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2 KOTTOI EVOTNTOG
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[MeplEXOUEVA EVOTNTOG

e AKTLVOAOVia

* Padloiocotona
e AkTlvofLoloyila
* AkTivoBeparela

e AKTIVOPUOLKN TWV LovTL{oL oWV
akToBoAlwV arto TNV MAEUPA TOU
akTwvoBeparmneutn
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AKTINOAOTIA
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cine, by Dr Richard Mould, a
medical physicist and cancer statis-
tician, published by the Institute of
Physics Publishing.
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d Wilhelm, right

Professor Isherwood, appointed
the first Professor of Radiology at
Manchester University in 1975, has
pioneered the use of CT and MRI
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http://www.nytimes.com/subscriptions/Multiproduct/[p88U46.html?campaignld=4FWFJ& KEYWORDS__=${keywordText}& CAMP__ =4FWFJ
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Wilhelm Conrad Roentgen (1845 — 1923) :

BpaBeio Nobel Puoikng o 1901

http://ar.tuhistory.com/hoy-en-la-
historia/nace-wilhelm-roentgen-fisico-
aleman-descubridor-de-los-rayos-x
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http://pixshark.com/wilhelm-roentgen-x-ray-machine.htm
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H mrpwTtn akTivoypagia: To xép1 TG Kupiag Roentgen
N Tou avatopou A. von Koelliker (lavoudpiog 1896)

http://www.emersonkent.com/history _
notes/wilhelm_conrad_roentgen.htm
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AKTIVOAOVYIKN cuoKeun, 1897
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Ala@nuion HNXAVAHATOG TTAPAYWYNG

aKTivwyv X oto Aovoivo

Evotnta 1: H lotopila Twv «AKTivwv X»

ADVERTISEMENTS.

J. H. MONTAGUE,

Surgical Instrument Maker and. Cutler,

By Avrorntyest To THE FloNOURABLE CoUNCIL OF IND1A,
Si. Grorer's Hoseirarn, \WEsTMINSTER HoseiTar, &c., &c.
I ciegraphic Address:—° MASTOID, LONDON.”
Telephone No. 2651 GERRARD.

RHUMKORFF COILS, for the production of
« RONTGEN'S X KAYS,” Best London make - from £9

Estimates furnished for conplele Apparatus.
RADIOGRAPHS taken daily, or by Appointment.
Demonstrations free to the Medical Profession, and Exhibition of
interesting subjects.

Carter Braine's Improved Ormsby's Inhaler - £ 3 0
Montague’s Patent Vaccine Expeller - per dozen 0 16 O
Flux’s Valveless Gas Stopcock N.I. which can be thoroughly

sterilized - - - - - - 012 6

NE [LLUSTRATED CATALOGUE.

101, NEW BOND ST., LONDON, W.

http://mwww.mocavo.com/Transactions-of-
the-British-Orthopaedic-Society-Volume-
3/429568/7
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Anwn aktTivoypa@ioag Bwpakog, 1899
Ayvola KOVOVWYV OKTIVOTTPOOTACIOG

http://lwww.auntminnieeurope.com/index.aspx?sec=ser&sub=def&pag=dis&ltemID=605200
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AKTIVOOKOTTION
Ayvola KOVOVWY OKTIVOTTPOOTACIOG

AFree X-Ray Examination to Patients.<

Evotnta 1: H lotopila Twv «AKTivwv X»

http://femeshagibbon.blogspot.gr/2009/03/linear-
tomography.html
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Wednesday, March 23, 1921.

DEATH FROM NEW

RADIUM TUBES.

NOTED RADIOLOGIST FALLS
VICTIM IN PRIME OF LIFE.

DR. IRONSIDE BRUCE.

ANOTHER X-RAY MARTYR IN
CAUSE OF HUMANITY.

To the rdle of heroes who have fought and
died in the battle of science in the unromantic
environment of the science laboratory has
now to be added the name of Dr. Ironside
Bruce, radiologist to Charing Cross llos-
pital.

He is yet another of the many martyrs
claimed by investigators of the strange, life-
giving, yet death-dcaling X-rays.

In Dr. Bruce’s case dcath was caused by
destruction of the blood, a plastic pernicious
ansemia caused by the gamma rays of the
new  tubes against which the protective
measures devised for the older tubes are in-
adequate.

Pioneer of New Tube.

Dr. Ironside Brucc, who was only 44, was a
pioneer in the use of X-ray tubes of higher pene-
trating power.

