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Abstract

High-end medical device industry will play a key role in Taiwan's industrial transformation
industry, especially the industry in proton beam equipment for the treatment of cancer. China is the
biggest export country of medical equipments in Asia-pacific area. Any business opporutnities
relevant to this techonlogy could point out the future direction of innovative creation in Taiwan or in
China's recent twelve-five revolution.

In China’s Twelve Five" Medical Device Industry Technology Development, high-end medical
devices, especially the proton beam device, is the focus of business opportunities in the recent years.
Increasing its own market share is one of the most important goals for both Taiwan and China. The
current study aims to illustrate the opportunities and obstacles of brining own-developed high-end
medical equipment to China by investigating Taiwan's only company specialising on proton beam
therapy. With the case study provided, it is anticipated that direction or some suggestions for

Taiwan's multiple-descpline high tech industry could be pointed out.

Keyword : High-end medical device ~ proton beam - cancer treatment
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B 1A X g ey & o] v & chif B % $429% (Spread Out Bragg Peak, SOBP)® - # ¥ % i%ih
iR AR A R L S L B B 0 4T B B S e R R B R e e
ZREE®HE S REIFEHLO M e B2 SF %?u*“mﬁk+ﬁ¢w %m
BN BT Adp W SRR J ey 0 Ry B R RS T ah Fr i B MY
genip g o R Rl ET SR o Bk b D 1 e R R Ap 0 3 R
SR B g R iR BUR T PO R i S Bkl g TR s
2BRAMERHOZ B Fla g F Ll smnBinhrnk 2 plivr G I o 3 AE - AR
B B # A 2es25 58 (linear energy transfer LET) o H# 5 »c# € B 4d i 522 2 4 B F
T R AR ek 3 AR R ot fea (B0 - g2 2k (relative biological effect,
RBE) e RBE #_2& 2 £ 2ok k2 HE L o) » W ¥ 8 % 4560 &2 chk 3 s Bty

‘ﬂj&t

Ll R SR g i E N IEAREY - S

Foedf i 1046 # S 2R Y BFFieRis s A 2 2 1945 & © d £ W4
A BEFGAT SRR R F TR o 2 (e d v < B ik Ak Bg“}‘?.EéE:ﬂZ(Cyclotron
Laboratory , HCL)Z% J .§%§Pm(Massachusetts General Hospltal) ’£+_ 1 2 2002 & H /¥
LR ARA IR IR oD RE B FEE # Y %‘r—oﬂﬁq‘m%‘m?& {1990-&d Ed
B4 B 5ok« & (Loma Linda University in California)#fi = o 2 {se% = B F+ 75
Fv o PLAREY R F Bt 2001 # A = o

ER AR S P m@ﬁ_,ﬁxd@ & i 317 Ui @ HSei@ PR LA A oY G
HFEE RIS I T HH T’ﬂ THEAAAFF - AL FF O RT R{ T,Jc
WE G R AR RE TN e e P R R F Y RE T - P hha X
# 51w %t B(Cyclotron) ™ % F 4 4vig ®B(Syncrotron) » i *4eid B¥ A& 4 534 ~ @ e

=5

1

7 WILSON RR (1946). Radiological use of fast protons. Radiology. Nov;47(5):487-91.
'8 Levin WP, Kooy H, Loeffler JS, DeLaney TF.(2005), Proton beam therapy. Br I Cancer. Oct 17;93(8):849-54.
¥ Delaney TF, Kooy HM, eds. Proton and charged particle radiotherapy. Philadelphia: Lippincott
Williams and Wilkins, 2008.
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Frd o LA fs ARG el hiid BP » BEHE DREIEE S F P A0 1 Hteid oh
@ af e pug b Bl e Y 0§ i B ?r:*mﬁ*w;* M2 P
%;ﬁﬁ_f‘?iﬁﬁﬁgﬁjv;% REHE TH KA AN By Fr»zoo éé,ié‘bﬁﬁ?%‘r
T F AR R g A R RS AT T S AR H R B AT AT R R T A
Foolik o Rm > AF s‘;é_iﬁf i B ﬁ;+m;tv§’am&¢;iﬁ’%ﬁfgﬁng(beam

degrader) 4 it % %‘r £ < o 5 wfhic £ &F & (energy selection system) -
TR - R A WMié'.ﬁwa“fm"#wFef;éfi&?'i_%_wﬁ%.&gfﬁwv_&i@ﬁﬂ%ﬁ’;

AR S A rr g A (gantry) it 3o 4 B L B R ARRIN i o R AR A K R AR Y B S -

gVl o o;ﬁTa TREMMITA G 2.4 B %’@)ﬁ%j@_*&;@j—ﬁ%g]iﬁgE’—,’qsﬁ;)a‘n;"lzfe s @
v ﬁgﬁ,g\.{@)ﬁ&&, ﬁgb;}%/\qf@ziﬁ,;%gﬁv(ﬁrﬂmm@ Aw),ui%ﬁog%m

e Ao it g R AP 25 BBk s 5% (intensity modulated particle
therapy, IMPT) o o » 73 desdiif 7§ & 2 4vid Bt 2 H b ~ o3 e 2 (0 508 53 T 6T
B2 B UL cnie 4 38 3 T B RASA R chF R e ?&Wﬁﬁ”“?é"’f?’&% %%’ﬁt‘?” 2 BTk B
v T e R R E e R R REBNE R R 0 b 2 A ks
e TR K B TR VR o

T A2 B A TR RS & Rak A A ‘F"if’ » *iﬁfﬂ“fé’%‘%‘i "’E (The
Equipment of Radiotherapy ) o 5 fie & B iR g fo o U F* 8 M4vik B2 ereh ‘*K%zﬁ,f,r.
R EE RS A ARPGLE S g oo P - TRA s TR Y m*?st}/f%ﬂu 45-60
TA L ey BAE S Aok %”Téi X EfrR F ARG A o fpRn 3 0 BT (7
T3 )2 P RS T RE S n R PR d ST H beig BOE %Fi’e BT AR hFRY GO
MAME 2 Al B PRI REISFF 'Uﬁ:" L S U é;m,r,.fjg_ #oirE Ko
AR SR TR e R BRSO A B R B G 2 B S o SR A
mf%}im)%‘ oo gair ML MeiE 2 £ o295 Proton Therapy Center Switzerland AG 13 ' &8

B2010 # A e A EREGRDFR? a2 Fie § 23 5 (7)) AL AR RS
Beehy §19 (A8 A mERRL 2 FF I APM PN TR L (R 9)2 A4 (£
10) FRLFF RSB RA NG R A LR

% Liu H, Chang JY.(2011), Proton therapy in clinical practice. Chin J Cancer. May;30(5):315-26.
! Proton Therapy Center Switzerland AG. Retrieved from

http://www.ptcs.ch/language/en-US/tabid/85/Home/Proton-Therapy/Proton-Therapy-worldwide.aspx on October 30 2013

22 Darren CHUA, LOW Ten Sia, ANG Shin Yuh, Jeremy LIM (2008), Health Technology Assessment: Proton Beam
Therapy (PBT), SingHealth Centre for Health Services Research
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Location Country | Type of Particles | Max. Engergy | In oper. since

Loma Linda USA Protons 250 MeV 1990

Himac Chiba JPN Carbon 800 MeV/u 1994

NCC, Kashiwa JPN Protons 235 MeV 1994

HIBMC, Hyogo JPN Protons 230 MeV 2001

PMRC, Tsukuba JPN Protons 250 MeV 2001

NPTC, MGH, Boston USA Protons 235 MeV 2001

Shizuoka JPN Protons 235 MeV 2003

MPRI, Bloomington USA Protons 200 MeV 2004

WPTC, Zibo CHN Protons 230 MeV 2004

MD Anderson Houston USA Protons 250 MeV 2006

FPTI, Jacksonville USA Protons 230 MeV 2006

NCC, Ilsan KOR Protons 230 MeV 2007

ProCure, Oklahoma City USA Protons 230 MeV 2009

RPTC, Miinchen GER Protons 250 MeV 2009

HIT, Heidelberg GER Protons, Carbon 430 MeV/u 2009

UPenn, Philadelphia USA Protons 230 MeV 2010

CNAO, Pavia ITA Protons, Carbon 430 MeV/u 2010

WPE, Essen GER Protons 230 MeV 2010

CPO, Orsay FRA Protons 230 MeV 2010

PTC, Marburg GER Protons, Carbon 430 MeV/u 2010

Gunma, Maebashi JPN Protons 400 MeV/u 2010

HUPBTC, Hampton USA Protons 230 MeV 2010

SJFH, Peking CHN Protons 230 MeV 2010

281 p AP 2 IR F R
Location Country | Type of Particles | Max. Engergy In oper. since

ATREP, Trento ITA Protons 230 MeV 2011
PMHPTC, Protvino RUS Protons 250 MeV 2011
CGMH, Taipei TPE Protons 230 MeV 2011
PCPTC, Chicago USA Protons 230 MeV 2011
NRoCK, Kiel GER Protons, Carbon 430 MeV/u 2012
PTC Czech, Prag CZE Protons 250 MeV 2013
NIPTRC, Chicago USA Protons 250 MeV 2013
Skandion, Uppsala SWE Protons 250 MeV 2013
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PTC Ziirichobersee, Galgenen | SUI Protons 230 MeV 2014

Universitatsklinikum, Dresden | DE Protons 230MeV 2014

HollandPTC, Delft NED Protons 250 MeV >2013
UMCG, Groningen NED Protons 250 MeV >2013
Med-Austron, W-Neustadt AUT Protons, Carbon 400 MeV/u >2013
ProCure Michigan, Detroit USA Protons 230 MeV >2013
ProCure Flordia USA Protons 230 MeV >2013
ProCure, Seattle Washington USA Protons 230 MeV >2013
ProCure, Somerset New Jersey | USA Protons,Carbon 230 MeV >2013
iThemba Labs, Cape Town RSA Protons 230 MeV >2013
Swan Hadron, Bern SUI Protons 230 ... 250 MeV | >2017

209 KB wAEE BEA 1R 2

Study

Olsen DR, Bruland OS,
Frykholm G, Norderhaug IN.
(2007)

Proton therapy - a systematic

Organ
All Cancers

review of clinical effectiveness
Norway

Methods

Systematic review of
literature.

