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, Reference is made to our specific license 29-00138-05G,
pursuant to 10 CFR 32.71, to manufacture or distribute by-
product material for use under the general license of 10 CFR

31.11.

We now wish to request renewal of this license which
expires on January 31, 1981, for the following products, all
of which contain Iodine 125 not exceeding 10 microcuries in
each prepackaged. unit:

1. Angiotensin I IMMUTOPE Kit, 200 .test kits,
' List 09421
2. Digoxin CLASP RIA Kit, 100 test klt,
. List G1330 :
3. ESTRIOL-SQUIBB RADIOIMMUNOASSAY Klt 100 test
kit, List HO0810
4. HTSH CLASP RIA Kit, 100 test kit, List G2120
5. THYROSTAT-3 Diagnostic Test Kit, 25 test kit,
List 09026 :
6. THYROSTAT-3 Diagnostic Test Kit, 100 test kit,
List . 09028 :
7. T3 CLASP RIA Kit, 100 test kit, List G2105
8. T3-SQUIBB RADIOIMMUNOASSAY Kit, 100 test kit,
' List HO0820 _
‘9, T4 CLASP RIA Kit, 100 test kit, List G2110
10. THYROSTAT-FTI Diagnostic Test Kit, 25 test kit,

. List 09127 . _
11. THYROSTAT-FTI Diagnostic Test Kit, 100 test kit,
List 09152
12. THYROSTAT FTI Diagnostic Test Kit, 5 x 100 test
kit, List 09172 S e ,
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Radioisotope Licensing Branch - 2 - : December 18, 1980

The printed labeling components which contain the infor-
mation required under §32.71(c) (1) and (2), §32.71(d), and
§32.71(e) are enclosed for each product. For the purposes of
this application, only those portions of the brochures, which
accompany the packages, containing information pertinent to
§32.71(d) and (e) are being submitted for review; these are
highlighted in the attached brochures.

In addition, a check for $570.00 is enclosed to cover
.the required renewal fee. '

We trust this information is adequate to support renewal
of our license 29-00139-05G.

Sincerely,
C Lo
C. L. Kroll 

- CLK:3js
Enclosure



200 ml List 09421

15T ANGIOTENSIN | BUFFER

Approx. 0.005 wg Angiotensin | per 200 mi

For in vitro Diagnostic Use « See insert .

Not for Internal or External Use in Humans or Animals ) .
SODIUM AZIDE: 0.1% ADDED » REFRIGERATE :

+ Total o As Noon ¢
Act: <17 microcuries 1251 of ST o
Lot EXP. '
NO.: DATE:

E. R. Squibb & Sons, Inc. -
Pvinceion?NJ o850 M:ge inusa 6673709421

| CONTENTS:
1 bottle (200 mi) '»s1 ANGIOTENSIN | BUFFER
< 1.7 microcuries per bottie

® j a2l 6 botties (2 m! ANGIOTENSINISTANDARD
Anglotensm | IMMUTUPE Kit L osezt. © e Hles (2 mi ¢a) ANGIOTENSIN

00,
i Forin vitro Diagnostic Use « WARNING: NOT FOR INJECTION 2/25 ul respectxvely) and
! Not for Internal or External Use in Humans or Animals 1 v'al (fO mi) ANGIOTENSIN t ANTISERUM
i Contains sufficient material for 200 tubes 1 %‘J\téle(]gSlO tabs.) ANGIOTENSIN | ADSORBENT CHARCOAL
* REFRIGERATE * See insert . 1 vial (5 mi) ANGIOTENSIN | PLASMA BUFFER (pH 7.4)
i E.R. Squibb & Sons, Inc., Princeton, Ny 08540 1 vial {2 ml) DIMERCAPROL SOLUTION
; Made in USA C5149109421 1 vial (330 mg) 8-HYDROXYQUINOLINE SULFATE



Apg'otensin_ |
IMMUTOPE" Kit

Plasma Renin Activity by
Radioimmunoassay

For{ IN VITRO Diagnostic Use
For Professional Use Only




25| DIGOXIGENIN

For use with Digoxin CLASP® RIA Kit

For in vitro Diagnostic Use » See insert
Not for Internal or External Use in Humans or Animals
Stare at 2° to 8° C + SODIUM AZIDE: D.1%

Total

Act.0 <7 microcuries '25)

LOT
NO.:

List G1330

Noon
EST

E. R. Squibb & Sons, Inc., Princeton. Ny 08540
Made in USA

Digoxin GLASP® RIA Kit

Squibb Digoxin Radioimmunoassay Kit

For in vitro Diagnostic Use « WARNING: NOT FOR INJECTION

List G1330

Not for Internal or External Use In Humans or Animals

Contains sufficient material for 100 tubes
STORE AT 2° to 8° C » See insert

066487 G1330

CONTENTS:
1 bottle (100 mi) 1251 DIGOXIGENIN
<7 microcuries 1251 per bottle
6 bottles (1 ml ea.) DIGOXIN STANDARD
(1 each of 0, 0.5, 1.0, 2,0, 3.0
and 5.0 ng per mi)
1 bottle (1 mi) DIGOX!N CONTROL
DIGOXIN STANDARDS and CONTROL
contain human serum

E. R. Squibb & Sons, Inc., Princeton, NJ 08540

 Madoin USA C5146 7 G1330
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Digoxin CLASP°RIA Kit

For Quantltatlve Measurement of Serum Dlgoxm
Levels by Radioimmunoassay

For IN VITRO Diagnostic Use
For Professional Use Only

DETERMINATION OF SERUM DIGOXIN LEVELS BY
RADIOIMMUNOASSAY .
Measurement of body constituents or- administered compounds by the
techniyve of radioimimunoassay offers a bioanalytical tool that combines
the extreme sensitivity of radioisotope methodology with the extreme
specificity of immunological techniques. The procedure requires a spe-
cific antibody, a radiolabeled antigen, a pure sample of the antigen to serve
as a reference standard, and a means of separation of free antigen from
antibody-bound antigen.” The procedure follows the basic principle of
saturation analysis, where there is competition between labeled and un- -
labeled antigen for a fixed number of antibody binding sites. As the
concentration of unlabeled antigen (the substance actually being mea-
sured) increases, less of the added radiolabeled antigen will be bound to
the antibody. Aftet a specified period of time, the bound component is
separated from the free component. The radioactivity in each bound
fraction is then measured. The absolute quantity of unlabeled antigen in
-the sample being analyzed is determined by comparing the assay results to
a standard curve prepared with known amounts of the unlabeled antigen.
In the Digoxin CLASP RIA Kit, antibody to digoxin (produced in New

Zealand white rabbits by administration of digoxin coupled to a profein . ..

Revised May 1980

DIGOXIN CHEMICAL AND BIOLOGICAL PROPERTIES

Chemical Properties: Digoxin is a pure glycoside obtained from the
leaves of Digitalis lanata. Like all cardiac glycosides, digoxin consists of
a steroidal portion or aglycone, and a glycosidic portion, consisting of
three digitoxose sugar residues, Digoxin is formed upon partial hydroly-
sis of the naturally occurring Lanatoside C found in Digitalis lanata. 1t
differs from digitoxin by the presence of an extra hydroxyl group at the
C-12 position. Because of this structural difference, digoxin shows in-
creased polarity and decreased lipid solubility, resulting in a marked
difference in the pharmacokinetics of the two compounds..

The pharmacologic activity of cardiac glycosides Is contained exclu-
sively in the steroidal (aglycone or genin) portion of the molecule. The
sugars possess no intrinsic activity, but they enhance the pharmacologic
activity of the aglycone several times, presumably by increasing solu-
bility or enhancing the ability of the drug to penetrate cell membranes.
The pharmacologically active aglycone portion of the digoxin molecule,
devoid of the sugar residues, is referred to as digoxigenin, and is the
radiolabeled component of the Digoxin CLASP RIA Kit. -
Biological Properties: Digoxin is well absorbed from the gastrointes-

tinal tract, with approximately 80 percent of an oral dose beingeven- . . ...
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C ‘25|E;r—1'ol‘and Separant Mixture )
- For'in vitro Diagnostic Use  See insert Co !
", Not for Internal or External Use in Humans or Ammals L ' . "'-,.l
“* SODIUM AZIDE: 0.06% added Srena o
REFRIGERATE « SHAKE WELL BEFORE USE ) P ER :
Total ’ © As. o~ Noon
‘ . Noon
Act.: <8.6 microcuries ’251 of - vt ESTL
ot TUTTEXE T
NO. . e oo DATE: L
SRR Sqwbvb & Sons, Inc, Princeton. NJ 08540 - = .
CoMatenUK ol 06723IH0810~_;»-;

Medotopes (8)

| ,.  ® - CBEE”N .' _ §§ CONTENTS: : o | List‘HOSIO:

| SQUIBB xS
L

® 1 bottle (100 mi) ESTRIOL PREMIX
< 8.6 microcuries '2%| per bottle
1 bottle (50 ml) ESTRIOL ANTISERUM
6 vials (1.2 mt ea.) ESTRIOL STANDARD (1 each of O,

' ) For in wtrDlnot(Use
| . WARNING: NOT FOR INJECTION 1,4, 8,16 and 32 ng per m)
' . Not for Internal or External Use in Humans or Animals - ESTRIOL STANDARDS contain human serum
|- Contains sufficient material for 100 tubes ' E. R. Squibb & Sons, Inc., Princéton, NJ 08540 USA
‘ - REFRIGERATE * See insert s C51521 H0810 _
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E. R. Squibb & Sons, Inc.
Princeton, NJ 08540

Printed in USA
fssued October 1980
J3-486

{ ESTRIOL-SQUIBB
KIT

For IN VITRO Diagnostic Use

RADICIMRIUNOASSAY

For Quantitative Measurement of :
Unconjugated Estriol Levels in
Serum by Radioimmunoassay :

oA
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RADIOIMMUNOASSAY

For Quantitative Measurement of
Unconjugated Estriol Levels in
Serum by Radioimmunoassay

For IN VITRO Diagnostic Use
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FUNCTION OF THE TEST )

aretul pregnancy management requires dependabie
methods of fetoplacentatl monitoring. This monitoring is
especially important in such high-risk circumstances as
chronic hypertension, preeclampsia, diabetes mellitus,
intrauterine.growth retardation, postmaturity, cardio-
vascular disease, hormonal disorders, and in patients
with a past history of problem pregnancies.'? Direct
methods for evaluation of fetal status require hospitaliza-
tion andfor expensive equipment. The cetermination of
unconjugated or "'free” estriol in the maternal blood

system is an inexpensive, indirect. method for monitoring -
Y p

fetoplacental status, because consistently low levels of

estriol or a sudden drop in estriol levels may be indic-
ative of fetal distress.™

SEERE TG P TN o
| ?aw N

\

Estriol begins to appear in the maternal blood system
In the ninth week of gestation. By the end of the third
trimester, the serum level ol unconjugated estriol has
risen to as high as 20 1030 ng/ml. Virtually all of the

“estriol found in the maternal blood system is synthesized

in the fetopiacental unit.* The fetal adrenals.produce -
dehydroepiandrosterone sulfate ({DHEAS) which is en-
zymatically hydroxylated at the 16« position by the fetal
liver. This 16a OH-DHEAS is aromatized to-estriol ini the

placentd and released into the maternal blood sysiem.

