S (B - HA)
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iffatE (ICRP2015)
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i %

ARTHEZREL R E R (Seoul ) 21 2015 455 3 [ EPEHESTPIRE 2 485
(International Symposium of the System of Radiological Protection > ICRP 2015)
B S ERE IR € Z B (International Commission on Radiation
Protection * ICRP) FugEHEH /&R (the Korea Association for Radiation
Protection » KARP) -

Gk LR RS A RRER BT > A AIETE ¢ LICRP [RHELEE ~ 2. BEfriR
FaIROUS AR » 3 BRI ~ A ERETHIE ~ S SEATRUE T R S LR
o3 I AR e G TUETT » AAE Ha am S 70 P IR 558 S iR B AT AE

o BEST RS EL Z ARRETTE S, ~ B HIE R R SRS

FHHE B BN S 5 o B R PR E B It 3Y - H R e B i e
hnzRes DAEERO R - SERIX B 45~ it AR - DLHE BN B R IGE AT (E A » S BRI S
BB WA N TR R K 2 fi U220 (ASAN Medical Center )
T B Pa B A e IR eSS IR BB E G T » G B P A i DA fe B Y
1S 2 SRy E R EEI L - DME R HERBENENIEHREETT 2 2% -
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= - HEERVETE

—~ HAY

BEIEN B E B 200 2015 458 = T B PEHEET 58 248 Ha1 & (International
Symposium of the System of Radiological Protection ; ICRP 2015) - HAZS 75 38 B[R EE
HTREERS M B R B 2 R B e B THE N P58 2 & B B RS ST 73 2
Wi e o DA AR RIS FET ST N R AT 758 St i S B PRE i 3 ~ R Bt
PSR H 4B o E AR RS AN E fHE i Es] - PEIMERTRED S
S pE, -

=

= BT

HA RE G TERE
104.10.19 1 B =2 (Zib-EMW)
104.10.20-104.10.22 3 HH | 2R EAVE ARG E#
104.10.23-104.10.24 2 Bl L LIE& B2 0 24

104.10.25 1 =1t BE (EE-=Z10)




A - BEIREAN T RS GRS TE

+ BRI ST R

KR BIPEEEHT5E 2 4ihHa0E (International Symposium of the System of
Radiological Protection; ICRP 2015 ) £y EF& i 515 5€ 2 & & (International Commission
on Radiation Protection » ICRP) Fir#fi®h > 55 = EEIIEAI @ 2%k E 2011 £
R — 2 AR E B IR EE (Mayfield hotel ) &rak R 2R it

(%0fE 1) - 8545 7 ICRP 2% B S kA K 25 B H R 823 B[y & i b 75 A -
FEHY 46 {EEIZZ 400 fit N B8 > DISEFREANEHRET B i 40« el ifE
7E e

= §E §FY 37 @ 77 I oo I3 237 13l a3
= =rzr 37 37 33 33 33 13 3300
mr 0 — 1
= -

1~ B VIEREUE (Mayfield hotel ) &g
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ARKICRP 2015 a3t B3 H » W FFAICRP[OIEH K 28 /& (Advancing
Together After 87 Years) ~ BEFHREEAR A 1E (Exploring Existing Exposure
Situations ) ~ EEPEEESHEEIR M (Radiological Protection in Medicine Today ) -~ ¥E
H7 & (The Science Behind Radiation Doses ) ~ BESSUERT 282 (New Developments
in Understanding Radiation Effects ) Z5IE T35 » Sk fe WM BRATR -

afern 26 FHICRP /% Claire Cousins#E{ T2 (ME2FTR) » WiFEEHZ T
2 BRGZE 29 (Nuclear Safety and Security Commission * NSSC) 22 Unchul Lee
I ElER E RS TR, E  (Korean Association for Radiation Protection » KARP) 22
[l Han Kim& RAETTEGH @ AR TR AL » AN T RS Y E B
KIFH46EIZAN - FLEHEV400 ARG - BB I B3 -

2 ~ ICRP EJ&# Claire Cousins A& i 2]



[&3 ~ ICRP 20158 s 3R 5 iR
(—)ICRPI=[/gE fz 2% e

ICRPH 19285 WRIL £ 5 EAFAE T 874 » HpILS B (A2 L H iR 1 %
{EF EERY RIS E - Rug s b Z Rt - PR
NI Ry = ERBRE 2 2 B | ST B -

ICRPZEHERH pITI2 S - HATESASEZ A S - HASNETR - &%
BEEAHBOIRFEAR > AR GH T S E 8g 2 EFRN
BURAREARR - Hopadn |

. Pl ientifi
ICRP Main Commission Scie .C
Secretariat
Committee 1 Committee 2 | Committee 3 § Committee 4 | Committee 5
Effects Doses Medicine Application Environment