Found 54 publications
(4 RCTs, 5 comparative

studies and 44 case series)

Conclusion

The evidence on clinical efficacy of proton
therapy relies to a large extent on
non-controlled studies, and thus is associated
with low

level of evidence according to standard heath

techno

Adelaide Health Technology
Assessment (AHTA) on behalf of
National Horizon Scanning Unit
(2006)

Australia

All cancers

Literature review of evidence
regarding the use of PBT for
the treatment of cancer.
Comparators include
radiotherapy and
chemotherapy. Studies
included were RCT, case
series and economic
evaluations between 1999 and
2006.

There is a large body of poor quality evidence
indicating the successful use of PBT in a
diverse patient base. PBT may be of great
benefit to a group of vulnerable patients who
either have untreatable cancers with
conventional therapies or cancers where
conventional therapies would put them at

high-risk of future, secondary disease.

Al-Shahi R, Warlow CP Brain

(2006) arteriovenous
Interventions for treating brain malfunctions
arteriovenous malformations in (AVM) in
adults adults
Cochrane

Literature review of evidence
regarding treatment
interventions for brain AVM.
Interventions include

1) neurosurgery,

2) radiotherapy (including
PBT),

3) endovascular embolisation
and

4) staged combinations of the
above and

5) do nothing.

Studies included were RCT,

No evidence from RCTs with clear clinical
outcomes, comparing different interventions.
Did not find any RCTs to help decide whether
and how to treat brain AVMs.
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case series and economic

evaluations between 1966 and

2004

Khairi S, Ewend MG. (2002) Bone Not stated

us

Proton beam radiation app

ears to have a distinct advantage over
conventional external beam radiation in this
disease because of the rapid fall-off of
radiation beyond the target. Unfortunately, the
data on efficacy and safety of treatments for
chordoma is limited because of the rarity of
disease. Current reports in the literature are
exclusively case series and reports, limiting the

strength of the conclusions that can be drawn.

5k % & Darren CHUA, LOW Ten Sia, ANG Shin Yuh, Jeremy LIM, Health Technology Assessment: Proton Beam
F y gy

Therapy (PBT), SingHealth Centre for Health Services Research, May 2008)

Issuing organization
International RadioSurgery
Association (IRSA).

Stereotactic radiosurgery for
patients with vestibular
schwannomas

May 2006

£ 10~ [ i ok 4y

Methodology

This radiosurgery guidelines
group comprises
neurosurgeons,
neurotologists, and radiation
oncologists

Recommendation

Stereotactic radiosurgery is defined as a single session,
high-dose delivery of focused radiation precisely to the
vestibular schwannoma, as identified by stereotactic
imaging...The neurosurgeon and/or neurotologist are an
integral part of the critical decision making steps and the
target planning and dose approval within the brain for both
LINAC and proton beam based systems (whether single
session or stereotactically hypofractionated radiation
therapy) regardless of head fixation system. The radiation
delivery of the approved targeting and dosing plan (as
designed and approved by the neurosurgeon/neurotologist
and radiation oncologist together) may occur on subsequent
days for LINAC or proton beam based single session or
hypofractionated sessions under the direct supervision of a
radiation oncologist without the neurosurgeon or
neurotologist present. Should the original targeting plan
require modification during the radiation delivery of the
subsequent sessions, the neurosurgeon and/or neurotologist
should review/design and approve the new targeting and
dosing plan before the continuation of the radiation
delivery by the radiation oncologist

Stereotactic radiosurgery is defined
as a single session, high-dose delivery
of focused radiation precisely to the
vestibular schwannoma, as identified
by stereotactic imaging...The
neurosurgeon and/or neurotologist
are an integral part of the critical
decision making steps and the target
planning and dose approval within
the brain for both LINAC and
proton beam based systems (whether
single session or stereotactically
hypofractionated radiation therapy)

This radiosurgery guidelines
group is

comprised of neurosurgeons,
intervention

radiologist, medical physicist,
and radiation oncologists

The available evidence supports the use of androgen
deprivation therapy, pelvic lymph node irradiation, and
prostate gland doses of greater than 70 Gy in men with
high-risk locally advanced prostate cancer. Long-term
androgen deprivation (at least 2 years) should be favored
over shorter courses. The optimal mechanism of boosting
the prostate dose remains unknown, but HDR
brachytherapy, LDR brachytherapy, and IMRT are all
viable options, and it does not appear that a particular
method of prostate boost (including PBT) is superior to
another at this time. Future research will be directed at
optimizing combined radiation and hormonal therapies as
well as incorporating systemic chemotherapeutics in the
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regardless of head fixation system.
The radiation delivery of the
approved targeting and dosing plan
(as designed and approved by the
neurosurgeon/neurotologist

and radiation oncologist together)
may occur on subsequent days for
LINAC or proton beam based single
session or hypofractionated sessions
under the direct supervision of a
radiation oncologist without the
neurosurgeon or neurotologist
present. Should the original
targeting plan require modification
during the radiation delivery of the
subsequent sessions, the
neurosurgeon and/or neurotologist
should review/design and approve
the new targeting and dosing plan
before the continuation of the
radiation delivery by the radiation

neoadjuvant, concurrent, and/or adjuvant settings.

oncologist
International RadioSurgery This radiosurgery guidelines Type I, 11, and III evidence exists in support of stereotactic
Association group comprises radiosurgery for pituitary adenomas. Current radiation

(IRSA) Stereotactic radiosurgery
for patients with pituitary adenomas
April 2004

neurosurgeons,
endocrinologist, medical
physicist, and radiation
oncologists

delivery technologies for volumetric stereotactic conformal
single session radiosurgery include Gamma Knife®, proton
beam using Bragg Peak effect, and specially modified
linear accelerators.

Causes for failure of stereotactic radiosurgery include
inadequate visualization of the tumor, lack of intraoperative
stereotactic three-dimensional (3-D) (volumetric) imaging,
and insufficient dose (due to proximity with optic
apparatus) to achieve the growth control response.

International RadioSurgery Not available

Association (IRSA).

Stereotactic radiosurgery for
patients with

intracranial arteriovenous
malformations (AVM)

Sep 2003

Dose selection depends on location, volume, estimated
adverse radiation risks, pre-existing neurological
conditions, and prior bleeding history. Depending upon the
technology used, the margin of the AVM dose is usually 50
to 70% of the central target dose within the AVM. Sharp
fall-off of the radiation dose outside of the target volume is
required. Current radiation delivery technologies for
volumetric stereotactic conformal single fraction
radiosurgery include Gamma Knife®, proton beam using
Bragg Peak effect, and specially modified linear
accelerators.

Causes for failure of stereotactic radiosurgery have been
identified and include inadequate visualization of the target
nidus, lack of intraoperative stereotactic 3-D (volumetric
axial plane imaging), insufficient dose to achieve the
obliterative response, compression of the AVM nidus by a
prior hematoma, or poor nidus visualization secondary to
overlying vascular structures. In a few cases, selected
radiobiological resistance of undetermined etiology may be
the cause of obliteration failure.

At present, technologies delivered to provide volumetric
stereotactic radiosurgery are limited to Gamma Knife®,
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modified linear accelerators at centers supplemented by
significant experience, and proton beam facilities in the
United States.

American College of Radiology Guidelines group comprised Appropriateness of PBT for treatment planning: 7 (1=least
(ACR) of mainly M.D. appropriate, 9=most appropriate)

External beam radiation therapy Newer conformal radiation therapy methods, such as 3D
treatment conformal radiation therapy (3D CRT), intensity modulated
planning for clinically localized radiation therapy (IMRT), and proton beam radiation
prostate cancer. therapy, have allowed radiation oncologists to improve the
June 2000 therapeutic ratio by lowering the dose to surrounding

critical structures while simultaneously safely escalating
the dose to the disease target.

