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There are currently many diseases responding well to drug compounds when screened by 
cell models, but these promising results frequently cannot translate well into significant 
benefits in animal studies and clinical setting. Two of the key factors that contribute to this 
phenomenon are (i) unfavorable distribution of the drug compounds in body and (ii) 
development of drug resistance mechanisms. Both factors result in sub-therapeutic drug levels 
at the diseased sites. To increase the local drug levels, aggressive dosing of the drugs is 
sometimes attempted, but this strategy often leads to substantially increased risk of systemic 
drug toxicity.   

Our research seeks to solve this therapeutic inefficiency issue by exploring alternative 
strategies founded on the fast-expanding field of nanomedicine. With the exciting advance of 
nanomedicine in recent years, especially with the development of several improved strategies 
for targeted nanodelivery, therapeutic compounds can be delivered in an efficient, targeted, 
and well-controlled manner, so the where and when a drug can go in the patient’s body can be 
favorably manipulated. We are particularly interesting in using nanocarriers to target 
advanced solid tumor (e.g. prostate, breast, ovarian and peritoneal cancers), treat infections 
caused by antibiotic-resistant strains and eradicate HIV reservoirs in brain and other 
inaccessible locations. Successful completion of these projects is expected to develop more 
therapeutically efficient, efficacious and safer forms of drug therapy for these challenging 
medical conditions.  
 

Key Research Interests 
1. Hybrid or lipid-based nanotechnology: Design, evaluation and optimization of lipid-
polymer hybrid nanocarriers or lipid-based nanocarriers for sustained, controlled and targeted 
delivery of therapeutic oligonucleotides (e.g. RNAi agents) and small molecule compounds 
that distribute in a manner unfavorable to achieve effective treatment. 
2. Treatment of bacterial infections poorly responsive to standard drug therapy: We 
have been investigating the use of nanotechnology to improve the antibacterial treatment of a 
number of tough-to-treat medical conditions caused by bacterial infections. An example is the 
treatment of osteomyelitis caused by staphylococcus bacteria with bone-targeting 
nanoantibiotics.  
3. Nanodelivery strategy to eradicate HIV reservoir: Years of anti-retroviral therapy often 
still cannot completely eradicate the HIV viral load in HIV patients because the virus can hide 
in a number of locations that can be hardly penetrated by the anti-retroviral drug compounds. 
One arm of our research is to apply targeted nanodelivery strategy to increase the efficacy of 
the anti-HIV drug therapy, with focus on targeting the HIV hidden in brain and lymphocytes. 
4. Strategically merging the “old” and “new” for cancer therapy and imaging: Develop 
advanced nanomedicine-based therapeutic strategies for novel combination treatment (e.g. 
chemo-gene; chemo-molecular targeting agent) of malignant diseases, with emphasis on drug-
resistant, metastatic prostate cancer, breast cancer, ovarian cancer and peritoneal cancer.  



In addition, my group is expanding our advanced drug delivery research into other areas. 
Key areas include brain delivery for CNS illnesses and peptide-based treatment of endocrine 
diseases. 
 

Research Funding in Recent Years 
2018 – 2023  R01 grant (R01AI132852), National Institute of Health/National Institute of 

Allergy and Infectious Diseases (NIH/NIAID) (PI) 
2012 – 2018 R01 grant (R01CA168917), National Institute of Health/National Cancer 

Institute (NIH/NCI) (PI) 
2013 – 2015 Exploratory: Hypothesis Development Award (W81XWH-14-1-0041), US 

Dept of Defense (PI) 
2012 – 2013 Drug Discovery Initiative from Temple University (PI) 
2011 – 2012 Faculty Senate Seed Money Grant from Temple University (PI) 
2009 – 2010 Breast Cancer Concept Award (W81XWH-09-1-0477), US Dept of  
  Defense (Breast Cancer Research Program) (PI) 
2008 – 2009 Concept Award, Pennsylvania CURE Tobacco Settlement Formula (PI) 
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