
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Pseudo-Natural Peptides, Products and Neobiologics for 

Therapeutic Applications 

Macrocyclic peptides possess a number of pharmacological characteristics distinct from other 
well-established therapeutic molecular classes, resulting in a versatile drug modality with a unique 
profile of advantages. Macrocyclic peptides are accessible by not only chemical synthesis but also 
ribosomal synthesis. Particularly, recent inventions of the genetic code reprogramming integrated 
with an in vitro display format, referred to as RaPID (Random non-standard Peptides Integrated 
Discovery) system, have enabled us to screen mass libraries (>1 trillion members) of non-standard 
peptides containing multiple non-proteinogenic amino acids, giving unique properties of peptides 
distinct from conventional peptides, e.g. greater proteolytic stability, higher affinity (low nM to sub 
nM dissociation constants similar to antibodies), and superior pharmacokinetics. The field is 
rapidly growing evidenced by increasing interests from industrial sectors, including mega-pharmas, 
toward drug development efforts on macrocyclic peptides and more recently extended to pseudo-
natural products. This lecture discusses the aforementioned screening technology, the RaPID 
system, and several showcases of therapeutic potentials of macrocyclic peptides. This lecture also 
discusses the most recent advance in the display of pseudo-natural products generated by 
thiopeptide post-translationally modifying enzymes and the development of neobiologics using 
LassoGraft technology. 
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A Journey to the New Generation PhotoVoltaics 

New generation photovoltaic cells (NPVs) is a type of solar cell with the architecture or working 
mechanism different from the well-known silicon based photovoltaic devices. Two good 
characteristics of NPV are cheap processes and high power conversion efficiency (PCE) under weak 
(room) lighting. Dye-sensitized Solar Cells (DSCs) and Perovskite Solar Cells (PSCs) are the two 
representative new generation photovoltaic devices amongst others. In this talk I will introduce step-
by-step how we designed the high efficiency ruthenium complexes dyes for DSCs based on the basic 
knowledge of Inorganic Chemistry. For PSCs, the combining of Science and Engineering to improve 
the quality of perovskite absorber to increase the PCE of PSCs as well as the scale-up processes for 
perovskite solar module (PSM) based on Chemistry will be demonstrated. 

  

Figure: The sensitizers for DSCs and materials and processes for PSCs and PSMs 
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Decoding the Essence of Materials Chemistry in Bio-interfaced 

Electronics 

In the digital and big data era, electronic devices are crucial for addressing societal challenges and 
enhancing life quality. However, the rigid nature of traditional electronics limits their applicability. 
Flexible electronic devices emerge as a solution, offering seamless integration with various 
environments and human experiences. Despite considerable progress in research, the market 
adoption of flexible sensors remains limited. This talk delves deep into the fundamental materials 
chemistry questions within flexible electronics, aiming for a clearer and deeper understanding of 
its core principles. Additionally, I will explore the principles of conformal sense digitalization, its 
applications, and the challenges ahead in unlocking its full potential. 
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Navigating Sustainability: Reducing Petrochemical Dependency by 

Bio-based Solutions 

In the realm of environmental sustainability, industries and businesses must adapt and innovate to 
address the challenge of global warming, which is fueled by greenhouse gas emissions from 
excessive reliance on petroleum. This urgency is emphasized at this year’s Chemistry Society 
Annual Conference, themed “ESG + AI = Infinity”. 
As the call to reduce the reliance on fossil fuels and petrochemicals grows, there is increasing 
momentum towards embracing bio-based fuels and saccharide derivative green chemistry. Much 
of the spotlights has been on innovation and the utilization of biomass resources sourced from 
forests and agriculture. Historically, prior to the industrial revolution's introduction of petroleum, 
agriculture and forests stood as the primary sources for materials and energy. 
After years of tremendous scientific effort, advancements in cellulose technology, including 
Nanocellulose and various cellulose derivatives, have positioned bio-based materials as crucial for 
industry sustainability and integral components of the global carbon cycle.  
Transitioning towards saccharide-based materials offers a significant opportunity to reduce our 
environmental footprint. Additionally, the strategic integration of artificial intelligence (AI) has 
streamlined operational processes and minimized energy consumption, demonstrating a 
commitment to aligning innovation with sustainability. 
The presenter will highlight the efforts of companies like YFY and CHP as they transition from 
traditional chemical pulp and paper production to becoming biomass-based green chemistry 
companies. 
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