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3 Contamlnatlon
protection

ow to handle
radioisotopes in the
WOrk room




rpi‘eo of radiation protection

= Preventing the occlifrence of
effects (el
Example: Lymphocyte depletion, hair [0Ss

it the occurrence of of

fzlellz ioni to acceptable levels
f\ mple Cancer incidence

“ For whom?

“ Radiation users themselves and other radiation handlers
“~General public
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— Exposure doses, number of people exposed, and exposure
opportunities must be kept as low as reasonably achievable,
taking into account social and economic factors.

— Dose limit



-l T

goncept of radiation protection.
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® Used in a state where it can be properly managed
and grasped
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Gamma rays, S rays, X-rays and
highly radioactive sealed /
unsealed RIs become a problem.



Principles of Protection from External Exposure

The shorter the time, the

3 principles 5 smaller the dose
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Keep exposure
time short

Radiation dose increases in proportion to time.

— Make the working time as short as possible!

— Do a “Cold run” practice and understand the individual steps of each
procedure.
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Distance Stay as far away

as possible
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Dose rate = K/ R?
K: constant
R: distance

« The radiation dose decreases in inverse proportion to
the square of the distance from the radiation source.

— Keep as much distance between yourself and the radiation
source as possible! '*

— Don’t touch the radiation source directly.
— Use remote handling equipment such as tongs or forceps.

REFHHRERDES



Shield s\

_ » i
a-ray :-p 2
p-ray © g
v-ray Y = — >

po
Neutron ray& ‘I 2
i

Paper Acryl board/Thin Lead block/  \yater

metal plate thick iron paraffin
plate

'@f—féy - Heavy particles with positive electricity. It stops after flying a few
centimeters in the air.

B-ray . Light particles (electrons) with negative electricity. It stops after
flying a few meters in the air.

v —ray - Electromagnetic waves. Attenuates with lead plate and concrete.

Neutron ray : Particles without electricity. Attenuates with concrete and
water.




As near to the radiation Sh I el d N g Pl’OtECt W,-th
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a shield

Shield

You can protect yourself from radiation exposure
by shielding the radiation source.

Radiation type

Shielding material

aluminum board (several mm)

-ra .
B -ray plastic acryl board (several cm)
Y -ray lead block, iron block, concrete block
neutron block containing boron, water
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B-ray shielding

(be careful of Bremsstrahlung)

The higher atomic number, the stronger Bremsstrahlung
are generated.

Acryl board Lead plate /
meta te
B source Weak braking Er—
ray X-ray -
O O XX E NN Sh|e|d|ng
B source Strong Strong
X B-ray braking X-k brakingi;é-ray

Lead plate / Acryl board
metal plate



Shielding

Shielding of B-ray

Shielding of y-ray

Plastic or acryl board

lead glass
(glass board containing lead)

REFHHRERDES



Shielding for B-ray (3?P, 5kBq)

Equipment

10000
Result
Thickness of Count rate Count rate - g
acrilate (mm) (cpm) background =
0 10448 10424 S
€ 5000
1 5248 5224 3
3 1011 987
5 60 36
7 34 10
: : —0—0—
9 33 9 % 2 2 6 8 10
Background 24 0 Thickness (mm)
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Shielding for y-ray (°°Co, 37MBQq)

Equipment

Result

Thickness of Lead Acrylate

shielding (cm) (cpm) (cpm) e
0 9271 9271 )
1 5226 &
2 3142 §
5 630 7089
7
9
10 424 4553
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Effective done : E (,LLSV ‘ h'1>
['. XA
E —
7.2

Effective done constant - FE (,USV *m? NIBq’1 : h'1>

Ex : 9Co @ 0.305 mTe  0.0181
BI1 2 0.0545 137Cs * 0.0779

Radioactivity of the source : A (MBq) . f )

Confirm

Distance from the source : r (m) safety before

A\ experiment P
Example: Using 60Co (I'z: 0.305) 10MBq at a distance of 0.5m for 100 hours a

year .. Estimated to be approximately 1220uSv / year.

Use a shield (lead, etc.) to reduce the exposure dose.
If it is necessary to reduce it further, adjust the usage amount, time, and distance.