[E4 ~ ICRPZ 4H &k 281



(1) Committee 1 (HEETUE) + DIRIERRIERET(L SR b - Faridme [/ %
e L ATREE AR E o H X ST R S A (A
SRS g BRI (F PR AR > R B o S B B A P LR /%
ETRE I B ERFERYHETE MU (JHAREIE ) H A A% B 8Pk -

SyRETEHERET I RERG/AG SR R N T AT RE - DU REE M
IR BB T (RS S R B0 HET - LA > TEmi TR
SRR & DU R DR tH R 2 R A M HYICRPEE 10355t e o

B HAMEEREES < JERR H 2835 K (HES ~ 6) > HiHESE
Z (RS B E AL BB S A 1T (R S i T\ M T T ST LR
af o DR R R 5 7€ 2 AHRREAS N 12238 (QLDEF ~ DREF
F) e

CT —the biggest contributor to low dose radiation exposure

|

(&S ~ (B R SRS iR 2



X-ray
Backscatter:

A powerful
detection tool

(&6 ~ (B E R U iR 2 f (A 2

(2) Committee 2 (HESIREREIR ) @ HIETHLRESEHAINETE - BIGHEH
HKEFEN (Sv per Bq intake ) FI#EYM (Sv per fluence or air kerma ) B
FHRZ Bl EGEZEE - ETRES EEHRHETIXEEEY) -
BURIREE ~ SN BB AENT I S s T HEEE (computational
phantom ) EABRETEMETE - NS R 1195% K B 1285k s 2 Fil =
PG S AR BRI SR -

HaiER#—4H 2% 5458 (hybrid phantom ) 40 7F > HELR
B GRE - B EMER] ~ e (WER) - DUETREIFEE -
PRI SRS BT - A N BSAHEARAY U AR A= ) Eh ) 22
B 7 1T Ry JME T ﬁﬁ%ﬁﬁl%ﬁ B R B E R SR RO &
HREARTZE - (RIS F RS R TERGE AR NES T &
BBV ICRPEE 1165 o » 2 S PR it AR & AU 1A% AE
RSN Z B E 58 -



Phantom development

dréan / body contours defined by 3D
mathematical surface equations

Voxel Phantoms
Organs and body tissues defined by groupings
of 3D arrays of tagged image volume elements

Hybrid Phantoms
Organ / body contours defined by NURBS or
polygon mesh surfaces

Ieii NTERNATIINAL COMMISSION ON RADIOLOGICAL PROTECT)

E7 ~ FHGREE 2 ST R R SRR

&8 ~ AEIFRE ~ Mzt A AR

(3) Committee 3 (B8 ) * TELAIFE ~ TIEAR - DUEERENE
SERETHEER ~ RS F N BB Je R B Y R A SRR
AR -

727 B H20004EE g ot B B 2208 TR » Wi — %512
B FIAL 0 EEREE (Cardiology ) ~ B 59 SRS A (ion
beam therapy ) ~ SR ERSETEf R (Cone beam CT) ~ 4522

10



EZ AREs2 (pediatric diagnostic and interventional radiology ) ~ f%B& &
VIFERAN T - HAlEEOIN PRSI RE G < BEEiR A ieE - 5
WEZEIERE - BEER I 2EH2E K (CRXZEEER)
FTME - BRZFEGAKGSHHE A EIN®S - ErEiKEEiw
FICENTRE - Bl IR 2 A R (DA ROBHEAE T TERET A HEH AH R
R BLER] -

(4) Committee 4 (ZEGHEHRZIEM ) * HETE AR ZFTAIREE L 258
SR AR -

AZe B G ERA G EOREEME - RIEAER R HET R TE
A& HARBUEORTR (R Ala i E A Ve R HmZE - (D)
ERER R A R RE P IR EE ~ STEIREE - BRSiREE © (2) IBAES
Gl oy R TR - R B BERss o (3) HEEER s B2
FKP -~ MIELRERIERE - (4) LEIAE A7 Rabd ~ BE -
FEHHER - WEBIEEL - SREEEREEZZEE > FIEHEZ
A~ PR BLER

Situations Categories
Existing Occupat_ional
Planned M d_Pl:bI'c_

Emergency H edica (paTIeQIS)

Environment (biota)
Principles
of protection
Justification
Optimisation
Limitation :
o /" Requisites
Dose criteria

Assessment
Reference levels Accountability
Dose constraints Transparency
Dose limits Inclusiveness

&9 ~ BRAI I8 S48 2 SR AR (ICRP 103)

AZEGHAIEETIFEEES (1) ST FRE IR T R o
AT PIan2014FE52 2 551 2698 &5 =R Z BEET I - (TR AmaHED

11



o7 BT 4R 2 T B EBURZNBETEYE  (Naturally

Occurring Radioactive Materials * NORM ) ~ J5ZuHIE > MR B 1F 1 TE
B HPFHEGZMERECRESZEGEE - (2) HHESEE
R RBIN  RADEE (E10955HE ) RERFEEERS
FEig r RAPE (ELSERE) - (3) fRHHREEREF (T

