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Principles of Radiation Protection

 Justification- whether benefit of
use of radiation outweighs the
risk

* Optimisation- If exposure
justified, then keep it as low as
reasonably achievable (ALARA)

* Dose Limits- exposures should
be within the prescribed dose
limits
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HAURITIA Threshold (mGy)
U119 HULAS 2000
_ Slunadudaasia 150
ATUN — —
lundunisg 3500-6000
59l Slunaiu 2500-6000
ﬁ")‘f:"Nﬂ’lil Acute radiation sickness 1000




Radiation effects on health are being investigated
at the molecular level.
Z Cell death (apoptosis)
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Radiation Cell with Misrepair
' damaged DNA @ {K_,:’I'

- \b ¥ the DNA damage
When a cell Cells with is misrepaired, a cell may
is exposed damaged DNA develop INto a cancer
to radiation, either die (coll death) = Repair depending on the
its DNA may be  or attempt to repair site of DNA damage.
damaged. the damage (repair).

Accurate repair Normal cell
Dead cells Lymphocytes with impaired functions
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Radiation exposure

As fears of a meltdown in Japan rise, so do the fears of radiation exposure.

What does radiation do to the human body?

BACKGROUND RADIATION .......

Everybody is exposed to both naturally- S Mg e
occurring and artificial background radiation; measured in units
levels typically range from 0.0015 — 0.0035 called sieverts
Sv/year: (Sv).

Radon gas
from the uildings/
ground the ground Nuclear power/

Artinciai | yreapons
source — |
Food/  Cosmic _ v =

drink rays .

COMPARING EXPOSURES
10 Sv

6 Typical levels in Chernobyl workers
who died within a month

5 A single dose would kill half of those
exposed within a month

Fatal within weeks

A single dose could cause radiation
1 sickness and nausea

o a4 Detected level at Fukushima

- (as of Tuesday morning in Japan)
Exposure of relocated Chernobyl
residents

Recommended limit for people
working with radiation
every 5 years

0.10
m Full-body CT scan
| 0.002 |

035

The Japanese
government has
recommended
evacuation within the

per year 30 km radius of

Fukushima, and so far
= there is no threat to the
0.0004 Mammogram x-ray Tokye metro sy
area.
0 001 Chest x-ray -
00001 Dental x-ray \‘

Typical natural radiation

SYMPTOMS OF RADIATION EXPOSURE

Generally speaking, radiation sickness is brought on by a large dosage
of radiation in a short period of time, but it has also occurred
with long term exposure.

Thyroid gland:
High cancer risk as the
thyroid absorbs
radioactive iodine-131

Red blood cells:
Low platelet count,
spontaneous bleeding

|
Stomach: Nausea.
vomiting, internal
bleeding

Small/large
intestine: Diarrhea,
bleeding, destruction
of lining

Bone marrow:
Depletion of white
blooci)cells (upto 50%
within 48 hours),
leading to high risk of
infection

Radiation

exposure can also

increase the chances

of developing cancer,

tumours, and genetic
damage.

Early symptoms, exposure levels
and time to symptom onset

8-10 Sv

10 min.

1hr

2 hrs.

Fever = 1hr
Later symptoms
Dizziness,

disorientation Immediate

Weakness, Immediate

fatigue

Hair loss, Immediate
bloody vomit
and stools,
infections,
Egor wound
aling. low
blood pressure

CHANCES OF DEATH
BASED ON EXPOSURE LEVEL

5-100% 95-100% SO—IOOP/L 1000/0

6—8 Sv 8-30 Sv
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Dose Limit

Application
Occupational

20 mSv per year
Effective dose Averaged over defined 1 mSv in year

period 5 year

Annual equivalent Dose in

The lens of the eye 150 mSv (200aSv*) 15 Sy
The skin 500 mSv 50 m>Sv
The hand and feet 500 mSv 50 mSv

* new dose limit from ICRP 2011






Jwiusneatne 27/02/2566 Tueensiued  02/03/2566
Fuuszfiuea  01/03/2566 LRUSWIU 66WS123-101004
f@du-swile Vs d (ulasBidn) DNBouilld @RS oYU fina tnour!
H10) H,(0.07) H.3)

