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A.  Progress to Late

toeociation

R clinical radiotherapy croup entitled the Bay Arca feavy-fon
t.as bren fcrmed to participate in the drsign and cenduct of a ce-upvranive trial
of helium- and heavy-ion radiotherapy. This group consists of »sirescntatives
from the radiotherapy sections of the three medical schocols in Northewn California,
University of California at San Francisco, University of California at Zavis and
Stanford Medical School, as well as other radiotherapy facilities in the arca.
In addition to about twenty radiotherapist members, there are intercsted radio-
iologists, physicists and other physiciars in the group (sce attacred mambership
list).

This group has formulated physics, radiobiolegy, and protocol design comnit-
tees to assist in preparations for clipical trial. Clinical protocols have been
designed for the following twnors: carcincma of the cervix uteri; carcinoma of
the pancreas; carcinoma of the esophagus; malignant glioblasteoma of the brain:
rarcinona of -the prostate; and for initial study, a miscellaneous group of advanced
and,/or recurrent tumcrs. Additicnal protecols are nnder desion. Tt s lanned
that cvantuaBly approximately 20 tumor sites will be included in +the clinical
crial to allow 28 wide a particization ag ;~esible. The sroug will also
function to irradiate the control praticnte with ¢onventicnal radictin
nigues., This group will scok zseistance from the Radiation Therapy Once
and the Northern California Cancer Frogram in conducting the cantrol ¢l a
trial so as to assure statistical sianificance. EBecause of the »xistence of other
high-LET ciinical trials in the Northern California area, such as the Fion
thevapy Trial at Stanford Medical School, and the Neutron Radictherapy Trial at
the University of California at Davis, it is mandatory that the raZiotherapists
of this region draw together in order to assure the best pessible utilization of
the clinical patient resources in the region. By doing this and by srreading the

_patiant referral over a large number of cc-operating radiotherapists, we hope
eventually tc enter 400 patients per year in the clinical trial; 200 in the particle
study group; and 200 in the control group per vear. A request for support of the
clinical portion of the study of heavy ions has been approved by the National Cancer
Institute and is awaiting funding. In the interim, by a combination of support

from ERDA; the National Cancer Institute (through the pretherapeutic study); and

the veolunteer efforts of a nwmber of participating radiotherapists, physicists

and hiologists; it has Lzen persible to begin the clinical irradiation pilot

program utilizing the helium-ion bLeam availakle from the 124" Cycintron., Tnitially,
patients with malignant glioma of the brain, carcincma of the :an.rgas, end other

e, fcur =such

iocaliy advenced and/or recurront veoors will ke [rroiiated, To
patients have Lcen treated. The knowledge cgained from this pilet series will o
enable a smoother and more rapid increase in patient trcatmant once fnds are avail-

able.

~wp runrall rYan is to “eain the elinical irradiation prodrem with the helium-
ion beam from the 184" Cyclotron. It is expected that this jr.zie 0L the Cliifical
trial will be approximately 18 menths underway before the REVALAC is available
for patisnt irradiation with heavy ions. Thus the technigues learned on the 184"
Cyvcletron will be immediately applicable to the BEVALAC heavy-ion human radiotherapy
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trial and will alluw the initiatizn of the Yravy=ion frial with the least wnsunt
of disruprion. Currently it is axpected <hat boavy-ion losan drrediation would
Legin sometline in FY 1977,

To cequence large—-field irradiation of hLuitan cancers with the helium-ion
beam from the 184" Cyrslotreon, it was ne cary to convart from the small-field

irradiation technigues previously utilized for pituitary irradiation to a larger
beem. This has buen accomplished through FRDA @né NCI pretherapeutic support,
resulting in a lavge icradistion field of 3C-um diameter, flatness, and homogeneity
nf 2% over 92% of the field; an ocutput of approximately 150 rzds per minute at
the trea‘ment distance; as well as modification of 1SAHE to permit treatment of any
portion of the patient, either in the lying, sitting, or standing position. A
collimating system has been designed together with a Cerrobend shaping system to
permit adoption of any shape of radiation field desired. Measurcments have been
made of the neutron background, which indicate a very small level of neutron
contamination, thought to be within safe limits for patient trcatment. Techniques
for imaging of the treatment beam have also bcen devsloped.

The clinical protocols have been submitted to the Donner laboratory iuman Use
Committee and the University of California, Serkeley Jampus Committve for the
Protection of Human Subjects. hApproval of these two bodies is rzguired before
any clinical treatment protocol may be initiuted.

