
The lessons learned from an environmental stludy of a radium
therapy clinic and a medical study of its staff may be applicable to
any institution using radioactive materials.

Radioactive Contamination
in a radium therapy clinic

By ROBERT G. GALLAGHAR, MITCHELL R. ZAVON, M.D.,
and HENRY N. DOYLE

THE PROPOSED REMOVAL of a radium
tlherapy c]liic in Baltimore, Md., to new

quarters in 1952 presented the city's lhealtlh de-
partmenit with an unusual and interesting
public healtlh problem: the need for assessing
the radioactive contamination about the prem-
ises occupied by the clinic. Consequently, at
tlhe request of the healtlh department's bureau
of indtustrial lhygiene, the Occupational Health
Programii, Public Health Service, assisted in
making an environmental study of the clinic
building and a medical study of its staff. Al-
thotugh radium tlherapy clinics are relatively
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uncommon in the United States, the lessons
learned from this experience seem to warrant a
brief report.

Historical Note

The clinic was organized in 1904 and made its
first purchlase of radium in December of that
year. At one time, it possessed 5 grams of
radium, then the world's largest single, pri-
vately owned supply. In 1914, the clinic
started a radon emanation and purification
plant to prepare radon applicators for thera-
peutic use. At that time the health hazards
associated with radium were not fully appre-
(iated, and practices that now would be con-
si(leredl extremely dangerous were thleni the
niormal procedure. It was not until 1918 that

r.aldioclhemist was employed to sutpervise the
ra(loui plant and chemical laboratory.

Duiring the early years, the lack of more than
miiiinal safety precautionis maylx lhave been re-
sponisible for the death fromn aplastic anemia of
1 and possibly 2 radoni puimpers. The radio-
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chenuist had a iear1ly faltal attack of the saimie
disease at about the samile timlie, and sooni tlhere-
aftetr additional safety prlecatitions w%lere ilusti-
tllte(l. Sinice thlat tillme 110 healthd(lamllage has
beeni rel)oite(l.

Ov'er' the years, radoni applicators were col-
lected anld griven to var'iouis research labor'atories
for- investigative purt)poses. Lord Ruthlierford
and(i Sir Janiies Clhadwick, nioted Britislh physi-
cists, lused niiaterial from the cliniic in their early
work, wlichl led to the discovery of the iiett-
tron (1). Tlhus, indirectly, thie inlstitutioni
played an iimiportanit role in the development of
atomi-ic eniergy.

The Physical Plant

TFe clinic lhad beeni continuiously located in
a coniverted tlhree-story brick, duplex residence.
At onie timie, ani adjacent buiildiingr was used as

a lhospital for inpatien-t care. Onie-hlalf of the
clinic's (lul)lex buildinig was llse(l priniarily as
offices anid service r'ooiiis, anid the otlher half
housed laboratoiries and treatmnient rooms. Im-
mediately behinid and coinnected to the duplex
wlas ani added woodeen structure whlichl, on the
seconld flooir, conitainied a radiocliemical labora-
tor-y anid preparation, suirgical, anid treatment
rooiiis. The radon emanationi plant was con-
taiie(l in an elevated brick vauilt in the rear of
an a(djacent grardeni anid was conniiected to the
wooden structure by a walkway.
Two fires in recenit years lhad gutted the

wooden structure, anid the latter of the fires hiad
severely damlaged the imiain buildingc as well.
Radioclhemical eqttuipmiient was inivolved in tlhe
seconid fire.

Basic Physics

To inisure thiat the reader uniderstands the
plhysical basis of the report, the pattern of ra-
dium decay is shown in table 1. Commiinencing
witlh Iuraniium anid proceeding by inatural radio-
active de(ay lpi'ocesses to stable lead, the radio-
active elemienits produice various radiations.
lEach of the elemtienits lhas its owni clhar-acteristic
hsalf-life, that is, the timiie in wlhichl one-lhalf the
material orlig,inIally presenit will lhave decayed to
the next lowel sll)stalnce in the series.

Radon, the sevenitlh radioisotope in the series,

Table 1. The radium decay series

Ita(iio- Ilistoricbal
eleliuellt iname

Uranitimi - Uraniui i 1I

Tlioriutii -

Protactin-
iUII).

Uranium i

Thorimui -

Radium
Radoii
pOloIl iUIl _--

L,ead--

Bismnuth-

Polonium--

Thalliun-

Lead
BisLeutah
Poloniuin-
Lead---

UraniuiiiiI
XI.

