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Introduction

The spin-locking technique was introduced into the conventional CRAZED experiment in this work [1,2]. The concept of rotating-frame intermolecular
double-quantum (iDQC) spin-lattice relaxation, T1, poc, Was proposed and eval uated quantitatively for the first time. The results show that Ty, poc may provide a new
contrast parameter that can be useful in the MR imaging applications.

M ethods

A modified CRAZED pulse sequence shown in Fig.1 was used to investigate the behavior of the rotating-frame spin-lattice relaxation time, Ty, poc. In such an
experiment, the n-th echo doesn’t appear at the n times of the interval between the two RF pulses as usually found when the low-power, spin-locking pulse (labeled as
“Tg” inFig.1) isin effect. When the amplitude of spin-locking pulseis strong enough to lock the observed spins, echoes will appear at the n times of 7with respect to the
N-quantum coherence. A mixture of zero- and double-quantum coherences (when n=0 or +2 is used) survives at the end of Tg and both are modulated by the
corresponding multi ple-quantum relaxations [2,3]. Considering the iDQC case, the complex magnetization originating from iDQCs (N=+2) is given by
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where J; is the second order Bessel function; Td=(;4quo)'l is the dipolar field time constant; vy is the ; (TsL)+y b \
gyromagnetic ratio; Lo is the magnetic permeability constant; and My is the equilibrium magnetization per unit RF : vA"AA
volume. Therefore, the acquired signal isafunction of Ty, poc aswell as Tg . The separated distant spins of two T ' nt
individual molecules are simultaneously locked in a parallel configuration by the locking field and each 'S i
component will decay at a relaxation time constant [2]. Their substantial distance makes the correlative Gz |:| G —I nG
couplings effectively insignificant compared with thelocking field. For two like spins with same relaxation time '
constant (namely Ty, =Ty, «k=T1p, soc), the following relationship holds: Ty, poc =T1p, soc/2, Where Ty, soc
isthe conventional rotating-frame single-quantum coherence (SQC) spin-lattice relaxation time.

Experiments were performed on a Varian Unity* 500 NMR spectrometer equipped with self-shiel ded z-gradient coils. A phase cycle scheme, inwhich (X, -X, Y, -Y) for
thefirst 90° RF pulse with the receiver phase (X, X, -X, -X), is necessary to suppress the conventional SQCs. The duration of 90° pulse was 6.5 us and aminimum delay 7
was used to eliminate the influence of traverse relaxation. Data were measured in samples of fresh pork muscle and cartilage, by the variation of duration Tg with
different spin-lock powers, and related times were calculated by fitting the intensities of each peak to the

Fig.1 Pulse sequence for investigating
the behavior of Ty, poc relaxation.
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matches with the correlation time of certain biological tissues [1]. The imaging contrast between different
tissues can be optimized by adjusting the locking duration Tg on a suitable locking field. Recently, we
developed Ty, poc-weighted imaging technique on a 7.05 T Varian Unity Inova microimaging spectrometer.
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Fig.2 Ty poc decay curves as a function of
spin-lock pulse duration for a pork muscle

The results show that this technique provides a novel imaging contrast [4]. collected on different spin-locking powers.
Acknowledgment Table 1 Relaxation measurements of muscle and cartilage of pork sample

This work was partially supported by the NNSF of China under Grants ook Pork muscle Pork cartilage
10234070, EY TP, and NIH under Grants NS32024 and NS41048. pofvp;"(lf,jz) Ti=(2.37+0.09)s; T,=(30.0:0.)ms _T,=(1.56+0.05)s; T,=(33.7+0.2)ms

T1p,00c (MS) Tap,s0c (MS) T1p.00c (MS) Tap,50c (MS)

References 052 20.8:0.6 45.70.4 29.6+1.1 59.7+1.7
[1] Duvvuri U., et al., Radiology, 220, 822, 2001. ;-?3 ggﬁgg g-ﬁg-g iéﬁﬂg g%-;fg-g
(2] LeeS, etal., J. Chem. Phys., 105, 874, 1996. 5.37 35.00.3 71.0+0.5 46.1+1.2 95.0+0.6
[3] Zhong J., et a., Magn. Reson. Med., 43, 335, 2000. 7.68 38.4+0.3 80.0+0.7 53.1+2.3 105.3+1.1

[4] Zheng B.W., et al., Magn. Reson. Med., In press, 2004.

Proc. Intl. Soc. Mag. Reson. Med. 13 (2005) 2211



