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blAGNQSTIC APPARATUS IN ONCOLOGY

Early diagnosis of cancer is the basis of prophylaxis
and effective treatment. All present-day means of instru-
mental diagnosis which have attained to a high state of
development because of the great advances made by na-

s

tural science and e:gmeerfng are used in diagnosing pre-
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cancerous states and cancer. The Soviet ical institu- ~

‘tions, including oncological establishments, now have at - ..

their disposal modern diagnostic apparatus utilising the
*  latest achievements of physics, chemistry, electronics and

optics. '

The general diagnostic appratus used in oncological
hospitals and departments and displayed at the Exhibition
include apparatus for extenral exam . medical exa-
mination of cavities and photography, -electronic diagnos-
tic apparatus for recording bio-electric potentials, ap-
paratus for measuring bassl metabolism and diagnosing
pulmonary disease, apparatus for clinical and laboratory -
methods of diagnosis, and ultrasonic spparatus for dia-
gnosing tumors. ,

“Apparatus for Examination and Photography. Appara-
tus for examining body cavities play an important part
in the diagnosis of malignant tumors. The methods of
examination and photography are never contraindicated.
and, according to the most prominent clinicians, appara-
tus of requisite quality make it possible to establish the
existence of cancerous and precancerous changes in al-
most all cases in which these changes can be established
“histologically. The Saoviet medical industry manufactu-
res. as is well known, a wide assortment of oplic dia-

ostic apparatus of original design and high quality,

e most interesting of these apparatus are demonstrated <
at the Exhibition. gomc of these apparatus, for example,
the photodiagnoscope, are equipepd with. an ultraviolet .

illuminator which extends the puxnodk rouibilities of a
the apparatus and makes it le to differentiate the ;L

6

-.w-&.‘.;m o
38

inIRmY N Ay

7 ALl

¥ 5 T
PTG

™o

o

R TN
Declassified in Part - Sanitized Copy Approve“dﬁ for R

s . . . .
i B o2 e

/12/12 - CIA-RDP80T0024

Y g . . »
o b o DR

8‘0T00246A(ﬁ)\ﬁ“l 7900260001-5

G

i;:éaseA«61




Declassified in Paﬂrth- Sinitifed Copy Abproved for
- : : AFIOAY e },}', w* ”'e'fln-:-

AR
i S 75

eIe;a‘se, 201 .114/1 2/12 : CIA-RDP80T00246A017900260001-5

* tissue affected with cancer more clearly and distinctly,
and detect more definitely the atypical complexes of can-
cer cells which differ from normal epithelial ceils in the

] character of their luminosity. The l4-reflex luminary for-

hES lighting the operative field in surgical operations in aiso
' equipped with ultraviolet illuminators, which enables the
surgeon to detect tumor metastases.

. A group of modern endoscopic apparatus for exami-
*vjp ning the cavities of different organs -- the trachea and
: bronchi, the stomach, urethra, urinary bladder, etc -
and photographic devices for these apparatus are repre-
sented at the Exhibition. The modern endoscopic appara-
tus developed ire the USSR are controliable, which great-
ly extends their possibilities and increases the probabi-

.
RS 5

lities. of reliable diagnosis. Thus, according to the Kirov
5 Military Academy, examination of the trachea and bron-
- chi by means of the optic bronchoscope with a variable
s (controlled) angle of sighting has raised the percentage

of cancer diagnosis from 47 to 90.
: Luminous specula designed for recording and simul-
' taneously illuminating mobile organs offer additionai”pos-
0 sibilities in diagnosis and surgical intervention.
Cystoscope with Panoramic View. This instrument is
designed for visual examination of the cavity of the uri-
- nary bladder and for ureteral catheterisation. It is equip-
ped with an optic tube which has a variable angle of ob-
o servation and makes it possible to examine parts of the
urinary bladder mucosa inacessible to the usual optic tu-
be used in cystoscopy. . -
The instrument also makes easier a panoramic view
of the cavity (in a planc perpendicular to the optic axis).
The instrument is size 21, according to Charriere’s cat-
‘ heter gauge.
Vil Working length — 230 mm.

P

-
e

Angle of sighting from 50° (retrograde) to 130° (pro-
gressive).
General angle of sighting -- about 125°.
.. Magnification — 15,

Linear field of vision - - 25 mm § (for an object loca-

Resolving power not less than ted in the air at a

17 linefmm distance of 25 mm

' from the protective
object glass)
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Gastroscope with Controllable Bend and Panoramic
View. Jhus mstrument s desinged for examing the <to
o order 1o diagnose diseases of the mucosa (tu
storsoanctuding malignant neoplasms, gastritis, ulcer)
Fhe instrument has panoramic - (all-round) sighting
avhiieved by tarning the specially -designed  head prism _
ahout the axis of the optic tube. The device is operated by '
dets ot controb ring ocated near the evepicee  The ‘
nend can be turned 1n both directions  The gastroscope
wlows chservations of 360° without being turned about
s axas an the cavity It s equipped with a device for
veripabsory bending of its distal end in one plane The
vestrument can be bent in both directions at an angle of .
s to 7 .
The mechanism is operated by means of a fly-wheel
o1 the ocular part of the instrument. Equipped with a
controllable bend and a Panoramic view the instrument M ‘
tiidhes it possible to examine parts of the gastric mucosa
sivisible through other gastroscopes
Normal voltage 4 v,
Optical Bronchoscope. The instrument is designed for
“ranmimng bronchial walls and brochial ramifications. It

x
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considerably extends the iield of observation acessible to
an ordinary bronchoscepe, which s extremely important
lor diagnosis. The instrument has a special device, which
mahes it possible to change smoothly the direction of the
sighting and pencil of light which illuninates the part
vnder exannnation. !
The object glass and illummator Jeps are turned by i
Weans of o turning ning located at the ocular end of the ‘
istrument. The instrument i~ designed <o as to permit
of examining the bronchiai branches Issuing from  the
bronchi i difterent directions
The optical tube with o variable angle of obaciyation
chviated the necessity of having a set of tubes with i
erent augles of sightings which considerabiy facitates
the examination and reduces the cost of the instrinnest
The bronchoscope set includes two Gptical tubes o
ditierent length.
The cross-section of the optical tubes i~ 5 bad b mm
Working length of the tubes: long tube 410 1o,
short tube - 350 mm
Field of vision is 16 mm
At a distance of 18 mm from the iirst oplic surface
The angle oi observations changes (with respect to
the tube axis) from 45 to 135
Complete angle of observation 130"
Photolaryngoscope. The instrument is designed  dor
photographing the laryvnx, ear. pharynx and nose It per
mits of photographing on coloured. as well as black and
white filui
The principal merit of the mstrument it that it can
be fastend to the phvsician's head and has a foot shutter
snap, which frees the physician's hands and enables him
to hold the laryngeal speculum and the patient’s tongue.
while rather rapidiy taking a series of pictures. The
weight of the instrument is counterbalanced by a weight
tocated in the support <o that the physician barely feels
it. The hghting svstem of the instrument directs a good
light at the object during both visual observation and
photography.
An IFK-120 impulse tamp and a nonperiorated 16-mm
motion picture film are used for photography. 5
The main parts of the instrument are a «Narcissuss»
camera, a hoop, a head with iHuminators, object-glass.

9
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control pedal with cables and a support with the power

feeding block. )

' Main Technical Specifications: 5 :
Focal distance of the object-glass -- 70 mm. . 7 ‘
Size of picture on the film —not less than 10 mm o !
Linear ficld of vision 204 mm - v 1
Voitage in the photolaryngoscope Liunp during visual ¥ |

obseryvation LAY
Diameter of the divmined iweld during visual obser- <,
vation 30 mm. }

Mumination of the ficld -~ not less than 4.000 lux. ‘
; Voltage i the mains 127 or 220 v, < i
; Size of picture slot in the camera - 12x19 mm, i, \
Weight of the instrument (without the support) - #
1 2 kg.

Apparatus for Recording Bio-electric Potentials. The
methods i recording the bio electric potentials of  the
difierent organs are an inalienable part of aimy complex
diagnostic examination, including that of cancer. Omniv : .
few of the apparatus for recording bio-electric potentials A !
are represenfed at the Exhibition. They are mainly appa- ’ ‘
| ratus broadly used by the medical profession and those

employed for ascertaining clinical findings. The appara-

tus on display include electrocardiographs, phonocardio-
graps, electroencephalograps and electrogastrograps. The

methods of electrogastrography make it possible to exa- J

mine the motor function oi the stomach and the fiinction z B

of the pancreas without duodenal tube.

Electrogastrograph EGG-3. This instrument is designed - |
jor examining the motor function of the human stomach : ‘
by recording its bio-electric.potentials. It is an amplificr : !
of bio-electric potentials with built-in source of stabili v ' l

l
|

| sed voltage oi fceding the anode and incandescence and
with an ink recording device. To record the bio-electric
potentials. a paper band 50-mm wide with a millimetre
grid in inserted in the instrument.
The instrument works on 127 and 220 v alternating |
current. \
Amglifying coefficient - 0.5 10" " ‘
Sensitivity 0.9 mm/pV.
Maximal recording amplitude -~ 18 mm.
Time constant - 6 sec. |
|

A
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Flectro gastrograph : 1

Range of working frequencies (irregularity of irequ-
ency  characteristics - not more than 20 per cent)
002 02Hz

Rate of travel of the paper band 10 mm/min.

The instrument is equipped with a set of clectrodes

Stroboscape (Strobophone). This instrument is desig- (
ned for examining the vocal chords, both normal and {
diseased. It consists of 2 main units -- a control block * {
and illuminator connected by a cable. The instrument is - e
also equipped with a larvngophone and ioot pedal for
switching on the illuminator.

The distinguishing feature of the instrument is a wat-
ching system which automatically changes the impulse
regimen of the illuminator during changes in the frequ-
ency of phonation in the frequency band from 50 to
1.000 Hz.

The instrument works on 127 and 220 v alternating
current.

12
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% Power used not more than 120 W
Apparatus for Determining Basal Metabolism and ‘ |
Diagnosing Puimonary Disease. These apparatus have of ' ‘
(

O e e

late been considerably developed. All the existing appa-

. ratus for determining the gaseous metabolism are based

_on two methods  volumetric and gas analyvsis. Appara-
tus oi both groups, each of which has its own advanta-
ges, are represented at the Exhibition. The apparatus of
the first group are more exact, while those of the second [
group with a physical gas analyser make it possible to \
automate the calcutation of metabolic values. The Exhi- |
bition is displaying spirograps for %eneral and differen- |
tial bronchospirography, spirometabolographs, apparatus
for determining the residual volume of the lungs and mo- :
difications of pulmonary ventilation, apparatus for mea- ‘ !
suring basal metabolism with physical gas analysers, and ‘
chemical gas apparatus. In addition, there is a pneumo-
tachograph an instrument which allows of all-round
examination of the function of the respiratory system.

Universal Pneumotachograph. This instrument is de-

signed for functional diagnosis of pulmonary diseases. It

13
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serves to record pneumotachograms — curves of change
in the volumetric respiration rates in time and for mea-
suring intra-alveolar and intraesophageal pressure. The
instrument makes it possible to record the forms of res-
piration, judge the duration of the respiratory cycle, the
ratio between inhalaticn and exhalation, the patency of
7. hranchial tree and fis resistance during the movement of

Sires in additiorn 1o pneumotachograms, the instru-
ment s also used for recording intra-alveolar and intra-
esophageal pressure 1t s made correspondingly with three
channels for recording pressures of up to 10, 70 and
500 mm H,0. During determination of the respiratory
characteristics the subject is connected to the instrument
through a pick-up tube by means of a mouthpiece. To
measure intraesophageal pressure, a catheter is introdu-
ced through the subject’s nose.

The main parts of the instrument are the pick-ups of

[

‘ respiration with an overlap mechanism and pressure self-
M recorder which consists of an optical manometer for ¢
if measuring the pressure, an optical kymograph, tape tran-
¥ sport and light sources.
4 A paper highly sensitive to ultraviolet radiation and
H scarcely sensitive to a high spectrum frequency is used
< for recording.
R
s
; |
5 AR ’
p ' ‘ ' : ' '
t
Y
General — purpose pneumotachograph. (
14 ‘
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The instrument makes it possible to record processes
operating at the rate of movement of the beam of light
up to 50 m/sec. The time of illumination with diffuse
daylight required for developing the recording is 10—15
sec. The instrument works on 127 and 220 v alternating
current at 50 Hz.

Power used 600 W.

The instrument is supplied with a set of respiratory
tubes, photopaper, mouthpieces, parts.

Apparatus for Ciinical and Laboratory Diagnostic
Methods.

The Exhibition is displaying several instruments and
apparatus which demonstrate the development of new
ideas in laboratory diagnosis, including automation of
laboratory examinations, automatic count of blood cells, -
an automatic device for histological processing of tissues, ;
electrophcretic apparatus and apparatus for chromato-
graphy

Apparatus for Diagnosing Eye Diseases. The Exhibi-
tion has on display several apparatus required for diag-
nosing eve diseases: an apparatus for photographing the
funds and other parts of the eve, slit lamps, including a
lamp for examination in infra red rays of the spectrum,

a projection ophthalmoscope, adaptometers and adaptope-
rimeters.

ADM Adaptometer. This instrument is designed for
examining nocturnal and twilight vision (light sensitivity
and visual acuity in a weak light).

The ADM adaptometer permits of an all-round exami-

| nation of nocturnal vision and recording in a short pe-

! riod of time the curve of increasing light sensitivity after

blinding with a beam of light or after a prolonged stay
in the dark.

) The instrument consists of a measuring device, a
sphere for light adaptation and a control panel. It works
on 127 and 220 V alternating current through a voltage
stabiliser located in the control panel.

The brightness of the objects changes within the li-
mits of | -25.10" e,

The brightness of the walls of the sphere oi preli-
minary light adaptation — 2500, 1250, 625, 312, 6.5 asb.

Weight of the instrument — 18,5 kg. . :
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Apparatus for Photognphh:ﬁsﬂe\:s::e:d;: o;:guglth::'
Eye. This appara ! o
ff\?:r&' :J‘l‘x:)tographs of the fundus without the lig

ular media an ”
reflexes sand haze from the surfaces of oc of the parts g‘

; of the apparatus. The image scale g o
optical parts of the appar .alues is the same for e
n? the fundus measured in angular values A ‘ii?
' )

' - 3

s ¥

tographing the Fundus and Other

t for Phol oo
Apparatus Parts of the Eve. 1“ /

]

*
+
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cyes with different degrees of ametropia, owing to which
it is possible to make measurements in the fundus. The
apparatus is equipped with a special device — compensa-
tor for astigmatism — by means of which it is possible
to make clear pictures of the fundus of an astigmatic
eye. :

! ! The apparatus works on 127 and.220 V of alternating
lcurrent.

| Magnification of the film -- 2.

. Apgle of the field of vision - 24°

; " The apparatus compensates for the patient’s ametro-
_pia from —20 to +20 diopters and astigmatism -~ up 1o
I 5 diopters.

Apparatus for Ultrasonic Diagnosis. Oi late the atten-
tion of investigators has been increasingly attracted to
ultrasonic methods of diagnosing malignant neoplasms
because these methods can serve as a substantial supple-
ment to roentgen methods of examination.

- The USD-4, one of these apparatus developed in the
USSR for ultrasonic diagnosis of tumors, is displayed
at the Exhibition.