The hall-lite of free estriol in the maternal blood system
is only 20 to 30 minutes®’ because the maternal liver
conjugates estriol 1o a mixture of sulfates and gluc-
uronides for facile urinary excretion. Because of this

" hd :

W
t1nf@

'5

short halt-life, changPs in feloplacental status are rapidly

- reflected.

Other assay procedures quantitate the amount of
total estriol, free and conjugated, in the blood sample.
However, the amount of conjugated estriol has been

" found to be sensitive 1o renal excretion.2® Therefore,
.these procedures introduce unnecessary, complicating

factors into the diagnostic accuracy of the method.
The ESTRIOL-SQUIBB RADIOIMMUNOASSAY KIT

. measures only free (unconjugated) estriol. The 'speclmci-

ty of the antiserum included in the kit obviates the need
for any pretreatment of the serum sample, thereby
substantially reducing sample handling.

Estriol levels are expressed in nanograms (ng, or
10-° g) of estriol per millititer of serum (ng/ml).

!UZ"..
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- 8 6R1NNPLES OF THE TESTY
The technigue of ragioommunoassay offers a
bicanalyiical tool that combines the extreme sensmwty
of ragoisolope methodnlogy with the extreme specificity
of immunological techniques. The procedure requires a
speaiic antibody, a radiolabeied antigen, a pure sample
of the antgen 1o serve as-a reference standard, and a
means of separaton of free antigen from antibody-
bound antigen. The procedure follows the basic principle
of szturation znalysis, where there is competition be-

- tween lateled and unlabeled antigen for a fixed number

- of antibody binding sites. As the concentration of
unlabeled antigen (the subsiance actually being
measurec) increases, less of the radiolabeled am\gen
will be bound to the antibedy. This competitive reaction
- is depicted in Figure |. Alter a specified period of lime,

the free and bound components of the mixture are
separaied, and the radioactivity of the bound com-
ponents is measured. The absolute quantity of unlabeled
antigen in the sampie being analyzed is determined by
comparing the ascay result to a standard curve

prepared with known amounts of the unlabeled antigen. -

00

S
(e\e CFIGURE [IThe competitive binding rea@
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Estriot
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/f Estriol-Antibody
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('3} Estriol-Antibody -
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In the ESTRIOL-SOUIBB RADIOIMMUNOASSAY KIT, 7.

. antibody to estriol (produced in New Zealand white rab-

bits by administration of a derivative of estriol that was -

. coupled at the 6 position to a protein carrier) is the

specific antibody, a purified tyrosyl-containing estriol
derivative iodinated with '#| serves as the radiolabeled
antigen, and purified estriol is the reference standard.
Separation of the free and bound radiclabeled antigen is

“achieved by a double antibody accelerator system con-

sisting of goat anti-rabbit gamma-giobulin and poly-
ethylene glycol. In order to reduce the number of pipet-
ting steps involved in the assay procedure, the

radiolabel -and the separant have been combined into a -

" -single reagent.

The haliife of **| is 60.2 days. The isolope decays in
a complex fashion with emission .of x-rays and gamma
rays whose radiation energies are 27.4 keV and 35.4
keV, respectively. These energies are well-within the
detection capabahty of modern solid crystat gamma

counters. There is no beta emission.

10
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B CREAGENTS >

1.

nS > The ESTRIOL-SQUIBB PADIO!MMUNOASSAY KIT.con-
‘»% Q) tains sulficient material for 100 tubes. Each kit containg
v the following components:

Estriof Antiserum: 50 ml, including less than 34
microliters of estriol antiserum per bottle, bovine
serum albumin and zodium chioride (carriars),

“sccium barbital and tristhydroxymethyl)-

aminomethaneé (ouffering agents), hydrochioric acid
(pH adiusiment), and sodium azide (a preservative) in
Wdl"' .

. Estriol Premix (%l Estriol and Separant Mixture): 100

ml, with a tolal ragicactivity of tess than 8.6
micrecuries of '#i per bottle, in an aqueous matrix
containing goat anti-rabbit gamma-globulin (the sec-
ond anliboay), polyeinylene glycol 4000 (the ac-
celerator), normal rabbit serum, bovine serum
atoumin, and sodium chioride (carriers), socium bar-
bital and tris(hydroxymethyl}aminomethane (buffering
agents), hydrochioric acid (oH adjustment), and
sodiurn azide (a preservative).

. Esmp’ Starda?ds six vigls, 1.2 mi each, containing 0,

1, 4,8, 16, and 32 ng of esiriol per ml in a matrix of
human serum inclucing sodium azide {a preservative)
and a trace gquantity of ethanol (a2 solubilizer).

THE ESTRIOL PAEMIX MUST BE SHAKEN WELL

IMMEDIATELY BEFORE USE.

Reagents within each kit are specific to the iot

numter on the kit; therefore, oniy reagents from kits
with the same 1ot number may be used interchangeabiy.

All rezgents and samples must be equilibrated to

room ternperature before use.

f
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Warmn§ >
or itro Diagnostic Use

Restricted Device: Federal law restricts the sale,
distribution, or useg-of this device to, by, or on the tawiul
order of, a health professional. _

Note: This.radioactiVE'mate:ial.may be received,
acquired, possessed, and used only by physiciaus,
veterinarians in the practice of veterinary medicine,
clinical laboratories or hospitals and only for in vitro
clinical or laboratory tests not involving internal or
external administration of thé.material, or the radia-~-
tion therefrom, to human beings or animals. Its re-
ceipt, acquisitiocn, possession, use, and transfer are
subject to the regulations and a general license of
the US Nuclear Regulatory Commission or of a State
with which the Ccmmission has entered into an agree-
ment .-for the exercise of regulatory authority.

A E.R. Squibt & Sons, Inc.

In vitro clinical leboratory testlng with the
ESTRIOL—SQUIBB RADIOIMMUNOASSAY KIT requires only
a general license from the US Nuclear Regulatory
Commission. The general license is issued to any
physician, c¢linical laboratory, or hospital obtaining
a validated registered USNRC Form 483. This form
must be submitted in triplicate to the USNRC. The
possessor of a general license is subject to the
conditions and limitations under 10 CFR 31.11. (A
specific license is available from the USNRC for
quantities larger than 200 microcuries.
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Precautions -
, Observe the following safety rules in handling radioac-

}b(,
Qm'b QV-‘( %(6

tive material:

® There should be no pipetting by mouth, $miocking, of
consumption of any food or drink in areas Whire
radioactive materials are permitted. )

3 Weav gloves when handling radioactive matena!s _ .

® Wash hands thoroughly after handiing radxoact’\/e '
rr‘atena!s

. Wormg areas should be covered with disposable ab-
sorbent paper. .

1 e Wipe up all spills quickly and thoroughly and discard e

the contaminated materials with the radxoactnve

waste.

1 * Solid waste may be stored in a specifically designated
-area in a covered metal or plastic container that has
been identified with a USNRC radiation caution label
until the waste decays to a safe level. Then, after-
cefacing the labeling, the material may be discarded
with nonradioactive waste.

* The user should determine whether USNRC andlor
local regulations permit the liquid radioactive waste to
be discarded through the sanitary sewerage system.

Because Estrio! Standards contain human serum,
these reagents, and patient samples, should be handled’
in the same manner as any potentially infective biolog-
ical material. The human serum in the standards has
been found to be nonreactive for HBgAg when tested
with ficensed reagents.

Chemncal Hazard> o
, of the reagents in this kit contain the commOh'y

p-8 of a0 p3
ftust Manask
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11

used bacteriostatic agent, Sodium azide. Disposal of 2 s
these materials thrOUgh 1he !aboramry plurmbing | ’ - '
system could lead 16 the tormation of highly expiosive

copper and lead dzides. In order to reduce thé

posmbxmy of an exposroh it is recommended that

large amounts of Water be used to flush ‘excess

reagents throuqh the p!umblng system.

S at . [
pms ewr @l

- Gtorage
The kit'should be refngerated upon receipt.

All reagents should be stored in their original.
" contalners, with thelr original closures. Do not
" transfer these reagents 1o other contalners or
change the closures for storage purposes.

ERTE icity 2 et i
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2 /SPECIMEN COLLECTION AND
PREP T

An appropriate quantity of blood should be collected
from a peripheral vein using a standard blood coliection
tube that does not contaln en anticoagulant. The pa-
tient dces not need ‘o be in a fasting siate when the
blood is wishdrawn. In order 1o avoid the observation of
spurious changes in estriol values, the position of the
patient curing biood collection and the method of blood
. col'ection should be standardized. |
Serum, not plasma, should be used in performing the
- fest. The varigbles infrocduced into the procedure
throuch the use of plasma couid make the results
‘unrehiate. -

It is preferable o separate the serum sample on the
same day that the blood is withdrawn from the patient.
Serum samples may be stored in a refrigerator for up to
24 hours, and should be frozen if stored for longer
periods. Frozen samples should be equilibrated to room
termperature and mixed well before use. Samples should
not be refrozen.

The use of hemolyzed or hpemrc samples is not
reccmmended.

The patient’s history should be thoroughly scrutinized
10 determine if any diagnostic or therapeutic radio-
isotopes have been administered within the week or two
immedaiely prior 10 the estriol determination. If the pa-
tient has been treated wilh radicisotopes or if the pa-
tient’s history is unavailzb'e, the activity of the serum
sample should be checked in a scintillation well counter
that is set for 1 If after a few seconds it appears that
the count rate is above background, 20 microliters of
the serum-sample should be accurately counted to
getermine whather the radicactivity contained in this
volume could significantly alfect assay results.

TEST PROCEDURE ' 13

Materials Nee

In aggition to the reagents supplied with the ESTRIOL-

SQUIBB RADIOIMMUNOASSAY KIT, the following

materials are required: .