1. WIBYA NAFDU 1 1 1 66/01 0466123456 Calob S
USmnoumesed

H,(10) Usrinoudoddona AiRNNEN 10 1. IINfmTe  unuUSnndeiiaddn

H(0.07) WSnausedanuya ArudEn 007 1. INAINTY  uMUBRAMSeEARI W HAouazia

H,(3) VSnnudolanya ARnudEn 3 un. PNl unuUsidedAaudsoseieen

AUS rnoudo Bssdufidning dovse anuaumssilimbisnuiuasyransAlEsUUS ISR
dmsu H(10) = 4,000 lulasBisasoion
dmsu H(0.07) = 40,000 LilrsBiswriawWion
dwmsu H(3) 4,000 lulasBidmsialdou
AS IS Elusnuea RomuBundedmdus e @ouluusass sumsldonu
dmduyransAliuiuind @i 2 wiu nshufosmiiuains oudfad AMuUSuimdoRUssliumndiowisvhuoe NCRP 168

WIS ARG auan Ao se e 1 shuwmiie liamnsosweuna Hp(lo)‘lﬁ

N TMUA
H(10) $usvalifiu 20,000 lulas8 s wriaD TeeagdulugrowW 0 Basioi Yo flluwsac0 9:5udv SlalHiw 5,000 lulasBbdn

H(0.07) $usval:iAu 500,000 lulasBild<asial
H,(3) $uedliiin 20,000 LilasBinse D Tauad vl DBnser Wollluusda Dazfudodlaliiiu 5,000 lilasB34n

wnewrl
S wrnuitle Uaaasiv
M wuanile Fookhssdy
H wraetlh WSuUS inousedge

Foydnwod 1 wrnuile JUfTBemdmsed#lESuus inusedionunda 100 lulassidn Tu 1 saumsléionu




9 v o v A < J J
ﬂTiC]J?Nﬂl!@uﬁﬁTﬂfﬂTﬂﬁQﬁL@ﬂcﬂWWQﬂTiLLWﬂEJ

HuU )R u---J1ae---ameilig---dninetag

(%4 Yo

¥ a o/ 9/2// 4:1 di alzﬂl 4 o v a
* laandgimanuludungs laeanUSunn @R i uiuasiuiuna1resnsISSE uazaas
waniaean1glasusaaTag ldandy
* sz liiRINAUAIHATA lTNINNge N1saginewinduflunisenAuannia Wunnung
NNLNALS d1agvingannida 2 Wi dsnnuidasanadnae 11w 4

o/

* qnliNATaINNesea taun lwetesiussdend thyroid shield idusi



9 v o v A < J J
ﬂTﬁﬂ@QﬂH@H@ﬁTﬂfﬂTﬂﬁﬂﬁl@ﬂ%"ﬂ?ﬂﬂTilchﬂﬂ

o o o o = = & o/ Yo o A a o
¢ ﬂqﬁ"‘mﬂﬂ?]@‘]_lL‘}J[)*]‘?J@Q@’13\‘1@@Sﬁﬁ\l‘ﬂ?ZIEIGH‘MN’Wﬂiuﬂqﬁ‘ﬂ’ﬂ\‘muﬂqﬁ‘iﬂﬁ‘ﬂ'j\‘mﬂ\l’}ﬂLﬂuﬁqqﬂ\l“mlﬁu

1 o A v v dl v = ?.// o A Z |d| 1 1 O
® YUTDILNTINNAR quﬁuqm‘ﬂzﬁlﬂﬂﬁdﬂﬂﬂﬂu?ﬁ@nﬂV’]'N LL@iiﬁJﬂ%@quslﬁﬂ’ﬂﬂﬁdqu@ﬂﬂ’m Iﬂﬂiﬁd@%ﬂ%

v

= o v [ % o Vi 1 o a v a A 9/&I dl M ¥ 1a o dl v o a
* fnilannAtluAesusatlatrnitnanIngSA Aaslvinyavzesaun i AU uRwReiufadly
N1

32

* ANINLATANNA LATRS NN TUSIA 6 q%mmimm@mmmL@mimﬂummwwﬂ@@mmLL@JLGIJ
NulanaaALnan

Qu/ v/

a dl = o al o a o/ dl dl
® ANTAALATANNAIAT mVLfJmmmm@mmmmm”ﬂgumm WBATIARBULTHN 94 ‘V]Lﬂ"]iﬂ?‘].l

v
-4

* anstinlsepuazddtynnipaunASNENIsenasel

v a @

* NuaIANNSNEaiUNT e uAuRIEAINSIALE N