UraiiiullI
N2.I

Uraniutm ILI

Ion iulll

Radiumi-
Radon---
Radiuin A--

Radium B -

Radium C-

Raditum C'-

Radium
C,,.

Radium D
Radium E
Radium F
Radiuml G!

Symllbol hlalf-life

92 J238(1 I)

9oTIh234 (U )X )

9IPa234(UX.2),)

92U24(UII)
90Th23O (lo)

88Ra226
86Rn222

84Po218(RaA)
82Pb)214(RaB)

8313ij24(RaC)

84Po214(RaC')
81T210(RaC"')

82Pb2'1(RaD)
8313i2l°(RaE)
84Po210(RaF)
82Pb06(RaG)

-1.51 x I101
v ears.

24.1 days.

1.14 minn-
utes.

2.32 x 101
vears.

8.3 x 104
years.

1,600 years.
3.825 davs.
3.05 Min-

utes.
26.8 Min-

utes.
19.7 min-

tutes.
1.5 x 10-4

secoinds.
1.32 nmin-

utes.
22.2 years.
4.97 days.
139 davs.
Stable
23.6%
abun-
dance.

is a gas; all others are solid. The possibility of
this gas spreading, beyond its intended confines
is ever present. It can then, on decay, settle
out as a particulate in areas far removed from
conitamiinated areas or be tracked from contami-
nated areas to places still fartlher removed.
Sealed containers of radium prevent the escape
of radon- gas, and withIin a month after encap-
sulation the radon will reach equilibrium with
were taken, positive identification of loose stir-
sioni of penetratinggamma radiation.
Gamma radiation is very penetrating in coni-

tradistinction to alpha radiation which can be
stopped by a sheet of paper. Beta radiation
is onily slighltly miore penetrating than alpha,
but the latter, because of its great ionizing
p -ower, is a serious hazard onice introduced into
tlhe body as a contaminant. As nmay be seen
fromi tlhe table, radon quickly (lecays to produce
raditm C. So, in the absenice of radium to re-
plemnish it .1aiveni concentration of r-adoni is
sooi (depleted.
Tle clinici use(d both radiumiii anid radoni

sources for external and interstitial tlher apy.
Mldtictirie anmomnts of radium in tlhe form of
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liquii(l rladiumli bromide were used in the radlon
emanation plant for the production of radon
seeds and(1 needles. The ad(lon was 1)trifiedl by
freezing the iml)urities in liquid nitrogene
and tlheInce draw'%%ingr it inito glrass bulbs(o1 l)lati-
num niee(lles. The seeds or needles were tlen
delivered to the calibration r'ooIml for' activity
(letermlllinatioins and tlhence to the tr'eatmlienlt
roomn or to a storage vault.
At the time of the survey, the nunmber of

patieints treate(1 at the clinic h-ad been reduced;
thlerefore, the radiation exposures received by
l)ersonnel. were p)rl)oortionately reduced. It
was possible, lhowever, to observe some of the
standard operatinig procedures, including the
oIperation of the emiianiationi planit, wlichli was in
limIllited prO(luct ion.

Radiation Contamination Survey

Ak rtadiation contarniinationi survey of the milain
buildling anid of the adjacent building was made
uSing" inistruimeInts senisitive to alpha as well as
beta and gaimmiila radiation (a Samsoin alpha
siuirvey meter (SIC-49A) with a useful range
corresponding to 200-25,000 alpha disintegra-
tions per minuitte, ani alplha-beta-gamna ion
eclamber (A.N/PDR-T-34) witlh 5-50,000
mnr./'ir. scale, and( a Geiger counter (SGM-
2C) witlh maximiium scale range of 20 mr./hr.
betta-gainima). Si inultanieously, wipe samples
were takeni in various areas throughout the
cliniic. These wipe samiiples, made bv smearing
ll/4-inclh disks of Wlhatmnani No. 41 filter paper
over app)roximately 100 squiare centimeters of
sutrfce. were uise(l to estimiiate the extenit of re-
in-ovable surface contaminationi. Each disk
was numbered and kept carefully separated
fromii the otlher disks until it was counited in a
gas flow alpla lprop)ortional couiiter (NICC(
scaler withi NHC PCC-10 converter).
No attempt was imiade in the survey to eval-

uiate contaaminationi on the surfaces of known
sources of radiation, suchl as radium capsules.
Only fixtures, floors, and other exposed sur-
faces were moniitored and wiped.

