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Figure 1 Handyscan 700 3D scanner configuration
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Table 1 Deviation distribution

= Min <Max #Point %
—-2.0000 —-1.7000 0 0
—-1.7000 —-1.4000 0 0
—-1.4000 —-1.1000 0 0
—-1.1000 —-0.8000 4 0
—-0.8000 -0.5000 120 0.0492
-0.5000 0.5000 243225 99.6391
0.5000 0.8000 545 0.2233
0.8000 1.1000 122 0.0500
1.1000 1.4000 35 0.0143
1.4000 1.7000 9 0.0037
1.7000 2.0000 5 0.0020
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Figure 2 3D comparison. Test and Reference file names, deviation chromatograms,and statistical analysis
can be read visually

878

fiv B 2 4 & 2021 SR % 27 £ % 10 #



#B 5 87 Y Fl |, Handyscan 3D F452C H & 7 = 4k 306
FAFASCRT UK B 60 000 e 2 I T A 2B i 0, O
Jr#ERATIE 0.05 mm, AR FURS B 25 0.02 mm+
0.06 mm/m, &EFS AT HEAT 480 000 Yl &, HAKBURL,
R (1L 0.85 kg) , 5 B4R 5 W 8l | PR 88 SEOR A (45
VEWRBEJE I 1 15~40 °C; ARG (AR BE) .
10%~90% ) , B AE 15 5 J7 i, W]y — 44 49 B0 ST
SEI, AT i TAEROR, 4 R AT A EURS A

294K ,Handyscan 3D T-H¢= A & 7 = 4EHOEH
AUA B RG b A — LU IR 25, QRAERE IR
A FACAT B iz | 8 S AU Bef St ik
A7 R HE T 2 A T D0 gl 2 T 3k P fg 22 388 K, e &
S M A5 ) 2 25 R

B TAME &S RS/, AR GUG 0 5 ks
e /NI R B AR AL 2R, DL R AR ME R N RS B
ISR, AT REAFAE A /N A A A A B Y
UL (Handyscan 3D FF¢2 A & A7 = 4EHOLH M
e m HARBUR A B v, FOA 2 5 XA AR /N B
TR AR TR IR A2 HE 34 3 OR SBOAR B B B 15 0 )
BARFAARB ISR/, (HREXE—ERE b
TSR W AME AR R 2275 +0.5 mm Z B Y H A L, X
S BT ATTAR 418 S PR A7 0 R B A () BAR 3 By,
SEAE S 1 3ok 2% i 5 BT s A T B R R R S e N
WY IS, m] L2

EI T ERE I 25 3 T A 9 T B A | R 1 R
e AR5 R A I AN AR EE B A ARk, 3G b
LR e T A R S SN A N = E AT ST N A ]
7 EARFFAME AR R I T I R R

PR S8 B E D A A
FErpAMES IS . A E A SN A R RS
A ASORT 2 g B0 19 AR IR, FE T 5 W 512 Test SCAF
F1 Reference SC4 B fr 2225 Ak , DA T 52 i) fc 2¢ 2%

PR, M35 T 4 41 2 0 098 2 85 6 THT Y
S S8 RHR RN ] 22 1 B 4 il 41400 00 ) O 2
R T 1 R LA B AR M A8 A A X
1B FF I 8 1 0 40 22 25 41 48 B 98 S (standard op-
erating procedure , SOP) #8454 | T gl 38 L 1 i[5 5
AL AN 0 S 1 g 2, 4 v 0T LE 45 SR A RS A B AT
R,

HY T 5 2 R ) 2 4 AR G A 0800 (RBE)
AT E M, Jd ek R 25 A 18 5 ] LUK R S )5 v T

Mg 27 2021 4% 27 5% 10

i 5 7 R RS R, DR AP S B O 1) A T R S
i A Z 5052 BEURE DRI B8 D 2 75 T
SR SE MR VA ST ORS BE | T 52 e 7 2817 T A M 2%
JUARDHS FE 0 i 2 J B IR Y7 o — 0 43 B S
HH

AMZ R B R R I O BT 4 0 R A I ET R, —
ANE B T I SRR YT R M A S IR T 2 B Y
2 508 1) S 90 AN — g i  (EE AR — A S B Y A
Xof ) e B e A, DU 22 B A ) D 0 X it
R R TT R o IR G5 SR TH 2R B e B A% Y R
i T 2000 R d R N, oM A 1 3 ) S R
%) 28 %67 59 152 44 = 90% , BV iZ 5k B 113 4631k 3 2o 358 ]
K TR 3D AR AT R SR 1Y U7 v
A,

IR HORTEE NN &, 2% 28757 B 4%
HOBA B A T R 58 i, T 2l I3 AN
R WHIE, B0 Tl R  /ME SR TE E N BT,
W JE B, T SR B R R BT R L T TR
PRI, o] 5 B0 0T M2 45 1 RS M B 4, i B 1 1)
A HRHA ST BRI T R IG 7 R I H 2 —
1R R 3D A @ A 47 A AT DLk o 1% 5 g 4
P2 =4, IF 0 Geomagic qualify 43 A 8344 5¢
= A 5 R R g IS Y CAD B
RUHEAT 3D XF b, A5 B R 0 58 22 43 A 4l
i, T2 PR AR AR I TORS BE R 0 H ETI  2
— B AER T (AT HE Y RMEE AR R Ty 2

SEH .

