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10.°
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12.

It shall be possible to observe the patient through both a viewing port and by means
of a closed-circuit TV camera. Both methods of patient visualization shall be
operable at the outset of any patient irradiation. Should either fail during the
irradiation, the treatment may be continued at the discretion of the physician
authorized user. Adequate lighting to permit such viewing shall be assured by the
provision of emergency lighting.

The total radiation fluence delivered by the medical therapy facility beam as measured
by on-line beam monitors shall not exceed that prescribed in the patient treatment plan
by more than 20%. The treatment is normally delivered in fractions in accordance
with standard practice for human therapy. The 20% criterion applies to the sum of
the radiation fluences associated with all fractions in a given treatment plan. A
criterion of 30% applies to the difference between the administered and prescribed
fluence for any given week (seven consecutive days). Finally, if the treatment
consists of three or fewer fractions, then a criterion of 10% shall apply.

The following interlocks or channels shall be tested at least monthly and prior to

treatment of human patients if the interlock or channel has been repaired or

deenergized:
Interlock or Channel Surveillance
a)  Maedical therapy facility minor scram Scram test
b)  Shutters will not open unless Operational test

shield door is closed

¢)  Shutters close upon both manual and Operational test
automatic opening of shield door

d)  Shutters close on loss of electrical Operational test
power and reduction of pressure
in pneumatic operators, if applicable

¢)  Manual closure of pneumatic shutters Operational test
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15.

16,

¢) A calibration of the beam monitors that are described in provision 11 of this
specification shall be performed at least once every two years for any two-year
interval that the beam will be used for human therapy. The two-year calibration
shall be made prior to any patient irradiation during any given
two-year interval,

Maintenance, repair, and modification of the medical therapy facility shall be

performed under the supervisiou of a senior reactor operator who is licensed by the

U.S. Nuclear Regulatory Commission to operate the MIT Research Reactor. The

‘medical therapy facility' includes the beam, beam shutters, beam monitoring

equipment, medical therapy facility shielding, shield door, and patient viewing

equipment. All modifications will be reviewed pursuant to the requirements of 10

CFR 50.59. The operating couch, patient positioning equipment, medical

instruments, and other equipment used for the direct medi~al support of the patieat

are not considered part of the medical therapy facility for purposes of this provision,
except insofar as radiation safety (i.c., activation and/or contamination) is concerned.

Personnel who are not licensed to opesate the MIT Research Reactor but who are

responsible for either the medical therapy or the beam's design including construction

and/or mudification may operate the controls for the medical therapy facility beam
provided that:

(a)  Training has been provided and proficiency satisfactorily demonstrated on the
design of the facility, its controls, and the use of those controls. Proficiency
shall be demonstrated annually.

(b)  Instructions are posted at the medical therapy facility's local control pansi v at
specify the procedure to be followed:

(i) 1o ensure that only the patient is in the treatment room before turning the
primary beam of radiation on to begin a treatment;
(ii) if the operator is unable to tum the primary beam of radiation off with

controls outside the medical therapy facility, or if any other abnormal
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Definit

1.

The medical ther2py facility is equipped with shutters that are used (i) to control beam
delivery and (ii) to adjust the neutron energy spectrum of the beam. The former
currently include lead, boral, and light water shutters as described in Reference
6.5-1. The heavy water blister tank, which is also described in Reference 6.5-1, is
an example of the latter. It is conceivable that these designations may change should
it be found desirable to alter the beam configuration. Accordingly, the phrase
"shutters that control beam delivery” refers either to the aforementioned three existing
shutters or to any future shutter or group thereof that provides an equivalent or
greater reduction in beam intensity. Shutter-effect analyses shall be documented
through the standard safety review prccess including, where appropriate, an SAR
revision and submission to NRC under 10 CFR 50.59.

The term 'calibration check' refers to the process of checking the beam intensity and
quality via one or more of the following: foil activation; use ot a fission chamber;
use of an ion chamber; or an equivalent process. The purpose of a calibration check
is to ensure that the beam has not changed in a significant way (e.g., energy
spectrum or intensity) from the beam that was characterized.

The term 'functional check of the beam monitors' shall consist of verifying thai
system output is consistent (£ 10%) with previously measured values upon
normalization to a common reactor neutronic power level.

