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Chessification of Appendicitid

Acute Appendicitis

A. Foczl

B, Dif

1.

fuse

an Suppurative

a. Yith Obstruction

. be Hthout Obstruction

2.

3.

Suppurative
2. Pyogenic
(1) With Obstruction
(2) 'Tithout Obstruction
bi Amebiesis (with secondary infection)
c. Typhkoid (with secondary infection)

Gangrenous

C. Traumaic (operative)

Lymphoid Hyperplasia

Chronic Appendicitis

A, Focal

1.
2e

11ith Foreign body (Fecalith)

vith Fibrosis (Stenosis)

B. Diffuse

1.

2.

Parasitic

Protozoal

Nongranulonatous

a, Obliterative

b. Non Obliterative
Granulonatous

a, Tubercucosis

b. Actinomycosis
infection
as Enterobius vernicularis

1, Intraluninel
2, Focal Grenvwlomatious
be Trichuris Trichiura
1. Iitreluiinal'
2, Ohstructive ¢ Acute Inflammation

infeetion
8, Aremiasis

b. Bacaptidiesis

PR T e



-

J p 2 ‘
ONTITAIUYAND MIAATINIEIEUNME LT WIINIEH

au 1

.......................................................................................................................................................

.................................

.........................



I
-
tamafuuan  comsw

A L' o 4‘ .
Auah? A 70l poawmaulu o sedser 3

FEANNY W A

1 ¥ 1

15y 1ﬂﬂﬁtﬂﬁuﬂ§?uu gﬁﬁuﬁuﬁu (uﬂn"qn“r-‘“lﬁnﬂuuumaq%qmlﬁﬁTrU &
_ M -
R« ﬂ) Tusens s (Ao nﬂu‘uHUﬁUﬂ”qau Trufmna o suyELM 59U Tﬂu ¥

!-
-

rnuuﬂ nrtﬁqTﬂﬁTNThiunﬂuaﬁuﬁaLLn LuaTﬂﬂ¢ 1-Lm 1u1ﬁuuwr:wwﬁqu JﬁnLvunn

s Al - v b4 ‘d &
AN NAUAINAT MAUBIMATRANIUTIIA L1FINLIY zﬁuanﬂﬂLTﬂUTQUHwﬂLnuﬂfnnn By

: i_.-.t”t]l.vb A = ‘,nt.;g. '

‘ LUANANAUNU T UAMAUUYL  Nan LFuT L YUAYDER « ﬂ@ﬁﬂﬂﬁuw uﬁ:aﬁuqaqr:u1qﬁnq >
1= 3 A w ¥ A P - ! : nf 4 ¥ - :
N o AT ﬂﬂutwauuﬂn Laudn ¢ ﬂﬂ?ﬂﬁﬁﬂlvuﬂﬂ vaululyg was L r3auapaINNaLlng - 34 =

458 ~ A T
pr % ﬂﬁuuwwuuqn wuaq ﬁawuﬂ‘taﬂn sdof do ﬁ%vf skno aﬁm Fnunn ﬂumnu o BNFR
| L. 1 )
LR LN Th ﬂﬂﬂwnﬂtrﬂq Lﬂuﬂﬂ auﬂﬂﬂqﬂqtﬁnuﬂu nniutﬁum n walaluln luwn 5
: 3 4
ldﬂiluﬂluﬂﬂu‘)‘h tanlsnn "lw']umfau?ﬂmqnu Peptic haemorrhage T auust lﬁ
¥ bi .
LTa9877 uﬂ;rln Pethidine sllaz Amphogel -
¥ =i v & {

-

r y : : =, bvﬂ - o Ip E = A e a i
Fugatugrsininulan  ifulifemnin uszgininduiunuer  SInmMAMARGL Sy

_,ug duuh i

ik SUEE nnﬁn g :

'
ﬁ:gﬁﬂhrﬂun;i ghrw o AU uunnnhgnuaqu

1*""

ik a4 4 B - oA = - v' A, 4
147 1l ﬁnﬂauﬂnnuuu LT LARNINNYIAL 117 a2 AT LLutnARanatnaud  lam ;i
‘l_}' i v rﬂ ¥ty | v J s A
ﬂut ‘Eﬂﬁli qﬂf deh’mu ﬂﬂmmum amdtinlint aes » vUTH RSALALONEY \.ﬁm-?
5 _

naﬂntaﬂﬁTuuﬂﬂnnshﬁnaﬂ¢tﬁu .;su
AR ] % £ 4 [ o ‘* (] v o ’

Ll 1unhuﬁ1u1ﬂunzirrquurq INUUUNENEYL ENATY ¢ 1L Tuipuilaanes au -

( v
unﬁﬂszﬁﬁua1qlﬁﬁ.
*1 v P A o N -
LWU TRAAUANNAINATAY b LABU ﬂtawinﬁ JANINULALRNAANINY UWAZVHTU "
' _'4" o
maaladioes P
b . L i
4. » va a T -

ﬂ'nm BANINITANINY M - ,m

.....



V.F, normal equal both,

' A gt - R -
Rl -
g ‘:m-‘ m“x’ 4 . v = L :‘-‘: .I. R f“._’ -.‘...
g : . i 3 - ‘.-.‘ 1
nﬂ71:1?r iR ﬂuunu el aaﬁﬁtzuﬂtnrﬂ AR L DO wcofooo ﬁﬁ1hﬂ?h?ﬂﬂ , _i
(IO £ TR | : e |
General appearance anaemia, wenkneas,slightly dull consciowsness, no 1
4 _ lde, no cyanosis,no dysbnea. ’ ' d
; C+V.8. - - f" : TSJ-nt.& thirobbing of neck véins. ¥ - '
s ‘  ;;f 3 pulsation & no thrill at precordial area. '
Y, o &
: _ O o . Fra “Hth ‘I.C.&. just lateral to M.C.L. 3
R S e T e SO fc murmur at M.V.A. & PV.A. ? - L
. R.X, G o Eovement a% - -
|

1 'V,R &
: no definite lung sign.

'*%t_ . I AVS: ' pharynx.sllghtly injected

' | : tonsils -not enlarsed

slizhtly dislended abdomen

slightly tenderness all over anterior abdomen

liver and spleen are nadt palpable.

hypertympastitic note on purcussion

N.S. - . no abnormal postty¥¥e findings.
L.S: enlarged submandibulat lymph glands

E 4

(28 NN eicw ﬂﬁ ﬂﬂulﬁﬂﬂ WAz 1n1n:rﬂnn1 ﬂau1n ﬂﬂlvuukuﬂﬁhﬁ 9 lanuﬁu

e -naaﬂnua.dvnﬂﬂilunwaqu q il

! N , v 1

-
dI‘II.IU’\IEI‘L!'!J b.& N’.‘d lnﬂlﬂi}ﬂllﬂﬂ 2. ﬁh '(“"Iuﬂﬂqu']ﬁﬂl!ﬂliJﬂT ﬂ'l']llﬂ'l.llﬂﬁﬂlllﬂ H@

- urn:u scin/ ooo uﬁluﬂfﬁ?ﬂﬂ(HYU1ﬂﬂ) ﬂﬂhﬁﬂﬂﬁﬁ s ¢lo [ cio lu?/f; ool BINTHIU |
& ' 1/150 M. . i ¥
; 1ﬂ ﬂI.ﬂHnT”ﬁﬁu qlaﬁTﬂﬂ W Peth‘dlne 100 mg. + Atropine gr. 11ﬁ1ﬂtuﬂﬁﬁ‘ '

nﬂutuuTaﬁn.

v v (] v '

- o a A g -
ob flu. BALYUUUBLAY, UL AUNE Wdean 1nﬂﬁnQUﬂ1: Tuiaon » wuat uae 1lnas
foeo ’-'.!ij

3 ¥, Lo oty Bidabon™ R T
20 .n. Uimmaus Letenen  Uamraalivamas  ludedulaertSun waedm anuay

,‘?‘. b Tn% ‘ Mﬂ:kofgqaghaia Q.

 ¢1. ' s Natly nﬂi\ﬁqr:tﬂuﬂnqvn uﬁpnﬂ41nvq4uaa gurling sounds uﬂnnaﬂU:nn il
# v j ¥ !
1“ Atropine 2rl 1/150 H. mﬁaalln et Bell. 30c.egtﬂq"1nﬂﬂd NOY wis U. ﬁ -;1.g
amnﬁruaﬂﬁ?ag
1&’

‘BL R} -tim.gniﬁﬂtﬁﬂ! e Mg IE R ER A 11u@uﬂf*hﬁuhh-n uﬂw ﬂﬁﬁumulﬁﬂn

| jﬁ:ﬁhﬁp ﬁmcﬁm LR ;‘Man msmaanmaﬂ ﬂm'lnmﬂ e ;ﬂw

.3111 ﬂ‘*ﬁ@d #ﬁ@ ﬁgiih F- Hﬂ}ﬁ




i 4 lv packed rad celld N w j"f‘)L ugt "mmf Pethidine 50 mg. 1~‘I

=0y
i
v 1% é >

1 =
u haematurla (grossly): '« fiT¥ (¥ |?‘11?F‘J HNae -m mu "mumt Eﬁ‘l’?ﬂuuﬂ 11J1.1

o ' 0 fadn) i _ .
&7 B -.l ; ) 4 vl Fid v
o AR Luﬂﬂ?ﬂ' 1ha nuﬂn?ﬂﬂﬁﬁﬂ%nuﬁn uvaUﬂuQULduﬂﬂlinyﬂuuuﬂs
) ‘_. . i ) - # : W, .
*}ﬂi.f 8 .ﬁﬂﬁ?ﬁHLHywﬂ& hﬁq ﬁ”ﬂLuuﬁﬁLﬁﬂﬂEUHIUﬂf.lwm aInaT %nP1$v ﬁﬁnﬂ?
o -
" p . o5 f £ Y - L
e T Uﬁﬂﬁﬁ1u$u1m: L 1NF 14u:4u9:5ufﬂﬂﬁﬁiLﬁﬂ{fﬂﬁuqe 3l FhﬂﬂﬁTUﬁFﬂ
|+ iy - " ﬂ' ’ r "
L Tuauu ,
.‘.’\ ¢ . g - ;
- L W v
R N . 3
b A . s Cirrhosis of the liver (patchy) both left and right lobes.
DL 4 b 01d healed duodenal ulcer, *
N : ‘m Subserous myoma with stene inside the myoma
T v ' » v o -
Fev nanlalana was neutu Stduusruunan gl sz
"‘Jd x Laua e NELIESER G II‘_.:_J.{ JUTZUNN & .
L ] v -
' S, . - ¢ i o]
P O naz:ain 1w Gabtrotory ke
- I AE < N * - - -
R 1 YR LWﬁ?TQWﬂﬂﬁn lynszinazeming - Liwuandl Lﬂﬂaﬂnﬁﬁﬁ TwEﬂ
. 1 L 3 [ 1 (R | v
’- \ wfﬁuﬂﬂETJn: SLWY aquq:nue agtive Y U nuuua;nqwuﬁuu¢ﬂﬂﬂnd1ﬂﬂuu nenSﬁa
X, / L v
% '  BAIVINAL, ) o)
"'. : W Teft salpingo-ocophoro-myomectomy
T, R SR ‘@ Liver bi:opsy, "
A L
b g . 4 A A
? % MAALIFN @ TN liuﬁﬁﬂﬂwﬁi’l ug olh  manufuL e u-u AANAINRANE L ABADENIY
v
Y 1 d =
s - suction U1 WM. BT »uuﬂaltﬂ1 ﬂﬁﬂﬁiﬂﬂ#'“?“??“?ﬂ? B2l 26AMA 4NN
A A LB 1
Rl VA T TfnnluuﬂutauﬁuTuﬁuw (AR N [, R O e 24
B ane.
LN gty ' v v

1nﬂqgﬂ161uuwnuvﬂ4uuun ﬂw”rnrfurﬂydirn1ﬂamUﬂa1

-




._A@h'p'nrgf*”“*"' '

LAB , FINDINGS .

'y 1-". "Vbn:wv)h;
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1,BLOOD PICTURE :
151#,5 18 Feb. | 20 Feb.| -21 Feb. | 24 F.b.
Haemoglobin (gm,) 643 b45 ‘ 6.0 = . 1% - § 18,0
RBC (mill./cu.mm.) 1.92 1.82 1.96 4,06 | 4.62
WBC 4,550 13,850 | 20,550 14500 14,300
P 82 83 88 89 80
L 18 17 8 8 13
B & - 3 2 2
B = e R 1 2
M - - . - =
Diff, Erythriocytes ’I ‘
normocytes - I = = s S
macrocybew :' - f&nisocybosis - =
microcytes - - 1 : - -

C V.C. (%) = | 15 B 15 30 37
M.C.V. (cu.u ) - 8g.4 | 7619 73.9 -
M.C,H.( rr) Soee 30,8 30.8% | 27,09 -
M.C.H.C. (%) ~ 36.6 40.0 | 36.6 -

coagulation time (min) - = . iy i 6 s
Ble-ding time " - = |' - | 2 1/4 -
blood group k. & b ! t B &
Platelets - | - - adequate =
Tournique test - " - - neg. -
Malar’a f£ilm neg., 1 - - neg. -

__a




PN (B %)
st )
' Sugar(ng.%)

~ Thymol tln*bidity-('.ifiniit)
lmylase (uint)

B ictulin < %

20 Febs

T

22 Feb,

23 FEb_'.

*

III, URINE EXAM,

i

“'. ':it e . i
%;1}§§b1§gterol (mg.%) B | 120.0 e
e L 5 .‘. i l l

] ’ ! .
16 Feb, | 17 Feb = 21 -Feb! 23 Flb,

neg.

i Negs

o2 :
+
s

trace i neg.
neg. | nég.” | neg.
: | neg. i few

i neg, | =3

epith, epith, =

10050

|
|
|
|

1+

2+

3+

I A+

epi‘bh.
trace

1010

-

TLST WV STOOL EXAM.