An extremely lovable man, he is spoken of in
the highest terms by the hospital stafl and his

e ————da—— e — ———
Dr. IRONSIDE BRUCE

assistant, Mr. Curtis, who has worked in close
connection with him for 16 years.

Hundreds of letters of sympathy poured in
upen lzis widoy to-day from grateful patients all

[NAPENEPIEIEZ

AYYAIK epnuUEPIdO ava@ePEl TO
Oavaro Tou Dr Ironside Bruce 10
1921, oe¢ nAKkia 44 etwv atmo
QTTAQCTIKN avaluia.

‘Htav ammoé TOUG 10pPUTEG TNG

AkTIVOAOyIKNC  ETaipgiac  TNG
AyyAia¢ kal TnGg EMmMTPOTNG
AKTIVOTTPOOTACIAC

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2414867/?page=1
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H TTpwTn agovikn Topoypaia
aocBevoug, Maiog 1965

Evotnta 1: H 16Topia Twv «AKTVwY X» http://www.arrs.org/publications/HRS/diagnosis/RCI_D_c15.pdf 14



A§ovu(r’| Touoypapia, 2012

http://www.nobelprize.org/nobel_prizes/medicine/la
ureates/1979/hounsfield-bio.html
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H akTivoAoyia otnv Marpa

* 1898: Eykardotaon akTIVOAOYIKOU pNXAVUATOG OTO
AnpoTikd Noookopeio lNatpwyv

(Awpea A. KOAAQ)
*» lMpwroIl akTIivoAoyor.
10 1915 £pxetal otnv lNatpa o A. Apyupiddng
[Priya ®eppaiou 83]
10 1924 0 N. PAAANG
10 1928 0 A. PaputraBiAag kai

10 1930 o1 E. AaAatravoc kai . Appavitakng: AkKTivoAoyia
KOl aKTIvoBeparTreia
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Henri Becquerel (1852 — 1908

HISTOIRE
NATURELLE

DEL ’

RADIOACNTTE
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http://www.nucleonica.net/wiki/ind
ex.php?title=File%3ARRR_Becqu
erel_Sulphate.jpg
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Marie Curie (1867 — 1934)

«Eival okAnpo va
QvaAOYIOTEI KAVEIG OTI
LMETA ATTO TOOOUG
QAIWVEG AVATITULNG Ol
avOpwTrol dev
Yvwpilouv TTwG va
ETTIAUCOUV OIAPOPEC
LUE AAAO TPOTTO EKTOC
atro TN Bia.»

http://el.wikipedia.org/wiki/%CE%9C%CE%B1%CF%81%C
E%AF%CE%B1_%CE%9A%CE%B9%CE%BF%CF%85%
CF%81%CE%AF
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To (euyoc Curie OTO EPYOOCTNPIO
TOUG

http://www.nobelprize.org/nobel_prizes/physics/laureates/1903/marie-curie-photo.html
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AKTINOBIOAOI'IA
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To TTPWTO AKTIVORBIOAOYIKO
mTeipaua: Pierre Curie

http://lowdose.energy.gov/links/history_brief.aspx
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2X€0on METAEU OAIKNG 060 NG [avoxng] Kal OAIKOU Xpovou
Bepartreiag yia To dEppa (Strandqgvist, 1944)
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http://www.elsevier.es/es-revista-clinical-translational-oncology-57-articulo-dose-time-relationships-in-fractionated-radiotherapy-13044641
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x
H TTpwTn KAUTTUAN €mIBiwong KUTTAPpWY BNAACTIKWYV
META OTTO £€KOEON O€ AUEAVONEVES DOOEIC AKTIVOBOAIOG

(Puck & Marcus, 1956)
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http://lwww.eyephysics.com/tdf/models.htm
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Meipapa Tou T.R. Munro 1o 1970 1TOU QTTEOEIEE OTI N
IovTi(ouoa aKTIVOBOAia dpa KUpiwg oTOV TTUPAVA

COVERSLIP

!