(7 #2 & ik Darren CHUA, LOW Ten Sia, ANG Shin Yuh, Jeremy LIM, Health Technology Assessment: Proton Beam
Therapy (PBT), SingHealth Centre for Health Services Research, May 2008)

2 SR RE B R S
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the safety of patient contact dosimeters used in radiotherapy with electrically connected

radiation detectors - Ed. 2.0

- 1EC 60601-2-11 (1997)(2004) Amendment 1 - Medical electrical equipment - Part 2-11:

Particular requirements for the safety of gamma beam therapy equipment

- 1EC 60731 (2011) Medical electrical equipment - Dosimeters with ionization chambers as

used in radiotherapy

- 1EC 61217:2003 Radiotherapy Equipment - Coordinates, movements, and scales

- IEC 61674 (1997-10) Medical electrical equipment - Dosimeters with ionization chambers

and/or semi-conductor detectors as used in x-ray diagnostic imaging

- IEC 62083 Edition 2.0 2009-09 Medical electrical equipment - Requirements for the safety

of radiotherapy treatment planning systems

- IEC 61217 (2008) Radiotherapy equipment - Coordinates, movements, and scales
Consolidated Edition 1.2

A PREH AR T AN Y BT AT A W

Z216~Y FFERBHAHRET T AAM Y

R R
e - RAERIREE RRETEA - WAERFE
- B E RS 2RSS Re% - FEEGRHBRET AL E
- ERAREA X0 E Rk PR
T - ARZEHECMECRE R - BRASZERTHEL AR
- MARFET AR i WHRE G MR e RS
- RAEEREED S Y Eac

12-39



PSR BN T 1555 R A T 3 H)-102 LGS MR R R E
BRI B 1 A T K Z A DL, — LI I R e s 11 7501

FEFHBIUE R 2R
SR
AR A E AP T
L

4 A
FKAFRAEGREBFF T HRP20L2 FREHAEEEY - 7Y B EHN
FREWRZAPMZ R A% 0 f2c? ApBpHLFNFRFEHASEET ARG
BA Y AR FRFFEHAE S RABRT ORI SESEEFE L L (G SFDA - R
# China Food and Drug Administration - #§ # CFDA ) - CFDA p m-F? BERCLFT R FE Y
f%%ﬁﬁ%mwﬁ%ﬁ°$%<f%$ﬁkw' Bz ) » RTURHBE NG LR R F 247
PERER PR AL D e T PAFRERRAGLA L A) R 102
A)d ﬂi#%i}éi&/}hjﬁ THEPHE 2B FLFETHE 7; »cHp L 4 E o EEET 6 B
LN ;%—;__{u - CFDA %F%)%B?ﬁ FVHEA LA KA BRE BT B o gy
ABRFTLLEBRBERFET O F  FE BB RG R RFOTE  FHE P B ERE D
TE ) FEL
EAFREREFFREN) > FRERASZHFL ¥ - FLHLEFRF LI F
ﬁ&iﬁ‘yiﬂmf%wﬁ o Edp i ﬁ‘?iﬁ@éﬁ”fﬁmf%$ﬁ°
%43$FT.5'JF1 A~ M?%."?’*"“i%’}%‘ WL A CHAME G BAge o HEX 2 G oL
&&ﬁk#mf%¥ﬁ wg%?ﬁmﬂmmﬁ%H¢G®A%amﬁﬁ%i

PO F = =
KA T F%_gj_{n o & PR TII KRR T N E 34{
Er

2 ARBE R R R B B oy
@ﬁ%<%%$ﬁ%&$% R R RS B~ A SRR FR B R
FRE o 1 (FR BRI P2 ) L8 45 ﬁﬁh&f%gﬁmly,$% "3
K BARRGLN yHZ 0 ) CFDA B &3 12 -

SRS RIS E £2010 & 9 0 6 0 20 (FREREREREND T

:
)RR REDEGRE FREHEL LG i&ﬂﬁ:ﬁ% O;_%f%wﬁj % %
s EALEEREE S F 3 Y e RS S E R S Y i R R
finh s BFD FENP L GREHR S RZFFRENI MRFEFF A5 -
= QLFTFE}%E’?’H’“/? <P§}§‘$ﬁfﬁ&p55ﬁ%£> BTG Rk B ST A }:l}‘i—‘ pIF R 2
A ()L TREP R KPS A ALESR O RARY S ED BRED AT ko

AR E R ) (2 )W B ATRE AR o R SEP % 2y xﬂﬁv()ﬂﬁfk
HASRARRS FRART EEOTREEAPTT] 0 R SEP B X 2 eg st | f
%%%ﬁﬁ&%%ﬁ%ﬁ%ﬁ’ﬂﬁé@ﬁﬂﬁmtﬁé&ﬁ&ﬁ%ﬁﬁoﬂ%*i 2 g F
HEML W Fe BEINFRNY o d FENRPRERIKRE T AP/ ESTEH )

ﬁﬂ%%%ﬁ°ﬁ?%ﬁﬁf%QﬁﬁmﬁﬁmﬁW§f%¢ﬁﬁﬁ$¢ﬂN°
R %5-'1,%3:‘3?%* Fehd G E B T BRI FS 0 g £ T Y G
F2~3=x > gﬁﬁﬁvﬁ: i 12~16 & o
12-40



PSR EFEEIEN T Il RT3 H)-102 TE S TR R R E
B s T HIAE T A E Z A — LIE T R A s 11 A P

217~ ¢ RFLFHLLE =05

Y3 BpNY- 4 BRYoH BpSZM B (48 4522
™)
2REE | AFP (7)) | TEFEE (AR B | RS ELLY NS RELLfFn
ERERERL | EFELA R B
d

(FA kiR 1A IEK 2012 $ o B4 4 % & &)

Z 18~ ApB 2. P B * EF K BHER

oMY R EFREHER
(FREREFFRGEN) (Y £L A E rRARBIRS § 276 5)

(FRERPARRRLL) (B4 ¥ 5% 2004-01-17) ;

(AP SEFRTEFFRAM YN FREFPOFRAT G0 B - T H2) (b4 % 85.:2004-06-30) ;

(FREWHEPE - F8{fre ZFBFERY) (K4 ¥ 1055 2004-07-08) ;

(FRBEFLZAZFFRME) (B4 ¥ 1255 2004-07-20) ;

(FRERey e ¥y @iaym:) (h4 ¥ 155 2004-08-09) ;

(FRBHLr g2y52) (K45 16 505 2004-08-09) 5

(FRERSFRR) (RARFFEFERAP 4 % 15505 2000-04-05) ;

(FRBEMASFHRL(RF) ) (ARFESEFFRLH 4 F 175 2000-04-10) ;

(FREFFLAEFEFRITPIRS) (RRFSEFERER 4 % 2255 2000-05-22) ;

(- 5Bt * RAFRERERF LR (7)) (RIFSERFLE L F 245 2000-10-13) ;

(FAREWREFZyR: (#F) ) (ARFSEFERAR 4 ¥ 315 2002-01-04) -

FURLPL ¥ - Hfed 2 HAS "ﬁﬁﬁ%%@’ﬂﬁ@ﬁawﬁﬁo%awa
P s a0 CFDA 327 2 F o B H 6 %ﬁ FHEA A G0 A SRR HA S e
Wit B 44 RI4F 2 - CFDA § 4 % f%@ﬁﬁ@%ﬁ m;ﬁm?ﬂ&oawwwmﬁﬁw

L L EA LS AR SERR S TIERSES S FS Il SR S
R L T

FhERS R wdeT

I AR SESTFELh Y R FRERSFERRRY « (a3 2 HT 25
100050)

2 RS SESEHAEA A FREREFEHRAY © (A0 A2 R0 B2
100011)

3. AFSEFSEFFIRLA A FRERFFENRRY « (FAD ARH? HHG o
92 % 100081)

LR RESER IR FRERSTERRAY © (0L s 1

12-41



PSR BN T 1555 R A T 3 H)-102 LGS MR R R E
BRI B 1 A T K Z A DL, — LI I R e s 11 7501

250013)

5. RPSSESEFERA L AFRERETER KRR o (LA L for 1545
250013)

6. WipIsFEsE TE‘%EEJ_)‘%,;‘%]‘%%R% gﬁ“r"}'?i %"Jfﬁ%?" o (RBEEVBT RLLNME
22 %. 110026)

1. ARSSFSEFImA I 2FRERETERHES © (F25 5 B % F s 5 237
5. 300191)

8. WIS RERTRIRLAFIFREIRSTER RS
e 430077)

9. MPBEREREFIRI IV FRERSTER RS
310009)

10. MEE & %%?ﬁﬁﬁkg“§%$ﬁwgwgﬁ$u
¥ 1%L 510663)

(4

(P fEs 7 R

Gt ® s LB 23 5L

(4

(4

(BH5 B wfES L

INHEAFHEFARNTGFRL-BFREMRRLD o X 2t L& 2a ik
’f\f"‘ H’-Eb#ﬁﬁl°—5ﬁ\i“ al’ﬁiﬁa}ﬁ’f%xﬁ—iﬁgﬁ,ﬁfﬁ@ﬁ@:,L4 ,—11%@_5,‘5 i%"fi""’;
AR A FFCRERT SRl 2 c FRABHLE L REFH © H1Ro Bld R 3 F P
WV SIBT o H3 e W FH Y PPﬁ}%E?-H ’Ff“'KmeF’ri;}"h,H S ¥ %f}%—#«”‘ ok & ]‘\‘\:fﬁ,ﬁ‘]”ﬁ
FEen* AFF EH 0 AT Vg R if'B’wi’F?%B?HPP' BEUREHR AR