Negative for varasgite.
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Urine : Rhe 4 4+ , Bpith +vc
Albunmine leg.
Stood ¢ ﬁ?ﬁi%qaﬂﬂn% ‘i 3
5looc = Bbc 2.15 mil./mm -
e, 600 Jfmma

I': E;‘ - 3";' %

Blood Chenistry.

NPT 37.0  mp %
Creatinint 1 7 mg 0
Llb. 4.32 om %
Globe. 1.5 gm %
Sugar 08  mg %

Plain K.U.B. : No radio opazue urinary calculi

I.V.P» : Negetive for upper urinary struetures
Bystography : Carcinonma bladder.,
Cystoscopy:
e £k § A e f_
INDURSITLIUDY. caviecy 189 bladder 0f invade a9y ceunliflower mass
b “ o3

v o v

Y ..
BUWNATIY IAZPA 1A 10153

ATNT L s AR
9
- | 4 1
- Blzdder mucosa ifauniiy cellule

v a v v v

- Ureteric orifice HPAITUBILWY quﬁqugnﬁ]ﬁqu Yumor mass.

Ponanicolaon stain
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Do not write here

W9
: 1
: d
i A NIUNTTUNANY NIENTNAIFIINUAY
Patient’s name & -¥: 24 (] -/".fﬁ.}k”f ........... Nl 1. Unit History Number . , . . .
Urime
Date J A 07
Single Spec. | Amount
24 hr. Spec. | in cu. ems.
Catheter Spec. (yes—No)
Clear or turbid s 5
Reaction " Qe
Specific Gravity + ** a
Albumin P 4 .
Sugar : ' =i
Crystals iy
Amorphous -
Epithelial cells -
Red blood cells - e
Leunkocytes (No. per high dry field) e
Casts o M
Mueus il
Fat globules -
Acstone . g
Diacetic Acid "
Chemical blood Liap = .
Bile pigment g
g getiayeddol
o
=
o
8pecial Urine Examinations i
Date Date | Date Date
b "
+ l, 4l Fasces
) .2 . S ) _ Bacteriologic b
Consistency” - o N el 1 -
Amonnt e Y S
“Dynenteric” “"Diarrhoeic” p
Color Sliady
Odor oy b VTN (VNG
Blood - {fresh - old) Am’t. ol o oo i )
Blood - Chemical PR N N
Red blood ¢ells Nowr o g2
Bile pigment - Chem. Ao . Pt
Pus - P o B
Mucus = S W - A
Tissue _ i~ ] A i
B Protozon - Special examinations
o
=
| Nematodes _
-- ]
%
3 Trematodes o P
R Cestodes s
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e i)
Patient’s Name . H-.X'.Q0THY . /andWMlll... . . . Unit History Numberis. . .t . . 0. . :
Blood kb Date [PNo.g)]| SAassj¥aa ¢) Malarial Parasite Film y .
Haemoglobin 'A% 1o If positive specify stage %,;ft,
Color index 2 0.7 | 9¢:7 P - i .
’ arasite Pigment
Total Ervthrocytes §, 12 m LESTR Date L1
Total Leukocytes Eyel2,350 ) {950 \ i '
= Polymorphonuclears [ &t .. e, ). E 2en 93 - " =
.;'i Small lymphocytes L ¥ i ol 4 24 =
8 Larae lymphocytes i 4 i ; g
o Transitionals E
3 Large mononuclears £/ A T
- Eosinophiles 2 -
'.E Mast cells g
e Neutrophilic Mpyelocytes E A1) - Dk -
& Basophilic  Myelocytes §.
a Eosinophilic Myelocytes ‘5
Otheres, & : 3
Normocytes E
é Macrocytes &
B Microcytes A
£ Normoblasts
= Megaloblasts s -|LAn 02 =N . b
a Microblasts = :
— Reticulated erythrocytes -
'-'é' Poikilocytes 5
§ Polyehromatophilia g
= Basophilic degen &
e Othrs,
Blood platelets I Wassermann Kahn Test [
Blood Coagulation Time Yai ] 9
Bleeding Time T :
Fragility test . 2
Agglutination Date § >
Typhoid Haemogulture, blood parasites ete. v i -
Paralyphoid A 2 X008 Jlpge Albas + O CBdgeta 7 f
Paratyphoid B fﬂ,d el .f(;.’ ? 8
B. Dysenteriae 2A:4 63 neea A fh H M»we,wf/'m_a 3
Blood Chemistry / .
Date Date Date Date
*
" o
; 4 -
Sputum | Date _?-omitug | Date
T - W (T SS——
Consistency Amount
Color Color
Odor Reaction
Gross blood (amount) Food particles
Pus Parasites
Red blood cells Mucus
Leukocrtes Blood . gross Wi
Tissue cells Blood . chemieal e
Tubercle bacilli Free HCL il
Spitochaete 2 Bile
Other organisms
- Fungi Microscopie
Other _findings Fractional Analysis on ﬁeauial form,
Pus
Wound smears
Special Clinical Laboratory Exudates
Findings. Transudates
Spin&] fluid
ete.




Bacto-Sensitivity Disks for Antibiotics
Low&peulum and Hl hJCcncentrations
ANDINNTLATUAL ﬂh W LT MAUDNTALY

{
i

Antiblotic 3 Sensitivity

Concentration
Low Intermediate High .

Uery Sen 1tiqe

Sensitive -
Aureomycetin 5,10,30 neg. Slightly sensitive

Rééistant : T
Very sensitive > 4
Séﬁgitive i
s;_;_ggt ly sensitlve
Resistant
Very sensitive |
Sensitlive
Slightly sensitive
i Resistent . v
|Very sensitive

Chloromycetin 5,10,30 mege

Dihydrostreptomycin 2,10,100meg

-

Erythromycin 2,5,15 nege - |Sensitive g
Slightly senslitfive

Resistent

Very sensitive / T A1 70 w1 ths
Sensitive ¢ /
Slightly senslt ve

Resistent
Very sensltive |

Polymyxin 50,100,300 units Sensitive
. Slightly -sensitiive

Resistent v
Very sensitive

Sensiti :
Terremycin 5, 10, 30 meg. Sensciive 5

Slightly sensitiive
Resistant 7

Penicillin 2,5,10 unlts.

Very sensitive | .

Sensltive .

Tetracyeline 5,10,30 megz.
Slightly sensitiive

. | Besistent
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OTHER SERVICES OFFERED

MEDICAL PHYSICS CONSULTATION

rSt NUGLEAR

HEALTH PHYSICS CONSULTATION SERVICES

INDUSTRIAL CONSULTATION

RADIATION SURVEYS NUCLEAR
CONSULTANTS

X-RAY AND SOURCE CALIBRATION CORPORATION

LOW LEVEL COUNTING OFFERS

PERSONNE
PROTECTION
PROGRAMS

ENVIRONMENTAL STUDIES

BIO-CHEMICAL SERVICES

RADIATION INSTRUMENT LEASE PROGRAMS

RADIO PHARMACEUTICALS

STANDARD AND CALIBRATED SOURCES

NUCLEAR CONSULTANTS CORPORATION
9842 Manchester Road e St Louis 19, Mo.
1717 S. Victory Bivd. ¢ Glendale 1, Calif.

9842 Manchester Road e St. Llouvis 19, Mo.
1717 S. Victory Blvd. e Glendale 1, Calif.
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The fil” esimetry service offered by Nuclear Consultants

[

Corpzusdion has been developed and is operated by
- experts in the field of radiation dosimetry. All film are

developed under controlled conditions by highly skilled
technicians, all of whom have had in excess of 10 years
experience in the handling and developing of film. The
density of each film is carefully read on a highly precision
densitometer and then analysed by o qualified health
physicist. The control film sent with each group of film as
well as a calibration film is developed, read and analysed
with each batch of film processed.

UNIQUE BADGE DESIGN
In sharp contrast to other
designs this new “THIN
LINE" badge is feather
weight (total weight is less
than 0.4 ounces) flexible and
moisture resistant, being
constructed of a very light-
weight plastic. A small
secure clip is riveted onto
the badge so it may be
clipped on outside clothing or belt with no fear of loss and at
the same time without damage to the clothing.

A 1% by 2 inch window provides space for identification in
the form of name, number, department or photograph
as required. .

NO FILM HANDLING
The complete lightweight badge is returned to our labs for
processing and reading upon receipt of new badges for the
following period. Badges are of different color for different
periods to prevent confusion.

SPECIFIC FILTRATION )

Instead of designing a film badge holder with a fixed set of
filters (a series of absorbers to help determine the type and
amount of radiation which is recorded by the film) Nuclear
Consultants Corporation’s badge has a removable filter
system. This allows us to supply a filter system which- best
fits the requirements of each user, The standard filter pack
used for a wide range of X-Ray and Gamma energies js
as follows: 2

Plastic A — 87mg /cm?
Plastic B — 123mg/cm?
Aluminum C — 183mg cm?
Aluminum D — 366mg /cm?
Silver E — 513mg/cm?

Lead F — 1.28gms, cm?
Inherent Paper — 30mg, /cm?

SENSITIVITY

The sensitivity of our dosimetry service is:

5 mr to 50 R for X-Ray or Gamma rays with energies of

20 KEV to 70 KEV

10 mr to 500 R for X-Ray or Gamma rays withenergies of

70 KEV to 3 MEV

NUCLEAR CONSULTANTS CORPORATION

FILM DOSIMETRY SERVICE °

.

.

-

IMMEDIATE REPORTING N
Reports are mailed from our laboratories to the user within
48 to 72 hours after receipt of the exposed film. Any film
which when analysed appears to have received more than
300 mr per week (weekly tolerance dose) is reported to the
user by phone or wire immediately, followed by a written
report.

PERMANENT RECORDS

A complete copy of all reports as well as the exposed film are
kept on file at our laboratories for possible future reference
0{ ||n case they were ever required as evidence in a court
of law.

PERIOD PROGRAM AVAILABLE

Nuclear Consultants Film Dosimetry Service is available for
weekly, bi-weekly or monthly periods. The period is dictated
by the type and volume of work and radiation involved. The
minimum subscription time is 13 periods. We shall be happy
to quote on needs for shorter subscription times.

RATES

gy .

Beta, Gamma and X-Ray Dosimetry Service
Price per Badge Per Period

No. Single Film Double Film

1 $1.50 $1.60

2 85 90

3-5 75 80

6-10 65 70
11-19 60 65
20-49 58 63
50-99 55 60
100 or More On Request

- -Neutron Badges $1.50 each

One control film in a special pack is included at no extra
charge with each shipment.

DOUBLE BADGE SERVICE

For those desiring the 13 week accumulative film a special
double badge has been designed. The two major disadvan-
tages of the double badge have been overcome by the use
of two separate film holders. The 13 week film is in a standard
badge and the current period film is in a separate individually
returnable packet which snaps-onto the bottom of the
standard badges. With this system there is no shadowing of
one film onto the other and thereis no handling of films.

Nuclear Consultants Corporation is one of the oldest Nuclear
Service Companies in this country with a complete staff of
consulting nuclear, medical, bio and radiation physicists.
Herice, in addition to accurately measuring the dose received
they are also -available to investigate the reasons for con-
tinuous high exposure and advise methods of proper shielding
or handling to reduce these exposures to a safe level.



with your Consulting
: Prices:

Colloidal Gold

Iron-59 Al

Cobium (Cobalt-60 Alloy) — in needle, wire or suture form

Cobalt-58, Vitamin B-12

Diodrast

Diiodofluorescein

Rose Bengal

Triiodothyronine

Carbon-14 Compounds

*Travel Fee

Charged only once per month regardless of number of trips for
all installations over 50 miles distant from St. Louis.

Note: Charges are made only for diagnostic sources used (not
for total number shipped) when supplied on a routine
basis. For diagnostic sources which are returned for
crest, there is a minimum charge of 1 source per
week. 2

IN CONSULTATIO
FOR NUCLEAR MEDICINE

at” wikicd
Installation and Training Charge (includ_ing:expenses_)l s
Time required depends on initial extent of the program.