USD-4 Ultrasonic Diagnostic Apparatus. This appara-

tus is designed for diagnosing and determining the loca-

lisation of tumors and other pathological changes in the
"human organism by reflected ultrasonic impulses by the
ultrasonic location method. The method is based on the
difference in ihe densities of tumoral and normal tissues.
The ultrasoni¢ impulse sent through the tissues is reflec-
ted from the denser structures and enters the pick-up
which transforms the ultrasonic energy into electric ener-
gv. The reflected impulse is amplified and recorded on the
screens of cathode-ray tubes.

Ultrasonic echolation is an important supplement to
the roentgen method of examination because it makes
possible early diagnosis of malignant tumors which are
not. discovered for their small size and density, the latter
being close to that of the surrounding tissue, or are inac-
cessible for other reasons.

The apparatus is mounted in a metal case on wheels.
The lower compartment contains two power blocks on

. whose anterior panels are tumbler handles, signal bulbs,
safety fuses, switch buttons and handles for regulating
the generator power.

2 3axas 1482 17
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3 Ultrasound diagnostic apparatus, UZD-4 )
The upper compartment contains all the other blocks

of the apparatus with the corresponding control elements. . j
The photocone is located on top; during the photography i
of echograms it is lowcred and fixed against the screen .
of any of the tubes. A «Zorki» type camera and a nume-
rator of the photographed echograms are fastened on the
photocone. The numbers are set manually.
Working frequency of the apparatus — 2.5, 5, 10 and ,
3 15 MHz. o
§ 18
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Depth of action: ‘?_
at a frequency of 2.5 MHz — 90 mm
» » 5 » —55 » - {
» » 10 » — 30 » :
> » 15 » — 15 » [
Resolving power: : ‘3
a) depth: at a frequency of 25 MHz — 3.5 mm I !
» » 5 > — 2 o> |
» » 10 » — 1.2 » . ‘
» » 15 » — 1.2 » .
b) azimuth: » > 25 » -- 35 »
» » 5 » — 10 »
> » 10 » — § »
» » 15 > — 5 o»

Duration of the temporary sweep — 300 psec.

Scanding speed - 0.8 |/sec.

Maximal size of image field in scanning --
150 x 150 mm.

Duration of impulses — | - 4 psec.

Mean powecr of ultrasound — 0 2—0G2 W,

Amplification coefficient of the high-irequency tract —
abhout 100 db.

The apparatus works on 220 V alternating current at
S0 Mz through two ferroresonant stabilisers (C—-0.75) ‘ \
supplied with the apparatus. ‘ ' )

——————ae -
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’ DIAGNOSTIC X-RAY APPARATUS

a7 Usual diagnostic X-ray apparatus are emploved for
5 examining  oncological patients: the apparatus include
s those designed for examining all parts and organs of the

2 body, as well as specialised devices for ascertaining the

= aiagnosic. :

K ¥he industry manufactures stationary apparatus of
two classes designed for large medical institutions and £

) i for the medical system at large, i. e, rural, district and )

1 urban hospitals and polyclinics. In addition, the industry
2 produces apparatus for the mobile X-ray units, i e, de-
N signed mainly for individual rural communities, and por {
- table apparatus for examining patients in wards and at

s home.

S Fluorographs miniature (film size - 31X31 mm) |

N and largesize (63 x63 mm) - are manufactured for pro- |
5 phylactic screemng of large sections of community :
} F-59P Large-Size Fluorograph. This apparatus is de

3 signed for mass radiological screening  of the popu-

‘;‘ lation )

3 It consists of a hoisting Support with base, camera. é
3 prop, roll and single casettes, and control panel

» The fluorograph is semiautomatic.

o Films are taken on 70-mwm nonperiorated film with & |

63% 63-mm size of image. The 350x<350-mm  screen i~ |

fluorescent and cylindrical. .
The apparatus is equipped with roll and singlé caset-
tes. The roll film casette is rewound automatically by

motor
The time relay makes it possible to sct a definite expo-

sition from 0.06 to 2 sec.

o

ORI B A
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The patient is moved vertically by means of the hoi- i
sting support within the range of 500 mm, with the aid 5
of the drive at the rate of 2 m/min.
The design and electric scheme of the fluorograph
make it possible to use it together with its roentgen in-
stallation. The control panel is fed through the roentgen : \

g

installation. |
The iluorograph has two picture counters -~ one 1n
The apparatus has device for inserting and illumi- y

the rollcasette and the other in the comtrol panel. & ll
" nating the registration card and imprinting its number
} on the picture. ‘ 1
The fluorograph set includes various accessories, spa- : \
i re parts and instruments. !
RKS-60 Scintillating Electrokymograph. This instru-
ment is designed for recording
1) contractions of dificrent pgris of the heart shadow.
2) pulsations of different parts of the shadow of the
major blood vessels,
3) capillary pulse of the pulmonary parenchyma fixed
at any point of the pulmonary tissuc,
4) differential pulmonarn ventilation,
5) electrocardiograiis. g
The instrument makes it possible to record simultaneo- . :
|

PR A

. ashy two processes. di oi the foregoing processes and
| an electrocardiogram. differential pulmonarn ventilation
’ of both lungs, and two leads of an electrocardiogram

TR

{ Combined with the rocatgen diagnostic apparatis this 10

f strument ensures objective recarding of W< fuactional

; Jate of the lungs and determination of normal and pa- :
thological states oi the heart muscle an dthe large blood K
vessels.

The scintillating clectrokymograph is of a block de-
sign and consists of the following independent blocks:

1) scintillating kinetic transducer,

2) photoelectric otatic transducer (the transducers are
adapted for installation directly on the roentgen screen). i i

3) amplifying and recording block which unites 3 |
twocanal photoamplifier. two-canal electrocardiograph
with an ink recording device and a system of stabilised
power sources mounted on a portable table,

4) two-canal cathode-ray oscilloscope mounted on 2
portable table,

21
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5) signalisation panel.
I'he blocks are interconnected by electric cables.
The instrument works on 127 and 220 v alternating
current.
power used irom the mains 600 W. .
ARD-3-125-B4 Diagnostic X-ray Apparatus. This ap-
paratus s desinged for N-ray department of large me
dical tnstitutions
1t consists of the apparatus proper. a support  for
fluoroscopy  and aimed  examinations, support  for
pictures with a device for tomography, and a support for
releradiographs. In addition, the apparatus is adapted
Jor connections with various devices used in special exa
minations, including angiocardiography
The generation tension 1s regulated from 40 to 100 RV
W fluoroscopy and from 40 to 125 kV in photography
in roentgenoscopy the anode current is regulated
smoothly within the range of 02 10 mA, in radiogra
phy - in stages of 500 (in tensions of up to 80 KV, 300
200, 125, 80 and 50 mA,
The time relay with a logarithmic scale ensures expo |
sitions of 002-- 6 sec. |
Sharp-focus N-ray tubes may be used in the apparatu~ . ‘
Highest power used — 47 kW, ‘
. L e r..ﬁ.f;__:_d-?%‘.l
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APPARATUS FOR RADIOISOTOPE DIAGNOSIS

The methods of diagnosis with the aid of radioisoto-
pes present great opportunities, which are still far from
heing exhausted. Radioisotopes can help identify most of
the diseases.

The instruments for radioisotope diagnosis can be
lassified into the following groups: '

. Clinical radiometers designed for determining the
nature and degree of accumulation of gamma-active sub-
~tances in different parts of the body, as well as for stu-
dving the dynamics of their moverment.

2. Gamma-topographs designed for obtaining the pic-
ture of distribution of gamma — or positron radiators
rntroduced into the body.

3. Scintillation and gas-discharge beta-sondes for lo-

- wating newgrowths within vacities and tissues by means
ol betaradioisotopes.

1 Instruments for measuring radioactive biosubstrates
tn various aggregate conditions.

The instruments of the first three groups are intended
for in vivo investigations while the instruments of the
fourth group are designed for clinical laboratory investi-
gations conducted in vitro.

Shown on the Exhibition are instruments of all of the
four groups.

The DSU-60 Diagnostic Scintillation Unit. The unit is
intended Tor diagnosting diseases caused by changes in
the functional state of the thyroid gland with the aid of
radioiodine introduced into the patient’s body in tracer -
doses. In clinical conditions, the unit can be broadly used
for the diagnosis of thyrotoxicoses, myxedemas, goitre,

24
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Diagnostic scintillation unit.
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(e At the same time. it can be used for locating meta-
stases of thyroid cancer,

The sensitivity of the unit is 102 microcuries with ‘
double excess against the background and in measure- )‘
ments at a distance of 10 cm. irom the radioactive sour: {
o This permils to-carry out examination with a | mic- )
rocurie dose at a distance of 10 to 30 ch, from the pati- ' 5
ent's neck ~ C

The umit permits to conduct measurement of the acti- : ‘

aecunmlated an the thyvroid gland directly  in per
oot relative to the activity of the single dose administe-
ted to the patient The readings are takert from the scale
oi a pointer instruments graded in per cents. The time
oi measuretient dose not exceed 4 min.

itie unit is provided with a device ensuring semni-auto-
ialic conipensation of both the natural radiation back-
cronnd and the background from permanent sources.

The support with an optic adjuster makes it possible
auichhy to et the santillation pick-up —in the required
postion amd at a4 set distance from the patient’s  neck.
The setting 1s made according to the light spot produced
b the optic adjuster

fhe wint is cquipped with an output for  connecting
aito a recorder of the N370-A type for registering a time
count and an output into conversion unit with an output
prilse amphtude equal to 2V,

Power supply is ifrom an A.C. mains of 127220 v.
W Hz

Power consumption 1s 120 W

The GT-60 Gamma-Topograph. The instrument is de-
signed for studving the distribution  pattern ot gamma-
radivactive substances introduced into the body for a di-
agnostic or therapeutical purpose by way of automatic
~Canning of examined parts of the human body with the N :
4id of a collimated scintillation pick-up. A focal and func- -
tional diagnosis oi malignant tumours and their metasta-
ses in the thyvroid gland, liver and other organs, as well
as to study the distribution and localisation of gamma-
radiations can be done with this device.

The basic elements of the unit are the case with a
hydrolifting device, a built-in electronic radiometer, a
scanner a recording unit and a collimated scintillation .
pick-up. ' )

26
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‘he hasic technical characteristics are as follows: 3

“he maximal dimensions of the scanning area — %‘
250 % 350 mm. ' E

The minimal surface activity of radioiodine registered :
at a distance of 130 mm. from the scintillator butt and ’
with a double excess over the background of 0.2 micro-
curie per sm?. .

Linear resolution (at a distance of 150 mm. from the
scintitlator butt) s 0.5 to 1.0 mm/sec. ’

The scanning length is continuously regulated from 4 " : N
to 200 mm

The.recording system is graphic, on common  paper
tvpewriter a carbon tape.

Power supply is irom an A.C. mains 220 V.

Power consumption is 750 W. _

The BRK-81 Clinical Beta-Radiometer. This is a re
cording instrument connected to various scintillation and
Zas discharge beta-sondes designed for the diagnosis of
cancerous tumours in cavities and tissues with the aid of
phosphorus radioisotopes P3. These sondes enable the fol- ; -
lowing investigations:

1. Diagnosis of cancer oi the cervix uteri with the aid
ol the 10 BES-61 sonde.

2. Diagnosis of stomach cancer with the aid of the 6
BEG-61 sonde.

3. Diagnosis of cancer of the skin, mammary gland
with the aid of the 25 BES-61 sonde.

4. Diagnosis of cancer of the anterior optical wall with
the aid of the 8 BES-61 sonde.

5 Diagnosis of cancer of the posterior optical wall
with the aid of the 2.5 IBZ(-61 sonde.

The voltage of the power supply is 127,220 V.

The weight of the instrument is 12 kg. P s

Radiometer of Biological Liquids (RBZ-81). The inst- s
rument is designed ior measuring the activity of the gam-
ma-active isotope introduced into the body with therapeu-
tical aims in the daily or single quantity of urine, without
dissolution or evaporation.

The instrument indicates a percentage output of

R Shatanat ctad oY SRR

o
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R

gamma-active isotope in two litres of the investigated
biological liquid with activity of 70 microcuries to 0.05
microcuries. <
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Clinical beta-radivmeter, BRK 61
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Radwometer for doiogicai Mrgunds

The instrument has two mieasuring scales: «per cents»
and «pulses per sec.».

The integrating circuit oi the instrument has a time
constant of 0.1 to 30 sec depending on the range of mea:
surement.

The instrument ensures the detection o1 decay in con-
ducting measurements of radioiodine ' n urine for the
three days after administration to the patient

The design of the instrument provides lor o ower dose
of irradiation for the service personnel. which v not over
the timit dose even at the maximal activity of 70 micro-
curies.

The power supply voltage is 127/220 V

The weight oi the instrument is about 60 kg
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DOSIMETERS AND RADIOMETERS

A sharp increase 1n radioactive materials production

in recent vears and their wider application for diagnosis

and treatment, as well as the growing number of people

alfected by ionizing radiation, resulted in the necessity

of designing precision instruments for determining the

: radiation dose both for treatment purposes; and for the

protection oi personnel. Dozens of various dosimeters can

' be used for measuring the doses received by various or-

gans and by the entire body of the patient treated, as

well as for determining the field limits, and for control

and calibration of the working instruments. A great va-

riety of dosimeters is also nceded. since complicated ener-

gy distribution, and a wide range of quantum doses and

“ effective energies accompany the practical work of emit-
1# ters in clinics.

Some models of dosimeters are to be found at the

exhibition, for measuring dose rates from hundredths of a

microroentgen per second (protection  control) up to

BT N

Condenser dosimeter,
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hundreds of roentgens per minute (unit gamma-therapy)
and thousands of roentgens fer second (close-focal X-ray
therapy). as well as doses from hundredths and thou-
sandths of a roentgen (individual dosage) up to thou-
<ands and tens of thousands of roentgens (local dose in
the course of therapy).

Condenser Dosimeter for Roentgen and Gamma Ra-
diation {KD-1-M).

The KD-1-M dosimeter is used to measure the doses
and dose rates of roentgen and gamma radiation with
quantum effective energies of 20 keV to 20 MeV. The do-
simeter is a condenser type instrument, with connection
to electrometer with replaceable ionization chambers. The
dosimeter is supplied with four ionization chambers, one
of which, connected by a flexible wire, is used for remo-
te radiation control.

Among the chambers there is also a special sphere-type
small volume ionization chamber - 0.7 cm® —for soft
roentgen radiation measurements.

The range of the dose rates measured is from 2 R’min
to 10,000 R/min. The range of the doses measured is irom

+ 1 R to 2,500 R. The dosimeter’s measurement error does
not exceed 10% of the value of the measured doses or
the dose rates. The instrument has a special device for
radioactive control of the accuracy of the measurements.

A specially designed generator with semiconductor
tubes P3V and D7Zh is used for loading the dosimeter’s
clectrostatic system. Rectified voltage of about 1,000 is
obtained at the generator’s output.

The generator’'s power supply is provided by two bat-
teries of the KBS-L-0.50 type, or by the alternating--cur-
rent mains with the voltage of 127 or 220, and with the
irequency of 50 Hz.

«Medic» Radiometering Unit.—The unit used for abso-
lute measurements of activity and for assessing the spec-
tral composition of low-energy beta-emitters.” The unit
makes it possible to analyze simultaneously two compo-
nents in a mixture, i. e. tritium and carbon.

