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CHARLES L. KROLL, Sc.D., director
regulatory operations

December 8, 1975

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.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.

Thyrostat-4/FTI, 25 test kit, List 09126
Thyrostat-4/FTI, 100 test kit, List 09151
Thyrostat-4/FTI, 5 xl100 test kits, List 0917.1
Thyrostat-FTI, 25 test kit, List 09127
Thyrostat-FTI, 100 test kit, List 09152
Thyrostat-FTI, 5 x 100 test kits,List 09172
Thyrostat-3, 25 test kit, List 09026
Thyrostat-3, 100 test kit, List 09028
Thyrostat-3, 5 x 100 test-kits, List 09027
Digoxin Immutope Kit, 100 test kit, List 09350
Digoxin Immutope Kit, 200 test kit, List 09360
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 fok $335.00 is enclosed to cover the appli-
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Received By .. .. ---------
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December 8, 1975-2-

cation fee.

We trust that this information will be adequate and look forwardto your issuing this license.

Sincerely,

C. L. Kroll



RýFRIgERTE AT 20 Io 80 C.
50 ml. List 09126

THYROSTAT-4/FTI BUFFER SOLUTION
THYROXINE BINDING GLOBULIN/14 1125 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
Act. <2.6 microcuries of _ Noon- of E.S.T.

LOT EXP.
NO. DATE
E. R. Squibb & Sons, Inc.
PriM.nt. N.J. 08540 Made in U.S.A. M2379

~~IiII~CAUTION

25 TEST KIT List 09126

THYROSTAT-I4/FTI DIAGNOSTIC TEST KIT
Forin vitro Diagnostic Use rn

For Evaluation of Thyroid Function 0
FOR LABORATORY USE ONLY e Seeaccompanying directions >
Not for Internal or External Use in Humans or Animals rT..
CONTENTS:

25 plastic test tubes
1 vial (28 tabs.) THYROSTAT-4/FTI ADSORBENT TABLETS
1 bottle (5Q ml.)THYROSTAT-4/FTI I 125 BUFFER SOLUTION.

<2.6 microcuries per bottle
1 vial (3.0 ml.) THYROSTAT-4/FTI CONTROL SERUM
1 vial (25 ml.) THYROSTAT-4/FTI EXTRACTION ALCOHOL
4 vials (1.2 ml. ea.) THYROSTAT-4 STANDARD SOLUTION

(1 each of 0 /ig., 6kg., 12 gg., and 18 ag.)
4THYROSTAT-4TOTAL COUNTRESIN 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. Squibb & Sons, Inc., Princeton, N.J. 08540 Made in U.S.A. M7866



SwIffIB13 REFRIGERATE AT 2" to ,'C. '

200 ml. List 09151

THYROSTAT1-4JFTI 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 * Shake well before using

Not for Internal or External Use in Humans or Animalsotl.As Noon
Total <9.7 microcuries of NnEST.Act. - ofEST

LOT EXP.
NO. DATE
E. R. Squibb & Sone, Inc.
Princeton. N.J. 08540 Made in U.S.A. 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 20 to 80C.

CONTENTS: List 09151
100 plastic test tubes,

1 vial (105 tabs.) THYROSTAT-4/FTI
ADSORBENT TABLETS

1 bottle (200 ml.) THYROSTAT-4/FTI 1125 BUFFER
SOLUTION <9.7 microcuries per bottle

1 vial (3.0 ml.) THYROSTAT-4/FTI CONTROL SERUM
1 vial (100 ml.) THYROSTAT-4/FTI EXTRACTION

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

SOLUTION (1 each of 0 ag., 6 /Ag., 12 ag., and 18 /Ag.)
8 THYROSTAT 4 TOTAL COUNT RESIN TUB ES

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. M7870

MI-



S.QU:BR RERIGERATE.AT 2' to So C.
o200 mI. List 09151

THYROSTATN4IFTI 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
Total As Noon
Act. <9.7 microcuries A EST.Ac. - of E.S.T.

LOT EXP.
NO. - DATE
E. R. Squibb & Sons, Inc.
Princeton, N.J. 08540 .Made in U.S.A.. . M2381

SQ1111BB1

CAUTION

RADIO'A'TIV,
MATERIAL

~MetotopO5@D

500 TEST KIT

THYROSTAT®-41FTI
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 20 to 80 C.

CONTENTS: List 09171
500 plastic test tubes

5 vials (105 tabs. each) THYROSTAT-4/FTI
ADSORBENT TABLETS

5 bottles (200 ml. each) THYROSTAT-4/FTI
1125 BUFFER SOLUTION <9.7 microcuries per bottle

5 vials (3.0 ml. each) THYROSTAT-4/FTI
CONTROL SERUM

5 vials (100 ml. each) THYROSTAT-4/FTI
EXTRACTION ALCOHOL

20 vials (1.2 ml. ea.)THYROSTAT-4
STANDARD SOLUTION (5 each
of 0 g., 6 /g., 12 Ag., and 18 /g.)

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.
Princeton, N.J. 08540 Made in U.S.A. M7871
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s ! ,BB ,3-414

THYROSTAT®-4/FTI DIAGNOSTIC TEST KIT
For Quantitative Measurement of Total Serum Thyroxine
or Free Thyroxine Index for the Evaluation of Thyroid FunctionL For in Vitro Diagnostic UseFor Professional Use On4". !j . •:
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Sou REFRIGE.RATE. ArT • 20. to 8 .Cý
50 nil List 09126THYROSTATO-4/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 a Shake well before using

Not for Internal or External Use in Humans or Animals
Total As Noon
Act. <2.6 microcuries of E.S.T.

LOT EXP.
NO. - DATE
E. R. Squibb & Sons, Inc.
P--.cecn. N.J. 08540 Made in.U.S.A. .. M2379

ý"II' CAUTION

SQ~iB , . -RADIOACTIVE
- ) MATERIAL

25 TEST KIT List 09127

THYROSTAT®-FTI DIAGNOSTIC TEST KIT
Forin vitro Diagnostic Use z
For Evaluation of Thyroid Function m ;.
FOR LABORATORY USE ONLY * 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 1 125 BUFFER SOLUTION

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

Note: All reagents in this kit must be used with the accompanying
Adsorbent Tablets.
REFRIGERATE AT 20 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. Squibb & Sons, Inc., Princeton, N.J. 08540 Made in U.S.A. M7867



iIS REF ' RIPER!, T•T AT 2,o 808C:.

200 ml. List 09151

THYROSTAT4IFTI 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 * Shake well before using

Not for Internal or External Use in Humans or Animals
Total As Noon
Act. <9.7 microcuries of - E.S.T.

LOT EXP.
NO. D_ DATE

E. R. Squibb & Sons, Inc.
Prin,,ce , NýJ. 08540 Made in U.S.A. . M2381

100 TEST KIT

THYROSTATt 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 20 to 80 C.

CAUTIOW

RADiOACTIVE
MAiTERIAL

CONTENTS: List 09152
100 plastic test tubes

1 vial (105 tabs. ) THYROSTAT-4/FTI
ADSORBENT TABLETS

1 bottle (200 ml.) THYROSTAT-4/FTI 1 12.5
BUFFER SOLUTION <9.7 microcuries per bottle

1 vial (3.0 ml.) 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
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QuiR F 'Kod
.. ..QUIB " REFRIGERATE AT 20 t0 . "

200,rnL List 09151

THYROSTAT 4IFTI BUFFER SOLUTION
THYROXINE BINDING GLOBULIN/T4 I 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 NoonAct. 09.7 microcuries of E.SST.

LOT EXP.
NO. DATE
E. R. Squibb & Sona, Inc.
P6-1l-n, N.J. 08540 -Made in U.S.A, M2381

.~RADIOACTIVr=

KiATCRAL -

madýAoVasl W,

500 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 20 to 80C.

CONTENTS: List 09172
500 plastic test tubes

5 vials (105 tabs. each) THYROSTAT-4/FTI
ADSORBENT TABLETS

5 bottles (200 ml.each) THYROSTAT-4/FTI
1 125 BUFFER SOLUTION
<9.7 microcuries per bottle

5 vials (3.0 ml.each) THYROSTAT-4/FTI
CONTROL SERUM

5 vials (100 ml.each) THYROSTAT-4/FTI
EXTRACTION ALCOHOL

Note: Allreagents 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

m
XU

E. R. Squibb & Sons, Inc.
Princeton, N.J. 08540 Made in U.S.A. M7869



SQUIBB

THYROSTAT-FTI DIAGNOSTIC TEST KIT
For Quantitative Measurement of Free Thyroxine IndeXi
for the Evaluation of Thyroid Function
For In Vitro Diagnostic Use

F s s
PRINCIPLES OF THE TIST patient sample, wit adsorbent uptake of radio -pled
In the absence of abnorma ties in Serum thyroxine-binfitng thyroxine for a normal ontrol serum sample assayedr'an
proteins (TBP) concentrati n, the measurement of to I identical manner. When. e thyroid gland produces an x-
erum thyroxine provides an. ccurate means of assessinN cess of thyroid hormones as in hyperthyroidism, the =

roid status. In conditions ere. TBP concentration is creased level of free thyro ' e will be reflected by an in
.. al] ed,.it.is. also,,necessary, to.:btain.anetimat• oo',thecreased uptake of radiolabelAt thyroxine by the adsorbentuno upied binding sites of the P, in order to"obtain an , atersal, when compared with e uptake for a normal con-

accur e indication of thyroid stas. The Thyrostat-FrI tr serum. Conversely,,when t roid hormone productionproced e provides a means for simu4 neous measurement is creased; as in hypothyroidis the decreased level of
of total sim thyroxine and estimation f unoccupied bind- free roxine will be reflected by a creased adsorbent up-
ing sites o the TBP. The result obtaine by this procedu6re take o radiolabeled thyroxine, com red with the uptake
provides a indirect measure of free t roid hormo'ne, for a no a] control serum.
which corre s closely with thyroid statu regardless, of In the rostat-FTI test, the thyroxin is extracted from
serum TBP co entration. serum with hanol, and the alcoholic extr t is mixed with