‘ ’ o 10
POLONIUM

Scale of Cell and Needle

http://lwww.ncbi.nlm.nih.gov/pubmed/5530791
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H onuacia Tou oguyovou
(M.M. Elkind et al, 1965)
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http://ww.ncbi.nim.nih.gov/pubmed/14295127
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Mopiakn ioAovyia: yovidio A-T

AN

Fovidlo atatiac —
TNAEayyelektaoiog

XpwHOOWULOKA aoTABeLa
AKTlvogvalodOnoia

MpodiaBeon yla kapkivo
LLaLloTOU

MetaAAoén oto yovidlo —
anwAeLla tng ATM mpwteivng
[avayvwpilel BAABN DNA,
EVEPYOTIOLEL UNXOVIOUOUC
ermbLopBwonc]
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http://mww.mdpi.com/1422-0067/14/11/22409/htm
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AKTINOOEPAIIEIA
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Leopold Freund, 1868 - 1943
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ELEMENTS

oF

GENERAL

PRACTITIONERS

De. LEOPOLD FREUND,
5

BV ATES &
GO EANLANIE R

L]

.
RFERMAN COMPANY
. re A aire

SERMAN, LM

RADIO-THERAPY

https://openlibrary.org/books/OL7150353M/Elements_of_general_radi

o-therapy_for_practitioners.
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Oepatreia TTAIOIOU ME TPIXWTO
oTTiAO KOpHuOU TO 1896

http://austria-forum.org/af/Wissenssammlungen/Biographien/Freund,_Leopold
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Avakoivwon oto 24th Annual Meeting of
the American Laryngological Association

bbqI

. The Results of Treatment of
~ Laryngeal Cancer by Means
of the X-Ray.

NEW YORK

Reprint from the MepicAL REecorp, October 18, 1902.

WILLTAM WOOD AND COMPANY,
i & A] . 51 Firra AvENUE, NEW YORK.
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AvokowwOnke to 1902
otTic HMA kat avadepetal
oTNV AVAKOUPLOTLKN
aktwvobeparmneia
aocBevouc e ToTiKA
MPOXWPNMUEVO KAPKiVO
Adpuyya.

MnynA: MpoowTrik cuA\oyn
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AKTIVOBepATTEIO KAPKIVOU OEPUATOG TO
1915. Eicaywyn Kavovwy
OKTIVOTTPOOTOCIOG

http://en.wikipedia.org/wiki/History_of radiation_therapy
#/media/File:Technic_of _roentgenotherapy to treat epi
theleoma_of _the face - 1915.jpg
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AKTIVoOepaTreia acbevwy ue
TTAGKEG padiou, 1900

http://books.google.gr/books?id=6B8SAAAAYAAI&pg=PA21&redir_esc=y
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Al0@ANMUION OKTIVOBEPATTEUTIKOU
pnxavinuarog, Aovoivo 1923

SCHALL & SON

British Proprictary (¥, E. SCHALL, B.S:.Lond., F.Inst.P.)

ESTABLISHED 1837
The oldest established frm devoted solelr o X-ray and Electro-medical Apparatus

British Capital

Deep X-Ray Thnerapy

The illustration
shows an Over-
head Tube Gear
which is designed
chiefly for X-Ray
Therapy in Gy-
nzcological 2nd
Malignant Cases,
and is also very
useful in Diag-
nostic Work.,

Please write
Jor particulars

A copy of the New Editior: of owr X-Ray Caialogue (“° X-Ray
Apparatus and 1zt Marazement ™) may be kad post-free on request

71/75; NEW CAVENDISH STREET, LONDON, W.I.

SCOTTISH BRANCH :

74, Bath Streer, GLASGOW
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http://books.google.gr/books/about/Electric
al_Apparatus.html|?id=4r5kuAAACAAJ&red

ir_esc=y
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KTIVOOEPATTEUTIKO INXAVNHO
Siemens, 1919

http://healthsciences.ucsd.edu/som/radiation-medicine/about/Pages/history-radiation-therapy.aspx
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H.E. Johns, Kavado6¢, KATAOKEVAOTNS ¥
TNG TTPWTNG Movadag KoBaATtiou To 1951

Evotnta 1: H lotopia twv «Aktiviwv X» 36



.