* 12 x 75 mm plastic test tubes o

¢ Centrifuge capable of 3000 to 4000 rpm A

* Welltype gamma scintillation counter (discriminator o
settings of 20 to 50 kaV) -

¢ Refrigerator

* Vortex mixer

« Pipettor and tips for 50 mlcrohters () {and, optionally
500

¢ Repeating pipetiors capable ot dellvenng 1 mi and
500 !

e Container for radioactive waste

* Test tube racks

e Controlied- 1°mperature water bath (37° )

RN
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Procedural Precautions
Gocd 1aboratory practice aiciates that an appropriate
number of controls be analyzed in conjunction with
each set of samples.
All reagents and samples must be equilibrated to
room temperature before use. -

4
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14 roced.urel - . v 3 Add 500 w! of Estriol Antiserum to tubes 3 through 15
The technique described below is baSEd upon the 4. Add 1.0 mi of Estno! Premix to each tube: THIS
performance of duplicate analyses for all standards, ‘ REAGENT MUST BE SHAKEN WELL
samples, and controls. Read the entire procédure before " NAMEDIATELY BEFORE USE.
stamn'g the test. _ ) : ) 5. Vortex each tube.
1. Mark a series of 12 x 75 mm plastic test tubes with - 6. Sel tubes 1 and 2 aside.and incubate the {emammg
numerals 1 through 14. The first two tubes are used tubes in a controfied-temperature water bath at
for measuring total counts and the remaining 12 37° C for 45 minutes.
tubes are required for generation of a standard - * 7. Centrifuge the incubated tubes for 5 to 10 minutes
curve. Two additional tubes will be needed for each " at 3000 to 4000 rpm:
clinical sample or control to be assayed. 8. Decant the supernatant by gently inverting each

2. Acd 50 pl.of Estriot Standard or 50 u! of the clinical

) tube-once, discarding the liquid int r ti
~ sample 10 the respective tubes as follows: be iscarding the liquid into a racioactive

waste container. Keeping the lube inverted, touch
the rim on an absorbent paper and genlly tap the

Tubes Sample to be Added tube.
tand 2 None 9. Measure the radioactivily in all tubes in a standard
3and4 50 plof 0O ng/m! Standard - well-type gamma scintillation counter (discriminator N
5and 6 50 u! of 1 ng/mi Standard settings-of 20 to 50 keV) for one minute or for a fix- .
7 and 8- 50 ud of 4 ng/m! Standard o ~ed amount of time that is sufficient to eliminate ‘ '
9 and 10 50 of 8ng/miStandard ~counting statistics as an important source of

11 and 12 50 i of 16 ng/m! Standard o variability.

13 and 14 50 W of 32 ng/ml Standard 10. Subtract background cpm and record net cpm for

15 and 16 50 ! of Clinical Sample _ each tube.

*If desired, nonspecific binding can be determined as

follows:

a) Mark two tubes as NSB. .

b) Add 50 4 of 0" Standard tc each tubs.

¢) Add 500 ul of distilled water 1o each tube.

d) Treatl these two tubes in the same manner as tubes
3 through 14 by completing steps 4 through 10.
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_aworksheet.

RESULTS

1. Ui possnie 1o piot either % Bound or B/Bo or net
cpm versus concentration on linear-linear graph
paper. Use the following formula to calculate %
Bound lor each tube and record-the resulls on a
worksheet.

PELLET COUNTS (net cpm) x 100
TOTAL COUNTS (net cpm)

% Bound =

Example:

Background cpm: 150
Tube #3 PELLET COUNTS (gross cpmy): 52,398
TOTAL COUNTS (gross cpmy). 98,227

a8 — 1
% Bound = M x 100
98227 — 130
= 52248 x 100 = 53.3
98,077

‘ ternatively, use the following formuia to cél_culate
B/Bo values for each tube and record the results on

. - ~OUNT
280 PELLET COUNTS (net cpm)

" Avg. PELLET COUNTS of "0" Std. (net cpm)
Example:

Background cpm: 150
Patient #1 PELLET COUNTS (gross cpm). 25,150
~0" Sid. - Avg. PELLET COUNTS

{gross cpm): 50,150 :

_ 25150 — 150

BBO = ——
£0.150 -~ 130

v g — = ot -

H N .
\ 4 .
.\ 0“\#_29 e 1

2. Prepare a standard curve by plotting either % Bound -

or B/Bo or net ¢cpm against the concentrations of the
-standards. A lypical set of data calcutated in terms of

% Bound is given in Table | and graphed’in Figure !f. - '

The same set of data calculated in terms of B/Bo is
listed in Table I and plotted in Figure lil. These
curves are provided for guidance only and should
not be used in calculating the estriol levels in the.
clinical samples. o . :

3. Determine the concentration (ng/ml) of estriol in each
sample by referring to the standard curve prepared .
earlier. The abserved % Bound or B/Bo or net cpm -
for each sample will correspond 10 a specific estriol
concentration. Samples with estriol concentrations of
greater than 32 ng/ml should be accurately diluted
with “0"" standard and reassayed, if an exact value is
required. -

17

!,'!(“

%

Chad Memaad i
o l;,lrx(@: ,)

18

© TABLE ITypi

Terms of % |
~TOfALAQ{ﬁT_
f“CBT“
' 0 )
4]

1

1
4 .
4 -

a3

8

16

16
32
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TABLE I/ Typical Standard Curve Data Calculated in FIGURE W/A graph of % Bound vs. Estﬁoi Concen- »
Terms of % Bound , _ tration for a typical standard curve obtalned with . .
R = : R the ESTRIOL-SQUIBB RADRIOIMMUNQASSAY KIT. :
TOTAL COUNT 94,683 netepm As Indicated, a patient sample having a mean par- :
Standard Pellet Counts © Avg. cent bound of 27.5 would have an estrio} concentra- o
Concentration (ng/d)  (netcpm) % Bound % Bound tlon of 11.4 nglm! : ~ : .
0 - 47,080 49.7 -
0 - 46,169 . 488 49.2 , A S
1 4269 - 451 . ‘ 60 : N2e
1 41,739 441 4486 : : . m3
4 34,254 -36.2 ) g i \ ? e\‘-
4. 34,039 360 = 361 ane rof v ' .{,
8 28752 30.4 . NERERRARS | we® Z
8 28,770 30.4 04 . 50 T | e plee
16 23,900 252 i : jans ugsadsanaustsiont IR w
15 23,848 252 252 - : : JHH col
a2 19,781 209 - Bakusal Tt ik
32 19,894 210 210 1 iaididstaptstisting
‘ - 40 17, : -
) Bk pERany T
T paandatisbidutie i
: THTH ?
% Bound T I 'lk
p r ; it
Ruidi "';'\._ T qi . war
- S 259 t + t
_ L1 ¥ TS - ,
- 20 nLt 8 +' ~J} -&;
CHITIT I T
44 &[.. .1.-. - j ""ILF
014 8 16 32

Estriol ng/ml
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CLIATATIONS OF THE TEST PROCEDURE, XPECTED VALUES 28 '

A total'of 119 serum samples 1rom women in the nmth 3
to forty-second week of gestation were assayed. The ! S _ _ " 3

Becauze the ranges for normal and gonormal [evers O
unconjucated estriol overiap, it is important to establish

P S

a treng for each patient through periodic sampling. The results are summarized in Table lil. Eight of the nine LTI 1
frequency of sampling will depend upon the type and -~ samples from women in the ninth to thirteenth week of - SO
seventy of the particular problem. Unconjugated estriol gestation were found to contain less than 1 ng of estriot L )

fevels have been observed to drop precipitously from per mi. The individua! data points were utilized to com-

I3

one measus o"‘ent 10 the next without apparent patho-

logic cause.' Cne group of investigators™ suggests that .

a single getermination must be at least 40 to 45 percent

pute 95 percent confidence intervals for predicted
estriol levels. Because the highest stancard included in -

the ESTRIOL-SQUIBB RADIOIMMUNOASSAY KIT con-

less than the mean of the previous three determinations tains 32 ng of estriol per ml, any sample having a'larger P ; R
in order 10 be more than 93 parcent confident that the value is reported as being *>32.00". For the purpose of ~~ © . 1" e S oy
¢rop is indicative of fetal disiress. Observed uncon- this analysis, these samples were assigned a value of . P : !;';._-;
jugated esiriol values of less than 3 ng/mi in the last 12 32. Therefore, those predictions, which are listed in o . ! bee
weeks of pregnancy and less than 4 ng/m! in the iast six Table Ht and graphically portrayed in Figure tV, arecon- - [N
weeks of pregnancy are highly correlated with fetal servative. ‘ B (4 g
distress.® Because there have been numerous cases 2111 ] ' ‘,;'-f
in which normal estriol levels were not indicative of 3 b e
feta! distress and other examples 'S of women with fow S . o , ( ] \ a .
estriol fevels who gave birth to vigorous, heaithy neo- . : : R ' P ; :
nates, medical intervention should be based upon the ’ ' ! O
patient’s entire clinical picture. Other diagnostic pro- 2.,‘.-

cedures such as fetal heart monitoring, amniocentesis,
uitrasonography and stress testing may be used to con-
firm estrioi results

AT i Al

= g7 o,
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!
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| s oswol
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24 4 o S Sl g :
@LE IINormal Rgngiojtjj IR B
o ' . Predicted °  95% Confidence Limits -~ !
Weeks ) Number of - Range Mean Levels : Lower Upper =~

T -’ e " v .
T R BEUAIREIRNE it &
u'!.'v, T AT I R -~ hiodite ..,-’)7_, S L
kY ‘ A " LN . - e L e b

Gestation Samples . {ng/m) {ng/mi) (ng/m)) {ng/m]) {nglm) .
9 "2 ‘<10 . <10 - T =T~ )
10 C2 <10 . <1.0 — — —_— ;
12 2 <10-23 .18 — S —_
13 3 <1.0 ‘<10 —_ oy = _ o
16 1 5.0 5.0 19 08 - 44 5
20 3 3.1-44 . 38 27 12 6.2 ’ :
21 1 29 29 30 13 0.8 g%
22 4. 2.9-4.4 37 33 1.4 7.4 LD
23 1 24 24 36 16 8.1 : N P
24 3 22-44 30 39 1.7 -89 Wi
25 3 22-59 .87 43 L1997 LT
25 3 .28-59 4.7 47 - l'21 . ¢ 106 B
27 1 45 : 45 5.1 23 11.6 I
28 2 45-46 46 56 25 126 L7
29 2 4.6-5.4 5.0 6.1 27 13.8 ;
30 5 3.8-8.9 6.3 6.7 3.0 15.1 o
31 © 2 49-60 54 7.3 33 16:5 B

- 32 2 12.1-135 128 8.0 36 18.0 LN
34 S 44-13.2 7.9 96 43 2186
35 15 - 7.3-17.8 105 105 47 236
36 8 6.7-25.0 13.2 15 5.1 25.9
37 " 9.4->320 19.2 12.6 56 283
3 9 9.7-30.6 185 13.8 6.1 310
39 11(1)" 11.8->320 .18.8 15.1 6.7 339
40 B(1)* 7.1->320 . 166 16.5 7.3 37.2
41 7 7.2-27.1 161 18.0 8.0 40.7
42 7.8-255 17.6 197 8.7 446

*Samptes containing less than 1 ng or greater than 32
ng of estriol per mi are reported as "<1.0" or *~32.0",
respectively. The limit values were used to calculate
the resulls appearing in this table.

“ Numbsr of eamplas with a value of »32.0.
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/T CHARACTERISTICS |

ndard Curve
Typica! si2nGarg curves are shown in Figures Il and !l
(cee pages 19 and 21), , :

Te iowest estriol-containing standard supplied with the
kit contains 1 ng/mi..

pecificity / :
TTrossTeactivity of the antiserum with various
stercids is depicted in Figure VI and tabulated in
Table V.

