We1  WIEE AR 1 NITESIRERUNITNARRINNTIINGN S9E lae Y viu
I TIINeILULaN TR s UNsShwsesdaisusulooou (RADIOBIOL-
OGY EXPERIMENTAL VERIFICATION USING 3D BIO-PHANTOM FOR CARBON
ON RADIOTHERAPY). e1a1séiiUinw : i3
NOULAY, 96 UL

VYFANSIAN5E A5.T3USHU

v
o o w a

AANRL: NSHNNZLALULAAWUUANIAR/ N1SHTIVFBUNNUTURAINSIE/ N15IHUNNS

o

Snw/ NMSMISIASNwPeaLadleaay

A5A519d0U 3D bio-phantom Usznousie msimzidsumadly Matrigel
matrix - aelulslesnamaniduiriesiomadendmiumsnsaaeuUiinamadinmle
gndfumslunisinuaded leewed CHO-KI fdsdlu Matrigel ngluamuimeides
96 vauuansliifiufawadsuiuinnnidsiisunuwadivilouwadaiadeioufumsimne
Aoswaduuuduiier uasilszuuitaemniuegiaundmiunisinuniniseysenvosivadi
Yovay 1 viosnidovas 1 veuswdwMsegsen nsvieAeINTIAUIINAITIEveIL
fdgugnandunsiiewsnuermsfeguasaunilaq nliaiiauedainanlassairsindals
3u vesungy mhsesidveusad CHO lu Matrigel wdsainnsaiesidmessddnd
uazasuaulovouiifidmdsnuisgnuuihiianulsedsdtesninsdsaraduuududen
e luddudaun M sshwlagnusulimungaududsunassddinnuuy
szuwlusSasawdedlu TRIP9S Taelimsdldnsns RBE veawad CHO awizdmiu
Matrigel N13n5¥18N1TRYTBAVRITAGLWUENNTRQNIATIZRALIUSBUWIBURUNTTOE SOAYRY
Wadiil#an stack phantom amsg Semadnsildduduitifenelouarlndifsa
nsviungves TRIPIS wueenwwnn msusuununaulidvuiadnadlasiiunisiaenisnieg
Aouradvosdnidssgnietiuuly Matrigel matrix nieluaumizides 384 vigu wiin
V-bottom tdulAansnevausIlsisdveswadly Matrigel sansanesadniassdond
waznsueulessudifliimdanuiealdsunmsauazimad xrs5 uansmahdessdgeninge
Jeufuiead CHO daduiahlieed xrs5 wansdwSumanmadeuniseysenveaiead
Turinufiiviinusdm dduaaine manmaaeuunun ity luuinaiiuinna i
Falddnfiunislaeld 3D bio-phantom N1INTEILNTRLTOAVRALAT LUN1TARAILTINGN
Ainnevinazmsegsenveawadiinlsiduinifimelafunanisegseniiananis nanlaeagy
f8 3D bio-phantom suduaiesleRldmuldasdmsunsasaaeunansznumedann



198 AU N TEUU NS ILRL AT SN Las ansa WiduwaSasdio s asiadavuainiunis

MNUNIINIRgUBIRUFUN T udauvIanagnsnisiuyszaninmldedsulanlnl

a1 v Wand anedloBaunAny =
UnsAnwn 2564 anwilotee13158NUINW C. 'Kobigbi

aeilaTan1958NUInw5IU

awiledeasdiiunmsiu /&JH\& £




DEA AULIA KARTINI : RADIOBIOLOGY EXPERIMENTAL VERIFICATION USING
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The investigation of 3D bio-phantom consisting of cells cultured in
Matrigel matrix inside micro-well plates as an alternative tool for biological
dose verification have been performed in this study. CHO-K1 cells cultured in
Matrigel inside 96-well plate yielded a high cell number with a realistic cell
shape, compared to cells cultured in monolayer, and present a very convenient
system for studying the cell survival at and below 1% of survival fraction.
Film dosimetric experiments were conducted to rule out the presence of any
field inhomogeneities caused by the well plate polystyrene structure. The radio-
sensitivity of CHO cells in Matrigel after irradiation with X-rays and monoenergetic
carbon ions was found to be lower than for standard monolayer culture. Next,
a treatment plan was optimized for a flat biological dose in a rectangular
volume in TRiP98 employing a dedicated CHO RBE table for Matrigel. The cell
survival distribution in three dimensions was analyzed and compared to the cell
survival obtained from the reference stack phantom. The result showed very
good agreement and follow the TRIP98 prediction closely. Adaptation to smaller
well plate has been conducted by culturing mammalian cells in Matrigel matrix
inside V-bottom 384-well plate. Dose response curves of cells in Matrigel to
iradiation with X-rays and monoenergetic carbon ions have been measured and
xrs-5 cells show a higher radio-sensitivity compared to CHO cells thus making
xrs-5 cells suitable for investigating cell survival at low-dose region. Finally, the
treatment plan verification in low-dose region has been performed using refined
3D bio-phantom. Cell survival distribution in lateral cuts was analyzed and the

measured cell survivals were in a good agreement with the expected survival.
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In conclusion, the 3D bio-phantom is a practical tool for verifying the biological
effect calculated by treatment planning systems and could be used as verification
tool for treatment planning involving a complex geometries or unconventional

optimization strategies.
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