AKTIVOOEpaTTEIO NE CUOKEUN
KoBaATtiou, 1955

Evotnta 1: H lotopila Twv «AKTivwv X»

http://upload.wikimed
ia.org/wikipedia/com
mons/7/7b/Nci-vol-
1819-
300_cobalt_60_thera

py.ipg
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AKTIVOOEpOTTEIO UE YPOAUMIKO
emiTayuvtn, 2000
Y &

’ o/ ‘/
% e

Mnyn: NMpoowTTikry cuAAoyN
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http://content.atomz.com/pb00002f26/stage/eufr/oncology/radiation_oncology/clinac/clinac_dhx_high_performance.htmi
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http://www.elekta.com/healthcare-professionals/products/elekta-
oncology.html?utm_source=oncology&utm_medium=redirect&utm_campaign=redirects

Evotnta 1: H lotopia Twv «AKTivwy X»
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2UOKEUEG UTTEPBAPIKOU OCUYOVOU

http://www.google.com/patents/US20110048424
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. , , ¥
[TAGVO OKTIVOOEPATTEING, OKTIVEG-X

140 kV, 1919

/ '\Posl‘cr/orF/l'c/'/d IS5erm, r |
Intensities obtained at points rrrarked.
Field |1 |X |3 |7 |5|&6|7|8|9 |0l
Ant. |40[135|A5|A5RA5700/80|80 (13 |14 |1a5]
L lat|65RR0|58| 9195 100
R.lat.| 65|A0| 9 |58V25 100
Post |&5|48|1981es5|90] 7515 (13 700

Total |98(7011117 107 105 173| 93 93|17 | 112

Faclors: bScm FSD, Q5 mm Cut b rmm Leather + lmm 7] Filter; 130 K V.imax., S tramp, Coolidge tube
18cms, Time Duration of application to each Ficld ic. Full Epitalion SkinDose /050 Slamp. min.

Evotnta 1: H lotopla Twv «AKTivwv X»
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3D Grid
7.8 Cmml
Absolute

#17 2:35.2 L[mm]

3D Grid
7.8 Cmml
Absolute

#20 2:65.2 L[mm]

http://www.hopkinscoloncancercenter.org/CMS/CMS_Page.aspx?CurrentUDV=59&CMS_Page ID=A1BC933B-CD98-4368-

87DD-551E2599F180
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ﬁl - COMPUTED TOMOGRAPHY

cUROPA

MAGNETIC RESONANCE IM,

D

9 9 5

1

8 9 6§
100 YEARS OF X-RAYS

CENTENATRPRY

1

36 Portland Place London WIN 3DG

Mnyn: MpoowTrikA cuAAoyn
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AKTINO®YZIKH TQN
IONTIZOYZQN AKTINOBOAIQN
AlNO THN MNAEYPA TOY
AKTINOOEPANEYTH



< Artoppodnon tng EVEPYELAC TNC LovTilovoag
aktwvoBoAloc armo tnv UAN [atopa i popla]
NPOKAAEL elte SLEyepON 1) LOVILOUO

***To Tl Ba tpokAnOel e€aptatal amo tnv
EVEPYELA TTOU LETAPEPEL N aKTLVOLBOALQL.
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2XNMOTIKR avVaTTOpACTOON TOU

OTOMOU

NUCLEUS

ELECTRON
NEUTRON
PROTON

Evotnta 1: H lotopla Twv «AKTivwv X»
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lovtilouoa akTivof3oAia

HAektpopayvntikni
AKTLVEC X, OKTIVEC Y

[MoloTika eival OLeg,
SdladEpouv oTOoV TPOTIO
TTOPOYWYNC TOUC

Tic pavralopaote eite cav
OUUTTAEY A NAEKTPLKWYV KOl
HoyvnTikwy rediwv  oov
BUAakec evepyelac (pwtovia)

lovtilovoec — un LovtiloVoEeC:
Sladopad oto pEyeOOC NG
EVEPYELAC TWV BUAAKWV

Evotnta 1: H lotopila Twv «AKTivwv X»

ZwpatdLlakn

HAekTpOVLO, TTPWTOVLA,
cwpoatidla o, oudeTEPOVLAL
KTA

Mo arnaoyoAouv Alyo N
kKaBoAou otnv

aktwvofLoAoyia tou Ba
S1dayOette
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[[pa@IKN ATTEIKOVIOT TOU -
NAEKTPOMAYVNTIKOU PACHATOG

= Mnkoc¢ Kuuarog,
ouxvoTnTa,
EVEPVEIQ

http://en.wikipedia.org/wiki/Electromagnetic_radiation
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H 1ovTtilouoa akTivofoAia dlakpiveTal
O€ KAMECO» KAl «EMMETOA» IOVTI(OUOO

Apeca
2. WuaTIdlaKkn

KTutrouv aT1r’ €uBegiag
TIC BACIKEC OOMEC TNG
UANG [aTopa],
TTPOKOAWVTOC OTNV
OUVEXEIO XNUIKEC KOl
BIOAOYIKEC METABOAEC

Evotnta 1: H lotopla Twv «AKTivwv X»