Two days (minimum).. .. .... .....$150.00 3t
Thiee days......................li 200000 - 1st with a...
Epuréjays.. AoV :?gggg
IVEAYSE, | Loho b el oo e s o I U
P-32 therapy sources — may be ordered in a series during complete
one month period as equal individual sources, but billed S
as a single source. adioisotope

1131 therapy sources — multiple doses for one patient may be
ordered as a series source if the total dosage is requested
initially and the period of the administration does not extend
for more than one month.

Thyroid carcinoma sources — 30 mc or more, $1.00 per me plus
shipping charges, with one week advance notice and scheduled
for administration on Monday or Tuesday.

Equipment Lease a

Lease rates available on all popular makes of equipment on.
request. Monthly rate depends on make and type of equipment
used. 50 per cent of all these fees may be applied toward
eventual purchase of the equipment. '

Nuclear Consultants Corporation is one of the
earliest pioneers in the Nuclear field. Our com=
plete staff of highly competent physicists;, bio=
physicists, radiclogical physicists, chemists,
biochemists and pharmacologists are available
not only on the above described continuous Serv=
ice plans, but may also be retained on an hourly,
daily or weekly basis. Your inquiries will be wel- )

UPNCOK OVEREEAS CUSIOVERSs
NUCLEAR CONSULTANTS CORPORATION

9842 Manchesfer Road = St. Louis 19, Mo.

9842 MANCHESTER ROAD ST. LOUIS 19, MISSOURI
Phone WOosdland 2-2162



in ' 1g services:

A-E.c. |.|CE | W

Assist hospitals and physicians in applying for A.E.C. license.

Aid in keeping license current and in broadening present ~

license.

INSTRUMENTATION:

Advise in selection of equipment and supplies.

Offer equipment for lease.

Programs are compatible with any make of equipment.

INSTALLATION:

Physically install the isotope laboratory according to A.E.C.
requirements.

Train technicians to operate equipment.

Train technicians to do routine procedures and tests.

Establish a radiological health physics program.

Establish a bookkeeping and records system in accordance
with A.E.C. regulations.

Train replacement technicians.

Supply visual aids for training of hospital personnel and
acquainting staff with procedures.

ISOTOPES: _

Supply all clinically used isotopes in precalibrated single
dose form.

Furnish matched standard sources for all diagnostic shipments
requiring such sources.

Automatically ship routinely used diagnostic sources prepaid.

Ship pediatric or other special sources promptly.

Diagnostic Sources . . . charge only for those used when
shipped routinely.
Therapy Sources . .
amount shipped.

Ship therapy sources precalibrated and prepaid.
Offer series sources at reduced cost. !
Prepare special isotopes for experimental or special use.

MATERIALS:

Fufrmsh necessary requisition forms, data sheets and report
orms.

Furnish film badges, holders and bi-weekly exposure reports.

Provide a complete nuclear medicine bibliography service,,

Provide Nuclear Medicine Infarmation Bulletin for distribution
to general staff. . ]

CONSULTING AND SERVICES
Routine visits are made to your’ Iaboratory to pruwde the
following services: - .
Offer consultation on prohlems pertammg to your isotope
program.
Review counting and handlmg procedures for proper
technigue.
Review record systems for A.E.C. compliance.
Review health physics program to assure continued safe
handling of by-product material.
Survey facilities for possible contamination or excessive
radiation.
Dispose of unused sources and contaminated solids,
Advise on new uses, techniques and equipment. -

. charge for amount administered, not

Lecture at staff meetings.
Assist in resident training programs.
Offer instruction courses in basic radiation physics and
nuclear medicine for nurses, technicians, residents and
staff members.
Calibrate equipment and do preventative maintenance.

Provide prompt repair service on all equipment failures to
insure program continuance.

Provide substitute equipment when field repair of your equip-
ment is nof possible.

Supply all parts needed for repairs.

Offer assistance in field of research or special projects.

Available at all times for consultation by personal visit,
telephone, telegraph or letter.

Offer X-ray calibration service and radiation physics consul-
tation.

FINANCIAL PLANS

IHSA ..

Tnolezn and Oleic e o

Cobalt-60, Vitamin B-12
Sodium Chromate_

PLAN B

Consulting .

Travel Fee*,

Diagnostic 1-131.

Therapeutic 1-131 and P-32
(ina smg!e source)
First 8 L

Next 7 rnc

Over 15 me

1HSA

Triolein and 018IC Acid.®
Cobalt-60, Vitamin B-12
Sodium Chromate :

PLAN C

Consulting
FravellFesss. s ... .5
Diagnostic 1-131 iz 8
Therapeutic 1-131 and P32
(in a single source)
First 8 mc
Next 7 me
Over 15 mc
TtHSA .. ...
Triolein and Oleic Acid
Cobalt-60, Vitamin:B-12
Sadium Chromate -

PLAN A
Consulting - o baienes w e mie s e v+ 9300.00 pRr-montd
. Travel Fee*. . 15.00 per month
- Diagnostic |- Sk | no charge
. Therapeutic I-131 and P-32
(up to 50 mc per month) no charge
(over 50 mc per month) 1.50 per mc

1.00 per source
2.00 per source
4.25 per source
2.00 per source

50.00 per month
15.00 per month
3.00 per source

.00 per mc
.00 per me

3.0

2.0

1.5

3.00 per source
3.00 per source
5.00 per source
3.00 per source
no charge

15.00 per month
5.00 per source

5.0

2.5

1.50 per me
5.00 per source
5.00 per source
5.00 per source
5.00 per source
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O b 1 TL XXX is Nuclear Consultants Corporation’s regis- o f—.'

tered name for its non-corrosive alloy of radioactive cobalt-60 ¥
and nickel. The remarkable properties of cobalt-60, a man- P
made element never before available in nature, were dis- ' ;
covered by government scientists studying the secrets of : A K.,.

atomic energy. When cobalt-60 was found to be too hazardous
for general medical use, because it oxidized and flaked off,
Cobium was developed to make the advantages of cobalt-60
gamma radiation available to radiotherapists everywhere. It
is non-toxic and inert to practically every medical reagent,
sterilizing solution or cleansing agent, making it easy and
reliable to use with proper shielding and handling devices.

Nuclear Consultants Corporation offers many types of
e : radiopharmaceuticals and radioisotope products to the medi-
" 3 . cal profession, including Todine-131, Phosphorus-32, Gold-
' 198, Cobalt-60 and others, It has pioneered in the develop-
ment of new, non-hazardous techniques for the application
of these elements, and carries on research constantly, seeking
improved techniques for the use of radioisotopes in medicine.
Ten years of experience in this specialized field have given
3 NCC an unique background of experience unmatched by any
$ - other company.

Consultation in medical and radiological physics, to
assist physicians in the use of radioisotope ‘techniques, is also
available on a regular contract or on a single call basis.
Nuclear Consultants Corporation has assisted hundreds of
hospitals in the operation of their radioisotope laboratories,
providing technical suggestions, training, organization, emer-
gency service, film badge service and other information or
facilities needed for the smooth operation of such a program.
If you are interested, write for full information.

*Trade mark registered

=

\

IF YOU USE RADIUM, YOU'LL PREFER COBIUM

Copyright 1959 by Mucleor Consultents Corporation



he effectiveness of radium and radon in the
treatment of many pathological conditions has made
them standard tools for the radiotherapist. Now a
still better source of localized radiation — NCC’s
“Cobium’ — is available to provide the same pallia-
tive and therapeutic effects produced by the older,
naturally occuring elements. At the same time it
offers many marked advantages for the therapist. The
rapidly.increasing use of Cobium in the treatment of
many pathological conditions has proven its valu€ in
every type of radiotherapy.

Cobium is less costly. Cobali-60, the radioactive element on which Cobium
is based, was a by-product of the billions of dollars spent by our government on
atomic research. As a result, Cobium can be produced and handled com-
mercially at low cost. You can purchase Cobium for less than you can rent:
radium for a year., iy s

e
L

Cobium is safer. There is less personnel and patient hazard for several réasons.
It cannot spill. (Radium is supplied as a powdered compound.) It does _nét'.
oxidize or flake off. There is no radon or other radioactive gas producel‘l,. and,_ -
it is not a “bone seeker”, ‘ ;

Cobium offers more flexibility. Its lower cost permits you to stock many
sizes and intensities, more than you could afford to do with radium. You can
interchange loadings in sheath needles to suit your needs, for Quimby or.
Paterson and Parker distributions, or for other techniques. You can utilize the

P same wires in applicators or ovoids, as well as in necdles and tubes. making the
maximum use of a minimum investment, You are not limited to using sealed

’ tubes or needles for safety, because Cobium does not react with tissues. bady ,
* fluids or.ordinary medical reagents.

al . 3 3 .
Cobium is a solid metal. It provides a more uniform radiation field along the
length of the radiation source. Encapsulated in non-reacting stainless steel, it
is free from beta radiation and secondaries with their unwanted local effects.

Cobium’s biological effect is essentially identical to that of radium?. making
it simple for you to use your established radium techniques without change, and
to take advantage of Cobium’s extra flexibility and convenience by the extension

of these techniques.

Radiocabalt o5 a Radium Substitute; Meschan, Texas St J. Med. 48, 453 (1952}
Comparative Effects of Co-60 and Radium; Meschan, o1 al. Am. J. Roent, 68, B9 (1952)

IF YOU USE RADIUM, YOU'LL PREFER COBIUM



Cobium wire is the universal form in which this
unique cobalt-60 alloy is prepared. Since no perma-
nent encapsulation is required, it is easily handled
for transfer from one loading to another when chang-
ing applications or techniques. The wire is stocked
by Nuclear Consultants*Corporation in a wide variety
of physical sizes, as well as in a large range of differ-
ent linear activities. These provide any desired total
activity for practically any technique. For example,
one piece can be as much as several centimeters long
for special applications, or as short as desired. Linear
activities range from a few tenths to as much as 75
milligrams (equivalent radium) per centimeter.

COBIUM USE IN APPLICATORS

" Cobium wire is chemically inert to all but strong

acids or bases, and may therefore be used in applica-
tors'_, ovoids or sheath needles without permanent
encapsulation. Permanently sealed capsules may be
provided if desired, but most users employ detach-
able sheath tubes or needles to retain flexibility of
choice in radiation field strength.

Applicators and ovoids of the Ernst, Campbell,
Fletcher, Heyman, Manchester or other types may be
loaded with Cobium wire, using the same techniques
developed for radium. This loading can be done at
your own facility, using the radium shields and tools
you have now, or NCC can do this for you.

TREATMENT TIME CALCULATOR

Conversion of radium milligram-hour tables to equivalent
dosage -with Cobium is made quick and easy with this new
NCC Calculator. Available without charge to radiotherapists,
it also speeds calculation when determining radium treatment
time, or measuring cobalt-60 decay. Write for your Cobium
Treatment Time Calculator.

IF YOU USE RADIUM, YOU'LL PREFER COBIUM



Tubes., needles and sheath needles
used with Cobium are very similar to those used
with radium, except that they are of stainless steel
with walls approximately one quarter millimeter
thick. more than enough to absorb all betas from
Cobium. With this material there are practically no
secondaries as compared with the older platinum
or gold enclosures used for radium.

Since needles and tubes using Cobium wire
need not be sealed, we suggest the use of sheath
needles and tubes for all such techniques.” In that
way your Cobium will not be limited to one type
of application. It can be removed or added to at
any time, if you wish, or left in the enclosures for
semi-permanent use in that form.

Therapists using Cobium have found these
enclosures very satisfactory because of the variety
of forms in which they are furnished. Cylindrical,
threaded enclosures with eyelets are provided in
many standard lengths. They may be capped with
rounded ends for use as tubes, or with conical.

trocar or cutting points to be applied as interstitial
needles. Suitable enclosures are available for use
with the Foley catheter technique. Such encapsula-
tion permits the use of the same techniques which
you have standardized with radium. The needles
can be added to at infrequent intervals to maintain
a desired level of gamma roentgen output per unit
time, or exposure time can be chosen so as to
deliver the desired dosage at the site.

Nylon sutures with spaced sections of Cobium
seeds have been found the method of choice for inoper-
able malignancies such as carcinoma in the bladder
wall®, The suture consists of hollow nylon thread .064”
in diameter. It is implanted for proper dosage and then
removed after therapy. The spacing of the seeds, as well
as distribution of the sutures in the tumor mass, are
selected by the therapist to deliver a uniform radiation
field for effective tumor therapy.

There are no completely standardized techniques
for this relatively new mode of radiotherapy. Spacing
and linear activity vary according to the patient’s need,
his biological response to radiation, and the technique
of the therapist. Nuclear Consultants Corporation there-
fore offers a choice of radiosuture structure, each one
custom-prepared for you as required. Each is supplied
with a thin, non-active leader and trailer to permit plac-
ing the suture with minimum exposure to the therapist.

