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  Translational Natural Product Research 
  Prof. Xiaoguang Lei 

Professor of Chemistry and Chemical Biology 
College of Chemistry, Peking University 
Peking-Tsinghua Center for Life Sciences 

  2021 7 14 16:30 18:00 
Zoom online platform  

https://zoom.us/j/94810724463?pwd=Y3ZMYXExVE92ZmZTWi9nVDVYejhQQT09 
Meeting ID: 948 1072 4463 Passcode: 103107 
 

  
Natural products and their derivatives have long been used as medicinal 
agents, and they still make up a significant fraction of clinically approved drugs. 
Natural product synthesis provides a rich and unparalleled opportunity to develop 
new synthetic transformations, conceive novel and general strategies to access 
complex structures, and study the mechanism of action of bioactive targets. The 
combination of the tools and principles of chemistry, together with the tools of 
modern biology, allows us to create complex synthetic and natural molecules, 
comprising processes with novel biological, chemical and physical properties. This 
lecture will illustrate the opportunities that lie at this interface between synthetic 
organic chemistry and chemical biology by describing a series of examples that we 
are actively working on in our laboratory at Peking University. We take the 
inspiration from mother nature to develop new synthetic strategies to achieve the 
efficient synthesis of complex natural products. In addition, we also study the 
biosynthesis of plant derived natural product to elucidate new enzymatic 
mechanisms and apply the chemoenzymatic approach to prepare complex natural 
products and their derivatives. Moreover, we further use bioactive natural products 
to explore new biology and develop novel drug candidates for human diseases, such 
as cancers and autoimmune diseases.  
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  Capillarity revisited 
  Prof. Heng-Kwong Tsao 

Department of Chemical and Material Engineering, 
Department of Physics,  
National Central University, Taiwan 

  2021 7 29 16:30 18:00 
 Webex online platform  

https://hokudai.webex.com/hokudai-en/j.php?MTID=mfe6a73d5372bb640f154eef610d9c6e5 

 
 

  
Capillarity or capillary effect is the phenomenon that liquid spontaneously flows in 
a narrow space without the assistance of external forces. It is frequently observed in 
nature and life, and occurs due to intermolecular forces between the liquid and 
surrounding solid surfaces (liquid-solid tension), and those between the liquid and 
air (liquid-gas tension). The competition between cohesion within the liquid and 
adhesion between the liquid and wall acts to propel the liquid. Although capillarity 
has been extensively studied since the early 19th century, it is very much alive 
fundamentally in nanoscale phenomena and technologies. In this talk, first, the 
criterion for capillary imbibition to take place is examined based on free energy 
minimization (thermodynamics). The edge effect which resists wetting is introduced 
as well. Then, capillary flow in open channels is investigated and compared to well-
known Washburn’s equation (transport phenomena). Finally, the question whether 
capillary flow can pass over a hole or not is explored from simulations. 
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 RRedox-Active and AIE-Active Functional 
Materials for Optoelectronic Applications 

 
 Prof. Guey-Sheng Liou 

 (Institute of Polymer Science & Engineering, 
National Taiwan University, Taiwan)  

Webex online platform
https://hokudai.webex.com/meet/polychem 
 

Abstract: This article describes the recent development of triphenylamine (TPA)-
based advanced materials for various optoelectronic applications, such as 
electrochromic (EC), electrofluorochromic (EFC), and polymeric memory devices. 
We herein systemically discuss the structural design, optical and electrical properties 
of different TPA-containing high-performance polymers (HPPs) that will be 
beneficial for polymer chemists and scientific community to have deeper and 
broader understanding of the recent developments and further prompt the 
engineering and conceptual design of materials for a number of emerging 
applications (data storage, displays, and flexible electronics). Thus, a majority of the 
recent works in our laboratory involving the synthesis and property evaluation of 
functional HPPs as well as their structural design by using the respective novel TPA-
based monomers will be included in this talk as the application of AIE-active PL 
luminescent and EC materials with interesting color transitions, good EC 
reversibility in the visible region or NIR range, EFC (so called electrochemically 
photo-switching) and photoinduced transistor memory devices. The relation 
between structures and properties of the resulted functional high-performance 
polymers will be presented in terms of their functionality. 
 
