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P.O. Box 191
New Brunswick, New Jersey 08903
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CHARLES L. KROLL, Sc.D., director December 8§, 1975 -
regulatory operations . .

Nuclear Regulatory Commission
. Washington, D.C. 20555
Attn.: Mr. Douglas Collins

Gentlemen:

We hereby wish to apply for a specific license, pursuant to

10 CFR §32.71, to manufacture or distribute by-product material
for use under the general license of 10 CFR §31.11 for the fol-
lowing products, all of which contain Iodine-125 not exceeding
10 microcuries in each prepackaged unit. ‘

1. Thyrostat-4/FTI, 25 test Kit, List 09126

2. Thyrostat-4/FTI, 100 test kit, List 09151

3. Thyrostat-4/FTI, 5 x 100 test kits, List 09171
4, Thyrostat-FTI, 25 test kit, List 09127

5. Thyrostat-FTI, 100 test kit, List 09152

6. Thyrostat-FTI, 5 x 100 test kits,List 09172

7. Thyrostat-3, 25 test kit, List 09026

8. Thyrostat-3, 100 test kit, List 09028

9. Thyrostat-3, 5 x 100 test kits, List 09027
10. Digoxin Immutope Kit, 100 test kit, List 09350
11. Digoxin Immutope Kit, 200 test kit, List 09360

12. Gastrin Immutope Kit, 100 test kit, List 09510

The printed labeling components which contain the information
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 appli-
cation, 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 outlined in the
attached brochures. : ‘

In addition, a check fof $335.00 'is enclosed to cover the appLi—'
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December 8, 1975

cation fee.

'We trust that this information will be adequate and look forward
to your issuing this license.

Sincerely,

C MMAW\'

C. L. Kroll
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25 TEST KIT

THYROSTAT4/FTI biacnosic Te

For in vitro Diagnostic Use :

* . Princeton. 44, 08540

50 mi. ist

THYROSTAT24/FTI surrn soLuTion

THYROXINE BINDING GLOBULIN/T4 125 BUFFER SOLUTION .
FOR LABORATORY USE ONLY with THYROSTAT-4/FTi
Adsorbent Tablets ® See accompanying directions

For in vitro Diagnostic Use ® Shake well before using

Not for Internal or External Use in Humans or Animals

Total As Noon
of

Act. _<2.6 microcuries ES.T.
LOT EXP,
NO. DATE

E. R. Squibb & Sons, Inc.

Madein USA.  _ M2379

For Evaluation of Thyroid Function .
FOR LABORATORY USE ONLY e See accompanying directions
Not for Internal or External Use in Humans or Animals

CONTENTS:

25 plastic test tubes

1 vial (28 tabs.) THYROSTAT-4/FTI ADSORBENT TABLETS
1 bottle (50 ml.) THYROSTAT-4/FTI | 125 BUFFER SOLUTION.

<2.6 microcuries per bottle
1 vial (3.0 ml.) THYROSTAT-4/FT! CONTROL SERUM
1 vial (25 mi.) THYROSTAT-4/FTI EXTRACTION ALCOHOL

4 vials (1.2 ml. ea.) THYROSTAT-4 STANDARD SOLUTION

(1 each of O ug., GkEé 12 ug., and 18 4

. 4 THYROSTAT-4 TOT
- Note: All reagents in this kit must b

-)
OUNT RESIN TUBES |,

Adsorbent.Tablets.
REFRIGERATE AT 2° to 8°C.

RADIOACTIVE MATERIAL: Gamm

less than 10 miltiroentgens for 24 hours — No significant
Alpha, Beta or Neutron radiation -

E. R. Squibb & Sons, Inc., Princeton, N.J. 08540 .

List 09126

ST KIiT

e used with the accompanying
a radiation at surface of parcel

Made in U.S.A.

31vQ ‘dXx3
ON 107

59649



200 ml.

Total
Act.

. L As
<9.7 microcuries of

THYROSTATS4/FTI BuFFeR SoLuTION

THYROXINE BINDING GLOBULIN/T4 1125 BUFFER SOLUTION ;

FOR LABORATORY USE ONLY with THYROSTAT-4/FTI
Adsorbent Tablets ® See accompanying directions

For in vitro Diagnostic Use e Shake well before using
Not for Internal or External Use in Humans or Animals

Noon
EST.

LoT
NO.

E. R. Squibb & Sons, Inc.

Princeton, N.J. 08540

_MadeinUSA  m2381

100 TEST KIT

THYROSTAT-4/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

REFRIGERATE AT 2° to 8°C.

CONTENTS: List 09151
100 plastic test tubes
1 vial (105 tabs,) THYROSTAT-4/FTl
ADSORBENT TABLETS
1 bottle (200 ml.) THYROSTAT-4/FTI | 125 BUFFER
SOLUTION <9.7 microcuries per bottle
1 vial (3.0 ml.) THYROSTAT-4/FT| CONTROL SERUM
1 vial (100 ml.) THYROSTAT-4/FTI EXTRACTION
ALCOHOL

4 vials (1.2 ml. ea.) THYROSTAT-4 STANDARD
SOLUTION (1 each of O ug., 6 ug. g, and 18 ug.)

8 THYROSTAT-4 ToTat cbTNTAEINT (B2 S

Note: Al reagents in this kit must be used

with the accompanying Adsorbent Tablets

RADIOACTIVE MATERIAL: Gamma radiation at

surface of parcel less than 10 milliroentgens for 24

hours — No significant Alpha, Beta or Neutron radiation

E. R. Squibb & Sons Inc.
Prmceton N.J. 085 Made in U.S.A. M7870

53643

31va dX3’
“ON 101



THYBUSTAT *4/FT) BuFFeR snwnun ‘

THYROXINE BINDING GLOBULIN/T4 | 125 BUFFER SOLUTION -

FOR LABORATORY USE ONLY with THYROSTAT-4/FTI|
Adsorbent Tablets ® See accompanying directions

For in vitro Diagnostic Use o Shake well before using
Not for Internal or External Use in Humans or Animals

T . . -
Agg.al <9.7 microcuries gfs ' é\lgqlz1 -
LoT '
NO.
E. R, Squibb & Sons, Inc .

. Princeton, N.J, 08540 _ Madein USA. = M238t

500 TEST KIT

' THYROSTAT-4/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

REFRIGERATE AT 2° to 8° C.

" CONTENTS

List 09171
5Q0 plastic test tubes
5 vials (105 tabs. each) THYROSTAT—4/FTI
ADSORBENT TABLET:
5 bottles (200 ml. each)THYROSTAT 4/FTI
1125 BUFFER SOLUTION <9.7 microcuries per bottle
5 vials (3.0 ml. each) THYROSTAT-4/FT|
CONTROL SERUM
5 vials (100 ml. each)THYROSTAT 4/FTI
EXTRACTION ALCOH
20 vials (1.2 ml. ea. )THYROSTAT 4
STAN DARD SOLUTION (5 each
of O , 12 ug., and 18 ug.)
40 THYROSTAT 4 TOTAL COUNT RESIN TUBES

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

RADIOACTIVE MATERIAL: Gamma radiation at

surface of parcel less than 10 milliroentgens for 24 -
hours — No significant Alpha, Beta or Neutron radiation

E. R. Squibb & Sons inc.

Prmccton N.J. 0854 Made in U.S.A. - M.7871

‘31va 'dX3a
“ON 101



13-414

For Quantjtative Measurement of Tntal Serum Thyroxing.
or Free Thyroxine Index for the Evaluation of Thyrmd Functmn

For In Vitro Diagnostic Use
L For Professmnal_llse llnly

PRINCIPLES OF THE TE

Total Serum Thyroxine
The circulating thyroid hormones
& bound to specific plasma proteins kn collectively as thyroxine-
indii i um with a small fraction

roxine (obtained
radiolabeled

thyroxine
measured by troducing an adsorbent material that will

foacnnan QT NRE. free thyToid:honmones circulating in J
r in ‘ti assay procedure involves hberanon of W¢ bound thyroxitie,
and e

thyroxineNith an alcoholic solvent. Subsequent t\the extraction e TBP js achieved by
step, the produre follows lhe basic principle of saturaBQn analysis, . tient serum to the incubati

and requires a ‘/sorbent material. The amount

rivative of thyroxI\ the adsorbent material will be in

i ing a small- quantity' of unextracted pa-
i
t
% a reference standardN\Yith the saturation analysis technique, th¥¢ i "cupied TBP binding sites present in 0
E

medium prior to addition-of the ad-

competition between Mgeled and unlabeled . thyroxine for a fix

aumber of protein bindind\gites. As the concentration of unlabeled
thyroxine (obtained from i extraction step) increases, less of the
radiolabeled thyroxine will be Wained by the binding proteins. The
Round by the specific binding pro-

ial will decrease. The
m is adjustment of
P concentration.
yroxine measurements adjusted for TBP C gentration pro-
direct measure of serum-free thyroxme, whigh is highly,