The unit consists of the following main parts: a detect-
ing element with two FEU-13 photomultipliers, a light
screen and a cuvette with liquid scintillator, an electronic
unit with two amplifiers, a coincidence circuit with a com-
mutation block, a two-channel differential discriminator,
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two scaling units, an electronic chronometer, a control : '
unit, a power unit and a high-voltage power unit, and a o
cooler with protective shell, which provides for the cooling \
of the detecting element to 10° Centrigrade. ’ % ;

The emcieng())r of carbon registration is 80%, with the Edal

backgrodgd of 60 counts per minute. 3 :
T ﬁciencg of tritium registration is 20% with the s !
background of 70 counts per minute. . & ‘

The stability of the registration efficiency in time is
not lower than 10% after 8 hours of continuous work. A \

The count capacity of the scaling units is 10% counts, o ;
with the resolution time of | psec.

The time of count measurcments oi 1, 10, 100, 1,000
and 10,000 sec. can be given automatically by the electro-
nic chronometer.

The circuit elements of high stability and precision g%
have tubes, while logical assemblies—i. e. the anticoinci- g
dence circuit, the commutation block, etc.—have semicon- e
ductor triodes. : >

The power supply is from the alternating-current ma- By
ins of 220 V. S

Pocket Radiometer RK-01. This instrument is used for e
radiation safety control by the gamma- and hard beta- u®
radiation in shops, laboratories and in the field. g \

The instrument has the following ranges of measure- ?g {
ments by the gamma radiation: A %

1. from 0 to | pR/sec; IR

2. from 0 to 10 uR/sec; A

3. from 0 to 100 pR/sec; ? :

~ 4. from 0 to 1,000 uR/sec. 2%

The range of the gamma-quantum energies measured Y

is from 200 keV to 2 MeV.

P

- The scales for the beta-radiation measurements are “ﬁ‘ \
calibrated on the spot, under normal exploitation condi- e i
tions.

With the radiation intensity showing a significant .
increase (up to 10,000 pR/sec.) within any range, the -

instrument’s needle is above the maximum point of the
scale, and does not return to its initial position. This is a
guarantee of the accuracy of measurements in high fields.

The measurement error in all ran does not exceed
+10%; The power supply is provided by one element of
the 1KS-U-3 type. The radiometer can work continuously

‘AN ‘." :, K ~ 4 o o &:—r ) ;« 5
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for 200 hours with one element. The weight of the instru-
ment is about 650 g.

Higher Precision Roentgenmeter RP-1. The roentgen-
meter is used for checking the accuracy of the dosimeters
and roentgenmeters for measurements of roentgen and
yamma.-radiation dose power within the energy range of

‘ gﬂ kev to 2.5 MeV. It is a standard instrument of 2nd ca-
tegory. The instrument consists of the measuring desk
and a remote block with a set of ionization chambers with
the volumes of 21. and 20 cm®.

The maximum error in the range between 03 and
30,000 pk/h is +5% of the nominal scale value. The ad-
ditional error with the power-line fluctuations of +10%
is +3%. The additional temperature error is *=1° Cen-
trigrade. The error in the energy dependence is 5%
throughout the energy range, with due consideration to
the correction factors (constants). The weight is 9.6 kg.
The seven-conductor cable allows for the detecting ele-
ment to be installed 10 meters from the instrument.

Standard Calibration Unit for Dosimeters Within the
. Energy Range of 20 to 60 keV, The unit is used for che-
i cking and calibnting dosimeters by comparing their
measurements with those of the standard calibration unit
itsell. The unit gives absolute measurements of the X-ray
dose power with the voltage on the Roentgen tube of 20
to 60 keV. The limits of the dose power measurements

. with the standard ionization chamber in the unit's set are
from 1 to 10,000 R/min. The measurement error does not
exceed *5% if the voltmeter of 0.2.cl, with which the
EMU-8 is supplied, is used as the output instrument.

The unit consists of the following main elements: a
standard ionization chamber, a calibration bench, and en
electromeasuring and feeding element. The roentgen in-
stallation RUM-7 with the BPV-60 Roentgen tube is used

. as the source of roentgen rays. The ionization chamber

. is of the plano-parallet type, and includes the potential,
measuring and shielding electrodes.

The ionization current in the standard chamber is
measured with the electrometering amplifier EMU-3. The
removable cascade EMU-3 is connected with the output

| of the measuring electrode by a coupling nut.

The calibration bench inciudes a cylindrical guide fi-
xed on a special support, and a movabfe calibration stage

g
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Standard Calibration Lt for Dosuneters. -
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with two platiorms — for the standard chamber and for
the chamber of the calibrated instrument. On the une side
of the calibration bench there is a bracket for the Roent- 3 .
gen tube, and on the other —- a support for the telescopic
magnifier A cross-hair is marked n iront of the cve
piece for better locussing.
A hinged lamp is fixed on the Roentgen tube bestde
- the bracket, to give light for focussing the chambers in a
ray beani. A :
A VS rectitier is used to create an electric field
between the electrodes. A potential of about 3,500 \ s
needed to obtain saturation current while measuring the
dose powers of approximately 10,000 R/min.
The standard chambe is put on the platiorm ot the ca-
libration stage and fixed with clamps resembling in prin .
ciple screws with coupling nuts, The chambers i the che-
cked instruments are fixed on the second platiorm of the
calibration stage. Here either a stand, or a thimbiv cham-
ber holder could be used. Both platforms are rigid!y cop-
nected, and can be moved in horizontai direction, per:
pendicularly to the ray beam, with the help of the screw-
nut pair The measurement of the distance is made on the
ruler fixed on the stage. .
Standard Dosimeter DIM-60. The instrument 12 pved o
for measuring the doses and dose powers oi rocntyen-ra-
diation within the voltage range of 80 to 300 LV .
gemma-radiation with the quantum encrgy of OGS 1
1.3 MeV. The scale of the instrument 1s caiibrated 11 ro-
entgens and roentgens per minute. The dosimeter i~ need ¢

Reference dosimeter, “DIM-— 60",
3. Y ,"
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in medical roentgen and gamina-laboratories, and in che-
cking laboratories .

The dosimeter measures the ionization currents appe-
aring in thimble chambers under the iniluence of radia-
tion. The ionization currents originating 1n the irradiated
chember are measured with a spectal electromeasuring
device which consists of a quadrant electrometer, high-
resistance measuring resistors, and measuring conden-
sers. To check the accuracy ol the dosimeter’s work, it
has a special radioactive control ionizer inside.

The dosimeter consists of the following:

1. Electromeasuring unit -- the rectifier, electrometer,
measuring resistors and condensers — in a cast metal
shell.

2. lonization chambers the main one — of the 5 cm.3 .
volume — and the chamber for shield -~ checking -- of
the 800 cm?® volume - wiht removable aluminium caps
2 mm. thick for radiation mcasurements of 0.5 MeV. The
chambers are made oi special plastic.

3. Two connective, highly-1solated cables.

The cable is fixed to the main chamber with epoxide
resin, and it cannot be disconnected.

The cable is connected with the shield-checking cham-
ber by means of a locking screw. The cables are single-
conductor, screened ones

The dosimeter works from the alternating-current
mains of 220, 127 and 110 V° The instrument consumes
10 watts.

The limits of the dose powers and doses measured:

a) with the main chamber - of the 5 ¢cm.? volume —
the dosimeter can be switched on for the following sca-
les:

I. the position of the range-switch,

2-— 15 R/min |

3 -60 R/min.,

4. 300 R;

b) with the shield-checking chamber — of the 800 c¢cm.?
volume -— the posilion of the range-switch,

5.— 30 pR.

The error of the measuring instruments is +3% of the
maximum value on the scale. with due consideration to
the chamber’s energy dependence. The weight oi the dosi-
meter is 9 kg.

ok v
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EQUIPMENT FOR RADIATION THERAPY

Roentgen radiabion s successiuliy ased 107 the treat
ment of mahgnant newgrowths in some organ~ A range
of X-ray therapy apparatus for vartous voltages are ma
nufactured for this purpose In the treatment 0 skin and
superficial pathological toci voltages ot 10 1 o0 KV are
used with X-ray tubes having ap cutput windew o1 bervt
lium, as well as commontvpe apparata tor oo kN vl
tage

Both stationury and rot:ton tvpe apparati. o volta-
ges of up to 250 KV are mianmibfactured for the treatment
of pathological focr at moderate depths. Deep-lving pa-
thological foci are treated, as a rule, with artificial radio-
active preparations, primarily radiocobalt Cev®

For a number of vears, the USSR manufactured only
one type of static apparatus with the radiation source of
400 g of radwum cquivalent In recent time. designs ligave
been made and maneiacture started 0 new umits wity
Co™ cource for both static and rotatom vradiation fhe
source activity of these apparatus vartes {rom 2o to
4,000 curies.

Besides, the L.xhuhition hius on aiaplay 15 o 27 Mo
betatron units for hard gamma and beta-radiation aod
a 5 MeV. linear accelerator

The URT-200-20-3 (RUM-11}) X Ray Therapeutical
Apparatus.

This modern therapentical unit i< designed for the ra-
diation treatrovnt of various disease~. and above all, ma-
lignant tumour~ 1 the visceral organs.  Its capacity 1s
20 mA, at 200 kV

For their penetrating capacity, hoimogencity and fa
vourable spatial distribution, the radiations from the

a7
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RUM—13 apparatus.

X-rzy tube create conditions where it is goaiblc to obta-
in considerable depth doses with the ieas tble injury
to the skin and normal tissues. The comp sive use of
the URT-200-20-3 for total, multiple field and transvagis
nal irradiation treatments is ensured by the movements of
the X-ray tube and the patient’s table which are necessa-
ry for s normal therapeutical procedure, as well as by a
large choice of adjust objectives requiring no additional
protection of the patient.

The generating device Is a half-wave circuit using two
kenotrons,

The X-ray tube has a protective case against unused
roentgen radiation. -

The support of the apparstus grmlts to shift the X-ray
tube within the limits required treatment procedures.

The support column bebrllx a mobile with
the X-ray tube is fixed on a stationary base plate, on

38
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 which a high-voltage generating set is also instalied. The
~ movements of the X-ray tube are accurately balanced, and
special holders keep it fixed in & set position. The pati-
ent’s coach can be adjusted to any position.
pL Set6 of filters Al — 3, Cu—O.g” Cu—08 Cu-—1,
) .. .

Power supply: 220/380 V (50 Hz).

Power consumption — about 6 ¥kW.

The RUT-250-15-1 (RUM-13)—~Type Stationary Reent- .
genotherapeutical Apparatus fer Mobile Irradiation.
This is an up-to-date X-ray uni for the treatment of deep-
fying foci by mobile irradiation ds.

Its output is 15 mA. at 250 kV., built on a constant
voltage circuit. ’ :

The angle of swing is 30—360", The velocity of swing ]
is05r. p.m. .

The swing radius is 50 cm. The generating set is based
on the doubling circuit at fixed voltage. The selenium

~ rectificr is highly stable and has a good life expectancy.

The small-sized 4 BTM-250 X-ray tube produces a dose

of up to 100 r. per min., and is enclosed in a protective
, case. : :

: The control circuit is equipped with an automatic sta-

bilization of the X-ray tube anode voltage and low-inertia

4 automatic stabilization of anode current at 5, 10 and

. 15 mA. settings.

E o The required setting is obtained by depressing keys
iR on the control panel in 5 sec. at the most. -
The patient’s coach is of the console-type on a light

: tubular support.

The_table top sized 500 by 2,000 mm. cai be moved
130 mm. in the transverse direction.

The check-up on patient’s position and the accuracy of
direction of the X-ray beam to the focus of irradiation are
ensured by three beam definers and two fluorescent
screens for mirror vision, whose system is located under
the console part ol the patient’s table.

The set of adjust diaphragms for mobile irradiatior
permits to set 17 rectanFular and found fields of various
size for a swing radius of 50 cm

For irradiation with a static beam the apparatus is
provided with a set of 11 adjust objectives with focal
length oi 30, 40, 50, and 60 cm., each equipped with ope-

[
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nings ior the romisation chamber and for observations of

the triadation freld. _ r

Pon. s suppiy is taken from the three phase 220/350 V.
>

S by (.
Pove consumption is about X kW \
The RUT-60-20-1 Mobile X-Ray Unit tor Close-Range l

Therapy i~ weparatus is dosigned for near foons mir‘fa- §

ce thoerar o waitn the roentgen radtation passmyg out ol a ;

fardesy o ened it a bers i dis ;
[ Ve gecerated \f,\lh.gf‘ i~ conttmoushy rogulated {rom 7
P to b kN the anode current - up to 20 m {

The it is provided with a control niibapimeter for
a reguse chieckoup en the pringpal set. The voitmeter has
g kiloves seaie Voltage decrease an the appaiatus and
1 othe mnins i compensatad autonmstoatio e heating
Carrent for the N rat tabe i~ staboined

The whole et 1o mounted o o catieee, winch can
Le moved by one person

The srparates ia supphicd with fooe oo piters,
P tecaaess OF U5 10 and 20 o respectioedy

The aunitiary part set giso includes N adaat objee
tives, the dunmcter of the drradistion held rangng from
5 ta 50 mim

Betatrons.  Belatron  units
producing hard gamma and
beta tadiations are designed for
the treatment  of  malignant

neoplosias i vartous organs o

the bt bead o These ang are
TR DYTE BT TUNNTI IS PY SN B AU 1)
Charges pathicies tetectross
Tine s tians e geceteratod

the bt o are ihireatad Go th
target pioancing o b eead o
i Facea N «
rated electines coe o sennn directs
fromm fog H\l;’ﬁ.ﬂl'”; chamibor
it Lo warroiadings cnace, bota
radtation gt et

Betarrones a0 b crentinted

EN r;‘n!m’.n., Cloctron o tvpes

Wi L [ S

. somes mdical T T tatron
o hstanction (Uiteeeny Perdolum - type
brie, perdalumctype, ete).
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The major portion of gamma-radiation of high-energy 3
ciections generated by the betatron is radiated in a very ,
riarrow corporal angle, which makes the betatron a va-
jLat e source +f, radiation. At the same hme‘n'notahlo fea-
(ire of high cnergy radiation 1s the possibilitn of em-
iy baroe depth doses without injury to the <kin »
Characteristics of Medical Betatrons
- S~ e S e
. Suinging.
Parameters . Motit . penduiamtype
- o ‘ - -
i - : v s
L aergy of acoelerved electrans, MeV ‘;*62:‘ ; N’,‘«’
Werght of acteoe steell ha r;'-':.‘; (\;:u’l .
Weght of ciectiomnagnel, hi . . I,IQ(X) b _;
Wbt of upper detachab'e part, kg ! . fopead
Cooling sy stery ) i ; forced, air orcou,] air y 1
N Ventitator cara. .. Y per hour. ; 2 by 500 : ﬁ‘:;) -
Foviency of oower supphy Hz . ' 50 < ¢
titensity of raduafion cat a distance of ! ' g <
i m from the target, R per min. . 3'2 1 o )
Weight of tead screen, kg . S ?& ; W
Accelerating chamber . . . sealed-off ; ‘ssea r;\'-(: .
Tvpe of betatror . o B—4 — 1545
' ‘?‘_A.
* i the <wirg centre (800 mm. irom the targes).
e s
o

¥
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3 RADIOACTIVE PREPARATIONS

e

3§ Radioactive preparations (isotopes) plav an increasin-
gly important part in research and medical practice, in
3 diagnosis and treatment of malignant tumors. An increa-

singly growing number of medical instituttons use gam-
ma-apparatus with a charge of radioactive cobalt, radio-
cobit needles, applicators, and various radioactive pre-
parations in the form of labeled compounds and open
sources jor diagnosis and therapy. In 1961 the number of
such institutions in the {!SSR exceded 400.