The relatively large cross-reaclivity of the antiserum
with 16-epiestriol and estetro! will be of little practical
consequence because serum levels of these steroids
are very low."s"”? . ’ )

FIGURE VI/Cross-reactivity of varlous sterolds In the
ESTRIOL-SQUIBB RADICIMMUNOASSAY KIT.
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0 tasie IVICross-Reactivity of Various Sterolds with Recovery Efficiency o T
the ESTRIOL-SQUIEB RADIOIMMUNOASSAY KIT Animpona assay validity is the recovery of -
- - ‘exogenous estriol from serum samples. Various o

Percent Crose-Reactivity at amounts of exogenous estriol were added to a serum

Sterold a Concentration of 10pg/ml pool composed of samples taken from normal pregnant

B women having an endogenous estriol content of
Aldosierone .= 00 2.49 ng/ml. Each samples was then assayed a total of L
Cholesterol : <00 12 times over three separate runs. The results, which o
Corticosterone : ' = 001 are presented in Table V, demonstrate quantitative =" * |, r". .,
Cortisol . < 001 recovery of the exogenous estriol. : Ty '
Cortiscne - < 00t . b R B
11-Deoxycortiso! .- . <Qn; i : ]
Dehydroepiandrosterone ' < 0.01 PR i v
16 Epestiol o 133¢ LE VIRe overy Eificiency > .
Estatrol . 13.73* Endogenous Amount Total Total Percent
Estradiol : < 001 Concentration  Added Expected Found Recovery* _
EStriO!'3‘glUCUr0nide : o 0.18 (nglmf) (ng/m‘) (nglm!) (nglml) A ]
Estriol-16-glucuronide B 0.02 249 . 250 495 A5A38 108.7 o -
Estriol-3-sultate 040 249 5.00 7.49 7.45 995 °
Estrone ' ) 0.01 2.49 1000 1249 1205 965 )
16 a -Hydroxyestrone : - ] “0.10** "2.49 2000 2249 23.03 1024 ,
t7Ta- Hyd'oxyprogestrone o <001 . o B I : B
Progestrone ) S < 0.0t *Parcent Recovery = M
Testosterone o . < 0.01 Total Expected

* Percont crossrescivity at a ¢ concentrauon o
of 0.1 pg/mt '

**Percent cross-reactivity at a concentration of 1 pg/ml This type Study indicates whether patient samples
_ S and standards behave similarly toward the radiolabel

and thie antiserum, thereby validating the matrix of the :
standards and the use of the zero standard as a diluent L e
for patient samples. A serum sample having a known . :
analyte concentration is serially diluted with zero-stan-
dard and the original sample and its dilutions are _
assayed. A plotof observed dose against expected dose

- should theoretically yield a 45° line through the origin.
Such a study was performed with- three separale
samples containing high levels of estriol. The results,
depicted in Figure Vi, demonsuate the validity of the
matrix for the standards and the use of the zero stan- : .
dard as a dituent. . :



Expected Doss (hg!ml)

L&

FIGURE Vil/The parelielism study: A graph of
observed dose versusz expecied dose, The '
- theoretical 45° {ine {5 shown.

Observed Dose (ng/mi)

Estriof - SQUIBB

0 4 8 12 16 20 24 28 32

e x . Sample1(. ) Sample 2( o) Sampte.’i(a)
: SJODG . : -y
< Correlation - 1.059 _ 0826 0 966 -
Intercept - 022 0.40 - 0.12
Correiation - : R I
Coetlicient . 0.999 0.997 .. 0993

l ' Disc 0022 Hel on 5-8

em> o ?’u

‘ Squibb POD-RHW-J3-486-10/3/80-AA's 11/10/80
! _ 90n 10 Hel. Lite with 11 Hel, Bold x 18 picas

shown in Table VI.

Precnsuon S '
. -assay GV data were obtained by performing a

: s‘mgle run that consisted of 20 consecutive tubes each
_of human serum pools containing low, medium and high -
concentrations of estriol. In order-to obtain inter-assay

CV data, each of these ‘controls was also assayed in
duplicate in 12 runs done over a period of two months.
The observed results yielded the’ reprodumbmty data

" TABLE Vl/Precision @

Serum Pool
Parameter Low Medlum High
. INTRA-ASSAY ‘ o
Mean (ng/m) ' 5.19 10.06 22.16
Std. Dev. (ng/ml) 0.36 0.89 1.46
Range (ng/mi) -4.58-5.68 853-11.65 18.75-23.83
- Coefticient of o :
. Variation (%) 7.0 88 6.6
INTER-ASSAY N
Mean (ng/ml) 527 1053 2053 -
Std. Dev. (ng/ml) . 0.53 0.90 193

* Range (ng/m!)
~ Coefficient of
Variation (%)

4.34-6.43 864-12.0817.49-25.18

8.5

94

100.

'?lq 0{%

n'.]nli@ |

Ny

1.3
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List G2120

] HTSH REAGENT

Foc use with HTSH CLASP® RIA Kit

For in vitro Diagnostic Use « See directions

Nat fat Intecnal of External Use in Humans of Animals
S500IUM AZIDE. 0.1%

STORE BELOW —10° C - SHAKE WELL BEFORE USE

' Total As Noon
Act.. <3 microcuries ‘2% of EST
LOT EXP
NO.: DATE:
E. R. Squibb & Sonag, Inc., Praceion. NJ DB540
Made in USA

63188/ G2120

N CONTENTS:
s 1 bottle (50 ml) 25{ HTSH REAGENT
ot a <3 micracuries/bottle

. ; J ETENATI N : -
N .
( / : HTSH LA P® BIA Kit List G2120 ' go‘t‘ﬂ?/glml) HTSH RIA STANDARD

- _ _ : Squibb HTSH Radicimmunoassay Kit - S e e T 55 o a2
For in vitro Diagnostic Use » See enclosed directions 50.0 plU/ml)
Not for Intemat or External Use in Humans or Animals 1 bottie (20 ml) HTSH ANTISERUM
Contains sufficient materiat for 100 tubes E. R. Squibb & Sons, Inc., Princeton, NJ 08540

STORE BELOW —10°C . Made in USA M5370A 7 G2120
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~ HTSH CLASP" RIA Kit

For Quantltatlve Measurement of Serum Human

- Thyroid Stimulating Hormone (HTSH).Levels by Radnmmmunoassay

" For IN VITRO Diagnostic Use
. For Professional Use Only

Revised Juhe 1979



THYROSTAT®3 LIOTHYRONINE 1125 BUFFER SOLUTION

" 0.03 microcurie or less per mi » SODIUM AZIDE: 0.1%
FOR LABORATORY USE ONLY with THYROSTAT-3 -
" Adsorbent Tablets » See accompanying directions
Far in vitro Diagnostic Use » Shake gently before use
Not for Internal or External Use in Humans or Animals

Total .
Act. <1.9 microcuries I 125

LOT
E R Sq ulbb&Sons Inc.

Prmce{on, NJ 08540 Made in USA

Noon
EST

C6033B 709026

25 TEST PKG.

THYROSTAT=3 niagNosTIC TEST KIT

For in vitro Diagnostic Use

For Evaluation of Thyroid Function
FOR LABORATORY USE ONLY
Not for Internal or External

Use in Humans or Animals

REFRIGERATE AT 2° to 8°C

CONTENTS: 09026
1 vial (28 !abs g THYROSTAT-3 ADSORBENT TABLETS
1 bottle (50 mi) THYROSTAT-3 LIOTHYRONINE | 125
BUFFER SOLUTION <1.9 microcuries Der bottle
NOTE: Buffer solution in this carton must
be used with the accompanying Adsorbent Tablets.
See accompanying directions

E. R. Squibb & S inc.
p.mmf‘k'& e musa  C6043A/09026

LorRo:

EXP DATE:
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25 TEST PKG. List 09026

THYROSTAT-3 DIAGNOSTIC TEST KIT

For in vitro Diagnostic Use

For Evaluation of Thyroid Function

FOR LABORATORY USE ONLY  See accompanying directions
Not for Internal or External Use in Humans or Animals

CONTENTS:
1’ vial (28 tabs.) THYROSTAT-3 ADSORBENT TABLETS -
1 bottle (50 ml) THYROSTAT-3 LIOTHYRONINE 1.125 BUFFER SOLUTION
<1.9 microcuries per hottle
Note: Buffer solution in this carton must
be used with the accompanying Adsorbent Tablets.

REFRIGERATE AT 2° to 8° C ;

‘THYROSTAT-3 piaGNoSTIC TEST KIT

Medotopes®

06242



Not for Internal or Externai

ist 09028

o THYROSTAT®3 uomonne 1125 sumea sowumon

0.03 microcurie or less per mi « SODIYM AZIDE: 0.1%
FOR LABORATORY USE ONLY with THYROSTAT-3
Adsqrbe_nt Taplets * See accompanying directions

For in vitro Diagnostic Use » Shake gently before use

Use in Humans or Animals

Total As

Act. <<7.1 microcuries] 125  of Né)g{!
Ltor EXP.

NO. DATE

E. R. Squibb & l?ons, in

Princeton, NJ 08541

Made in USA C6032B7 09028

~

100 TEST PKG.

THYROSTAT=3 piaanosTic TEST KiT

For-in vitro Diagnostic Use
For Evaluation of Thyroid Function

'FOR LABORATORY USE ONLY

Not for internal or External Use in Humans or Animals
REFRIGERATE AT 2° to 8°C

List 09028

CONTENTS:

1 vial (105 tablets) THYROSTAT-3 ADSORBENT TABLETS

1 bottle (200 ml) THYROSTAT-3 LIOTHYRONINE | 125 BUFFER
SOLUTION < 7.1 microcuries Rer hottle

1 vial (1.0 mi) THYROSTAT-3 NORMAL CONTROL SERUM

1 viai (1.0 ml) THYROSTAT-3 HYPER CONTROL SERUM

8 THYROSTAT-3 TOTAL COUNT RESIN TUBES

Note: All reagents in this kit must be used with the accompanying
Adsorbent Tablets » See accompanying directions

E.R Saubb 8 Sonm Inc. i use C6042A/09028

LoTND.:
EXP. DATE:
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THYROSTAT=3 DIAGNOSTIC TEST KIT

For Quantitative Measurement of Serum Liothyronine
{15} Uptake for the Evaluation of Thyroid Function

For /N VITRO Diagnostic Use
For Professional Use Only

.PRINCIPLES OF THE TEST )

The currently accepted principles underlying the T, (syn-
onymous with liothyronine and triiodothyronine) uptake test
are as follows:

The circulating thyroid hormones produced by the thyroid
gland are bound to specific plasma proteins known collec-
tively as- thyroxine-binding proteins (TBP), and are in equi-
librium with a small fraction of the free thyroid hormones
circulating in the plasma. A change in the number of unoc-

cupied TBP.binding sites will alter the free thyroid hormonal .

level in the blood, which can be indirectly measured through
the use of the T, uptake test.

In the T, uptake test, a supply of labeled exogenous thyroid
hormone (in the Liothyronine I 125 Buffer Solution) is added
to the patient’s serum together with a secondary binding site
(the Thyrostat-3 Adsorbent Tablet). A portion of the
liothyronine "1 will become bound to the binding sites of the
TBP that are not occupied by the thyroxine whereas some, not
bound to the TBP, will become bound to the adsorbent.