Bhi_%'\ﬁ*;'&li SN e RS EEE R A ,.,B’»,,,F_T_#"panpge“;ﬁes \h%%ﬁﬁéfigaﬁ
i3 °'E‘£“K'1‘5PF§}§‘$1"“§V“‘ oo ERFRINT R K
B R BRI ¢
TR EHA A LT
@ﬂim EHBH At A LS hREa
fﬁ&%%“ﬁ AL
2P R
A FARE
§%$wﬁw%

Cr sz ;”iiﬁw**“%“ﬁﬂblnﬁﬁ %i ﬂW@Fﬁ&?%)

2 ALENE PR RETRES
TAEFAY Wig AR ke d » NI A hkES 2
L cHE p 281 Pﬁijl-ﬁ‘ﬂ]&m:& E2 i:@;ﬁﬁ\gﬁ_ml\%%

=

(R

0 BERERY - BRZNE - B - BB RIS - R
(http://www.bioweb.com.tw/feature _content.asp?ISSID=1261&chkeyl=&chkey2=&chkey3=&chkey4=&chkey5=) - &%
&I2I% H 51 2009 4 12 A 21 H

12-42



PR BB T 155 2 (R A T 3 H)-102 TGS MR R R
BRI B R s A T K 2 A DR — LIE T I R s 11 75 P

P RHRLE F Mg A iR

A1 Eﬂé_%g)%‘ ERY A R EALG R TR ¢
| ARpRER %i

f%wﬁ TR

«t’uﬁiﬁr
Qi&%ﬁﬁﬁ%
iﬁ‘i% A iR P
A &b poRldR £

FREERRPHED S DA S fiRIHF S

F ol B IR % TR

%ﬁﬁﬁ@ﬂﬂ

r'fg'ré"/:‘i"{;fé (;1;;&) m i?}éﬂgéii

erin'i LHEE B Mg A g
f%$ﬁ§§m@¢;%%ﬁsﬁﬁ EHBIPFE  CFDA Tl % & fodt AP o A 54k P chps
BaA5B1iep FHEFEZ AP FH DT L 105 B ED o wwd TS L ERY
FHANTEA TR RFEAFF R ARIRFEDATRERL EAE 4R °ﬁ#l§]§_%§
RERO-FASEPFRFRAR? 2t - ZHASE FRHLI e B - 2K
*E”érr%ﬂlgﬁ.s-]—l- - LT B

ﬂ%%gﬁ}piémfﬁgﬁﬁﬁﬁﬁﬂﬁfﬁﬁ@u - EE A SN R L pE
B A S E R a MBS AT T - S R AR R A
FFREREY TR A K @594%%¢ﬁ;%?vmmﬁx;gﬁglgé%ﬁﬁﬁ

p2

Rt

P8 P RABRINFRERD SRR
PR IR R FIRATR T m]F&;gs‘;t,,g\a 2 aj%;&;asﬁfp;g B nF P & 4
P FACRERERFOPPMARAT o P HBBEFELIAOT Y O HyF LR

B o3 Fr ' ,]‘s BREA D Aa ) AEADEEFRERRE &Y AFEED #

HAERFIEFRET T 585" %

- EFRFEZFMY ST RFEE FRADERRABFFED 2 ORA %
SRR R AT R A kY TR Y PN R T AR A o F
R " R AR AR F AR XA N FRTEE I RLET A OREES
2 FlE DI F R ORH > Fla a0 MAR R FR BROE R

S FE R KR T2 B L o 3 R R G (GRS ) (B RaRiRE )

" F  “Made in China” HOBHREESIRTIRRBIINHIAR? - (FIIA T B -
(http://www.chinavalue.net/Biz/Article/2013-4-6/202115.html) - Fx{%& %1% HHEA:2013 44 H 6 H

SN B SOR B SRIR TR A M/ N B - BHEERIRCATR/A T (http:/info.mdsin.com/show/35941.html) -
B%2EHE: 2013410 A 18 H

12-43



PSR BN T 1555 R A T 3 H)-102 LGS MR R R E
BRI B 1 A T K Z A DL, — LI I R e s 11 7501

SRR HAE RRGAE A2 CER AR RINE - R (eipiibier 2R F
PEE) ¥ oo BT AR SRR “% FHERL R REREd T A hE
fcle s HY 5 R E - LR T é_r‘% mgy FULE S AR E R A A S
o2 (¢ EFAA 3’—'?‘"[‘1?3* PAEE) B Lo AT “BaiEd REEL RF Y 4
A BRI RIE S ”'J%f,%‘ﬁf‘fiﬂ“‘ = A ARIAA & R R g
?’%ﬁﬁﬁiﬁi’f‘w i 18 %r%y? HREFL LS A B o
VPR BRI TR - PR SR R SR A
RIS TR R BT ARR v 28O RAASOFEELE
oL EERRN B ARG PR EREE A I RAF R RS
kT EE R R RATRRHAE S EEPEER NS S
SRR g G feiE o BEAR Y ;;;]%5)% it X7 i)%l% S 4 R AT e dhih
FREZ2 VLI - BEY PR o
= o~ 7 [‘]f(f‘j—m%}%ﬂgﬁrgﬂf(ﬁ\rp = A
*%ﬁ‘ﬁ“@&%iyﬁ’ﬁﬁ%é
%

* #,;3# Kf—%___ - mlpk/z —‘-5- ’

v

X}

B o HEFPFYEL > RN TR
%%%%’Qﬁﬁiﬁﬁﬁ?&%*é%’”aﬁ
%«Fg;;;‘sgﬁg LV B e

FREROTEMANET L a7 WY £- ERRM-PHTE Y | £ 57 Rapd IR
A2009% 5 % chF o BR 7 EY BB AR RES 50 s AF B R 4 Y Baep
MARFEZ AR FEANSFRIRGFFY T E£50 T ht 45 o
PR A R R R AT SRR R FORHE R L gL ER

g ﬂéﬁ |5 %
{#ﬁéi‘g ~ E\"?{
=4 *bhﬁiﬂzmﬁi“

5’r*”ﬁﬁﬁ?%ﬂ%%ﬁ%m\%%%y#+ﬁ£&o@m,

er:}z‘t D e S & 377 }‘J’fi A *#Q
# ~frmf;i,{ﬂir"’§to4ﬁ_,‘,}:““‘a 2} 41»1-,5_):_ m/;.]; Bl % & .:lzﬁ ®a
A F Frer Ak s Bl ;é‘. HriEd mﬁ,'ﬁ FR I i}%’# FRTE 2L o | ,_E;fl]mu;,ﬁ%
m o # F\%#F}q“;]_&]ér_ J{Psf,%‘agfj‘l——}f%égf—‘ s (P BrR ',4E7,Aa}§}kuﬁ,hﬁ.ﬁ \—n;v,g}f%
FRE R HATER A BY Rl oY B #P A MR EMARER (SIPO) &
FhHRIoRE PFERBYNFIEDER -

AR AT I P RE A S flend el R E10E > T FLER TR A 0 T
- Ep ‘T&? VLB iR AR fﬁ“,% TRl AP R EH B R A Stk 3R
AR R E G L B G e T 8 L B TR AP B AP EE R Al
PEARHEEA D SRR 3 AFFHE G o N FBERG AR ¥ EHHE R
B P KRR o BRI P R BRI 2 A BREIF R R o 0§ R TR s P
%’]’4“ Rk m;x‘ RS ¥ LT R E T % 2T o "i*—ﬁ;' g @) ﬁ%g/@l?]éﬁ:‘v -QFFB%EE"
Food MRRRHE S FEFREY FRTF23E DR o AR A IR RS

fi‘f:‘

T—i‘l

W '3 i l*:t N

_‘_‘.

