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IHI : Patent Issued for Drug, Drug
Guidance System, Magnetic
Detection System, and Drug Design
Method

04/16/2014 | 08:13pm US/Eastern
*Recommend:

0

By a News Reporter-Staff News Editor at Biotech Week -- IHI Corporation (JP) has been issued
patent number 8691261, according to news reporting originating out of Alexandria, Virginia, by
NewsRx editors (see also |HI Corporation). ‘

The patent's inventors are Eguchi, Haruki (Tokyo, JP); Ishikawa, Yoshihiro (Tokyo, JP).
This patent was filed on July 18, 2012 and was published online on April 8, 2014.

From the background information supplied by the inventors, news correspondents obtained the
following quote: "Generally, drugs administered to the living body reach target sites and cause
therapeutic effects by exerting pharmacological effects at the localized target sites. However,
there will not be a cure if drugs reach tissues other than the target sites (that is, normal tissues).
Consequently, how to guide drugs to the target sites efficiently is important in terms of
therapeutic strategy. Such a technology for guiding drugs to the target sites is called drug
delivery and research and development thereof have been actively carried out in recent years.
These drug delivery methods have at least two merits. One is that a sufficiently high drug
concentration is obtained in affected tissues. This is advantageous because pharmacological
effects are achieved only when the drug concentration in the target site is higher than a certain
value, and therapeutic effects can not be expected when the concentration is low. Second is that
the drug delivery methods guide drugs to affected tissues only and do not guide drugs to normal
tissues unnecessarily. Side effects can thereby be suppressed.



"Such drug delivery methods exert their effects most in cancer treatments using anticancer
agents. Since most anticancer agents suppress cell growth of cancer cells which are actively
dividing, they also suppress cell growth in normal tissues where cells are actively dividing such
as, for example, bone marrow, hair-roots, or gastrointestinal mucosa. On this account, side
effects such as anemia, hair loss, and vomiting appear in cancer patients who have received
administration of anticancer agents. Dosage has to be restricted since these side effects would
be heavy burdens on patients and thus, there is a problem in that pharmacological effects of
anticancer agents cannot be obtained sufficiently. Furthermore, there is a concern of patients
dying due to the side effects in worst cases. Accordingly, it is hoped that cancer treatments can
be carried out efficiently while suppressing the side effects by guiding the anticancer agents until
they reach cancer cells with drug delivery methods and allowing the agents to exert their
pharmacological effects on cancer cells, specifically.

“Apart from anticancer agents, for example, application of the drug delivery methods to agents
for tréating male erectile dysfunction is considered. There are examples of significant systemic
hypotension resulting in deaths caused by the use of agents for treating male erectile
dysfunction when combined with nitro preparations and thus, it is a problem particulérly for males
of middle and old age with heart disease. This is because the agents for treating erectile
dysfunction do not necessarily concentrate at the target site, act on systemic blood vessels, and
thereby increase vasodilation effects of nitro preparations. Accordingly, it is considered that the
side effects resulting from the combined use with nitro preparations can be suppressed by
guiding the agents for treating male erectile dysfunction until they reach the target site with drug
delivery methods and allowing the agents to exert their pharmacological effects on the target site
specifically.

"As a specific method of drug delivery methods, for example, guidance to the target site using
supports (carriers) is being studied and this method is to load drugs onto supports that tend to
concentrate in the target site and thereby make the supports transport the drugs to the target site.
As supports, use of various types of antibodies, microspheres, or magnetic bodies has been
discussed. Among them, magnetic bodies are those that are regarded as particularly hopeful and
a method to attach the supports, which are magnetic bodies, to the drugs and make them
accumulate in the target site by means of a magnetic field has been examined (for example,
refer to the following Patent Document 1). Since this guiding method is easy and simple and
makes treatment which targets the target site possible, it is considered to be an effective method
especially for anticancer agents with high cytotoxicity. Patent Document 1: Japanese Laid-Open
Patent Application No. 2001-10978"



Supplementing the background information on this patent, NewsRx reporters also obtained the
inventors' summary information for this patent: "However, when the supports, which are
magnetic bodies, are used as carriers as described above, difficulties in oral administration, the
large size of carrier molecules in general, or technical problems in bond strength and affinity with
the drug molecules have been pointed out and thus, practical application has been difficult.

