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Field noise (pT/Hz?)

15 - 18 pT/HZ!”?
10F
51 =
. | ] MR sensor
01 L1 Iio L1 |1|00 (Honeywell)
f (Hz)

Three (N = 3) MR sensors are connected in series

Noise can be decreased by 1/4N

Noise of MR sensor (18 pT/Hz/2) is about 200 times higher
than the noise of the SQUID (0.08 pT/Hz/2)
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markers Bound markers Free markers
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[Fe304 .Ih I‘f

avidin x %
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(biotin) O 6 .-

: | d,=3.3 pm dy =200 nm

3.3 um 15=13 s Tg=3 mMs

SEM image.
Bound markers on the surface
of polymer beads

1. Targets (biotin) were fixed on the surface of polymer beads.
(1500 biotins/polymer beads)
2. Markers were bound to the targets.
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Sample
(Serum with dilution solution)

Control (A) 1 ul + 0.1% PBST 49 ul

Control (A) 1 ul + purified serum 49 pl

Control (B) 1 ul + 0.1% PBST 49 ul

Control (B) 0.1ul + 0.1% PBST 49.9 ul

Patient (C) 0.1 ul + 0.1% PBST 49.9 ul

Patient (D) 1 ul + purified serum 49 pl

IgE ( pg) (Magnetic)

10° :
102

10"

IgE (pg ) (Optical)

 Detected with magnetic and conventional optical method
« Two methods give the same values of IgE in human serum
 Possibility for practical diagnosis
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MPI & & (B4 812%)

Bruker Preclinical MPI System

Target specifications

* AVANCE Il / MPI technology

e ParaVision Software

e Full 3D imaging, segmented acquisition capability
e 12cm free access

* BioSpec™/ClinScan™ compatible Animal Handling
* Integrated calibration robot

* Interfaces for Animal Monitoring and Infusion Pump

Component Target Specs

Scalable Selection Field 0...2.5T/m

Drive Field X/Y/Z 0...20mT @ 25 kHz
Focus Field X/Y/Z 0...45/0...45/0...120 mT
Max. FOV @ 10cmx 10 cm
Bandwidth 1.25 MHz

Speed 46 volumes per second

AVANCEF“Z 57

12.02.2014 Magnetic Particle Imaging
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Magnetic Particle Imaging (MPI) for NMR and MRI Researchers
S. M. Conolly, J. Magn. Resonance, 229 (2013) 116-126

(1) R T/ HLFDIELERIE B FIFH
(2) 10~20 mTD I FHE R (f=10 kHz) ZENIMN, MEaAIL DO E hZELEEEIE,
(3) R T/ FiF [LResovistZ{E FH,

MPI image of labeled stem cells

3D Projection-Reconstruction MPI Image

A 5

© f _ h* — f

wL a Heart Liver Fiducial
<+ 12 cm Z FOV >

Photo with injection sites
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SQUID magnetometer
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