% e

(5) Committee 5 (BRETHEEIITE)  HIET ARG R SHHANEGE - R
SERE e SR R -

AZE B GEBEYS RN 2 REF BRI (Re€ ~ BIZAREE B
LRSI (R BRI - R A RE AL — (B A SSING5E 2 S8 5 T5
REMEAR (ANEN0) - DUEITHRER BRI 2 B (4 - T B Ba
M WERE1089T B 1 145 s et -

| Planned, emergency, and existing exposure situations |

[ Environmental radionuclide concentrations |

v \
Reference Male & Female, Reference Animals and
Representative Person Plants
v v
Dose limits, constraints Derived Consideration
and reference levels Reference Levels

4 L

Decisions regarding protection of public health and the environment
for the same exposure situation

[&10 ~ AREHS 2 S TEESR

e Ot IR EEMEYIHE 2SRRI EEE - DR EHENEF
fiti - HAERTER - BRF LR T IR R T HIIE R AE S 1 2450 &5 1
At - IR 108 & T At A B B B FR s g T8 5 5 > (2
8 FEERARBRISCRER - HOTAHEE 257K (DCRL) 734l

12



L B EHERAP (AE11) - (FEMIE RN A T RERK Folff
SR s AR 2 Z BfEY) (Reference Animals and Plants » RAP)
P ERBHE B — ke -

Wildlife group Ecosystem’ RAP DCRL, mGy d! (shaded)
0.1-1  1-10 10-100
Large terrestrial mammals T Deer
Small terrestrial mammals T Rat
Aquatic birds FM Duck
Large terrestrial plants T Pine tree
Amphibians FT Frog
Pelagic fish F M Trout
Benthic fish FM Flatfish
Small terrestrial plant T Grass
Seaweeds M Brown seaweed

Terrestrial insects T Bee
Crustacean FM Crab
Terrestrial annelids T Earthworm

'T, terrestrial; F, freshwater; M, marine

(&1 ~ AEBEYHR 5 HHEE 25K

BEANP & T/ rda— (E S SR BiotaDCC (ANME12) > 5442
A LA S SR s T i 2 3 A MR R B G T R )
HER -

Warning! Test version - subject to change without notice
* Simple
¢ Flexible Evomsinn O suslc @ bmroskil
L] Fast Type of ierresirial organism  ® founa
e Web-based Exposure | Putvay

Mass and shape of organism Massfhg] 10 LA

Radionuclide Element U - Massnumber | 238

[&12 ~ BiotaDCCRFAh A= R S S & 2 R (F 5

13



(=) BEFig B IR it

ICRPEF 10357 5 CME IE B A E S (practice ) BLF7E (intervention ) 2 HE&: -
AR B B R » RS RSN ST R B R A\ AR B0V iafE » 182
Aoy Ry =TEEREEIEEE © (1) BEfFHRER (existing) ~ (2) 51EHEER (planning )

(3) B=MEEE (emergency) ° HZAHBAMEATHE 13- LAERAH « EETEEE
Eﬂ’E%Z%%ﬂE%iﬁﬁﬁﬂﬁﬁﬂ?ﬁé%?é%ﬂj@ﬁ » [ElfEM - EREGTRE
Z AR R AR & AR SR i & e B % N B R B A
Bl > ICRPHIN SRR IEE e s st B A (AR R = s

Planned
Loss of control _ Legacy

of the source : of the source
May occur during the operation May result from past planned
of a planned situation exposure situation
ICRP 103 §176 ICRP 103 §284
Decision

Decision by the authority
responsible for the
Emergency averall response
\ ICRP 109 & 111 \ ’

13 ~ BREE TR IR A AR

IR R (R d5 & L E ERHUERAE HIRE » HERE N AR E - H s
JEAI oy B RAR (T HIE4R ~ &% - NORME ) B JUSHESE (J54v R
V)~ GEEEEE) o BN AR PR AR N S 1035 s R A
B A1-20mSvly » HAZWRERE 2 N A& R CER R PN IR EE - D 2
“Z7KF (reference level ) ERHIEAEAE » MHEHFRSH 2 25 /KPR ENR
1A

14



R~ BEFIRER IS 2 EEIREE BN R IRFE 25 /P

EREE B Tk EIREE NREREE
Exposure situations | Occupational exposure Public exposure
Cosmic radiation 5-10 mSvly 5-10 mSvly
Radon 10 mSvly 10 mSvly

10 mSv/y*
NORM 20 mSv/y*

long term=1 mSv/y*

Contaminated sites Not yet defined Not yet defined

Lower part of 1-20 mSv/y*
Contaminated areas 20 mSv/y*
Long term=1 mSv/y*

* L REHARGERZ B Gl o] 2R

EIN AR 855 AEIG. DesmarisEl H AR, Ando HI#EI T2 Ak N B Z #EH T
SEEANE H A Suetsugidth @ VU FE 4K EG 123 (what we learned from four years in
Suetsugi ) EEHEGH ©