The first step i the assay procedure involves beration of i551 labeled roxine bound to thyroxine-bi ding proteins.
the bound thyroxi , and extraction of the major ortion of An organic ad rbent is used to separate bo d thyroxinethe liberated and fr thyroxine with an alco1hoicolvent- from free thyrox.e. The normal control serum of animal

p le o ion analysis, and requires s . cific
Ithyoxneinding prote s,, a radiolabeled dervativ of: NOMENCLATURE
thyroxie, ad a tro s W It has been suggested.' anad hoc committee of the en -

tha the mesrmeasur of fe

analysis technique, there i competition. between tabe I can Thyroid Associatio thttemaueeto a]
and unlabeled thyroxine for a ed number of protein bind- serum thyroxine by the cI ic Murphy-Pattee 'radiotran n

tng ites. As the concentration f unlabeled thyroxine (ohf assay" be identified as yroxine (displacementd)," a
aned from the extraction st increases, less of the eviated "T4 ( " and x sed as microgramsp

ra tolabeled thyroxine will be ret ed by the binding pro- og.I
tein The quantity of thyroxine w h is not bound by the en there are pronounced&, terations in the binding
s binding proteins is measured introdu-ing an ad- ca of the transport protein, the TAD) test, used inS__sorben aterial that will only bind free yroxine'.The rela conj i tion with the commoni used T3 test (Resin
tive im ts of fre ad bound thyroxii re~determnined by," Trsiodq ronine upt .ake-RT5 U) prov es an indirect mea-
isola• dsorbent and measuring t diotivity assure ofth concentration of free T'4, w c is igh y cotDe-
sociated w, t . The estimationnof unocc lated w t d s . This indi measure of free
of the TUBP is chieved by adding a small'qu tity of unex- T4 is cmo referred to as the "free t roxine index,"
tracted72patient, rum to the incubation mediui ror to ad- with the Ame an Thyroid Association su sted designa-
dition of the ads 6nt matenial. The amount ofr iolabeled tion being "Th oxine-resin T3 index," a, eviated T4-
thyroxine taken ib h dobn aeia ~Il e-i .nflu- RT.The T4-R13T the mathematical product the results
enced by the nunshe of unoccupied TBP bindin's s pres- of die T4 (D) ad R U tests.
ent in die patient se sample. As the numbero noc 'Nomenclature 6is t been suggested for tests at pro-
cupied binding sites in eases' the amount of. jAdiAc ity vide a direct measure nt of "free thyroxine nd ,"as

taken up by the adsorben aterial will decrease. The net f- opposed to the calcult prcdrIecie b~ o
fec ofaddtio ofunetr ed atintsem is aduTB purposes of simplicity, t direct measurement ofý' ee

of assay results to compen. te foi alterations in TPconl- thyroxine index," as embo d in the Thyrostat-FTI pro
centration. Serum thyroxin measurements adjusted for dure will be abbreviatedFT

BP concentration provide annietmeasure .of serum-
e -thyroxine,, which is high, correlated with thyroid '~ IONALE FOR USE

ala s. An "index" of fr-ee thyrot hormone is obtained by Th easuremnent of total seru th oxine (T,) by the T4,(D)
corn ing adsorbent uptake of radi abeled thyroxine in a proc ure represents a significant vance. in the in, vitro

J3-4i:J3-415



50 ml. list 09026

THYROSTAT-3 LIOTHYRONINE 1125 BUFFER SOLUTION
0.03 microcurie or less per ml.
FOR LABORATORY USE ONLY with THYROSTAT-3
Adsorbent Tablets - See accompanying directions
For in vitro Diagnostic Use
Not for Internal or External Use in Humans or Animals

Total As Noon

Act, of E.SST.

LOT' EXP.
NO, DATE _

E. R. Squibb & Sons, Inc.
Princeton, NJ. 08540 Made in U S.A. M2359

SQU1BB* j . I ATrVEs

25 TEST KIT List 09026

THYROSTAT-3 DIAGNOSTIC 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 bottle (50 ml.) THYROSTAT-3 LIOTHYRONINE 1125 BUFFER SOLUTION

0.03 microcurie or less per mi.
1 THYROSTAT-3 CONTROL PAK (Each CONTROL PAK contains

I 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 20 to 80C.
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. M7742
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CAUTION

RA•fOACTPM REFRIGERATE AT 2° to 8 C.

200 ml. List 09028

THYR 0 STAT-3 LIuOTYRoNINE 1125 BUFFER SOLUTION
0.03 microcurie or less per ml.

FOR LABORATORY USE ONLY with THYROSTAT-3
Adsorbent Tablets • See accompanying directions
For in vitro Diagnostic Use
Not for Internal or External Use in
Humans or Animals
Total MS Noon
XAt. of - Eu.T.

LOT EXP.
NO. - DATE

E. R. Squibb & Sons, Inc.
Princeton, N.J. 08540 Made in US.A. M7756

SQuIBB,
'100 TEST KIT

THYROS'
DIAGNOSTIC 1
For in vitro Dial
For Evaluation
FOR LABORAT(
See accompany
Not for Internal
in Humans or A
REFRIGERATE

CONTENTS: List 09028
100 plastic test tubesrAT! TABET

" 1 bottle (200 mi.) THYROSTAT-3 LiOTHYRONINEUEST KIT 125 BUFFER SOLUTION 0.03 microcurieo

less per mi.

gnostic. Use I vial (1.0 ml.) THYROSTAT-3 NORMAL
CONTROL SERUM

• I vial (1.0 mi.) THYROSTAT-3 HYPER CONTROL.of Thyroid FunctionA SERUM

8 THYROSTAT-3 TOTAL COUNT RESIN TUBES
ORY USE ON LY Note: All reagents in this kit must be used with the

ing di rections •accompanlying Adsorbent Tablets
RADIOACTIVE MATERIAL: Gamma radiation at

or External Use Surface of parcel less than 10 milliroentgens for 24
hours-No significant Alpha, Beta or Neutronnimals radiation

E. R. Squibb & Sons, Inc.AT 2 3 to 8* C. Princeton, N.J. 08540 Made in U.S.A. M7755

M
X o



CAUTIOCNv

MA1TERIAL
REFRIGERATE AT 2 to 8' C.

200 ml. List 09028

THYR 0 STAT23 LUO0THYRONINE 1125 BUFFER SOLUTION
0.03 microcurie or less per ml.
FOR LABORATORY USE ONLY with THYROSTAT-3
Adsorbent Tablets • See accompanying directions
For in vitro Diagnostic Use
Not for Internal or External Use in
Humans or Animals
Totl M Noon
Adt. of--__ _E.SOT.

LOT EXP.
NO. DATE_ ____

E. R. Squibb & Sons, Inc.
Princeton, N.J. 08540 Madein U.S.A. ' M7756

500 TEST KIT

THYROSTATW
DIAGNOSTIC TEST. Ku1
For in vitro Diagnostic LI

For Evaluation of Thyroi

FOR LABORATORY USE
See accompanying direc

Not for Internal or Exter
in Humans or Animals

REFRIGERATE AT 2* to

I CAVTION KodaI' vs

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

ADSORBENT TABLETS
5 bottles (200 ml. each) THYROSTAT-3

LIOTHYRONINE 1125 BUFFER SOLUTION
0.03 microcurie or less per ml.

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

d Function CONTROL SERUM
40 THYROSTAT-3 TOTAL COUNT RESIN TUBES

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

RADIOACTIVE MATERIAL: Gamma radiation at
rnal Use surface of parcel less than 10 milliroentgens for 24

hours--No significant Alpha, Beta or Neutron
radiation
E. R. Squibb & Sons, Inc.80 C. Princeton, N.J. 08540 Made in U.S.A. M776'2

M
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SQUIBB J3-358

THYROSTAT-3 DIAGNOSTIC TEST KIT
For Quantitative Measurement of Serum Liothyronine
(T3) Uptake for the Evaluation of Thyroid Function

For IN VITRO Diagnostic Use
For Professional Use Only

PRINCIPLES OF TH TEST periods of time by the prior 'inistration of most iodine-
The current ly accep principles underlying the Ti .contain ing preparaions, the Tl u "ke test is not so affected at
(synonymous with liothyr mne and triiodothyronine) uptake the normal dose level at which the.s, rugs are used. Anxiety,
test are as follows: . ertenston, ..congestive -heart fa llur or adm ntstration of,:.-..-:',