Sealed radiation source irradiation facility,
‘automatic display device, interlock

- -

W

= aA =

a4 N

B UIENU 001y JSTOPEN/ILIE
czlellzitlen) Sellfes cle) pleit connle eljr




Preca
Ll ;

utions when entering the

irradiation area
Pde - 78

-~

3 Z2lY keI UENHEISOUIGENSES]
- |

' 5 Moorage

fFerEna room

b A3

 leaddglass

Stopped
1M akerstrENRISIStoppEd




RojftS fOr'se fety handlinq u

SEQIE0 l

@ Corl _)JF MVMWEW’
0[“1; e Dlstance Shield

o (Sm -;-5:. )
B
= " Da maged oG

Sl )
~ * Safety confirmation before driving (no people
In the irradiation room)

“ Safety confirmation after stop (radioactive
source is stored)
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Points.for safe handlinGmem.
Sealed RI( e ) =

" IPIOL overconfident in safety devices
SIEEASTINEErIOCKS and area monitors.

- Accidents due to safety device failures are
= also possible.

st T —
— -ﬁ::.f"

— * Remember the location of the switch that
~—opens the door, the intercom, and the
emergency stop button!

“Bring a survey meter or pocket dosimeter
with an alarm when entering the room
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~ Pay attention to :
*- External exposure ’
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*Internal exposure
*~contamination




Plan and Preparation

» First to know
- Necessity of using RI
- Use of less dangerous nuclides
- Confirmation of the amount

J.n.; o I ot take things reqwred.for ’Fhe experiment
overly afraid ,,, Don't panic , too lightly - Estimation of exposure dose

HEMAIEEIOISRINCHCTE S INCHPERCICH BAMONNNSCANANGCXP CHIMCH i CONUCTIL

* Prepare necessary items
- Clean up unnecessary items
» Preliminary experiment without
using RI (Cold run)
- Reconfirmation of procedures,
mastery of work
- Take measures
- Accident prevention measures,
efficient work

Z = R how .
HEEA BFTI/M—2RaRARRREZESNS * PrOd UCtlon

enearsa eftore exper imen - Reduction of work time

- Reduction of exposure
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SRPreVenuon of inhalation

— Operate the exhaust equipment and
handle it in t

BRYBIOL place your head in the hood

—_ \j\/ear E]‘f}‘; Through the Through the Through the skin,

4 respiratory system digestive system especially a wound
— No smoking

-
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SEPrevention of: ingestion
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G S—‘e?Of safety pipettor and dispenser.

» Prevention of skin ingestion
— Prevents skin exposure.

® Wear the prescribed lab coat.
( )

® Check for trauma = Prohibition of work



Use special protective slippers and protectiv
clething.

Strictly distinguish it ironm sliggsis clnlel [zle) e

Inienis V/isief zlfezzizlnjel do not share it.

DO Net bring anything that IS’ not necessary

| the experiment (general lab coat,
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Controlled area

S 5

Decontamination
equipment




Personal dosimeters

\@ /)

[ | 1!
[~ W

‘ ll . for males
|

Put on the chest for
males

Glass badge

,u .
,/ @ Personal dosimeter

Pocket dosimeter

7 Personal dosimeter

_ |
é& for females

Put on the abdomen for females

REFHHRERDES



e

Safety handling of unsealed RI

Bat

Polyethylene filter
paper

Filter paper

Coating by
polyethylene

|
rubber
glove

Draft

Prevent the experimer
from inhaling RI
contaminated air

| Do not expose the sk
b<——— Dedicated slippe

%8 *imw\ BETA U b=k
SR RS ©1992



Place the protection shield, the wrapped tray
and the plastic bags for radioactive wastes
in the hood.

REPFWARIERIDZES



Protective equipment for
external radiation

Acryl board Acryl board
containing Lead

Lead brock

Working clothes
containing Lead




Exposure protection




Exposure protection

-
Ex)Exposure reduction method for other radiation
handlers
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X ang the cuffistiap
Correct yen your: thumb.
example |

Put gloves on
the cufifs.



Bad example

Exposing the arm




Measures against contamination

is easily contaminated
with RI

!

