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Fig. 1. Alkane phantoms. 9 n-alkane
substrates were filled into 100 ml
polythene bottles, which were then
placed in a container filled with plas-
tic balls.

Fig. 2. ADC maps of alkane phantoms, acquired by oscillating gradient echo sequence with frequency of 40 Hz
and diffusion time of 5.1 ms. Distribution of the phantoms are as follow : bottom left, CsHis ; bottom middle,
CoHzo ; bottom right, CioHzz ; top left, C11Hz4 ; top right Ci2Hzs (a) ; bottom left, Ci3Hzs ; bottom middle, CiaHso ;

bottom right, CisHsz ; top left, CisHzs (b).

& R

TIVh 7 72/ 0 ADC map OFl (JLEL
WFR 5.1ms, JRE 40Hz) # Fig. 2 IZ/R” L
7o. %7 )Vh v DY ADC fd % Fig. 3,
Table 17~ L 7=. Tabel iZid Tofts H4 N
LTw5b ADCEAPFREL 7. W¥FnoO#%sk
HICBEWTh, TV ORERNEINS 51T
ONADCHIZE F L. &7 A VICEW
T, B REORE RS A 6 o0 PRI A 28 (L S T
4 ADCEIZIZIE—ETH -7z, ThT VAV
O ADC B3R E & LB OBIRIZ D - 72
(Fig. 4). #VEL OBRBIC L 52 E &R
0.9~4.3%Th - 7=, Rix HIERERIC k- T
11 [ER G L e OB BRI 2.2~3.9% T

Ho 7.

% £

KPR 25 8 WO IR 5\ TR BN 2 A L
T ADCEIZIZIE—ETHH Z LR TE
7o i, BERBIL SR R TH D LEL T
Wz TV Oy ADCfE EREEEIE A T —
JA=T AV 2aZAV/ORDELD, ILH
OBERE R L7z, GEIEER L7V EITS
# DERIR Protocol $§EEFHAMi & L CTHEHTE %
LD EEZOBNS. Tz, IEFHKTIEILHREE
R 9AHE ADCEIE LA T AT EDHBN
T\W5% (Tsuruta K, et al. Frequency Depend-
ence of Diffusion Metrics by Oscillating Gradi-

2017 4F 11 7 24 I3



3000

2500 A

2000 A

ADC (10?m?s?)

500 A

1500 A

1000 A

Aflest #38% 1% (2018)

T E s 3

— CeHy

— Gy
I\I—IH\E ; : e L |

_ CuHy,
e S =S £ T T T I — Cufy
P — — CuHy
S—— — CuHsp
T — = CyHy,
= = £ = = = = = - - - CieHag
49.1 45 ‘ 40 35.8 9.3 7.6 ‘ 6.5 ‘ 5.7 ‘ 5.1 ‘ 46 I 43

Diffusion time (ms)

Fig. 3. The mean ADC values of 9-alkanes and diffusion times. For each n-alkane, the mean ADC values were
almost constant with the change in diffusion times.

Table. ADC values of 9 n-alkanes on each effective diffusion time (eff.A)

Apparent Diffusion Coefficient (10-12m?2s-1)

eff.A

(mS) CSHIS C9H20 C10H22 C11H24 C12H26 C13H28 C14H30 C15H32 C16H34
49.1 2428 +23 1860+55 1403+19 1066+24 853+23 672+23 528+18 452+8 340+6
45 2348 +32 1774+38 1376+22 102621 815+17 668+16 528+16 452+8  342+13
40 2334+30 1764+£39 1369+22 102120 809+19 664+14 528+17 449+8 339+14
35.8 2315+33 1750+38 1365+25 102021 809+19 66215 522+14 446=+8 33612
9.3 2284+39 1694+30 1321+14 1003+19 793+18 639+14 489+12 424+9 332+14
7.6 2273+36 1686+31 1331+27 1003+21 793+18 635+14 494+13 423+9 329+14
6.5 2262+44 1689+34 1331+28 1003+22 793+16 633+14 497+12 423+10 326+11
5.7 2253+41 1693+35 1328+31 996+21 791+18 626+14 491+12 414+11 321+10
5.1 2234+42 167737 1311+£30 983+20 779+16 621+12 482+11 411+x10 316+£6
4.6 2213+49 1662+33 1311+29 984+20 782+15 619+13 483+8 410+10 3167
4.3 2222+44 1668+29 1312+31 974+20 78615 624+15 491+6 412+10 3015

Tofts? 2179 1652 1286 1027 800 649 502 414 349

Values are mean + standard deviation.
a Diffusion coefficients derived from Tofts et al. (4), measured at 21°C.
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Introduction: Compared to diffusion-weighted imaging (DWI) with a conventional pulsed gradient
spin echo (PGSE) sequence, DWI with an oscillating gradient spin echo (OGSE) sequence can short-
en the diffusion time by changing the frequency. The purpose of this study was to investigate the
suitability of n-alkanes as isotropic phantoms for estimation of the diffusion coefficient of an OGSE se-
quence.

Methods: We investigated the changes in apparent diffusion coefficient (ADC) due to differences
in the viscosity of 9 n-alkane phantoms with different numbers of carbon atoms (CsHis to CisHss)
using OGSE and PGSE sequences at 21°C. Effective diffusion times of 4.3, 4.6, 5.1, 5.7, 6.5, 7.6, 9.3
35.8, 40, 45, and 49.1 ms were used. Sphere regions of interest were placed manually within the
alkane phantoms on ADC maps.

Results: In each alkane phantom, the mean ADC value was approximately constant with the
change in diffusion time. The viscosities and ADC values were inversely proportional, as theoretically
expected.

Conclusion: The ADC values of alkanes do not depend on the diffusion times. The n-alkane phan-
toms can be used to assess the clinical accuracy of DWI with an OGSE sequence.
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