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Abstract 
 

Self-assembled Polyhydroxylic derivatives for cell and tissue processing 
with biomedical applications 

 
In complex macromolecules, minor modifications can generate major 

changes, due to self-assembling capacities of macromolecular or supramolecular 

networks. 

 

Self-assembling starch, Chitosan, Polyvinylalcohol (PVA) and derivatives 

are biocompatible materials which present a growing interest as pharmaceutical  

excipients and as devices for cell and tissue processing for biomedical application.   

Macrophage cells, with a possible role in inflammatory precesses and malignancy, 

were reported as a new therapeutic target. Consequently, there is a growing 

interest for techniques of macrophage separation, particularly to investigate  anti-

macrophages novel strategies against cancer. Current methods to recover 

macrophage consist in their attachement on surfaces followed by mechanical 

detachment (scraping or vortex) that may generate significant loss of viability. 

 

Years ago, we have reported the enrichment of macrophage cell 

populations by adhesion on cross-linked starch microspheres in chromatographic 

columns followed by liquefaction of microbeads with alpha-amylase.   

 

 

 



 

 

 

 

We are now proposing films based on starch materials to coat devices for 

macrophages retention followed by cell detachment by enzymatic hydrolysis.  

Surface structural characteristics of four starch materials (gelatinized starch, 

acetate starch, carboxymethyl starch and aminoethyl starch) were investigated 

(FTIR, 1H NMR, Angle of contact) for their ability to form films, to retain 

macrophages and to release cells by mild enzymatic amylolysis. 

 

Self-assembling materials, implants and xenografts based on 

Polyvinylalcohol (PVA) and derivatives will be discussed in terms of structure-

properties relationships for biomedical materials. A new series of polymeric 

scaffolds for three-dimensional tissues was developed showing a good porosity and 

interconnective pore network for mass transport, biocompatibility and a suitable 

surface for cell attachment. The novel functionalized supports are based on 

polyvinyl alcohol (PVA) cross-linked by the sodium trimetaphosphate (STMP) using 

an original two steps method. Chitosan was suggested to be associated in various 

forms with several biocompatible materials, in order to further improve certain 

mechanical properties but it presents a poor solubility in neutral or alkaline 

solutions and its applications are limited. Carboxyethylation was found to markedly 

ameliorate the possibilities to use the chitosan as biomaterial. Consequently, 

biofilms based on association of polyvinyl alcohol (PVA) and carboxyethyl chitosan 

(CEC) were elaborated to address these issues. 
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Abstract 

 

Enabling Technologies for Highly Insoluble Drug Delivery 

The pharmaceutical industry is, more than ever, relying on drug delivery 

companies to find and develop not only new drug products, but also new tools for 

existing and novel water insoluble drug candidates. Altus Formulation proposes an 

effective and highly flexible polymer platform, called SmartCelle, which is capable 

of significantly enhancing drug solubility and permeability, problems that more 

than 40% of new therapeutic agents developed in pharmaceutical industry are 

facing. SmartCelle platforms have shown their ability to dissolve and stabilize these 

drugs in the form of dissolved matter in the hydrophobic core of a micelle, 

rendering the drug even more available for absorption. This presentation focuses 

on the different steps involved in formulation development using our proprietary 

SmartCelle technology. SmartCelle Platforms have been designed to address both 

intravenous and oral delivery of highly insoluble BCS Class II/IV drug candidates 

mainly, but not exclusively composed of hydrophobic drugs such as anti-cancer 

agents. The oral SmartCelle platform uses a pH-sensitive micelle-forming block 

copolymer to target delivery to the upper GI in other to maximize absorption while 

their low crystallinity retains the drug in amorphous form, even at loading levels of 

80% drug.  

 

 



 

The intravenous SmartCelle platform uses a biodegradable block 

copolymer to formulate highly insoluble drug candidates in order to achieve a cost-

effective development of low viscosity, low volume, and high concentration 

formulations. The proprietary combination of these two well-characterized 

platforms brings a much needed solubilising power for the delivery of existing and 

new water-insoluble drug candidates allowing their delivery in aqueous solutions 

requiring no co-solvents such as ethanol and other organic diluents. 

 

 