“Physical Factors in the Use of Cobalt-60 in Intersntiol and Intercovitory Theropy; Fletcher et al. Am. J. Reent., 71, Mo. 6, 10211036 (1954)

JUse of Radicactive Cebalt in Mylon Sutures in the Trealment of Bladder Tumors; Yermooten ond Maxfield. J. Urol. Oclo. {1955]

IF YOU USE RADIUM, YOU'LL PREFER COBIUM



PHYSICAL
PROPERTIES
OF

COBIUM

Both radium and Cobium are radioactive materials
emitting beta and gamma rays. Betas from radium are
quite energetic (3.17 mev), producing secondaries in
the capsule wall. Betas from Cobium are of low energy
(.306 mev) and are completely absorbed by the needle
or tube wall. “t

Gammas emitted by both elements are essentially
identical in biological effect?, so they mffy be used inter-
changeably in radiation techniques, but the terminology
used with the two elements is usually different. Cobalt-
60 radiation is ordinarily stated in millicuries. Radium
is usually designated in milligrams, or weight.

An amount of 0.63 millicuries (mc) of Cobium
is equivalent to one milligram of radium. That much
Cobium activity can bé substituted wherever one milli-
gram of radium is called for.

- To make usage simple, Cobium is calibrated both
in millicuries of activity, and in “milligram equivalent
radium” (Mil-R), so that you can continue to use your

present techniques and your regular radium dosage tables.

Half-life of radium (s Ra®*%)
is 1620 years, and decay is
so slow it need not be con-
sidered. Half-life of Cobium’s
cobalt-60 (.; Co") is 5.26
years, so an adjustment must
be made occasionally to main-
" tain accurdcy of dosage. Ad-
- ditional wires may be added
to an applicator loading. or
the dosage time varied slightly
to provide equivalent milli-
gram-hours or gamma roent-
gen hours of irradiation to

the site.

$Effective Absorption of Radium and Coba!t Rodialion; Wooten, Shalek, and Fleicher, Am. J. Roent, 71, 683 (1954)

Ea
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BVECT GUE TS

Mil-R = Milligram equivalent radium (0.63 mec Co% = 1 mg Ra)

COBIUM WIRE

For use in applicators, ovoids, sheath needles, tubes or cells.

Diameter from 0.4 to 1.0 mm Length from 5 to 30 mm
AMOUNT PRICE
7 0.1 to 3.5 Mil-R per source $ 1.50 per Mil-R
3.6 to 8.0 Mil-R per source 1.90 per Mil-R
8.1 to 20.0 Mil-R per source 2,50 per Mil-R
20.1 to 40.0 Mil-R per source 3.00 per Mil-R

SHEATH NEEDLES -

These needles are made from hard temperature polished stainless steel. Outside diameter is 1.6 mm. Wall
R 4 thickpess is 0.25 mm. Removable conical, trocar or cutting points are available. When ordering specify
type of point desired,

T { FOR ACTIVE LENGTH OVERALL LENGTH PRICE

. i : 10 mm 24 mm $ 10.00 -
20 mm 36 mm 10.00

) 30 mm 47.5 mm ' 12.00
40 mm g 59 mm 12.00

Special sizes also available on special order.

TUBES

The bodies of these tubes are identical to those of the needles above; however, a round, blunt end is supplied
instead of the point. Price same as needles above.

APPLICATORS
Heyman cells in standard sizes. A
DIAMETER LENGTH "PRICE
6.3 mm 24 mm $ 10.00 each
6.3 mm 30 mm . 10.00 each
\ Other sizes also available on special order. Ernst, Nolan, Campbell and other applicators and oveids are
also available, Write for price.
CELLS 2
Stainless steel capsules (screw cap). Standard size 3.5 mm diameter, 20 mm length. " $ 1000 egéh -

Other sizes also available on special order,

COBIUM SEEDS IN NYLON SUTURE o
The sutures are of 1.6 mm diametet nylon tubing. Seeds may be from 2.5 to 10 mm in length with any
desired spacing from 2.5.mm,up. Each suture has a 20 inch leader so it may be inserted into thveé tumor Before
the activity is exposed. Trailer 4s of similar length. All sutures are made to order. g
. s 1. Number of sutures
2. Number of seeds per suture
3. Strength of each seed in Mil-R "Base price per suture
4. Spacing between each seed $ 10.00 each

To this must be added the cost of the Cobium seeds as noted above. Used sutures may be returned for
- disposal without charge.

When. drdering please s;‘:eelifyi 1

ACCESSORIES

FDI‘CGD%. tools and other accessories for handling needles, cells and applicators are available. Quotation will
be furnished on request. For prices of suitable storage shields and survey meters, write for quotation describ-
ing your requirements. All Cobium shipments subject to deposit of approximately $150.00 on returnable
shipping container. All prices f. 0. b. St. Louis, Missouri. Prices subject to change without notice.

LOW COST RADIATION SOURCES

Cobium is truly a low cost radiation source, compared to the relatively . *y Radium = $ 30.00 per milligram

rcz:.rg_amd fcoslly rl::clium. Many radiotherapists find they can purchase Cobium = 2.40 per millicurie
obium for much less than they would pay to rent radium for a year. g :

The cost of radium purchase is so much more than that of Cobium - " '63. e Cobij =2/mg Rud'”m_

that even its longer half life does not balance the extra cost for more § 1.50 Cobium = § 30.00 Radium

than 100 years!
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ATOMIC ENERGY COMMISSION LICE

Cobium, like all man-made radioactive ma-
terials, is under the licensing control of the
U. S. Atomic Energy Commission. The purpose
of this control is simply to assure the safe use
of radioactive materials, and there is no intent
on the part of the AEC to restrict the use of
established techniques. This licensing presents
little problem for those wishing to use Cobium,

W

since any qualified specialist having suitable
experience with radium can mest the require-
ments for licensing to use Cobium without addi-
tional work or training. Nuclear Consultants
Corporation will be glad to assist you in obtain-
ing such license, and to advise as to handling
facilities and procedures. Their experience will
save you time and money.

-

SAFE HANDLING

All of the same tools, loading devices and
viewers used with radium are also .usable with
Cobium. In most cases the same:shielding can
also be used. However, if an inadequdte shield
has been used with radium because of a remote
storage location, Nuclear Consultants Corpora-
tion can provide a satisfactory storage shield.to
meet AEC requirements at reasonable cost.
They can also supply forceps, handling tools or
other safety devices, if these are needed.

Some type of high level gamma survey meter is
also needed for safe monitoring of Cobium as
well as radium, and film badges, such as you
may already be using with X-ray procedures,

will be useful in connection with Cobium ad-

ministration. Nuclear Consultants Corporation
will be glad to advise you in the safe handling
of Cobium or of other radioactive products, and
to provide film badge service if needed for the
use of radioactivity or for your X-ray practice.

SHIPPING PROCEDURE

Cobium is shipped in a steel-jacketed lead.
shield which meets ICC requirements for safe
handling. The shield is sent on a deposit basis,
with the deposit refunded in full on return.

The shipping shield can be used as a storage

shield if desired, but users ordinarily prefer to
utilize simpler lead storage devices which are
much less costly. Nuclear Consultants Corpora-
tion will be glad to advise the shielding neces-
sary for any amount of Cobium, and to supply
appropriate lead shields if needed.

Printed in U.S.A.

9842 MANCHESTER ROAD + SAINT LOUIS 19, MISSOURI
1717 SOUTH VICTORY BLVD. . GLENDALE, CALIFORNIA
ST. LOUIS: Phone WOodland 2-2162 + GLENDALE: Phone CHapman 5-3945



tants Corporation
neernat al Division
33§ East L6th Street

PRODUCT INFORMATION BULLETIN

New York 17, New York !
@ables: Teltechnal, N. Y. _ NCC-560E

FACTORY: Nuclear Consultants Corporation

PRODUCT: Consultants on Radioisotopes for Medicine-Radiopharmaceuticals

DISCOUNT:_ Prices are net.

DELIVERY TERMS: FOB Factory, Saint Louis, Missouri

PACKING: Domestic Cartons Suitable for Air Shipment

ALL QUOTATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

NUCLEAR CONSULTANTS CORPORATION - Y

it

OVERALL OBJECTIVE: NuélggtﬁCQnsultants Corporation is dedicated to aésisﬁ_the Med- -
ical Profession in either mainteining radicisotope programs alreedy established or init-
iating proposed new ones. kb ‘

) it &
- arled 3 .

LIAISON WITH ATOMIC ENERGY COMMISSION: In the United States, Nuclear Consultants
Corporation is retained by many leading hospitals and physicians as consultants to 1%
their steff. Initially Nuclear Consultants Corporations, known as NCC, assisted clieénts.
as llaison between those clients and the U. 8, Atomic Energy Commission, helping there-
by obtain for the client the A. E. C. License or expaud an existing A. E. C. License .
to permit the broadening of an existing isotope program. Once the A. E. C, License
was obteined, N. C. C. sent & physicist to the client's leboratory to help with the
physical establishment of the client's laboratory, the checking out of the, nucleonic
instrumentation and associated equipment, the calibrating of the instrumentation, the.
training of the client's technicians in the proper utilization of the equipment, the
enswering of any questions the client might have regarding the equipment or techniques
as well as supply him with a leboratory manual describing various radioisotope tech=
nigues as well as the operation'of the equipment. Today N. C. C. is responsible for
setting up the necessary record-keeping systems to comply with all of the U. S. A.E.C.
regulations, esteblish a health physics program , set up proper waste proposal pro-
cedures and then, on & continuing basis, supply the client's laboratory with all of the
radiopharmaceuticals needed. These radiopharmaceutiéals are supplied in precalibrated
form, ready for immediate administration without further dilutions, separations, or

recalibrations. For the past eleven years, N. C. C. has been engaged in this type of
work in the United States.

ORGANISATIONS SFRVICED: N. C. C. has assisted in the establishment of radioiso-
tope laboratories in some LOO institutions throughout the United States. These vary
from smell non-university hospitels to several large university medical centers. The
services supplied include the training of physisicians and techniciams in the uses of
radioisotopes as well as the safe handling thereof, the planning of simple clinical
isctope leboratories or large research laboratories. N. C. C. sets up safe and proper
healtk physics progrems, instructe the laboretory in proper dispbsal prodecures and,

(Vi) .
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in general, takes care of all the physics problems involved in the use of radioidl®-
topes or radiant energy. .

EXPORT SERVICES: We have recently established an Export Department in New
York, ensbling us to offer these services out of the Unitedq States.

We are currently supplying rediopharmaceutical products to
meny importent international hospitals, to mention one of them, the University
Hospital in Taiwan (Formosa). S .

We would be very happy to serve you also, by submitting de-
tailed information, suggestions and quotations, as soon as we receive complete details
on your present or prospective requirements. : '

EXPERT_PFRSONNEL SERVICE: N. C. C. can also supply teams, from a single physicist
o sroups of experte inaluding nuclear physleigle; bisphysicists, health physlelsta;
electronic technicians, radio=chemists, bioghemists, @nd possible even & radicloglst
trained in this field. The service could be Bf@’?iﬂed;f@f a periocd ruaning from one
week to six months, depending upon the requirgmgnta of the mission.

PRICE SCHEDULE: Enclosed price list desp%ﬁées the radiopharmaceuticals available.
The prices indicated are based on shipments to leboratories swithin the United States -
where delivery can be made by air the day following ghf;$!__ rom our factory in St.
Louis. By the' same token, the prices to overseas destinatlor "
ials will be’slightly higher. The reason for this is as.

. Suppose a specific quantity of Iodine-131 is requiredsy
would take four days from factory to designated destination airport. With this cal- s
culation in mind the material supplied would initiallyiﬁgﬁiﬁﬁexcess of that ordered
to allow for the decay en route, so that on arrival at destination it will not have
. decayed below the required level. This problem will be present when calculating par=-
_ticularly the prices on Iodine-131, P-32 Therapy and Au~198 (Gold Seeds). Therefore,
the enclosed price list is to be used only as a guide. Upon receipt of indications as
to the specific quentities required, we determine freight charges and calculate the
quantities needed. A relavent price proposal follows.

COBIUM & TREATMENT TIME DECALCULATOR - Enclosed is also Catalog and Treatment
Time Decalculator outlining the versatility and economy of our new Cobium. All items
listed herein are considered factory stock items. However, due to the flexibility
of Cobium, new techniques are constantly being devised, end NCC is prepared to fab-
ricate specisl needles or equipment to further particular technigues. An inquiry
outlining any such problems will receive our immediate attention.

GOLD SEEDS Au-198 - NCC now have available Au-198 Gold Seeds as substitute for
Radon. These are platinum-plated with physical dimensions 2.5 mm long x .7 mm dia.,
packaged in cartridges of 15, available with individual activities of from 2.5 mc
to bme. (Due to the different radiation structures of Radon and Au-198, 4.8 mec of
Au-198 will give the same irradiation as Imc of Radon.) The price is $35.00 per
certridge of seeds. An implantation gun comes complete with four needle barrels and
mekes the application quick and precise while safeguarding the doctor. Seeds can
also be implanted with the trocar needle applicator. The complete price is $400
FOB Factory, St. Louis, Mo. In this case there is no need for concern sbout decay
since the half-life of cobium is quite long and offers no problem.