When the thyroid gland produces an excess of thyroid hor-
mones, as in hyperthyroidism, the number of unoccupied
TBP bmdmg sites is reduced and a greater proportion of the
added hormone will become bound to the adsorbent. Con-
versely, when thyroid hormone production is decreased, as in
hypothyroidism, the number of unoccupied TBP binding sites
is increased and a greater proportion of the added liothyronine
' will become bound to the TBP resulting in a decreased
uptake by the adsorbent. (In normal pregnancy, although the
free thyroid hormone level is normal, there is an increased
production of TBP, so that more bmdmg sites are available
resulting in the binding of a greater proportion of the added
liothyronine '*1 to these sites as in hypothyroidism.)

" Therefore, the use of the T, uptake test provides an estimate
of the unoccupled binding sites of the TBP in a given serum
sample. This, in turn, gives an indirect estimate of the amount
of endogenous crrculanng thyroid hormene, and therefore an
indirect but reliable indication of thyroid function.

In summary, a large T, uptake indicates hyperthyroidism,
while a small T, uptake md1cates hypothyrmdrsm (or normal
pregnancy)

RATIONALE FOR USE

The T, uptake test represents a srgmﬁcant advance in- the
search for a srmple and reliable test of thyroid function. The
test is an in vitro procedure which avoids any exposure of the
patient to ionizing radiation. Equally important is the fact that
the test is diagnostically significant in the presence of unre-
lated nonthyroidal factors which are known to complicate in-

J3-358B
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“terpretation of other thyroid function tests. Although other
thyroid function tests may be affected for tonsiderable peri-
ods of time by the prior administration of most.iodine-con-
taining preparations, the T, uptake test is not so affected at the
normal dose level at which these drugs are used. Anxiety,

hypertension, congestive heart failure, or administration of

mercurial agents also have no effect on the test.

The technique readily falls within the scope of any hospital
or office laboratory with ordinary isotope facilities and is
simple, rapid, and inexpensive enough to be used as a general
screening test. Moreover, the test is consistently reliable when
repeated at frequent intervals.

Note: While the T, uptake test is a very.useful aid in the
evaluation of thyroid function, it should not be used as the
sole basis for such an evaluation. In any patient, the clinical
state is probably the best indication of thyroid status, and
any laboratory test must be interpreted with caution when
test results do not agree with clinical evidence.

The Thyrostat-3 test offers further advantages in the per--

formance of the T, uptake test. Unlike many of the T, uptake
procedures employmg anion exchange resins, Thyrostat-3 test

results are not significantly affected by variations in time or -

temperature during contact with the Thyrostat-3 Adsorbent
Tablet (test results are essentially unchanged at normally en-
countered room temperatures ranging between 20° and 25°
C.).

The use of I rather than I considerably lengthens the
shelf-life of the liothyronine employed in the test because of
the longer half-life of I and the fact that it emits no beta r s
to affect the: stability of the liothyronine. Moreover, with '
labeled matérial, radiation exposure to the technician is
lowered. Radioactivity is well within good counting range of

imodern equipment, and in vitro counting is quite efficient.

The half-life of ' is*60.2 days. The isotope decays in a
complex fashion with emission of x-rays and gamma rays
whose radiation energies are 27.4 keV and 35.4 kéV, respec-
tively. There is no beta emission.

REAGENTS - °

The Thyrostat-3 in vitro diagnostic test for quantitative mea-
surement of serum liothyronine (T,) uptake for the evaluation

of thyroid function is available in 25- and 100-test kits.

The Thyrostat-3, 25-test kit provides 25 plastic test tubes; 1
vial of Adsorbent Tablets (28 tablets); 1 bottle of Liothyronine
1 125 Buffer Solution (50 ml, .containing 0.03 wCi I 125 or
less per ml with preservatrves and buffer), and 1 Control Pak

"J3-358B
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%5 T3 REAGENT

For use with T3 CLASP® RIA Kit

For in vitro Diagnostic Use * See directions

Not for Internal or External Use in Humans or Animals
SODIUM AZIDE: 0.1%

Store at 2° to 8° C « SHAKE WELL BEFORE USE

Totat As Noon

Act.: <4.3 microcuries of EST !
Lot EXP.

NO.: DATE:

E.R.Squibb & Sons, Inc., Princeton, N3 08540

Mode in USA ' C53038762105

) : CONTENTS:

ekl Ty o 1 bottle (100 ml) 125 T3 REAEOENT

® H List G2105 <4.3 microcuries *25| per bottle

T3 CLASP®RIA Kit sthae 6 bottles (L5 ml ea.) T3 RIA STANDARD
Squibb T3 Radioimmunoassay Kit (oach of lo,d?O, 100, 250, 500 and.
For in vitro Diagnostic Use « See enclosed directions ng per di)
Not for lnternal or External Use in Humans or Animals E . )
Contains sufficient material for 100 tubes - R. Squibb & Sons, Inc., Princeton, Ny 08540
Store at 2° to 8° C Made in USA M5371B7 G2105

RS
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T3 CLASP® RIAKit

Revised February 1980

For Quantitative Measurement of Serum
Liothyronine Levels by Radioimmunoassay

For IN VITRO 'Diagnos‘tic_ Use
For Professional Use Only

DETERMINATION OF SERUM LIOTHYRONINE (T3-)
LEVELS BY RADIOIMMUNOASSAY |

Measurement of body constituents or administered com-
pounds by the technique of radioimmunoassay offers a bio-
analytical tool that combines the extreme sensitivity. of
radioisotope methodology with the extreme specificity of im-
munological techniques. The procedure requires a specific
antibody, a radiolabeled antigen, a pure sample of the antigen
to serve as a reference standard, and a means of separation of
. free antigen from antibody-bound antigen. The procedure
follows the basic principle of saturation analysis, where there
is competition between labeled and unlabeled antigen for a
fixed number of antibody-binding sites. As the concentration
of unlabeled antigen (the substance actually being measured)
mcreases less of the added radlolabeled antlgen will be

bined with a normal serum thyroxine concentration is evi-
dence for T, thyrotoxicosis, a disease state described by
Sterling and co-workers in 1970." Although liothyronine lev-
els are usually below the normal range in hypothyroidism,
some overlap with euthyroid levels has been found. There-
fore, liothyronine assay results have hmlted use in the con-
firmation of hypothyroidism.

Earlier methods for the assay of serum liothyronine con-
centration (competitive protein binding** and gas chro-
matography*) were tedious, time consuming, and required
large volumes of serum. The development of specific
liothyronine antibodies® and the utilization of liothyronine-
binding protein inhibitors®’ led to the development of spe-
cific, accurate, and relatively simple RIA procedures for the-
determination of serum liothyronine levels.

] The utilization of solid-phase fechnology in.the T'% CLASP

At Al. PUA MO | ALt A, thaa,



cauTION Magolopos & :
T ¢
® ’ Aa& " ;

SQU]BB RADIQACTIVE

MATERIAL
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RADIOACTIVE
MATERIAL

List HO820

T3 and Separant Mixture

For in vicro Diagnostic Use » See nsert

Not for Internal or External Use in HHumans or Animals
SODIUM AZIDE: 0.1% added

REFRIGERATE » SHAKE WELL BEFORE USE

Total "As ) Noon
. Act.: < 6 microcuries 1250 of EST

LOT EXP.

NO.: ‘DATE:

E. R. Squibb & Sons, Inc., Princeton. NJ 08540

Made in USA | - C6747 1H0820

CAUTION . - Medotopes ® ’ 2
CONTENTS:

\\ 1 bottle (100 ml) T3 PREMIX <6 microcuries 23] per bottle
SN | 1 bottle (50 m!) T3 ANTISERUM

For in vitro Dlagnostnc Use « WARNING: NOT FOR INJECTION
Not for Internal or External Use in Humans or Animals
Contains sufficient material for 100 tubes

REFRIGERATE"* See insert

List HO820

professional

Made in USA

6 vials (1.2 ml ea.) T3 STANDARD (1 each of 0, 50, 100, 250,
500 and 1000 ng of triiodothyronine per dl)

T3 STANDARDS contain human serum

Restricted Device: Federal law restricts the sale, distribution,
or use of this device to, by, or on the lawful order of, a health

E. R. Squibb & Sons, Inc., Princeton, NJ 08540
© C5165 / HO820
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T3-SQUIBB RADTOTMMUNOASSAY Kit

For Quantitative Measurement of Serum
Triiodothyronine Levels by Radioimmunoassay

For IN VITHO Diagnostic Use

FUNCTION OF THﬁ TEST
.Measurement of serum levels of priibdothyfoniné (T3) is an important
adjunct in the determination of .thyroid funcpioh. It is especially
useful in the confirmation of,hypérthyroidism and in the detection of,'lv'3
thyrotoxicosis. An elevated serum triiodothyroﬂine le?el accoﬁpanied by
an élevated serum throxine level is a stroﬁg indication of hyperfhy—.
roidism. In patients exhibiting clinical hypérthyréidism, an elevated
serum trijodothyronine level combined with a normal serum thyroxine
 concéntration is gvidence for T3 thyrdtoxidosié, a diseasemstaﬁgﬁd%§cribed
by Sterling andvcofworkérs in 1970.l 5isagreement exists cqnéerning the
applicability. of triiqdothyfonine measureﬁenf tobthe-deteccion of,hyﬁothyr
roidism. 1In allz’3 or-most4 patients wiﬁh uneduivocal clinical hypothyr&id—
ism, léVels of ﬁriiédothyrpniﬁe are below norﬁal. Howéver, in borderline
cases, triiodothyronine ievels are sometime33 orx often2 normal. Thus, a
‘reduced serum level of .triiodothyronine is not as clear an indicator of
. hypothyroidism as a reduced serum level of thyroxinev(Té) or an elevated‘.
level of thyroid—étimulafipg hormone_(TSH)-a |

Chemical and'Biological Principles. |
The basal membrane of-ﬁhe thyroid gland traps inorganicviodidé and
activelyntransporgs it into the gland wheré it is processed into.organig
iodide through éonversion of the tyrosyl residues of ;ﬁé thyroglobul}n.

" to monoiodotyrosine and diiodotyrosine. Oxidative cbupling of two

diiodo residues yields Té’ whereas oxidative coupling‘of a monoiodo
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residue to a diiodo residue yields T3. Apprgximately a two

' month supply of'Té is stored within the th?roglobulin. Wheh needea,
thyroglobulin is enzyﬁatically hydrolyzed to release these hormones into
the circulatory system. However, mést of the T3 in cifculation is

- normally derived from peripheral deiodination of T[4 in the liver.

"The release of T, and T3 from the thyroidfis markedly influenced by

4
pituitary thyrqid—stimulating'hormohe which in‘turn ié influenced By
hypothalamic thyrotropin%releasiﬁg hormoneﬁ(TRH)..ANormally,aincreased‘.'
ﬁlood.levels of T4 and T3 act to decrease thé amount of TSH segreted,
thereby reducing the p;éduction and release o% T4 and T3. _Decreased
blodd leyels 6f Tz and T3 produce tﬁe‘oppésite effect, ieading to in-
creased.productioﬁ and secretion of T4 and T3. 'Iﬁ this manner ? normal
ciréulatiﬂg thyreid hormone balance is maintained. Most of the circula-
ting T& and T3 in the blood is bound.to serum protéins, i.e;, thyroxine~
’ biﬁding\globulin (TBG), thyroxine-binding prealbumin (TBPA), and albhmin.

