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Magnetic guided drug delivery using
an intrinsic organic based magnetic
compounds: Magnetized commercially
available compound through first
principles calculations

Haruki Eguchiikl , Masanari Umemura*z,
Ayako Makino %, Itaru Sato 2, Kayoko
Oda"?, Makoto Ohtake *Akane .
Nagasako 2, and Yoshihiro Ishikawa >

"I Research Laboratory, THI Corporation,
Yokohama 235-8501, Japan, E-mail:
haruki_eguchi@ihi.co.jp)

"2 Yokohama City University School of Medicine,
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We have found a magnetized paclitaxel
through first principles calculations on the basis
of crystal structure analysis. The magnetized
paclitaxel is easily attached using a commercial
available bar magnet. The magnetized paclitaxel
exhibits similar anti-cancer effect of

commercially available paclitaxel in a

27

dose-dependent manner. Since the magnetized
paclitaxel induces apoptosis and G2/M arrest in
cell cycle analysis, the magnetized paclitaxel
maintains the same anti-cancer mechanis of
commercially available paclitaxel. In MRI T2
-weighted imaging, the signal intensities of the
magnetized paclitaxel are changed in a
concentration-dependent manner, while those of
commercial available paclitaxel are not. The
results suggest that the magnetized paclitaxel has
the potential to advance cancer chemotherapy in
terms of magnetic guided drug delivery system

and magnetic resonance imaging.

Key Words : intrinsic organic based

magnetic compound , first principles calculations,
magnetic guided drug delivery, magnetic

resonance imaging (MRI).
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“Experimental and computational approaches
to estimate solubility and permeability in drug
discovery and development settings”
Advanced Drug Delivery Reviews, Vol. 64,
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Adenylyl Cyclase (1AZ5)(total number of atoms ; 14137)

Time step {fs): 1

total tirve {fs): 5000

Total energy (keal/malj -120369.428
Potential energy (kealfmol):  -131769.521
Kinetic energy (kcal/mol}): 11400.093
‘Temperature {K): 270.697
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Fig. 47. Comparisons with experimental ACZ activity and calculated AC2 activity
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THAZELEFHEZEDEL Is a silver atom magnetic? :Role of Spin
. mmrz | BrhY

Spin down

Spin up Glass plate ragnes eld

Magnetic 1! (Stern-Gelrach, Nobel Prize, Physics,1943 )

The silver atom has one unpaired electron (one spin).
Ag (1572s22p83523p®3d104s7)
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