'Eradloacuvrty taken up by the adsorbent m!
Nt effect of addition of unextractcd patient 3

is obtained by\gmparing adsorbent uptake of radiolabeled t
with adsorbent uptake of radiolabeled thyri
erum sample assayéd in an identical mann
roduces an excess of thyroid hormones, a8
reased level of free thyroxine will be re-
of radiolabeled thyroxine by the ad-
with the uptake for a normal con-

Thyrostat-4 test, the thyroxine is extrad¢
and the ‘alcoholic extract is mixed wi

I A P

Harol serum. Conversely, when
creased, as in hypothyroidism, the
will be reflected by a decreased adsoNgnt uptake of radiolabeled

ortion of the radiolabeled thyroxme wi
rbent. Conversely, when' the thyroid

In the Thyrostat FTI test, the thyroxine N
X ethandl, and the alcoholic extract is mi

adsorbent.
ree Thyroxine Index

thyraid status. In conditions where > .concentration is  serum lhyroxme isMased on the classic Murphy Pattee ‘‘competitiw

also necessary to obtain an estimate d{the unoccupied  protein binding analyW\
the TBP, in order to obtain an accura indication of  transin assay.”” It has bed
means for . American Thyroid Assol
imation thyroxine concentration be )
this ment),”” abbreviated ‘T (D),’
100 milliliters of serum (ug./100 .
. When there arc pronounced alterat™yps in the binding capacity of
the transport proteing, the Ty(D) test, Wd in conjunction with the
cedure involves liberation of the ommonly used Ty test (Resin Truodolhv Qine uptake-RT,U) pro-
¢ major portion of the liberated VNS ‘an mdllL,Cl meaburc of lhe concumano of frce Ty, \\'hl(,h is
and free thyroxine with an alcoholicdQlvent. Subsequent to the ex-  ~ hig
traction step, the procedure follows the'Wgsic principle of saturation h
analysis, and requires specific thyroxWg-binding proteins, a an Ihylmd Aswcmnon :ubgcstui dul
radiolabeled derivative of thyroxine, and a Wyrmal control serum. lhymxm(, csin Ty index,” " abbreviated T,-RT;. The
With- the saturation analysis mhmqm there is dypetition between mathematical oduct of the results of the TK,(D) and RT,

13-414

suggested by an ad soc committec of the
gon' that this method of measuring
dentified as *‘Thyroxine (displace-
qnd-expressed as micrograms per

ement of total serum thyroxine and
sites of the TBP. The result obtaine
Ndirect measure of free thyroid horme, .
(h thyroid status, regardless of sert)

procedure provrdes an
which correlates closely
TBP concentration.

The first step in the asmy [
bound thyroxine, and extraction o

ber of protein bind-

**.procedure, recently redesignated “‘radio-



| SQUISE. . REFRIGERATE AT2° 10 8°C.  ilin.
50 ml, List 09126

THYROSTAT=4/FTI Burrer SOLUTION

THYROXINE BINDING GLOBULIN/T4 (125 BUFFER SOLUTION
FOR LABORATORY USE ONLY with THYROSTAT-4/FT!
Adsorbent Tablets ¢ See accompanying directions

A

For in vitro Diagnostic Use ® Shake well before using

Not for Internal or External Use in Humans or Animals

T
Agtfl < 2.6 microcuries ﬁfs g‘gqp
LOT EXP.

NO. DATE

E. R. Squibb & Sons, Inc.

Princeton. N.J, 08540 .. Madein USA ..M2379

Llst69i27

VITHYRGSTAT® -FTl piagnosic 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: . )
i 25 plastic test tubes
! 1 via! (28 tabs.) THYROSTAT-4/FT! ADSORBENT TABLETS )
: 1 bottle (50 ml.) THYROSTAT-4/FTI | 125 BUFFER SOLUTION i
P <2.6 microcuries per bottle : '
, . 1 vial (3.0-ml.y THYROSTAT-4/FTI CONTROL SERUM :
1 vial (25 mi.) THYROSTAT-4/FT] EXTRACTION ALCOHOL o !
i Note: All reagents in this kit must be used with the accompanying . : !
Y Adsorbent Tablets. !
REFRIGERATE AT 2° to 8°C.
RADIOACTIVE MATERIAL: Gamma radiation at surface of parcel
less than-10 milliroentgens for 24 hours — No significant . /
Alpha, Beta or Neutron radiation

25 TEST KIT

f31va dX3
ON 107

! E. R. Squibb & Sons, Inc., Princeton, N.J. 08540  Made in U.S.A.  M7867



200 ml.

THYROSTAT24/FTI BuFFER SoLUTION

THYROXINE BINDING GLOBULIN/T4 1125 BUFFER SOLUTION

FOR LABORATORY USE ONLY with THYROSTAT-4/FT!
Adsorbent Tablets ® See accompanying directions

For in vitro Diagnostic Use ¢ Shake well before using
Not for Internal or External Use in Humans or Animals

RIGERATE AT 2° 10 87C. " 8.

T List 09151

Noon
ES.T.

Ig:%al < 9.7 microcuries OAfS
C Lot EXP.
| NO. .. DATE

E. R. Squibb & Sons, Inc.
Princeton, N.J. 08540

100 TEST KIT

" 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

REFRIGERATE AT 2° to 8° C.

s N o

Made in U.S.A. . M2381

CONTENTS:
100 plastic test tubes
1 vial (105 tabs. ) THYROSTAT-4/FTI
ADSORBENT TABLETS
1 bottle (200 ml.) THYROSTAT-4/FTI 1 125
BUFFER SOLUTION <9.7 microcuries per bottle
1 vial (3.0 mi.) THYROSTAT-4/FTI
CONTROL SERUM )
1 vial (100 ml.) THYROSTAT-4/FTI
EXTRACTION ALCOHOL

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

RADIOACTIVE MATERIAL: Gamma radiation at
surface of parcel less than 10 milliroentgens for 24
hours — No significant Alpha, Beta or Neutron
radiation »

E. R. Squibb & Sons, Inc.

Princeton, N.J. 08540 Made in U.S.A, M7868

List 09152

Y,
T
g
-
m

ON 101




8

TE AT 2" to 8°
200 mi. Llst 09151

THYHUSTAT 4IFTI BUFFER SOLUTION

THYROXINE BINDING GLOBULIN/T4 1125 BUFFER SOLUTION

FOR LABORATORY USE ONLY with THYROSTAT-4/FTi
Adsorbent Tablets o See-accompanying directions

For in vitro Diagnostic Use ¢ Shake well before using
Not for Internal or External Use in Humans or Animals

Zg?l < 9.7 microcuries ﬁf é\lgqrn ‘
LoT EXP.