33 42 (n] B r R B R SR A R 7 . KOS > (http:/www.bioon.com/industry/instrument/538633.shtml) ©
1% BE HEH: 2012 4F 12 H 28 H
34 BRI TE P RARRERE (RIS (2009) - BREE /NS P LRI E R RS R
12-44




PR BB T 155 2 (R A T 3 H)-102 TGS MR R R
ZE bb%%?ﬁﬁfiﬁ/ﬁ@')ﬁﬁZ%ﬁﬁ@%ﬁ LB T G 1 735
Bk 2 RAP o R a2 T Fkane SR Y ) E R R R sy P AR
z m%%} * 5o
Fﬂ’iﬂﬁﬁ?uﬂ*<F%£§ﬁi”>§é%%?#¢f~é%‘fm(m L)
REFREomIHIAY g v pinene AR BAR DA A LA KA A Y 3 ESF RS
HABRE B RE AR T EP AN RO SRR LR o n )R DA S ERRA
RIS AR R T 2 0 gL 75 kA o (F 3 g ) 4 RGP RER ¢ A S
%#’ﬂ&%%é%aﬁﬁﬁﬁ gﬁmmﬂEX&%?Ti&éﬁﬁwi%

T‘v‘*vi‘«""ﬂm(( frvi‘l‘hé>> ¥@‘-§ﬁ “’T%i&@ .&mﬁ##‘Lf@&;,fE{%gggi 2
;,_/k'f%d‘ljé

SR A AP [ FRRREER D o ¥ L MR £
mi%ggmgﬁﬁﬁoéﬁW@F@&p%%’&%ﬁEVﬁF%@ﬁmawﬂf’*i
1ETERBRE A T ARG F R A REL R ek R H 2P L (P AT

» BTt R ﬁmrw%iﬁﬁﬁrﬁgﬁﬁﬁ*ﬁ%ﬁﬁ°
$ A AR A BT L 2 %f,%*agfj‘ﬁi“ R A g ki e 2 & F WA
PAAEET R ) R RG] ¢ R RIRA PR AER o T AR F 428

SE RS TRARGEFEMA RSO A FNP R DR 2 184 B
FrHEREFLEFAAFFEPERA U TP LEPEIRNOZTRES c gL D
. ”“?%é%*ﬁﬁﬁé%%’a¥ﬁﬁaﬁﬁigmmﬂa%% B AR D4
mﬁﬂit FMPR 2RI F hoFrcAEh eh P12 FICEE S 6 &% b
FRGMA S ey R NFRREA DRI DREY TG HhIRT ApH
SEERRER NE RSN SR o R E N R I L m»Ji—m:fF:‘fgr.g¢ ER
B84 T19 A » & 7 RS R EEREF D RS B AN B PR L 0 A £ R e
A

‘ -n‘\g 1‘_?'\‘_'\" & 3 :iq it

2

f

3

Wﬂ

WF

P
?ﬂf
W

e
hia
& AU
LAE
Y-

e FAFREH AR FORR

P ERY < ITISHHA XA E R 7" 4 FAHDFHRF < SR 2
éw%@@%%%%#ﬁ’lﬂﬁkﬁﬁ SRR R ARV EFHFREH L S
FF R BHTRF G EDFREMD JORF - RRLBRF A OFREHE G B
e A o BB B o PP R A MRF AT EA SRS ARHR T < B4
AMERFo A S BFRFRE R ST 203 FH R EPLAR2AURFH LA S 2R
FEAGTRAESHED VR T - 25 (FHL BRI A SRS A e ¥
*%ﬁm’wﬂf%@ﬁmﬁ%mﬁﬂ%%’%ﬂ“ﬁfﬁﬁﬁﬂf”‘%“ﬁ"% iy
FR G D B ol 2F S R %??E?r T AR TS e AR X RGEF R T A
QUL RIS RS S & PEN & LU SRR S IUEEE Y L SR A

PR (2012)  EEEMIRER: RGN - TR RRHEHH2012F8H7H -
12-45



PSR BN T 1555 R A T 3 H)-102 LGS MR R R E
BRI B 1 A T K Z A DL, — LI I R e s 11 7501

SRR U2l S T

BAEEP L e 30 n E gl R A U TR i%*%ri,%agﬁé"ﬁ?ﬂ B~ peehen
AT iR R O 4 A8 g 20 B 2011 E pE i/%g}%%’ﬁ*r PR ERB A &
2699 ATEW > A BEMIC RN T% B LSS 2 PREFDE RS F 0 F
SRR AR AL H R R 9018 ETR R L F R R B OREA S LIRS

Tﬁ'**l}j\l@m'-‘ﬁfﬂ\r@ EEE A R SR [5«/#‘?5 RE KM
ﬁv}&rw#m‘a P BB HARR A AR A e WRARET G0 P B
o> MHFELENPETFVES S > 200  c HUvBEFRVENLBERE A
BirB 4R BAALEE o AN ALF B G > LB BRE S
P2 emo g RPE F AL BERL AR
YR I AT Y Rag B B R R4S
ERCBACBEM T A B2 @Y WE rﬂ—' :
NP e T ¢ B A SRE 2T f"f
LRl EC R I %%é_r‘%@ﬂ&l‘ﬁrﬁ»“* VIR RHE S

PR BRI N A ESRR e e LR

/4

i

St

-

B2

N ‘Xﬂ N

~ b
i

Bt

M

b2

w*mk— e TVr

FRFRFHE? BB AR

PREA IR 2012 &8 G (A R 2020 R AT pARA ) ¢dpd o Ak 8 e )
EFFEA000 RAA VRN TAFFMILESRF AP H A ML FR220BEFA
£ RP RGEHFFERDEFRE 100 BAP OFEF o FBEE 5000 F ~ 4 AT
PG 10 BaEp T FFXRAY 0 F B RFAHIRAA A R EE
PEE X AR AR P ‘%‘;@‘ig—ﬁ\i%,z?};r'g'_\——kﬂiko

EHBEFE =V EBSR TR KBS B REENBMHIERE(28.53%). fkMEKIK(18.04%)
MOMERKK(16.29%)%, FREZSHRULERMNFAERNENGABRER. EHEAVET
ZREHH  FZEERENEESIRFNRERBERSM  LERBAE, ERENMXEHAE
BRESEWN, EEZ RN LN SRERSF[MTS. L, PEEEE SEBERERERAEA

MAHFEREREFERTNEE, HHERE  SENESR , RWRAE  BAZEERESE

 SREEL (2012) - (ERIEEAT R I BT 0 SHEEEBE A BB ] - T A AR B ST
37 Knowledge@Wharton (2009), “Medical Devices in China: A Growing Market and New Regulations Fuel Healthy”,

Wharton School of the University of Pennsylvania
12-46



PR BB T 155 2 (R A T 3 H)-102 TGS MR R R
ZE fb%%?ﬁﬁfiﬁ/ﬁqﬁlﬁ/fﬁz&@ﬁé@%ﬁ LB T G 1 735

B HRPBETERR, NE—ERENRBOES. (REpHiFFHAP &7 Bt

S TERT @ R RF LG ORAHIE G REL S . eka@»;’f»frg AR o EPINIE A Y R A
&ﬁ%’iﬁﬁﬁiiéFﬁm&:wéﬂﬁ%ﬁ’%&7 BB TR REAE TR R
(Economic Cooperation Framework Agreement, ECFA)z_{¢ » { ¥ & “,/TT (i B C R = X gl I A

EECEFUHEAEAARENEECRUSERILLE , RTREERAR I ERAREIEH

P B B R & EL B B AR 2 Y BA AR AR IR AT 88

BRF R VAREE Y RARP ERRTR CHEERT A T LRI R A
*“”‘*M*“l“*Wmmivﬂ’vmﬁ—vwwﬂﬁﬁiaiﬁié@ﬁﬁwaaﬂﬁﬁ%’
FRELE TR A MY WA RE A T R OTRR RS AR E ek 2R E BRI
Api s AR T e fit 2 BE R RITHRS b Y R el AR g A E 4
o R R

20134 o A 279 F@E T E RS § 30 AF A A B FHERT Loy
T BEE EGERE L HFRM S R0 R pned B2 Mmi@ﬁﬁgﬁm
Bt ! R AL LR S RO GTD PR EH R TR R RS
- ﬁi‘a%“ﬁﬁt)iZEﬂf NE'JLL%VWME‘-irg? i*}‘if&'ﬁ’{}ﬁiﬁ‘gxg 0

PAEERFRFHE Y BT FaliR

FAFATRE L AFRE L ERGBTFE] Y TR (S AFHENT T A
EEAHFHASORL S R AR 2012/10) T @i Ao B EL MY
FRAREAFHEA LS E R R T FRORES T L E - RS 7
GKH &7 §ibrgh? WA £ T3S $130— « = 2 Z fienF o B4 0 07 Faopp =
Bawua 7~10% 24 @0 0 @ 2R FAETRARRATE OFAR R AR AN LT - Ko
PE RS BT LRG0 T RS AR D RATLE S RHP L T Il
BT A i h? R B R BRI RA L AR ] Y ET T 04939
TEFE Y WA RPN PR A RS BAEE B F M AR G g
B m s o EAE ¢ R B2 B0 G s - 8 2R i e k£ T E RA R g
o iE ﬁ@;ﬂﬂmﬁvﬁ’%l%ﬁﬁﬁwwm%&ﬁﬁw*Jﬂﬂiﬁﬁﬁ°ﬁ*’ﬂ

B e
R BEFREROF AR IR wR 2 %f?ﬁ< SRR L TR ) RS
R~ pep e PR FIRE (GB) A8 (YY) 2 £ ¥ 30 FSdlag £48 (YZB) &7

¥ Lillian Safran Shaked, Adv. (2009), Presentation: China-The opportunity and the risks > Gross, Kleinhendler, Hodak,
Halevy, Greenberg and Co. (GKH) °
YRS (2012) > BB RIS SN B M TS » AR A B B T L -