() Z=RABZEEHGE

22 AT 1 19604 LA — ELR B ERSAE » (AR A T
SRS - SR HEA BRES RS (750 NI )
(41fE14) - FFEBREE96/29 Directive TR [EHEOZIE 2 25K » HIAE

522 B B P BRI | B P DL T -

15



&4 ~ 22k B2 T T ERIREE Z FRIE (750/NRFRATHFE)

BHABEGTEE [ s - BREEI6/29 Directive 2K g BRI 55| - #2722

A& 2 F 27

EFTEHS - DU el &R R B 2 =R EFFELF EZ

HE BTN > ICRP (TG 83) RAGH R i < ZE A 8 Z RS R EE
LIEEAHRBE A BT BB 2 S S 2K » HERA MRS

R~ ZER A B Z R EER

Reference level
to be selected in
the 5 - 10

mSv/year band

ZIREBEL
A H BRI
Categories
Exposed Recommendations of exposure
individuals
Occasional , , .
General information Public*
flyers
General information
Frequent Self-assessment of doses
Flyers

« Adjustment of flight frequency as

appropriate

16




* Individual information
«  Assessment of individual doses
« Recording of individual doses

Alrcraft

crew « No specific additional medical Occupational

surveillance
+ Adjustment of flight schedules as

appropriate

*Some groups of frequent flyers may be managed in a manner similar to those occupationally exposed

on a case-by-case basis according to the prevailing circumstances.

(2) € H AR Suetsugith & VUL g P ERE

VUSRI LIRS ER > AR B ARNEESEE 7 =R & LR 2754
[EIEF SR T g - AR - PR Z R

(1) TEEZERI0AHAIN HEESE

20114311 HAREE AR RHUEIE - Rt SRR SRR — X R A R
H > HAE BT EAA B RS ERE A BN R RSB =z
FPOAE > HbaaERAEN (NE1S) - HRAMS @ EEE 2 &
YIS St iR a2 2 BB Y R [HISth B S B e (LR e 7 2 S Y
o -

17



SHr S ER e =

Planned
Evacuation
Zone

............
.............
s,

Emergency
Evacuation
Preparation Zone |\

Area NOT included in EEPZ|. j
within 30 km radius

Ei-14  HBn@EE N Wi AMEROIREE -

[E15 ~ HAKES X ERB0N BN 2 G e E R e iR &

(b) BRI EIE (ZEREIEZR0.23uSvh) -

201148 H » HABIR A S#AT 25 A I 2 PRI 5 AE 2 22 MR E AR B
0.23uSv/h - DU IE RIMERS /5 A A B ME L SRR B iR 1 27806
(mSv) - HEtEG=A AR -

1mSv/year =

[ x{(8x1)+ (16 x 0.4)}] x 365

hours shielding hours shielding days
\_V_) \ﬂ_l
outdoors indoors

Background radiation

Criterion to specify ICSA

HArm A 2 2 B RN Ryla g A A R e b Aney - M58 Ry Al
1 mSv > RAHRHSENEIE 2 Bdg > RN RS 7 RR 2 VG EE) -

© BT AEE 2 EE (RN EIEREE )

18



HATR20114E5 H 17 H 88 A0 B hn iU M 3B TR - HAEERAK ~ &
9y~ B~ o A EFEERE (DFRESmSvIER) - W/2201244
ATHE R & e s BRI (CAEREImSvlER)  (AE16) -

BRI S - LAvE GIEE YRR RIS S8 R sh— (E T — 2 2
SERANR > HEBEBUF AR T ZIREE A i DUE L LIRS ZI 5 et 2
B °

OfREt I L60EERNE ORNELILAOTHERE 2
Category mmE Category: BEE
Driniking water 200 Drinidng wate 10
[Wikand Day produs |~ 200 iy 50
Vegetables
Grainsg 500 Géener foods 100
e, Eqgs. Fish, ot Unit: Bakg
fnfent foods ) 50 (B4 AL/

1 HREAROLFOL BT
! e %2 WRAAFGYFIL. FLb=s AREAHTREAEHE

(16 ~ BE Ran T Ay E IR B g 2 B A

HAEEBE R S M2 7-28 N B 7 Suetsugithl& - &5 —H FREE 5 49400
LR > 7201143 H 12 H 24 H 22 H g EE BfE ik - BRRE
Kk > HigFefEaREmH - BEZERREREN (WE17) - L%
SyfrigBlRgTE  (20114F98 220124E3 A1) - Wi HAERFEE
NERIER I NBHHE D (AlE18)

(@17 ~ HASuetsugikth i~ B&5H i [

19



FREEMIEEARBD W (HEE. U —~ILt
additional exposure dose 1 nﬂSw’y

person J. zp

20

mSvly .