NO. DATE

E. R. Squibb & Sons, Inc.

Princeton, N.J, 0BS540 . MadeinUSA, Mz381 -

ATERIAL

500 TEST KIT .v | CONTENTS: List 09172

i

® 500 plastic test tubes !
THYRUSTAT F'" 5 vials (105 tabs. each) THYROSTAT-4/FTi n
A ADSORBENT TABLETS ;

m
X
RY
: 5 bottles (200 mi.each) THYROSTAT-4/FT| o3
DIAGNOSTIC TEST KIT U125 BUFFER SOLUTION Sz
, . . . ’ ’ <9.7 microcuries per bottle mo
- For in vitro Diagnostic Use 5 vials (3.0 ml.each) THYROSTAT-4/FTl o
; 1 i i 5 COIN‘ET(('))(% SIERU h) THYROSTAT-4/FTI
vials mi.eac -
For Evaluation of Thyroid Function vials (100 m!.cach) THY
FOR LABORATORY USE ONLY * Note: All'reagents in this kit must be used with the
See accompan in directions : accompanying Adsorbent Tablets. -
; : mpanying . RAr?IOACfTIVE l\?l'\TEFg]AL leamr?la radntatlon ?tr "
an 10 milliroentgens fo i
,NOt for Internal O‘I' External Use - ?\gurasci? Ngasrlcg?'uf?ggnt Alpha, Beta or Neutron’ radnatlon
. in Humans or Animals E. R. Sauibb & Sons, |
'f s, Inc.
' REFRIGERATE AT 2° to 8°C. B Sauibb & 3009 N e nusa 7869




SQUIBB e e

[

-J3-415

. for ﬂuantltatwe Measurement of Free Thyroxine Index
for the Evaluation of Thyroid Function

For InVitro Diagnostic Use -
v,.,W,.,,..W“For.‘Bmfessional_l!'_yse.llnl_y.,. S

PRINCIPLES OF THE T ST

roid hormone, :
Xes closely with thyrmd statu\ regardless of
serum TBP co entratxon

\ng sites. As the concentrationNof unlabeled thyroxine (ob-
t\ined: from - the extraction Stey
' ed by the binding pro-

& . speciNg binding proteins is measured'y introduging an ad- C
Lw_ _ sorbeni\naterial that will only bind freeNhyroxine. The rela- 1]
T e arnioNjits of fre€arld bound thyroxindare:determined.bywish Triiodof
lsolatmg “adsorbent and measuring: the adioactivity as-

it. The estimation of unoccupd bindingsites
of the TBP is\gchieved by adding a small quiRti
tracted patient.
dition of the ads

enced by the numbelof unoccupled TBP bmdmg SiRs pres-
ent in- the patient se 3 “of \

3 ted patient serum is adjustme
\ of assay results to compenNge for alteratlons in TBP con-

mg adsorbent uptake of rad1 \abeled thyroxme ina

:, from free thyroxige. The normal control serum
“ origin.

ed number of protein bind- '\
_increases, -less of the »

by
% tein}, The quantity of thyroxine wHch is not bound by the *

" lated wuh

“R RYTIONALE FOR USE

thyroxine for a normalN\ontrol serum sample assayed o
identical maner. “When!

1hyroxmc by the adsorbent
e uptake for a normal con-
roid hormone production
the decreased level of
creased adsorbent up-

take oNgadiolabeled thyroxme compared with” the uptake
» for ano

rbent is used to separate bodgd thyroxme

NOMENCLATURE \
It has been suggested.

eviated ‘“T«(D),”” and exp‘_ ssed as micrograms per 1
N lititers of serum (,ug /100 1 .

‘Nterations in the binding
the Ty(D) test, used in

fonine uptake:RT,U) provNjes an indirect' mea-
sure of th&concentration of free T,, wNch is hlghly corre-
thyroid state.? This indif
referred to as the *‘free’t

tion being ‘“ThWoxine-resin Ty index,”
RT,. The T,-RT; X the mathematical product
of the T4(D) and: R'INU tests.

‘Nomenclature has t been suggested for tests
vide a direct measurerNgnt of ‘‘free thyroxine ind
opposed to the calculatidg procedure described abov
purposes of simplicity, th¢ direct measurement of -
thyroxine index,’’ as embodigd in the Thyrostat-FTI pto
dure will be abbreviated F=TI ). o "

vance in the in vitro

procure reprcscnts a 31gn1f1can( H
: J3-415



50 ml. List 09026 °

THYROSTAT®3 LITHYRONINE 1125 BUFFER SOLUTION

- 0.03 microcurie or tess per mh,

! FORLABORATORY USE ONLY with THYROSTAT-3
Adsorbent Tablets « See accompanying directions
‘For in vitro-Diagnostic Use

Not for Internal or External Use in Humans or AmmalsN

I Total As . oon
. At - o of EST. .

T . EXP. i
[ 'N%T, . DATE i
' i
{ E:R. Squibb & Sons, Inc. . '
{ Princglon‘,qN.J. 08540 . MadeinUSA., M2359

25 TESTKIT - List 09026

THYROSTAT:3 niacnosTiC TEST KIT

. with CONTROL PAK

- For in vitro Diagnostic Use
For Evaluation of Thyroid Function
FOR LABORATORY USE ONLY e See accompanying directions

Not for Internal or External Use in Humans or Animals
CONTENTS:
.25 plastic test tubes
1 vial {28 tabs.) THYROSTAT-3 ADSORBENT TABLETS .
1 bott|e (50 ml.) THYROSTAT-3 LIOTHYRONINE | 125 BUFFER SOLUTION
0.03 microcurie or less per mi,
1 THYROSTAT-3 CONTROL PAK (Each CONTROL PAK contams
1 vial (1.0 ml.) THYROSTAT-3 NORMAL CONTROL SERUM;
1 vial (1.0 ml.) THYROSTAT-3 HYPER CONTROL SERUM
.4 THYROSTAT-3 TOTAL COUNT RESIN TUBES)
Note: All reagents in this kit must be used with the accompanying
Adsorbent Tablets.

REFRIGERATE AT 2° to 8°C.

RADIOACTIVE MATERIAL: Gamma radiation at surface of parcel
* less than 10 milliroentgens for 24 hours — No significant
Alpha, Beta or Neutron radiation

E R. Squubb & Sons, lnc., Pnnceton, NJ 08540  Made in US.A-  M7742

131vQq *dx3
"ON 101




. .
{. . MATERIAL -

200 mi.

REFRIGERATE AT 2° to 8" C ;

’ Llsi 09028

THYROSTAT- 3 LIOTHYRONINE | 125 BUFFER SOLUTION

0.03 microcurie or less per ml.

FOR.LABORATORY USE ONLY with THYROSTAT-3

Adsorbent Tablets + See accompanymg directions

For in vitro Diagnostic Use

Not for Internal or External Use in , L

Humans or Animals
Total
Act

LOT

As Noon
of ES.T,
EXP.

DATE

E R Squibb & Sons Inc.
Prlncekon N.J. 08540

Made in U.S.A. M7756

100 TEST KIT

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

REFRIGERATE AT 2° to 8° C

CONTENTS: ' List 09028
100 plastic test tubes
1 yrnle( 10_? éablets) THYROSTAT 3 ADSORBENT

1 bottle (200 ml.) THYROSTAT-3 LIOTHYRONINE
1 125 BUFFER SOLUTION 0.03 microcurie or
less per ml.

1 vial (1.0 ml.) THYROSTAT-3 NORMAL
CONTROL SERUM

1 vugl (1.0 mi. )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

RADIOACTIVE MATERIAL: Gamma radiation at
surface of parcel less than 10 milliroentgens for 24
hours—No significant Alpha, Beta or Neutron
radiation

E. R. Squibb & Sons, Inc.
. Prmceton. N.J. 0854 Made in U S.A. M?7755

:31vd dx3
ON 101




! CAUTION

X A

i . . B

: Rﬁe‘%ﬁ:’e ) REFRIGERATE AT 2° to 8' C
200 ml. Llst 09028

THYROSTATS3 uoruaonme 1125 sureen soLmion

0.03 microcurie or less per ml.

FOR LABORATORY USE ONLY with THYROSTAT 3

Adsorbent Tablets « See accompanying dlrectlons

For in vitro Diagnostic Use

Not for Internal or External Use in

Humans or Animals
| ot '

LOT

E R Squibb & Sons Inc.
Prlnceton N.J. 08540

'REFRIGERATE AT 2° to 8° C.

500 TEST KIT

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

As Noon
of. EST.
EXP.

DATE_ .
Madein USA. = M7756

CONTENTS List 09027
500 plastic test tubes
5 vials (105 tablets each) THYROSTAT-3

ADSORBENT TABLETS

5 bottles (200 ml. each) THYROSTAT 3
LIOTHYRONINE 1 125 BUFFER SOLUTION
0.03 microcurie or less per ml.

5 vials (1.0 ml. each) THYROSTAT-3 NORMAL
CONTROL SERU

5 vials (1.0 ml. each) THYROSTAT-3 HYPER
CONTROL SER

40 _THYROSTAT-3 TOTAL COUNT RESIN TUBES

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

RADIOACTIVE MATERIAL: Gamma radiation at
surface of parcel less than 10 milliroentgens for 24
hours—No significant Alpha Beta or Neutron
radiation

E. R. Squibb & Sons, inc. ' .
Pnnceton, N.J: 0854 Made in U.S.A. . M7762




\

SQUIBB

~- THYRU'STAT:@13 DIAGNOSTIC ;TEST KIT

For Quantitative Measurement of Serum Liothyronine
(T;) Uptake for the Evaluation of Thyroid Function.