DIAGNOSTIC SUTIC RADIOPHARMACEUTICALS - May we sgain call your attention
to the complete line of diagnostic and therapeutic radiophermadeuticals availsble in
precalibrated, individual sources.
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FILM DOSIMETRY SERVICE - The Radiopharmaceutical service is completed with a new
film dosimetry service to insure proper safeguards. This service assures prompt, accur-
ate reporting with revolutionary lightweight badges. The standard fiim badge is a
Beta Gamma Badge which has many advantages over most others. It is highly lightweight
(.h ounces) and made of a light, durable plastic. The bag is moisture-proof by means
of a plastic zipper. A lightweight but secure clip is rivited onto the badge so that it
may be clipped on outside clothing or belt with no fear of loss, and at the same time
without damage to the clothing. Instead of building in one fixed filter system ( a
series of absorbers to help the type and anount of radiation which is picked up by the
film) NCC has developed a removable and very flexible filter system. The standard
filter is as follows:

Plastic A b 87 mg/cm
Plastic B 3 123 mg/cm
Aluminum C =183 mg/cm?
Aluminum D SRER66 mg /cm
Silver MEBLe S =Sliar5] 3 mg/cm2
Leaf WSS —BS8] . 28 gms/cm
Inherent Paper = -5; 30 mg/cm

This is very easily removed aﬂd E- Eﬁecial filter to meet the exact needs of all
clients can be used. a;1

‘ “‘*‘;:-:' ) ; ]
WRIST BADGES & SERVELHQ“'%:W&'ist badges (mounted on a strap worn on the wrist)

are also available. Double beadges are provided for those clients who wish to have a -
13-week cumulative -dose meas-‘amﬂﬁt Most suppliers put both films in one badge, com=
pelling the client thereby to réﬂ%?é the proper badge every week, two weeks or month,
to replace it with new film and return the used film to the suppller. At the end of
13 weeks the client returns the badge contalﬁing both films, for reading. Our practice,
instead, is to supply two seperate small lightweight badges, one snapping on to the
other. Every week, two weeks or month ( whichever period is selected) one complete
badge is snapped and returned to us for replacement by a new badge. At the end of

13 weeks both badges are returned. The period or length of time the client wears the
badges before returning them to the factory for reading can be one week, two weeks

or a month, as desired by each individual ckient, The sensitivity of our badges is

5 millirems to 50 rems for X _Ray or Gamma rays with energies of 35 to 70 Kev. and
10mr to 500 R for X-Ray or Gamma rays with eénergies of TOKev. to 3 Mev.

FILM BADGE ADVANTAGE - One of the major advantages of our Film Badge Service
over that of the competition we believe to be the fact that our service has been
set up and is supervised by experts in the field; each film is developed, read,
eand analyzed by an expert. Too many other film badge suppliers have technicians doing
this work. NCC tries to analyze the kind and amount of radiation received by the
wearer, not just report how much darkening there was on the film, which is the
practice of most of the other services.

NEUTRON BADGES - NCC also supplies Neutron badges. In addition,we can offer
combination Beta, Gemme and Neutron Badges. However, we feel that if a client wants
the greatest asccuracy possible, two separate badges should be provided.

NEUTRO YSTEM - The filter system used in Neutron Badges con-
sists of Cadium sedges (0.40 inches) in the filter pack and the use of a special

(OVER)

o -
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film as well ®as microscopic track-counting techniques. The tracks in the
shielded area represent fast neutrons and those in the unshielded area are
representative of both thermal and fast neutrons. The results are then re-
ported by us in number of tracks per square centimeter unless the client
tells us the type and energy spectrum of the Neutron beam to which he
might- be exposed. If the client does this we can convert the tracks from
square centimeters to millirems. If the client requests it, our badge
holder is equipped with an Indium Foil Threshold Neutron Detector for
direct G. M. counting of the holder in the event of an accident in re-
actor invirons. The calibration and track reading techniques are those
developed by Dr. J. S. Cheka and reported in Nueleonics in 1952.

BADGE PRICE LISTS - Enclosed is also price list covering our standard
Beta Gemma Badges.Our Neutron badges are $1.50 each, dropping to about
$1.00 each when ordered in quantity. All reports on badges returned by
clients are sent out of our St. Louis laboratories within 48 hours after
receipt of the film. LA
.-:..'.’f:
INQUIRIES - Send to: Jaky SRR,
NUCLEAR CONSULTANTS CORPORATION
~ INTERNATIONAL: DIVISION
333 East U6th, Stx :?;ﬁﬂbw York 17, N. Y.

NOTE:; Prices and specifications are 5ubjecﬁ,fq§ h
"v y . -&' N
(=4 Tes

-
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9842 Manchester Road  5t. Louis 19, Missouri

péd@mdcea&jcat Diuvidion

1717 Victory Glendale 1, Calif.

@
Phone WQodland 2-2162 Phone CHapman 5-3965
i PRICE SCHEDULE T July 1, 1960
i RADIOIODINE y;
Catalog | - 131 Diagnostic Sources -
No. Capsules (15 pc, 25 pc, 50 pc or 100 pc each)
100 Standard RadizBake3icapsiplusglsstandardionidQicaps . 0 oo o o e $ 10.00
101 Duo-Pak-4 caps plus 1 standard calibrated for 1st week,
4-caps plus'l standardcaltbratediibendweek. ... . . . __________ 10.00
Additional capsulesiabove minimum ordertSNmeSeeSeS : 1.00each
Shipment of 20 capsules or more on a standing PRI I f o e s .75each
102 Scan Caps
250 pc § 3.25 each 500 pc $3.95 each
103 Liquid Sources (20.pc each) ;
Minimym shipment 0F 61500106 R o o o e e e e _adma 10.00
Additional sotitcesiabovestietm iNimUMIDraB I, sy, | 1.50 each
Above 20 sources on a slanding u’rder _________________________________________ : '1 25 each
Note:  All diagnostic capsules and sources are Dr,teﬁgliﬁjated for 8 am Monday of each week. The Duo-Pak may be obtained in any combination of 15

104

105

h 106

200

201

or 50 yic for either week for the same price, -

I - 131 Therapeutic Sources

I-131 Sodium lodide Solution (USPXV) for tlral administration (screw top bottle) - material furnished in 10cc unlm otherwise sueclf:ed
PRECALIBRATED FOR DATE AND HOUR OF USE :

lto3me $ 1000 ‘12mc §  16.90 21-25mc  § 33.25 .
4 mc 11.00 13 me 18.40 26-30 mc 39.25
5 mc 11.35 14 me 19.40 31-40 mc 46.75
6 mc 11.90 15 mc 20,90 41-50 mc 53,75
7 mc 12.35 16 mc 21.90 51-60 mc 61,25
8 mc 12.90 17 mc 23.40 61-75 mc 72,00
9 me 13.60 18 mc 24.90 76-100me 85.75
10me” 14,35 19 mc 25.90 101-125mc ~ 105.00
11 me 15.40 20 mc 26.75 126-150mc ~ 120.00

151-200me 153.00

I-131 Sodium lodide Solution (USPXV) sterile solution for intravenous administration (hermetically sealed vials) - material fumished in
10cc unless otherwise specified.
No extra charge for this service = prices the same as oral I-131.

1-131 Sedium lodide Capsules - Available in single capsules in strengths of 1mc to Smceach  $ 2.50 per mc - minimum order § 15.00

I - 131 Tagged Compounds
-131 HSA - Radio lodinated (1-131) Serum Albumin Human (sterile solution) - Multiple dose vials precalibrated for 12 noon day fol lowing

shipment.
05mc_ § 13.00 Smc § 49.00 0m § 78.00
I me 14,00 6 me 55.00 15 me 95.00
2 me 22.00 7 me 60.00 20 me 108.00
3 me 32,00 8 mc 66.00 .. 25 me 115.00
4 me 40.00 9 me 72.00 '

1-131 HSA - Radio lodinated (I-131) Serum Albumin Human (sterile solution) - Precalibrated individual dose vials.
20 pc as of Monday of every second week in 18¢¢ volume: 1 to 5 vials $ 3.00 each
. Additional vials over § 2.50 each
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210 . Radio lodinated (1-131) Triolein - Multiple dose vials precalibrated for 12 noon day following shipment. Price sl a5 l(ﬂ'\'
bl g, |
il Radio lodinated (1-131) Triolein - Precalibrated individual dose vials. 35 pc as of Monday of each week in 10cc volu e
1 to 10 vials $ 250 each
Additional vials over 10 . 2.00 each
L ]
212 Radio lodinated (I-131) Triolein - Precalibrated individual dose capsules. 35 pc as of Monday of eaclt week:
1 to 10 capsules $ 2.50 each
; Additional capsules over 10 2,00 each
220 Radio lodinated (1-131) Oleic Acid G !
3223 Specifications and price schedule the same as Radio lodinated (I1-131) Triolein. See 210, 211, 212,
230 Rose Bengal(I-131) (sterile solution) - Multiple dose vials precalibrated for 12 noon day following shipment.
Price schedule the same as IHSA,
231 Rose Bengal (I-131) (sterile solution) - Precalibréted individuat dose vials. 100 pic to 200 pc for time of administration in 10cc volume,
. 1 to 10 vials § 5.00 each
: . Additional vials over 10 4.00 each
240 ~ Diodrast (I-131) (sterile solution) - Multiple dose vials precalibmt'ed for noon day following shipment. Price schedule the same as |HSA,
241 . Diodrast (I-131) (sterile solution) - Precalibrated individual dose vials. 25 yic for time of administration in 10cc volume:
g Price schedule the same as |HSA.
250 -, £ j‘Diiudb!luhrescein (IF131) (sterile solution) - Multiple dose vials precalibrated for 12 noon day following shipment.
B Price schedule the same as IHSA.
7] S g Dnndnfluorescem (I-131) (sterile solution) - Precalibrated mdmduai dose vials. 5[! t0 150 pc for time of administration in 10cc volume:
e : Price schedule the same as IHSA.
260 - - Triiodothyronine (I-131) - Multiple dose vials precalibrated for 12 noan day following shipment,
BVE 08 l5uc  §15.00 Lomc -~ $50.00
100 pc 20.00 1.5 me 60.00
0.5 mc 27.00 20 me 70.00

Note: ~ Rose Bengal, Diodrast, and Triiodothyronine are prepared on a regular basis. Check for production schedule.
"Prepared on special order - $40.00 minimum charge. Diiodofluorescein is prepated only on special order.

'RADIO PHOSPHOROUS
P - 32 Sodium Phosphate Solution (USPXY)

300 ~ Fororal administration (screw top bottle)-material furnished in 10cc unless otherwise specified.
: PRECALIBRATED FOR DATE AND HOUR OF USE:
lto3me §12.75 8mec §18.50 7 mc § 49.00

4mc 14,25 9mc 19,75 me 58,00 1
5 me 15.00 10 me 20.50 : 40 me 75.00 |
6 me 16.50 15 me 31,00 : 50mc 90,00 ] :
7 me 17.50 20 me 41.00 .

301 P - 32 Sodium Phosphate Solution (USPXV) - Sterile solution for intravenous administration (hermetically sealed vials) -

material fumished in Scc unless otherwise specified.

No extra charge is made for this service, price the same as oral solution.

302 P - 32 Sodium thnmgé'-ﬁamules Available in single capsules in strengths of 1mc to Smc each
' -3me . § 15.00. 6 me $ 23.50
4 me 18.00 7 me 26.00
5 me 21,00 10 me 32.00
303 P - 32 Sodium Phosphate - Daily Dose Vials or Capsules I

Seven vials of 1,5 mc IV or 1,8 mc oral for successive days =~ $37.50
Seven Capsules of 1.8 me for successive days 47.50



< 32 Chromic Phosphate (sterile solution)

1-5mc $ 25.00 12mc  §53.00 : 19mc $ 74.00
'6 mc 30.00 13 mc 56,00 20 mc 77.00
7 mc 34.00 3 14 mc 59.00 25 me 92.00
8 mc 38.50 ! 15 me 62.00 30 mc 112,00
9 mc 43,00 16 me¢ 65.00 y 40 mc 152.00
10 me 47.00 17 mc 68.00 50 me 192.00
11 me 50.00 18 mc 71.00

RADIO CHROMATE

400 Cr - 51 Sodium Chromate (sterile solution)
Multiple dose vials precalibrated for 12 noon day following shipment.
lmec § 1425 5 me $ 45.75 9mc § 74.50
2 mc 20.50 6 mc 54,75 10 me 79.00
3Imc 29.75 T 62.50 15 me 98.00
4 me 36.75 8 mc 69.50 - 20 mc 115.00
: B5mc - 140.00
401 Cr-51 Sodium Chromate (sterile solution) - Precalibrated individual dose vials for time of use in 10cc volume:
1 to 10 vials ; 10 or more vials '
100 pe $ 3.00 each § 2.75 each
200 pc 3.25 each 3.00 each :
402 Cr-51 Sodium Chromate (sterile. solutmn) Precalibrated individual dose vials for time of use in 50cc vials containing aclmty and '
_ Preservative s0 tagging may be done in this vial. :
1 1o 10 vials § 10 or more vials. .~ . -
10pc.  § 425each - § 4.00 each o
200 pe 4.50 each 4.25 each b
RADIO COBALT oo ‘ , - XS
Co - 60 Tagged Vitamin B-12 I . & .
500 1 to 6 individual dose vials 0.5 pc each -~ ' b - $ '5.00 each
7 to 25 individual dose vials 0.5 pc each , s A.50each
501 Standard source 5.0 mpc each g " 1,00 each
502 Multiple dose vials 5 to 100 yc e 10,00 microcurie
503 Pemicious Anemia Kit: 4 vials Co-60 B-12 (0.5 pc in each) = 1 vial cold Vitamin B-12 (5 milligrams) " - g
2 standard intrinsic factor capsules (30mg each) Complete Kit 25.00
Co - 58 Tagged Vitamin B-12
510 Set of 6-sources .5 jic each plus standard § 52.00
Additional sources . 8.00 each
Shipments of 25 sources or more 1.00 each
511 Multiple dose vials 5 to 100 yc i 16,00 microcurie
512 Pemicious Anemia Kit: 4 vials Co-58 B-12 (0.5 pc in each) - 1 vial cold Vitamin B-12 (5 rmlllgrams)
2 standard intrinsic factor capsules (3 mg each) Complete Kit 39.50
Cobium Ce - 60 Alloy - '
Mil- R = Milligram equivalent radium (0.63 me cob0 =1 mg Ra)
*521 Cobium Wire

For use in applicators, ovoids, sheath needtes tubes or cells. Diameter from 0.4 to 10" mm, - Length “from 5 to 30 mm.

