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E. R. Squibb & Sons, Inc. . s ‘ _ SQUIBB

P.O. Box 191
New Brunswick, New Jersey 08903

201-545-1300 _ | ' 2359

CHARLES L. KROLL, Sc.D., director

regulatory operations
29-00139-05¢G

Nuclear Regulatory Commission
Washington, D. C. 20555

Attention: Mr. Douglas Collins

Gentlemen: ‘ W‘Qiﬁghﬂl

Reference is made to our specific license, 29-00139-05G,

" filed pursuant to 10 CFR 8 32.71 for the manufacture and
distribution of by-product material for use under general
license of 10 CFR. 8 31.11 and to Mr. Douglas Collins' com-
ments of January 7, 1976 concerning the "Precaution" section
of the package inserts for the following products.

. Thyrostat 4/FT1l

. Thyrostat FTL

. Thyrostat 3 -

. Digoxin Immutope Kit
. Gastrin Immutope Kit

V1D Wi

The "Precautions" section of the inserts for these products
have been revised as indicated in the attached specimens in
conformance with our commitment of January 12, 1976.

We trust the revised package inserts are satisfactory.

Sincerely,

GSR/1c
Enclosure R
. COPIES SENT TO OFF, OF ™
INSPECTION AND ENFORCEMENT
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: radiolabeled thyroxine

. bind free thyroxine. The
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THYROSTAT™-4/FTI DIAGNDSTIG TEST KT

For Quantitative Measurement of Total Serum Thyroxine:

" Revised February 1976

or Free Thyroxine [ndex for the Evaluation of Thyroid Functmn'

For In Vitro Diagnostic Use
ForProfessional Use Dnly .

PRINCIPLES OF THE TEST

Total Serum Thyroxmp

The circulating thyroid hormones produced b\ the thyrmd gland are
bound to specific plasma proteins known colleXjvely as thyroxine-
{nding proteins (TBP), and are in e’quilibn’um wih a small fraction
of\he free thyroid hormones circulating in the plasta. The first step
assay procedure involves liberation of the bohpd thyroxine,

step, the Prpcedure follows the basic pnncnple of saturation nalysxs
and required\a specific thyroxine-binding protein, a radiolab; de-
rivative of thixoxine, and a purified sample of thyroxine to sef\e as
a reference standard. With the saturation analysis technigue, theyis

number of protein Rjnding sites. As the concentration of unlabeled
thyroxine (obtained fom the extraction step) increases, less of the

tein is measured by introdiging an adsorbent material that will only
lative amounts of free and bound
lating the adsorbent and-measuring
the radioactivity associated wWth it. The absolute quantity of
thyroxine (T,) in a serum sampl\ is determined from a standard
curve prepared with known amountsf a thyroxine standard prepara-
tion. In the Thyrostat-4 test, the thyr:

thyroxine are determined. by 1

_with ethanol and the alcoholic exfractNs mixed with 251-labeled
thyroxine that'is bound to thyroxine-bin¥{ng proteins. An organic -

adsorbent is used to separate bound thyroxi
When the thyroid gland produces an exces
as in hyperthyroidism, the concentration of T, X the serum will be
elevated, and a greater proportion of the radiolabded thyroxine will
be bound to the added adsorbent. Conversely, Wyen the thyroid
hormone production is decreased, as in hypothyroiism, the con-
centration of T, in the serum will be decreased, and aNgmaller pro-
portion of the radiolabeled thyroxine will be bound to\the added
adsorbent.
ee Thyroxine Index
In\the abscnce of abnormalities in serum TBP concentmnox the
meaxurement of total serum thyroxine provides an accurate meanhof
assesipg thyroid status. In conditions where TBP concentration
altercd Nt is also necessary to obtain an estimate ot the unoccupied
binding sXes of the TBP, in order to obtain an accurate indication of
thyroid staws. The Thyrostat-FTI procedure provides a means for
simuitaneousymeasurement of total serum thyroxine and estimation

from free thyroxine.
f thyroid hormones,

procedure provies an indirect measure of free thyroid hormone,
which correlates \Josely with thyroid status, regardless of scrum
TBP concentration.