12-47



PSR BN T 1555 R A T 3 H)-102 LGS MR R R E
BRI B 1 A T K Z A DL, — LI I R e s 11 7501

1 ;_;;sfrm?&ﬁ*ﬁ,g L Rp o e %-_,ffm? B E A *Kx TR B (TR IE P ANPER 0 i 1\-\%_,%’5» ]

PRE § AT ﬁﬁ”iﬁwF@nm@W7—o°
e R~ F*I%\-P“n{a%%fl R BB ot R EIFRAE YA A R B R 2R e
$0 0 T g g w—ﬁ%ﬂ*ﬂawﬁ%ﬂa:ﬁ%w’% - BER ﬂﬁ e

5 A
R AP R A I APFASEEEEE REE RERFRL ot - ¥
TRIEEY S BEpeht Hreno — a3 5 B9 AL EED o

NMREEBIFEBEFRMEARRNXE  ERE—Em, TERETK  HEBBELHE

KRR, REEEMERE, o> Mpochs NE B2 R Y f§ AR PR R ET R

] m,f;h{ R = FErék 2 2. B 1 B Blvz %)%*ﬁ RS RIS I o Rl TR SR g o M
1&;/\?5)%4% RS S S

A G R ALY TR Y R RF R I R TR AR Y R
%&mfﬁﬂﬁﬁ*?ﬁﬁéym§%ﬁ%¢%\-%i»“*#* FIRED Fleicd 2 g
B et D THEME A RRE e o Ra o LHC)DFRASFEERFREED L E0)
P AR BT F R Ry 3 7 R F R i Ofl R FRE R
frEFE S doR b R AR R ATR T fRR A k8 1T A R
b*ﬁﬁfﬂmo oY e B $%%*§$mfﬁgﬁﬁw¢&;%@w5’%ﬁ

akma?%]ﬂ-%g,f ¥-e A - HRAE o d Y R F’tm?g}%‘ 'E:‘L Foh e 5~10 £ O @
i?ﬁmK§¢§§ﬁiﬂ@r%%#ﬁmﬁvﬁﬂ A4 A& D FEs p AT 2
TRl ASACE SRR K 0 R NPT S 0 3 _r‘%ﬂé‘ PR EFR L AEE B bt
ﬂ*ﬁmm% A M RGHRGRE @ SRR AR e BT B
FRt R BRE A T R RIS R R E 2 A2 FRFHD F a8 LB R KIS
gL > R e i b 5~10 PR P R R ROF RS SM-6 LT YRR
{Eo

LA ARG T RUTR B MR AR
AR B F IR A F R E Y R R
FREDERE oAz A2 TR

R A
2

“W

a‘mﬁv 4 b :Lmaé:q\ : gﬁi;‘i—mﬁv@é:ﬁ RIS

FIFRERES G F xﬁh%%ngwgﬁmﬁﬁo
FHLEFREMRE P51 Jﬁ%ﬁ’f*l@li—é MEFFH T E LR FRAUD B

T“%m‘ﬁﬁ"hﬂﬁﬁmaﬁ§%$% FR D s RIER AP RAT- L F e

O R KRR R AR B B B AT TRENATEL: - 2012/09 - Thfb e S4B BA T 0
YOI RS  SRERS - EEER (2011) 0 +EBIT B AR SR R A T R M B A SRS - T
Wb SR B ST FE L -

12-48



PR BB T 155 2 (R A T 3 H)-102 TGS MR R R
ZE fb%/?ﬁﬁﬁﬁfz@ﬁ'ﬁ/%z&@ﬁé@%ﬁ LB T G 1 735

FReaZ g ghe V- 26 ¢ RaOFREH- %LﬁﬂiﬁV&% ﬁu5éWﬁ&ﬁﬁﬁ
%Eﬁﬂmﬁﬁ’?dﬂﬂ%mﬁvéé*’%’ﬁﬁ%ﬁ TREATAE TR F
P F o RES § FE BT HAT BREE 0 220132 HAE0 AT AR ARAR
SO RARFRFENDSRENET g ARSI FRASET > ¢ BETLERPIAS P
DL R ~ REB SR~ (T

40

R PRFERFRIMET AR EREFR I R R
2 B F AR AR B R F A EH G iR
SR TA ol Tl

FRFREHELOLFHE FHM1E A A J‘iﬁ?ms,&’ A id fleng it B 1
FREME S oblbtg FL ol B2 FH6G L a 27 ok FHAZ DT ES
K2 AP 5 Lo HFIMMFHEAR B Flab P A4 v @R HRHE X
PR B R A ORRIE A0 2 e O A RS T g FIRRRITR A 4 178 R P BAER
b B BAedc B R BT 4 2 Z@rﬁb T8 ¢ ’g’?‘“i’ﬁ WeHEETIHFT >

ek 2 FARR I F L ? P LTS E kR LA §ﬁ»,ﬂzm¢3$

~@‘W*¢§$H”1$%ﬁff%$ﬁﬁf ABE R A TN AT R gL
?¢£%°“*’F &iﬁﬁﬁm%%%#&%£%£%7ﬂ%’wéﬂ&ﬁ? A bt
Biody BHAct B RERE L p 7 R R ﬁﬁ’*\uﬁﬁﬁfﬁy%ﬁﬁﬁé R

“ﬁﬂw+”ﬂﬁﬁp WAED BEDHEH AR FR UL T I O R BH 2 &
£ BTN 6L L s

12-49



PSR BN T 1555 R A T 3 H)-102 LGS MR R R E
BRI B 1 A T K Z A DL, — LI I R e s 11 7501

FER FHHe g onEHBRA

-8 BRF PR

: BEFE

ERAaBEA @A R Y R ERA R $5Y MBS DA R AT G F P DB
24 Wmflﬁ-’ﬁf—‘fﬁi’jﬁ il o d 2RERP ST PESE B 70590 # 42z 2004-2005 & ¥ it
Fenz B RMEREET S BED AP ERET Y MRRE S 2 A AR o SLT0 & &3]
90 & &, ¢ RMEMrER = FRER- B L uBFoiFd 20 £ ok B FehE Rk
E R A5 11~30% (9 11~70% , ~ 01~64% ) £4 13 4 v3h, & 73 Glrigai v
B h 140 F o S fBARERP BB s L E o Rk R FE o do i v KR RRE
B ehd A LR BHE AT & H R e [ A0 465 %0 &
A3 20 EALL Fehlp ot Bl R F2 R0 512025 # S0k o A4 1000 000 4 ¢
WG A A R e S TR SR LB 2 ERFT LTI L
JE decades. 19952003 & h? BB Tl d FRARA Bk BT A RS A S B - I o
Rl DRGSR L 86.85 a4 AW AT BB LA A 72300 o ERpE S S K
LR g b WegAS kG T R F R R BN E - T B o Fei Lk
LZenE BT RAL o

P RIS LR R RE e R A K R S e e 2830
DA 14300 R R R R G RGP T R s e E 2 2
Ro P HEBEEGIH ST RRELF T FEFAF R Ho A E - S RE R
Bi e R R 2000 fop ko Tl R R A MO FR N0V RE AR 5 ¢ RS aR
A% S00 %0 BAE L F  F LA LF I R@IGR T £E S fop BN o0 F A
b S R R R 0 A 2 RE SR A K23 E P 2O SR 120 B4
A HY T kB AR L i o

e iofidrs T Flr et or T3 paitd 2 o g vigfFtie
WA FEFT R LCFRHRFRFL DL PP LT UR S PHAE 0 RAH 0 HY B
EBrRFFIREopprm i B e A0 A FTRT I PHAEET LR FHF
F BHAAE  HRED GRS MR PEE - BTSRRI RRE I F HAT 0§
FABMTRRFZLLAFHITTR - BT Hbeisgpens AL o RS LR L
'f‘-"%ji TRET P BB ARRE 2o e H f%:ﬁ‘—.rgv'ﬁ [ ERNIESYIE T Y R gﬁ'ﬁ FER
BERF R R RBAN AR AR T R AT

TE K AR B PR e fOFVR R A SR FPRR R R R TR

P ZEe  EBEER - RELE WA BE - 2E/ME - B0 BAEY  BOGEE - Y HEE - %BEY -

BlrE ~ BR (1997) » PEEMEEREET R 20 FELMSE RTINS - hEEfEREst | HE 19658 1 #

* Ping Zhao, Min Dai (2010), Wanging Chen and Ni Li, Cancer Trends in China, Japanese Journal of Clinical Oncology,

40(4)281-285

“ De Ruysscher D, Belderbos J, Reymen B, van Elmpt W, van Baardwijk A, Wanders R, Hoebers F, Vooijs M, Ollers M,
12-50



PR BB T 155 2 (R A T 3 H)-102 TGS MR R R
BRI B R s A T K 2 A DR — LIE T I R s 11 75 P

o~ AT AR~ BRI R AP B B TR RO RIE Y TR AT S e iR e
P Ao kg o WG ?’r—a- Hde o e R Lo hiNt 3 w3 “;T'T—:“ T de 5 R AR