For /N VITRO Diagnostic Use ‘
. For Professional Use Only

13-358

PRINCIPLES OF THEJEST
The currently accepid principles underlying the T, N
(synonymous with liothyrOjjne and triiodothyronine) uptake
test are as follows: " :
The circulating thyroid horm
gland are bound to specific plas
vely as thyroxine-binding proteins (

periods of time by the prior agministration of most iodine-
containing preparations, the T; uXgke test is not so affected at
the normal dose-level at which thest\drugs are used. Anxiety,
ertension, -congestive ‘heart failurdor administration of..;..
es produced by the thyroid meXurial agents also have no effect on thgest.
proteins known collec- - Thdechnique readily falls within the sc
P), and are in equilib- or offic]aboratory- with ordinary isotope
roid hormones cir- simple, raph{, and i mexpenswe enough to be use

of any hospital
jlities and is

yhich can be indirectly measured th ugh the use

of the T, uptakg test.- .

¢ test, a supply of labeled exogenou
hormone (in the D hyronine I 125 Buffer Solution} is
to the patient’s serutN(ogether with a secondary binding g .
(the Thyrostat-3 AdsoMsgnt Tablet).” A portion of the lio-

: thymmne 125] il becom

Note: While the T3
yroid evaluauon of thyrotd

ction, it should not be used as the
tion. In any patient, the clinical
{Cation’ of thyroid §taws; ang @'
reted with caution when -

evidence. L

of the T; uptake-.
hyrostat-3 test

> bmdmg sites is reduced and a gréder proportion of the
add®]; hormone will become bound to th adsorbent. Con-
cased, as encountered )
hy] 5 mdmg sites £ 25°.C.).

‘18 Increase: N hyromne k) The use of 1251 rathh
12 will becomMpound to the TBP resulting in a decrdsged ip- - shelf-life of the liothyro™
-take by the adsofNgent. (In normal pregnancy, althoudR, the * the longer half-life of 251
free thyroid level is g ;. rays to affect the stability of iMliothyronine. Moreover, with

of TBP, so that more 1% labeled material, radiation ehgosure to the technician is
the binding of a greater

1251 to these sites as in hypot
Therefprg th_c use of .the T

dmg sites are -available resulting IING
ortion of the addcd liothyronine

Rodern equipment; and in vitro counti
“ e half-life of '*1 is 60 days: The™\

¢x fashion with emission of x-rays’
iation energies are 27.5 kev. and 3

d gamma rays

amplc.‘This, in'tumn, gives an indir kev, respec-

endogenous circulating thyroid horrl

mary, a large Ty uptake indicates
all T, uptake indicates hypothyroi

RATIONALE USE The Thyrostat -3 25- teNKi
The T; uptake ted represents a significant advance i vial of Adsorbent Tablets (28
. search for a simple reliable test of thyroid function. Buffer Solution (50 ml., contalzng 0.03 }.LCi or less perml.),
ftest is an in vitro procedye which avoids any exposurc of the I Control Pak :containing 1 vialN(J:0 ml.) Normal Control
Serum, 1 v1a1 (1.0 ml.) Hyper CoNgol Serum and 4 Total
cant in the presence of unre-
lated nonthyroxdal factors whicare known to complicate in-
terpretation of other thyroid.fun®on tests. Although other
. thyroid function tests may be affagted for considerable 125 Bu
-358

Adsorbent Tablets (105)‘, frath.L
Solution (200 ml., containing 0.0,

Liothyronir;e 1
Ci or less per
13-358
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SQUIB

125) DIGOXIGENIN

Diagnostic Reagent

For Protessional Use Only
WARNING: NOT FOR INJECTION
For in vitro Diagnostic Use
STORE BELOW —15°C.

E.R. Squibb & Sons, Inc., Princeton, N.J. 08540

® Iy List 09350

DIGOXIN IMMUTOPE® Kit
Diagnostic Reagent « For Professional Use Only
For in vitro Diagnostic Use » WARNING: NOT FOR INJECTION
Contains sufficient material for 100 radioimmunoassay tests
Not for Iaternal or External Use in Humans or Animals
CONTENTS: 1 Vial—'5| DIGOXIGENIN

1Vial (2.5ml) — DIGOXIN STANDARD

1Vial (5.0 mi.) — DIGOXIN ANTISERUM

1vial(1.2g) — BARBITAL BUFFER MIXTURE

1 Vial }0 75¢.) — POWDERED CHARCOAL

1Vial (0.5g) — BOVINE SERUM ALBUMIN POWDER

1Vial (2.42'g) — TRIS(HYDROXYMETHYLJAMINOMETHANE (TRIS)
STORE BELOW — 15°C. , See enclosed directions
EXP. DATE: " LOTNO.: . .

E. R. Squibb & Sons, Inc., Princeton. N. J, 08540 % Made in U.S.A. M5278A

536439



125] DIGOXIGENIN

Diagnostic Reagent

For Professional Use Only
WARNING: NOT FOR INJECTION
For in vitro Diagnostic Use
STORE BELOW —15°C.

E.R. Squibb & Sons, Inc., Princeton, N.J. 08540

DIGOXIN IMMUTOPE° Kit un'bsséo

Dlngnostic Reagent o For Professional Use Only
for in vitrg Diagnostic Use » WARNING: NOT FOR INIECTION
Contains sufficient material for 200 radioimmunoassay tests
Not for Internal or External Use In Humans or Animals
CONTENTS: 1 Vlal""l DIGOXIGENIN

1 Vial (2.5 mL.) ~ BIGOXIN STANDARD.

1 Vial glo mi) — DIGOXIN ANTISERUM

1Vial (2.4 g) ~— BARBITAL BUFFER MIXTURE

1Vial (1.5g) ~~ POWDERED CHARCOAI.

1vial (1 g& — BOVINE SERUM ALBUMI|

1Vial (4.84 g.) = TRIS (HYDROXYMETI HYI.) AMINOMET HANE (TRIS)
STORE BELOW ~ 15°C. See enclosed directions

EXP. DATE: LOT NO.s
E. R. Squibb & Sons, Inc,, Princeton, N. 4. 08540 MadeinUS.A.  M5333



SQuUIBB

Digoxin IMMUTOPE Kit .

For Quantitative Measurement of Serum or
Plasma Digoxin Levels by Radioimmunoassay

¥3-313B

“For IN VITRO Diagnostic Use
For Professional Use Only

DETERMINATION OF SERUM OR PLASMA DIGORN LEVELS BY
RADIOIMMUNOASSAY )
Measurement of bodyyconstituents or administered cgmpounds by the
technique of radioimmidgoassay offers a bioanalytical togl that combines.
the extreme sensitivity Nf radicisotope methodclogy wNh the extreme sugars Nossess no intrinsic activity, but thdy enhance the pharmacologic ac-
specificity of immunologicyl techniques. The procedure reqires a specific tivity of Yie aglycone several times, presumigbly by increasing solubility or
antibody, a radiolabeled antien, a pure sample of the antigen¥o serve as a enhancing\the ability of the drug to penetra\¢ cell membranes. The phar-
reference standard, and a Neans of separation of free am\jgen from macologicaly active aglycone portion of the {igoxin molecule, devoid of
antibody-bound antigen. The pyocedure follows the basic princi \dues, is referred to.as digoxigeikn, and is the radiolabeled

components of the mixture are
are determined by measuring Ne radioactivity of the separated extended peak.”
compoents. The absolute quantity of unlybeled antigen in the sample be- Doherty® and co-worNgrs administered tritium labeled

from antibody- bound
digoxin, and digoXin levels are expressed as nanogras (ng., 109g.) of di-
goxin per milliliter §f serum or plasma (ng" /ml ). ed that digoxin forms a complex

Na+ K+ ATP- -ase. It has

The measurement of seYum or plasma levels of digoxin by Yadioimmunoas- other usmg inhibition are in a rang
xffect” As with other cardiac

serum digoxin ratios,' detel
of help in the dlagn051s ‘of dig

Measurement of serum or pl
advantages of speed and simplic
derivative method® and has the

ma digoxin by radioimmunoassay\has the counts for abo
over the originally used double-¥§ derived from bil

cumnulate the drug.
immunoassay, but requires a day\p obtain results versus one hour r ’ - and have markedly i\