A small_fractidn-of triiodothyronine (V0.3%) is free. This free tri-

iodothyronine is considered to be the metabolically active form in its

3

effect on target tissue. The free fraction of T
b& the amount of thyroxine-~binding proteins in the bldod,.but also by =

is influenced not only

‘the rate of peripheral deiodination of T

4°

CH,CHCO2H

NHy

Triiodothyronine
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PRINCIPLES OF THE TEST

fhe technique of raaioimmunbassay offers a bioanalytical tool phat_
combines the extreme sensitivity of radioisotobe methodology with the
extreme specificity of immunological techniques. The procedure requires
a specffic antiﬁody, a radiolabeled antigen, a pure sample of,;he antigen
to serve as a reference standard; and a means of separatién bf'free
antigen froﬁ éntibody—bouhd antigen. The procedure follows the basic
principle éf'ééturétion analysis, where there is competitidn between -
labeled and unlabeled éqtigen for a fixed number of antibody binding
sites. 'As the concentration of unlabeled antigen (the substance éttually
being measurCA) increases, less 6f ‘the radiolabeled.antigen will Be

béuhd to the antiﬁody.. This competitive reaction is dépitted'in Figure

_ 1. After a specified periad of time, the free‘and bound components of
the mixture aré separated, and the.radioactivify of the bound comﬁonénts
is measured. The absolute Quantity of unlabeled antigen in the éample
being analjéea is determiﬁed by comparing the assay results to a standard

curve prepared with known amounts of the unlabeled antigen.

FREE - | BOUND
Triiodothyronine ‘ ‘ v/// Triiodothyronine—-Antibody
_+ Antibody
[}251)-Triiodothyronine ' [1251]—Triiodothyroniﬁe—Antibody

Figure 1. The competitive binding reaction.
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| In the ‘.TB—SQUIBB RADiOIMMUNOASSAY Kit, antibody to triicdothymanine ((nﬂmmﬁu'c;ad hn
" New Zealand whife rabbits by administration of a derivative of tiriiodotiy—~
‘ronine that was ;oupled to a_protein carrier) is the s@ecifi@lammﬂbmdy”
purified triiodothyronine containing 1231 serves as the radiolabeléﬂ;
antigen, and purified triiodophyronine is the reference standard.
Specific components in the T3 Premix (see REAGENTS.sectibn)‘pramote fbé
release of triiodothyroniné from the serum binding:proteins.‘ Sepapation
of the free and'bound radiolabeled antigen is achieved.byvé double
antibody accelerator system consisting of gdat anti-rabbit gamma—giobglin
and polyethylene glycoll In order to reduce the number of pipetting
steps involved in the assay proCedure,yfhe radiolabel and the sebarant
" have been céﬁﬁined into a single reagent. |

The half;iife of 1251 is 60.2 days. The isoéope decays in a complex
fashion with emissibn'qf x—rayé and gaﬁma rays whose radiétion energies
are 27.4 keV and 35.4 keV, resbectively..-Thésé-energieé are well within
. the detection capability of modern solid érystal gammémtounters, Thgre
.is no beta emmission. | |

Triiodothyronine 1evels‘are expressed in panograms (ng, 0r.10f9 g)

of triiodothyronine per deciliter of serum (ng/dl).

REAGE&TS ‘
The T3-SQUIBB RADIOIMMUNOASSAY Kit contains sufficient material for 1001
‘ﬁubés. Each kit contains the foilowing ‘components:

1. 13 An;iserum: SO‘ml,.iﬁcluding'less'than 5 microliteré of Tj
antiserum per bottle, bovine serum albumin and normal rabbit‘
serum (carriers), tris(hydroxymefhyl)aminomethane'and-acetic
acid (buff;ring agents), and sodium azide éa préser&ative) in

water.



2. T3 Premix (1257 T3 and Separant Mixture): 100 ml, with a
total r;dioactivity of less 6 microcuries of 3251 per bottle;
in an aqueous matrix containing goaf anti-rabbit gamma-globulin
(the sccond antibody)s polyethylene g]yéol 4000 (the acceler-
ator); ]‘Odlum edetate dlhydrate, sodium sallcylate‘and
ammonium 8manilin0“l~n§pbthalene sulfonate (ihhibitors of TBY
binding); bovine serum aiﬁuiﬁ%,(a protein carrier); tris(hydroxy-
methyl)aminometﬁéne and acetic acid (buffering agents)s and
sodium a;i&e (a preservative).

3.-‘ T3 Standards:- éix vials, 1.2 ml each, contalnlng 0, 50, 100
250, 500, and 1,000 ng of Lrllodothyronlne per dl in a matrlx
of human serum including sodium azide (a preservative) and

trace amounts of ethanol and ammonium hydroxide (solubilizers).

THE T3 PREMIX MUST BE SHAKEN WELL IMMEDIATELY BEFORE USE.
Redgents within each kit are specific to the lot number on the kit;

therefore, only reagents from kits with the same lot number may be used
, : \ :
! _

interchangeably.
- All reagents and samples must be equilibraEed to room temperature

before use. ' !

Harnings

For IN VITRO Diagﬁostic Use

Restricted Device: Federal law restricts the sale, distribution, or use
of this device to, by, or on the lawful ordetr of, a health professional.

Note: This radioactive material may be received, acquired, possessed, and

sed only by physiclans, veterinarians in the practice of veterinary medicine,
cllnlcal laboratories, or hospitals and only for in vitro clinical or 1nb0r1tory
tests not involving internal or external ddminlqéggilou of the material, or the
radiation therefrom, to human beings or animals. Jts receipt, acquisition,
possassion, use, and transfer are subject to the fégulations and a general
license of the US Nuclear Regulatery Commission or of a State with which the
Commission has entered into an agreement for the exercise of regulatoty authority,

) E.R. Squibb and Sons, Inc.
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In In vitro clinical laboratory tcsLlng with the T3- deJBB RADIO-
IMMUNGASSAY KIT requires only a gcﬂera1 11Lcnee from the US Nuclcar
Regulatory Commission. The gﬁnera1 license is issued to any phjC1c1an
clinical laboratory, or hospltal obtaining a validated rbgjsrnred USKRC
‘bprm 483. This form must be submitted din trlpllcate to the USNRC. The
possessor of a general license is subject to the cqnditions and limita~
tions under 10 CFR 31.11. (A specific license is available from the

USNRC for quantities larger than 200 microcuries.)

Precautions
- . .
Observe the following safety rules.in handling radioactive material:

* . There should be no pipetting by mouth, smoking, or consumption

of any food or .drink in areas where radioactive materials are

permitted.

. »Wear gloves wheq handling ﬁadiéécfive ﬁater;ﬂls. .

. VWash hauds thordughiy after handlingbradioactive materiélsa

. Working areas;should be coveréd'with disposable absorbent-
papér.

¢’ Wipe ubvépills quiékly and thoroughly and discard the contam-

inated materials with the radioactive Qaste.

.  801id waste may be stdred in a specifically degignated area-in
a coyéred métal or plastic contaiﬁer that has been identified
with a USNRC radiation caution label until the waste decays to
a safe level.‘ Then, after defacing the labeling, the material
may be discarded with nonradioactive wasté.

. Thé’usér should detefmiﬁe whether USNRC and/or local regulations

permit the liquid radiocactive waste to be discarded through

the sanitary sewerage system,
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Because T3 Standards contain human‘serum, these'reagents,vand
patient samples, sﬁmuld be handled in tﬁe séme manner as any potentially
-infective biological maﬁerial. The human seium in the standards has
beén f@ugd to be nonreactive for HBSAg when tested_with licensed reagents.
Chemical Hazard
; All of the reagents in this kit contain the commonly used
bacteridstatic agént, sodium azide. Dispo%al of this material
through thé laboratory ?lumbing system cbuld lead to the
fofmation of‘highly explosive copper and iead azidés. Therefore,
it is recommended that large aﬁounts of water be used to flush
exéess reagents th;ough the plumbing syétem.
Storage

The kit should be refrigerated upon receipt.

oAl reagents should be stored in their original containers, with

their original closures. Do not transfer these Teagents to other containers

or change the closures for storage purposes..

SPECIMEN COLLECTION AND PREPARATION

An appropriate quantity of blood should be collected from a peripheral .

vein using a sténdard blood collection tube that does not contain aﬁticoagUlanc;
The patient_doe% not'ﬁéed to be in a fasting state when the blood is
wiihdrawn.
Sérum, noﬁ plasma,'should be used in performing'thé test;- The -
variabies introduced into the procedure through fhe use of plasma éould
make the results unreliable.
It is'preferablejtb separate the serum sample on‘the same day that

the blood is withdrawn from the ﬁatient. Serum sahples may be stored in
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a refrigerator for up io 24 hours, and should be frozen if stored for
loﬁger periods. ¥Yrozen samples should be equilibrgted to room temperature
and mixed‘well before use.v Samples should not be refrozen.

T#cvuse of hémolyzed or lipemic sanples ié not recommended.

The patient's histor?_shoula_be thoroughly scrutinized to determine

if any diagnostic or therapeutic radioisotopes have been administered

within the week or two immediately prior to the T3 determination. If

the patient has been treated with radioisotopes or if the patient's

‘history is unavailable, the activity of the serum sample should be

checked in a scintillation well counter that is set for 1257, If after
a few seconds it appears that the count rate is above background, 20

microliters of the serum sample should be accurately counted to determine

¢

whether the radioactivity contained in this volume could sigﬁificantly

affect assay results.

TEST PROCEDURE
Matérials Needed
In addition to the reagents sdpplied with the T3—SQUIBB‘RIA Kit, the'
following ﬁaterials are required: | -
« 12 X 75 mm poljstyrepe fest tubeé
-; Centrifupge capable of 3000 to 4000 rpm
N Welléfype ganma scintillation'coﬁnter'(discriminator settings of
20-50 keV)
. kefrigérator
. .Vo}tex mixef /
+ Pipettor and tips for 100 microliters (ul) [and, optionally
500 y1] | |
. 'Reﬁeating pipettors capable of delivering 1ml agd 500 ul

"e Container for radioactive waste
. Test tube racks '

TR ;_'_\:W_.,m@@n.‘._:u.;,::.,..,. et e e e e
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Precedural Precautions.

- Good laboratory practice dictates that an appropriate number of controls
be analyzed in conjunction with each set of samples.

All reagents and samples must be equilibrated to room temperature

before use. ' : -

Procedure

bThe technique described %elow is based upon the performance of duplicate

aﬁalyses fof'ali standards, sampieé and céntrols. ‘Read the ¢ntire :

procedure Before starting the test.

1. Mark a series of 12 X 75'mm piastic fest tubes with nﬁmérals 1
through 14. Thg first two tuﬁes are uséd for measuring total
counts and the remaining 12 tubes are required for generation of a
standard curve. Two additional tubes will be needed for each
clinical sample or control to be assayed.* |

2. Add 100 ul of T3 Standard or 100. ul of the clinical sample to the:

respective tubes as follows:

Tubes = Sample to be Added
land 2 ' None : :
‘3 .and 4 100 ul of 0 ng/dl Standard.
5 and 6 100 pul of 50 ng/dl Standard
7 and 8 100 ul of 100 ng/dl Standard
9 and 10 - 100 pl of 250 ng/dl Standard
11 and 12 100 ul of 500 ng/dl Standard
13 and 14 - 100 pl of 1000 ng/dl Standard
15 and 16 - 100 pl of Clinical Sample

3. Add 1.0 ml of T3 Premix to»eaéh‘tube. THIS REAGENT MUST BE SHAKEN

WELL IMMEDIATELX BFFORE USE.