References:   
1) H. J. Yen, G. S. Liou, Design and Preparation of Triphenylamine-based Polymeric Materials Towards 

Emergent Optoelectronic Applications. Prog. in Polym. Sci., 2019, 89, 250-287. 
2) H. T. Lin, C. L. Huang, G. S. Liou, Design, Synthesis and Electrofluorochromism of New Triphenylamine 

Derivatives with AIE-Active Pendent Groups. ACS Appl. Mater. Interfaces, 2019, 11, 11684-11690. 
 



 

 

 Dynamic light scattering from polymer 
solutions and colloidal suspensions

 Prof. Redouane Borsali 
University Grenoble Alpes, CNRS, CERMAV, 
38000 Grenoble, France 

2021 9 10 16:30 18:00
Webex online platform
https://hokudai.webex.com/meet/polychem 

To date, numerous studies have been focused on the self-assembly of petroleum-
based block copolymers (BCPs) for potential applications in multidisciplinary 
fields, such as nanoparticles for drug delivery, etc. Such materials are derived from 
fossil resources that are being rapidly depleted and have negative environmental 
impacts. In contrast, carbohydrates constitute a sustainable source of materials 
that have attracted a growing interest due to their “green” aspects, 
biocompatibility, biodegradability, and bio- recognition properties. This is 
currently attracting much interest in various sectors and their industrial 
applications at the nanoscale level will have to expand quickly in response to the 
transition to a bio-based economy. This talk will focus on the design and the 
nanofabrication of functional materials based on novel oligosaccharide-based 
block copolymers (glycopolymers) leading to new functionalized glyco-
nanoparticles for encapsulation and energy devices. These new biomaterials, 
produced with environmentally friendly techniques, develop economically 
valuable uses for biomass and, at the same time, address important socio-
economic problems. This is a real challenge, strongly motivated by the potentials 
offered by mimicking Nature and by exploiting, at the nanoscale level, the 
potential of carbohydrate-based materials towards the developments of novel 
nanoparticles not expected in shape and applications. 

Webex

011-706-6602



 

 

 Carbohydrate-based block copolymer: 
Highly nanostructured thin films  

 Prof. Redouane Borsali 
University Grenoble Alpes, 
CNRS, CERMAV, 38000 Grenoble, France 

2021 9 17 16:30 18:00 
Webex online platform 
https://hokudai.webex.com/meet/polychem 
 

To date, numerous studies have been focused on the self-assembly of petroleum-
based block copolymers (BCPs) for potential applications in multidisciplinary 
fields, such nano-organized films for biosensors, or nanolithography, etc. Such 
materials are derived from fossil resources that are being rapidly depleted and 
have negative environmental impacts. In contrast, carbohydrates are abundant, 
renewable and constitute a sustainable source of materials. This is currently 
attracting much interest in various sectors and their industrial applications at the 
nanoscale level will have to expand quickly in response to the transition to a bio-
based economy. The self-assembly of carbohydrate BCP systems at the nanoscale 
level via the bottom-up approach, has allowed only recently the conception of 
very high-resolution patterning (thin films with sub_10nm resolution) that has 
never been attained to date by petroleum-based molecules and provides these new 
materials with novel properties such as: New generation of Nanolithography, 
Memory devices, OPV, high resolution Biosensors. We will present recent results 
on the self-assemblies of carbohydrate-based block copolymer leading to highly 
nanostructured thin films (sub-10nm resolution) using Directed Self-Assembly 
(DSA) approach in combination of solvent and/or thermal annealing as well as 
new and ultra-fast microwave “cooking” approach”. 

011-706-6602
011-706-2290
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Single Cell Nanokit Analysis 
Dechen Jiang  

   
2021 7 7 ( ) 16:30 18:00 

  7  7 310 

 
 

Single cell analysis can obtain more accurate and comprehensive information 
reflecting the physiological state and process of cells. At present, the main 
analysis strategy is to design specific recognition molecules (probes) to realize 
the detection of intracellular biomolecules. However, due to the differences in 
the uptake of probes by different cells, it is difficult to accurately regulate the 
content and distribution of these recognition probes in cells. Consequently, this 
approach could only provide relatively quantitative results. In the past six years, 
our laboratory has developed a single-cell nanokit strategy that addresses the 
challenging as mentioned above.  This talk will focus on the introduction of 
nanokits, and the application to determine the activity of biomolecules in a 
single cell, and even in a single lysosome.   