The circulating thyroid horm es produced by the thyroid Ie rtial agents also have no effect on t test.
gland are bound to specific plas proteins known collec- Th echnique readily falls within the sc of any hospital

vely as thyroxine-binding proteins ( P), and are in equilib- or offic aboratory- with ordinary isotope lities and is
ri with a small fraction of the free roid hormones cir- simple, rap, and inexpensive enough to be use s a general
culat in the plasma. A change in the nu er of unoccupied screening tes Oreover, the test is consistently rel le when
TBP bi ' ing sites will alter the free thyroid h nonal level in repeated at freq t inte ral.
the blood, hich can be indirectly measured th ugh the use
of the T3 upta test - .- Note: While the T3  take-test is a very useful aid in the

•In the T3 upta test, a supply of labeled exdgenou yroid evaluation of thyroid ction, it should not be used as the
ne (i, I upa• •exsote ,as s for such an eva tion. n any patient, the clinicalhorm one in t e L hyronine 1 125 B uffer Solution) is ed s a o r ably t *C n of thyroid s tatu s, nd

to the patient's seru ogether with a secondary binding any laboratory tes lust be i n reted with caution when
(the Thy 3 test results do not e it clin -evidence.
thyronine I'll -will becom ound to the binding sites of the-
TBP that- are not occupied by e thyroxine whereas some, not he Thyrostat-3 ffersfurther vantages in .the per-
bound to the TBP, will become •-nd to the adsorbent. - o nce of th•e T, uptake test. Unlike mn of the Ta uptake

When the thyroid gland produc , an excess of thyroid hor proce es employing anion exchange resin , yrostat-3 test
ones, as in hyperthyroidism, the umber of unoccupied results a not significantly affecte by variatt s in time or

-bindtng sttes ts reduced and a gre er proportton of the temperatur -uring- contact- with te Thyrostat- dsorbent
add -hormone will become boud to adsorbent. Con- Tablet (test r uits are- essentially unchanged at rmally
versel ,when thyroid hormone production-is ecreased, as In encountered red temperatures. ranging between 2 -and-

- ypothyr iism, the number of unoccupied TB inding sites 25' C.),- -~

is increase d a greater proportion of the added -hyronine -The use of, I'l rath than "" considerably -lengthens th
"~I will becom ound to the TBP resulting in a der-e up- shelf-litfe of the liothyro - e employed in the test because of

-ake by the adso ent. (In normal pregnancy, althou the the longer half-life of I'll d the fact that it emits no- beta
fre thyroid I i rmal, there is anl increased roduc rays to affect the stability of t liothyronine. Moreover, with
of TBP, so that mroi ding sites are -available resuting i t labeled material, radiation e osure to the technician is
t bater o ft a rin lowered. Radioactivity is well with good counting range of
t251 to these sites as in hyot -l oidim. - dem equipment, -and in vitro counti iqutefficet

•.~~~ • onlis quitee eicient.
Therefore, the use of the Ta ake test provtdes an esttat e half-life of l is 60 days; The - otope decays in a

of the unoccupied binding sites ohe TBP in a given ser com fashion with emission of x-ray- d gamma rays
ample.This, intumn, gives an indir estimate of the amount whose ation energies are 27.5 key, and 3 key, respec-

endogenous circulating thyroid ho ne, and therefore an ttvely. Tb is no beta emission.
in ct but reliable indication of(thyroid -ction. -n 1

In mary, a large Ta uptk e indica es erthyroidism REAGENTS.
while a all T3 uptake indicats hypothyrol (or normal The Thyrostat-3 t itro diagnostic test for quantitative eas-
pregnantcy .- urement-of-serum hI yronine (T3)uptCaefor.the eSam• uan n

- USE -- of thyroid function is a ilable in 25-, 100-, and 500-test kits.-
RATIONALE UEThe Thyrostat-3 25-tea it provides 25 plastictest tubes, I
The Tn uptake te represents a significant advance i he vtal of Adsorbent Tablets I 'bottle of Liothyronine 1125
search for a simple reliable test of thyroid function. Buffer Solution (50 ml., conta ng 0.03 tcCi or less per ml.),
test is an in vitro proce e which avoids any exposure of the I Control- Pak. containing I via 1:0 MI.) Normal Control
patient to ionizing radiatio Equally important is th-act that Serum, 1-vial (1.0 ml.) Hyper Co ol Serum, and-4 Total
the test is diagnostically sig cant in the presec of-ne unt Resin Tubes.--

hate nonthyroidal factors whic re known to compI cate in- e Thyrostat- I100-test kit provides plastic test tubes,
terpretatin of other thyroid fun on test. Althougote vta Adsorbent Tablets (105), 1 bottle Liothyronine I

-thyroid function tests may be a ted for considerable 1 25 Bu Solution (200 ml., containing 0.0 Ci or less per
-35& -J3-358



DIGOXIN IMMUTOPE® Kit List 09350
Diagnostic Reagent • For Professional Use Only
For in vitro Diagnostic Use . WARNING: NOT FOR INJECTION
Contains sufficient material for 100 radioimmunoassay tests
Not for Internal or External Use in Humans or Animals
CONTENTSI I Vial-"'l DOOXIGOENIN

1 Vial (2.5 ml.) - DIGOXIN STANDARD
I Vial (5.0 ml.) - DIGOXIN ANTISERUM
1 Vial (1.2 g.) B- ARBITAL BUFFER MIXTURE
I Vial (0.75 g.) -P OWDERED CHARCOAL
I Vial (0.5 g.) - BOVINE SERUM ALBUMIN POWDER
1 Vial (2.42 g.) - TRIS(HYDROXYMETHYL)AMINOMETHANE (TRIS)

STORE BELOW - 15-C. See enclosed directions

EXP. DATE: LOT NO.:

E. R. Squibb & Sons, Inc., Prin-eio. N.J. ,0850 , Miae in UnS.A. M5278A



Diagnostic Reagent
FTo PFroinsiona Io Un Only
WARNING: NOT FOR INJECTION
For or vitro Diagnostic USo
STORE BELOW -15-C.
E. R. Squibb& Sons, Inc., PTinueton NIJ 08540

DIGOXIN IMMUTOPEO Kit Ust 09360
Diagnostic Reagent * For Professional Use Only
For in vitro Diagnostic Use * WARNING: NOT FOR INJECTION
Contains sufficient material for 200 radlolmounoissay tests
Not for Internal or External Use In ulomios or Anlmals
CONTENTS& I Vial-'I DIGOXIGENiN

I Viol (2.5 ml.) - OIODXIN STANDARD.
1 Vial (10 ml.) - DIGOXIN ANTISERUM

I Vial (2.4 g.) - BARBITAL BUFFER MIXTURE
1 VIal (1.5g.) 0 POWDERED CHARCOAL
Viol (1 g.1 BOVINE SERUM ALBUMIN POWDER

I Vial (4.84 g.) -1RIS (HYDROXYMETMYIJ AMINOMETIHANE UTRIS)
STORE BELOW- 15C. See egsclosed dIrectlons
EXP. DATE- LOT NO.:

E. R. Squibb & Sons, Inc., PrIec.to.. N. J 08540 MadelIn U.S.A. M5335



SQUIBB
J3-313B

Digoxin IMMUTOPEO Kit
For Quantitative Measurement of Serum or
Plasma Digoxin Levels by Radioimmunoassay

For IN VITRO Diagnostic Use
For Professional Use Only
DETERMINATION OF SERUM OR PLASMA DIGO N LEVELS BY cjreased lipid solubility,. resulting*n a marked difference in the Isar-
RADIOIMMUNOASSAY . m okinetics of the two compounds.
Measurement of bod constituents or administered mpounds by the pharmacologic activity of cardc glycosides is contained exce-
technique of radioimmn oassay offers a bioanalytical t I that combines sivel in the steroidal (aglycone or gen) portion of the molecule. Th'l
the extreme sensitivity radioisotope methodology w the extreme sugars ssess no intrinsic activity, but th enhance the pharmacologidac-
specificity of immunologi techniques. The procedure req es a specific tivity of e aglycone several times, presu bly by increasing solubility or
Santibody, a radiolabeled ant en, a pure sample of the antigen o serve as a enhancin the ability of the drug to penetra cell membranes. The phar-
reference standard, and a eans of separation of free a *gen from macologica y active aglycone portion of the igoxin molecule, devoid of
antibody-bound antigen. The ocedure follows the basic princsle of sat- the sugar re dues, is referred to as digoxige n, and is the radiolabeled
uration analysis, where there is mpetition between labeled and labeled component of e Digoxin IMMUTOPE Kit.