Today the USSR is manufacturing many different
sources of alpha, beta, gamma and neutron radiation.
More than 50,000 control a and B radiators for gradua-
ting instruments, including dosimetric and specia?rmedi-
cal apparatus, and only on the basis of Sr* and Pu®®, alo-
ne are manufactured annuallv. Close to 600 various labe-
led compounds with 120 radioactive isotopes are produced
on a mass scale. Most of them are listed in the isotope
catalogue («lsotopes, Radiation Sources and Radioactive
Materials». Atomizdat. Moscow 1959), although the assor- ;
tment of preparations used for medical purposes has now
considerably increased. ;

The system of individual orders, accordings to which z
it is possible to order not only serially produced prepa- |
rations listed in the catalogue, but also labeled com- {
pounds or sources in requisitc amounts and in accordance ‘
with individual technical requirements has fostered the
development of a series of new diagnostic and therapeu-
tic methods using radioactive preparations.

In order fully to satisiv any demand for extensively !
used prepargtions with isotopes P32, Ji3! etc.. even when 1
they were ngt ordered in due time,- the factories and All- ;

3
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those with - short lived isotopes. To supply the organisa-
Hons in outhvmig districts with radioactive preparations, &
especially with short fived isotopes, new preparation la-
boratories are being put n operation in diiferent Soviet
Citles

The clinicakpurpose radioactive preparations are dis-
pensed in standard portions (packing) in order that the-
se portions may essentiallv coustifute single doses usad
on location,

The preparations designed for njections are tested
bologically for sterilits and pyregencsic Many prepara-
tons are dispensed in sterile isotonic solutions (P32 (1
K+ Co%, Co%, As® Y%, 131 ete )

Most of the medical preparations ir¢ delivcred 11 ' oht
vontamners with addinonal external camiscinlinings nack-
g, which spares the consumer the froubic and CXpense;
connected with transportation and riakes n passihic ir
a number of cases to use the transport containers for <to-

|

i !

Union Isotope Agency have set up a odntinously reple- |
niished reserve of all radioactive preparations, including ' ‘

ring the isotopes. .
he aforesaid packing has been worked out 1m confor-
mity with the new rules and requirements set jorth in the ;

«Sanitary Rules for Working with Radioactive Substances
and Sources of lonising Radiations» No 330 - 60,
Some 50 preparations with radioactive tsotopes used
in diagnosing and treating tumors are demopstrated at
the Exhibition In addition to such well-known and long-
used therapeutic and diagnostic radioactive preparations .
as sodium chloridde (with Na*'), manobasic <odium nhos: “
phate (P%), sodium chromate and chromic chlortde
(Crsl), ferrous ascorbate (Fe$). sodiumn 1odid. (10 col
loidal gold (Au'*®), etc., manyv new preparations gow used
in medical practice are represented at the Exhibition The-
se are, in the first place, a group of therapeutic prepara-
tions in the form of colloidal solution- containing various
radioactive isotopes and having difierent physicochemical
properties. Thus, for example, of interest to radioatherapy
are the colloidal preparations with P2 apnd Y% {short li-
ved B-radiators with hard p-radiation and an energy of
1.7 and 2.2 MeV respetivelv), chromium phosphite and
zirconyl phosphate with P32 The latter is dispensed in
the form of positively and negatively charged radiosols

St M

MR
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which are mixed before injection in various proportions to
obtain the required degree of dispersion or to coagulate
the sol. Colloidal solutions of yttrium fluoride, yttrium
phosghate and yttrium silicate are %lso represented.

The short half-life of Y® (64 hours), hard B-radiation

J and adsence of y-radiation make this isotope very promi-
six}g for clinicaT radiology, radiation therapy in parti-
cular.

In addition to the colleidal solution of Au'* prepara-
tions of colloidal Au!® covered with inactive silver are
‘ now produced, the silver playing the role of conductor

for transporting colloidal parficles along the lymphatics.
‘ Solutions of short lived Ag''! (hali-life - 7.6 days,
‘ B-radiation with the energy of 1.4 MeV and y-radiation
’ with the energy of 340 keV). Silver preparations oi those
i covered with silver possess, as is well-known, bhacterici-
| dal action, which is their additional merit.

Of considebrale interest for diagnosis is a series of
iodised preparations (with I')—Bengal rose. diodfiuo-
rescein, cardiotract (3,5-diiodo-4-piridon-N-acetic acid
diethylamine), triiodothyronine, glyceryl trioleate, human
serum albumin, etc.

Of the hard B- and y-sources intended for radiothe-
rapy, such as needles and applicators, as well as things
inrtoduced into the body in radiosurgical methods of tre-

. atment, the Exhibition is demonstrating sets oi radioco-
' balt (Co%) needles and applicators, gold grains (Au'")
for introduction into the tissues by means of a special
pistol, seli-resorbing substances, skin gapplicators, etc.
| The flexible skin applicators with P are made on
the basis of ion exchange materials. Such applicators
X 5X10 and 10X10 cm in size, packed in a thin lavsan
"4 - film (for additional safeguarding against possible con-
“ tamination), are very effectivelv used for the treatment
af of skin diseases. Made on the basis of various cationic and
| anionic membranes such applicators are also produced
with radioactive thallium (TI*®) and promethium
(Pm'v7), .
In addition to the clinical preparations represented
at the Exhibition, Soviet industry manufactures a large
! number of labeled organic compounds, including drugs,
hormones, etc., intended for experimental work in medico-
biological institutions. Among them there are many com-

4“
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pounds labeled with H?}, Cl4, S%  Ce¥*, P32 and
'Y The industry will annually master production of about

50 new labeled organic compounds. g
Instruments for Introducing Isotopes and Applicators L3
into Tissues and Organs. ¢
The Exlubtion is demonstrating sets aof instruments .
and dcvices for introducing various radioactive prepara- ‘e
tions and substances, applicators, needles and grains into “
the tissues and cavities of the organism Liquid radioac-
tive preparations (with 1'%, P32 etc.) are administered by b
means of special syringes two types of which are manu- y
factured with protection against f-radiation and y-radia- ¥
tion, and with a capacitv of 2.5, 10 and 20 mm. The sy- 2
ringe with protection against — y-radiation differs only in Tk
the construction of its protective case. 3
To administer a colloidal solution of radioactive gold oo
into tissues and cavities, there is a special apparatus _ i
which consists of a container and pumping device. .
1 All devices used for administering radioactive substan- <
i ces can be sterilised.
For sterilisation of solutions in ampules protective o
i electric sterilisers designed for a marginal activity of ¢
[ 50 millicuries are manufactured. In this case the steriliser

ensures reduction of radiation to 0.05 R during a 4-hour k
working day. .

Several devices jor introducing radioactive ncedles
and grains have been elaborated and are being manufac- B
tured; these include a device for mechanical introduction . 1
of radioactive needles into itssues, pistols for admimster- ‘ |
ing necdles and grains into tissues, a set of instruments
for administering radioactive preparations into the root
of the tongue.

The Exhibition is also demonstrating, a set of instru-
ments for work with radioactive needles, the set being used
for various manipulations with the needles during prepa- . ‘
ration for their introduction into tissues. :

Pistol for Administering Radioactive Grains. The pis
ﬂ’ tol is designed for administering gold radioactive grains

(rods) into tumorous tissue. The size of the rganis is: dia-
| meter -— 0.8 mm, length — 2.5 mm. Aifter administration i
the grains remain in the tissues permanently. -

The pistol is charged with an irradiated aluminium "f
magazine containing 16 goldg rains; until administration

45
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Instrument for

introduction of

radiogold into
cavities.
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the magazine is kept in the container or some other pro-
tective device.

Apparatus for Administering Radioactive Gold into Ca-
vities. The apparatus is designed for interstitial and intra-
cavitary administration .of colloidal solution of radioac-
tive gold.

The apparatus consists of two main parts: container
and pumping device with hose and needle.

The entire pumping system is filled beforehand with
physiologic saline solution which is administered into the
patient's tissues. This is jollowed by adminisjration of
radioactive gold, for which purpose, with the needle in-
troduced into the tissue, the handle is turned to <gold>
and pressure is applied to the syringe plungef. To admi-
nister the entire dose of the preparation, ysiologic sa-
line solution is fed into the hose, the - solution simulta-
neously cleaning the system of the gold.

The apparatus is filled with radioactive gold Au'*®
behind a protective device which protects the body against
irradiation. . ‘

The protection of the hands ‘of the attendinﬁ personnel
is ensured by the distance between the hands and the
source of radiation.
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RADIOPROTECTION EQUIPMENT |

- The range of radiation protection equipment used for
work with closed and open preparations, as well as ol
‘» auxiliary protective equipment manufactured in the So-
viet Union is quite veratile and could not be fully repre-
sented at the Exhibition in view of its limited space.
The Exhibition has on display only some samples of
equipment for work with closed and open preparations.
General-purpose protective eluipment, such as hermetic
chambers, draught hoods, lead bricks, screens, lead safes
and boxes, sterilizers, manipulating instruments, collec-
tors, filters, overalls, masks, sanitary engineering equip-
ment, profiled articles of plasticate are constantly demon-
stratecr at the special shop «<lsotopes».

The Exhibition displays the smallest set of radiation
protection equipment for work with closed and open pre-
parations.

The central part of the exposition is occupied by the
protective storage with a bridge crane and a transporter S
¢ diverging on both sides of the storage. The storase is in- ;
. tended for keeping working containers with radioactive
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. preparations and applicators and for their mechanised
k transportation from the storage to the working sites of ra-
; diological department using closed and open sources of
radiation, and back Along the left-hand branch of the
: transporter, equipment is laid out intended for work with
r open radiactive preparations. Demonstrated here are an
; up-to-date mechanised radiomanipulating unit, GRK-61, a
transfer table, an attendant's screen, sterilizers, contai-
ners for the transportation of preparations and waste,
and unpacking tools.
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Along the right-hand branch of the transporter, there
is equipment for work with closed preparations, such as
a radiomanipulating table with a set of curved manipu-
lating instruments, a bandaging tabie, protective screens
and sterilizers, a moulage screen, a safe and a roller car-
riage for patients.

Protective shelf with a bridge crane and transporters.

The protective sheli consists of two concrete walls
and a horizontal sheli shaped in section H-wise. On the .
shelf. there are numbered pits for containers, while the
vertical walls serve to absorb the total radiation from the
sources placed in the containers and to enable the mo-
vement of the bridge crane along them. In each pit of
the shelf. there is a container set on its own roller-borne
cart and bearing the same number as the pit. The con- .
{ainers have a standard appliance for clutching the hold v,

*  of the bridge crane.

The bridge crane consists of a frame moving along the
shelf on rails set on the latter's walls and a carriage with
a lifting mechanism travelling across the shelf along the
frame guides. The bridge crane is moved along and ac-
ross the shelf by hand. while lifting and lowering the con-
tainers is made with a button-operated electric drive.
A mirror ensures visual observations of the manipulations
in gripping.the containers or setting them into the pit.

The containers are delivered from the shelf to the
working sites by means of a system of transporters con-
sisting of a trunk chain transporter and branching trans-
porters to every working site. The trunk chain transpor:
ter passes through all of the rooms of the radiological
department, to which purpose windows are made in the
walls of adjacent rooms. The transporter chain is laid in
a masking trough where it moves with an electric drive.

The cart with the container, when set on the trans-
porter, becomes engaged with the chain, and the container
can be delivered from the storage to any room of the de-
partment or carried back. The transporter is controlled
either irom the storage equipped with a panel bearing a
programmed bush-button device, or from anv working
site by means of starting and stopping push-buttons.

The containers reach each working site by way of
branching transporters on which they are transferred
from the trunk line by means of manipulating tools.
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The protective shelf, the bridge crane and the trans-
porters have been designed by the State Scientific Re-
search Institute of Roentgeno-Radiology under the Minis-
try of Health of the Russian Federation.

The use of these appliances has shown that the irra-
diation level for the personnel of the radiological depart-
ment has decreased several times over.

The GRK-61 Radiomanipulating Unit. The radioma-
nipulating unit is a stationary protective device used
in the preparation of solutions of radioactive and toxic
preparations, as well as aggressive chemicals for medical
applications.

The unit makes it possible to work with Sodium 24
radioisotopes with activity of up to 5 millicuries, lodine
131 with activity of up to 200 millicuries, Gold 198 with
activity of up to 200 millicuries and with other radioac .

Radiomanipulating unit GRK—61.
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tive substances equivalent to the above for their activity
and energy of radiation.

The working operations on the unit are carried out
semiautomatically and by way of manipulation without
any direct contact with radioactive or toxic substances;
at the same time protection is ensured against external
alpha-, beta- and gamma-irradiation, as well as against
ccntamination of the sourrounding air with gases and
aerosols of radioactive and toxic substances.

The following operations can be made with the aid
oi the unit; the opening of sealed glass ampules, test-
tubes with a ground-in stopper and other inner packing of
preparations, dissolution of preparations in powder -- or
tablet — form in dosed portions of liquid, transfusion of
liquids from one vessel into another, dilution of solutions
with dosed portions oi liquid, macro- and microdosing of
liquid, sterilization of solutions in various packing or
vessels and the handing out of portions ready for use.

The operations with liquids, movement of instruments
and appliances are made by means of electromechanical
and hydraulic drives with push-button control, and cer-
tain operations are made with the aid of hand-controlled
mechanisms.

The volume of chamber is 0.13 m3.

The single volume of liquid put out by dosing devices
is between 0.00] and 20 ml.

The temperature of sterilization is 125°C.

The air exchange rate is 200 volumes per hour.

The normal vacuum in the chamber is 5 mm H;0.

The power supplv is from an A.C. circuit at 127 or

13 2t X LA

;
L 4
€
']
X
L4
*
LY
©
x
<
«

TR

220 v., 50 Hz.
The weight is about 1,000 kg. ')
The «RMS» Radiomaniptisling Table with a Set of o .
Radiomanipulating Instruments e«R3tis This table is Je Sz

signed for work with closed radioactive sourses of r‘u‘ﬁ:?i

radium-mesothorium, and cesium in the stationary con- N‘
ditions of radiological institutions. PO

The thickness of protective layers is calculated for
work with irradiation sources of radiocobalt with the ave-
rage stipulated activity of 40 millicuries placed in the
central point of the working zone. This ensures a decrea-
3e in the physical dose to 0.05 R. for a 4-hour working
ay.
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The set of radiomanipulating instruments provides for
the following operations:

|. Extraction of preparation or needles from the con-
tainers and their preparation for use.

2. Assembly and dismantling of moulages.

3. Placing of preparations or needles back into the
container for storage.

The table and.set of instruments are intended for
work in the sitting posture. The chair has a rotating seat
permitting to adjust its height to the heigh of the ope-
rator. :

The table is easily taken to pieces. The table has eight
drawers to keep radiomanipulating tools.