The first step in tNe assay procedure involves liberation of the
bound thyroxine. and extraction of the major portion of the liberated
and frec thyroxine with 3y alcoholic solvent. Subsequent (0 the ex-
traction step; the procedury follows the basic principle of saturation
analysis, and requires spyeific thyroxine-binding proteins, a
radiolabeled derivative of thyyexine, and a normal control scrum,
With the saturation analysis technigue, there is competition between
13-414A

‘measured by introducing an a

ill be retained by the binding proteins. The,
" quantity of thyroxine whish is not bound by the specific binding pro-

" highly correlat

yroxine for a fixed number-of protein bind-
tration of unlabeled thyroxine - (obtained
from the extraction stég)” ihcreases, less of the radiolabeled
thyroxine will be retained by the binding proteins. The quantity of
thyroxine which is not boun¥ by the specific binding proteins is
rbent material that will oaly bind
free thyroxine. The relative amoums of free and bound thyroxine are
determined by isolating the adsorbel and measuring the radioactiv-
ity associated with it. The estimation { unoccupied binding sites of
the TBP is achieved by adding a small™uantity of unexiracted pa-

labeled and unlabele:
ing sites. As the con

_tient serum to the incubation medium priqr to addition of the ad-

the adsorbent material will be influenced by
cupied TBP binding sites present in the patient s

radioactivity taken up by the adsorbent material wi

\aet effect of addition of unextracted patient serum is justment of

id gland produces an excess of thyroid horinones, as
m, the increased levcl'of free thyroxine will be re-

, when \hyroxd hormone production is de-
creased, as in hypothyrgidism, the decreased level of free thyroxine
will be reflected by a reased adsorbent uptake of radiolabeled
thyroxine, compared with We uptake for a normal control serum.

In the Thyrostat-FT1 test,\the 1hy10‘me is extracted from serum
with ethanol, and the alcoholX extract,is mixed with '#5[-labeled
thyroxine bound to thyroxine-bihding.proteins. An organic adsorb-
ent is used to separate bound th i
normal control serum is of animal oNgi

NOMENCLATURE

protein bmdmg analy51s pmcedum recent 'rcdemgndted
transin assay.”’’ It has been suggested by an ad Rgc committee of the
merican Thyroid Association’ that this meMod of measuring

abbreviated ““Ty(D),”” and expressed as iRjcrograms pe’r

rt proteins, the T (D) t6st, used in conjunctioMwith the
sed T test (Resin Triiodo\hyrm\ine uptake-RTHY) pro-
et measure of the concentration of free Ty, wiNgh is
with the thyroid state.? This indirect measu

frec T, is commogly referred to as the “‘free thyroxine index,’

the American Th¥oid Association suggested dcmgnanon bem .
“Thyroxine-resin TNpdex,”” abbreviated T4-RTy. The T,-RT; is the
mathematical product 3 the results of the Té(D) 'md RT,U tests.

13-414A



'PRINCIPLES'SE THE TEST

- provides an: indifect measure of free thyroid hormon&x_ for a normal control serum.

. sociated with it.

SQUIBB e T ‘ .~ S 13-415A

THYROSTAT™-FTI DIAGNOSTIC TESTKIT "~~~

For Quantitative Measurement of Free Thyroxine Index : : o
for the Evaluation of Thyroid Function o o o

For InVitro DiagnosticUse -~ I
or‘_P_rof_gsgs‘i_unal‘Use Only |

take of radiolabeled

patient sample, with adsorbem&y
' “ample agsayed in an

In the absence of 3baormalities in seruin thyroxme-bmdlng thyroxine for a normal control seru
proteins (TBP) concehigation, the measurement of total
serum thyroxine provides™aq accurate meang of assessing thyroid hormones, as in hyperthyroidj

thyroid status. In conditions Where TBP concentration is el of free thyroxme will be reflecte

