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Attenuation Z^5
H=1	->	1
C=6	->	7776
O=8	->	32768

S=16	->	1048576DMSO:



















Selective	Targeting	of	Ice
by	induction	nanowarming	

of
Magnetic	Ice	Binding	Proteins







RISK:	ice	will	melt	at	DIFFERENT	
temperature	than	glass.	So,	if		there	is	ice	
present	in	the	rewarmed	organ	and		finds	
liquified	solution	it	can	grow	
exponentially.	

IDEA:	to	eliminate	ice	before starting
the	rewarming	process





ICE	BINDING	PROTEINS















Transversal sección of the pig liver when the incoming concentration is 2.5
M of Me2SO. Temperture: 273.2 K. Portal vein and hepatic vein are at the
botton and at the top of the figure, respectively. Work is in progress by
adjusting effective parameters in this Comsol finite element simulation with
our X-ray CT measurements ofMe2SO concentration.



Magnetic Ice Binding Protein (mIBP) complex, inside the
inductor. A pulse of 250 milliseconds is enough to melt all the
ice crystals attached to it. The rising of its surface temperature
rise to 273 K in at a distance of 1 micrometer of its surface.
Realistic alternating magnetic fields of the order of 30 mT are
required.



Temperature at a distance of 1 micrometer out of the surface of the
mIBP as a function of the alternating magnetic field pulse length.
Three parts of the pig liver are represented: outer (red), inner
(blue) and intermediate (green).



Pig liver inside the inductor. A 6
rings inductor was simulated with a
300 KHz field and 18.4 KA/m.
Magnetic nano particles, 12 nm of
iron oxide in a concentration of 10
mg per ml of vitrifying solution was
used. Warming rates of 45 K/min
were obtained under this
experimental conditions. However,
the inhomogeneity of the magnetic
fiel inside the inductor, in this case,
produced differences of
temperature of around of 10 K
during all the course of the warming
process. More uniform magnetic
fields (longer and wider inductors)
are probably requiered.



Temperature of	the liver during rewarming as	a	functionof	time.	The
four lines represent four different distances from its center:	r=0	
(center),	25%,	50%,	75%	and	100%	(surface).




