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What i1s Radiochromic Film?

A film that instantly changes color upon
exposure to ionizing radiation and needs
no chemical or physical processing



WHAT FOR DOSE MEASUREMENT?

A

Primarily for radiology (kV.photons)

%R-RV?) -5 15 Gy
ROQA21T 1 0 20 cGy
N
AEE—

With acknowledgements to Slobodan and Nada Devic, Samuel Trichter, Eduardo Villarreal, Jeffrey Guild, Gary Arbique and Scott Sample
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WHAT FOR BEAM LOCATION?
A Primiarily for fae

photon?electrons protons) /‘ -

A Primarily for ;go (kv photons)
AXRQAZ 1 Ts_ to 20 cGy

4 bunde® T — :
Gantry 180 en O°
Diafragama 270 en 90°

With acknowledgements to: Slobodan Devic, Theo van Soest, Andre Wopereis and Zheng Lu



EBT3 AND EBT2 COMPARED

Active layer 26-28 em

Asymmetric structure

Smooth polyester
substrate

Density (unexposed)
~0.107 0.12

Total thickness: ~ 0.28 mm

Active layer composition

Active layer 26-28 em and response unchanged

Symmetric structure Scan EBT3 from either side

Change prevents

Matte polyester substrate Newt onds Ring:

Density (unexposed) Matte polyester slightly
~0.1271 0.14 hazy

Total thickness: ~ 0.27 mm



CONFIGURATION CHANGE EBT2 TO EBT3

Pol yester Laminate

Adhesive Layer, 25
Active Layer, ~28
Pol yester, 175 &m

Matte Polyester, 1z

Active Layer, ~28

Matte Polyester, 1z

EBT3



MATTE POLYESTER SURFACE

Matte Polyester

Silica particle

—O0———O —

5 micron gap

Glass

Gap>>aﬁght
AFrustrates Newtondéds Ri



ELI MI NATES NEWTO

Newt ond6s Rings




RESPONSE OF EBT3 SIMILAR TO EBT2
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COMPARISON EBT SERIES OF FILMS

GafchromicEBT film was well regarded in
market

Early EBT2 film had occasional problem

Current EBT2 and EBT3 films are as good as |
not better than original EBT

Superior solution especially if combined with
FIlmQAPro software

New protocol will makedosimetryeasier and
faster



RADIOCHROMIEILMDOSIMETRY
THE ADVANTAGES

Handle in light

Cut to size

Bend to shape

Immerse in water

Wide dynamic range

High spatial resolution

Specially valuable for new conformal therapies



RADIOCHROMIC FILM
AND NEW THERAPY MODALITIES

Trends in conformal therapy
Less fractions
Higher doses per fraction
Tighter conformity

Trending to a higher value on
Spatial resolution, spatial resolution, spatial resolution
Dynamic range



SMALL FIELD HIGH SPATIAL RESOLUTION
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PRESENT/FUTURE OF FIDRASIMETRY

i
a /,” I:S' Post-exposure

waiting
Film artifacts
% & 4\ A Scanner artifacts
Environmental
6'6’2’0,%,/
(A

f\s%‘%
How we turn film from a hassle to a snap?



NEW PERFORMANCE STANDARD

Simplify calibration
Less films and all scanned together
Fitting functions that act like film

Combine verification with calibration

Every patient film scanned with reference films
Eliminates environmental effects
Eliminates inter-scan variability

Reduce post-exposure waiting to minutes

Introduce multi-channel dosimetry
Eliminates or mitigates film and scanner artifacts



ONE SCAN CALIBRATION

Expose three calibration films T doses approx.
D(>maximum possible dose), 0.4D and 0.16D

Scan the exposed films and an unexposed film
all together

Fit response data to a rational function like
X(D)=a + b/(D-c) where a, b and c are constants

Defines the shape of the calibration function
Once per production lot

Typical completion time <~20 minutes
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FITTING CALIBRATIGRASIS FOR FEWER POIN

Polynomial Functions Rational Functions

X(D)=A.D"+A, D"+ ... A..D +C X(D)= A + B/{@)
D = dose, X(D) = response D = dose; X(D) = response
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COMPARISON OF 3 POINT CALIBRAMON
/ POINT CALIBRATION
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ONE SCAMOSIMETRYWO POINT SCALING

Set up patient film and expose treatment plan

Expose a reference film (same lot as patient film) to
dose similar to maximum dose on patient film

Scan patient film, reference film and an unexposed film
all together

Convert to response to dose and analyze

Typical completion time ~20 minutes



ONE SCAMOSIMETRYWO POINT SCALING
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BAS|I S F ORK AB@NMETRY

All dose response curves have similar shape
Scan the patient and reference films together
Twopoint resscalingd one exposed reference plus an
unexposed film- applies to most situations

Postexposure change

Inter-scan variation

Ambient temperature/moisture change

Photon energy

Type of scanner used

Film-scanner orientation

Threepoint re-scaling for lottoot differences



DIFFERENT SCANNERS OF THE SAME ]

Absolute Responses - EBT3 A101711 red channel ANormanze responses to the response
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DIFFERENT SCANNER TYPES
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SCANNER TEMPERATURES

Effect of Scanning Temperature
EBT3 A121411, Epson V700 - Absolute Responses
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PHOTON ENERGY

EBT3 Responses at 6MV and 160kVp
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FILMORIENTATION

Absolute Responses
EBT3 A101711; 10000XL scanner
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