Air samples were taken at the filtration and
cla)stile l)lepar'ation operatioins. The samlples
were collected with calibrated, portable Ilud-
soIn Iand Willsoni puiimlps. Bothi imiembrane and
Wliatmania No. 41 filter' l):Ipe'S wAere used.

Survey Findings

Ma1-terials containing remonvable all)iba-einit-
tinlg, radiation were fouInid throughiout the clinic.
In several areas the alpha contaminitationi, re-

stultiiig fronm the uise of riadioelenmeuits for- al-
nmost lhalf a century, was truly astoutnd'iln.
Counits as hiiglh as 30 million disintegrations
per miiute were recorded. This figure is in
mnarked contrast to the 0-500 disintegrations
per minute at present regarded as the maximtnni
permissible level. Of the 30 million disinte-
grations per minute, removable contanmina-
tion constituted 25,000 disintegrations per
minute, considerably less than 30 million buit
certainly more significant than the fixed con-
taminiation becatuse of the possibility of its be-
ing inhaled or ingested. A summary of the
results of alpha countingr on the first floor of the
cliniic is recorded in figures 1 and 2.

Furiniture, carpets, floors, stairs, offices, and
iedlical equipment were all found to be con-
taiminated witlh radioactive materials. All-
thougwh it was difficult to survey the burned
areas of the building, wherever wipe samples
wer e tfaken, positive i(lentification of loose suir-
face radioactivity wIas made. Raldium con-
tamin-ation appeared to have been spread by
water' duringi the fire figlting and as a result
of the subsequent traffic. Tlhe drains of several
sinks, including that in the dining,r roomn, con-
taiimed radioactivity.

rie adjacent buildliicr, wiichl hald been used
as a lhospital 15 years earlier, was also found
to be contaminated witlh radioactive materiais.

In the course of the survey, a misplaced
radiumi- souirce of approximately 40 millicuri ies
was fouind in an office safe. In the same safe
were several. otlher souirces in a strong box
whtose key lhad been misplaced years before.
Onie of these sources contained 16 millicuries
of r-adium. In anotlher office, 6 "empty" radium
capsutles, eaclh containingr approximately 10
miiillicuiries of activity, were founld. A flask con-
taininge radiumin solution witlh 21 mnillicuries of
activity was also located.

Personnel Monitoring

Because of the ciumliilative niatuire of radi.a-
tioi exl)ostIres, occupational radiatioin dos.ages
aire a functiono of the lengtht of employment ass
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Figure 1. First floor: Fixed radioactive contamination on floor surfaces.

Office Room Room Room Office UVR
Therapy Rooms

well as the amount and manner in which the
radioactive materials are hlandled by ani in-
dividual. Personnel radiation monitoring was
provided for staff members at the clinic by
means of pocket chambers and film badges. Be-
cause alpha radiation is easily stopped, nieither
film badges nor pocket chambers are of value
in estimating exposure to this type of radiation.
They are of value for estimating exposure to
beta and gamma radiation if they are not con-
tamiinated by radioactive particulate matter,
but prevention of such contamination was im-
practicable for persons working in the radon
emanation plant.
To evaluate radiation dosages received by the

clinic personnel, special film badge monitoring
of employees not working in the radon plant was
conducted for two short periods during the en-
vironmental radiation study. The film badges
of two employees, a radiuim- nurse and a
physician, indicated that appreciable amounts
of radiation were received during, daily tlherapy
procedures. This exposure imay account, in

part, for the mnedical findings aniong the radiumii
nurses anid the one plivsiciaii whlose employ-
nent pleriods were relatively brief.

Medical Study
At the time of the study, 11 people were

emiiployed by the clinic full or part time. Six
of these a)peared voluntarily for examination
upon request of the city lheatltlh (lepIartmenit and
the present owner of the clinic. Four former
einployees of very recent date also appeared for
examination on request of the clinic owner and
former colleagues.
The leingtlh of employml-ent of the 10 peisoiis

examunined varied from 1 to 39 years and totaled
195 years. However, duration of employment
is not necessarily synonymous with length of
exposuire as will be noted from the following
job descriptions for clinic employees.

Radiuma nurse. Provides general care for
clinic patieints and assists ill the administra-
tion of radiation treatment. (Generally, work-
ers remain only 3 months of the year at this job.
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Figure 2. First floor: Loose radioactive contamination as estimated from wipe samples taken from
floor surfaces.