\antigen for a fixed number of anttody binding sites. As the conce ation Biological Pro rties: Digoxin is well absorbed om the gastrointestinal
6f unlabeled antigen (the substan actually being measured) inc ases, tract, with appro imately 80 percent of an oral do being eventually ab-
l s of the added radiolabeled antige will be bound to the antibody. en sorbed. Followin ral administration, peak serum vels are found at oneeqlibrium has been reached in the a igen-antibody reaction, the free d to two hours. Absoltion is not, diminished by food or asting, although thebou components of the mixture are parated, and the relative amou shape of the curve de ned by serum levels has a some at lower and more
of ea are determined by measuring e radioactivity of the separate extended peak.7
compo ents. The absolute quantity of un beled antigen in the sample be- Doherty' and co-wor rs administered tritium labeled oxin to human
ing ana zed is determined by comparing e assay results to a standard subjects and found a mo or less constant relationship bet een tissue and
curve pre Tared with known amounts of the u abeled antigen. serum levels. Concentrati s of digoxin were always highe in the heart,

In the oxin IMMUTOPE Kit, antibody o digoxin (raised in rabbits followed by liver and kidne The ratio between heart and seru concentra-
by admins' tion of digoxin coupled to hu n serum albumin) serves , tion was rather constant at 30. .1 The relationship between tissu and serumas the specia•ntibody, purified digoxigenin I eled with 1251 serves as concentration and the fairly niform serum concentration o several
the labeled anten, and purified digoxin is used s a reference standard, hours during the post-absorptiv phase, provides the basis for th clinical
Powdered charc al iused to separate free digoxi from antibody Ise of serum digoxin determinati s.9
digoxin, and digo in levels are expressed as nanogr s (ng., 10-1g.) ofdi- There is some controversy as t the nature of the binding (sped c vs.
goxin per milliliterf serum or plasma (ngml.). n specific), but it is generally acce ed that digoxin forms a complex ith

RATIOALE OR Uthe lasma m~embrane-bound enzy , Na', K+ ATP-ase. It has en
RATONAE FR Usho that all cardiac glycosides inhi it ATP-ase activity in cardiac a d

The measurement of se m or plasma levels of digoxin by dioimmunoas- other issues, and that concentrations using inhibition are in a rang
say has proved to be a v uable adjunct in the clinical diagn sis of digoxin known o cause a positive inotropic ffect.7 As with other cardiac
toxicity. Since excessive ceumulation of digoxin is a majo factor in. the glycosid ,digoxin acts primarily on the art to (I) increase the force of
development of toxicity, a dthere is some constancy in my ardium-to- systolic co traction; (2) slow conduction an engthen the refractory period
serum digoxin ratios,' dote nation of serum digoxin concentra on can be through the V node and bundleofHis; and( alter cardiac vagal activity.
of help in the diagnosis of d in intoxication 2  Digoxin is xcreted largely unchanged in th urine. Loss in the stool ac-

Measurement of serum or pI ma dil ain by radioimmunoassa as the counts for abo 15 percent of a single dose, wit virtually all of this being
advantages of speed and simplic over the originally used double- 'otope derived from bi -. Of clinical importance is the di et relationship between
derivative mrethod and has the vantages of simplicity and spec city glomerular filtrat n rate and the clearance of digo in. Patients with renal

ve bioassay methods.4 The more cently developed 55Rb uptake me od impairnent have ignificantly prolonged serum h f-life and tend to ac-
h yielded results that are in goo agreement with results Obtained cumulate the drug. nephric subjects exhibit a very ong serum half-life
ra immunoassay, but requires a day o obtain results versus one. hour r and have markedly i reased excretion via the stool, a arently represent-
quir for radioimmunoassay.5  ing a secondary adapti mechanism for limiting the pro essive accumula-

Th Digoxin IMMUTOPE Kit utilizes "I labeled digoxigenin in lieu of tion of digoxin in Such p ients.7
3H 11ab ed digoxin that is employed in mna of the procedures described in
the liter, are. The use of "If5 rather than 3H voids the problemis associated
with sam c preparation and availability o liquid scintillation counting CLINICAL APPLICATIONS
equipment. n addition, the use of internal cou ting standards to correct for The clinical use of digitalis a its component glycosides is ac ompanied
quenching a ociated with the presence of var ble quantities of bile pig- by a distressingly high prevalen e of toxic manifestations, the mo t serious
menit r ne lobin5 is avoided with the' 11a 1. The half-life of I'1 is ofwhicharearrhythmiasanddis rhanceofconduction. Many fac rscon-

s.Th lex fash th eisn f-rays *ibute to the development of digi lis toxici, with perhaps te rm mi-

ar nod in rc tope Sicays in a one the ren is p grtant ofa

and~c 
nun to wit wh seraiai nefuiar 2

em solid crystal gai ma scintillation detectors. There i. no beta emission. corr atio n bet ween serumA and t issue I vels oldigoxin. the maeasuremenf
scrunl cigoxin levels provides useful I fontmation in the diagnosis of -

DIGOXIN CHEMICA ND BIOLOGICAL PROPERTIE goxin xiciiy. InI view of the nmultiple actors goveming individual re-
Cheicl Properties: goxin is a pure glycoside obtainec rum the leaves sponse cardiac glycosides, however" I lust be stressed that seruns di-

ofDgitalsltt. Li all cardiac glycosides, digoxin consists of a gxnme Irmet should be viewed asj t one of manyipratfc
steroidal portion or aglc e ', and a glycosidic portion, cons ting ciof three tors,' to be Igenacmlxciial settItdigitoxose sua reius oi sfrsduo artial hyd lysis of the T The mness emnent of seunioi ees conjunction with careful

naturally occurring Lanatosi C found in Digitalis lanata. It fers from investigation f adherence to prescribed IIIdi tion schedules, has also
diioi ythe presence of a extra hydroxyl grou at th 2 osition. been of value I detecting patients who fail to c ply with the prescribed

Because of this structural diffe ce, digoxin shows increased pol ity and dosage reguimen. 2.13

3-313B J3-3 13B



CLINICAL STUDIES (1.5 g.), one Ial of Bovine Serum Albumin P wler (1.0 g.), and one vial
Studies from a number of lab ratories, using several different chniques, fTrh vmethvamomethane (TR1S,/4.84 g.).
reflect substantial agreemen concerning serum or plasma dig in levels in
patients receiving usual do es of this drug. Belier et al.'

4 
co ucted a pro- WARNINGS

spective study of 931 co_ ecutive patients admitted to a mr ical service at For In Vitro Diagnostic Use. For Professional Use Only.
their institution, to desibe the prevalence and epidem ogy of cardiac Note: This radioactive material may be received, acquired, possessed,

/digitalis toxicity, and correlate serum concentrations of digoxin (mea- and used only by physicians, clinical laboratories or hospitals and only
sured by radioimmu assay) with clinical and bioche sical data. Fifteen for in vitro clinical or laboratory tests not involving internal or external
percent of the patie s surveyed were taking digitalis n admission, and of administration of the material or the radiation therefrom to human beings
these, 23 percent , re definitely toxic, and 6 percen possibly toxic, as de- or animals. Its receipt, acquisition, possession, use, and transfer are sub-
termined by seri electrocardiograms. There wa a significantly greater ject to the regulations and a general license of the U.S. Atomic Energy
prevalence of avanced heart disease, underlyi atrial fibrillation, ano- Commission or of a State with which the Commission has entered into
rexia, acute o chronic pulmonary disease, an renal failure in toxic pa- an agreement for the exercise of regulatory authority.
tients, versui ontoxic patients. Mortality was ore than twice as high in E R u Sons fnr
the toxic gr up versus the nontoxic group. T e mean serum digoxin con- in vttro cmical taooratory esting with the Digoxin IMMU PE Kit re-
centration n toxic patients was 2.3 ± 1.6 ....S.D.)'ng./ml., whereas the quires only a general lice sse from the Atomic Energy Co ission. The
mean lev I in the nontoxic group was 1.0 0.5 ng./ml. (p<0.005). The general license is issued o any physician, clinical laborat•y, or hospital
degre overlap between the two grou was somewhat greater than re- who obtains a validate registered A.E.C. Form 483. T s form must be
porte y other investigators, and was tribuied to the prospective natur submitted in triplicate o the A.E.C. The possessor of a eneral license is
of th udy and the long time interva (i.e., u to 48 hours) between t subject to the condit' ns and limitations under 10 Cng i. 11. (A specific
las ose of digitalis an• heperforms e of the serum digoxin assay. It as license is available from the A.E.C. for quantities rger than 200 mi-
e hasized that because of the ov ap of serum digitalis levels in mi- crocuries).

lly toxic and nontoxic patients Icl reliance on these levels for t de- ,.
ermination ofthe presence or abs nce ofdigitalis toxicity is not wa anted. PRECAUTIONS

Knowledge of serum glycosi levels wag found most usef when The by-product material should be stored in the original shipping container
weighed in the entire clinical c text. or in a container providing equivalent radiation protection until used. Ob-

In a previous study, Smith nd Haber" reported a mean ser digoxin serve the following precautions in handling radioactive material: 1) There
level of 3.7 : 1.0 (S.D.) n ./ml. for toxic patients, and a mn n of 1.4 ± should be no pipetting by mouth, 2) There should be no smoking or eating
0.7 ng./ml. for nontoxic pients. Ninety percent of patient without evi- while radioactive materials are being handled, 3) Cover hands with rubber
dence of toxicity had se digoxin concentrations of 2.0 g./ml. or less, gloves during and wash thoroughly after handling radioactive materials.
while 87 percent of th toxic group had levels above 2. ng./mi. Blood 4) Wipe up spills quickly and thoroughly; add the contaminated materials
samples from these pa nts were obtained between 8 an 2 hours after the to radioactive waste matter. 5) Solid waste can be stored until it decays. It
last dose of digoxin. may be discarded in the customary manner, after removing labeling. When

Johnston et al. ported~men psma digoxin leecs of 0.92 - 0.19 the radioactive material used has a relatively short physical half-life, con-
ng./ml. for adequ ely digitalized patients taking 0. mg. of digoxin per taminated material may be stored in a specifically designated area in a
day, while patien taking0 lasna level of 1.23 . covered metal or plastic container conspicuously marked with a radiation

+ 0.1 ng./ml. enty-one patients who fulfilled he criteria for digitalis caution label. Monitor each piece of material for radioactivity and store un-
toxicity had m an digoxin levels of 3.15 t 0.25 g./ml. for the 0.25 mg./ til contamination no longer persists. Radioactive material with a relatively
day dosage, d 3.10 i 1.18 ng.ml. for the 0 mg./day dosage. All but - long physical half-life may best be removed by special disposal services
three of the oxic patients showed some deg e of renal insufficiency. In available throughout the country. For a complete description of proper
this study, e blood was drawn for assay thr e hours after the last digitalis waste disposal, reference should be made to Title 10, Code of Federal
dose. Regulations, Part 20.