4, Add 500 ul of T3 Antlserum to tubes 3 through 14,

5. Vortex each tube.
6. Set tubes 1 and 2 aside and incubate the remaining tubes at ambient

temperature for 2 hours,

*1f desired, nonspecific binding can be determined as follows:

a) Mark two tubes as NSB.

b) Add 100 ml of "0" Standard to each tube.-

c) Add 500 ml of distilled water to each Lubc.

d) Add 1.0 ml of T3 Premix to each tube, o

e) Treat these two. tubes in the same manner as tubes 3 through 14 .
by completing steps 5 through 10. :
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7. Centrifuge'the incubateﬁ tubes for 5 to 10 minutes at 3000 to
4000 rpm.

- 8. Dgéant'the supernatant by gently imverting each tube once,'discarding‘
the 1iquid int§‘a radioactive wasie container. Keebing the tube
iﬁverted, touch the rim on an ébsorbent paper and gently tap the_
tube. | |

9. Measure thé{radioacti&ity in all tubes in a standard well-type
gamma:scintillétion COunﬁer (discriminator settings of 20 to 50
keV) fbr one minute or for a fixed amount of time that is sufficiept
to eliminate counting statistics as an important‘sourée of variability.

10. ‘Sﬁbtract‘backgrbund cpm and record net cpﬁ for each tube.

RESULTS

1. It is possible to plot either ¥ Bound or B/Bo or net cpm versus

concentration on semilog graph paper. Use the following formula to

calculate % Bound for each tube and record the results on a worksheet.

PELLET COUNTS (met cpm) x 100
TOTAL COUNTS (net cpm)

% Bound =

. Example:

Backgrdund cpm: 150 : _
Tube {#3 PELLET COUNTS (gross cpm): 52,398
TOTAL COUNTS (gross cpm): 98,227

g 52,398 - 150
% Bound = 98.227 — 150 x 100
. 52,248 L. _ .
= 395.077 X 10»0 53.;

Alternately, use the following formula to calculate B/Bo values for

each tube and record the, results on a.worksheet.
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PELLET COUNIS (net cpm)

B/Bo = Avg. PELLET COUNIS OF "0 Std. (net cpm)

Example: -

"Background cpm: 150 . :
Patient #1 PELLET COUNTS (gross cpm): 25,150 .
"Q" Std. - Avg. PELLET COUNTS (gross cpm): 50,150

25,150 — 150
B/Bo = 5550 = 150
25,000
© 50,000 0‘59

PfepareAa standard curve by plotting either % Bound or B/Bo or net
cpm against the coﬁcentrations of the standards. A typical set of
data calculated in ﬁe:ms of % Bound is given in Table I and graphed
in Figﬁre 1I1. The same set of data céléﬁlated in terms of B/Bo is-
listed ih Table‘II and plotted in Figure III. These turves are

provided for guidance only and should not be used in calculating

‘the T3'1evels in the clinical samples.

Determine the concentratibnl(ng/dl) of T3 in each samplefby referring
to the standard curve prepared earlier. The observed % Bound or

B/Bo or net cpm for each sample will correspond to a specific T3

concentration. Samples with T3 concentrations of greater then 1000

ng/dl'should be -accurately diluted with "0" standard and reassayed,

if an exact value is required.

£
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) TABLE I
Typical Standard Curve Data
' Calculated in Terms of 7 Bound
TOTAL COUNT - o 69,700 cpm
-Standard Pellet Counts .
Concentration (ng/dl) - (net cpm) % Bound Avg. 7 Bound
0 - 38,551 55,3
0 38,0606 55.4 55.4
50 31,081 44,6 .
50 . 31,652 45.4 45,0 -
100 26,712 38.3
100 _ 26,706 ~38.3 38.3
250 17,841 25.6 :
250 - . 17,860 25.6 25.6
500 11,522 16.5
‘500 - : 11,625 16.7 16.6
1000 7,274 10.4 o
1000 7,189 10.3 10.4
TABLE II
Typical Stapdard‘CurvevDafa
Calculated in Terms of B/Bo
TOTAL COUNT ' - } ‘ ‘ 69,700 cpm
“Bo Counts (net avg.) ' ‘ 38,578 cpm
Standard ' ~ Pellet Counts v T ST
Concentration (ng/dl) . (net cpm) ~ B/Bo . Avg. B/Bo.
o 38,551 .  1.00 o
0 -~ 38,606 1.00 - 1.00
50 31,081 0.80
50 : 31,652 0.82 . 0.81
100 . - 26,712 0.69 o V
100 o 26,706 0.69 0.69
250 17,841 . 0.46 |
250 17,860 0.46 0.46
500 : 11,522 0.30
500 S 11,625 0.30 0.30
1000 , 7,274 0.19

1000 ' - 7,189 0.19 0.19
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LIﬁITATIONS OF THE TESf PROCEDURE

In an individﬁal having nérmal levels of TBG, the meésuremgnt of total
T3 yields an accuréte.diagnosis of thyroid status. Herver, there are
many circumstances in whiqﬁ the level of TBG is notlnormal. For example,
pregnancy or estrogen therapy cause increased synthesis of TBG and a

concomittant increase in total T. whereas androgenic steroids have the

3 .
. opposite effect.  Because of this variation in TBG levels, interpretation
of T3‘re$ults should be tempéred by the determin;tion‘of TBG‘binding
capacity Xié the T3.uptake assay.*

In addition, depressed levéls of triiodothyroniﬁe have been observed
in a wide variety of serious, nonthyroidal illnesses such as hepatié

cirrhosis, anorexia nervosa, chronic renal failure, and disseminated

malignancy;5—7 éfter sdrgery,8 and during caloric restriction.
EXPECTED VALUES | | o

Serum samples from 110 normal volunteers were assayed with the T3-SQUIBB

RADIOMMUNQASSAY Kit obtaining the following results?

Arithmetic Mean  115.3 ng/dl
Standard Deviation 17.5 ng/dl

Observed Range =~ 70 - 155 ng/dl
Each sample was analyzed in duplicate._ The frequency Aistribution of
the patientvvaiues is depicted ianiguré lV. With:these resulté, the .
pgrcentile estimate method yielded a normal range of 86 to 151 ng/dl,.
witﬁ 95% cqnfidencé. |
It is reéommended that each laboratory establish its own.range of

normal triiodothyronine values.

* : ‘
T., uptake may be determined by use of the Squibb THYROSTAT®-3 Diagnostic
Test Kit. ' ' '
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In another study 46 patient sambles were analyzed by the T3--5QUIBB

RADIOIMMUNOASSAY Kit, the T3RIA (PEG) Diagnostic Kit of Abbott Laboratories,

and the DMMOPHASE = T-3 lLDI Radioimmunoassay Test System of Corning Medical.

The regression analyses of these data are shown in Figures V and VI.

SPECITIC PERFORMANCE.CHARACTERISTICS

Standaf& Curve |

Typical standard curves aré shown in Figures IT aﬁd I1I.

Senéitivity

_The lowest triiodothyronine—containing standard.supplied‘with the kit
contains 50 ng/dl.

Specificity

The cross—reaqtivity Qf.the antisefum-with various substanceé is tabulé—

ted in Table III.

-

TABLE III

Cross-Reactivity of Various Substances with the T3-SQUIBB RADIOTMMUNOASSAY Kit -

Substance _ ' Concentration Percent .Cross—-Reactivity’
3,5-Diiodothyronine (T,) - 50 ug/dl 0.5
Diphenylhydantoin - 10 mg/d1 0
Iodoacetic’ acid 50 pg/dl 0
Phenyl butazorne : - 10 mg/dl 0
Sodium salicylate ' 50 mg/di 0
Reverse Triiodothyronine (rT3) 50 pg/dl 0.04
L-Thyroxine (TA) _ v 40 pg/dl 0.05

- 23 pg/dl 0

Recovery Effiéiency
An impogtantvcriterion of aséay validity is the recovefy of exogecnous
triiodothyronine.from.serum samples. .Varidus.amounts of exogenous T3
wére added tola serum pool having an endogenous T

3

and each'éample‘was then assayed in duplicate, The results, which are

content of 51 ng/dl

presented in Table 1V, demonstrate quantitative recovery of the exogenous

triiodothyronine.
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TABLE IV
Recovery Efficiency
Endogenous Amount Added Total Expected Total Found Percent
Concentration (ng/dl) (ng/dl) (ng/dl) » (ng/dl) Recovery*
51 - 50 101 - 107 1105.9
51 100 151 161 106.6
51 . 250 301 . © 325 108.0

51 500 551 ‘ 590 107.1

Percent Recovery = Total Found
Total Expected

x 100

Parallelism

This type of study indicates whether patient samples and standards
bekave similafly towaidfthe radiolabel and the antiserum, therebyl
validating the matrix‘of the standards and the use:of tHe zero standard
as. a diiuent f&r patient samplesf A serﬁm~sample having a kﬁown-analyte-
concentration is.serially diluted'with zeroAsténda;d and the original
sample.and its dilutioﬁs.are assayed. A plot of obsérved dose against.
expected dose shpuld‘theorétically yield a 45° line through the origin.
Such a study was performed with three separate samples containing high .
levels of triiodothyronine. The results, depicged in’figure VII, demon-
'strate:the validity.of the matrix for the standafds and the use of zero
standard as a diluent.