The characteristics feature of the set of radiomanipu-
lating tools is the surved shape of their handles or bla-

f des, so that the operator’s hands are laways protected
| during work with“the radiation sources. The set consists
‘ of 17 items (13 names in all).
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DRUGS FOR TREATING MALIGNANT TUMORS

Medicinal therapy of malignant tumours has been o~
suming an ever increasing significance recentiyv. It 15 ¢«
pecially effective when accompanied by other kinown me
thods, and with the surgical ones in particular. since ti
experience has shown that many medicinal substances
affect metastases more actively than primary tumours

Wide research is carried out in the Soviet Umon

< the field of new antiblastic preparations with ~clective
specific influence upon malignant tumours. Parallcl witn
that the methods are being elaborated of tumour chemo-
therapy combined with surgical intervention, Noray the
rapy and with the medicinal substances of a wide range
of effectivity. Therefore not only specific preparations for
tumour chemotherapy are represented at the cxhibition.
but also a number of medicines used in combined treat

ment. The total nuimber of the preparations cxhibite:
is 140.

Hormonal preparations were the first to be suceessiul
ly applied in medicinal therapy of tumours. Certain e
hormones and corticosteroids are used most oiter  Both:
male hormones or androgens, and the female oies, or
estrogens and progesterones, are finding application. O
the androgens testosterone-propionate, methyltesiosterain
and methylandrostanedial are represented, and oi the ot
rogens - diethylstilbestrol, diethylstilbestrol-propiinatc
and synestrol.

Together with them the corticosteroids are exhibited.
which are applied for «chemical» adrenalectomy in neg
lected cases of cancer of mammary and prostate glands,
as well as for treating some malignant diseases of the
blood, and lymphogranulomatosis.
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The first synthetic chemotherapeutic preparations to
be used in tumour chemotherapy were derivatives of di-
beta-chloroethylamines or nitrous analogues of yperite
(nitroyperites), whose final biological effect is in many
respects similar to that of irradiation. These substances
actively affect on tumour tissue, and especially to the
cells of the blood-forming tissue.

Novoembichine, sarcolysin, dopane and embito] - the
preparations used on a large scale here in the Soviet .
Union are exhibited

Novoembichine, or 2-chloro-prop_\'!»di(betu»chloroethyl)-
amino-chloro-hydrate, js indicated in cases of granuloma-
tosts, chronic myelosis and polycythemia. Positive resylts
have been obtained with noveembichine in metastses of
cancer of mammar, gland in lympth nodes, which deve-
top after radical operations.

Sarcolysin, or chIom-hydrate-di«para-di(beta~chloro
oth_\l)umim)phe’n.\-l;alanim‘, ts mainly used in cases of me-
tastases of testicle semmoma, Ewing tumour, myeloma,
TeliCUlON A oA mysed snZistadati-lioma. Thys, the prepa-
relien Cai be used in combined therapy of a number of
turhours, parallel  with surgical treatment  and X-ray
therapy. K

Dopane, or 4-methy - »di(beta-chlnroeth_\I)umino ura
al, is mostly applied in cases  of granulomatosis  and
myveloleukosis, Dopanc is produced in tablets It does not
. atfect the cardiovasceular system, liver or kidneys of trey.
4 ted patients
g Embitol, is . mixture of ortho-para-isomers of Xylil-di

4b(-ta-vhlnrneth;l) amine. Embitol iy eifective in cases of
nmphogranulomatosis and reticulosarcomatosis -

>

Thiophosphamide, ethyimidine and dipine these de

revatives of ethvlenimine are produced and widely used

. frere in the Soviet Union, Recently the use of benzoteph
N bias started

Thiophosphamide, r 1hiu»'l'cph(triuthylcnthinphosph(r
Deonder s effective in cases of neglected cancer of ovary,
and skin metastases of breast cancer It js well tolerated

Ethymidine, or 2.6-dioth_\'lenixmnu~4-ch|oru~p_\'ralnidon.~
is effective in cancer of the ovaries (Rvabov, ' L), and
can_also be used in inoperable cancer of the lungs

Dipine, or tetra»(eth)lenamide)-pipcrazine‘N.N' of di-
phosphoric acid, has been synthesized recently, and is un-
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dergoing tests in quite a number of clinics. Accordmg to
preliminary data, dipine is highly effective in cases of
chronic lympholeukosis.

Benzoteph, or benzyl-N!N!N!'' Nil.diethylenamide oi
hosphoric acid, is an effective anti-blastic preparation
lor treating cancer of the lungs with inetastases and
with pleural involvement. as well as pleural endothelio-
ma, breast cancer with metastases, and cancer of the
ovary. Paticnts tolerate the preparation better than they
do thiosphamide. Benzotept is also more gentle affects
on haemopoicsis.

In tumour chemotherapy, besides the derivatives ol
chloroethylamines and ethyvlenimine, esters of methanc:
sulphooxyacids are used, of which mvelosan is the most
interesting one.

Myelosan, or 1.4 di(metanesulphonil-oxy)butane, is in-
dicated in cases of leukemic form of chronic mveloleuko-
sis with moderate or marked splenomegaly. The advanta
ge of this preparation is its internal application and the
fact that patients tolerate it well.

The antimetabolite group, i. e. the preparations distur-
bing the svnthesis of nucleic acids, which afiects the
growth of tumour tissue, is represented at the cxhibition
by purine’s antagonist -- 6-mercaptopurine.

6-mercaptopurine is the most eifective  preparation
aimong purine’s antagonists. It is elfective in  cases ol
acute leukoses both in children, and in adults. The best
results are obtained when antimetabolites are administe
red together with preparations of the cortisone group, o
ACTH.

Antiblastic preparations of vegetable origin and anu
bioties are also exhibited. Most interesting among then.
: are colchamine, or omaine ointment, neocvde and crucine
Colchamine, or N-desacetylmethyvlcolchicine, is used i

treating chronic myelosis and lymphogranulomatosis Col
chamine is effective with the tumours of epithelial origin
The best results are obtained with the colchamine (oma
ne) ointment of a new composition, i. e. containing hyvalu
ronidase (lidase). ephedrine, or mesothrone and buti-
dione.

.Besides preparations affecting tumours specifically, a
great number preparations of symptomatic effects are al-
80 to be found at the exhibition.

YT S
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SURGICAL EQUIPMENT AND INSTRUMENTS

Surgery is one of the radical mmcthods of treating tu-
mors, the possibilities for surgical treatment of cancer ol
Bifferent localisations continuously extending. In connec-

- i with this the assortment of cquipment, apparatus and
i .- inaaments amploved is also expanding. The Exhibition

as on display equipment of a modern  operating  room
amd instruments for infervéntion in genrerel and thoraci
surgery, neurosurgery, gvnecology and ophthalmolom

This scction demonstrates a universal operating table
with push button controls, modern apparatus for inhala
tron anesthesia, artificial respiration and control of the
depth of anesthesia, o targe Tlrefles bomnary dor iph
Lizg the operating field and at the <omie time making ot
possibie to photograph the operating teld and transma
the image through a television canat *he ~ection also
has en dipslay apparatus Tor artificial circulation and an
artificial kidnev, installations for steriheing the air n the
eperating room, and other accessory apparatus Moreover,
there is an electric knite and an instaltation for sharpe
ning cutting surgical instruments electrotcticalivy. Among
the mnstruments used Tor surgicai intervention there are
more than two dozen models of instrunents and appara
tus jor suturing various organs amd tssiaos Toaddition,
ere s a wide assortment of surgvcal oa-troments ood
cquipment for surgical gyvoecology. ophthatmology and
otolaryngology, as well as neurosurger,

Operating Table with Automatic (nntrnls The table s
designed for various surgical operations .\ special device
makes 1t possible to place the patient in any position
casuring the most convenent access to the operated parts
of the body, and organs. The table consists of the tollo
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wing main parts: base, pedestal, panel, control panel with
panel box, and removable devices. ‘

The panel consists of five sections and a kidney sup-
port made of organic glass. The two central sections and
kidney support are power-driven, the remaining three sec-
tions (one head and two foot) turn and are fixed manual-
Iv by means of a special lock and radial toothing.

The panel has a lever for successively switching on 12
mechanised movements of the table. The table is so con-
structed as to permit of changing the position of the panel
longitudinally and transversely, as a whole, and the rela-
tionships of its individual sections. The table has a hydra-
ulic drive duplicated from the electric motor and fool

pedal.
1i the operaling room has special apparatus for roent-
R Zeiioscnpy vt Foenigenography, the table can be used

for necessary examinations. The low panels and absence
of handles for driving the table enable the surgeon to
work conveniently both standing and sitting.

:g The table works on 110 and 220 v alternating current ’
7 at 50 Hz.
3 Power used — 220 W.

Lift of panel irom extreme low position - 400 mm.

Angle of longitudinal tilt of the panel (after Trende
lenburg)  50°

Angle of transverse tilt oi the panel 25

Liit of the kidnev sceppar — 120 mn.

Dimensions of the table - 1800 - 430 - 700 mm.

Apparatus for Cutting and Coagulation with High-
Frequency Currents (TVHCh-1 Electric Knife). This ap-
paratus is designed for operations with high-frequency
currents with coagulation and cutting various soft tissues
(muscle, fat, pulmonary tissue, etc.). It is a two-tube
3 high-frequency generator assembled according to the con-
: denser system.

The apparatus has a filter to climinate conducted in:
terference to radio-reception.

The apparatus works on 127 and 220 v alternating
current. Nominal output power of the apparatus —
240460 W. Main frequency — 1900 kHz. Power used from
the mains — not more than 1500 W. The apparatus is
i supplied with a set of electrodes —- pin-shapecr. spherical,
plate and lead- and knives.
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- By request of the buyer the apparatus can be supplied
with a special set of bipolar and monopolar electrodes.

Installation for Electrolytic Sharpening of Medical In-
struments. This installation is designed for electrolytic
sharpening and honing of cutting medical instruments
and microtomes It consists of the following miain parts:
bath for the electrolyte, thermostat for heating the bath,
contact thermometer, rheostat with movable contact, re-
lay. heating elements, ieeding block, ammeter, voltimeter,
thermometer and switch.

The electrolvtic sharpening of instruments is based on
anodic dissolution of the metal in the electrolyte at a tem-
perature of 70°C. To sharpen an instrument, only its wor-
King pait 15 immersed in the electrolvte. The termoregu-
lator ensures mamtenance ol a constant temperature of
the electrohvte

The installation makes it possible to sharpen and
hone knives and other instruments  with blades up to
260 nom jong and 15- 35 angle of sharpenmg.

Electrolytic grinding equipment
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The installation works on 127 and 220 V alternating
current at 50 Hz. Power used — 700 W

AIKO-61 Artificial Circulation Apparatus for Local
Perfusion in Malignant Neoplasms. The apparatus is de-
signed for isolated periusions of chemical preparations
into different orpans in cases of malignant neoplasms. It
consists of two main blocks physiological in  which
blood circulates and 1s oavgenated, the preparation being
dissolved in the bieod, and a pneumatic drive which ser-

L
W

n

\pparatos {00 extracorporal blood circutation, AIKO - 61
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ves to drive the perfusion pumps. The pneumatic drive
works from a cylinder with compressed air. Both blocks
are mounted in a metal case which is in its turn mounted 3
in a valise. =

All the main work controls are assembled on th¢ panel
so that they can be easily operated by one person. ;

Medico-technical specifications of the apparatus: stro- i
ke volume of each pump 5 ¢ms per stroke: pulse rate - %
5 100 boats per minute; productivity of the  perfusion b
pumps - 1 fiter per minute; efiectiveness of the onvgena- :
tor - saturation up to 100 per cent of 1 liter of blood per £
minute. g

Apparatus for Production of FEsophagointestinal and ¢
Esophagogastric Anastomoses. The apparatus is designed <
for production of esophagogastric and csophagointestinal £
anastomoses with a mechanical clamp suture by a new &
method which substantially accelerates and simplilies the a
course of one of the most complicated operations and =
sharply reduces postoperative complications. The tissues .
being joined are sutured along their circumierence simu!
tanecusly with U-shaped tantalum wire clamps. Simuita-
neusly with the jormation of the round clamp suture a
rcund opening forming an internal iree passage between
the sutured organs is cut with a special knife.

The apparatus consists of two main parts: tubular fra-
me with handles and head with rod. On the flat surface
of the head there are indentations in which the clapms
rest and bend into a B-shape during the suturing of the
tissues. In the butt end of the irame therce are slots ior
the clamps. The tissues intended for suturing are placed
between the apparatus irame and the head.  The clamp
suture and lumen between the sutured organs are jormed
by a single pressure on the handles.

The apparatus may be sterilised in an autoclave at a
temperature of 120°C for 40 minutes, by boiling for 20 mi-
nutes in water or 10 minutes in a | per cent sodium bi-
carbonate solution.

UKB-25 and UKB-16 Apparatus for Suturing the
Stump of a Bronchus. These apparatus serve for suturing
the stump of a bronchus with metal clamps in pneumo-
nectomy and lobectamy for cancer, bronchiectasis, etc.

The apparatus diifer only in size. The UKB-25 serves
to suture the stump of a bronchus up to 25 mm and the
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Apparatus for suturing the bronchial stump, UKB
Apparatus for suturing the lung base, UKL,
UKB-16 - up to 16 mm long. The latter is used mainly in
operations on adolescents and children.
Each apparatus is supplied with 3,000 clamps.
UKL-80 and UKL-40 Apparatus for Suturing the Lung
hili.
These apparatus are used for suturing lung hili, as a
whole with two rows of metal clapms in pneumonectomi-
es, lobectomies and segmentectomies. The apparatus con-
62
B
B R i " e R T SR ... -4
A s AT LR - !

Declassified in Part - Sanitized Copy Approved for Release 2011/12/12 - CIA-RDP80T00246A017900260001-5



siderably accelerate and simplify radical operations on
the lungs, suturing the bronchi, vessels and the pulmona-
rv tissue, as a whole, reliably and hermectically. The two
models are analogous and differ only in size, the former
producing a suture 60 mm long, the latter 40 mm long
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APPARATUS FOR CHEMICAL AND BIOCHEMICAL
CANCER RESEARCH

Cancer research in the Soviet Union is conducted on
a broad scale and with a large number of technical means.
Only a small part of the apparatus and instruments used
in chemical and biochemical cancer research is represen-
ted at the exhibition

There are the following two main groups of apparatus:

I The apparatus for obtaining cell structures and for
preparation Iractionation: homogenizers, fraction collec-
tors. centrifuges, electrophoresis apparatus, solution fil-
ters, thermostats, and apparatus for tissue and virus cul-
tivation,

2. The instruments used for analyzing the structures
and components obtained.

The apparatus of last group are represented at the ex-
hibition by spectrographs and spectrophotometers, pola-
rographs, a luminescert spectroelectrophotometer and an
ultraviolet microspectrophotometer, apparatus of electro-
r1e paramagnetic resonance, an automatic instrument for
chromatographic determination of the amino acid COmpo
sition, electronic and other microscopes, a fluorometer, a
mass spectromdcter and quite a number of other interes-
ting instruments.

Chromatography Apparatus with Fraction Collector.
The apparatus is used for automatic selection of solven:
microsamples in the course of liquid column chromato-
graphy analysis It can be applied in biochemistry, agro-
chemistry, organic and physical chemistry, etc.