altered, it is also necessary. to obtqjn an estimate of the of radiolabeled thyroxine by the a
noccupled bmdmg sites of the TBP, Taorder to obtain an- i
, when thyroid hormone production
roidism, the decreased level of
of total se thyroxine and estimation of unoccuptsq bi free thyroxine will be reflected by a decreased adsorbent up-

ing sites of th&xZBP. The result obtained by this procddyre  take of radiolabeled thyroxine,

with thyroid status, regardless of - the _Thyrostat—FTI test, the thyrpxin

The first step in the assay provedure involves l1beratlon of |
the bound thyroxine, and extractiolngf the major portion of _..An organic sorbent is used to separate bound 'th

e liberated -and free thyroxine with @n.alcoholic solvent. ““from free thyroXing. The normal control serum is of anI
re follows the orlgm

a radiolabeled derivayj . NOMENCLATURE o .
thyroxine, and™a normal control serum. With the satuPation - Lt has been suggested by a? a committee of the Ameri-
analysis techniquinthere is competition between labeleth ©an Thyroid Association' that t casurement of total -
erum thyrque by the c]assnc Murphy>Rattee “‘radiotransin
ing sites. As the concent™ion of unlabeled thyroxine {ob- S be identified as *“Thyroxine (disptagemerit),”” ab-

tained from the extraction ) increases, less of the breviared “Ty(D), "’ and expressed as microgPaqs per 100
i i i serum (ug./100 ml.).

ort proteins, the T4(D) test, used in

ific binding proteins is measured by oducing an ad-  capacity of the tra
1 ommon)y used T3 test (Resin

material that will only bind free thyroXe. The rela-  conjunction with th
s of free and bound thyroxine are detérwyined by  Triiodothyronine uptake-
isolating the orbent and measuring the radioactivity as-  sure of the concentration of free Ts, Wthh is highly corre-
estimation of unoccupied bmdmg sih lated with the thyroid state.? ThiSNgdirect measure of free
d by adding a small quantity of unex- 4 is commonly referred to as the “‘fioe thyroxine index,”’
incubation medium prior to ad- the American Thyroid Association s i
The amount of radiolabeled i “Thyroxine-resin Ty index,’’ ab
thyro*(me [dken up by the’ adsorbagt nnteual will be influ-  RT,. The™R:RT; is the mathematical product of
enced by the number of unoccupied FBP binding sites pres-  of the Ty(D) and RT,U tests.
in_the patient serum sample. As thesgumber of unoc- Nomenclature s not been suggcs(ed for tests that pro\
hea [radioactivity  vide a direct measure nt of ‘*frec thyroxine index,’’ as |
the adsorbent material will decreasehie netef- opposed to the calculationgocedure described above. For
. 1 of unextracted patient Serum is adjs{ment  pyrposes of simplicity, the diwget measurement of **free
of assay resultsNQ compensate for alterations in TBP 80 thyroxine index,’* as embodied inthg Thyrostat-FTI proce¥
centration. Scrum (o\um measurements adjusted forN_dure will be abbreviated FTIM): .
TBP concentration provde an indirect measure of serum- -
free thyroxine, which is Mghly correlated with thyroid NALE FOR USE
status. An “‘index’’ of free thytwid hormone is obtained by ! f
comparing adsorbént uptake ol radhlabeled thyroxine in a
-415A

viated T,-
results |

procedure repgesents a significant advance in the /77

2359
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THYROSTAT: 3 DIAGNUSTIC TEST KIT _

For Quantitative Measurement of Serum Liothyronine.
~{¥,) Uptake for:the Evaluation of: Thyrot_ti Fun_ctmn_

/ For IN VITRO Dlagnostu: Use B

For Professnonal Use Only

"' Revised Febriary 1976

"tlon tests.” Although other
‘ay . -bel, affected for considérable
e pnor admlmstratlon of most iodipe

PRINCIP SOF THE TEST P terpretanon of other thyr' “fin
‘Caffently accepted prlnolples under ing the T; thyroid function tes
Tonine) tptake periods: of time by,