Precision

Intra-assay CV data were obtained by performing a single run thét consisted
of 20 consecutive tubes each of_human serum pools containing 1ow; médium
and high concéntratioﬁs of thyroxine. in order to obtain inter-assay CV
_ data, each of these controls was also assayed.in duplicate in 25 runé
done over a pefiod of two months. The observed results yielded the

reproducibility data shown in Table V,
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TABLE V
Precision Data
.Serum Pool
Parameter - Low Medium High
INTRA-ASSAY
Mean (ng/d1) . 79 158 313
Std. Dev. (ng/dl) _ 3.6 l 5.2 6.2
Range (ng/dl) 74-84 152-170 308-330-
Coefficient of Variation (%) : 4,6 - 3.3 2.0
INTER-ASSAY
Mean (ng/dl) 14 156 320
Std. Dev. (ng/dl) 4,6 7.0 8.5
Range (ng/dl) ' ' 164-82 145-170 305-340
Coefficient of Variation (%) 6.2 R 1 2.7

-REFERENCES. .
1. Stefling K, et al: T3,thyrot0xicosié: Tﬁy%otoxicosis QUe to elevated
serun triiodothyronine levels. JAMA 213: 571-575, 1970
2.  Burke Cﬁ; Eastman CJ:. Thyroid ho;monés;' Brit Med Bull 30: 93-
99, 1974
3. Eastman CJ, et al: 'The radioimmunoassay of triiodothyronine and.
its clinicai applicatiop. J Clin Pathol 28: 225-230, 1975
4, Utiger RD; lSerum triiodothyronine in man.  Ann Rev Med 25:  289—
302, 1974
5. vCavalieri RR, R;poport‘B:. Impaired péribheral conversion of thyroxine
to triiodothyronine. Ann Rev Med 28: 57—65, 1977 and references
cited therein | | |
6. McLarty DC.et al: Thyroid-hormone levels and prognosis.in patients
with serious non—thyroidal‘illneés. Lancet Ii: 275-276, 1975
7. Spector DA et al: Thyroid function and metabolic state in chfonic.

renal fallure. Ann Int Med 85: 724-730, 1976
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25 T4 REAGENT

For use with T4 CLASP® RIA Kit
For in vitro Diagnostic Use  See directions

Not for Internal or External Use in Humans or Animals

SODIUM AZIDE: 0.1%
SHAKE WELL BEFORE USE

Total ¥ As
Act,: <<3.96 microcuries % of
Lot EXP.
NO.: . DATE:

E. R. Squibb & Sons, Inc., Princeton, NJ 08540
Made in USA ! .

UL L " )
T4 CLASP°RIA Kit List 62110
Squibb T4 Radicimmunoassay Kit
For in vitro Diagnostic Use ® See enclosed directions*

Not for Internal or External Use in Humans or Animals

Contains sufficient material for 100 tubes
Storeat2°t0 8°C | . .

List G2110

Noon
EST

C6286A 7 62110

CONTENTS:

1 bottle (100 mi) 1251 T4 REAGENT
<<3.96 microcuries 2% per bottle

5 bottles (1 ml ea.) T4 RIA STANDARD
{leach of 1, 5, 10, 15 and 25 pg per dl}

1 bottle (1 ml) T4 RIA CONTROL

E. R. Squibb & Sons, Inc., Princeton. NJ 08540
Made n USA M5367A 1 G2110

06242
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T4 CLASP® RIAKit

For Quantitative Measurement of Serum

- Thyroxine Levels by Radlmmmunoassay

J3-438A

For IN VITRO Dlagnost|c Use
For Professional Use Only

DETERMINATION OF SERUM THYROXINE LEVELS BY
RADIOIMMUNOASSAY

Measurement of body constituents or administered com-
pounds by the technique of radioimmunoassay offers a bio-

analytical tool that combines the extreme sensitivity of -

radjoisotope methodology with the extreme specificity of im-
munological techniques. The procedure requires a specific
antibody, a radiolabeled antigen, a pure sample of the antigen
to serve as a reference standard, and a means of separation of
free antigen from antibody—bound antigen. The procedure
follows the basic principle of saturation analysis, where there
is competition between labeled and unlabeled antigen for a
fixed number of antibody binding sites. As the concentration
of unlabeled antigen (the substance actually being measured)
increases, less of the added radlolabeled antigen will be

ecific veriod. of time. the .
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other confirmatory tests such as TSH assay, serum liothy-
ronine (T,) uptake by the competitive protein-binding tech-
nique (CPB), T, by.RIA, free thyroxine, or free thyroxine
index (FTI) may be helpful in determining thyroid status.
Until recently the most commonly used method for the
determination of total serum thyroxine utilized the thyroxine-
binding properties of serum TBG in the CPB technique. The
use of the more recently introduced radioimmunoassay tech-
nique for serum thyroxine determination offers several advan-
tages over the CPB technique. Extraction of the thyroxine
from serum is eliminated, thereby eliminating the problem of
variation in extraction efficiency. The serum Sample size re-
quired for R1A (10 pl) is much less than that used in the CPB
technique; cases in which limited quantitics of serum are
available (e.g., pediatric or elderly patients), are more readily

... accommodated. Use of high-affinity antiserum in the RIA
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THYROSTAT®FTI surrer soLution
Contains T4 Binding Globulin and ['125-Thyroxine
FOR LABORATORY USE ONLY with Thyrostat-FT
Adsorbent Tablets « See accompanying directions
For in vitro Diagnostic Use * Shake well before using

SODIUM AZIDE: 0.1%

Not for Internal or External Use in Humans or Animals

Total As Noon
Act.  <2.6 microcuries 1125 of EST
LQT EXP.

NO. DATE

E. R. Squibb & Sons, Inc.
Made inUSA  C6031B/ 09127

Princeton. NJ 08540

25 TEST PHG.

THYROSTAT®FTI piaenosTIC TeST KIT

For in vitro Diagnostic Use

For Evaluation of Thyroid Function

FOR LABORATORY USE ONLY .
Not for laternal or External Use in Humans or Animals

REFRIGERATE AT 2° to 8°0

CONTENIS: List 09127
1 vial (28 tabs.) THYROSTAT-FTI ADSORBENT TABLETS
1 bottle (50 mi) THYROSTAT-FT) BUFFER SOLUTION
<2.6 microcuries I 125 per botile
1 vial (3.0 mi) TRYROSTAT-ETI CONTRQL SERUM
1 vial (25 mi) TRYROSTAT-FTI EXTRACTION ALCOROL

HOTE: Al reagents in this kit must be used with the accompanying
Adsorbent Tablets » See accompanying directions
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For in vitro Diagnostic Use » Shake well before using

SODIUM AZIDE: 0.1%

Not for Internal or External Use in Humans or Animals
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THYROSTAT=FTI DIAGNOSTIC TEST KIT

For in vitro Diagnostic Use
For Evaluation of Thyroid Function
FOR LABORATORY USE.ONLY« See accompanying directions
Not for Internal or External Use in Humans or Animals
CONTENTS: -
500 plastic test tubes
STVAaBIE (105 tabs. each) THYROSTAT-FTI ADSORBENT
5 gg(;c_lﬁs (200 mi each) THYROSTAT-FT| BUFFER
<9.7 mlcrocunes 1125 per bottle
5 vials (3.0 mi each) THYROSTAT-FTI CONTROL SERUM
5 vials (100 mi each) THYROSTAT-FTI EXTRACTION
ALCOHOL
Note: All reagents in this kit must be used with the accompanymg
Adsorbent Tablets

REFRIGERATE AT 2° t0 8° C

E. R. Squibb & Sons, Inc.
Princet/on, NJ 08540 Made in USA C8041A 709172
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THYROSTAT™FTI DIAGNOST!

For Quantitative Measurement of Free Thyroxine Index

 for the Evaluation of Thyroid Function

For In Vitro Diagnostic Use
_For Professional Use Only

PRINCIPLES OF THE TEST

In the absence of abnormalities i serum thyroxine-binding
proteins (TBP) concentration, the measurement of total
serum thyroxine provides an accurate means of assessing
thyroid status. In conditions where TBP concentration is
altered, it is also necessary to obtain an estimate of the
unoccupied binding sites of the TBP, in order to obtain an
accurate indication of thyroid status. The Thyrostat-FTI pro-
cedure provides a means for simultaneous measurement of
total serum thyroxine and estimation of unoccupied binding
sites of the TBP. The result obtained- by this procedure
provides an indirect measure of free thyroid hormone,
which correlates closely with thyroid status, regardless of
serum TBP concentration.

Thefirst step in the assay procedure involves liberation of
the baund thyroxine and extraction of the major portion of
the literated and free thyroxine with an alcoholic solvent.
Subséquent to the extraction step, the procedure follows the
basic’principle of saturation analysis and requires specific
thyroune binding proteins, a radiolabeled derivative of thy-
roxine, and a normal control serum. With the saturation

- analysis technique, there.is competition between labeled

and unlabeled thyroxine for a fixed number of protein bind-
ing sites. As the concentration of unlabeled thyroxine (ob-
tained from the extraction step) increases, less of ‘the
radiolabeled thyroxine will be retained by the binding pro-
teins: The quantity of thyroxine which is not bound by the -
specific binding proteins is measured by introducing an ad-
sorbent material that will only bind free thyroxine. The
relative amounts of free and bound thyroxine are determined
by isolating the adsorbent and measuring the radioactivity
associated with it. The estimation of unoccupied binding
sites of the TBP is achieved by adding a small quantity of
unextracted patient serum to the incubation medium prior to
addition of the adsorbent material. The amount of radio-
labeled thyroxine taken up by the adsorbent material will be
influenced by the number of unoccupied TBP binding sites
present in the patient serum sample. As the number of unoc-
cupied binding sites increases, the amount of radioactivity
takert up by the adsorbent material will decrease. The net
effect of addition of unextracted patient serum is adjustment
of assay results to compensate for alterations in TBP con-
centration. Serum thyroxine measurements adjusted for
TBP concentration provide an indirect measure of serum-
free thyroxine, which is highly correlated with thyroid
status. An “index” of free thyroid hormone is obtained by
companng adsorbent uptake of radlolabeled thyroxine i in a

13-415C

'
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patient sample with adsorbent uptake of radiolabeled thy-
roxine, for a normal control serum sample assayed in an
identical manner. When the thyroid gland produces an ex-
cess of thyroid hormones, as in hyperthyroidism, the in-
creased level of free thyroxmc will be reflected by an
increased uptake of radiolabeled thyroxine by the adsorbent
material, when compared with the uptake for a normal con-
trol serum, Conversely, when thyroid hormone production
is decreased, as in hypothyroidism, the decreased level of
free thyroxme will be reflected by a decréased adsorbent
uptake of radjolabeled thyroxine, compared w1th the uptake
for a normal control serum,

In the Thyrostat-FTT test, the thyroxine is extracted from
serum with ethanol, and the alcoholic extract is mixed with
'2I-labeled thyroxme bound to thyroxine-binding proteins.
An organic adsorbent is used to separate’bound thyroxine
from free thyroxine. The normal control serum is of animal
origin.

NOMENCLATURE:

It has been suggested by an ad hoc committee of the Amer-

.ican Thyroid Association' that the measurement of total

serum thyroxme by the classic Murphy-Pattee ‘radiotransin
assay” be 1dent1ﬁed as “Thyroxine (displacement),” ‘abbre-
viated "' T,(D),” and expressed as mlcrograms per 100 milti-
liters of serum (pg/100 mi).

When there are pronounced alterations in the binding
capacity of the transport proteins, the T,(D) test, used in
conjunction with the commonly used T, test (Resin Tri-
iodothyronine uptake-RT,U), provides an indirect measure
of the concentration of free T,, which is highly correlated
with- the:thyroid state.? This indirect- measure of- free T, is
commortily. referred to as the “‘free thyroxine index,” w1th
the American Thyroid Assocnatlon -suggested desxgnatlon
being “Thyroxine-resin T, index,” abbreviated T,-RT,. The
T -RT, is the mathematlcal product of the results of the

(D) and RT,U tests.

Nomenclature has not been sugges(ed for tests that
provide a direct measurement of “‘free thyroxine index,” as
opposed to the calculation procedure described above. For
purposes of simplicity, the direct measurement of “free-
thyroxine index,” as embodied in the Thyrostat-FTI pro-
cedure, will be abbrevnated FTI(M).

RATIONALE FOR USE .

The measurement of total serum thyroxme (T ) by the T4(D)
procedure represents ‘a significant advance in the in vitro

13-415C
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