B AR B S e BB R e
LHREBE A Add YA R s:—;gpﬁdz ) w—;gr' PR R TR ﬁﬁt: e i o 5B
?{%’K{)‘%’% el o BN LRIV K 0 R ASFRE B AGIE RS LR AT T o T
¢ %iﬁ/q‘iér)é‘l LS Sk 122l B I A U %“?Ew TS gREHRIFDLEL G £E
£ R AR R i B OR LR R ik BT o B R AT R R R R 2
&* o B‘«%Kﬁl«w)g o33 0 SR 2 ief AT B AAR D ARAE o B R SR 2 R
ERIVRIEZ Io R & 7 AR iR o

Beic B KB P 2 B 5 5 h R B A R AR B R R A B E b

STRAFEF LN F S R R e Vet A REEA 20108 2 E

HA @2 o Ppfd FRF 2 gHRFTHRP RFFR - KAAPEEFHLEREER )
*%%ﬁ%%~ﬁfﬁﬂﬁME~ﬁ*4:%%&o

MEX J{EELZENITHFEAF R FF 51 742 575 Wisconsin-Madison + & ?5
B L o PRIR E R TRk bR Tﬁ%‘f - L E ;F_! [EIRE L PE s kil i

- FTERFEVPERE pAFERERFVRF R R T R

- %5 P 32Epf®  Bassett Healthcare, Cooperstown, NY

- Penn State of Univ. Hershey Medical Center, Hershey, PA

- Medical Physics International Associates, Inc. , Rockville, MD

-7 FF 123z New York Oncology Hematology/ Usoncology, Latham, NY

§ONiE R RTEED b E RS SRR IS R T S MR B 2
AR ATETR R G AR M B 2 e RFE UL AP B RR T TR R
B2 FRFEFILERARDABR)TE FHIT 4 o #5050 8 gL i Lh 3 s F o B
Y 4 B P chi g B { Hip - s AR R T LA A 120128 K2 £ &
2 f2

Lambin P (2013). State of the art radiation therapy for lung cancer 2012: a glimpse of the future. Clin Lung Cancer.
Mar;14(2):89-95.
* Jereczek-Fossa BA, Krengli M, Orecchia R.(2006), Particle beam radiotherapy for head and neck tumors:
radiobiological basis and clinical experience. Head Neck. Aug;28(8):750-60.
4 Mizumoto M, Okumura T, Hashimoto T, Fukuda K, Oshiro Y, Fukumitsu N, Abei M, Kawaguchi A, Hayashi Y,
Ookawa A, Hashii H, Kanemoto A, Moritake T, Tohno E, Tsuboi K, Sakae T, Sakurai H (2011). Proton beam therapy for
hepatocellular carcinoma: a comparison of three treatment protocols. Int J Radiat Oncol Biol Phys. Nov
15;81(4):1039-45.
7 Nakayama H, Sugahara S, Tokita M, Fukuda K, Mizumoto M, Abei M, Shoda J, Sakurai H, Tsuboi K, Tokuuye K
(2009). Proton beam therapy for hepatocellular carcinoma: the University of Tsukuba experience. Cancer. Dec
1;115(23):5499-506..

12-51



P E RN Sl (RT3 H)-102 TE S MEF R R
B s 1A T A E 2 A — LIE T R A s 11 25 P

219~ HE PP ERFR £

2010/07/01 FLAPUPT AP A S RERAFIRFER o
2010/08/21 BPRE B iR R PR s BRI §
2010/08/25 TE AR F Y R 2
2010/10/06 I ﬁﬂ§ # %

2011/01/10 o HEAE B 5 R 17 B €

2011/01/19 ﬁmiﬁgkéﬁiﬁ B EBETTE L
2011/01/25 MR £22011E° EANRFEE E 5 F L FE
2011/05/18 R BELERMGAPFIFARTHERE
2011/07/01 ERATH LS FEF R

2011/08/22 2 F - WhH FATS 6397 &

2011/10/01 SRFEHEHFLY R FEFENE
2012/03/14 S ARERTAGEAEY SERER T F LU
2012/05/15 REFFRAT L T4 34008 ~

2012/06/28 L5012 EAERTHEFTE

(FAL R IRuAR % 2 3t 1)

%iiﬁ”@?ﬁﬁ‘*NM&79£,%%i%%%ﬁanﬁﬁggﬁéﬁb&ﬁﬁﬁ
o SR~ R RAR I ARIE G o A& 2 PO Rt ik ek Se(iProton Medical System)&_
- 1 % enfE = % (Turn-key solution) » & 2 H 3+ fhdedeig B~ ok 2 RH1 2 M ISR 4
;f’ﬁhgf%m?+ﬂﬁ&&m%l§ﬂ%oTﬁﬁﬁﬁﬁ&*ﬂ§WMﬂﬁ?;ﬂbﬁ
}%‘ v 3D A A A {oa BRSSO PRt ia 2 G TP I LA BT N e F

Bk B IR R R R AT E R BB R L H i’méiﬂ°r

a Jﬁ ﬁlﬂ‘ﬁfﬁﬁiﬁ—’_ﬁr'f :
- %5 * e 4r i B ( Compact Medical Synchrotron )
- B+ 8L % 5( Proton Beam Scanning System )
- Hast g v 5k % (Fix Beam Rooms with CT)
- R R i 7 ( Robotic couch )

TR Tk Y »h 7 ;‘r_j. 1L jo /r%mvt STRIEE S T %5%#&*#%%??; 3o
TE e R FE EAR &h ERE SRR Ul S XN T N S S0 E R S S A
R R B ISRF AR o G MR TR SR R R LSRR

R TR Z AL - P EEF RN E BV ARG ST T B iR e B
HE2PBEFRTLF DR FETFTRAYLHAF NPT RO FLUBF I LRSS
SRR LM FELRREFRRAFLENNARAEEEE  RLRPRELF T

I P W RE BLEDET TR o O F B IR o

12-52



PR BB T 155 2 (R A T 3 H)-102 TGS MR R R
B s TR T A E Z (. fé’ B — LUE T R e 1 73 P

,L;F,

[ofieid BEFI LR k7 cnPLe R o2 L1 E R F DRI (FI )t S
¢ dvig ﬂ‘l”"m‘;-‘ﬁ HIge E__ ' XA A - Lﬁ;ﬁ* L je g m%:j;‘%_ o H %:«ﬁfﬁ_} ﬁ}ﬂ‘fm,r;&}m%mﬁ a?,u,g‘;g
KAeT™ g i D Aeig 2 3 e g i § 7 A 40 235MeV 0 1 70 ~ 235MeV 439@ o A
TR T TS A M e 3~ 40em SiFE A 0 10emx10emx10cm fEB A N i B
DB 5 5 B #eh Gy/min o 49§ T nA BE BT SRR R -

AR T AR b B Ao TR B ARG E @ e BA AR E o
1. B &t4eig B ﬁpﬁﬁfwﬁ A BenB R E fUne o B4 B BR R AR 0§
B Jke g @ 2 A2 AR ERRF chd w%rvim frde B AR Ao BB R
ER R VR g /ﬁ»ﬁx?ﬁ* T R4 BV - FH 85 - AR e B
R R F \i‘mu%‘]k,ﬁ B AR T f:fﬁ""ﬁ’% > RAEZ LR o
2.ﬁﬁﬁﬁ%:ﬁiﬁi%*iQ%%{$%+ﬁhi @ﬁ‘@’ﬂwimﬁmhtgﬁ
TP B RA IR EHT, v FLG - ‘E‘.:&-"E FRO A RS o TR
Yo s St GrE Ao BT UL LA BAFA %f‘%é A)ie St i BfoA A 5 )i e i
F o JIFIBA 272 AR AR B oo E 5 235MeV - iRt IuA E (R
* EERLT] 100nA) 0 S AR T A T 5% 0 @ gt abes & g%%}‘%ﬁﬂ@i% (U G
s p AR R Y sfod B ESE g RS R s Y v o L PSI F 3 4R
Yoo ¢ S E T NP EATERA A B S AR F oo
3. B R R PHARENREINETA A ZEREERE LR R ARKRR] - H
3 RFBEESI D RN TR AL T R A ﬂh{c’r,.i%#(Pencﬂ Beam Scanning) » #rgg 12 #
% 5 43 ¥ 45 (Dynamic Pencil Scanning) > @ ¥ HX &~ 5, @ F{c @B i i 4f5e o
Loma Linda * # = i ¢ o~ p AR~ ZRopicf? o~ P AEF TS e
v o E R sl Prﬂ')bﬁsiﬁ CBEARRER . 3 F R LT R o
A B Ao EEAL 2 PR AL AT E gALES Y S
HRIGEE 2R E P OIS EEL AR 2 b RO o AT 2 BB H S R b b
EoFFREoR i TAEF SN X jﬁoi‘j%:}g YRR BT kAL ¥ OB & 2R (Two
Dimensional Scanning) > ;% & &4 7% » £ fie & AR TRl B
(Three Dimensional Scanning) > ;% i& {7 Fﬁﬁ’ﬁ@% ’ éi‘] B fhie = 48 2w bt L jiFanp oo
ﬁ“’ﬂﬁﬁikﬁﬁﬁgﬁé’iﬁj@&ﬁi@ﬁ$%“§°ﬂﬁ$4ﬁé%‘
BEILF IR IR TE T ‘”’f ORl: I RC R AR S LBEY GG e O
ui'—“ﬁ*—:k%ﬂiwm)%‘“rm et o P BRI A B A At LA B2 RFH A
FREBARHE B2 LR M- “‘ﬁ’iz\'ﬁ\-"—r AT o