& 18 ~ SuetsugiHII&FH &1 12 574f

F2012455#E » ¥4 Suetsugidth i f& RECHIEAFE - #iT2850H > DUk

BN B SAET - WRaE LR R AP S - A hET s H R R B I
MHRHEEE 558 2 TR > R0 -

feskinh B2 - BURF S h S S B i SR 21 - B Rl

B R RERATERI @ B I — A R AR
B2 » S A - DRUL05AS B SRR S L

LUK Rl R RV 8 e B HIBIE Z & R WE AR E S EEGTE L
EHESHIE -

(=) B EEE e

E19284EICRPAITL % + BB ARSI RN - EHORITIR E 7
£ B S R U - AR A TR 0 R R s 52
BB Bk » 1219504 ICRP R B B R EHE - 19774 B
fircommittee 3{EBIEHEAIISHE FAIIERS - MR TH R TAEABSL - I
S A MBS - (19804 » PRl LS SR AE B2 ~ 1 T

20



BTSRRI BRI e - HLH 2000 HE1E B B2 SRS T 2k B Ry e <2 B
ARV EAG S > 225 E AR T 20(EE & ol -

PR S RE 8 55 B % Kyung-Hyun Dof#+- ~ H A Yoshiharu Yonekurafi—47 il
TTHHRE <~ B -

(1) FARERESAL ~ B E Y AR RS P Y & i e

(e BB R R G RS IR AT E R B A BT I - B (EA ] AH R 80D
T RlE R 2 = B A\ R O YR B 247 - SRR AR 1
FH o TROH ER IR 8 Eili i & ST AE R R 2o e TR - EIFEFEE T3t
song ~ EHAH ~ RIELSEIIAGE ZRSEIER - (LSRR Ias OJA
TRy G AFEE RS AR SR TIEA L - FESERIRE AR A
R ENAE T ERERNED - BEYEER NP KA E
BEHMEEHVEZRIEH - BBEE - DIEHIRRasIasT - NIt
BRI SR E T BB S TR FTE R ~ 58] > & E AR
B B R RAT IR - SRR IR VRN AR - S W DA #r S
BN BRI RT R AT 2 E IR -

(2) BT RIS aR ZETE

AT AR B SRR LR AR Rt > S B R PRSI B A BEAYEL
= o HETRBURIER > BEE NIRRT R > TR TR AR E
TIHisEIR - RER SR (R AT R 2 1E H 4R A% < R PR - HFR A
BEGERERETEEOR > DUEFIRAIRE Z/AR8eR - W/ VIER
HEEFTZ 2R - HEZA BT E A AT ASIE (Bragg peak) Z
PIERRFE (A9 AGEITHYER RS T MBI A TErh 1
SR BT R RIAI AT R R S e RS 2 R B = R
$E - st AR BT R a2 — KL o 550N BRI
fEZ =& - IE20f5H - BET RAEfR O T4 R B B AEY)
R B e

21



Bragg peak

8

Relative dose (%)

Neutron beam

Proton beam

Charged particle beam (carbon)

1] 5 1o 15
Depth from Body Surface (cm)

(19 ~ By R EREEET R 2 VU

Relative biological effectiveness Oxygen enhancement ratio
(RBE) (OER)
¥ ray
Higher ratio is better.
Prot
Helium
Negative
M0
Fast
neutr
Lower ratio
P is better.
Silicon
Argon
i 2 1.0 1

(120 ~ A [E 5 R Z AR S A P55 e B SR e 2 A SR

HHYRE R TIE AR Z R TE I - JafasditE £ T

e~ MR oS EEY Z EHIREE - NEWAS & - ST
JETRRC i AR R A AR e R SR RS e S R g — L B E VeS8

PlanssR 22 520 (AE21) > SERITIOBRE R A SR 2K
HEITIREE - It - HEBE RSS2 e e ZHBE AR - 5
EEAERIRE 2 (R LR EZ - ICRPEATCRH TE LTSRS - &
ST RS a R Z EET RS I SR AR e - B TIEAR
N ISR (o P Bt Z PERIT I  [HSEST Jafe

22



(a) Broad beam method

Compensator
Collimator_
RSF

RGF
Dose monitor
Scatterer

Wobbler magnet

Dose monitor

o

Scanning
magnet

v

@21 ~ BPREE ARG - (a) REHEEE - (b) A

(V9) B 5T AL

ICRP committee 27 Hif T2 TR RO EZERE A (BEa AR A )

BIEGIGIR BRI R AR R > HEI SR B4H SR IR T (ICRP

103) ~ EMHZZE =SS (ICRP 107) ~ 255 A B WF1214: (ICRP 110)