B. ru
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<
—
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As the pretherapeutic study of accelerated hwavy ions procuceds, clinical irra-
diation technicucs will be further develuied utilizing the helium-ion hizam {rom the
184" Cyclotron. It is planned that clinical protocols will be developed both for
helium~ and heavy-ion irradiation and compared to conventicnal control irradiation.
The helium-~ion study may therefore be continued for three to five years. When
apprepriate parameters have been eva’uatec in the pretherapeutic use of accelerated
heavy ions, a pilot study ‘of humarf radiotherapy with the appropriate heavy ions
(to he iientifiad) will be starred. It is hoped that this study may begin in FY
1977. Initially ratients with metastatic lesinons causing skin or rubcutaneous
" nodules will be irradiated in c¢crder to deterimine skin tolerance, tumor response,
and some indication of acute and subacute radiation effects from heavy ions. In
addition a clinical estimate of RBE may be obtaired to cempare with RBE studies
done in the pretherapsutic investigation. Subsequently it is planned to proceed
with a ¢radual davelogment of a full-scale clinical trial of heavy icns, wnich is
expected to reguire a minimum of five years in order to attain sufficient patients
for statistical significance.

In order to accomplish this clinical trial, it will be necessary to refine

zalisant teshnigues with ctarticles. This will reguire the development of tech-

nigues for assessmant and coxrection of tissue inhomoganeities as well as develop-
ment of cormcuter technigues for radiation dosimetry. A clinical biomedical faci-
lity will be developed in a building adjacent to the BEVALAC in order to evaluate
patients prior to treatment; to prepare patient contours and obtain tissue density
information for itreatment; and to follow patients post-treatment. A statistical
center wiil Le reguited in riar ra attain patients, randomize them, and assure
proper control of the study. Techniques must also be developed 10 wosaic Liiic
metric consistency for study and contrel patients.

3005005




D A ]

LR NETY

.

s ge

¢

e g "“

900500¢

DOCUMENT SOURCE
Lawrencd Berkcisy Laboratory
Archives end Records Office
L SOENTIGTS T AR S
Records Serios Tillo -~ c A0 Lo o 77 A A 5

Acceasion No. g?g #:L ~0/5 3
Fits Code No. L

Canon No. I?'
Feldar o, £ ti et b 2o N0 b o?

NOICS [ra ot vy s o s P
Found By _ Lltrom (7 riners
Dates

Jhe fr i1ty /,(,(AL’ _1_::<)( o ‘;\‘._/,l.)u e ,‘\17’7 r iy, i 77‘

INATTLRLE

Staff apd Facilitics of the Taboratory/mawience Terkalied

s

oonner Lazboratory is the Filmedical 11\1<1on of the Tawrenzo
tory. The lLawrenve Berkeley Laboratory is a National Laboratory o svated unider
izDEContract W /095 Fng. 48 wilh the Fzgents of the University of Califosnia.
Donner Toboratory's interdisciplinary staff is engaced in a bread :specerum of

biomedical studies, This spectrum ranges from Liophysics and radicbiological
“tudies to work on Viporrateing, meetanolism ond to hemopcicsis and nuclear pedi-
cine. The wedical prouram covers the Govelutia-nt of roiionuclides and thieir e

in clinical, Jdiagnostic and jimaging =tudies, as well as clinical studies with
accelerated particles.

The Director of Donner Laboratery is Edward L. klien. The research of Donner
Lzboratory is divided into four yroups: Environmental Fhysiology, headed by J.
Schooley; Structural Biophysies, readed by R. Glaeser: Research Medicine, hoaded
by T. Budinger; snd Radiation Biophysics, hzaded by C. A. Tobias. Radiation
Biophysics grours include the therapy program under J. Castro.

The staff and program of Donner Laboratory ar2 housed in the following
facilities:

a. The Donner lahoratory is a four-story building of 45,000 gross square

feet, 29,700 net sguare feet: located on <ne Serkeley Cumpus and is a fully-
equirped laberatory building with auditorium, conference rooms, library, the
ponner clinic, a fully-eguivped clinical laboratory with examining rooms with
patient waiting rowums, nmachine shop, electronics shop, drafting rocm, elec-
tron and scanning electron micruscopy laboratories with three instruments,

a centrifuge laboratory, laboratories devoted to physiological, biochemical,
medical, tissue culture ané biophysical recsearch. In addition there is the
scanning facility with twc Anger scintillation cameras, a positron camera,
whole-hody scanner, and tomoscanner develuped by H. O. Anger, and computer-
ized readout for the scanrners and Anger positron cameras.