Amaunt ) Price
0.1 to 3.5 Mil-R per source § 1.50 per Mil-R
3.6 to 8.0 Mil-R per source P 1.90 per Mil-R
8.1 to20.0 Mil-R per source . . 2.50 per Mil-R

20.1 to 40.0 Mil-R per source : 3.00 per Mil-R



*522 Sheath Needles

These needles are made from hard temperature polished stainless steel. Outside diameter is 1.6 mm. Wall thickn
Removable conical, trocar or cutting points are available. When ordering specify type of point desired.

For Active Length Overall Length Price
10 mm 24 mm - 10.00
20 mm 36 mm : 10.00
30 mm 47.5 mm 12.00
40 mm 59 mm 12.00

Special sizes also available on special order.
Tubes

The bodies of these tubes are identical to those of the needles above; however, a round, blunt end is supplied instead of the point.
Price same as needles above.
*523 Cells -
Stainless steel capsules (screw cap). Standard size 3.5 mm; diameter, 20 mm length. $ 10.00 each
Internal length 15 mm. Internal Diameter 2 mm,  Other sizes also available on special order.

RADIO GOLD
Au - 198 Gold Sterile Colloidal Solution
600 Normal concentration between 15 and 30mc per cc. May also be obtained in diluted form ready for immediate use. A $5.00 deposit is

required on lead safes used for dilute sources.
600 - Precalibrated for 12 noon day following shipment

Wm  §20.00 175mc  $5200 . 00mc  $100.00
S0mc  25.00 200 me 55,00 " SELAn T 600 mc 140.00
100me  42.00 250 me 65,00, "X 800mc  190.00
: 150 mc 48.00 300 mc 75.00 :
RADIO IRON ' e
o Fe -‘59' Ferric Chloride (sterile solution) Precalibrated for 12 noon day following shipment.
' ‘10§ 10.00 250uc § 45.00 lmc § 95.00
. W0uc 35.00 500 uc 60.00 2 me 180.00
701 Fe - 59 Ferrous Citrate (sterile solution) = Price schedule the same as Feric Chloride.
800 Radipactive metallic sources for therapeutic yse:

Radio Iridium 192, Gold 198, Chromium 51°and other metallic sources, as well as the above listed Co-60 sources,
are available in seed form. These may be obtained in nylon or teflon thread or as individual seeds for insertion
with gun or other like injection devices. Write for price and delivery quotation.

Other Radiopharmaceuti cc_ls available - Prices and delivery on request:

Cs-137 Cesium Chloride : Cu-64 Cupric Acetate
Ca-45 Calcium Chloride H-3  Tritium
$r-90  Strontium Chloride Special Tagged Compounds

Services Available from Nuclear Consultants Corporation:

Medical Physics Consultation Radiation Instrument Calibration and Maintenance Service
Health Physics Consultation Physician and Technician Training Programs
Isotope Laboratory Planning Radiation Instrument Lease Program
Film Badge Monitoring Service Analytical Radio-Chemical and Bio-Chemical Services
Environmental Testing Standard and Calibration Sources

Note: Our laboratories will be pleased to quote on your requirements for special preparations or services.

Substantial discounts are offered for standing orders of fixed amounts of material on regular shipping schedules.

Minimum Shipment; $10.00 F.0.B. Point; St. Louis 19, Missouri or Glendale California

PDharmacewntical Division

9842 Manchester Road &r. Lowis 19, Missouri 1717 Victory Glendale 1, Calif.
Phone WOodland 2-2162 Phone CHapman 5-3965



CABLE:
TELTECHNAL—N. Y.

‘Consultants on Radioisotopes
for the Medical Profession

: . o Radiopharmaceuticals o
EXPORT DEPARTMENT — 333 EAST 46th STREET _  NEW YORK 17, N. Y. Phone YUkon 6-2244
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Al ardors, prices, spocilicalions, toprazaniations and obligstions ate sibjoct to Sppioval of snd accepiande by Nuciear Conibliinis Corporation’s home office et St Louks, Missouri”



Women's Hospital
Phys Thai Road,
Bangkok, Thailand.

Muclear Consultants Corp.
Export Department

333 East 46th Street

New York 17, N.Y.

UOS.AI

Gentlemen:

Thank you very much for your letter dated July 13 together
with the Product Information Bulletin and other cataloques that you
sent, We will study them carefully,

In the future, if there is any problem concerning our

Radio Isotope Progrem, we will be very glad to consult you. Thank
you agein for your concern,

Yours truly,

(¢

( Sem Pring-Puang=-Geo M,D, )
Director of Women's Hospital.
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As we have already seen in our discussion of abematic structure, a
radiocactive aton is unstoble and it seeks to establish stability by loss of -
energy in the forn of radiaticn, Thig is achieved during the process gf
radioactive disintegration. The disintegration of a radioactive aton 15 an
entirely random event and oane cannol noke any prediction

= crop gl ledd in advance that is such an aton w?l},
in fact. disintegrate, the greater iistsbility, the greater probzbility ofdisin-
tegrationes Although the probability of disintegration is a random ewent, we
can treat the whole problem by statistical methods. D :

The nunber of disintegration remaining in limit tine ege 1 second is
directly properational to the number of radinn~rtive atoms present in that
sariple, i

Number nf radioactive atons remaining Ng.

reizaining - = The time t will be ziven by the expression
AT
— N . -
Nt = 1]'00 &
A = decay constants
= <{fraction of atum disintegrating in unit time
e = base of natural logarithas

If we plot decay in teris of s~ ivityw waroipning Ao function nf tine we

obtain curve as illustratcd beluw.

{t\f.‘;l

Ac

Radioactive half-life S=————

The decay constant A 1is not particulerly convenient and instead, in
practice, a unit called the half-life is erployed. The half-life is the tine
taken for the raciocctive substance to decrease ite activity by half i.e. 50 %

Typical half~life are i~

I

I v = 8 ':1-'4\')'{'
1352

I = 026 hrs.
=
"k I,

2 = 4 deys
24

Na - 15 hrs.
o0

= .

UO_ - 5 years
51

(Gh = 26 daye

]’1— Anam Ma emwmeoTrad wmatbamaFioet 1 a_-,,,t
A a 0.693
1%

So we can rewrite equation (1)

-—0:693%

as 1 =3 e‘
Nt = :.'.Ge T/g

or 1LgeNt = log, e



[
<t
b
L
o

While N, on log scale gl ctraicht line whose slope will depend on

Ll Caleculetion of the decay curves

1

Since isotopes especially snort -lived ones will decay during their use

in the course of a measurement i.e.-in the case of short lived isotopes decay

nay be appreciable during the process of counting and then decay corrections—ara

“necessary. Now for the same reasons, it is often necessary to calculate how

much of a given consigament cf o radicisctope renains aftér an interval of time

Method 1. Use of tables with factors.
52

-

eg. How nuch will 1 mc of P hyve decayéd after 10 days?
from tables 61,6 ¥ will remcin & specimen wil] fherefore contain 616 pe
2, Graphical Method. eg. for PLia s tp = 8 days/

0 2. 4 é I 10 2 14 A Y AA

/0 §
i . L DRSS o
3, Slide rule method us¥ng 1ug 1og scale.
Method: a) Set the cursor at 2.000 on the log log scale.

2§
b) Set the slide so tha. the value for T¥ on the C scale coincides
with the ecursor.
¢) Move the curcor to the requirec¢ time t on the C scale.
d) Read off No/ , on the log log scale.

Modes of deczy.

Simple decay schenme
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DEFINITIONS OF TLRMS

Activation Cross Section

The thermal neutron activation cross section is a measure of the probability

of interaetion between a target nucleus and thermal neutrons to produce a
specified radioactive nuclide. It is expressed as a unit of effective area of th

nucleus. 1 barn = 10-24 on s

Annihilation radiation

Two 0.51 MeV X-rays are produced when g positron is gnnihilated.

This radiation is called " anninilation radiation".

Carrier free (CF)

-

A carrier free (CF) radioisotope of an element is one in which all the atoms
7f the element that are present are radioactive. High speciffic activity
material to which no inactive carrier has been add@@ is often loosely referred

0 a5 ' carrier free'.

Curie

10
= curie 1s that quantity of an isotope which gives 3.7 x 10 disintegrations

per second (dps), or 2,22 x 1075 disintegrations per minute (dpm) :

29210 dpe = 2.22:10 - dpm
3.?xlO? dps 2.22x109 dpm
L T e
B 10 dps

2.22x10° dpm

i clirie(lhe)

L millicurie (1 me)

1l
I

1 microcurie (1 uc)

L}
1l

1 millimicrocurie (1 muc)

It
1]

Daughter

oynonymn for radicactive decay product.

Tleckron capture (EC)

£ mode of radiocactive decay involving the captuge of an orbital electron by

-

nucleva. Accompanied by X-radiation in virtually all cases.

-

Enriched materipl .

Meterial containing an element in which the abundsnce of one of the isotopes

has been increaned above its natural isotopic abundance.

Jalf-life

The time required for the decay of one half of the atoms of a radioigotope.

Internal conversion(IC)

A nuclear de-excitation process competing with gamma-ray emission. The
transgition energy is communicated to an orbital electron which is then ejected
frpm the atom. The internal conversion coefficient (a) is the ratio of the
nunter cf conversion electrong to the number of photons emitted in a given

traneitions

Isotopic abundpnce

The fraction of the atoma of an element which have a particular mass number.

Lat:)led compound

Chemical compound of a radioisotope,



Metastable state

An excited unstable state of the nucleus denoted by the superscript '"m"
lDOm )

(e.go Hg

MeV
Million elgctron bolt = 103 keV = 106 eVi

Farent

A nuclide that undergoes decay into anotﬁer nuclidey, the "daughter'.

Rad

A unit of absbrbed radiation dose. 1 rad = 100 erg/g of absorbing medium.

RHM
A measure of radiation. 1 RHM

]

1l roentgen” per houxr at 1 meter.

RMM

A mezsure of radiation. 1 BMM

1 roentgen per minute at 1 meter.

Roentgen (r)

A unit of absorbBed radiation dose. The guantity of X-or v-rediation such that

3

the associated corpuacular emission per 0:i001293 geof air ( 1 cm” of air
at STP) produces, in air, ions carrying 1 electrostatic unit of quantity of
electricity of either sigh. A roentgen iz equivalent to the absorption of

83.8 ergs of energy per gram of air.

Roentgen-equivalent-man (rem)

Biological unit of absorbed radiatian dose. That dose which, delivered to
man (or mammal) exposed to any ionizing radiation, is biologically equivalent
to the dose of 1 rad of hard E-or v-radiation.

Dose in rgm = dose in rad x RBE (relative biclogical effectiveness) where,
for a given biological action, the RBE values ape the inverse ratios of the

energy absorptions of different radigtions which produceequal biological effect

Roenthen=-equivalent-physical (rep)

The quantity of ionizing radiation required to produce an energy absorption

3

of 93 ergs per cm” of tissue.

Specific activigy

The activity of the isotope Per unit of material to which referencs$ is made.

Thermal neutron flux

The number of thermal neutrons (neutrons of average velocity 2,200 m/sec)
passing through unit area in any direction in unit time and defined as the

product of the number per uwnit volume, and their average specd.



Specific X-ray emission of various isotopes (X) in Roentgens/hr/mc at

1 cme

Isotope Half-life Ke ( r/hr/mc _at 1 cms)
22 Na 2.6 34 e T8 T
24 Na B R ¢ g 18.9
e 1255  hre 145
2 ¢, 28  days ‘ 0.2
29 Fe | 45 " 6.8
8 6 71 n 5.3
60 g6 5.25 y. 1340
65 2n 245  days 249
82 Br 36 hr. 1540
i 8  days e
ey 2.26 hr. 1241
137¢cs 30 T 31
133%¢ 5.3 days 0.5
19844 By ki 2alt
Radium 1590 years 8.3
(filtered with015mnPt)




o -
The nucleus nf a radioactive atom is characterised by an instability

Radiation from isotopes

due tc an excese of energy, in an attempt t& achieve a more stable confi-

guration ﬁggg-gnergy is released in the form of radiation. Qn this event

. a -ve or +ve charge is gained or i.e. one neutron is transformed into a

proton or vice versa.