Ambitious  
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  Nanostructured perovskite solar cells, 
 challenges and opportunities. 

  Prof. Franklin Jaramillo 

Faculty of Engineering, 
University of Antioquia, Colombia 

  2021 7 9 9:00 10:00 
Zoom online platform  

https://zoom.us/j/98618846294?pwd=WnRoVUU1Zk15Ri9yRlBPeXZrYkZtQT09 
Meeting ID: 986 1884 6294 Passcode: 078803 
 

  
Perovskite solar cells (PSCs) have shown an impressive evolution in 
power conversion efficiencies (PCE) from 3.2% to 25.5% during the last 
decade. The outstanding properties of hybrid perovkites such as long 
carrier lifetimes, long diffusion lengths, high absorption coefficient, direct 
bandgap and high defect tolerance, make this material a promising 
candidate for last generation solar cells to contribute to the high energy 
demand of the next decades. Their chemical versatility and solution 
processability allow obtaining devices on flexible substrates and by 
printing techniques, including blade coating, slot-die, spray, and spin 
coating. Despite all the above mentioned, the intrinsic instability of these 
type of materials under critical weather conditions and the non-linearly of 
PCE when increasing the area of the devices are aspects that challenge 
this technology to get ready to market. This seminar is focused on some 
of the most important aspects of this technology and recent advances. 
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 Nanobioengineered biosensors,  
 carriers and motors 

 Prof. Jahir Orozco 
(Max Planck Tandem Group 
in Nanobioengineering, 
Institute of Chemistry, 
Faculty of Natural and Exact Sciences, 
University of Antioquia, Colombia) 
   

https://zoom.us/j/97522693086?pwd=NSs5SCs1dmdSc3ZwcXM0Umt0U2tSZz09

 

Rational design of biological structures coupled to nanomaterials allows on-
demand development of nanobioengineered platforms with improved properties and 
outstanding performance. In this context, new nanobiotechnology-enabled medical 
devices aim to provide a convenient real-time diagnosis of diseases closer to the 
patient and opportunities for more efficient drug delivery and targeted therapeutics 
concerning conventional technologies. 
This lecture is aimed to discuss novel hybrid nano-bioengineered materials-based 
functional platforms that have been developed in our group for the diagnosis and 
treatment of diseases. In the first part, it will highlight innovative electrochemical 
(bio)sensors based on hybrid nano(bio)platforms with improved performance for the 
specific and highly sensitive detection of analytes of importance in the biomedical 
field, i.e., enzymatic sensors for detecting hydrogen peroxide, genosensors and 
immunosensors to detect pathogens and cancer biomarkers. The second part will 
cover strategies for encapsulating therapeutic agents into functionalized 
nanoparticles -photosensitive or not- for site-directed specific intracellular cargo 
delivery; and photosensitive micromotors for enzyme protection and dynamic 
substrate degradation. 
 



 

 

 Cobalt and gold nanomaterials 
 for glycerol oxidation 
 

 Prof. Ruben Palacio 
(Research group QUIREMA, 
Institute of Chemistry, 
Faculty of Natural and Exact Sciences, 
University of Antioquia, Colombia) 
   

https://zoom.us/j/97522693086?pwd=NSs5SCs1dmdSc3ZwcXM0Umt0U2tSZz09

 

The search for renewable sources and sustainable processes for affordable 
chemicals, materials and clean energy production is a topic of major scientific and 
industrial interest to fulfill the 2030 Agenda of the United Nations and The 
Sustainable Development Goals. In this regard, alcohols valorization to produce 
aldehydes and carboxylic acids is an interesting reaction because those chemicals 
are key intermediates in organic synthesis, pharmaceuticals, industrial chemicals 
production and materials development. Glycerol is a byproduct of the biodiesel 
industry and tremendous efforts have been undertaken in the last decades to 
selectively convert glycerol into added-value chemicals. One important product that 
can be obtained from glycerol is lactic acid from which industrial chemicals and 
biodegradable polymers can be produced. In this lecture, we will discuss the results 
obtained at the research group QUIREMA in the study of cobalt oxide and gold-
based heterogeneous catalysts for converting glycerol to lactic acid. In particular, the 
influence of the composition of the catalyst and the acid-base properties of the 
support in activity and selectivity were evaluated as well as the stability of the 
different catalysts under reaction conditions. 
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