This is a first-in-class and novel design of drug delivery system capable of 
being developed into theranostics with precision medicine application 
potential for cancer therapies. 
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