The KhKKV-1 apparatus selects liquid samples of the
given number of drops (microanalysis), or in given time
intervals.
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Apparatus for chromatography with fra et cedivetor
The selection of samples of the given number of drops
: is done by the counter consisting of a photoclectric daw
R unit and an electronic counter block.
* The switching of the apparatus from one programme
. to another is done merely by shifting of a corresponding

tumbler switch.
The KhKKV-1 apparatus consists of a receiving col-
. lector, a control desk and a chromatographic column with |
an elution device (i. e. washing out). 1

The set time intervals, min from | to 55,
The set number of drops from | to 110,
The volume of each vessel from 15 ml. up
The number of containers 150

Preparation Apparatus EFP-2 for Continuous Electro-
phoresis in Supporting Medium: The EFP-2 apparatus is
used for preparation fractionation by electrophoresis in

6 3axax 1482 65
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Preparation apparatus, FFp 2

the supporting medium oi the compounds moving in an ,
clectric field: proteins, amino acids, nucleic acids, vario- N
s non-organic compounds, etc. It can be applied for re-
search in chemistry, biochemistry, physiology and medi-
cine
The apparatus consists of the jollowing two aggrega-
tes: a unit for electrophoretic separation and a control
. desk.
1 The electrophoretic separation unit has special devices \
* for the elimination of the heat released during the electro- ‘
phoresis process, for cooling the cassette during fractio- '
nation to —3°C, for the preservation of a constant level
of the pH-buffer solution within the electrode system, for
maintenaining the set speed of the continuous feeding of
‘ buffer solutions and the initial solution and for secu-
p ring a uniform electric field in the separation zone.
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The control desk has a built-in high-voltage rectificr,
measuring instruments, a power stabilizer, and an emer-
gency protection and signalling system. The apparatus
is controlled with knobs on the front panel of the desk.

The electrophoretic separation takes place in a cassetfc 1
filled with the supporting medium -~ i e f{ine glass dust {
with spherical grains -- into which buffer solution and
the initial preparation are continuously pumped

The buffer solution, trickling down the capillary (ube~
in the glass dust, carries with it the fis<ioned substance
Iniluenced along their entire way by a constant electric
field perpendicular to the direction of the hquid's move. ‘
ment, the components of the substance are oriented, and
having divided by the moment the liquid reaches the lo. ,
wer part of the cassette, flow through corresponding out. ‘
let connections into the receivers.

‘ Specification-

The speed of the initial substance’s flow into the e ‘
sette (efficiency) is regulated, from 0 o 100 ) '

per
24 hour-,

The temperature o the liquid cooling the cassette is 4
Centigrade;

The number of receivers js 45,
The capacity of a single receiver i~ 100 m].

The voltage of the power supplv umit, regulated, i
from 100 to 1,000 v- "

The maximum current of the power

supply unit s
600 mA;
The overall dimensions and the weight of the appa-
- ratus: |
The separation  The control ‘
unit desk ‘
Length 1,530 mm 650 mmn
Height 1,510 mm 1160 mm
Width 830 mm 550 mm
Weight 450 kg 150 hg.
The supporting medium - glass dust with spherical

grains of 160—210 microns in diameter
5.

is highly re-
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sistant chemicallv, has the lowest adsorption power, is
washed casily, and does not deform:

The power supply output ier the electrode svstem is
power  stabilized.

Densitometer DI-1. The DI-1 densitometer is used for
mathematical processing o the electrophoregrams obtai-
ned during paper clectrophoresis or the <ame on a thin

Donrrcaeter D

coating of some medivm on o glass plate The instrument
automatically and objectively draws on common writing»
paper the curve of the electrophoretic separation of the
preparation, i e, the curve which corresponds on  the
changing density of the dveing along the entire Iength,
‘ of the clectrophoregram
3 Simultaneously  marks are drawn on the samé
sheet of paper, whose number is proportionate to
the integral value of the curve for its any gi-
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ven sector. By counting the number of the
marks one can easily and quickly determine the percen-
tages of each separate fraction in the analyzed substan-
ce, since they correspond to definite parts of the curve
obtained.

The DI-1 densitometer can be used in biochemistry, -
biology, microbiology, etc. The following units are moun-
ted on the table covered with a metal shell.

a stand with an integrator and a drive from the elec-
tromotor for stretching electrophoregrams and diagram
paper; :
an amplifier with a control desk above:

an electromotor with the fulfilling mechanism;

a supply unit, and

an optical device with photocells. :

The densitometer has three range sensitivity which
correspond to the needle’s deviation along the entire
length of the 100-point scale — when the dye absorbing 90.
70 and 40% of the light respectively. By reprodusing on
and the same electrophoregram the permissible deviation
of the results is +1% of the total amount of the proteins
analyzed (which is considered to be 100%) whenever the
fraction value is under 23%, and is *2% whenever the
fraction value exceeds 25%.

The instrument can process electrophoregrams 20 and
40 mm wide and up to 200 mm long. both on paper and
agar, on plates up to 2 mm thick.

The electrophoregrams processed by the instrument are
fixed in a frame between two optical glass plates, which
e)!(‘cludes any possibility of damaging them while stret-
ching.

The instrument’s power supply is provided from the
alternating current mains of 127 or 220 V, frequency of
50 cycles per second. The stability of the instrument’s -

y
'g
¢
K
£
»
¥
¢
%

operat(i)on is compensated o7 supjly volsge frectumiishe: *
of £10%. - o
R Microscope MUF-3M for Observations in Ultraviolet »
ays. i
The microscope is used for visual observation of mic- i
ropreparations with selective absorption bands in the ul- by

traviolet part of the spectrum, the objects being lit by
transmission ultraviolet rays (with the wavelengths of
313 or 254—280 millimi¢rons), as wel as for studying
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preparations in their luminescent light excited by the rays
of the blueviolet part of the spectrum, coming through the
lenses from the 01—23 luminescent light apparatus. The
instrument is a simplified model of a biological ultra-
violet microscope. '
The lighting system and the stand of the MBI-1 mic-
roscope, a luminescent transformer and the 01—23 lumi-
nescent light apparatus are mounted on the table of the
microscope. )
The microscope has quarts-fluorite and mirror-lens
objectives for operation in ultra-violet rays, and achro-
matic lenses for working in usual lighting conditions, as
well as a set of oculars for visual observation.
The microscope is supplied with a set of special pho-
tolenses for photographing in ultra-violet rays.
The set of lenses with which the complete microscope
is supplied complete with makes it possible to obtain the
following magnifications:
96 to 980% in observations on the luminescent screen
in transmission ultra-violet;
70 to 1,350% in observations in usual lighting conditi-
ons, in transmission light;
70 to 1,350% in luminescence observations in transmis-
sion light;
114 to 1.470% in luminescence observations in refiec- -
ted light from the OJ-23 apparatus.
Luminescent Microscope ML-2. The microscope is used
for observations. of microbiological, histological and
other preparations, luminescent in the rays of the blue-
violet part of the spectrum, and in the ultra-violet rays
with the wavelength of up to 360 millimicrons. The fluo-
rescence of the preparations processed with special dyes
has been made use of in the microscope. .
The main parts of the instrument are the stand, a ligh- .
ting device, a mechanism of initial and fine focussing,
and a control desk.
Observation of luminescent preparations can be con-
ducted with the light coming both from above, through
the opaque illuminator and the lenses, and from under-
neath, through the condenser.
The set of lenses the microscope is supplied with ma-
kes is possible to obtain magnifications ol 63 to 1,575%
in visual observations.
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Fluorometer FM—1.

The microscope is also sypplied with two photolenses
with the 10 and 15 magnifications. Ty

Te pholvgraph iummnestemt ooy¥ds ' T Dkt
altachmeni MFN-1. with various phincamdras ~of “with":
the «Zeniths film camera without the iattef's leass ewa
be fixed on the microscope. S

Fluorometer FM-1. The FM-1 fluorometer is a isbora-
tory instrument used for quantitative analysis of fluores-
cent substances in solutions. The instrument is used im
laboratory research in medicine, biochemistry, organic and
physical chemistry, chemistry of oil products, metallurgy
and in a nuinber of other fieids oi science and technology.

Fluorescence of many chemical substances under the
influence of ultra-violet rays is the phenomenon made use
of in the instrument. The intensity of the visible lumines-
cence of the irradiated substance is within definite limits,
proportionate to the substance’s concentration.

he main parts of the instrument are as follows: a
source of ultra-violet light (the mercury lamp);
optical primary (UFS-1, UFS-3 and UFS-3) and secon-
dary light filters (a set of 16 interference light fiters);
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mechanical control devices, i. e. switches, shutters, stops,
etc; power stabilizers; rectifiers; photoelectric receiver; a
photoamplifier; and the metet. -

Specifications

The instrument’s sensitivity, or the lowest detectable
concentration oi riboflavin is 0.002 mf-mli :

The number of cuvettes per cassetle i 8;

The volume of a single cuvette is 3 ml;

The minimum amount of solution is 1.5 mi;

The number of primary light filters is 3;

The number of secondary light filters is 16;

The power consumed is 300 W.;

The voltage of the current 50 Hz is 127 or 220 V.

Luminescent Spectroelectrophotometer ULF-1. The
ULF-1 tuminescent spectroelectrophotometer is used for
measuring the luminescence intensity of solutions lit with
ray~ of ‘the known wavelengths passing through light
iilters. With this instruments fluorescence and luminous
absorption measurements can be made for objects lit by
ultraviolet rays with the wavelengths of 254, 313, 365.
405, 436, 546 and 579 millimicrons.

The source of ultra-violet rays in the instrument is a Yt
mercury-quartz very high-pressure lamp of the SVD-120 .
A tvpe, with a special focussing quartz optical device.

The fluorescence or luminous absorption of the object
under observation, be it a substance, a solution or a soil
sample, is measured by comparing it with that of a stan-

dard sample. .
The fluorescence or luminous absorption intensity is
registered by a photomultiplier of the PEU-19 type with <

a standard amplifier circuit.

Specifications

The minimum luminous flux is 1 by 10-% lumens:

“The minimum recorded change in the luminous flux
is 0.5%;

Ranges are 1 :1,.1:10,1:100, 1 : 1,000;

The voltage of the mains is 220 V.

The weight is 35 kg.
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Ultrachemiscope.

Spectrophotometer SF-5. This instrument i< s~ jor
measuring the transmission (optical density)  of liond
and solid transparent substances in the spectrinm regte”
frcm 380 to 1,100 millimicrons.

Transmission measurements are made by comparing
its value with that of a reference sample {ransmission
The ratio between the luminous fluxes passing through
a sample and through a standard sample, when the .
ples are put one after the other in one and the same low
of monochromatic light is determined with a COMPpeits i
on circuit hy the light transmission scale of the cownter
potentiometer.

The main units of the spectrophotometer are as ini
lows: a spectrophotometer stabilizer, a storage  hattery,
and a rectifier.

The measurements ranges of the counter potentiomet.r
scale, from 0 to 2 for optical density measurements 4nd
from 0 to 100%. for transmission measurements.

The monochromator's dispersion for the wavelength o

404.6 millimicrons is 29 Angstrém/microns;

486.1 millimicrons is 6] Angstrém/microns;

. 950.0 millimicrons is 483 Angstrém/microns.

The weight is 100 kg. -
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fz c Quartz Spectrograph ISP-28. The ISP-28 quartz spec-
trograph is used for quantitative and qualitative emission
spectral analysis of metsls, alloys, ores, minerals and
c e'l‘uical preparations, as well as for other spectral rese-
arch. :

The spectrograph consists of the following  main
parts: ' ' ,

l. The ISP-28 quartz spectrograph;

2. A three-lense achromatic con enser,;

3. A quartz condenser:

4. Shutters with attenuators.

The operation spectrum range is from 2,00 to 6,000 A;

The spectrum length is 220 mm; ' .

The collimator has lenses with. the focal distance of
703 mm, 40 mm in diameter: .

The linear dispersion at:

2,000 A is 3.5, Angstrom/mm,

2.500 A is 9 Angstrdm/mm,

3,100 A is 16 Angstrom/mm,

3,600 A is 25 Angstrom/mm.,

4,000 A is 39 Angstréom/mm, and at

6,000 A is 110 Angstrom/mm;

The weight of the spectrograph is 135 kg. %

Ultra-Chemiscope. The ultra-chemiscope is used for
chromatographic research and for titration. The fluores-
cence of the substance under observation is measured by
comparing it with that of a reference sample.

In chromratographic research a chromatogram is coa-
ted with the analyzed and the standard solutions. The
chromatogram is -dried and put between the light filter
and the luminescent plate. The instrument has three
BUV-15 bactericidal lamps, i. e. sources of ultra-violet
rays, as well as the UFS-1 light filters, transmitting the
235 millimicron line and retarding the visible parts of
the spectrum. }

The electrical part of the instrument is mounted on
the table, together with the column for lamp-head mo-
vement. »

The instrument has a stationary head and a portable
one

2625 S a S i

STy
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Q

The portable head can be removed by 4 to 5 meters
from the control desk. The working ultra-violet rays wa-

74
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velength is 263.7 millimicrons, the voltage of the main~
is 127, and the weight is 12 kg.

Chromatograph Analyzer of Amino Acids PKhA-1.
The PKhA-- instrument is usetd for chromatographne ~

< - paration of amino acid mixtures.
The instrument consists of the following parts.
’ I. A cabinet with three chromatographic columns i

auxiliary chemical equipment inside: and
2. A desk, mounted together with the cabinet, with
instruments controls, a recording unit and a photometer
in it
The principle of the analyzer's work is as iollow-
the absorbent is coated with the analyzed mixture, which
is dislodged with the respective buffer solutions The M-
ture moves along the column, at the same time dividing
into its components. It goes through the thermic reactor
alterwards, and reaches the flowing-liquid photometer.
The results are recorded.
, : The instrument can separate amino acid mixtures with
. 0.1. to 3 micromoles in a sample. In this case the analy-
: _ sis error does not exceed 5% of the amount taken.
; " An analysis process takes no more than 48 hours.
The power consumed does not exceed | 8 kW.
The weight of the instrument is 400 kg.

-

€y

e LR e L

Declassified in Part - Sanitized Cobi Aproed for Release 2011/12/12 : CIA-RDP80T00246A017900260001-5



Declassified in Part - Sanitized Copy Approved for Release 2011/12/12 . CIA-RDP80T00246A017900260001-5
e P N

%
?f
i
?
5y CONTENTS
, Introduction . e 3
Diagnostic Appanlus in Oncology . . . . . . . ]
Roentgenodiagnostic . . . . . . . = = 20
Apparatus for Radioiosotope Diagnosis = . . . A
Dosimeters and Radiometers . . . . = . . . 30
Equipment for Radiation Therapy . . . . . . 37
Radioactive Preparations . . . . . . . 42
Raﬁioorotective Equipment . . ., . . . . . 48
Drugs for Treating of Malignant Tumors . . . . . 83
Surgical Eqipment and Instruments . . . . . . . 56
Apparatus for Cbelmcal and Biochemical Research
in Cancer . . . . 64
= ~::'~N\; - B ot

.

Jeuas R :-mmm&mmu

Declassified in Part - Sanitized Copy Approved orReIease201 1/12/12 CIA RDP80T00246A017900260001 5



| Locii VTR

Declassified in Part Sanltlzed Copy Approved for Release 2011/12/12 : CIA-RDP80T00246A017900260001-5

?N STITUTE
OF EXPERIMENTAL
AND CLINICAL
ONCOLOGY

-

Declassified in Part - Sanitized Copy Approved for Release 2011/12/12 : CIA-RDP80T00246A017900260001-5



AL : 1 J—

Declassified in Part - Sanitized Copy Approved for Release 2011/12/12 : CIA-RDP80T00246A017900260001-5

- £

USSR ACADEMY OF MEDICAL SCIENCES :

INSTITUTE :

OF EXPERIMENTAL

AND

CLINICAL
w ONCOLOGY

MOSCOW 1962 Z’

o g - v R - L Wm \%W 58 T A
Declassified in Part - Sanitized Copy Approved for Release 2011/12/12 - CIA RDP80T00246A017900260001 5




e e e e s ik 1

R

Declassified in Part Sanltlzed Copy Approved for Release 2011/12/12 : CIA-RDP80T00246A017900260001-5

AL
i
§

S g .;J«iu’ PR

3axaz 1267 Tupax 4000 sxs.