“The present invention addresses the abovementioned problems, with an object of realizing a
drug delivery system which is capable of solving conventional technical problems and which is
easy to put into practical application.

“In order to achieve the above object according to a first aspect of the present invention relating
to a drug, the drug is composed of an organic or inorganic compound, and is made magnetic by

modification of side chains and/or crosslinking between side chains.

"According to a second aspect of the present invention relating to a drug, the organic compound
in the first aspect is forskolin.

“Moreover, as a third aspect of the present invention relating to a drug according to the first
aspect, the organic compound is a composition effective in the freatment of male erectile
dysfunction.

"Moreover, as a fourth aspect of the present invention relating to a drug according to the first
aspect, the inorganic compound is a metal complex.

“Moreover, as a fifth aspect of the present invention relating to a drug according to the fourth
aspect, the metal complex is a cis geometric isomer with anticancer properties.

"Moreover, as a sixth aspect of the present invention relating to a drug according to the fifth
aspect, the cis geometric isomer is cisplatin.

"Moreover, as a first aspect of the present invention relating to a drug guidance system, a drug of
any one of the above first to sixth aspects administered to a body is guided to a predetermined
target site using the magnetism of the drug.

“Moreover, as a first aspect of the present invention relating to a magnetic detection system, by
detecting magnetism of a drug of any one of the above first to sixth aspects administered in a

body, the dynamics of the drug are detected.



"Moreover, as a first aspect of the present invention relating to a drug design method, a
molecular model having modified side chains and/or crosslinked side chains is set with respect
to an organic or inorganic compound used as a drug; whether or not the molecular model is
magnetic is determined from a spin-charge density distribution obtained by a numerical
calculation for the molecular model; and then the drug is designed based on the molecular model
that has been determined to be magnetic.

"Moreover, as a second aspect of the present invention relating to a drug design method
according to the first aspect, whether the molecular model is ferromagnetic or ferrimagnetic is
determined based on the spin-charge density distribution.

"Moreover, as a third aspect of the present invention relating to a drug design method according
to in the first aspect, the magnetic strength of the molecular model is determined based on the
spin-charge density distribution.

"According to the present invention, since drugs themselves will be magnetic, it is possible to
guide the drugs to the target sites in the body by use of magnetism of the drugs themselves
without using supports made from magnetic bodies as in the conventional cases. As a result,
conventional problems such as difficulties in oral administration, the large size of carrier
molecules in general, or technical problems in bond strength and affinity with the drug molecules
can be resolved. Furthermore, it is possible to realize a drug delivery system which is easy to put
into practical application.”

For the URL and additional information on this patent, see: Eguchi, Haruki; Ishikawa, Yoshihiro.
Drug, Drug Guidance System, Magnetic Detection System, and Drug Design Method. U.S.
Patent Number 8691261, filed July 18, 2012, and published online on April 8, 2014, Patent URL:
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO2&Sect2=HI TOFF&p=86&u=%2Fnetahtml

%2FPTO%2Fsearch-bool.html&r=4261&f=G&l=50&c01=AND&d=PTXT&s1=20140408.PD.&0S
=1SD/20140408&RS=ISD/20140408

Keywords for this news article include: Cancer, Therapy, Oncology, Pharmacology, IHI
Corporation, Drug Development, Drug Delivery Systems.

Our reports deliver fact-based news of research and discoveries from around the world.
Copyright 2014, NewsRx LLC

(c) 2014 Biotech Week via NewsRx.com
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