b. Donner Favilion is a small hespital unit located in Cowell Memorial
ncapltal at the University of California containing a maximum of fifteen Lbeds
and associated laboratory space consisting of 3400 gross square feet and 2400
net square feet. It provides hospitalization beds and associated laboratory
space for patients, both normal and in various states of disease, who, because
either of illnces or the complexity of studies desired, cannot be studied on °
an eambulatory basis. In addition to its own clinical laboratory, the meta-
bolic ward rrovides space for these basic investigations which are closely
allied to the clirical proGram,

c. Animal ; QLODxcloanral Laboratory of the Donner Laboratory, 3uilding 74,
Lawrence snrvoley 1Labo astory, is a 41,000 greoss sguare feet, 26,000 net square
feet, building containing facilities for housing rats, mice, morkeys, dogs,.
cats, rabbits, and pigs; guarantine facilities, washroom, sterilizers and
rodent rooms are arranged with a clean-to-dirty concept of flow. 1In addition,
“rnwn fe 2 1500-Curie cobalt scurce, Cesium source and a 250 kV X-ray machine.

There are specialized facilities: a fully-equipped surgery and a second
ry for handling animals to whom radiocactive isotopes have been adminis-

suryge
tered. There is general counting equipment in the building as well as liquid
s=intillation ccunters, low-background counters, and 1aboratory space for the


http://li.cn

DOCUMZNT SOURCE
Lawsened Bcrkoley Laboratory
Archivos end Records Office
L SCIENTICE Y PAREILS
Records Serfes Tillo < ¢ sPNETI L 7215 A4S

Accession No. T2 —ois g
HhCNhN& L 7z 7

Carnton No. /? - 7
Feldar No. (Lot g ie i Liig & v
- &0

Notss
Found By __ltroim (77 i/ s
Dates
S - ¥4 s , i -
Acefessd Aot Tomen - Remowes /?t)/wlw" 7
grxoriated fnvesticaticons.,

ok 740D ozt ¢muare frzt
:rancry use in 1 ¢s 10 znd 29, which are
ance of the szrﬁnce Serkeley Tibovatory's five hizavy-ion
1 H 1

-,
ac and Bav tzon/—u.a‘ac ity) as well as the 184"

d. Space 1o

r
are allocated to
within walkirg d a
accelerators {(the Hi
and cd" cyclotions.

e. Lisrence Farkaley Tiboratory is cur
Suilding (-ulla*ng §5) (12,573 gress sguere wosare feet, adia-
cent to the REVALAC), in order to provide a suitab xeu.ual out: atient faci-
lity for paticnts to heve pretherapeutic evaluatien, hel_un/ncmvy-ion radio-
therapy and follow-up. Building 55 hes a scparate patient centrance and tatient
waiting room with an attractive view of the San Francisco Bay; a Medical Con-
ference Room; 4 physicians' offices and 4 patient examining rooms with a large
room for a patient scanner and diagnostic X-ray unit (therapy simulator).
This building will also provide snace for prethzrapeutic physics work which
will be closely tied to Dr. Castro's therapy program to be carried out under
a scparate NCI proposal.

f. The EEVALAC facility consists of two acrelerators (HITAC and Eevatron)
Jo1ned tocethpr by a transfer line. :He HiLAC, neavy-ion lincar accelerator,
accelerates heavy ions up to 8.5 MeVv /ﬁuclaon Thesa are transferred by mag-~
netic steering to the 3:zvatron, a proton synchrotror modified to accelerate
Leavy iong.  The Zzvaiwren uvses ithe HILAC g Loavy-ion inlector and continues
the arceleration process up te as high as 2.5 Gev'*/nucleon.  Boame with
crhaercics of the order of 200-300 MeV./murleon will be ~deiate for cur purpeses.
Fluxes of 1010 ions/pulse or 1011 ions/inin are expected (12). This will yield
uniform dose rates over I ¢cme in the 50C-1000 :ads/min range or above. The
1ET's expected in the "“spread-out" Bragg pcars will vary cover a wide range,

but will average around 100 kev/im in a 2%Ne team.

g. The 184" Cyclotron prosently accelerates %He ions to 225 MeV/nucleon.
"Spread-out" Bragg curves are/routinely produced here. Therefore, it will be
possible to conduct comparison studies with %He ions. We will use this cyclo-
tron instead of the BEVALAC for these studies because of the significantly
lower ccst of beam time for this accelerator. Also, the immediate availability
of this beam allows us to proceed directly to these studies as soon as our
colony is producing adequate animals for the experiments.

. Computing Facilities. The Lawrence Berkeley Laboratory has a central

Math and Computing facility with a staff of 100 mathematicians, statisticians,
srogrammers and operators for the CDC-7600 and CDC-6600 computers. In addition,
a PDP 11/45 hLas Leen recently purchased for biomedical studies at the BEVALAC
and will be available for use by our greup without charcge.
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