2-n tanorpadus Mearnia. Mocxsa, Kpumoxoseunnf nep. 12

e dct

Declassified in Part - Sanltlzed C‘opyvApproved for Release 2011/12/12 CIA RDP80T00246A017900260001 5




(OSSN S S I .

Declassified in Part - Sanitized Copy Approved for Release 2011/12/12 : C'IA-RDPSOT00246AO17900260001-5

-y

ol Dt e . . . e, e - IR T o
B SRR sttty e s R LT R B g e
B "'rw“‘k*gwa}%ﬁh-'.ﬁ-:é RNy s KT, o & ;'-S,‘,m'i'h\‘w

.
5
F orwarp ’
The Institute of Experimental and Clinical Oncology f
of the USSR Academy of Medical Sciences, one of the
country’s young institutions, celebrated its tenth anniver-
sary at the end of last vear. Youth i< alwavs  time  _of
growth, development, formation. And such was this period
for the Institute, new departments -« iaboratorice hay. 7
ing been organised. o

ﬂ)
i

\ i
\w‘
(X

Most of the experimental laboratorics. and . sjiait <line -
ic with 60 beds were alrcady fenciioning i (%4, 1 e,
three years after foundation of the listitute In the ~um
mer of 1960 the Institute was given a new building in
which a 260-bed clinic was opened and branches of some
of the theoretical laboratories (of biochemistry, tissue cul-
ture, immunology, biotherapy) connected with the clinic P
were organised. Moreover, a department for the study of
cancerogens was set up. Construction of » complex of
new buildings designed ior the Institute is now nearing
completion. The buildings occupy an area oi 16 hectares
An experimental building, a clinical building  (with a
400-bed clinic), a department of radictherapy and a viva-
rium are being put up. This opens up prospects for fur-
ther expansion and development of the Institute

During these vears the staff of the Institute has natu-
rally increased, too. In 1952 the staii numbered 350 per-
sons of whom 94 were scientific workers. Today the In-
stitute employs 1,003 persons, those of scientific workers
numbering 194. Most of the scientific workers have de-

ees in science: 18 have degrees of Doctar of Science and
7 — degrees of Master of Science. During the ten-vear
period the Institute conferred 4 Doctor's and 35 Master's
degrees.

The Institute of Experimental and Clinical Oncolo y
since the very day of its foundation has been headed gy

K/
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Professor N Blokhin, President of the USSR Academ\ o
Medical Sciences. | Zilber, N. Krayevsky, A Timofeyev
sky and L. Shabad (members of the USSR Academ\ of
Medical Sciences). and L. Larionov, M. Mayevsky “and
L. Novikova [corresponding members of the USSR Acud-
emy of Medical Sciences) are among the heads of labor.
atories and departments.

Many works of the Institute’s collaborators have been
published, publications including 11 monographs and col.
lected works, and close to LOOO articles in the pertodic sl
press

The main trends of the Institute are: study of aetiolo.
BY and pathogenesis of tWwmours, a search jfor new medi-
cinal drugs, elaboration of pew methods  of malignam
neoplasms’ diagnosis and treatment of patients Manyv an-
vestigations ar¢ conducted by several departments ynd

‘ laboratories of the Institute jotnthv, and in association
with the <cientific institutions of Moscow and other cities

¥ The aim o the research and chinical work o to find and

’ develop new eficctive methods and means of treating my
lignant tumours. Lxtensive studies are conducted in the
field of chemo- and hormonotherapy and application oi the
synthetised chemotherapeutic ynd hormonal drugs 1n com
binaion with surgical and radiation methods o treyy-
ment

Chemotherapeutic and hormonal compounds proposed
by the Institytes departments and laboratories yircy ),
derwent experimental testing. then  the "aboratory
pharmacolog, gives 1ts characteristios to the agerts
ter which they uare tested chiricallv, Two anti-tumig

. drugs deseloped 1 the Insritute-dopan and sarcoly-
1 sine  have jound Atensive applications in clinical prac
ﬁ “tice of Sovet oncojogy.

Thus. cxperimental departments apd laboratories of
the Institute mamtain shoulder to shoulder contact with
chinical departments and work in close collaboration with
them

. .
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v TNEORI*,YICAL DEPARTMENTS AND LABORA-
TORIES

Department of Aetiology and Pathogenesis of Tumours
(Head of the dcpartment -~ Prof. A. Timofeyeusky.
Member of the USSR Academy of Medical Sciences)

The department comprises four laboratories: of tis-
sue culture (Chiel - Prol. A. Timofeyevsky, Member
of the USSR Academy of Medical Sciences), tumour
strains (Chief — Ye. Pogosyants. Doctor of Science
in Biology), virology (Chief -~ . Piskunova. Master

R of Science in Medicine), electron microscopy
) . (Chiei ~ A. Shubin, Master of Science in Medicine)
LT Mam trends of the research conducted by the de-
partment are

1. Investigation of the role of viruses in the aetiology
and pathogenesis of tumours in man and animals.

2 Production and studies of cell strains and clones
in cultures (n vitro.

3. Development and study of new strains of trans-
plantable tumours of animals and man.

The laboratory of tissue culture works in
the following directions. a) production and study of cell
strains from man’s tumourous and normal tissues: b) elu-
cidation of the role of viruses in aetiologv of certain ma-
hgnant tuthours in man; ¢} study of malignization of cul-
tivated cells and tissues: d) study of antigenic properties
of certain hwmnan cell strains during prolonged cultiva
tion These four trends are to a certain cxtent intercon-
nected. The studies are aimed at deepening the knowledge
of the cancer cell biology. The developman and study
ing the cell ~trains from tumourous and normal human
tissues has proved the most effective. The laboratory has
developed some unique strains (of cancer oi-the stomach
and the breast, melanoma, sarcoma) from ¢ome of which

&
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clones have been isolated; certain karyological studies
have also been carried out These strains are used for
studving the ultrastructure of the cancer cell, jor search-
ing for virus particies in them and cultivating the sought-
for viruses irom human tumours, for studving the diifer-
eithiation capacities of cells and the action of chemother-
apeutic drugs

Inthe laboratory i tumour strains work-
o the fieid of one of the most urgent problems of
modern oncology  developiment of experimental  tumour
madels - research has beern conducted in the following
principal directions u) development of new strains of
transplantable tumours suniar in localisation and type
to the maost widespread human tumours, by development
of models ol metastastsing tumours: ¢) development of
humas timonur strams by their 1ransplantation to animals
Attention was aivo devoted to elaborating methods of reg- .
wlar @nd frequent duction in animals of tumours of
~ote of the most veportant chinical jocalisations

bothe faboratory of virology the possibil:
ity of the cultivantion of the globular bodies from the stom.
ach polyps and from the human breast and  stomach
cancer upon  the  choro-allantoic membrane  of  the
chick emmbryo and i the tissue culture was studied. brom
the normal tissues oi the mice (C::'<XCaHNY F, and C,HA
polyomia virus was isolated and the antibodies to it in
mce of the Institute animal room were detected

The rescarch conducted in the laborator Voot
clectroromicrascopy has made it possible to estab-
iish the presence of viruslike formations n 40 30 per
cent ot the estrocts from hunidan tumour tissues {cancer
ot the stomiach, cancer of the breast, melanoma, leukae-
mia, sarcoma) The studies of ultrathin sections of human .
caicer cells and cuitures of these cells have in some cases
rexealed virus particles of characteristic structure

Department for Studying Cancerogens (Head of the de-
partment - Prof L Shabad, Mcmber  of the | SSR
Academy of Medical Sciences), the voungest department
of the Institute, was organised in 1960,

The department comprises three laboratories: of ¢ hem-
tcal cancerogens (Chief - Yu. Vasilyev, Doctor
of Science in Medicine), radiation c ancerogens

7
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(Chief - M. Svyatukhin, Doctor of Science in Medicine),
%revention of cancerogenic hazards (Chief--

rof. 1. Shabad)
The main trends in the work of the department are.
1. Study of the mechanisms of action of chemical and

radiation cancerogens

9 Search tor wavs and means of detecting cancero-

genic tactorsm the environment.

Fig 2 baothe L aborators of Electron Microscopy

The department s studying the eifect of cancerogenic
hydrocarbons and azo compounds on the processes of re
active -proliferation of connective tissue and epithelia:

3
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cells. and the effect of cancerogens on tissue and organ
cultures of lungs and connective tissue. Recently conducted
experiments have shown that in some processes of
cancerogenesis the resistance of the cells to the toxic
action ol cancerogens increases. Morphologicai and histo-
chemicai changes in connective tissue in the course of de-
velopment of sarcomas induced by cancerogenic hydrocar-
bons and polymeric films have been studied in the de
partment. Primary pulmonary carcinoma was induced in
rats by intratracheal intubation of cancerogenic hydrocar
bons

Laboratory of Immunology (Chiei— Prof [ Zuber, Mem-
‘ . ber of the USSR Academy of Medical Sciences)
j ' During the past years the work of the liboiatory was
essentially devoted to studies of the antigenic pattern of
human snd animal tumours. The antigenic changes du
ring the process oi cancerogenesis caused by chemical
substances were studied. The most important result of the
studies of tumour antigens is the establishment of the
presence of specific antigens and simplification of the
antigenic pattern of tumour tissue compared with the nor-
mal one. No less important is the establishment of the
possibility of studying the problem of tumour immunolo
gv on the level of individual antigens.
fu its work the taboratory uses the method ol immu-
nological tolerance The use of this method to produce
,‘ monospecific antitumour <era vielded no positing results,
but 1ts emplovinent tor heterotransplantation proved 1o be
‘ ) successiul Transplantation of the Brown Pearce tumour
from rabbits to newborn rats and the cifect prodaced on
the process by preliminary administration to the hosts of
various rabbit tissues were studied in detail. Studving the
adsorption of tissue and viral antigens on erythrocvtes
murine leukaemia virus was isolated from mouse mam:
mary tumour

Laboratory of Biochemistry (Chiel Prof V' Shapot)

The main trends of the work of the laboratory are

I Studv of the metaholic peculiarities of tusiour Uus:
sue a) correlation between the catabolic  and anabolic
processes of nucleic acids 1 the tumour cell; by activity
of DNase and RNase in normal and tumour tissues;

9
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¢) comparison of the rates of various stages o proten
synthesis occurring with the participation of cytoplasmic
ribonucleic acid in normal and tumour tissues. d) inter-
regulation of respiration and glycolvsis in the tumour
cell '

2. Study of the mechanism of action of antitumour
preparations

3. Clinical studies 4y proten and carbohvdrate metab-
olism in patients with certain localisations of malignant
neoplasms, by hormonal changes in certain localisations
of mairgnant neoplasms

Department of Chemistry (Head of the department -
Proi A Berlin. Doctor of Science in Chemistry)

The departinent comprises the jollowing labaratories:
ol chemical synthesis (Chief — Prof A Berliny,
natural compounds (Chief - Ptoi G Menshikoo,
Doctor oi Science in Chemistry), small-scale pro-
dvction  of antitumour drugs  (Chief -~
Ye Shkodinskaya, Master of Science in Chemistry),
analyvtical (Chici -A Chinayaeva. Master of Science
in Chemustryy The department s engaged in synthetis-
g new chenical compounds for the treatment oi cancer
patients.

The main trends f the work of the department are:

I. Syvnthesis of antitumour compounds in the alkylat-
g substances and atkvlating metabolites.

2 Search for active preparations among the sub-
stances of plant onigin and antibiotics

4 Small-scale production of new chemical agents for
experimental and clinical studies.

The stafl of the laborator v of chemical syn-
thesis has searched, in addition to other things, for
new synthetic antitumour preparations among the di-(2-
chloroethvl)-amines, including the derivatives of sarcoly-
sine. among the ethvieneimine derivatives of triazine and
benzoquinone, aliphatic and aromatic diazo compounds,
phosphinic acids, urethancs, and in many other directions.
The 1aboratory has submitted 163 preparations {or 1nves-
Ligation to the laboratory of experimental cheinotherapy,
of these preparations 15 have proved worthy of dceper
study under clinical conditions.

1
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Laboratories of Experimental Therapy chemothera P

(Chief-—-Prof. L. Luarionov, Corresponding Member of the

USSR Academy of Medical Sciences), biothera P

(Chief - Prof M Mayevsky. Corresponding Member oi

the USSR Academv of Medical Sciencest, hormon o

therapy (Chief N Lazarev, Master of Science in
I Biology)

Ihe Laboratories are engaged in searching tor new an-
titumonr compounds  chemical substances  substances of
Mological onigin (antibiotics,  natural  substances) and
hormones. Each laboratory pertoris the screening of new
drugs and eliborates tumeur therapy methods<

Fig. 3 In the Laboratorn of Chemrcal Synithesis

The work of the laboratory oi experimental chemother-
apy is aimed mainly at finding new antitumour prep-
arations among alkylating metabolities, i e. substances
in which a cytotoxic group with alkylating action is add-
ed to the normal products of nucleic, protein and other
forms of metabolism.
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As a result of experimental studies of such substances

a number of compounds with varying degrees of antitu-
: mour activity were selected (bis-beta-chloroethylamine -
K derivatives of pyridine, pyrimidine, thiazole, benzimida-
~ zole, phenylalanine). Two of these substances, namely, de-
rivatives of pyrimidine and phenylalanine, which had the
greatest selectivity of antitumour action, were tested in
the clinic and proved effective in the treatment of certain

3 forms of human tumours. In 1955 these agents—*dopan™
v and “sarcolysine”—were introduced into practice,

~ In the laboratory, there was determined high antitu-
o mour action of sarcolysine, peptides, amides and other de-

v

rivatives, as well as that of phtor-derivatives of dopan
and sarcolysine. Certain clihical effect is noticed to be
the result of asalin, phenesterin, phtomethasarcolysine and
phterpan treatment of some tumours of man. )

The laboratory is engaged in investigating the mech-
anisms of drugs’ action, methods of combined chemo-
therapy and picture of preparations in tissue cultures.

The laboratory of experimental biothera-
py has worked in association with other Moscow insti-
tutes engaged in antibiotic research and with other labora-
tories of the Institute. Considerable attention has been
devoted to the question of methods because there is as yet
no generally accepted method of screening antitumour an-
tibiotics satisfying all the requirements. In addition to
screening antibiotics and testing their antitumour activity
the laboratory is studying the mechanism of their action,
circulation in the organism and excretion Many endeav-
ours are devoted to studving the possibility of prevent-
" . ing, with the aid of antibiotics. relapses and metastases
4 after excision of the basic tumour. Experiments have
: yielded promising results.