Zeeg a Ct a5 1i recently reported on a roup of 93 well digitalized pa-
tients d 22 patients considered toxic. T e mean digoxin level for the non- PREPARATION OF TEf" REAGENTS--100-TEST PACKGE
toxic atients was 1.6 ± 0.7 ng/mi. ( nge 0.4 -3.5 ng./nl.), while th I. TrisAcetaeBu SA: Transfer nte con
tox group had a mean plasma level o 44 ± 0.9 ng./ml. It was conclu d the vial conai ng Tris(hydroxymethyl)ameinomc ne (TRIS) and
th the difference between the ina digoxin levels in toxic and nont . ic t cot is (0.5 g. o t c vine.. ... . . ~~t h e e n t i r e c n s .i . o f t h e v i a l c o n t a i n i ng s er u m a l b u -
ptient was significant, however, a ertain degree of overlapping did ist. min powder e a suitable container and add 200 ý. of distilled water.

was also concluded that the b d sample should be withdrawn least After dissol rg the solds adjust the solution oH 7.4 _ 0.5 using
six hours after the last dose of goxin to correctly judge the pl ia di a few do 17m.) of glacial acetic acid. ore final solution at
goxin level. 2-8' C.

Park et al.
2 

measured seru digoxin levels in a group of 12 adult pa-, 2. Charco •Suspension: Transfer the entire co tents of the vial contain-
tients, and found a mean di xin level of 1.1 - 0.1 (1 S.E.) g./ml. for ing the I arbital Buffer Mixture (1.2 g.) to , suitable container and add
108 nontoxic patients, and mean level of 3.8 :t 0.5 ng./nl for 21 toxic 120 . of distilled water. Adjust the solu on to pH 7.4 ± 0.5 by add-
patients. An overall accur cy of 89 percent was reported for he method in ing "2N HCfI(--3.4nil.). The 0.2N HC an be prepared byvdiluting 2
differentiating between xic and nontoxic atients. Ninet percent of the cncerated HCI to 125 nl. wit istilled water.
nontoxic patients had s rum digoxin levels below 2 ng./ ., while 86 per- lspensiocent of the toxic pati ts had levels above 2 ng./ml. B od samples were o. . .. hec ac a s n il nieco tns(. 75 .

centofe tog . B od samples were "the vial containing powdered char oal to the above solution and stir
drawn between 5 an 0 hours after the last dieoxin do igorously fr several osinutes. C tion should be used in openin

In arevi ic Smith and Haber" observed hla despite ic multiple the c/hor--orl vial, cspeeirml if poitted immediately h oler rernovit
variables known in tfluence cardiac rcsponsc to di italis glycosides, sig- from storage at freezing temper are To avoid forceful expulsiom of
nificantly higher lcan serum digoxin levels were o erved in toxic.patients the contents oft/e vial, it sho d be ventted with a hypodermic ee-
compared with ontoxic patients in nearly all stou s published to date; the die prior to removing the al•ntum seal. Store the suspens' n at
study of Foge an et al.t

7 
being the only except n. Results on over 1,000 . 2-8' C. and stir vigorously efore removing aliquots for us

patients hav shown that mean digoxin levels is patients wits toxic sms 3. Diluted I's DigoAigenin: lilute a portion of the t"" Di xigenisn
ifestations e about two-fold higher than th•o ofkpatients without toXicity. Trle with tfe w th BSA

Theypoi ut hat espte te senihcaisl dffernt scai hecls.how-su 1 plie wih i \, kt1wIhs c Tris Acetate Buffer with BSA prepairedl
Tie , po ,t o t that despite the significanl differentmeas tep #1 above), so tat the final solution has a radioa ivity cotn-

"eI., ovx lap has becn observed it most se tes and it must be esphasized ccttratios of appr oxis tely 5,000 countts per stitsttte Ir msililiter.
that no rbitrary level can be chosen "Isie cc•• arIy difterentiatts toxic roiss A pproximately 0.2 sn . ofthe radioactive solu t"i cli' ( I to 100 ml.
isoiuto ic serum d igoxin concent ,,ions hey conclude that xxill ive cse desired 5,000 cp•,s/s,. The rejit i-red xy ose Will vary
.eVe ' are 1 °St ile cs ucicfu xnteis it ' -rcic( oge bet with I l other r cel ont vi wiil tlsý efficiency nId cdiiscrii nator set tins g on co int ag equ ip ent

ia s inthle chniical context. uIsed. 'Uhe diluted~ "I ligoxigenin should be storeuhl at 2-8' C. and
.lsAGENTS prepa ech week. /li•e Digoxin IMMUTOPE Kit •s available in 100-test and 201-lcst.¢

packages. The 100-tcst kit coot s IS te x ial of ,251 Digoxite (3/ m .. PREPARATION OVrTEST REAGENTS-200-TES1)PACKAGE
with a total activity of .75 t) one xi I ol Digoxt Standard (., tinl.). I Thrs Acentae Rhjler iwith BSA-: T aansfet the cust contents (4.84 g.) of
one vial of Digoxn A.. . t ( 0 ti.J ), one vial of Bai bital Bt. f'i tCfix- (te vial c taising Tis(hvdroxysetlyI)ai c ilsase (TRIS) and
itt6 (containing 0.-I g. sodi os barbital, 0.92 g. sodium chlori c, 0. 12 g. 'se citire ,(outents (I 0 gv) tf usc xial cost uing bovine serumn albu-
sodinus acetate ihydraic. oi total of 1.2 g.), one vial ( Powdered 1sins poWx cr to i suiraibIC container and ad 400 fill. of distilled Water.
Charcoal (0.75 g.), one v d of Boxiute Scterun Albulnini Po Ier (0.5 g.), After d solvints tile Solids adjust the solt ion io pl-l 7.4 + 0.5 by add-
and one vial ol'Tris(hyd r vyntetyl)aitoisethane (TRIS) ( .42 g.). ing gl 'ial acetic acid (-2 itl.). Store fi al solution at 2-8' C.

The 200-test kit cot mi/s'omie vial of "I Digoxigenin (3 nl_. xvith a to- 2. Chaar oal Suspension: "Transfer the en e contents of the vial contain-
tal activity of <8.75 Pri), one vial of Digoxin Standard .5 iml.), one vial ing, e Barbital Buhffc Mixture (2.4 " to a suitable container and add
of Digoxin Aistiserut (10.0 ml.), one vial of Barbital B fer Mixture (con- 24f isl. of distilled water. Adjust th solutios to pH 7.4 ±+ 0.5 by, add-
raining 0.35 g. sod" ms barbital,. 1.84 g. sodiiusm chlo •e. 0.23 g. sodiumn i/g 0.2N HCI (-6.8 nil.). The 0.2 HCI can bc prepared by dilutiig
atetatie trib vdrate fori ýtootaI of' 2.4 -. ). otse xvial o powxxdered Clsarcoat Isil. of coiscenis i ted IICI iii 125 iss . of dist illed wa':ter.



•Top pare the charcoal suspension, ad the entire contents (1.5 g.) During the separation ste the charcoal suspension shout e added
of the ial containing powdered charcoa o the above solution and stir only to the quantity of tube that can be centrifuged simultan ously. The
vigo usly for several minutes. Cauti should be used in opening equilibrium of the antigen- tibody reaction is altered upon p longed con-
the harcoal vial, especially if open d immediately after removing tact with the charcoal. Af r addition of the charcoal suspe ion, samplesfr storage at freezing temperatur. To avoid forceful expulsion of should be centrifuged as uickly as possible.
t e contents of the vial, it should e vented with a hypodermic nee- To facilitate accurac in the transfer of the supernata to its counting

le prior to removing the alumi m seal. Store the suspension tube, it is recommend d that the rims of the two tubes b touched to effect
2-8' C. and stir vigorously bef e removing aliquots for use. complete transfer of e liquid.
Diluted 1251 Digoxigenin: Pre are this solution in exactly the s me Reagents from i dividual kits should not be inte ixed with reagents
manner as described in ep #3 under Preparation of est from other kits.
Reagents- 100-Test Packag

NOTE: With the exception of e diluted 1i5I Digoxigenin, all agents
supplied with the kits, and the eagents prepared above, will re in stable Procdure
for the useful life of the kit th which they were supplied, pr ided rec- proce re d r b is bs o rm fd i

S ommended storage condit "cs are adhered" to. Unopened kit• should be Thne procedure described below is based o• performance of duplicate
om edstor age conit eds are adhered to. Un e shoul be analyses o0 all samples assayed. Read entire rocedure before starting test.

1. Mar a series of test tubes with the nu ers I through 14. The first 12
tub s are required for preparation o the standard curve and the re-

COLLECTION OF BL D SAMPLES FOR ANALYSIS ining two tubes are required for , say of one clinical sample. Two
An appropriate quanti of blood should be collected fro a peripheral vein ditional tubes should be used fo each additional clinical sample t
using a standard blo d collection tube. The requireme for an anticoagu- e assayed.
]ant in the tube will epend on whether the test will b conducted on serum 2 Add I mi. of diluted 1551 Digoxi nin to each tube.,
or plasma. Blood amples that are not~processed o the day they are col- .Add the following quantities Digoxin Standard to the respe ive
lected, should stored under refrigeration. Se mn or plasma samples tubes: tubes #3 and #4-5 ji. , tubes #5 and #6410 gI; tubes #and
should be froze if not assayed within 48 hours of ample collection."8  #8-20 /A.; tubes #9 and # -30 td.; tubes #11I and # 12-SO I.