"nymous with hothyromne and triiodgsh

“roduced by the thyroid
sfha proteins known collec- ‘hypert ?
teins (TBP), and are in équilib- mezrelirial’ agcnts ‘also have no effect on the o
of - the free thyroid Hormones” G The techmque readlly falls within the
culatmg in _the plas pa’ A change in the number of unioccupjed g

the blood, whfich can be indirectly measured throughAfie use ing test. over, the est iS conststently reliable when.
of the T, oF : oL

x@genous thyroid
olution) is added
econdary binding site

éf). A portion of the lio-
thyromne 1251 w111 become be nd to the bmdmg sites of the

any laboratory test must be mterpreted caution when
test results do not agree with clinical gw '

further advantages in the per-
test. Unlike many of the T; uptake,
anion excharige resins, Thyrosta( 3t
mﬁcantly affected by Vvariations m Rl

ypothyroidism, the number of unoccugied TBP bmdmg sites . mpe ¢
is increased and a greater proportiorf of the added liothyronine t normally
125] will become bound to the JBP resulting in a décreased up- icodT ween. 20° and
take by the adsorbent. (Ja o
free thyroid hormong A€
production of TBR; shelf-life of the liothyronine e
e*binding of a greater proportion of the-ddded the longer half-life of '
1251 to these sites as in hypothyro:d' / ilit

Gyed in the test because of
the fact that it emits no beta

ent, and in vitro counting is quite efficiefit.
-life 'of '®I s 60 days. The isotope d€cays in a
€x fﬁshlon with emission of x- rays 3 gamma rays

REAGENTS
; ) The Thyrostat-3 in vitze diagnostic test for quantitative meas-
advance ‘in the urement of seru 'othyronme (Ty) upmke for the evalugi

roid function. The { f
1ds any exposure of the . The ThyrGstat-3 23 test kit prowdes 25 plc\mc
ally important is the fact that vial gfAdsorbent Tablets (28), 1 bottle of Li

fficant in the presence of unre- Buffer Solution (50 ml., containing 0.03 €1 or'less per ml.),
which are known to complicate in- Control Pak containing 1 vial (1.8-fl.) Normal Coritrol

b, J3-358A 7

3 uptake test represents a significa
Search for a simple and refiable test of
test is an in vitro procedure which
patient to ionizing radiation. E
the test is diagnostically si
lated nonthyroidal fact

J3-358A
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Gastrin IMMUTOPE® KIT -

_ForQuantitative Measurement of. e
Serum Gastrin Levels by Radlelmmunoassay

For In Vltro Dlagnostle Use
For Prefessmnal Use Unly

es are well w1th1n the det“ on capab1hty of modem ‘
unting equ1pment There is_ @@ beta emlssxon )

GASTRIN CHEMICA AND BIOLOGICAL
PROPERTIES. - :
Gastrin .is a 'ar polypeptlde with seventegw”amino acid-
- residues | adecapeptide), that is producpd’by the mucosal
 lining p#the gastric antrum.® Gastrin. gpiease is stimulated by

€paration of free antigen fro
e procedure follows the~bas'

Astention of the gastrlc antru

Principle of saturatloh
almost identical chemxca

between Tabeled and‘ un— " e

Dy measurmg the‘Fadioac-
s The absoyné)f;uantlty of

dlcarboxyhc Iamds ingadtrip.
to the molecule, Wthh reflected in its electrophoretl»

by. 'comparmg the assay,, ’ults to a,sténdard eurve preg
with known amounts,@ the unlabeféd antlgen :

Cused to separate f1ee gas-
> and serum gastrin levels arg
o9 107 ‘Zg ) of gastrin per mllhht

. inyetving the gastromtestmdl hormenfes,’™ and as an aid in de—

g Fllison varlety 268 The meas- 1 : : ollow
ex€ls by radioimmunoassay has s | Tt _Iesult.s in a poeent snmulqs tp -gas_tnc
¢ standarcl blOdSde procedure : _ chlonc acid. Gaetnn reIedse is 1nh1b1ted

e CLINICAL APPLICATIONS .
fashion with emlssi rof x- rays and gamma rays wpete radia- By use of*the rad1401mmunoassay‘ techniquesTasting gastrin
tion energles arg7Z7.5 kev and-35 .4 kev, re%p vely These ‘levels have been shown to be markedly€levated in patients