UVR
Therapy Rooms

It is knowii that adequate protection is difficult
to achieve in this type of work.)

Nurse. Provides general patient care but is
not exposed to radiation except from material
implanted in patients.

Physician. Plans and administers radiation
treatment. (No rotation of personnel is stipu-
lated.)
Radon punmper. Pumps radon off the radium

after cleaning the vacuum system, requiring
approximately 1 hour of work per day. (The
usual rotation is 2 weeks on this duty and 6
we,eks off, but periods of rotation have varied
over the years.)

lVedical History of Personnel
Since 1921 periodic blood counts have been

done by the clinic on many of those employees
exposed to radiation. In all, 310 employees had
blood couInts done on one or more occasions
durinig this time. No findings of clinical sig-
nificance could be discovered from inspection
of these counlts, anid there were too few counts

per person to warrant subjecting the figures to
statistical analysis.

Th-e supervising radiochemist had been em-
ployed for more than 35 years. Early in his
career at the clinic, he did considerable radium
chemical research and radon pumping. He re-
ported that he had had a nearly fatal attack of
aplastic anemiia in 1920 and his blood counts
have been low ever since. The others examined
hacd a number of ailments of medical signifi-
cance but not any of a nature that is likely to be
confused with radiation damage except for one
person in whom epidermophytosis of the lhands
had been treated with X-ray in 1937 <and
ainotlher wlho had hiad three series of nasal radon
aIpplications for "prevention of colds."

Examinations
On the basis of previouis experience, it was

be] ieved that any external radiation effects were
most likely to be observed in the skin, nails, and
lhair (2). Routine lhemnatological and urine ex-
aminations were performed on all those exami-
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iiied. Roeitgreiog(raiins were takeni of the clhest,
right lhumiiieruls aiid right feiiiui for the purpose
of findingo any evidence of radiationi osteitis.
The clhest tilImls were stan.dArd 14-inelh x 17-inelh
posteliol-antelior p)rojections at a 6-foot focal
(listaice. Tlhe ulis of tlhe lhtunmerus alnd the
femiiur were stanldarid posterior-aniterior pro-
jectionis. Finger ridge imnpressions were mn.ade
for coinfirmationi of skin chaniges. These were
made, oni Kerer Denital Impression Compounld
after' fir'st heatingl the mllaterial under a lheat
lamij). Iinipressioiis of tlhe t.humb and index fin-
gei' of thle riglht. hiaind were taken since these
would be the digits miiost likely to be exposed in
ma.nilpulationi of radiumiii or rladon by right-
lhanlelded individuals.
To deternmine the radon content of the ex-

piried air, sal)ples of tlhe breatlh were taklien, us-
ingF tlhe nmetlhod described by Harley and his
associates (3). Compressed air that lhad been
agfred for imiore tlhan 30 days was used for re-
breatlhlin. Aginig tlhe air allows the natural
riadoni present. to decay to less than 1 percent of
its origrinial conicentration riesulting in less vxaria-
bility of the basic radon content in the inspired
air and(I (greater sensitivity of riadon assay.
Samniples wer-e takeni fromi all emnployees except
tw%-o, at least 48 houi-rs after tlhev left tlheir duties
at tlhe cliniic. (Sanmpling equipment was sup-
plied anmd anlalyses were imcade by tlhe N-ew York
Op)eratiolns Office, Atomic Energy Commis-
sion.)

Radoni conicenitrations in the rang(re of 0.1 X
10-12 to 0.2x 10-12 curies per liter of exl)ired air
are the u1suial finidinigs ini uniexposed persoi's
samI)led by this metlhodalt onie .Atomic Eniergy
Comi8 ssioni inistallationi. Occasionally, in unl-
exlpose(l persouis, 1a iradoni concenitr<ationi as high
as 0.3 X 10-12 curies per liter hias beeni recoirded.
In the series of breath samples takeni from:l the
cliniic eipl)lovees, the on1ly onie that slhowed a
radon conitenlt hligller- tha0.l(. X 10-12 was takeni
a few lhouirs after the emi-iployee iad(1 worked in
the cliniic. Oni a second(I samiple fromii this emi-
)lovee, takeni after hie hi(ad been1 awIay from1 the

(cliic for- at lealst 24 hours, the result was
0.1 X 1B)-12 c(Iries per liter1 of exl)ire(d air.

