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DOMEZEE / Theme of Research

Mainly two different research themes were accomplished. One of them is based on large-scale production of novel compounds and
encapsulating with liposomes. The other one is preparing unique composite material of mixing silk and bionanocellulose. Ab initio and in
silico approach helps to understand the efficiency of it primarily. Drug delivery systems become more important after COVID-19 pandemic.
The advantage of drug delivery systems to sustain higher benefits and efficiency from drug with removing transport limitations.
Bionanocellulose and silk have unique properties like high tensile strength, highly pure, low toxicity, and biocompatibility. Therefore, we
can get benefits from their properties after composite preparation.

@WZE#E / Outline of Research

Two different study as polymer and small molecule based were accomplished. 1) Preparation of biocellulose and silk composite. 2)
Investigation of N-acetylcysteine polysulfide.

Bionanocellulose was produced and bring to Japan from Turkey. Silk fibroin and sericin were departed from silk by autoclave treatment.
Then, the composites of bionanocellulose with fibroin, sericine, and cocoon were prepared.

Reaction system of N-acetylcysteine polysulfide (NAC-PS) was firstly scaled-up to get high amount in each batch. Secondly, molecular
mechanics of NAC-PS and docking to specific proteins was established. Thirdly, to increase the efficiency of NAC-PS, liposomal
encapsulation of it was performed via thin layer hydration method.

O®OMEKE / Results of Research

In the polymer based study; silk fibroin and sericin were already prepared from cocoon in Niidome Lab. However, based on their approach
sericin was contaminated with harsh chemicals. Therefore, autoclave degradation and separation of silk fibroin and sericin was achieved
with high purity. In addition to that directly dissolving in specific solvent of silk coccon was accomplished. To get higher binding efficiency,
bionanocellulose was oxidized and been available to make chemical bounding with silk proteins as fibroin and sericin. In the active
compound study, production volume of NAC-PS was elevated to 300 mL from 1 mL. After obtaining NAC-PS, it directly encapsulated with
liposome at 89% efficiency. Also, molecular mechanic calculation of NAC sulfides was accomplished.

@45#%DEtE / Further Research Plan

The docking studies by in silico of NAC-PS on different diseases and illness will be performed. Large-scale preparation of NAC-PS and its
liposomal encapsulation will be prepared by Niidome and Aytekin Laboratories by their collaboration. | and Prof. Niidome have decided to
prepare project proposal for bilateral and/or collaboration-based themes for further studies.



FRC-0021014
長方形


<ZAEEISDH;E/Research Advisor Report>
OMEEE / Theme of Research
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@OBRFEXREEDFHRR / Activities of International Student Exchange Program
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®4#OFE / Further Research Plan
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