Proper use of pollution pipettor and non-
contamination pipettor



Measures against contamination

Limit places and
things to be
contaminated

!

Easy to
handle when
contaminated!




Measures against contamination

use atray use a cart use a bucket

To avoid accidents, use of a tray, a cart and a bucket is recommended.

The surface of a tray and a cart should be covered with polyethylene-
coated paper sheets.

REFHHRERDES
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WMeasurement of the place used for M
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Handling with bare hand/.. A Handling while Wearlng gloves
= N O]

. eck the work area for contamination

before and after use.
It the slippers are contaminated, the entire room will be

£,
contaminated.
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dreatment when contamination M -b'
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@Determine the
range of Rl
contamination

@QPaste the

@Cut out the filter ’_; filter paper
paper from the from above “
contaminated area 2 2

Cutting out contaminated Repair of cutouts
filter paper



Plelcas Wrigra gollttorn 15 11<ely
€0 geclr

2 Wrier I ro j2 R oUt of irig source corjezlinier, [ drogoad irg tly of ire
ricrogigatiar,

o [ drogoed ing olzsile insirurrient contelinirie) trig KL salttion,

/’—7 Contaminated place = place where
// it fell + place where droplets flew
/4
Y
droplets =
sa droplets
a
Fall point
Y




Plelcas wriara golltlon 15 1<l
'to Qeellf

I esnitriiugad g rrlicroiunes WItnout fotcing tnet tnay Wers
coritzlsrlinizitec),
— Wriern Inseririe) KL into e rricraitog Wit @ gigatior, irie do of irie to
toLcriad o eJ
— Irne lid peczre contarn]nated 29 ire calo Wels regesiiadly ggeried @
clogadl,
— Tnere Was oo rrucr iriigrnzl solutior s 1t Wals coritlrmnirieied Yir)
orassura Wrier trie cao YWas closed,

J

contamination

The entire inner wall of the rotor and @ @ @

centrifuge Is contaminated. ‘
Decontamination after disassembly
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o No rigads or drelfts ywere Lf‘rﬂd wrien dezllirie) Wit riigrily volatle
o T rEindled my lzo notegga and o eejtiormant Witnout rioticirc) trizit rny
cJloves were coritzrlin eJ

Do not touch anything that should not be
contaminated with gloves on. Check gloves for
contamination after each work and replace them
iImmediately if they may be contaminated.



Plelces wriars golltdor

2 Wrier silrrirlg trie solution Wit @
voried mler, cover it wrllle
J‘JO]CJJJ‘J rrw <o Jter or LIEREST

*If vou g 'roU
JJq,JJd will ris
corltzlrir) ,JE:‘CJJ




ml e 298 rElniellinie)

- Contamination cannot be measured
with a survey meter for 3H, 14C, and
35S.

2 To experimernt siogtnly Witriout
sorezldineg vollutior) ...

— Criange gloveas aric Wasn Your rlzricls
(o2 careiul of “drogs” wWrien Wasrirl)
Vour rlzinds)

— PUt or rugoer gloves o inie sirgficel
cloves and criarige only ire funoer
cloves fraefusnily,

— If you dousla ina glovas, you dorl't rizve
0 Worry slgout sucdder) cairpzic)e to inie
Jloves,




To experirnent siriogtrlly Witrlolt spreziclng

gollutiorn) ...

— Usg of ,)oJ\/str vylerie filter
color wrier) liefuic ziclr)e e

— Aftar using @ ploetia or do, lieuld remEins, so
103070 I8 Withl 2 gelger towel to rerroye i,
(Prevention of flying due to bubble burst)

ar frlelt crieriges




rlow to Usa ine sir¢/Welier faljcat

2 Do rge contarrlinzite e falle (
o Pravent solisnes andl drops fross feilline) o T floes
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@ases ol contamination by unsealed

Contamina jon o‘f"ﬂp@s and :
Wearing worl

Z c yomiam ngxuor oIt ur'r(' |
.. Cuft san
Flrl::fg’f clels _tamlnatlon
Wearing
c Yelg) r,; |ﬁat|on of laboratory tables, etc

i‘ , 

6. Corridor contamination
.. Be careful of slipper contamination
(do not drop droplet)



0 avoid exposure to other*
fadiation handlers "

Bylattaching ajsign such as aradioactivity mark;,
pIEypPE; quantity, and location of
known

MPlit a label on the one with radioactive iIsoto[m
Aftached. [

£ = Do ynot label or peel off that do not have radioactive
sotopes attached.