There is co iderable variability in the literatu on the time at which the 4. Add 100 lit,. of the clinica sample to tubes # 13. and # 14. T e com-
blood sampi should be drawn following the I t dose of digoxin, with in- position of the 14 tubes is mmarized below:
tervals ran g from 3 to 48 hours being repo ed. Redforsis claims that an
interval o 4 hours provided a steady state c ndition that gave the most re-
liable re etion of the digoxin concentrati in the myocardium, and gave
g Foodid to day reproducibility. Most ot r investigators used intervals of l and 2 None
4 to hours, with the general consens being that an interval of at least 3 and 4 D Std ( Lo) 50
six urs should be allowed for serum r plasma concentrations to reach 5 and 6 D Std OL) 100
pla au. Regardless of the time inter I used, it is strongly recommend d 7 and 8 DSt 20, l.) 200
th the time interval be recorded for ach specimen drawn, and the di in 9 and 10 D S (30 tel.) 300
Iel be expressed in g./mI. for th chosen time interval. It is sel- evi Ia 1 d5 .) 500

as the greatest diagnostic accur y will be attained by establish xic 1 and 12 D . ( 100 /.uk
and nontoxic levels at a specific e interval. The same levels and me in- 1 n 4 n ape(0 e. nnw
tervals should be used for subs uent diagnostic studies.. 5. Add 50 br . of Digoxin Antiserum to all 14 t es, mix gently, and in-

* In addition to specifying t time interval between bodcletion and cubate a oom temperature (22oý-24' C.) fo 0 minutes.
the last digoxin dose, the p ent history should be thoroughl crutinized 6. At the d of the incubation period add 1 I. of the charcoal suspen-
to determine if any diagno ic or therapeutic radioisotopes h e been ad- sion t all tubes. The suspension should e kept under constant agita-
ministered to the patient the week or two immediately ior to the di- tion ring removal of the I ml. aliquot
goxin assay. It is also i ortant for the assay request to s cify the exact 7. Mi the sample gently, and then centr" uge for 2 - 3 minutes at 3000 -
drug being used (i.e., goxin, digitoxin, or digitali~s), tow void erroneous 4 0 rpm.j
assay results. 8. ecant the supemnatant from each te into correspondingly numbered

There is no requir ent that the patient be in the fits 'g state at the time ubes .
of administration o he last digoxin dose or during th nterval prior to col- 9 Measure the radioactivity in all bes (i.e., tubes containing charc I
lection of the bloo samnple. residue and tubes containing s ematant) by counting in a stan rd

well-type gamma scintillation ounter (discriminator settings 2 - 50
RADIIMM ASSY TST POCEUREkey). Subtract background c mn and record net cpns for each t e on

Ithe worksheet provided wit the kit.
Materials N ded 10. Calculate the % Bound ( goxin bound to antibody) for e of the
In addition o the reagents and materials pplied with the Digoxin original tubes using the Ilowing formula, and record ret ts on the
IMMUTO Kits, the following equipment i required: worksheet:

1. Cent fuge capable of 3000-4000 rpm
2. We -type gamma scintillation counter Activity n Supernatant tube (cpm) x 100
3. p meter and standards % Bound =
4. frigerator Activity i upernatant tube (cpmr) + Activit
5. reezer
6 Magnetic stirrer and stirring bars F '

Test tubes, Squibb Standard Tes ubexample: Tub #1 Supeatan -2400 c
Glacial acetic acidTo #Chral 20 p

9 0.2N hydrochloric acid u e )
10. Oxford sampler and tips for .0mi]. and lO0 p]. (or equivalent %BudTb )=2400x2100 =8
It . Hamilton repeating syrn s and holders, 0.5 ml. to deliv 10 ,ýI.Cliltth vrg on vle otedplct ape n/ ~ ~ ~ ~ v -I.....,f.•'-\ 1 Calculat the average % Bound vaL ues fo the duplicate samples andand 2.5 ml. to deliver 50 1. (or equivalent) r age values 0 w1 orksheet.
[1 Container or radi aiv waste e,
13. Usuial bench etluilpinei inceluding racks, gradulates, and akers 01 ll>p 12. Prepa :i Stanffdard Curve by pslotting ie average % Boutnd vaIlues

propriate sizes to ac nsmiodate the qutantities of reage s used in this agi 'I teqantity of Digoxin Standa aldded to the respective tuibes
test. (i.e ,tubes I throtugh 12). Sec- the sa pie standard curve depicted on

tb worksheet for gu~idance in po g the data. The standard Curve
Important s own on the worksheet is provide for guidance only. and should not
It will take approxi iately one hou fr he frozetn re" ets to thaw Ut)aO e used in calculating digoxi Icvailcl samples. [removaf the pat . 'I Di g n anot 13. Determine the quantity (•.tg•,) s oxinOn the clinical sample by e-c reedonst) yrfo't pl fcorm nThes "• De ig n i "el tloniferring to the S tandsard Ctirye p cpa red aibove. The % Boon d valuoior
X at the recommended storge ten erature. ec spew coespod spcifcuantit ofdox co-

Repeated tha ing and refreezing of the Digox.it•S'ttandard an i D igox n "7 a ned iii the sm ple.ec'ed~~~~• '0'"V, tnadadDgcntie ntesample. g Dgox 'cipei I
Antisertun do ot significantly affect test resltsjI is recommended that / 4 alula e wiaticen ro I plasma di. m . i l /aflw
aliquots be r soved from the original containef by means of a hypoder- 1 • r plas , . , s:
mic needle rnd syringe. The Digoxin Stand fd!ind Antiserum should Serumn or plasma g oxin in Sample • 10
be stored their original containers, wit 'their original rubber clo- Digoxin (ng/mI.) - 9. 19
sures. D not transfer these reagents to other container or change D1i ("g/o 000l.
thie rub er closure supplied in the vials. . For example:

Sin er volumes of serum or plasma n be used in the radioinumiunoas- Clinical sample contai 150Agxg. Digoxin
say t t procedure if high digoxin levels re anticipated. The calculation of 150 X 10
dig (in levels should be modified ace dingly to reflect the aliquot used i Serum or Plasttta Di xin - = 1.5 ng./ml.
th- est. 1000 J3-313B
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PA METERS OF THE TEST PROC URE 2. Park HM, et al: ical evaluation of radioimmuno say of digoxin.
The s ecificity and sensitivity of the test ocedure depends on the specific J Nucl Med 14:531- 3, 1973
charac ristics of the antiserum provided i the individual kit shipments. In 3. Lukas DA, Peterson E: Double isotope dilution den tive assay of
general I rms, antiserum produced in a ma er similar to that supplied in digitoxin in plasma, ne, and stool of patients maintmed on thethe Digox IMMUTOPE Kit has shown so ve cross-reactivity with digi- \ drug. J Clin Invest 45:7 -795, 1966
toxin, whil other steroid compounds, less s nilar to digoxin than digi• 4. Smith TW, Haber E: Cu nt techniques for serum or plasrn digitalis
toxin, were •sentially without effect in the assa system.2 0  assay and their potential cliical application. Am J Med Sci 59:301-

The sensiti ity of the assay system is a funce on of the avidity of the \ 308, 1970 •
specific antiser employed in the assay system. "ae sensitivity of the Di- \5. Lader S, et al: The measurer nt of plasma digoxin concentrat ~n: A
goxin IMMUTO E Kit is at least as great as the 0. lg./ml, sensitivity re- comparison of two methods. E [op J Clin Pharmacol 5:22-27, 197
ported by Smith a]• Haber.0  

6 Smith TW, Haber E': Clinical lhie of the radioimmunoassay of ae
The reproducibil y of test results is based on a gr at number of vani- \digitalis glycosides. Pharmacolog al Rev 25:219-227, 1973

ables, not the least o which is the attention to detail ex cised by the indi- 7. •oyka LF: Clinical pharmacology f digoxini. Pediatr Clio North Arr
•k vidual performing the •est. Exercising a reasonable degr• of care, repro- 19241-255, 1972 '
•k ducibility of Digoxin IMIJMTOPE Kit results should be II•l within the 7 •,8. Do erty JE, et al." The distribution •d concentration of tritiated di-

percent sttandard deviatio• for replicate assays, and the 12 p cent standard gox• in human tissues. Ann Intern Me 66:116-124, 1967
deviation for assays condi ted on the sam amls on diffe nt days, re- 9. Dohehy JE'. Digitalis sermlees: Cnical use. Ann Intern Med
pote n h ltraue o a ilar assay system.•°• 74:787k789, 1971

Stde ntercvr eu fadddgxn aeencn 0 ulr :Dgxn muooi pra sto measurement and re-

centof te execte digxin a esusin serm smple of oth 1. nd 1. Smth T, abr B:Digxinrntoxcatin:sTrelaionsiploicliica
min Invest 49:2377-

e laoratriesto etablsh te r~ obaine wit thekit.12.Davison D: doimmnoasay: eneallyandpgoxiispeificlly