ThDigoxin IMMUTOPE Kit utilizes\N*I labéled digoxigenin in lieu of
*H labded digoxin that is employed in mady of the procedures described in
the literXure. The use of '*I rather than *Hyvoids the problems associated

quenching a\sociated with the presence of varigble quantities of bile pig-
lobin® is avoided with the 12T label. The half-life of 1251 is !
i i i s tibute to the development of digry
tant factor being an accumulgtio

' serun\digoxin levels provides useful yformation in the diagnosis of d}-
DIGOXIN CHEMICAMNAND BIOLOGICAL PROPERTIE goxin Wxicity. In view of the multipleXactors governing individual re-

Chemical Properties: I\goxin is a pure glycoside obtained\from the leaves sponse [} cardiac glycosides, however, itypust be stressed that serum di-
of Digitalis lanata. LiRg all cardiac glycosides, digoxim\consists of a goxin medsurements should be viewed as jigt one of many important fac-
steroidal portion or aglycdge, and a glycosidic portion, consiting of three " tors to be wgighed in a complex clinical settiny.

digitoxose sugar residues. 'goxm is formed upon partial hydiylysis of the - The meas\gement of serum digoxin levels,§n conjunction with careful
naturally occurring Lanatoside C found in Digitalis lanata. Tt investigation \f adherence to prescribed medidation schedules, has also
digitoxin by the presence of ak extra hydroxyl group at the C-12Yposition. been of value 1§ detecting patients who fail to coypply with the prescribed
Because of this structural differ§nce, digoxin shows increased poldi dosage regimen.\3%

3-313B J3-313B

e,



CLINICAL STUDIES

their institution, to desgfibe the prevalence and epidem plogy of cardiac
digitalis tox1c1ty, and

these, 23 percent wkre definitely toxic, and 6 perceny/possibly toxnc, as de-
termined by seri
prevalence of

ontoxic patients. Mortdhty was/fore than twice as hlgh in
the toxic grgup versus the nontoxic group. THe mean serum digoxin con-
centration An toxic patients was 2.3 = 1.6 ¢#S.D.)' ng./ml., whereas the
mean lev£l in the nontoxic group was 1.0 A 0.5 ng./ml. (p<0.005). The
overlap between the two groupf was somewhat greater than re-
y other mvesngalors and was gftributed to the prospective natur
of the study and the long time interval/(i.e., up to 48 hours) between t
ose of digitalis and the performagte of the serum digoxin assay. It yas
hasized that because of the oveflap of serum digitalis levels in glini-
1ly toxic and nontoxic patients, gole reliance on these levels for the de-
ermination of the presence or absgnce of digitalis toxicity is not warfanted.

weighed in the entire clinical cghtext.

In a previous study, Smithfind Haber!! repqrted a mean seryin digoxin
level of 3.7 = 1.0 (S.D.) ng//ml. for toxic patients, and a mehn of 1.4 £
0.7 ng./ml. for nontoxic pdtients. Ninety percent of patienty/ without evi-
dence of toxicity had seryin digoxin concentrations of 2.0 gg. /ml. or less,
while 87 percent of theftoxic group had levels above 2.¢f ng./ml. Blood
samples from these patjents were obtained between 8 and/12 hours after the
last dose of digoxin.

Johnston et al.'s geported mean plasma digoxin leyels of 0.92 = 0.19
ng./ml. for adequgfely digitalized patients taking 0.35 mg. of digoxin per
day, while patienj# taking 0.5 mg. per day had a mefn plasma level of 1.23
+-0.1 ng./ml. Pwenty-one patients who fulfilledghe criteria for digitalis
toxicity had mgfan digoxin levels of 3.15 = 0.25/g./ml. for the 0.25 mg./
day dosage, #nd 3.10 = 1.18 ng./ml. for the 05 mg./day dosage. All but
three of thefloxic patients showed some degrfe of renal insufficiency. In

Zeeggls et al.'® recently reported on a group of 93 well digitalized pa-
tients ghd 22 patients considered toxic. T}fe mean digoxin level for the non-
toxic patients was 1.6 + 0.7 ng./ml. (tnge 0.4 — 3.5 ng./ml.), while th
toxig group had a mean plasma level of/4.4 = 0.9 ng./ml. It was concludgd
thyf the difference between the meay/digoxin levels in toxic and nontgKi
pAtients was significant, however, afertain degree of overlapping did
It was also concluded that the blghd sample should be withdrawn
six hours after the last dose of digoxin to correctly judge the pl
goxin level. .

Park et al .2 measured serurff digoxin levels in a group of 129adult pa-
tients, and found a mean dighxin level of 1.1 = 0.1 (1 S.E.)Ag./ml. for
108 nontoxic patients, and A mean level of 3.8 + 0.5 ng./ml/ffor 21 toxic
patients. An overall accurgcy of 89 percent was reported forghe method in
differentiating between ybxic and nontoxic patients. Ninety percent of the
nontoxic patients had sgrum digoxin levels below 2 ng./nf., while 86 per-
cent of the toxic patighits had levels above 2 ng./ml. BlAod samples were
drawn between 5 and/30 hours after the last digoxin dosg.

In a review articjé, Smith and Haber® observed thaydespite the multiple
variables known 6 influence cardiac response to digitalis glycosides, sig-
nificantly highermean serum digoxin levels were offserved in toxic patients
compared withhontoxic patients in nearly all studdes published to date; the
an et al.'” being the only exceptjbn. Results on over 1,000
patients havg shown that mean- digoxin levels fn patients with toxic man-

ifestations gre about two-fold higher than thogf of patients without toxicity.
They poigt out that despite the significantly” different mean levels, how-

cver, ov:
that noirbitrary level can be chosen whiclf clearly differentiates toxic from

~ nontoiic serum digoxin concentrations; Ahcy conclude that serum digoxin
leve}s are most uscful when interpretedAogether with ali other retevant vay,
i:\?és in the clinical context.

AGENTS :

The Digoxin IMMUTOPE Kit fs avaitable in 100-test and 20¢1e
F packages. The 100-test kit contafis one vial of '*31 Digoxigenin (3,0 ml.,
with a total activity ot <<8.75 @), one vial of Digoxin Standard (235 ml.).
one vial of Digoxin Antiseruy/ (5.0 ml), one vial of Barbital Buffer Mix-
turé (containing 0. 18 g. sodigm barbital, 0.92 g. sodium chloride, 0.12 g
sodium acetate trihydrate, for a total of 1.2 g.), one vial ¢f Powdered
Charcoal (0.75 g.), one vfil of Bovine Serum Albumin Po
and one vial of lns(hydx xymethyDaminomethane (TRIS) (£.42 g.).

The 200-test kit contyins one vial of ***I Digoxigenin (3 0 m!., with a to-
tal activity of <<8.75 uLi), one vial of Digoxin Standard (£.5 ml.), one vial
of Digoxin Antiserugf (10.0 ml.), one vial of Barbital Byfffer Mixture (con-
taining 0.35 g. sodjlim barbital, 1.84 g. sodium chioglie, 0.23 ¢. sodium
acetate trihydrate ffor a ol of 2.4 g.). one vial of Powdered Charcoal

(1.5 g.), one,

WARNINGS

For In Vitro Diagnostic Use. For Professional Use Only.
Note: This radioactive material may be received, acquired, possessed,
and used only by physicians, clinical laboratories or hospitals and only
for in vitro clinical or laboratory tests not involving internal or external
administration of the material or the radiation therefrom to human beings
or animals. Its receipt, acquisition, possession, use, and transfer are sub-
ject 1o the regulations and a general license of the U.S. Atomic Energy
Commission or of a State with which the Commission has entered into
an agreement for the exercise of regulatory authority.

general license is issued fo any physician, clinical laboratgly, or hospital
who obtains a validatedfregistered A E.C. Form 483. Thfs form must be
submitted in triplicate fo the A.E.C. The possessor of ageneral license is
subject to the conditifins and limitations under 10 C 1.11. (A specific
license is availablef/from the A.E.C. for quantities jarger than 200 mi-
crocuries). .