— e ’ '-.- -

Do not borrow other people's equipment

n*

* If contamination is detected,
. In addition, enclose the contaminated
area with a permanent marker to prevent
others from touching it.



After washing your hands, perform
a_contamination inspection on the
I E Moxr itG .

Make sure your hands and feet are clean,
Focus on areas that are easily

i

Controlled area

T

Decontamination
equipment
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experiment
alone




F]’r]:: o dme

S .

\cJiziEjon)s ‘contributes S|gn|f|cantly to medical
gme research, but it can also cause
r‘lOLJ“’ zle Cldents due to

_qra’

et

- iy -.. do not understand something, do Not
——-atﬁge it by yourself, consult with the supervisor.

_—

_"l- -

Please carry out the experiment, keeping in
mind that it will cause a great deal of trouble to
others.






Accidents

If you encounter any accidents such as fire or earthquake.

REFHHRERDES



In case of accident

At first, think and act to save yourself.
— Escape to a safe place
— Notify other workers in a loud voice
— Push the emergency button

If time permits, take action to prevent expansion of
the accident.

— Bring the radioisotope back to the storage room

— Extinguish the fire at an early stage

Notify the radiation protection supervisor or radiation

protection staff members.
REFRFRERTZES



otopes, etc.

|

)
) )
.
.

‘~$

,' -_ _~nature of radioisotopes and use them in an

.;.—:-r Handle radloactlve substances appropriately to prevent

= copta_mlnanon
» Dispose of radioactive waste by authorized routes

« Follow the emergency procedures in case of natural disaster or fire

REFHH R ER



How to use
hand-foot-clothes (H-F-C) monitor

\
I | |
f / {
- ! =

* Before you leave
the radiation-
controlled area, you
have to confirm that
you have no
radioactive
contamination by
using a hand-foot-

clothes monitor.
REEWGHEMERIDES



How to use
hand-foot-clothes (H-F-C) monitor

1. Wash your hands carefully and dry your
hands with a paper towel.

REFPFBER R DER



How to use
hand-foot-clothes (H-F-C) monitor

2. Step on the H-F-C
monitor with your
slippers.

REFEWMS R hea S



How to use
hand-foot-clothes (H-F-C) monitor

3. Put your ID card into the card reader.




How to use
hand-foot-clothes (H-F-C) monitor

4. Put your hands 1nto i \\. 4 A\ )

the holes of the
hand monitor. Your
hands should push
the switch on the
bottom of each hole.

REFPFBER R DER



How to use
hand-foot-clothes (H-F-C) monitor

5. Wait 20 seconds until the green lamp shows
that you have no radioactive contamination.




How to use
hand-foot-clothes (H-F-C) monitor

If there 1s any radioactive contamination, the red
lamp will light up and sound an alarm. In that
case, you have to inform the instructor or the
radiation control office immediately.




How to use
hand-foot-clothes (H-F-C) monitor

6. Step off the board
of the Foot monitor
and take the monitor
head of the clothes
monitor on the right
side of the H-F-C
monitor.

REFPFBER R DER



How to use
hand-foot-clothes (H-F-C) monitor

- |4

i

7. Check your clothes - N
and all other items i N
for about 30
seconds. The lab
coat 1s most likely
to show radioactive
contamination on
the sleeves,
abdomen and

p OCket REFPFBER R DER




How to use
hand-foot-clothes (H-F-C) monitor

8. Put back the monitor head on the hook of the
H-F-C monitor. A green lamp on the card
reader means that you have no radioactive

contamination.




How to use
hand-foot-clothes (H-F-C) monitor

If there 1s any radioactive contamination, the red
lamp will light up and sound an alarm. In that
case, you have to inform the instructor or the
radiation control office immediately.