ZETEERRE - 2FRETIE AN B ZiBINEI R A5 AR (ICRP 116)
(E22) B AL RS > A=) 8h S A R SRR I o

SRS = A8 (external dose coefficient) » {FatE L FEHH MR IZ ST
MeAZ T o34 ~ SRESPR TR 2 8% » DL BEESH i TR NS E
FigRk 2 RE&=V)FE
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- = D A f
=" 0N A5 1 Al il Idealized occupational
= ﬁ n ) 0 ( L ) === radiation fields
=— /W W W W A
e 4 A M N ' - i
: ap P LLAT RLAT ROT 150

Idealized environments of radionuclide
contaminated air, water, or soils

[&22 ~ Bed M E B 2 TR R iR

TfiBS PB4 %0 (internal dose coefficient) RN EERIEESEAR L & - 85
BRI T2 5 AT S a2 & (specific absorbed fraction » EERULITH) ~ FX
ZEE R (SE) ~ TEHESSE PHRE M 2 R B2REE (%
A~ BA -~ AYE SR > DIETE R ASEE AT B A E T
ZIE 2 B EER RS E AR - HEE R H 2 ICRPE05 8 &
ik BIRGE - BN R E GBS T EAEE S RS EE - IR
WAV~ HE - B ieRESEEE (WE23) - HEREGETR
JB KA SR REFR I AR 45 R -

[&23 ~ AEFRE 225 Bk
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SHEBTIS PSR R A (R AR (S M R R
BRI BRSO B a5 - FISR BUE BB A e (ICRU) AR
(R B E RIERE - #1577 — B R S R (55 - S
S AT R AR T » FUBBICRUE S M SRR -
O R U N SRR BN > S BICRPRT > S E R - 5
SO R U SO R T EE B DS AR M R0 -

Physical quantities
* Fluence, @

* Kerma, K

* Absorbed dose, D

Ci j &
ICRU / omparison \ ICRP

Operational quantities <—> Protection quantities
* Ambient dose equivalent, H*(d) * Organ absorbed dose, Dy
* Directional dose equivalent, H'(d, £2) = Organ equivalent dose, H;
* Personal dose equivalent, Hu(d) » Effective dose, E
Related by calibration

v and calculation

Monitored quantities
Instrument responses

[&24 ~ ICRUIET Z SRS M B HR B A&

Hep RN EEREE 2 B(A - FE TS BER TEAREK
NREIEZ A EIRE R EE - W RTHE2SFR ¢ (1) BIRA & Z
s B o ] R R Aoy 2 S R O B B R E R AL A E
FRREFREEANR RS E 2BV &R - aHERIREN0.3
INGY 2 B R B B R B 0.3 53 2 8 N S A & S IR oK
% MRS F B 2 R g E 5 7y - BRI EN0.07 A 0 2 HiEE
BSOSO Bt B ) 8 & M0.07 2 o B (B N F R B R F R -
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Protection quantities

Eftactive dasa Equivalent dose = Equivalent dose

Control of E to lens of eye to local skin
Hlens Hskin
Area Ambientdose Directionaldose Directional dose

GO equivalent equivalent equivalent

g H*(10) H'(3, £2) H'(0.07, )

- Personal dose Personal dose Personal dose

indidiial equivalent equivalent equivalent
AR H/(10) Ho(3) H,(0.07)

Operational quantities

(125 ~ RS R R F B B

HANCRUIEE T FeA RN IRITE B ERE ZENT % > EEAESTE
FERICRUFREK T —BHIE (AR - IREEE - MAEHE) BiEs
prigE (Lles AMEREEETEIMS ) 2% (=1FrR) > DIEHTE R EK

BN Z BB R - PIANERTE R A R B 2 I G HE R e FRG R 2
7= SLYNE26FT7R °

He =zt > Hef homa=Era/ (1275 NBBGFTET RS- . 2L

/AL N AL B L B AL N L N R LU % ?
- 2 g vt
10 L New quantity: Emax . E ,
& ol ] |
c 10" 3 E '
> = z =]
o - Current quantity: H*(10) 7
-12
E 101 ? = -;'
W i g .
10713 3 == e
a = ]
10 14 Ill FI AT IT) NS W11 S AN T 1] S WAV 11| M S WAt 117 S Ay )

102 10" 10° 10’ 102 10° 10*
Photon energy (MeV)

(8126 ~ e Fe b H Al s Bl 2 S e el 3= 5

26



I - IR B E # H AR F EsHE R E 275 AJHER7ES > ArE
FEAFEERN TN2FEREITE > R HLICRUFRERATEZ
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New definition Current definition

Whole bo
Area w7 . .. H = Q x absorbed
monitorin H= @ x conversion coefficient dose in ICRU sphere
8 for effective dose P
Individual Lens & skin . . H = Q x absorbed
. D = @ x conversion coefficient . \
monitoring dose in soft tissue
for absorbed dose
1

