
Back-

ground

Aim

Summary Research outcome

Publications

Advanced Research Topics

(1) Drug Delivery Using Mesoporous Phospholipid Particle (MPP)

We have developed a method for preparing solid particles composed of only  

phospholipid (Fig.1). MPP can be manufactured only by freeze-drying, therefore,  

production in an industry scale should be easy as well.

It can be utilized in solid dosage forms unlike liposomes,  

which have been a representative DDS carrier. MPP  

can accommodate both hydrophilic and hydrophobic  

drugs and can enhance their transmucosal permeation.

Potential administration routes including oral, pulmonary,  

and nasal deliveries.

(2) Basic Study for Amorphous Materials
Use of amorphous state has some advantages including  

rapid dissolution and thus it may increase value of  

materials. Focus has been made on crystallization  

behavior of low-molecular-weight organics to find that  

the initiation time can be explained only by their glass  

transition temperature. Also, much knowledge is  

accumulated notably on anomalous behavior of  

amorphous materials in sub-Tg temperature region,  

which enables stabilization of the materials.
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Researches on Drug Delivery System (DDS) aims precise control of body distribution of  

drug molecules and patient-friendly administration. However, there are only limited  

numbers of DDS products on market because of a gap between academic researches  

and social requirements.

We are utilizing soft matters of which safety is clinically confirmed. DDS carriers are to be  

developed by deeply understanding their physicochemical properties which enables  

control of material structure using a simple manufacturing process
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 MPP can be used as a solid dosage form for

various administration routes.

 Technologies for controlling amorphous structure  

enables stabilization and prediction of stability of the  

amorphous materials

 MPP requires accumulation of in vivo efficacy data. 

Also needed is scale-up studies for industrial  

production. For utilizing pulmonary drug delivery,  

increase in the dispersion efficiency is necessary.

Fig 1：Variation in MPPs.  

Morphologies can be controlled  

By changing preparation  

conditions

Fig 2：Synchrotron x-ray  

observation of the  

crystallization processes.  

(left) homogeneous  

nucleation, (right)  

heterogeneous nucleation.
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