Knowledge of serum glycosige levels was found most usefyl when

lap has been observed in most sefies, and it must be emphasized

fer (0.5 g.),

PRECAUTIONS

The by-product material should be stored in the original sh:ppmg container
or in a container providing equivalent radiation protection until used. Ob-
serve the following precautions in handling radioactive material: 1) There
should be no pipetting by mouth, 2) There should be no smoking or eating
while radioactive materials are being handled, 3) Cover hands with rubber
gloves during and wash thoroughly after handling radioactive materials.
4) Wipe up spills quickly and thoroughly; add the contaminated matertals
to radioactive waste matter. 5) Solid waste can be stored until it decays. It
may be discarded in the customary manner, after removing labeling. When
the radioactive material used has a relatively short physical half-life, con-
taminated material may be stored in a specifically designated area in a
covered metal or plastic container conspicuously marked with a radiation
caution label. Monitor each piece of material for radioactivity and store un-
til contamination no longer persists. Radioactive material with a relatively
long physical half-life may best be removed by special disposal services
available throughout the country. For a complete description of proper
waste disposal, reference should be made to Title 10, Code of Federal
Regulations, Part 20.

PREPARATION OF TEFT REAGENTS—100-TEST PACKAGE
1. Tris Acetate Buffgh with BSA: Transfer the entire conjénts (2.42 g.) of
the vial contaiging Tris(hydroxymethyl)aminometpane (TRIS) and

ts (0.5 g.) of the vial containing Yovine serum albu-
a suitable container and add 200 nA. of distilled water.
ng the solids, adjust the solution tg'pH 7.4 x 0.5 using
{~1 ml.) of glacial acetic acid. tore final solution at

2-8°C. and stir ngorousl) efore removing aliquots for us

3. Diluted **>I Digoxigenin:/Dilute a portion of the '*°1 Digdxigenin’
supplied with the kit with fhe Tris Acetate Buffer with BSA {prepared
in Step #1 above), so thiat the final solution has a radioaglivity con-
centration of approximpitely 5,000 counts per minute pér milliliter.
Approximately 0.2 m}f’ of the radioactive solution thu d to 100 ml.
will give the desired#~5,000 cpm/ml. The required vgfume will vary
with the efficiency And discriminator settings on co lmu cqmpmuu
used. The dl]ll(t(‘{ 251 Digoxigenin should be stor ;(}1 at 2— C.and
prepared fresh )},. ch week.

PREPARATION OF TEST REAGENT&—ZOO TESVPACKAGE

1. Tris Acetate Buj/er with BSA: Transfer the entife contents (4.84 g.) of

the vial LJV( aining hx\(lwdxoxymethyl)am%m»(lmnc (TRIS) and

the cntire fontents (I g.) of the vial contygining bovine serum albu-

min powder to a suimhk container and addf400 ml. of distilied water.

After difisolving the solids, adjust the solyfion to pH 7.4 = 0.5 by add-
ing glglial acetic acid (~2 ml.). Store fiyfal solution at 2-8° C,

2. Char oal Suspension: Transfer the entffe contents of the vial contain-

ing fhe Barbital Buffer Mixture (2.4 gf) to a suitable container and add

mi. of distilled water. Adjust thefsolution to pH 7.4 £ 0.3 by add-

ife 0.2N HCH(~6.8 mi.). The 0.2) HCl can be prepaved by diluting

ml. of concentrated HCI in 125 mf of distilled water.




2-8° C. and stir vigorously befgke removing aliquots for use.
. Diluted '*°I Digoxigenin: Pregare this solution in exactly the sfme
manner as described in

should be centrifuged as uickly as possiblc.

To facilitate

accuracf in the transfer of the supernatagh to its counting
tube, it is recommendgd that the rims of the two tubes bg touched to effect
complete transfer of phe liquid.

Reagents from igdividual kits should not be interfhixed with reagents
from other kits. ’

Reagents—100-Test Packag
NOTE: With the exception of

Procedure
should be The procedfire described below is based of performance of duplicate
analyses off all samples assayed. Read entire grocedure before starting test.
1. Marlfa series of test tubes with the nurgbers 1 through 14. The first 12
tubgs are required for preparation offthe standard curve and the re-
COLLECTION OF BLQOD SAMPLES FOR ANALYSIS fining two tubes are required for ghsay of one clinical sample. Two
An appropriate quantif§ of blood should be collected fropf a perlpheral vein gliditional tubes should be used fogleach addmona] clinical sample t

for the useful life of the kit
ommended storage conditi
stored below —15° C,

s are adhered to. Unopened kit

using a standard blogd collection tube. The requiremepft for an anticoagu- be assayed. .
lant in the tube wiljflepend on whether the test will bg/conducted on serum 2/ Add 1 mi. of diluted **I Digoxigknin to each tube.
or plasma. Bloodamples that are not processed onfthe day they are col- . Add the following quantities gf Digoxin Standard to the respe ive
lected, should H stored under refrigeration. Serfm or plasma samples tubes: tubes #3 and #4-5 ulf tubes #5 and #6-10 ul; tubes #F and
should be frozef if not assayed within 48 hours of fample collection.’® #8-20 ul.; tubes #9 and # J0--30 ul.; tubes #11 and #1250 Al.

There is cogSiderable variability in the literatup® on the time at which the 4. Add 100 pl. of the clinicafsample to tubes #13 and #14. Tfe com-
blood samplgfshould be drawn following the laft dose of digoxin, with in- position of the 14 tubes is fummarized below

g from 3 to 48 hours being repogled. Redfors'® claims that.an
interval off24 hours provided a steady state cgndition that gave the most re-
liable reffection of the digoxin concentratigf in the myocardium, and gave Tube # Sample Adged
to day reproducibility. Most othfr investigators used intervals of land 2 None
4 to LZ hours, with the general consensyé being that an interval of at least 3and 4 DStd( ful)
urs should be allowed for serum fr plasma concentrations (o reach g Sand 6 D Std 0 ,u,l.)

plajfau. Regardless of the time interyal used, it is strongly recommendg 7and 8 D Stdf20 1')
thft the time interval be recorded for £ach specimen drawn, and the diggkin 9and10 DS (30 ;p/:l') 200
Ifvel be expressed in ng./ml. for the chosen time interval. Tt is self-evil ent 11 and-12 fd (50 “1:) 500

at the greatest diagnostic accurapCy will be aitained by establishin g toxic 13 and 14 n. Sample (100 ul.) unknown
and nontoxic levels at a specific (fme interval. The same levels and gme in- o ) " )
tervals should be used for subseduent diagnostic studies. 5. Add 50 w} of Digoxin Antiserum to all 14 tgbes, mix gently, and in-

In addition to specifying thf time interval between blood collgction and cubate ayfoom temperature (22°-24° C.) for/30 minutes.
the last digoxin dose, the pafient history should be thoroughly/Acrutinized 6. At the gd of the incubation period add 1 fl. of the charcoal suspen-
to determine if any dlagno ic or therapeutic radioisotopes hgve been ad- sion tgf all tubes. The suspensjon should Pe kept under constant agita-
ministered to the patient jh the week or two immediately gfior to the di- tion during removal of the 1 ml. aliquoty!
goxin assay. It is also infportant for the assay request to scxfy the exact 7. Miy'the sample gently, and then centr uge for 2 - 3 minutes at 3000 -

drug being used (i.e., gigoxin, digitoxin, or digitalis), tov01d erroneous 4000 rpm.
assay results. y .

There is no requirginent that the patient be in the fastfhg state at the time y ubes. o )
of administration offthe last digoxin dose or during thefinterval prior to col- 94 Measure the radioactivity in all gdbes (i.e.

lection of the bloof sample. residue and tubes containing s

OASSAY TEST PROCEDURE the worksheet provided with/the kit
Calculate the % Bound (digoxin bound to antibody) for e
original tubes using the fllowing formula, and record res
Kits the followmg equipment igrequired worksheet: y
"% Bound = Actl.\lltyr n Supernatant tube {cpm) X 100
¢ Activity in/Supernatant tube (cpm) + Activit
M | / / / in charcoal tube (cp
agnetic stirrer and stirring bars : < . . y
. Test tubes, Squibb Standard Tesf Tube, List #09020 4 Forexample: ¥Ub ii g\l;]pemd(]qn\ 3288 cpm
. Glacial acetic acid f arcoal - cpm
. 0.2N hydrochloric acid ) _ 2400 x 100 _
. Oxford sampler and tips ford.0 ml. and 100 ul. (or equivalent) % Bound (Tube 72400 + 2600 48%

. Hamilton repeating syringks and holders, 0.5 ml. to delivef 10 ul., J
and 2.5 ml. to deliver 50 ful. (or equivalent) f : I1. Caleulat
2. Container for radioactivé waste ’ 4 record yierage values on workshect.
. Usual bench equipmenf including racks, graduates, and beakers of ap- 12. Prepatg a Standard Curve by plotting

propriate sizes to acgbmmodate the quantities of reagegls used in this ﬂg“? t the quantity of Digoxin Standa
test. / : tubcs I through 12) See the sa

e average % Bound values
added to the respective tubes
ple standard curve depicted on
) 1g the data. The standard curve
Important sfown on the worksheet is provnle t_or gniglance only, and should not
Be used in calculating digoxin levgls in clinical samples.