Avoids introduction of ICRU sphere and Q-L function

O

Simplifies the system of radiation monitoring and dose assessment
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Male phantom Female phantom
(Voxel size: 2.137x2.137%8 mm?3) (Voxel size: 1.775%1.775%4.8 mm?3)
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H AIIICRP commission 21F# FHICRPES 1 10558 &5 2 S Z RASHER Y %8
4arEfE = (polygonal-mesh format) ([E29) - EEIATE H A% B Sl
=B L ERARIE 2 NEE > BEMARIESE 22 HtE

NI E RS B HORZ 3 ¥ > AT TR e ie (it 5 AEfAy A &

i

Mal
Male ale Female

Female

ICRP-110 phantoms Polygon-mesh version phantoms
(voxel geometry) (preliminary)
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Residual score
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Zinc finger nuclease (ZFN) Clustered Regulatory Interspaced Short

- I“;‘::tgffi'l:: Palindromic Repeat /Cas9 based RNA-
—— s n OO o guided DNA endonuclease (CRISPR/CAS9)
u fEEY ——— N ——
* DSB
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Targeting vector
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Gene knock-in

[&31 ~ N TAXRE RN e 2 152



G 7 TALEN target site

Wild type allele ———— LV

/ _ \ .
Targeting / G / N % Integration of a
vector selection cassette

G\/ \/
Targeted allele - ————

G\ / W,
Targeted allele < l\ — :
N\ Vi Removal of the
Taraeti Al N S selection cassette
argefing . — and introduction of

vector * +ganciclovir the substitution

A
Genome edited allele  ——— —

[E]32 ~ two-step single-base-pair editing strategy
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ICRP &r55f2 ( The Conference schedule )

20th (Tue) 21st (Wed) 22nd (Thu) 23rd (Fri)
08:00-08:30
Registration Registration Registration
08:30-09:00
: ; . . . Session 5. New Developments
03:00-09:30 Welcome Remarks Session 3. Radiological Seiniah RadF.' -
2 3 S L5 in Understandin iation
03:30-10:00 Session 1. Advancing Protection in Medicine Today - e
10:00-10:30 Together After 87 Years £
Coffee Break Coffee Break
10:30-11:00 .
Coffee Break - : : Session 5. New Developments
11:00-11:30 Session 3. Radiological 3 E g
L. . in Understanding Radiation
11:30-12:00 Protection in Medicine Today
i 5 Session 1. Advancing Effects
12:00-12:30 Together After 87 Years
12:30-13:00 KARP
13:00-13:30 Annual
. i Meetin
i e Session 6. Ethics in €
E s ession 4. The Science . . :
100 10 K Exploring Existing : o Radiological Protection
14:30-15:00 o e behind Radiation Doses
PO AT AT Coffee Break
15:00-15:30
Coffee Break Coffee Break
15:20-16:00 Session 6. Ethics in
16:00-16:30 || Session 2. Exploring Existing Session 4. The Science Radiological Protection
16:30-17:00 Exposure Situations behind Radiation Doses
17:00-17:30 Closing Remarks
17:30-18:00
18:00-18:30
18:30-15:00
19:00-19:30
19:30-20:00
20:00-20:30
20:30-21:00
21:00-21:30

38



PROGRAM Tuesday, October 20

09:00-09:30 Welcome Remarks

09:00-09:10  Claire Cousins (ICRP Chair)
09:10-09:20 Unchul Lee (NSSC Chair, Korea)
09:20-09:30 Il Han Kim (KARP President, Korea)

09:30-12:30  Session 1: Advancing Together After 87 Years
Co-Chairs: Claire Cousins (ICRP Chair), Christopher Clement {ICRP Scientific Secretary)

09:30-09:50 The Future of ICRP - Towards a Centenary and Beyond
Claire Cousins (ICRP Chair)

09:50-10:10  Overview of ICRP Committee 1: Radiation Effects
William Morgan (ICRP C1 Chair)

10:10-10:30  Overview of ICRP Committee 2: Doses from Radiation Exposure
John Harrison (ICRP C2 Chair)

10:30-11:00 Break

11:00-11:20  Activities of Committee 3 on Protection in Medicine
Eliseo Vario (ICRP C3 Chair)

11:20-11:40  Overview of ICRP Committee 4 Application of the Commission’s Recommendations
Donald Cool (ICRP C4 Chair)

11:40-12:00  Protection of the Environment - Activities of ICRP Committee 5
Carl-Magnus Larsson (ICRP C5 Chair)

12:00-12:30 Q&A

12:30-14:00 Lunch

14:00-17:00 Sesslon 2: Exploring Existing Exposure Situations
Co-Chairs: Jean-Frangois Lecomte (ICRP C4), Agneta Rising (WNA)

14:00-14:25 Understanding Existing Exposure Situations
Jean-Frangois Lecomte (ICRP C4)

14:25-14:50  Cosmic Radiation in Aviation: The Radiological Protection of Air France Aircraft Crews
Gérard Desmaris (Air France, France)

