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Ytterbium-based PARACEST agent: feasibility of CEST imaging on a clinical

MR scanner

£ T e A& L7z PARACEST ###A1C L5 CEST A A—U2 2

DR MR #R{E2E1E T O RZABIZEE T 5 F5E)

Magnetic Resonance in Medical Sciences Gt

F11&E-F15 (F2443H) 8%



Moo N A" O

Juil

[HW1A v 7 v E v A% A L7- paramagnetic chemical exchange

saturation transfer (PARACEST)E A X 2 K MR k%3 & ¢ CEST

ARA=D T HREBT 5,

[FiEl v 7 ey sz Lz 3o PARACEST & AIZHWT, 212

5,10, 20 kP50 mM O R Z2EETCpHZ T4ICHBELEZEBERERL 72,

F7-, pH3.0,5.0,7.4 % 9.5 CEEZ 50mM I[CFRE LW ERL =,

MR B BT ¥ —ARAE = a—3k|cC, BMHERaA v KA 3.0 T MR

RGIEELHEN L, MRB&IZE2 T, BRINROZERENOFMHEZ T

W% L7, CEST A4 A — v 7%, -5,000 Hz (-39.1 ppm) 75 5,000 Hz (39.1

ppm) DO HFPHIZI VT, 500 Hz (3.9 ppm) M B@ T4t 4 7 & v b JEK £k %

ERERLAANGHwRBLEZ, WTFhbkEEZ 3EHRVRLIZEIC, 3FED

PARACEST EXAIOHREL LS pHICHDW T, CEST# RO KE S D

HEEREERAEZ R L, CESTZI RO K& S OFHMHIT, R4 DRENK

VCpHOM T, — B O & Tukey HSD R Z Fak v 7 5 2 F & H W T,

WA Lz, PEIE 0.056 Riiz A E & LTz,

[# ] & PARACEST &R AT . 2 T NICHRA OLITRMA 7 & > FEKEK



WEBWTHRW CEST# R a2 R L7z, 7o, FEEA DO CESTH RO K& 31X

HFERRBEKRGEZ TS L(p<0.05), BENERE T 2125, CEST Zh £ N4

K Zpodo, BT, HEHA O CEST RO R E SI3AE R pHIKFEZ R L (p

<0.05), AHMEMFIZITW pHIZ TRbLML o 72,

f53m1 1 v T e A% L7 PARACEST &2 K2 H WA 2 & T, BKM

3T MR R4 2E ICB 1T 5 CEST A A=Y v 7 OFEB RN RSN, L

L, BT g DA RSB 7T e ba— T OO 2% ERS LET

b5,



The summary of the thesis

Purpose

To investigate the feasibility of chemical exchange saturation transfer
(CEST) imaging using ytterbium-based paramagnetic CEST (PARACEST)
agents with a clinical MR scanner.

Materials and Methods

Solutions of three different ytterbium-based PARACEST agents were
prepared at concentrations of 5, 10, 20 and 50 mM at pH of 7.4; and at a
concentration of 50 mM at pH of 3.0, 5.0, 7.4 and 9.5. The images were
acquired with a turbo spin echo technique using a quadrature head coil and a
clinical 3.0 Tesla MR system complying with the safety limits of the specific
absorption rate (SAR). CEST images were acquired with different
presaturation offset frequencies, ranging from -5,000 Hz (-39.1 ppm) to 5,000
Hz (39.1 ppm) with an interval of 500 Hz (3.9 ppm) for each condition. After
each scan was repeated three times, the mean and standard deviations of the
magnitude of the CEST effect were calculated at different concentrations
and pH values for each agent. The mean values of the magnitude of the
CEST effect obtained at different concentrations and pH values were

statistically compared by one-way analysis of variance (ANOVA) and Tukey's



HSD post hoc test. P < 0.05 was considered significant.

Results

PARACEST agents showed a strong CEST effect at their specific
presaturation offset frequencies. For each agent, the CEST effect showed a
significant concentration dependency (p < 0.05). It increased with an
elevation of the agent concentration. In addition, for each agent, the CEST
effect showed significant pH dependency (p < 0.05). The CEST effect was
strong at near-physiological pH condition.

Conclusion

CEST imaging of ytterbium-based PARACEST agents might be feasible on a
clinical MR scanner. However, further modifications, such as adjustments of
the presaturation RF pulse, imaging protocols and other techniques, are

necessary.