J Determine the quantity (upeg,) gf digoxin in the clinical sample by
ferring to the Standard Curve pfepared above. The % Bound valugffor
each sumple will correspond £o the specific quantity of digoxinfcon-
tained in the sample.

. Calculate the patient serum

It will take approxighately one hour for the frozen reggents to thaw upon
removal from the gfyrofoam platform. The '2*1 Digoxdgenin solttion is not
cxpected to solidify at the recommended storage temperature.

aliquots be rgmoved from the original containgd by means of a hypoder- r plasma digoxin level as follows:

mic needle #nd syringe. The Digoxin Standyfd and Antiserum should
be stored jh their original containers, wit}f their original rubber clo-
) other container or change

Serum or plasma

Digoxin (ng./ml.) - g. Digoxin in Sample X 10

1000

) ) . Forexample:
be used in the radioimmunoas- Clinical sample containd 150 pug. Digoxin
Xin = 150 x 10 = |.5ng./ml.

in levels should be modified accgfdingly to reflect the aliquot used i Serum or Plasta Di
1000

J3-313B




general rms, antiserum produced in a maNper similar to that supphed in digitoxin in plasma,
\n IMMUTOPE Kit has shown sole cross-reactivity with d1g1- drug. )
4. Smith TW, Haber E: Cusient techniques for serum or plasn digitalis

assay and their potential c

sentially without effect in  the assa system

The sensit} ity of the assay system is a funcNon of the avidity of the .

i employed in the assay system. "Kae sensitivity of the Di-

goxin IMMUTORE Kt is at least as great as the 0. Nng./ml. sensitivity re-

ported by Smith aNd Haber %
The reproducibilify of test results is based on a grat number of vari-

ables, not the least o which is the attention to detail exdcised by the indi- 7.

308,

deviation for assays cond

ted on the same samgles on diffedgnt days, re- 9.
ported in the literature for a

ilar assay system.

00 p1.2t
Studies have been conducted w
laboratories to establish the res!

digoxi
80 perceN of the values falling between 0.
oxin determinations were mades above from 36 patients with
digoxin toxgity. The digoxin levels for 31 ofXhese patients averaged 3.05
ng./ml., witha range of 2.1 to0 7.4 n% ./ml. FI\e of these patients had di-

Twenty patiduts considered to have possibl
m values ranging between 0.2\and 6.0 ng./ml.- Sixty
se had values of 2.0 ng./fml. or higher.

The overlap betWeen serum digoxin levels for digQxin toxic and digi-

20. Oli
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communication
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Diagnastic Reagent
For Professional Use Only
WARNING: NOT FOR INJECTION
For in vitro laboratory use only
STORE BELOW-15°C.. f
E. R. Squibb & Sons, Inc. ;
Princeton, N.J. 08540 M3630

GASTRIN

IMMUTOPE® Kit

D Reagent « For i sz Only

For i vitro Disgnostic Use s WINIRG: NOT FOR BUECTION
Contains sulficient materiai for 100 radioimmunoassay tests
Not for intemal or External Use in Humaas or Anintals

2.0 ml) ~GASTRIN STANDARD A

STORE BELOW~15°C. Ses enclosed dirgcticns
EXP. DATE: LOTHO.:

E. R, Squibb & Sons, Inc., Princaton, NI 08540
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.Gastrm IMMUTUPE® KIT

For(luanﬂtatwe Measurement ot PR,
Serum Gastnn Levels by Radlmmmunoassay

For In V/rro*D_lagnostlc Use

For Professmnal Use Only o

:
4
kS

;

hin the detection capabilily

DETE 6 - : ! energies are _Well'.w "of .modern
LEVELSRY RADIOIMMUNOASSA : ‘ . 8\ ' counting equipment. Nere-is no beta emission. "\ . o
- Measuren) 4 o »
" radioimmun ssay offers a bioanalyticalXpol that combines the GASTRlN CHEMICAL A BIOLOGICAL

extreme sensiyvity, of radlolsotope methology with the ex- i PROPERTlES

requires a speci ' ~ re\idues (heptadecapeptxde) at is produced by the mucysal
sample of the antixen to serve as. a reference tandard, and a linig of the gastric antrum.® Ogstrin release is stimulated

means of separatioM\of free antigen from antibhdy- bound an- 1 . 2, alkaline pH, cholmergr stimulation and mechanica
tigen. The procedure ollows the basic principle \f saturation man gastrin occurs in. two

analysis, where there I\ competition between. labeld and un- nost X \vhich possess identical
- labeled. antigen for a fixxd number of antibody bindng sites. *  is a heptadecapeptrde

presence of a ,
Both terminal xoups of the gastrin molecu are. blocked: the-
N-terminal by thé\formation of the pyrogluta i
and the C-terminal\py the presence of an armde The excess of
dicarboxylic acids i
to the molecule, whi
chromatographic behawy
change resins.
Yalow and Berson!! ha

;:\,i_b n reached in_the antigen-2 tlbody reaction, the free Ynd
are separated ‘and the” re N

fi=H
i n s, i

_uhlabel antlgen in the sample bei:' analyzed is determined
' Xandard curve prepared
tigen.

ibody to synthetic

trin IMMUTOPE Kit, a

trin from antlbody bdyund gastrm and serum gastyjn levels are
- expressed as picogram\(pg., 107" ) of gastrin peryilliliter of
serum {pg./ml.). , '

RATlONALE FOR USE |

invving the gastromtestmal ho_ ones," and as an aid in’
ison variety 2% The mea

tages over the standard™
sensitivity\simplicity, specificity, and
assay can be performed, r
| determination of serum
sociated with tRe more complex bloassay : N A
\l rather than '*'T consideraRly lengthens the: xal and pharmacologlcal as o
shelf-life of the r\dioiodinated Gastrin employed in the test,’ pagers by Sanders and Schimel,” and*Grossman.’

and reduces radiati exposure to, laboratory | rsonnel. The"
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ove the obstacles tog PANE s e
strin that were as-:
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a01d secretion, but un-

the chmcal
tion rates i/
potency j

sults and dlfferences in-agy /and ‘basal acid secre-

SO’ "cited' as p‘ossiblyi :"c'on-r

ile els in the ZE syndrome rapfing

fil., with occasional values € high
, fferentlate betweén normal g b_]CCtS
er-Elhson syndrome the. ayfthors re-
Ald increase in plasma’ gastrigf in normal
st meal (4 0z orange Juigs , two eggs,

1y g3 have reported mean fast o serum’ gastrm levels of
,_._997_ £ 182 S. E ) pg:/ml. .in 2 patients. with pernicious

‘ciently'elev'ated tobe’ co‘n dered in the~hypergastrme

Yalow and Berson6 followng mstll]atron ‘of 300 ml:
/ _hydrochlorrc acrd to f1ve atrents wrth pemlcrous an

jREAGENTS - T o ) :

“The Gastrin IMMU] OPE Krt is“available in'a J00-test pack-
age. The kit contajhs. one v1al of 125 1 Gastrin £370 ml. with a
‘total activity of £7.3 uCi), one vial of Gagfrin Standard A
(2.0ml.), 'one- yal of Gastrin Staridard B (2,0 ml.), one vial of
Gastrin Antisgfuim (5.5 ml.),one vial of rbital Buffer Mix-
ture (containy g0.760 g. sodium barbital And 0.136 g. barbital,

for a total/of 0.896 g.) one vial of ge Albumin Powder
(0. 438 g.Yand one vxal Ion Exchange esm (3 125g.).

WARNlNGS s ’
:For In Vztro Dragnostrc Use. For Professronal Use Only

- Note: This radioactive materral may be recetved acquired;’”
possessed, and_used only by physicians, clinical
laboratories or hosprtals and only. for: in vitro clinical-or .
laboratory tests not invglving internal or external adminis-
tration of the material or the radiation therefrom to human

" beings or animals. Its receipt, acquisition, possession, use,
and transfer are subject to the regulations and a ;,eneml

s
,
b $ . :
A - > el laad RN
) it e

license of the U.S. Atomrc Energy Commission or.of a State
with which the Commission has entered into an agreement.
for the exercise of regulatory authority. ‘

ER. Squrbb & S&s :Inc

Zollmger-Elhson type, :

15 pg./ml., agfibuting the lower values tq tatlstlcal analy51s of

In vitro clinical lajforatory testing -with ‘the/Gastrin

any ph'ysicm‘ln “clingal laboratory, or-hospital yho obtains a

AE. C Form 483 This, form must be .