14:50-15:15  Measuring, Discussing and Living Together - What We Learned from Four Years in Suetsugi
Ryoko Ando (Ethos in Fukushima, Japan)

15:15-15:45 Break

15:45-16:10  Contaminated Sites from the Past - EPA Experience
Michael Boyd (ICRFP C4)

16:10-16:35  Protection of the Environment in Existing Exposure Situation
David Copplestone (ICRP C5)

16:35-17:00  Panel Discussion
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PROGRAM Wednesday, October 21

09:00-12:00  Session 3: Radlological Protection in Medicine Today
Co-Chairs: Donald Miller (ICRP C3), Il Han Kim (KARP)
09:00-09:25 Eight Decades of ICRP Recommendations in Medicine: A Perspective
Pedro Ortiz-Lépez (ICRP C3)
09:25-09:50 Current Issues in the Roles of Radiologists, Medical Physicists, Radiographers, and
Manufacturers in Korea
Kyung-Hyun Do (University of Ulsan, Korea)
09:50-10:15  Current Global and Korean Issues in Safety of Nuclear Medicine Procedures
Ho Cheon Song (Chonnam National University Hospital, Korea)
10:15-10:45 Break
10:45-11:10 Radiclogical Protection in lon Beam Radiotherapy: A Practical Guidance for Clinical
Use of New Technology
Yoshiharu Yonekura (ICRP C3)
11:10-11:35 A Web-based ICRP Resource to Inform Healthcare Providers on the Risks and Benefits
of lonizing Radiation in Medicine
Sandor Demeter (ICRP C3)
11:35-12:00  Panel Discussion
12:00-13:30 Lunch
13:30-17:00  Session 4: The Science Behind Radiation Doses
Co-Chairs: Jaiki Lee (ICRP MC), Hans Menzel (ICRU Chair, ICRP MC)
13:30-13:55 Dose Coefficients of ICRP - Their Computational Development and Current Status
Wesley Bolch (ICRF C2)
13:55-14:20  The Operational Quantities and New Approach by ICRU
Akira Endo (ICRP C2)
14:20-14:45  The Reference Phantoms: Voxel vs. Polygon
Chan Hyeong Kim (ICRP C2)
14:45-15:10  Assessment and Interpretation of Internal Dose: Uncertainty and Variability
Francois Paguet (ICRFP C2)
15:10-15:45  Break
15:45-16:10  The Use of Effective Dose
John Harrison (ICRP C2 Chair)
16:10-16:35  Dosimetry for Animals and Plants - Contending Biota Diversity
Alexander Ulanovsky (ICRP C5)
16:35-17:00  Panel Discussion
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PROGRAM Thursday, October 22

09:00-12:00 Session 5: New Developments In Understanding Radiation Effects
Co-Chairs: Werner Rihm (ICRP C1), Malcolm Crick (UNSCEAR)
09:00-09:25 New ICRP Publication 131: Stem Cell Biology with Respect to Carcinogenesis Aspects
of Radiological Protection
Jolyon Hendry (Manchester University, UK)
09:25-09:50 Radiation-related Risks of Non-cancer Outcomes in the Atomic-bomb Survivors
Kotaro Ozasa (RERF, Japan)
09:50-10:15 Dose Rate Effects in Radiation Biology and Radiation Protection
Werner Rihm (ICRP C1)
10:15-10:45 Break
10:45-11:10  Evidence for Variation in Human Radiosensitivity and its Potential Impact on Radiological
Protection
Simon Bouffler (ICRP C1)
11:10-11:35  Analysis of Individual Difference of Radiosensitivity using Genome-editing Technique
Shinya Matsuura (Hiroshima University, Japan)
11:35-12:00  Panel Discussion
12:00-13:30 Lunch
13:30-16:35  Session 6: Ethics in Radiological Protection
Co-Chairs: Jacques Lochard (ICRP Vice Chair), KunWoo Cho (ICRP C4)
13:30-13:55 The Ethical Foundations of the Radiological Protection System
KunWoo Cho (ICRP C4)
13:55-14:20 The Focal Role of Tolerability and Reasonableness in the Radiological Protection System
Thierry Schneider (CEPN, France)
14:20-14:45  The Ethics of Radiological Risk Governance - The Justice of Justification as a Central
Concern
Gaston Meskens (SCK-CEN, Belgium)
14:45-15:15  Break
15:15-15:40  The Ethical Foundations of Environmental Radiological Protection
Deborah Oughton (ICRF C4)
15:40-16:05  Are the Core Values of the Radiological Protection System Shared across Cultures?
Friedo Zélzer (University of South Bohemia, Czech)
16:05-16:35  Panel Discussion
16:35-17:30  Closing Remarks

Claire Cousins (ICRP Chair)
Jacques Lochard {ICRP Vice Chair)
Jacques Repussard (IRSN, France)
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