* ru digxin evel wee deerm d fo 196patents(235detemi -J NcIsMdrTem1:1-25,197
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ad clinica

dioi h aneo vlesfrthsreet asc00-32vgity .with 14.i Bels.er GA Diiain inetoiaonAprsetv naltdywh

\PA E71RdicineN.. say sofd xnal

8 e of tMhe Kit hag btwen 0. n 1.99 nm svel tiM5ed -7999 1999,619

Serum oxin dtertermiaidcmounds , w ere sad s abov from3 patoient wtha 15g.. Joihnso I, Haet aE: PCau dgxn levhiqels in ermor digitalizes oi a
dioxin, tore ity. wtheioxin levfels for 31th ee pasytients' average 3.05 te ts. hed r poAutrntal 1. 6385 1972plcton mJ e ci93

nge/ml., wi a rng of 21toe 7.4a nysteml Fis e o of thes patiiets~ thad di-, 16 1egr9JW70 a:Te iimnasa fpam dgi.Cigoxinlevelsh~~~ur 
een 0.0 and 1.dnimgiCetAtaa19-i7, 

1Twentyi patis tmpoynieedi tohae a ossiysyte. denigintoicity werte Di 17 Fogelma A, et a l: Fhmasuib ity of plasma digoxin ioncdfenreating:
shown to ha E s i m s vatlueass gragn eaasthen 0.2 ang.0g/m : se sixivty teoxpaic o ofro n-twoxi patenthos. ancet li 11: mco 727-729, 197
perýent (60% oft shad ale s ofit 2.Tg/l rhhe.I.Crc , Haers CA: Flniactors ofetn the radioiinmunoassay of di

taied upotoxi tienN had benntedbgbrt etvautngp-19 dos A:glacsmadigoxi Pa conc ration-Its:2 rlation 17to ioxi dotienty wit ote teth st freseumt digoxsndconetai . a e and clinica effct ini patinsiharacibilto.B er
ab e, nt t eagtoý h tha _tio todetil e isd b th in20 . Ok rF OClieical: Rhadimunoassay r digoxin Techica nd cliniothAl

REFal ERE NCE S let applo tion. am~dc~l1612 971nbedro ae rpo 24-5,17
I. ~( 0 Dohrt J:Tecic ph rmaolg of digitali gtyhies A re82. Cherv LR: Alert a:Tedinsteibuin College cedtaicine N.Y Personald

viewn tnaddva"ýo piaeasyad h 2pcn tnadgxi ua ise. AnnIner Med 6ci:25:682-44, 19687om cto
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Gastrin IMMUTOPE• KIT
Serum Gastrin Levels by Radloimmunuoassay

For Ia Vitro Diagnostic Use

For Professional Use Only

DETE INATION OF SERUM G TRIN energies are well wkhin the detection capabili of modem
LEVELS, Y RADIOIMMUNOASSA: counting equipment., ,re is no beta emission.
Measure .nt of body. constituents by the technique of i
radioimm-un ssay offers a bioanalytic ool that combines the GASTRIN CHEMICAL A. BIOLOGICAL
extreme sensi of radioisotope meth ology with the ex- - PROPERTI.ES
treme specificit of immunological techniq s The procedure astrin is a linear polype *de with seventeen amino acid

requireso a speci antibody, a radiolabele antigen, a pure re *dues (heptadecapeptide), at is produced by the mucsal
sample of the anti en to serve as a reference tandard, and a In 1 of the gastric antrum.9  strin release is stimulated y
means of separatio of free antigen from antib y-bound an- feedit ,alkaline pHcholinergi stimulation and mechanic.tien.Th prcedreten n of, the gastric a~ntu man gastrin occurs in twotigen. The p'rocedure lollows the basic principle. f saturation d:is te~n~ noth, .gastric antrum. man~ gatn occur~sin•.two .

analysis, where there icompetition between labe d and un- almost Ndentical chemical forms,-. hich possess identical
labeled antigen for a fix d number of antibody bin ng sites. biologica activities. Human gastrin is a heptadecapeptide
As the concentration of u abeled antigen (the substa e actu- with a mo cular weight of 2,096; hun gastrin.1: is a hep-
Soally being measured) increas, less of the added di d tadecapepti with a molecular weight f 2,176, due. to the

tigen will be bound to the ntibody. When equilibriu has i presence of a Ifate ester on the tyrosyl re *due at position 12.
n reached-in the antigen- atibodyreaction, thefree ,d Both terminal oups of the gastrin molecu are blocked: the

bo di u are sepaýzrated, t cr N-terminalby th ormation of the pyrogluta I condensation,
tive ounts of 'each are deterin by measuring the radioac and the C-termina y the presence of an amide The excess of
tivity the separated components The absolute quantity of dicarboxylic acids i gastrin confers a strong n ative chargetui~y se t pnaratedh co°mponnt T$•i hae absoldute q uattyr of dr ictb°llecuaeiShiats r i ref°c esi on -.

unlabel antigen in the sample bei analyzed is determined to the molecule, whi is reflected in its electro oretic and
.by comp ing the assay results to a ' andard curve prepared chromatographic beha r."' Gastrin is, adsorbed b .anion ex-
with know amounts of the unlabeled . tigen. change resins.

In the G trin IMMUTOPE .Kit, a ibody to synthetic Yalow and Berson"1 ha studied the nature of imm oreac-
human gastri I serves as the specific tibody, synthetic ivegastrin in human plasm and extracts from gastroint .tinal
human gastrin abeled with iodine-125 ser0 es as the labeled t. sues, and have observed t presence of two immuno ac-
antigen, and synt etic huma int components of plasma g trn One domponent has e
standard. An anion xchange resin is used to se rtfeegsch eeitcsohepaeppdeasi, while the oth
trin from antibody-b nd gastrin, and serum gas n levels are comp nent (BG, big gastrin) has ess acidic charge than hep-

sed as picogr .. tadeca ptide gastrin and based n Sephadex gel column
serum (pg./mi.). 'chromat raphy has' An estimated mle~cular weight of about

7000. The G component usually repr ents the major fraction
RATIONAýLE FOR USE .of plasma strin, and appears to have e same biologic and

_e nmas urement of serum astrin levels by radioini uno- irmmtnologic otencies as heptadecapept e gastrin.
lproce es Th , iologic response to gastrin' the production of

an aid i ic aci by the parietal cells of the tomach. Release

tecti tumors of the Zollinger- ison variety.',- he ea of gastrin from th antral mucosa into the cir lation, follow-
ureme of serum gastrin levels by., dioimmunoassay has sey- ing a varietry oftstii uli, results in a potent still lus to gastric
era] adv tages over the standard ' oassy procedures. The secretion of hydroc oric acid. Gastrin release is inhibited
sensitivity, simplicity, spccificity, an apidity with which the when the intragast p is reduced to 3.0 and elimi" ated at pH
radioinmmui assay can be performed, r ove the obstacles to,--<J 1:.5 or .less,' completin a cycle. of feed back .contrs
routine clini I determination of serum. strin that were as-" Gastrin has effects on all major gastrointestinal '. tvities
sociated with t e m ore complex bioassay ocedure. ncluding secretion, mot~ilit and absorption. These phy 'olog-

The use of .rather than 13Jconsiidera ly lengthens th& i al and pharmacological a ions are discussed in det 'I in
shelf-life of the'r lioiodinated Gastrin empl ed in the test' pa ers by Sanders and Schim el,) and&Grossman.' 0

and reduces radiati exposure to, laboratory' rsonnel. The'
half-life o121is 6 days. The isotope decays a complexý CLI AL APPLICATIONS
fashion with emission 'x-rays and gamma rays ose radia- By use of the radioimm 'unoassay technique, fasting gastrin
tion energies are 27.5 kv and 35.4 key, respectiv. These levels h, e been shown to be mar dly elevated in patients
J3-279B J3-279B



with Zollinger-El on (ZE) syndrome. This ease is caused license of the U.S. Atomic Energy Commission or of a State
by a nonbeta pa creatic islet cell tumor pr ucing excessive with which the Commission has entered into an agreement.
amounts of ga rin, and is characterized hy igh basal acid . for the exercise of regulatory authority.
secretion ands tractable peptic ulceratio More conventional E.R. Squibb & Sons, Inc.

varieties of eptic-ulcer disease are ofte , but not always, as-
sociated wh increased rates of gastriacid secretion, but un- In vitro clinical la oratory testing with thef Gastrin
like pati ts with ulcer disease of ti Zollinger-Ellison type, IMMUTOPE Kit req res only a genera!j licens from the
fasting trum gastrin levels have np been elevated. ..Atomic Energy. Commission. The general licens is issued to