The term ‘characterization’ refers to the process of obtaining the dose-versus-depth
profile in phantoms ¢s described in Reference 6.5-2 or an equivalent process. The
dose-versus-depth profile from the surface of the phantom to a depth at least
equivalent to the total thickness of the body part to be treated on a central axis is
deemed adequate for a characterization. Fast neutron. thermal neutron, and gamma
ray components are determined in & characterization and monitors are normalized by

this characterization,
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The term 'calibration of the beam monitors' refers to the process whereby the beam

monitors that are described in provision 11 of this specification are calibrated against

instruments that measure dose including a tissue-equivalent chamber and a graphite

or magnesium wall ionization chamber (or the equivalent to any of these three) that

have in turm been calibrated by a secondary calibration laboratory.,

The term 'design modification’ as applied to the medical therapy facility beam refers

(a) to a change that is shown to alter the dose-versus-depth profile of the fast

neutrons, thermal neutrons, or gamma rays in the beam as sensed by the calibration

check and (b) to a change that has the potential to increase significantly the amount of

activation products in :he medical therapy facility when the beam is to be used for the

treatment of human patients,

The term ‘radiation fluence' means the total fluence of neutrons and gamma radiation

that is emitted in the medical therapy facility beam. The aetermination of the ratios of

gamma, fast neutron, and thermal neutron fluences is part of the beam

characterization. Knowledge of these ratios allows the total radiation fluence to be

monitored by the on-line detectors, which are neutron-sensitive. Compliance with

the limits specified on radiation fluence by this specification is determined by

reference 1o the fluence monitored by these detectors,

The term 'recordable event' means the administration of:

(a) A radiation treatment without a written directive, or

(b) A radiation treatment where a written directive is required without reporting to
the medical use licensee in writing each fluence given within 24 hours of the
treatment; or

(©) A treatment delivery for which the administered radiation fluence for any
given fraction is 15% greater than prescribed.

The term 'misadministration’ means the administration of a radiation therapy:

(a) Involving the wrong patient, wrong mode of treatment, or wrong treatment

site; or
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three or fewer fractions, then a more stringent criterion, 10%, applies to the difference
between the total radiation fluence for a therapy and that prescribed in the treatment plan (10
CFR 35.2(4ii)). The surveillance requirements for beam calibration checks and
churacterizations provide a mechanism for ensuring that the medical therapy facility and its
beam will perform as originally designed. Similarly, the surveillance requirements on the
beam monitors ensure that these instruments are calibrated by a means traceable 10 the
National Institute of Standards and Technology. The chambers specified (tissue-equivalent,
and graphite or magnesium-wall) were chosen because they measure duse as opposed to
fluence.

The specification on maintenance and repair of the medical therapy facility ensures
that all such activities are performed under the supervision of personnel cognizant of quality
assurance and other requirements such as radiation safety. The provision on the training and
proficiency of non-licensed personnel ensures that all such personnel will receive instruction
equivalent to that given to licensed reactor operators as regards use of the medical therapy
facility beam, (Note: Licensed reactor operators may, of course, operate the medical therapy
facility beam ) Also, this provision provides for the posting of instructions 1o be followed in
the event of an abnormality.

The specification on 'recordable events' and ‘misadministrations' provides for the
documentation and reporting o the U.S. Nuclear Regulatory Commission of improper
events regarding the generation and use of the medical therapy facility beam. The
requirement tiat the Quality Management Program (QMP) be observed ensures that radiation
treatments provided by the medical therapy facility bewm will be administered as directed by
the physician suthorized user.
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‘ (i)  Gascous Waste (Suramarized on a monthly basis)
(a)  Radioacuv'ty discharged during the reporting period (in
curies) for:
(1)  Gases

(2)  Particulates, with half lives greater than eight days.
(b)y  The MPC used and the estimated activity (in curies)
discharged during the reporting period, by nuclide, based on
representative isotopic analysis.
(i)  Solid Wasic
(a)  The total amount of solid waste packaged (in cubic feet).
(b)  The total activity and type of activity involved (in curies).
() The dates of shipment and disposition (if shipped ofisite).
i. A summary of the vse of the medical therapy facility for human therapy.
() lovesugative Studics
(a)  Nature and status of the studies.
(b)  Number of patients involveci.
(i)  Humao Therapy
(a)  Number of patients treated.

(b)  Type of cancer treated,
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