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Plenary Lecture 1 
 

Nanoparticles as Targeting Delivery Vehicles for Brain Disease Treatment 
 

 
 

Professor Yung-Chih Kuo 
Department of Chemical Engineering 

National Chung Cheng University 
Chia-Yi, Taiwan, Republic of China 

E-mail: chmyck@ccu.edu.tw  
 

Abstract: Finely controlled formulations of nanoparticulate excipient to carry pharmaceuticals and regimens into the 
central nervous system (CNS) are emerging challenges to the therapy for diseases and neurological disorders in 
clinical practice. This speech shows the nanoparticle drug delivery systems for medicinal applications. We will 
discuss the characteristics of colloidal carriers, including the particle size distribution, particle exterior geometry and 
interior structure, surface charge density, and targeting molecules on particle surface. These physicochemical and 
biological properties are the most crucial factors affecting the colloidal behavior in biomedical technology. In addition, 
the efficacy of various nanocarriers in treating brain pathology will be evaluated. Acute ischemic stroke, brain tumor, 
Alzheimer's disease, and Parkinson's disease are among the highlighted pathological issues using the 
nanoparticulate system in the current stage. Moreover, the targeting transport of functionalized nanoparticles across 
the blood–brain barrier will be addressed. Nano-structured colloids can be promising and competent biomaterials for 
delivering drugs into the brain and producing curative effects on thorny CNS diseases. 
  
Brief Biography of the Speaker: Dr. Yung-Chih Kuo is a professor at the Department of Chemical Engineering, 
National Chung Cheng University. His research interests are focused on biomaterials, drug delivery system, tissue 
engineering, blood–brain barrier, stem cell differentiation, nerve regeneration, cancer therapy, Alzheimer’s disease 
treatment, biophysics, and colloid and interface science. In these fields, he has authored or coauthored over 120 SCI 
journal papers. He is an honor member of Phi Tau Phi Society, a life member in various academic Societies including 
American Nano Society, European Atherosclerosis Society, Asia-Pacific Chemical, Biological and Environmental 
Engineering Society, Asian Federation of Biotechnology, Asian Biotechnology Directory, Taiwanese Society of 
Biomedical Engineering, Chinese Institute of Engineers, Taiwan Institute of Chemical Engineers, Biochemical 
Engineering Society of Taiwan, and Taiwan Biomaterials and Controlled Release Society. He won Young Scholar 
Award in 2003 and Distinguished Research Award in 2011 and 2013. He is also an associate editor of J. Taiwan Inst. 
Chem. Engrs. (Impact factor 2.110) and an editorial board member in 6 international journals, and has been invited 
as a manuscript reviewer for over 50 journals (top reviewer of the Journal of Physical Chemistry (American Chemical 
Society)), an external reviewer for European research proposals, academic awards, research grants, faculty 
recruitments and promotions, and financial support of hosting international symposiums, and an advisory board 
committeeman of international conferences and symposiums. 
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	The method for the wet treatment had a higher solubility of edible films regardless of the alginate and glycerol concentrations (Fig 2). With respect to the dry method, the solubility of edible films increases as the concentration of glycerol is added, by increasing the concentration of the plasticizer it decreases intermolecular forces by interacting with the functional groups of the polysaccharide, causing an increase in solubility. It was also noted that higher concentrations of alginate (2.5%) and glycerol (1.5%) (treatment 8) favor the stability of the film formed.  
	Mwesigwa et al. [24] attributed to the increased solubility of edible films based on polysaccharides, due to the water affinity of the polar groups, so cohesiveness generated is greater than the attractive forces present water-water. The main effects, double interaction (glycerol-forming method of the film) and the triple interaction are shown to be significant (p <0.05) in the solubility of edible film (Table 3).
	3.4 Water vapor permeability
	Table 2 shows that a higher concentration of alginate (2.5%) and glycerol (0.5%) with edible films obtained by the dry method had a higher water vapor permeability (13.66 mm ± 2.50 g / h m2 kPa). In this case the alginate being of hydrophilic nature helps to increase the permeability of the edible film being ineffective as moisture barrier. Statistical analysis showed that the main effects (alginate and glycerol) and double interaction (alginate-FFM) are shown to be significant (p <0.05) in the water vapor permeability (Table 3). 
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	A. Simulation number one:
	B. Simulation number two:
	C. Simulation number three:
	The performance of the algorithm thus developed, is based on the efficiency of the stochastic convergence criteria, combined with an adaptative pre-processing. This allows to use a succession of short size windows iterated until a convergence. One reminds that a long Umbrella Sampling Window for a big protein complex leads to several days of calculation.
	Here distributions of reaction coordinates are pre-processed by a methodology involving a low pass-filter, or a wavelet soft thresholding. It significantly improves and reduces the computation time of the simulations.
	The results show that fact of pre-processing all micro-vibrations of high frequencies reduces the computation time. The Umbrella Sampling Method with short windows is used to perform a constrained temporal sampling. 
	We can assume that the use of narrow bandwidth filters eliminates some useful information (some vibrational frequencies) from the entropy, and then causes the PMF to take inifinite values.
	The given algorithm unquestionably allows a reduction of the iteration number and so the time of simulation.
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