P

12-53



PSR BN T 1555 R A T 3 H)-102 LGS MR R R E

BRI B 1 A T K Z A DL, — LI I R e s 11 7501

220 FF A P2 FHEEL DR B2 LR PR

AATH AP L AR B A C A D % and
other
B (W) LR IBA Hitachi Mistubishi SHI
R RFE L 510K 510K 510K 510K 510K
4] 5L iProton NA NA NA NA
EoEs U - 55% 5% 15% 25%
DI AEP L = 1 3 2 4
g % (NTS)/ = 35 & 45 fg 50 & 45 i@ 45 fg
#4eE(0) 7 2 6 1
A FRR compact cyclotron synchrotron synchrotron cyclotron
medical
synchrotron
I A 3 & B e Taiwan USA USA Japan USA
ERE AR ]
o E )
[ X0 A RS R iR 5B B Frikiem €80 FriEieagin SR SRR B
= A #1 #

AL 4 e XA FE A RIS R g L B 2003 &’;ﬁ%\ Review of

Science Instrument #p 7| 2_ % i 5 24 > d 45 647 .ufﬁné;}ﬂ%‘,* X o m ﬁ R ) g3
LaPRFe TR REic i # e %&%%d@&iﬁﬁhwwﬁr @ =R
w 2z bt £ jis(Proton Stereotactic surgery, PSRS) = = o k34 & 2 25 » /27 3 ﬁﬁ g RIS
ﬁﬁﬁézﬁ%$?4%®£%%%ﬁ@ﬁ,@@$iﬁ¢&;ba%&ﬁ WA oig
FAB(Trim Quards) & & s A 2 > Flp P FI e g2 2 E@ 7 HX 2 HE FHG
HAEY v EATET I RE IR REEF - ok R FA T A7

FAPTen o Pl A R tptE M & PTenk e oo

9‘”"’” o2l T RE AR Y i Ap B e B A B (e Bl o (9 e 0 2 f’i
FrEE 2 @ Rt SR LR IR b 7 BB e B
%’tf TERARAL A ok R A B R A TE ity s R ‘E‘.:?oll?;%i
APEBATIRE R H LT FIREL BT A PR B AR VIR - A
Fh DR EE LRETAERENT IRt L2 F3DFH > SRR LFF S

SR R L RIE IR N VRS St GRS

12-54



PSR EFEEIEN T Il RT3 H)-102 TE S TR R R E
B s T HIAE T A E Z A — LIE T R A s 11 A P

%0210 deid B A

ERE S R 5x3. 25m° 2 /% 3m

g RS R =SR]

L Sy R I

R A By 5% Foot st

F85 % 5 Max 2 Gy.min >2Gy/min

% & [ STRMEAS - R R

(FA &R FE S FHRE)

AARE P B TS e beid B ik s B AT
122 L B R

CEEL SN TR & SR Y \
'Y E(H0.6 % 4) B(O1-28% &)
Hi p Fixed Beam room Gantry
Scanning System Scattering beam
6D Robotic coach
R R - i ANEr
wRET Sl A I e RAe3-128 % £

(FA &R FE S R L)

d R E IR R 2 BT 2 PR B BT R R %EI?B*Z’H ARG 24
ERFBHIIMERTRALET ~ # EATELIITIE G - R4 RIS T (Class )2 #7042 8
[?]sp?;w AREWFFEPRT o RFE 2R 2R L ihp A BEERIER A4 o T b TS e
R AL FRPESL Y S 47 <0 B F 41 (Class Il Equipment) » 7 & i i % & 8 B B
& F & (U.S. Food and Drug Administration, FDA) 510(k) %47 = & o ¥ g @ 3 ¥ 5t
PEFLBHER AN FL - AL I RAANFR IR E AL A EIHFR %Hm

YN
< °

ﬁ\‘ S BERBR
- N BFR R

Pangl e 2 e SO p ARERFATRAEY R LB TV Rmie K T ROFHIR
o Tl E R R A F o PRI &Y FARFRAERNRFEHFHET P
(National Synchrotron Radiation Research Center, NSRRC) EiviE 2 AR oY TR & D
e AR R 4 A Gl ke BB AR T RR A A S AR LW A

12-55



PSR BN T 1555 R A T 3 H)-102 LGS MR R R E
BRI B 1 A T K Z A DL, — LI I R e s 11 7501

BFRPIIRAE S A d G R PR MR R A o i 2 R F R R % 2
ﬁﬁ%?4%ﬁ$%%&£%mpﬁ~a“fﬂﬁ’ﬂzﬁ&—%gmgﬁWﬁgggo

AT RETZFEFNELTFIFE - A & ’ﬁiéi—§%§§%iﬁﬁiﬁﬁﬁﬁ
@ii’iéﬁiﬂﬁ%m k%ébiWF%KTﬁ§$ﬁﬁ’$ﬁ—§$ﬁ CE-E
FERS FXAFDYFIRL LS - BFEORIFTF T L BF T+ REe 0597
RLFIHER A Rd B FRPELIAMEL DA B L RREFR/ KA/ FESI Y
A% e

= EFEE 4 & R

o ?175'4: A Fendl 8 g i e T PPRAR R AP B hic A R R A S

- REF R 2 8 e st £ ket F 308 (Proton Stereotactic Radiation Surgery)
- FAF ¥ s (Proton Synchrotron Machine)

- 3 e st A 44 k% (Proton Beam Scanning System)

- 3 REeisp & % 8 EH (Robot Chair for Proton Therapy)

AAREC G o H A A2 b BER
7]‘?‘%“’ BRI REBERYETL-F 3
Al EAGEF R R 2 E R
Sk o A FRK R L A LIS H @ﬁ@@»ﬁ;mg%mﬁ@

Bl 7de 45 97 5 ¢ o 2 o 4ok W A tiE A 1993 & 10 P & N pah
A E - BR e h = N SR s o L—’&'? PRz AP M BT Z R o Rl A 2 RN
MBS R RRR R PR A BB T A BT G g B
B "f‘f‘if%""%“ﬁs’ BEeRna AR I ERwRP AR T HEIT L P o ST A B h SRR
BABF T A BH AR R E s BN SRR BRI E RSB FR T
PRRE gy PORE g b e EERY ALV ARNDEH O BRIAZF TR
PEKB AR e v padFELANE BRI

BEEERRE S O FIAPP R B F A EEIHRET AR 2P L AFEE
THE AR L > 2 7100-102% L ¥ = & iRk gk o T ;Nnﬁ%méw%i@iﬂ@Lme
HFE LY Sk BT E £ 4 1~23%0 2 {44 BB 1FISO13485-GMP ™ % if i TFDA
WEMEET R2ZIFFH P -

:135\

e XFIREARAEFAE m2 0 Ak 4R
Pk oo ploh o B A Foend A B KR e R oD
é LI BTV mﬁ];rmf;ﬂ:ﬁh‘i 3 LI

oA

/

:‘xﬁ
m,

b

&k %)E% lm

ZFEHAEG R

%4 Frendeid BA SR I LG L 1990 & 2 24 ket 2003 £5 4 A
Review of Science Instrument #f 7 2_ 4vif Bk 2h > 4eid BAM S 5 P wfjiro 5d % 4 A
REATRE#TF S8 &2 ik Fh & FRR R Sl LS LB 2 SR BEE R R
R FLEERHEHEL Y A RRE R TEHARNA B M2 R R L AR
o SRR S S PR

P EEMEZTEMAR RS X2 BPEES YT B A LR FE AT L

12-56



PR BB T 155 2 (R A T 3 H)-102 TGS MR R R
BRI B R s A T K 2 A DR — LIE T I R s 11 75 P

SLEMG G HEB P AR EY AN F LGS SAMPRRA) S BHE TRRIR b
(m%é%wﬁéw~¢gﬁ%3ﬂ@¢£#A%fao

2 23 %4 BATBJRES T

B4 4 LA

st AR 10
27 20
AR 19
boig B 48
N 23
PEIPS 3
R e 2
Bk 5
®E 1
HE 8 10
oo oy k5 200
i 1
HoEf 1
L P 10
R P 31
o 6
TRt s 30
R iR LR 0
His 40

B 12 5% 4 3% 135

Pane g 2 AWEJ 4T B

- Design of a compact synchrotron with fast scanning charge particle beam for medical
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Particle Therapy.

- Method for the calculate charge particle radiation dose of medical treatment.
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- Method of CT/PET verifying particle therapy treatment location.
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