[1]  Kamada T,Tsujii H. Carbon ion radiotherapy in Japan:an
assessment of 20 years of clinical experience[]]. Lancet
Oncol,2015,16:e93-e100.

[2] Malouff TD,Mahajan A,Krishnan S,et al. Carbon ion
therapy : a modern review of an emerging technology|[J].
Front Oncol,2020,10.82.

[3] Akbaba S,Held T,Lang K,et al. Bimodal radiotherapy
with active raster-scanning carbon ion radiotherapy and
intensity-modulated radiotherapy in high-risk nasopharyn-
geal carcinoma results in excellent local control[J]. Cancers,
2019,11:E379.

[4]  Shibuya K,Ohno T,Terashima K, et al. Short-course car-
bon-ion radiotherapy for hepatocellular carcinoma:a mul-
ti-institutional retrospective study [J]. Liver Int,2018,38:
2239-2247.

879



Journal of Chinese Oncology,2021,Vol.27,No.10

[5]

(6]

Shiba S, Okamoto M, Kiyohara H,et al. Prospective obser-
vational study of high-dose carbon-ion radiotherapy for
pelvic recurrence of rectal cancer (GUNMA 0801)[J]. Front
Oncol,2019,9:702.

Karasawa K,Omatsu T, Arakawa A, et al. A phase I clini-
cal trial of carbon ion radiotherapy for stage I breast can-
cer:clinical and pathological evaluation[]J]. J Radiat Res,
2019,60:342-347.

Kanai T,Furusawa Y,Fukutsu K,et al . Irradiation of
mixed beam and design of spread-out Bragg peak for
heavy-ion radiotherapy[J]. Radiat Res, 1997147 .78-85.
Durante M, Loeffler JS. Charged particles in radiation on-
cology[J]. Nat Rev Clin Oncol,2010,7:37-43.
TinganelliW, Durante M. Carbon ion radiobiology [J].
2020, Cancers, 12(10):3022.

Rackwitz T,Debus J. Clinical applications of proton and
carbon ion therapy[J]. Semin Oncol,2019,46(3):226-232.
Mohamad O, Yamada S,Durante M. Clinical indications
for carbon ion radiotherapy [J]. Clin Oncol,2018,30(5):
317-329.

Mohamad O, Sishe BJ,Saha J,et al. Carbon ion radiother-
apy:a review of clinical experiences and preclinical re-
search,with an emphasis on DNA damage/repair[]J]. Can-

cers,2017,9.66.

880

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Durante M, Paganetti H. Nuclear physics in particle thera-
py:a review|]]. Rep Prog Phys,2016,79:096702.

Li Q,Dai Z,Yan Z,et al. Heavy-ion conformal irradiation
in the shallow-seated tumor therapy terminal at HIRFL[]].
Med Biol Eng Comput,2007,45(11):1037-1043.

Li Q,Sihver L. Therapeutic techniques applied in the
heavy-ion therapy at IMP [J]. Nuclear Instruments and
Methods in Physics Research,2011,269:664-670.

Tsujii H. Carbon-ion radiotherapy : principles, practices,
and treatment planning[M]. Japan:Springer, 2014 :53-56.
R XU 42, 3 A T T 4 RO T Y SR B
SEER(T). 5L E A SR AR ,2011,30(8): 153-156.

Cheng SY,Liu J,Zhang XW. Experimental teaching of the
reverse design based on hand-held laser scanning|[J].Re-
search and Exploration In Laboratory,2011,30(8): 153-156.
ZEWIE W, ARE AT L T Geomagic qualify T {4 22
A6 I H2 AT &k H 46,2014 ,63(9) : 35-38.

Li LJ,Gao S,Lin XZ. Work piece deviation detection
techniques based on Geomagic qualify[J]. Manufacturing
Automation, 2014 ,63(9):35-38.
Furukawa T,Inaniwa T,Hara Y,et al. (2013). Patient-
specific QA and delivery verification of scanned ion beam

at NIRS-HIMAC[J]. Med Phys,2013,40(12); 11.21707.

8 £ 7k & 2021 455 27 &% 10