PRECAUTIONS RN R :
The by-product , material should be stored in the orrgmal shrp-
ping container or in a container providing equivalent radiation.
protection until used. Observe the following precautrons ‘in
handling radioactive material: 1) There should be no pipetting
by mouth. 2) Theré should be nosmoking or -eating while
radioactive materials are being handled. 3) Cover hands with,
rubber gloves during and wash thoroughly after handling
radioactive materials.4)""Wipe up spills. quickly. and” thor- -
oughly; add the contamiinated materials to radloactrve waste
matter: 5) Solid waste,can be stored until it decays: ‘It may then
bé discarded i the ¢ustomary manner, after rémoving label-

_ing. When the radroactlve mater1a1 used has arelatwely short

spe01ﬁcally desrgnated area in a-covered- metal or plastrc con-
tainer consprcuously marked with “a radiation caution- label.
Monitor each’piece of material for radioactivity and store until

* contamination no longer persists. Radioactive material with a

relatively- Iong physrcal half-life'may. best be removed by spe-
cial disposal services available throughout the country. For a = /
compléte description of proper -waste disposal, reference .
should be made to Tite 10, Code of Federal Regulatrons :
Part 20,

REPARATION OF TEST AGENTS )
17 Barbztal Buﬁfer Sol zon Transfer the entrre ofntents
(0. 896 g. ) of ‘the Vig contammg the Barbital Bu er er- :
ture to a surtable ontainer ‘and add 200 ml.
water. Stir untll blution is- complete The regfl

. tion s to be’ ug ed for preparation of the rgh
" below. '
2. lon Exchange Resin Suspension: Transfg the entire.con-
. tents (3.125 g.) of the vial containing /he Ton Exchange
* Resin to £ suitable container and add 25 ml. of the Barbi-
tal Buffr Solution prepared in Step## 1 above. Store the
© suspe sion at 2:8°C. and stir yfgorously during re-
moyAl of aliquots for use in thf separation step. .

3. Bgfbital Buffer with Egg Albymin: Add the entire con-

tion’ prepﬂred in Step #1
complete. Store at 2:8°

with Egg A]bl‘jmin
the final solution-

‘proximately 0,
100 ml. will £i
qulred Vohji

" that Quzr
numberOf assays performed in a ongfweek perrod should
be preffared at any glven trme Th dlluted 1251 Gastrin

ion of the contents of
rough the rubber stop-



e dlluted ‘251 Gastrin, all
,-and ‘the reagents prepared

the useful life of the kit with/ . . ,
provided recommended storagf -~ 14. The rst 12 tubes are required fo, preparatlon of the

tore unopened kits bélow — 154 _ standarg curve and the remammg 2 yabes are required for
: : ditional tubes should
sample to be assayed.

ote Wlth the exceptlon of
7/ reagents supplied with. the’
/. abové, will remain stable f;
/. which they were supplie
~ conditions are adhered t©

COLLECTION OF B OD SAMPLES

FOR ANALYSIS Gastrm Standard A to the

.; tubes # -

not contain an
room temper

J respective tubes: tubes
~o'and #12—20ul. ..

/Std B(10ul) -
¢ StdB (20ul) - o
-Clin. Sample (100 p1f- unknown

. .At the end of the incu tion period)add 200 ,,;.1:_ of'_ o

the 200 u1. aliq tS. o
8. Mix the sample oroughly by hand shakmg .r“ vortexmg

FBNAU B LN =

le_.; 100 m., va‘nd' 10w/

1 I ,_mg supernatant) by
ng in a standard well: ty gmma scmtrllatlon

Important - :
It will take apprg&imately one hour for the frfzen reagents to
thaw upon remg/al from the styrofoam platfofm. The 251 Gas-
trin solution ¥ not expected to solidify ayfthe recommended
- storage tempfrature. '

Repeateg thawing and re-freezing offthe -Gastrin Standards
and Gastffn Antiserum do not significAntly affect test results.

A spfaller clinical sample volughe may be used in the
radioighmunoassay test procedure ifhigh gastrin levels are an-
ticipfled. The calculation of sepim gastrin level should b
mofified accordingly to reflect fie aliquot used in the test.
A precipitate may be obsery€d.in the Gastrin Standards And - . 12. Calculate ¢
Antiserum; however this dogs not interfere with test regllts.

—2320 cpm  /

_ 1975 _
2320
lerage B/F values for the dy
average values on data shegh.
the average B/F
Standard added to

) ] sheet for gmdance in
plgtting the data.-The Standard Lurve shown-on-the data

To facilitate accyfacy in the transfer of the sugrnatant.to.its o eet is for guidance only, ang/Should not be used in cal-

Reagents frgin one- kit should not be | terrmxed wrth re-
agents from
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- a ve The B/F value for each ample w1ll correspond to . ?3 277 -
ntained in the sample.
level as follows: ‘ported a mean serum gast\n'level of 256 + 15 pg./ml. fd ten
eplicate assays ‘conducted Yjmultaneously on the same se m
ecimén, and using a differdgt serum specimen, a mean valge
14 =+ 35 pg./ml. for ten asys conducted at different time
-on 1qu0ts from the same serum\sample. Recoveries of added’\
gastry in the assay procedure wer reported to have been in the, \

90-96%.

For‘Exampl'é": ) .
Clinical sample Bpntains 7.5 pg. gastrin
Serum Gastrin' = N3 X 10 = 75 pg./ml..

“Improved countmg statistics can be achleved by meas \ S
total radioactivity (Total CNgnts) in each tube during thy incu- . ﬂ JE, Tsaza J, Landor JH elatlonshlps of gas-

ation step (Step #6 above)\and subsequent (o resin ad :
\ac- . terology ) S 659 666, 1971

trlfugatlon and decantatidy, measurement. of the radi
2. Trudeau McGulgan JE: Rélatio sh1ps between

in the resin (resin counts) emaining in-each tube. WhiNg- 1
gher .counting rates assoct\ted ‘with this approach wi . serum gastrln ovels and rates of gastric hy OCthI‘lC acid
" secretion, N EMgL J Med 284: 408-412, 19Y, -

“the accuracy of the test, cjre must be taken to assure

on plasma gastrin X
Lo 60:16-21,71971 \¢
4. Hansky J, Soveny C,

: S " terology 61: 62-68, 197N\
If desired by the dmdual laboratory, the Stagdard Curve can McGuigan JE, Taffe BM, Newton WT Immunochemlc \.

.of % Bound rather than /F Using the

' Gas oenterology 58: 1- 14 19708

Total Counly (cpm) — Resin Counts (cply) X 100 7. i SA, Yalow RS: Rad101mm' noassay in Gastroen-

\ ,' % Bound

8.
thoughts
N mal Values: Using the Gas in IMMUTORPE Kit, -Deodar
tumar'® reported fasting se\gm gastrin levels of 78.7 A\ 9. Sanders M )
9 Rg:/ml., with a range of 50N55 pg./ml. in.30 normal, \ © 380-394, 197
health 1nd1v1duals In 18 of"these\individuals, postprand1al _ 10. Grossman MI:
levels of\serum gastrm were found N average 118.3 x 26.7 : - 1147-1150, 1970
pg./ml., Wth a range of 80:170 pg./ml.\, 11
Zollinger: EXison Syndrome: Using the Rastrin IMMUTOPE N 1mmunoreact1ve gasti\
Kit, McGuigyn'* reported serum gastriNlevels of 260 to " ogy 60: 203-214, 197
greater than 2,000 pg./ml. in nine patients Wth ZE syndrome, 2 ,
and Deodhar and\Kumar!® reported serum ga¥rin levels in ex-
cess of 2,000 pg./I\l. in two patients with ZE syydrome ed 281: 862 866, 1969

Pernicious Anemi\ Using the Gastrin IM R
Deodhar and Kumar reported a mean-serum gasy in level of L i0gs in pernicious anemia. N '
912 pg./ml., with a radge of 130-2,260 pg. /ml in N patients ' '
. with pernicious anemia..\

,15: Deodhy SD, kumar M: Personal ommunicatior)_
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