‘Eppeca

* AKTiveGc X Kal Y

e Agv KTUTTOUV QTT

euBeiac TIC PACIKEC
OOUEC, AAAG OTOV
arroppoPnOouv aTro
TNV UAN N evepyela
TOUC TTAPAYEl TAXEWC
KIVOUMEVA CwWHaTiold
(NAEKTPOVIQ)
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ATToppOo@ENON TWV GWTOVIWYV ATTO TNV UAN.”
Qaivépevo Compton

v QWTOVLOL OO YPAHLKO
ertayuvtn (aktiveg X)

v' To pwtdvio aAnAemudpd
ue EVQL NAEKTPOVLO
€ wTEpLK% ¢ ot padag,
XaAapou decpoU

v" To nAektpovio kiveital
«TOYEWGY KoL TO PWTOVLO
okedaleTal

FAST

ELECTRON v" H aAnAenidpoaon
ouvexiletal ...

v 1610 Tubavotnto
AVEEAPTNTO ATOULKOU

S¢
ATTeRg, PHor apLBuou
N

https://www.euronuclear.org/info/encyclopedia/comptoneffect.htm
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%
‘Eppeon — dueon BioAoyikn 0pdon TG
IovTi(ouoac akTivooAiag oto DNA

 EMMEZH APA2H —
dwTtovLIa —
S ts, N A Indirect Action (IKTLVOBP)\{(X
I T“‘@ xaunAou LET
2 Direct Action  AMME2H APA2H -
DOLIE?:r;tdfig:igriagh owpatidla
(vetpovia) —
N fast aKTVoBOoAL
neutron upnAol LET

http://ipnp00.troja.mff.cuni.cz/~kvita/Medicine/Radicals.htm
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Opiocpog Tou LET

" [pappikn pHetadopa evepyelac, Linear Energy
Transfer (LET)

" Elval n petadepopevn evepyela o€ keV ava
LM tnN¢ tpoxLlac S1adoonc TNC AKTLVOLC

" MéeyeBoc mou ekdppalel TNV TOLOTNTOA TNG
aktwvooAloc
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¥

OUAOKEG EVEPYEIAG YIA OIAPOPOUG TUTTOUG

I0VTICOUO WYV OKTIVOBOAIWYV. 2X£0T TOUG UE
TO MEYEOOC TOU OTOYXOU

o /—\ Y-RAYS

(LX)
9
oo : o \DEEP THERAPY X-RAYS
L X L] o) o
&
e et
voone Lo SOFT X-RAYS

S0 GQO0000000000000000HVO0000

ALPHA PARTICLE

http:/iwww.rerf.jp/radefx/basickno_e/radcell.htm
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2XETIKN BlOAOVYIKA T
OTTOTEAECHATIKOTNTO

2XETIKN BLoAoyikn amoteAeopatikotnta, Relative
Biological Effectiveness (RBE)

Elval to ninAiko tng 60oncg tn¢ e€eTalOUEVNC
akTlvoBoAlac TTou MPOKAAEL EVOL CUYKEKPLUEVO
BloAoyiko amoteAecpa, pocg tn 60on AKTVWY X
evepyela 220 kV rtou tpokaAet to i6Lo BLoAoyiko
QTOTEAECAL.

MeyeBoc ou ekppalel Tnv moLotTNTA TNC
aktivoBoAlag
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2UUTTEPUACHATIKA

@ Ta dwtovia (aKktivec X kat y) elval NAEKTPOUAYVNTLKEC
aKTWVOPBOALEC, MKpOU prkouc KUpatoc. Taéldbevouy o€
gvBeiec ypaALLUEC KOl UTTOLKOUOUV OTO VOO TOU
avTtioTpodou TETPAYWVOU TNE AITOOTAONG

** OL AKTLVOBOALEC TTOU ¥PNOLUOTIOLOVUUE OTNV aKTWvoBepareia
elval Eppeoa ovtilovoeg aktivoPoAieg, kal n
aAAnAentidpaon touc pe TNV VAN odelletal Kuplwc oto
dawvopevo Compton

** H xpovikn dtdpkela tnc puoikne ¢paonc sivor 101>
devutepOAemTal

 Mpappkn Metadopa Evépyetac (LET)
** 2XeTIKN BloAoyikny Apaotikotnta (RBE)
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