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Organic Semiconductor Photosensitizers for Multi—-Modal Cancer Phototherapy
Xiaochen Dong

Key Laboratory of Flexible Electronics (KLOFE) & Institute of Advanced Materials (IAM), Nanjing Tech University
(NanjingTech), 30 South Puzhu Road, Nanjing 211800, China.

Cancer (also known as malignant tumor), has become a leading cause of mortality worldwide with complicated
pathogenesis and easy recurrence. Many efforts have been made to develop high-efficiency, low-toxic approaches to
diagnose and treat cancer. Compared to traditional cancer therapies, such as surgery, chemotherapy and radiotherapy,
phototherapy including photothermal therapy (PTT) and photodynamic therapy (PDT), has attracted extensive attention in
recent decades due to low toxicity, high selectivity, low invasiveness and synergistic surgery. Aiming at the characteristics
of micro-environment in tumor, we designed and developed a series of near-infrared organic photosensitizers based on
BODIPY and DPP. Through molecular structure modification, the intramolecular HOMO-LUMO energy level and the singlet
to triplet energy level gap have been controlled to improve near-infrared absorption, singlet oxygen yield, photothermal
conversion efficiency of photosensitizers. It is important for organic semiconductor photosensitizers to explore tumor
targeting, optical imaging performance, which can achieve Photoacoustic/fluorescence imaging-mediated tumor-targeted
multimodal therapy with single or multiple stimuli response. In addition, the vascular blocker has been covalently coupled
with organic semiconductor photosensitizer to synergistic tumor treatment through effectively destroying the intravascular
blood vessels and cutting off the supply of nutrients at the tumor site, which can inhibit tumor metastasis and reduce the
probability of recurrence.
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Tumor Microenvironment—Responsive Drug Delivery Systems
Yueqing Gu
China Pharmaceutical University

It is known that most small-molecule anticancer drugs frequently suffer from poor efficacy caused by the development of
drug resistance in cancer cells. Nanostructure formulations of these drugs can greatly mitigate drug resistance. However,
the naked nanodrugs always cause systemic toxicity to normal organs due to non-specific drug release. Therefore, it
would be an ideal strategy to encapsulate the naked nanodrugs into a biocompatible carrier for controlled release in the
tumor environment. The intrinsic properties are the basis in the design of internal stimuli-responsive nanocarriers with
the main focus on internal stimuli like pH value, glutathione (GSH) concentration, enzyme specific overexpression and
hyperthermic. the characteristics of these triggers in pathological tissues are different from that in normal sites, thus the
utility of these triggers provides new strategies in designing nanovehicles for drug delivery with higher on-target property
and enhanced cellular uptake efficiency. This study aims to construct tumor microenvironment-responsive drug delivery
systems to release anticancer agent in response to telomerase activity or GSH concentration. This technology will not only
assist in the identification of cancer cells, its ability to intrinsically treat only cancerous cells will prevent the undesired
death of healthy cells that is commonly seen using more conventional forms of chemotherapy. These findings will also help
to inspire future designs of drug delivery systems that respond to cancer-specific biomolecules more accurately.