In inany cases a charéed particle equivalent to an electron is emitted
and this is called beta particle. The beta particle is negatively charged.
In some cases there have been a positively charge particle equivalent te
an ei;ctrﬁn and it is called "positren!, ;

Beta particles emitted usually.have a very amount of energy. This
energy is measured in millions of electron volts (MeV.)

1 MeV is equivalent tc the energy accumulated by an electron falling

12

through a potential gradient of 1 volt. ( = 1.6 x 10 ergs)

Beta emitters

32p Mg Bg 35 5

H, S, Ca,

Beta particles are easily absorbed in matters but the degree of 25

Typical beta emitters are

absorption @&pends on the energy of their particles, and the nature of the
32P 3H$ 2 et higher energy (1.702 MeV)

whilst 3H has a lower enerpy of C 019 MeV, so if you put a Kleenex tissue

absorbing mediun tor example: and
in front of a Tritium sougce it will absorb all the energy but if you put it
in front of 32P G5% of nergy will pass through. .
Substances that 1 absorb all the energy of bete emitters are
glass and perecpex, &c we do not.neud claborate saielding when we work with
beta emitters, glass and perspex will suffice. As we now know very well
that the range of beta particle is very short andé the problem of profection
from beta emitters is moc very bruat.- Beta emitters are of no use for
external detection outside the body.
Gamma Emitterse
Gemma radiation is an electromagnetic type of radiation and very
similar t¢ X-ray. Gamma radiation is not affected by electrical of
magnetic fields and is highly penetrating, hence can be easily detected
and measured cutside the bady,
Many isrtopes dv not have gimple de;éy schemes but have a complex

decay schemes and give out beta periicles as well as ganma rays, such as

131y 2hy, 825, "132; k2
Positron Emitters y
This happeus where a aucleus is deficient of a neutron, so the onmly

way to correct this is to discharge a positive electron. The positron
generally reacts with the orbitsl electron of a neighbouring atom anihilates
it. This prececs results in gamma rediation or so called anibilation
rediation. Positron cmitters can be regarded as gamma emitters for practical
purpose since %“he positron partic! » when it strikes an absorbing medium
combines with an ¢lectron . ives anihilation radiation. The gamma radiatimn
can ug detected in the vsual manner, Example of the positron emitters

504 22
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Bremmstrahlung . o 3

If a beta particle is absorbed—in matters, ito-uelescity is slewed
dowrn, enzargy emitted during the change in velneity gives rise..to electro-—
L
magnetie vodinticor ecalled Bremastrahlung whiech has a similar Properfieﬁ

te X-ray.

K Capture

Some nuclei, which are defiecient in neutron lose a proton by captur-
ing an orbital electron from the innermost shell (K shell) transforming
into a nemtron. (In order to understand this phenomena we have to visualize
that the orbital electrons which are orbitinZz around the nucleus are
not at the same level and in the same plane. They form somewhat concentric
shells and they are called from the innermost to the outer one as K,L,M....)
S~ after the capturing of the electron from the innermost shell, there will
be a vacant space there so the electron from the outer shell is drawn into
its place, thus giving off X-rays which is called the characteristic X-ray
of the atons,

59

Examples are 51Cr, Fe.,

Alphs particles

The last to be mentiocned here as gamma emitters are of no importance
in clinical studies. They are emitted from heavy elements such as Ra, Th
and transuranium elements ege. Plutonium which are poisonous., It is identi-
cal with helium nucleus or it can be said that it is a helium atom,'ji§h

the orbitel electron stripped off. i.e. there are 2 protons and 2 neutrons.

Sulf absorption of Bete particle

In mezsvuring the Beta activity of solid or liquid samples it is
necessary to correct for the particles absorbed by the sample itself, nnless
_particular care is taken ‘to make this very thin. If a beta emitting isotope
is homogenously distributed in an absorbing medium, there will be "self
absorption". This depends on the energy, and on the thickness (in mS/bma)
of the medium, and is of importance in counting low energy beta - emitters
such as 1ﬁc and 33,

If the thickness of the source is increased as the activity is
increased, the count rate rises to a constant maximum, achieved when

particles from the lowest layers are absorbed before they reach the surface,

The thickness ie known as the "infinite thickness".
o) o
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The Structure of the Atom

; L
An atom can be regarded as the smallest chemical unit of matter . The

structure of the atom is baged upon the practical and theoretical works of
Rutherford and the Danish Niels Bohr. Briefly it can be said the atom
gons§%t5 of a central nuclcus surrounded by.a cloud of electrons wkich are
fﬁiétripu;ed‘a?bund the central nucleus in a series of erbits. The nucleus w
yh%éhtggk?ﬁl%pltge“greatgx part of the mass of the atom consists of protons
and neytrons. , * e

S Beforegqind further into details it is useful to say a little about

each of the fundaifental particles.

Protons ;

\ 'The proton®has a mass of one unit on the mass scele and carries
a +ve charge.
Electron
The electron carries a negctive charge which is equal to that of
the proton, The mass of the electron ia about 1/1837.of that of the proton,
50 in oréder to simplify the explanation we will disregard the mass of the
eleetron., .

y Since the atou is electrically neutral there must be an equal number
of both protons and orbital electrons. The number of electrons ( and hence

of pfotons) is the so czlled " atomic number!" which #s characteristic of th e
‘particular element. For example Hydrogen has an atomic number of 1 iees

there is one proton and oz. electron. Represented as a diagrem this would
be / : "

Hydrogen atom.

Neutron
There has been a mass similar to the proton bur bear no electrical

charge, Neuktrong cccur together with protons in the nucleus. The presence
of a neutron in the nucleus will not have'any effect on the atomic number
(The atomic number = number of electrons or protons ), but will affect the
mass of the atom,

Many naturally cceuring elements cccur in such a way that mixture
of severazl forms of the same element may exist, i.e. they all have the
same number of electrofies and pPotons but they differ in the.number of
neutrons in the nucleus. These vVariuos constituents are called the

" Isotopes of the element ".

S~ Mass=1 N bk o#  Magss2
Thie type of isotoupe is called a stable isctope, and Hénradicactive,
By the wse of variuos physical methods based on the difference in mass, it
ie possible to separate these isctopess Several of them have found appli-
cations #in biclogical tacer work. Lxamples are Deuteriym EH ( sc ealled

BTy hydrogen ) .
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,15N.! 18

2
O. These two isotopes are important since these elemnets do not
HE hav%ﬁradiqactive isotopes. From the point of view of their application
theéiare far more difficult to detect and measure than other radiocactive
- isotopes. As with the. separation method, detection and measurment are
based upon mass difference. An iﬁstrument called the mass spectrometer
is emplcyed. ) ;

Radicactive Isotopes

. Under some circumstances it is possible for-there to be some
alteratlon in the number of neutrons as related to the number of protcns
i.e. extra neutrons may be gained. Under these circumstances the whole atom

tends to become unstable. The instability is corrected by the release of th e |

energy in the form of radiation, e.g. for hydrogen o

No. of elsctrons  No. of neutrons Mass of Remarké‘;_
Nucleus ¢ N
Bydrogen 'E, 1 0 1 stable
Deuterium 3H1 1 1 5 o
% Tritium 3y 1 2 3 unStabﬁ?E;

1
 Hence the radicactivity is due to an instability of the nucleus. . ,.-

Of the natural elements only the heavier ones are radloactlve, eag.
Radium,Thorium,Uranium. In many naturally occuring elements, some of ° thg,

lighter elements are alsc radioactive, such as Potassium. In the natural“,“

Lo 4 . o (17 il

potassium there also is some amount of K which is weakly radicactive.

This alsc means that the human body is constantly irradiated by its 40K

content. The natural abundance of 401{ is 0.0.12% and emits ﬁ &*0’ rays.

& *
Fundamental Terminclogy and Constants ‘;?

Electron Volt 3 A unit of energy equivalent to the amount of energy gqipéﬁ
in passing through a potential difference of one volt. Mev= million elaq&ﬁbn )

volt. Bev.= billion electron volts. _ t'v

_-g

e = Base of patural logarithms. = 2.7183 L p 8
§0 (il . B

¢ = Curie = 3.74% 10 disintegrations / sec.

m_ = mess of an electron = 9.1066 x 10-28 Efe - 5.,000548 mu.
mp = mass cf a proton = 1.67248 x 10-24 gm. = 1.00759% mu.
m = mass of a nuetron = 1.6751 Xéépﬂzq gm. =1.008982 mu.
mu = Mass unit = 1.66035 % 10-24 A = 1.0000 mu.

10

¢ = velocity cf light = 2.99776 x 10~ cm/ se¢s Or approximately 3 x 101gm/hec.



TERMS

Atom = = Smallest particle of an clement which is capable of entering inte
a chemical reaction. The basic components of the atom are:

1= electromn

2=~ Nucleus
a- proton
b= neutron

'\ > - Alpha particle - = a helium nucleus, consisting of two protons and two
" nmeutrons. Characteristics: '
mass - = L AMU
charge = + 2
ability to ionize - = large
range = - very short
ability to buatr-.te = = poor

Beta particle - = 4 charged particle emitted from the nucleus of an atom
having a mass and chapge equal to those of the electron.

Electron - = a negatively chﬂi;id parilel. which is a constituent of ewery
" neutral atom. )
Characteris6ics:
. .mass - = 0.0005468 AMU (very small)
., charge = "= 1
J'ability to ionize - - medium (less than the alpha)
range - = from a few centimeters to approximately 1000 inches
in air ability to penetrate = = fair (more penetrating thanm
the alpha)
Proton = = an elementary nuclear particle couprising one of the prime
particles of the nucleus
Characteristics:
masSs = = 1 Avvp
charge - +1
ability to ionize - - medium to large

Neutron - - an elementary nuclear particle which together with the proton
comprise the prime particles of the atemic nucleus.

Characteristies:
MASS: = = 1 AMU
charge = = 0 -

ability to ionize - - completely negligible
range = = from & few millimeters to very lomg
ability to penetrate - = very high.

Gamme rays - - shert wavelength eleetromagnetie radiation of nuclear origin,
emitted from the nucleus of the atam,

Characteristics:
Wass @ approximately ©O
charge -~ « 0



[

ability to iomize - - poor; about 1/100 of that of an electron
range = =~ long
ability to penefrate - - very high

- X =Bay = = penctrating electromagnetic radiasion having wavelengths shorter

than those of visible light and longer than gamma rays. They are usually
produced by bombarding a metalic target with fast electrons in a high
vacuum. In nuclear reactions it is customary to refer to photons origina
ting in the nucleus as gamma. rays, and those originating in the extranue
lear parts of the atom as X - rays. These rays are sometimes called
Roentgen rays after their discover

Isotope - - nuclides having the same number of protons in their nuclei, and
+hence having thé same atomic number, but differing im the number of
neutrons, and therefore in the mass number. Isotopes of the same element
have almost identical chemical properties.

Half - life, radioactive = = the time required for one - half of atoms of a radio
ac active substance to disintegrate or decay. BEach radionuclide has a unique
half=1ife.,

Half- life, biological = - the time required for Ghe body to eliminate one-half
of an administered dose of any substance by regular precesses of elimination.

Half-1life, effective = = the time required for a radiocactive clement fixed in the
tissue of an animal body to be demimished 50 per cent as a result ﬂf the
combined action of radionctive decay and biological elimination.

biological half-1ife times radioactive half-life
Effective half-life =

biological half-life plits radicactive half-life

Ion = = an atomic particle, atom, or chemical radical bearing an electrie charge,
either positive or negative,

Ionization - ~ the process or the result of any process by which a meutral atom

¥ or molecule i-qliros either a positive or a negative charge.

Boentgen - - the basic unity of quantity of x-or gamma radiation (dose = quantity)

RAD - - ~ a unit of absoried dese being equal te 100 ergs/gram; the amount of
energy imparted to matter by fonizing radiation per unit mass of irradiated
material. .

RBE (relative biological effectiveness) - = the ratio of gamma or xX=-ray dose
teo the dose that isrequired by the type of radiation in question in order to
produce the same biolegical effect.

REM (roentgen equivalent man) that quantity of any type of ionizing radiation
which when abserbed by man preduces am effect equivalent te the absorption
by man of ome roentgen of x-~ or gamma radiation.