13-279C 13-279C




SQUIBB |
Digoxin IMMUTOPE" Kit

For Quantitative Measurement of Serum or
‘Plasma Digoxin Levels by Radioimmunoassay

33-313C

Revised February 1976

For /N VITRO Diagnostic Use
For Professional Use Only

" DETERMINATION OF SERUMOR PLASMA DIGOXIN LEVELS BY

Because of this structural djjé€rence, digoxin shows increased polarity

RADIOIMMUNGASSAY, #resulting in a marked difference in t
Measurement of bg Yo compounds

technique of ra e pharma ptbgic activity of cardiac glycosides is

the extreme teroidal (aglycone or genin) portion g

flmmunologlcal techmques The procggdte requires a specific sugars pefSsess no intrinsic activity, but they enha e pharmacologlc ac-
y, a radiolabeled antigen, a pure sample i tivigy’of the aglycone several times, presuma ’

macologically active aglycone poruo . the digoxin molecule, devoid of
‘the sugar residues, is referred tg -
component of the Digoxin IMf! .
Biological Properties: Djg8xin is well absorbed from the gastr"
tract, with approximp#y 80 percent of an oral dose being g

stig although the
ewhat lowér.and moré

bsorption is not diminished by food g
€ curve defined by serum levels has asef

1ty of the separated
fatigen in the sample be-
€ assay results to a standard oherty8 and co-workers administeregaffiium labeled digoxin to human
t unlabeled antigen. subjects and found a more or less cga i 3

as the speciﬁc antibody, ufified digoxigenin labeled with I serys tion was rather constant
the labeled antigen, aped’purified digoxin is used as a reference g concentration and €
Powdered charco used to separate free digoxin from

ighxin levels are expressed as nanograms use of serugpsfigoxin determinations.®

ThegpAL some controversy as to the nature gioth 'S
nopefecific), but it is generally accepted thagefgoxin forms a complex with
#fc plisma membrane-bound enzyme K‘L ATP-ase. It has been
-shown that all cardiac glycosides j
other tissues, and that concenjs

FIONALE FOR USE
e measurement of serum or plasma leyes of digoxin by radioimmunoas-

in the clinical diagnosis of digoxin

dcvelopmem of toxncxty, apéihere is some constancy in myocardjps nmanly on the heart to (1) increase thy

serum digoxin ratios,! gsf€rmination of serum digoxin concentr ; i #7) slow conduction and lengthen the ref]

of help in the diagne#fs of digoxin intoxication ? e de and bundle of His; and (3) alter card}e
Measureme 61 serumn or plasma digoxin by rad101 ) xcreted largely unchanged in the uring

€ method3 and has the advantages g 1mplicxty and specnﬁcnty

d€veloped 8Rb uptake method s#fomerular filtration rate and the clearaget
cement with results obtained by 7 i igni
to obtain results versus one hour re-

Alas yielded results that are in good p#
radioimmunoassay, but requires a dd
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The Digoxin IMMUTOBE
3H labeled digoxin thast§ employed in many of the procedures de
the literature. T #5C of 127 rather than *H avoids the probjeff

riaBle quantities of bile’ pig- by estations, the most serious
label. The half-life of '*°1 1 is f conduction. Mdny fdctorq con-

of modcrn solid crystalfga?ﬁa scintillation detectors. There is

s, emission. 7

“"alls lanata. lee all cardiac glycos desS, d1goxm consists . of a tor.
fc pomon consisting of three
dlgitoxose sugar residues. Digoxm is forfiied upon partial hydrolysis of the
naturally ofcurring Lanatoside C feefnd in Digitalis lanata. 1t differs from been of value in detecting patie;
digitoxin by the presence of a xtra hydroxyl group at the C-12 positig dosage regimen.'#13

‘Bae _ ' , : 13-313C

_ls,..in conjunction with careful
ed medication schedules, has also
who fail to comply with the prescribed

he measurement of serum digoxin
investigation of adherence to- pres