'T'hie url'inie samiiples collecte(d fromn the six
iti:ales shlowe(l elevate(l rad(lium an1d polon1iuml1
levels. The saples, howevler, were niot collected
ilmi(ler stlic(tly- (coliti olle(l con(litions as, the uirinie

w%N-as collected at lhoimie in or-der to furnish a suffi-
cient quianitity. For teclhnical reasons, the urine
fromtt the fouri femiiales was not anialyzed for
ra(ldiin and polonium.

Physical Findings

All of the employees examiinied were in good
lhealth, age considered. There. were no serious
disabilities or infirnmities other than those due
to t-rauma. Six of the emnployees (2 of the 3
radiul nurses, 2 of thle 3 radon pumpers, the
general supervisor, and 1 of the 2 physicians)
had gross changes of the skini and nails of the
fiingers or a histoiry of loss of nails. The cutane-
ouis manifestations riangiged fromn punctate hyper-
keratosis on the dorsum of the fingcers to mini-
i caldegrees of atrophy of the skin, )articu-
larly on thle palmar surface of the distal
pllanlanges. The nail chaiuges conisiste(d of trans-
verse or longitudinial ridgingt anid uinusuial brit-
tleness. No ainalyses of tlhe finger ridge im-
plessions were made.
There were no otlher medical findiings wlhich

could be definitely associated witlh radiation
exl)osuIre.
The results of the laboratory studies were of

significe-ance wlheni reviewed in comibination with
tlhe mnedical histories. One of the employees,
t p)hysician with 35 years' exposure to radia-
tioni, slhowed pulmoniary infiltration of unex-

Table 2. Serial hemograms of one employee

Polyii-.orpho-
T , nuiclear leu-

koctes

Date -~~

4-953 ----3,500 13. 0 45 5 48 2
(e-2-53 _3, 200 i_ I___
76-53-- - - --- 6, 350 _
61653--- - 3! 300 115. 4 45 2 3 47
7-28-53----- 3, 500 _ 56) 2 1 40 1

4, 850 14. 7 50 2
---

4)-8-53 350 1. 45538

6-2-53 34,200

.d-26-53- 6,350 -- ---

I-16(;-53 4, 700 1 4_ 2 3 4
12-3-53 7, 200
1-19-54 4, 750 14. 6 50 1 48 1
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plailned nature on1 the clhest roeiitgeinogaim anid
changes in the lhuiiierus suggestive of radia-
tion osteitis. At least two otlher emnployees lhad
abniorImal henogramis for' wvlili tlhe plysical
exaiIinlationi anld otlher laboratory reports pro-

vided no explanation. The posisibility that they
miglht be due to radiationi exposure must be
coinsidered (4). It is of interest to niotice the
white blood counts and differenitials of onie em-
ployee, a plhysiciani with 5 year-s' exposure
(table 2). It can be seen lhow unreliable one
count would be if 4,500 white blood cells per
cubic mnillimiieter is taken as the lower limit of
normal. It cani be said only that the couniits for
this mani lie in the low range of normial values.
Whetlher they lhave any further significanice is
inmpossible to predict at this time.

Summary and Conclusions

A radiation survey of a radiumi clinic slhowed
gross sur-face containination by alplha-, beta-,
and gamiiia-emittinig contaniniants to be wide-
spread tlhrouglhout tlhe buildinig anid adjacenit
areas. Trhere was also a high level of gammiiiia
radiatioii from iniadequiately shiielded raditiiii
anid riadon aind significant airbornie contaiiiinasr-
tioii. The employees anid tem-l)porarly occupanits
of the clinic were exposed to the possibility of
inlhalinig or inigestinig these radioactive conitainl-
iinanlts anid tlher'ebv subjecting tliemliselves to
internlal r'adiation firoim radiuI andl its (lecay%
products fixed in their bodies.

Altlhouglh it was impossible to determiinie the
exact cause of the extenisive contamimiation, it
was believed that it arose from (a) tracking of
radioactive substanices from the radon separa-
tioIn area and radioclhemical laboratories whlere
it had leaked fromn the radon plant or lhad beeni
spilled; (b) imlproper disposal of radioactive
materials and wastes; (c) breakage, loss, and
iniproper storage of radiation sources; and (d)
damag,e to the radioclhemical area by fire -and the
teclhniquies utsed in figlhtinig the fires. It was inm-
possible to quiantitate ani employee's integrated
exposure due to the lack of Iany l)el'sonlnel radi-
ation miioIitoringi, or survey iniformiiation. In
additiojn, the r1adiationi hlazar1ds ha-lCd varied dur-
ingS the years of the cliniic's existence.