Dese in REM = dose in RAD X RBE

types of radiation and their RBE

z-ray§, gamme rays, electroms amd beta raysofall energies: 1.0
fast neutrons and protens up to 10 MEV 10,
naturally eeceurring alpha particles 10.

heavy recoil nucled 20,
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The nuclear Reactor _(Pile)

. “ ;Lie concists of an arrangenent of rods containing fissile uraniunm 1']2’-55
in a latticg fashion U235, if irradisted with neutrons, disintegrates giving
out further neutrons which in turn disintegrate other U235 atons. Hence a

chain reaction is started and since more ncutrons are released than necessary
to sustain the chain reaction the& arc available for the production of isotopes"
as we shall discuss in a few moments. These neutmons are called fast neutrons
as they have a very high velecity and nany of then will escape from the pile
which are Loth dangerous ana wasteful. Their velocity therefore nust be slowed
down and this is done by a substance calledr a "moderator", Parrpfin can be used
as a moderator but there is a large ariouit of he,t produced in this rejction
and it will melt the paraffin, so grgphitefis frequently used.

If the chain reactions were allowed to proceed uncontrolled, so much
energy will be released that an explosion could easily occur resulting in the
abomic mxplosion., The speed of the chain reaction is controlled by putting
in a substonce which absorbs neutrons and therefore kecps the reaction within
reasonable linits. Substances such as Cadniun is frequently used. As a result
of the released energy, the pile becomes very hot, in the case of the BEPO pile
at Harwell, it is coéled by air flowing through; In the power reactors liguid
sodiur is circulp ted 1n the pile to cool it. Materials to be irr.diated are
placed in ulw_lnlug cens which are put into suitable positions in the pile,
sincc the mntcn51ty of nemirons (neutron flux) varies fron positions to positions.

Fission rroiuccs.

As the results of the fission of U235 in the reactor, the fragments con=-
sist of other elements (nostly in the niddle of the periodic table), there
131 1324 187 8y 80, ..

: = 3 6}
include soui¢c 200 isotopes amoung which are: ? Skl S ’

133}{&n fhe nost important isotopes are 1511 and 132I. ¥ission products are

and
cheap since they @re by-products from nuclear reactors and‘this is one of the
reasors why uszed f0 teletheranr units 25 a substitute for 6000 which is nmore
expensive.

Ancihcr aspect of nuclear fission is the fall-out which occurs in the
atonie @xXplocien. The fall- outcoﬂxalnu a large nunber of fission products of
which the most dangerous is thegrdtofloub 9Osr.

The productien of . dioisotop es =

Isotopes afe produced in the nuclear reactor ( or the so called atomic pile)

or by the use of particle accelerating machines such as the cyclotrons.

1) Heubron Capture This is one of the principal ways in which rad{Biaotopes
are prepered in the atonic piles ané is ealled the n—B’ reactidn;In this process
2 aeutron iz capbured by the target nucleus to forn an isotoPe of the same element,
@sBs ~Na % 'In ————— ————3 Z#Ha + Dr
The rate of which the isotope is farmed will depend on the intensity of
the neutrone, but of courme the newly formed isotope will’also start to de.day
as 1t 1is formed, Finally an eqilibriun point is reached where formation and

decay are belinced, and this is called "the saturation activity",



' 4 : -
’) We ccn thus aay that the activity after a period.of #rradiation of time '"gW
will be given by : ;

=

- _=At
S TR T
where Nsat = saturation activity
A © = decay constant ,

Therefore if we irradiate for a period equal to the half life of the isotope
which we are trying to prepare, we will éet 50, of the” seturated activity. How=-
ever i1f we irradiocte longer we can get higher yield of over 757 but it will
become unprofitabhle as the cost of irrediatior will g0 up too. The cost of
irradiation at BEPO ‘pile at Harwell is £3(0¢% 9 per week in DIDO (Higher'neutron
flux) is £ 9 (§ 25) per week, so these factors have to be taken into account.

The saturation activity will aléo denend on the "actifation cross section
of the clements" an-d we can say that this is the avidity of the particular
target elemnent for neutrons.

The other factor which determines the activty is the neutron flux of the
pile flux varies from reactors to reactors e.g. '
BEPO 2 x 1012
DIDO 2 x 107"
Oak Hfidge 2 x 10
Kjellar (Norway) 1.5 x 10

14
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In the n-) reaction the isotope produced is chemieally identical with
the target element so £t reans that high specific paterial cannot be obtained
as it will be diluted wibh the inert target nmaterial.

Szilerd-Chalniers Reaction

If a certain chemical compound is irradisted and the energy is sufficient
to chenically decompose them, hence some of the radiocactive ators will be present
in a different state than the terget atons, that is, it may be possible to seperate
then.
chf 04 - Cr in chronate is hexgvalent . but when
irradiated will turn into chronic acid form or trivelent, sco it can be seperated.

The n-p reaction. -

In this reaction a neutron is captured ‘#ith the enission of a protén,.
hence the atomic nymber is altereds The reaulting isotope will be a different

clerient from the target, so we can get a higher specific activitye

;
s R R R TN
W Ty iy > % +»
The n=oC resction
Sty » " . L

The cyclotro
- ———— e

- —

The cyelotmon is an examnple of what we called a particle accelerating

-

The pile is only able to give neutrons ang gamma rays but the cyclotron

nachine,
is able to produce other types of particles which can be used for boitbafding
the target materials.The particles produced in the cycloteon are protons,

deutron ( heavy hydrogen nuclei) and alpha particke, All of these carry a + charge



and have to be accelerated to very high velocity in order to overcome the
electfﬁstatic repulsive forcd in the nucleus. The acceleration is brought
‘about by the use of a combination of electrical and magnetic fields which
finally form a beam of high speed particles, since the bean is limited in
size, so the nmmber and size of the tapget is limited. Cyclotron produced
isotopes are very éxpensive as the power consumption of the cyclotron is heavy
but however, in thr cyclotron, it is possible to produce &sotopes which could

not be made in the pile. .

ELFMg NG ——> 25 ¥ 4k

In the cyclotron the isotope produced is chenically different from
the target and it ccn be seperated. from the target naterial to produce a high
specific activity. Every atom is radiacactive, so it can be called "carrier
free isotope'. In this reaction oue . element is transformed into another element
that is "transnutation".

Another typec of reaction #n ".hhe cyclotron is what is called "spellation',
this mccurs when a heavy nucleus is broken into smaller fragments. This type

pf reaction.is only. possible in the cyclotron where the energy exceeds 100 MeV.
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Case Report

&

S.K. 42 years old, unmarried, was admitted to the gynecological
department on June 8, 1955 with chléf complaint of a tumour '
mass in ‘the lower abdomen for 1 month,

PAMILIAL HISTORY:-

Bhe was a teacher and being the oldest daughter in her family
with 4 brothers and sisters, all in good conditions. Her parents
were still healthy. None of her family‘t relative were attacked
by cancer. ®

PAST HISTORY:=-

Was attacked by pulmonary tuberculosis 6 yrs. prior admission
and had been treated with streptomycin and P.A%S. for 1 year.

1ol

THE MENSTRUAL PERIOD:-

Menarche at 13 years old, 4 wk. interval and last 2 days,
no dysmenorrhea and abnormal discharge.

PHYSICAL EXAMINATION:=

On admission Fo = 8o/min. .= 20/min T. = 36.8 C
B.Po = 120/78 mm.Hg., @& well monrnished lady without acute toxic
symptom. .

|

Heart and lung:!-were in normal limit. _'
Abdomen := Spleen and liver were not palpated. A cystic tumour mass =
was detected on the lower abdomen, size gbout 2 big fists, nonmobile,

no tenderness on examination. 3

PELVIC EXAMINATION:

Vaginal introitus , showed a clean small cervix. Uterus see

about lo cm. in dilemeter and occupied in the right adnexsl reg’on.

RECTAL EXAMINATION:=- Confirmed pelvic examination.

LABORATORY FINDINGS:-

Chest X-ray -~ Normal finding
Blood examination -~ Hb, = 12.5 gm. i
: R.B,C. = 4,420,000 1
W.B.C. = 6450 _
P, 61 %, L, = 37%, E. = 2 § ?

Urine & Btool examinationd- normal finding
Blood Kshn * . Negative

SURGICAL PROCEDURE:=

The operation was performed under general snesthesia on
June, 1955. The tumour mass was found on the right adnexsl region

:



oo

The outer surface was smooth, wall mass uniform with cystic
consistency, size about 12 cm. in diameter, the lower pole of
mass invalled to the right part of cul-de-sac. The uterus, left
ovary and tube were normal 1n shape and size. Because of patient
's will we saved the uterus, bilateral salpingo=-oophorectomy and

appendectomy were done, the patient with-stood the surgical
procedure well. -

She was discharged on the 9th post operative day with good
condition,

SECOND ADMISSION (Dec. 8, 1956): The chief complaint was
spotting from vagina stop and on for 2 weeks. Curettage was done
on Dec. lo, 1956, The Path report-chronic endometritis. The
spotting still continued after 7 days curettage, then the
exploratory laparotomy was considered. The old scar well healed
with some sdhesion of sigmoid colon to the lower posterior part
of uterus. The subtotal hysterectomy was performed. The
operative course was uneventful and the patient was discharged

on the 13rd. Operative day.

Path report-Endometriosis of uterus

The patient falled to follow up since after her discharge.
Six months later we were told she wgs dead in Siriraj Hospital
by Adenocarcinoms which occupied the whole abdominal cavitye.

PATHOLOGICAL REPORT:

Ls Section of the hemorrhagic areas with the wwall of the
uterus show well developed endometrial gland with moderate
emount of stroma. The cells 1lining the glands are of
columna in type. In some areas the cell lining exhibit
tubal epithe lium - like picture.

Diag. Endometriosis (Endometrial hyperplasia-Tubal Type

. Section of the metastatic nodule found within the peritoneal
cavity show in same areas well developed endometrial gland
(2 &) In other areas the neoplastic endometrial glands are
found. The glands are lined with one or more layers of palt
high columnar cells with slender uncle that are rich in
chromatin. Atypical mitotic figures are also found. In
some areas these neoplastic glends form papillary pro jectis
into the dilated lumens end have lrregular pattern (2 b)

Diagnosis: Endometriosis with papillery adenocarcino
associated of transformaetion.

L S L R
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ﬁ COMPARISON OF THE CLINICAL ECIDENCES OF HYPOGLVCEMIA AND DIABETIC

COME

HYPOGLYC LIA

DIABETIC CONA{KETOSIS)

( Hepperqlyceyaia)

CaNsEas svssissnvsoessToo much Inzulin op

i‘Gener&l LPDEATSNCCo s o
*Brﬁﬂthingetnco&n.auc-

Onseteesvoscoaosnnnro
Hunf_’;er'oeaarebqoochue
Thirstaq.--ooessc..eo
Vomitingoeeseocecosoe

Eyesaornqmﬁionwcnaeoo
Disturbed viglonasene

HoadachGs esvsevsovssus

Intraocular tensionss.

* ox A

ingoac:o:

s * Tissuos.--rltl-oooieu

not enouzh food (T??)

A wel person who has
fainted

lormel

Rapid (minutes)
Great

lNone

Rare
Staring,und.pupils
dileted

Diplopla angd
Difficulty in focusing
¢ omron

Normal

Wet espccially

Lforehead)

Nermel

"* Pu133nlol|t.ouna|01ao }"Uil and renid

*

* Blood Presslircsecesce

;\ir’ hUﬂi_.iCI"a RN TRy

Gardiaec palpitatione.
Constipationesscoscens
Fuscular twitchingeas
Nervousnessgceeoccoccce
Babfneki's sicnicoeccs
Complicotin@ecsossses
Infections
Abdomimnl pnihe.o...
JL Urire sus@rsssessos

Blood Sugsr,Acetonuria,Ketonemia

Abgent
Blewated or normel
Frequent

LonBg

Coramnon

Common i
C ommon fr '-Wf \

Absent

Absent
llone aflter residval

urine is discarded

Not enoush insulin

very ill

Rapid and deep

(al» hunger)

Slow,at lecast 12 hours
Anorexi o

Great

Cormmon

Sunken

Haozlness

Absent

Eecressed : a/ .
_uadiufuﬁxmhﬂﬂ@ﬁiﬁ

Dry ¥
B 090 MY

Dehydrated
Yeak ond repld
Fresent
Subnormsl
Abscnt

Present
Absent
Absent
Absent

Common

Cormmon

Present
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CEARACTERISTICS of COMMERCIALLY

AVAILLRLE INSULIN
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/ Or=1 Antidiabetic Lgenus

.-/.r /".
- Ivug I, (G 4T, Ml o _,"Ffequent. Telorance. Toxic Effect
- Al
o SN
g Carblitznide ) e N oD aT iy Good Skin,3loecd Dys
L e e |
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A ' | ChOrpropanide 045 0e2~0.25 Daily Good Sitin Sen }4 vity,
At | % ) Jomndice, rc‘qu v
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r# Fron B t:tlu liedical Journal Oct 3&, 1959 P 846
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Current scheme of glycolytic and Arebs cycies. Possible
"aetobolic defects" assoeicted with insulin deficiancy are indicated by
hatehed blocks: (1) glucose transfer,(2) hexolinase resction,(3) Oxidative
phosphorylation, and (&) oxidetive reactions in Krebs cycles

GLUCOSE
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_:_ :é
- ATP i INS e+
(UEXOXANASE 3 * (2)
% REACTION) ¢ . INS. +
L] v !
GLVCOGEL == GLUCOSE 6 PHOSPHATE .
| -4
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