Theoretical basis of hormonotherapy and hormono-
prophylaxis of dishormonal tumours, mechanisms of an-
titumour as well as cancerogenic effects of hormones are
worked out and studied in the laboratory of experi-
mental hormonotherapy. In collaboration with
clinicians there are elaborated endocrinologically ground-
ed hormonotherapy methods of treatment of tumours of
mammalian glands, prostate and thyroid gland as well as
that of mammary cancer metastases. Investigations in the
| - field of mastopathy hormonotherapy are being carried out.
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Laboratory of Pharmacology (Chief--A. Belikova, Master
of Science in Medicine)

The laboratory compiles the main pharmacologica:
characteristics of the selected compounds before their
clinical testing The laboratorv has thus studied the phar-
macologieul properties of antitumour agents irom among
naloidalkylamines. ethvieneimines, antibiotics, substances
irom the group of inhibitors of free radical processes and:
certain ~ubstances of piant origin,
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INSTITUTE'SCLINIC

Investigations carried out in the Clinical Department, .
of which Prof N. N. Blokhin, member of the USSR Acad-
emy of Medical Sciences, is in charge, are mainly direct-
ed at studies on new methods of cancer treatment, in par-
ticular. on chemo- and hormonotherapy, improvement ol
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Fig. 4. The Thoracic Department, Perfusion
14
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surgical and radiation methods, and therr combination
with chemotherapy.

The Clinic consists of the following departments and
laboratories: .

The thoracic Department of the Clinic (Head—B. Peterson
Doctor of Science in Medicine) is designed for 60 pu-
tients; it has surgical facilities and a postoperative ward.

The department admits patients with tumours of the
lungs, oesophagus and cardia. Besides the departinent
also treats patients with other tumour localisations, main-
ly tumours of bones.

The main subject of scientific work is cancer of the
lung, particularly, the study of the possibilities ol treating
patients with advanced and complicated forms of cancer
of the lung. The possibility of combined = surgical and
chemotherapeutic — treatment of the tumour is under
study. Various chemical compounds, mainly those synthe-
tised in the chemical laboratories of the Institute, are
used during the pre- and postoperative periods. as well |
as during operations. The department is also studving the
method of regional chemotherapy and admiinistering per-
fusions in tumours of the limbs. The method of surgical
treatment of patients with cancer of the mid- and upper-
thoracic parts of the oesophagus is also being elaborated.

The Department of Abdominal Surgery (Head - V. Yani-
" sheusky, Master of Science in Medicine) has 60 beds,
- surgical facilities and a postoperative ward.

The department admits for surgical treatment mainly
patients with tumours in the gastrointestinal tract, pa-
- tients with tumours in the urogenital system and in retro-
peritoneal space are also treated in the department.
The main scientific subjects studied in the department
are: :

1. Diagnosis and indications for repeated operations
in cancer of the stomach.

2. Techniques of gastrectomy with oesophagoduodeno-
stomy. '

3. Experimental elaboration of chemotherapy oi ma-
lignant tumours of rectum by means of perfusion.

15
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The Gynaecological Department (Head—Prof. L. Noviko-
va, Corresponding Member of the USSR Academy of
Medical Sciences) has 30 beds.

The department is working on two principal problems
of clinical oncology:

1. Diagnosis of malignant neoplasms of the female
genitalia. v

Fig. 5. In the Operating Room of Gynaecological
Department

2. Rational treatment of these neoplasms.

While working on the first problem use is made, as of
supplementary methods, of cytological examination, col-
poscopy, hysterosalphingography, and pneumoperitoneum
in combination with roentgenological examination of the
gastrointestinal tract. For the solution of the second
problem the department is searching for and elaborating

16
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the most eifective complex methods of treatment, includ-
ing radiotherapy, surgery, chemo- and hormonotherapy.

Patients with the Ist and 2nd stages of cancer of the
cervix uteri are treated mainly by a combined method
which includes preoperative irradiation and an extended
extirpation of the uterus and its adnexa The eiforts to
treat the advanced stages oi the disease by chemical
agents are being made In addition to the extended extir-
pation of the uterus with its adnexa and radiotherapy,
paticnts with cancer of the corpus uteri are (when indi-
cated) prescribed  hormonotherapy  and chemotherapy.
Chemotherapy, surgery and hormonotherapy (in various
combinations) are emploved in malignant neoplasms of
the ovirtes

The Endocrinological Department (Head -0O. Styatukhina, !
Master of Science in Medicine) has 30 beds. j

[he department 15 working out new endocrmologicatly
suhstantiated methods of treating hormono-dependent tu-
mours, manhy cancer of the breast. On the basis of the (
jormer experience of the ghmic the department has elab- ‘
orated o method of combited treatment of women affect:
ed witlh canver of the breast the method mcludes <urge-
tn, cadiotherapy, chemotheropy ard hormonetherapy. The
use of this method resulted in renmssions an nore than
twao ihieds of the cases of advanced forms of cancer of
the bresast The departiment nas also created o method of ‘
hornoopropviass ol relapses and metastases ol cancer
ol the breast dunng the ist3rd stages ot the diseasc.
Remote foilow-up over o period of $-5 ccars have shown
the toigong therapeutic methods o he ol pronnse

e departiment has begun rescarch i methods ol
treatment of mastopathy and in hormonotherapy of can-
cer ot the thyrond

]

The Chemotherapeutic Department (Head V Astrakhan,
Doctor ot Sctence in Medictined, hrae b beds

The man tashs of the department inclide climcal test

ing of sew antitumour agents, claborat:on and improve:
ments of the methods o1 theirr utiisation, and studving

;-
i
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the possibility of their combined administration and of
combination of chemical methods of treatment with those
of surgery and radiation. In particular, the department
is studying & number of new compounds of the series of
alkyvlating  metabolites, ethvleneimines and  antitumour
antiotics, as well as some  drugs of plant origin.
Fhe chnie receives the agents after thorough experimental
stadies o their antitumour activity and pharmacological
propertics  In connection with this the chemotherapeutic
department maintains close contact with the experimental
departments of the Institute and other scientific instit\u-
tions ,

Department of Roentgenradiology
(Head — Prof. I. Tager)

The department engages in diagnostic examinations
by means of N-rays and in radiotherapy. '

The jollowing specialised cabinets have been opened:
radiodiagnosis of diseases of the respiratory organs, radio-
diagnosis of diseases of the gastrointestinal tract, skele-
tal examinations, sectional radiography (planigraphy),
angivgraphy, complex contrast methods (bronchography,
cineilyorography; ete.). :

The diagnostic branch of the department is engaged
mainly in claborating specific methods of radiological
exatination of tumours of the skeleton, lungs. and the
Rustramtestinal tract Special attention is devoted to de-
terninmrig the effectiveness of the various methods of
treatment (chemotherapy, radiotherapy) of tumours of
the skeleton and lungs, as well as to early detection of
relopses aiter operations on the stomach (for the purpose
ol repeated surgical intervention) .

The radiotherapeutic branch of the department has
cabinets ot stable radiotherapy, rotation and proximofo-
ol therapy. a rotation gammatron and a linear accel-
erator are being installed.

The department staff is working out methods of com-
stied treatment of tumours, mainly the method of surgi-
cai and radiation, chemical and radiation, hormonal and
radiation treatments of the female genitalia, skeleton, in-
testinal tract, etc.

l 18

<

Declassified in Part - Sanitized Copy Approved for Release 2011/12/12 : CIA-RDP80T00246A017900260001-5



SRS ST N D

Declassified in Part - Sanitized Copy Approved for Release 201 1/12/.12 : CIA-RDP80T00246A017900260001-5

Laboratory of Anaesthesiology (Chici -- V. Smolmrov,
Master of Science in Medicine)

The main problem studied by the laboratory 15 the
change in metabolism produced by anaesthetics and re-
laxants at diiierent levels of anaesthesia. The particular

fry + In the Tabaratory of Anaesthiesiclooy
problem~ elaborated by the laboratory include the changes
in the clectrolvtic balance of - patients under  the an-
fuence of anaesthesia, hormonal chengee gt the e
tions of external and internal respiration of pulnonar
patients. The peculianities of the course of anaesthesiatn pas
tients with adrenal cortical insufficiency are hemng ~tuded

, . ta
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The mechanism of prolonging thiopental sleep with
the Schein and Ammen mixture, 3-per-cent ether, cyclo-
propane and other anaesthetics is being tested exper:
mentalily.

Department of Pathomorphology (Head-- Prof N Krayev-
Sky, Memberof the USSR Academy oi Medical Sciences)

The department comprises two laboratories: of patho-

morphology (Chiei -/ Avdeyeva, Master of Science

in Medicine) and cyvtolo €Y (Chiei - B Nikitin, Doctor
of Science in Medicine)

The work of the | a boratoryv o pathomorphol-
‘0 gy consists of two parts

. Routine pathological (prosecting) work which in-
cludes: a) differential diagnosis «f malignant tumours on
biopsy and surgical material: b scientift control of the
correctness of the diagnostic  an therapeutic work by
autopsies of the deceased who died in the Institute’s clin-
1c, elucidation of the causes o their death, comparison
of the clinical and post mortem diagnoses, joint discus-
ston and comparison at clinical and anatomical confer-
ences of the case histories and data iurnished by the
autopsies, .

2. Research, its main trends bemg: a) study of the
character and dvnamics of the morphological changes in
human malignant tumours regressing under the action of
chemo-, hormono. or biotherapy. as well  as  combined
methods of treatment: h) establishiment of pathomorpho-
logical criteria for selecting patients for various forms
of chemotherapy and 1or determining their effectiveness:
¢) study of the pathomorphological  ang histochemical
signs ol transition of precancerous aftections to cancer
(in - man and experimental animalsy gy study of  the
morphological and histochemical chinges in the endocrine
organs of women iifected with camver of the breast

The subjects of research corducted by the department
of pathomorphology correspond to the main trends of the
general plan of research condicted by the Institute as a
whole, the research being carried on in association with
other laboratories and clinics of the Institute

2
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The working plan of the laboratory also includes mas
tering and improvement of new histochemical methods
of examinationn and their introduction into the routine

ractice not only of scientific work, but also of examining
iopsy, surgical and section materialis.

he cytological laboratory serves the clinic
and polyclinic by examining the specimens obtained by
puncture of tumours, the sputum, urine, ascitic and
pleural fluids. The laboratory is connected with suine
medical institutions of the city; it acts as consultant to
them and examines vaginal smears obtained during exam-
ination of large groups of women with the purpose of
detecting early forms of cancer. :

Clinicohaematological Laboratory (Chief — B. Dobrov,
Master of Science in Medicine)

The laboratory is conducting extensive dynamic stud-
ies of the changes in certain indices of the peripheral
blood and the composition of cell elements in various<
forms of malignant neoplasms. These® data are examined
in patients during the preoperative and postoperative per-
iods, as well as during systematic administration oi van
ous chemotherapeutic afen(s and radiotherapy. Moreover,
the laboratory extensively practises thorough and repeated
examinations of the cellular composition of the bone mar
row of cancer patients for diagnostic purposes and for
controlling the chemotherapy administered to certain
groups of patients. -

(s

Laboratory of Bacteriology (Chief—0. Vyazova, Master
' of Science in Medicine)

The laboratory makes the following analyses:

1. Determination of the bacterial flora in the diiferent
materials obtained from the patients.

2. Determination of sensitivity of the pathogenic mic-
roftora isolated from the patienis for the purpose of ra-
tional administration of antibiotics.

r)‘
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The research plan of the Isboratory includes study of ;
the microflora of tumours in patients with different loca-
lisation of the tumour process. :

Serological Labora (Chief—L. Sarycheve, Master of
S.:igrce in Medicine) :

The laboratory is conducting the following studies for
the clinic: :

I. Determination of the Rh factor (accelerated ‘method
with gelatin). ‘

2. Detection of Rh antibodies (accelerated method with
gelatin, test tube method and Coombs method).

3. Detection of antibodies in haemolytic anaemia (di-
rect Coombs test).

4 Serologic tests in various infectious diseases.

The laboratory studies and ascertains the serolegic -
lests proposed for diagnosing cancer (Black's test, Ha-
him's test, Ravkina's test).

PRI

P sl AR, 2

PN

Organisation and Cancer Control Department with a med-
ical archive (liead — Ye. Kudimova)

Cowv
- -
AN

This department was organised. two years aga. The
main task of the department is to «study the remote re- ;!
sults of treatment of the former patients of the clinical
departments of the Institute (since 1962). This work is
particularly important in connection with the use of new
methods of treatment and new drugs. The department takes
part in elaborating methods of organising prophylaxis,
diagnosing malignant neoplasms and treatin patients;
't also  participates in organising symposiums, con-
lrrences and the forthcoming congress. e scientific
work of the department is aimed at improving the methods v
of keeping records of oncological patients who died of :
matignant tumours.

Polyclinic of the Institute (Chief —V. N oryanskaya,
Master of Science in Medicin:)‘ oy

In the polyclinic the patients sre examined by ‘sur- S
geons, gynaecologists, endocrinologists and o
2 ’ ’ '
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chemotherapeutists. The polyclinic has an operating room
and a radiodiagnostic cabinet. Each patient admitted to
the Institute hospital is infallibly given a complete med-
ical examination in the polyclinic and consultation by
the leading specialists of the Institute. Morcover, the
physicians and consultants of the polyclinic examine the
patients referred to the Institute for consultation by the
country's various medical institutions.

The Institute clinic has a pharmacy with an office elab-
orating medicinal forms of preparations.

The Institute library with a book stock oi Russian
and foreign diterature in excess of 20,000 volumes~ raters
to the workers of the experimental and clinical depart
ments.

»

The laboratories and clinical departments of the In
stitute are carrying on extensive work in training special
ists in oncology; twenty-seven persons compieted their
postgraduate work and internship, while many physicians
specialised at their places of work (28 in 1961). The hieads
of the departments, as a tule, act as consultans for the
physicians from the different Union Republics submitting
theses.

| All the clinical departments oi the Institute, as web
‘ as the radiological and pathcmorphological departments
and the laboratory of anaesthesiology, conduct extensive
consultation work in the therapeutic and research inst-

. tutions in Moscow and other cities of the Soviet Unaon.
. —

!
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MONOGRAPHS

v

*.gf the institute of Experimental and Clisical Oncelogy. USSA
Academy of Medical

{.N. N Blokhin - Plastic Surgery of the Skin. Moscow, Med-
giz, 1955 ) ’
2 Volume of Papers Dedicated to the 75th Birthday and the 45th
Annnersary of the Scientific, Pedagogical and Social Activities of
Professor A. D. Timofeyevsky Ed. N. N. Blokhin and Ye. E. Po-
gosvanis, Moscow, U.S.S. R. Academy of Medical Sciences, 1957
3 A F. Uspensky— Lvmphogranulomatosis. Moscow, Maedgiz,
19583, .
 Models and Methods of Experimental Oncology (practical guide-
bouk) Ed A. D. Timofevevsky, Moscow, Medgiz, 1960.
5 Problems of Chemotherapy of Malignant Tumours. Ed. N. N. Blo-
khin 4nd L. F. Lanionov, Moscow, Medgiz, 1960.
6 L.S Yevseyenko -Changes in the Urinary Excretion System
7
8

-~

m Cancer of the Uterine Cervix. Moscow, Medgiz, 1961,
Yu. M. Vasilyev - Connective Tissue and Tumour Growth in
Experiment. Moscow, Medgiz, 1961. )
A D Timofeyevsky— Role of Viruses in the Production of
Tumours. Moscow, Medgiz, 1961.
3 N 1 Perevodchikova— Chemotherapeutic Methods of Can-
cer Ireatment. Moscow, Medgiz, 1961. i
10 M M Mayevskyv a oth — Antitumour Antibiotics. Mescow, -
Medygiz, 1962, ’
11 L. F Larionov-— Chemotherapy of Malignant Neoplasms.
Moscow. Medgiz, 1962

*. Al the monographs have been published in Russian.
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