Evi(lenice of )ossible miinor radiation injiwii-y
in 6) of the 10 employees was foundi 0oni physical

exaiimination. IIowever, because of the small
size of the samiple in relationi to the total numn-
bler empl)loved over tIme vears anld the inip)ossi-
bihiht of definingw ind(lividual past exl)osuire, it
was not feasible to correlate d(urationi of ex-
)osure and iiedical finidings. For the saml-e rea-

soils, it was miot possible to correlate the lheavy
eniviroinmiienital conitaminiation with the mimedical
findings. There is no way of predictingc the
I)ossible long-term effects of radiation exposure
on the individual, but it is obvious that for
those six personis in wlhom- plhysical clhanges were
founld futuire radiation exposures slhould be
minimiiiiized.

Recommendations

This study slhar-ply pointed uip the need for
the observaiice of certaiii pirecautions in the
lhandling of radioactive materials. The recom-
iencdationis listed below apply specifically to
riadium tlherapy clinics and more broadly to any
cliniic using, radioactive materials.

1. Radiationi therapy clinics sliould miiainitaini
a comiplete inventory of all sources of radio-
activity and establislh a source control system.
R.Radon plants should be designed to pro-

vide maxtxinmumii protection against air anid sur-
face radioactive contaimination (5).
X.A containati ntrol system slhould be

establishled wlhereby all equiipment aind areas
subject to contaminiation ar-e imonitored at fre-
qtuent initervals (6, 7). I)econtanmination
slhould be car-efully carried out if conitamlinia-
tioni occurs.

4. Waste dis)osal l)rocedulres slhould follow
metlhods used by the Atomic Eniergy Commliiis-
sioni for disp)osing of lonig lhalf-life, -artificially
plro(lliced i adlioisotope wastes.

5. Ioctal lhealtlh autlhorities slhouild be cogini-
zant, of r-adiological and(I iradioclhemicial pi-oce-
(liiles uise(d in orlder to assure occutpationial
safety.

6. Fire officials shlould be iniformiied in ad-
vance of the locationi of the radoni plant anid
radioisotope storage so that pl)rloper fie-fighltinge
techlimmiiues an' beiused if fires shiouild( occuIr
(8. 9).

7. Prospective radiatiioll wo-kerx s ihouldire-
ceive l)re-emuil)lomillent phmyVsic.ul examiiat ion'S.
l'eviOevons octipatiomal and therapeutic radi a-
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tioil exl)osure hiistory slhould be obtained and
evaluated pr'ior to allowing additional radia-
tion work.

8. Personniel radiation monitoring should be
maniintained and evaluated. Wlihenever excessive
exposure (greater than currently accepted nlax-
ininuini permissible limits) is detected, proper
nme(lical examination should be performed, anid
techniiiques devised to reduce exposure to per-
miissible levels.

Ont Februcary 13, 1954, the 2-gramn supply of
radiuimi renwaining at the fonrer clinic eas trans-
ported to the new location. The transfer took
place without incaident and was done in private
vehicles. At this writing, nothing definite is
kvno'wn about the final disposition of the old
buildings.
At the present timne, inost of the recommenda-

tiwins contained in, this paper- have been put into
effect in the new building.
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Applications for Grants in Cancer Research
Acting for the American Cancer Society, the

Committee on Growth of the National Acad-
emy of Sciences-National Research Council is
accepting applications for grants-in-aid for
cancer research in the United States. Applica-
tions received before October 1, 1955, will be
considered during the winter and grants rec-
ommended at that time become effective July 1,
1956. Investigators now receiving support will
be notified regarding application for renewal.
The committee feels that an understanding

of canter depends upon a deeper insight into
the nature of the growth process, normal and
malignanit. Therefore. the scope of the re-

search program is broad and includes, in addi-
tion to clinical investigations on cancer,
fundamental studies in the fields of cellular
physiology, morphogenesis, genetics, virology,
biochemistry, metabolism, nutrition, cytochem-
istry, physics, radiobiology, chemotherapy,
endocrinology, and carcinogenesis. The com-
mittee is particularly interested in encourag-
ing research in the epidemiology of cancer.

Application blanks may be obtained from
the Executive Secretary, Committee on Growth,
National Research Council, 2101 Constitution
Avenue NW.. Washington 25, D. C.
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