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A microsensing system using needle-type of boron-doped diamond
microsensor for the in vivo real-time drug monitoring.

Genki Ogata1, Yasuaki Einaga2, Hiroshi Hibino1

1Dept Mol Physiol, Niigata Univ Sch Med, 2Dept of Chem, Fac of Sci and Tech, Keio Univ

To understand the action and efficacy of a drug in vivo, monitoring the concentration of the compound in the target
cell group and its functional response is necessary. However, in such a local region, conventional methods never allow
us to measure both the pharmacokinetics and pharmacodynamics over time with high spatio-temporal resolution. We
developed a microsensing system using a conductive diamond, a state-of-the-art material. This system is composed of
a "needle-type diamond microsensor" for tracking drug concentration and a glass microelectrode for detecting cellular
electrical activity. We tested bumetanide, an inhibitor for Na+,K+,2Cl--cotransporter, and lamotrigine, a blocker for Na
+ channel in the local space of the cochlea and brain, respectively. This technique may be applicable to a variety of
drugs in vivo and contribute to promoting pharmacological researches. In this session, we will show experimental
results, set-up, and procedures. We will also talk about the recent technical improvement of the system.
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Viral vectors for manipulation and recording of neural activity
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Viral vectors such as adenoviral vectors (AVV), adeno-associated viral vectors (AAV) and lentiviral vectors (LVV)
provide an efficient and versatile system for gene expression both in vitro and in vivo. Due to wide tropism of viral
vectors for a variety of mammalian cells including neurons, viral vectors in conjunction with the optogenetic and
pharmacogenetic tools are playing a critical role in the analysis and dissection of neural circuits, which are the basis of
the brain functions. Viral vectors themselves, however, have drawn less attention than the genetic tools. Here
we introduce the production and application of these viral vectors to manipulation and recordings of serotonin neural
activity and to summarize the advantages and current limitations of them.
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Development of non-invasive drug and biomedicine delivery technologies
based on the physiological nose-to-brain routes
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The blood-brain barrier (BBB) poses a major challenge to the drug development efforts targeting brain/central
nervous system (CNS) diseases, since it limits the distribution of systemically administered therapeutics to the
brain/CNS. Therefore, the development of effective strategies for enhancing drug delivery to the brain has been a
topic of great interest in both clinical and pharmaceutical fields. Intranasal administration has been noted as a method
of non-invasive delivery of a drug to the brain/CNS by bypassing the BBB via the nose-to-brain route. This "nose-to-
brain" delivery system has the potential to be highly versatile, and a combination of this system with the new drug and
biomedicine, which is thought to show promise in the treatment of CNS diseases. In addition, nano-sized drug
carriers can improve nose-to-brain delivery.
In this seminar, we introduce overview of nose-to-brain delivery and our developed cell penetrating Tat peptide-
modified block copolymer micelles (PEG-PCL-Peptide) for improvement of mucosal permeability and nose-to-brain
transport efficiency.
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