Ser mgastrin levels in the fastg and the postprandial stat any physician, dlini al laboratory,' or hospital ho obtains a
are o markedly increased in p ents with pernicious anemt, validated register A.E.C. Form 483.. This form must be ,

an in many cases, the levels sufficiently elevated to fa in submitted in trp ate totheA.E:C. The possssorofa general
t.range characteristic of p ents with ZEsyndrome. I per- license is su bj' to the conditions.a'nd': ii~itations uidr 10

icious anemia patients, e vated gastrin levels, whh are CgR 31.11. Specific license is availa.e from the A.E.C.
apparently due to high int gastric pH, are promptly d sub- forquantiti .larger than 200 microcuri *.,

stantially reduced after i gestion of hydrochloric ac' PRECAUTIONS

CLINICAL STUDIES The by-product material should be stored in the original ship-

Normal Values: T deau and McGuigan' re orted fasting ping container or in a container providing equivalent radiation
gn ev of 8 protection until used. Observe the following precautions, inserum .gastrin leve• of 85 ±_ 9.8 pg./m t. in 3 normal volun- ha di g rd o ci e m tra:1) T ees ol,-en i etn

teers. Bersonan alow7 reported fasting pl a gastrin levels handling radioactive material: 2) There should b'e no pipetting
in normal adult en that averaged 30 pg.! . with a median of by m at ere be ing or hand Wh.
15 pg./ml., a ..ibuting the lower values t tatistical analysis of rubber gloves during anr wash thoroughly. after handling
the clinical,' suits and differences inag and basal acid secre- rubber qughly af th
tion rates ~r the groups studied. -Dim shed immunochemical radioactive materials 4) Wipe up spills quickly.' or'-thor-

potency- the gastrin standard use. in the assay. prochedres oughly; add the contamninated'materials to radioactive waste

yieldin igher normal values Was' so' cited as possibly 6cn- mattern 5) Solid waste can be stored until it decays.' It may then

tribut~ g to the differences in abs'ute values reported by 'dlifc be discarded in the customary manner, after remfoving label-
ferelaboratories: ". . . ing. When the radioactive material used has a.relatively short

;0 in -isn S me Bers7n and Yalow h physical :half-life', contaminated material may.. be. stoired' in
p rted basal plasmagastrin I els in the ZE syndrome ra ing specifical ly deigat area inha r aitioe au ti cabe.
-omn 300 pg./ml. to 10 ng./ with occasional values hihtamer conspic,,uously marked with a' radiation caution-lblas 300png./ml. to further ffereiate b en vu high Monitor each piece of material for radioactivity and store until

3andpatients With Zollin 'er Ellison syndrome,bnormal bjehts r contamination no longer persists. Radioactive materiaM va'ith a
andpatient With Zolln e Elthe. a hors re--ogpyia aflf a etb eoe ysported a three-to- four-f, d increase in plasma'gastri in normal relatively..longphysical half-lifemay beSt be removed by spe-

cial disposal services available throughout the country. For ajr subjects following, a.:st meal (4 oz. orange jUic two eggs, complete description "of prope aste disposal, reference
and one' piece of dry' oast), while-ZE patients sh ed no rise in Cshouldbe made to Title" 0, CodeWof FederaldRegulations,-
plasma gastrin ley s after feeding. Conversely the infusion of Part 20. 't'

'calcium causes o y a slight increase in seru gastrin levels in
n•oiral subjectv butrmay cause a very large crease in.patients REPArATIO OF TEST ' AGENTS

wit ZE synd me.-- Pt s'wi" l p 'cu "nmi (PA 1. Barbital BufeI olAin Transfer the entire' ntent~s
PerniciouAnemia: Patients' with' peicious anemi (PA) (0.896 g.') of ' the "' containing the Barbital Bu er Mix-

are charac'rizeodby atrophy of the gas c mucosa and absence
of gastri d acid secretion and intrins* factor. McGuigan and tur to a suitable.. • ntainer'and add 200 m. distilled
TrudeaY' have.reported mean fast' g serum' gastrin levels of water. Stir buhtil. u lution isncomplete. The re Iting solu-

:997( E ) pg/ml in 2 patients With pernicious • ion is to be .', d for preparation of the r gents listed

an:e a, with nine.of the patien having serum gastrin leve . below.n R Supnin T teieo
su7ciently elevated to be con ered in the-hypergastrine ic I . e Resinoust. Tr the entie, -
r;ge characteristic of the 7 syndrome'An abrupt fa in tents (3. 1 g.) of the vial containing e Ion Exchange

ma gastrin concentratio toward normal was observ d by Resi to' suiable contaier and add. 5 ml. of the Barbi-
Yalow and Berson' follon t on of 300 ml- 0. IN tal Buf r Solutionxprep'aredin Step ' I above. Storethe

hydrochloric acid to five' atients with pernicious an ia. sus, Sion at 228'C. and stir orously during re-
suos I of aliquots for use in t separationo step.

L- REAGENTS-" :"" .3. B bitcB er with Egg Albi, ni5n Add the entire con-
The Gastrin IMMU OPE.Kit is available-in a 0-test pack-- t ts (0438 g.) of the vial c taming the Egg Albumnin

age. The kit conta sone vial of 115 1 Gastrin .0 ml. with a owder to the remaining 17 ml. of Barbital. Buffer Solu
toa a ..ctivito G r S ation prepared in Step' # above. Stir until solution s.total ac tiv ty of / 3'~ d gqil 

so uton s

it2 of 7. on vilofonfnStnar
1 .) :o n e al 6c o m p l ete . S to r e a t .2 8

(2. 0 m1.), 'n"e v af Gastrin Standard B (2 ml.), one vial of 4. Diluted "'Iastrin aS tiot'Diue poro of
Gastrin Antis m (5.5 ml.),one vial of rbital Buffer Mix- 4 .D .as . : . pri o '

ture cnti '. g 0.760 g. sodium'n barbital nd 0. 136 g. barbital, Gastrin s upplied wit .the kit with the 'Bar-bital Uffer
for a total 0.896 g.) one vial of g Albumin Powder th Egg slbtiniin racl ite
(0.438 andone vial Ion Exchange esin (3.125 g.). ttion sa ro tiy concenera ' n of ap-

proximatel '0 counts prmn te pr i iliter. Ap-WARNINGS . - " • • ' ' -- proximately 0.11 . of the radioactited to

.For In Vitro DiagnosticUse. For, Profess•i•nal Use Only. 100 inil. will ive the desired -- 4000 c /nil. The re-
quired vol0!'•e Will vary with, the effi ency and dis-

Note: This radioactive materi&l may bereceived acurd' criminator ettings on.the counting equ' ment used. Only

possessed, and, used o nly by physicians, clinical ' that qua ity of diluted .. I Gasri required for the
laboratories or ho'spitals, and only. for in vitro clinical, or numner f assays pet-formed i a on' week period should
laboratory tests not involving internal or external adminis- bepre ared at any given time. Th diluted 124 Gastrin
tration of the material or the radiation therefrom to human ' sho 2 e an prepared fresh each .'
beings or animals. Its receipt, 'acquisition, possession, use, we To avoid forceful expi ion of the contents of
and transfer are subject to the regulations and a7 general t vnted o
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pe with a hypodermic need 'prior to removing the Procedure
minum seal. . The procedure desc ed below is based on pe rniance of
S/e ..duplicate analyses allfbsamples assayed. Read ntireproce-

- ote.\With the exception of e, diluted I2'I Gastrin, all.......dure before start gtest.
reagents supplied with, the l, .nd the reagents' prepared

/ above will remain stable f the useful life of the kit wit .. 1. Mark a s ies of test tubes with the n mbers 1 through
which they were supplie provided recommended storaP6 14. The rst 12 tubes are required fo preparation of the

t" conditions are adhered to tore unopened kits below - 150 standar curve and'the remaining 2 bes are required for
assay f one clinical sample. Two ditional tubes should
be ed for each additional clinic .sample to be assayed.

COLLECTION OF B OD SAMPLES 2. A ( 1.0 ml..of diluted 1251 G trin to each tube.
FOR ANALYSIS . .. . 3. ddthe following quantities: GastrinStandard A to the
An appropriate qutity of blood should be c ected from a espective tubes: tubes #3 n• #4-10 A1 .; tubes #
peripheral vein u qastandard blood collecti "tube that does .afnd #6-20 A1 .; tubes # . and:#8-40 Al.
not contain an coagulant. The blood s le may be left at . Add the followingquanti es of Gastrin Standard B to e
room temperr ing clotting and ren -l of the serum. respective tubes: tubes land #l1- 1A.; tubes .11

Blood samp s that are not processed on e day they are col- and # 12-20 A 1.
lected,: * 'd be stored undeS refri ration. Serum sam- 5. Add 100 A. of th clinical sample to tubes and
pies shou 6e frozen if not assayedw in 48 hours of sample # 14./..
collecti -

It is ecommended that the patie be instructed to fast over- The composition o the 14 tubes is summarize below:

AUTIN: T he preenc f h n in the blood' le 1 and 2 one 0 p

7IandadStdtion0,to th2
RaDtrQIMMUNOSS EST.ROCDUR 9.an 10 Std B(1 • l. ,5011 a1ndf . Str -2I 1100

1.-. .. af test rsults). .
2..W ellty gam m a sc entillation counte 7. A th e d of e

3.l alefriga n ator gtoe Exchange Resin Sun eninthlltbsuhesseso

4. Freethe ator o shul be ka

5 M a-.etic.s .7tirrer d • .) 2stirri

6. To tuesquibale Standar Te Tue Lis #002 8. th " ... q ... .. hd shain . vortxin7. orex. M th sam peIorougyabysan

8. fod smper ndtip . m., 00Ml. ad 1 Mfo a few Sectds an then Al.r)ug fo 540iutsa
for 3000-4100

(otreqivals ent)d 9. Dean t Th Ci.Sumplernn from eAc tube kntowrepnd

beakers-ofapprop, ate sizes to accoinmodate e quan- co te - (disc..i.a... setn '20"• -5 key ..utrc
tities of reagents ed] in this test*bkrtncpnadrodncimfrehtuente

Inmportaont. 1 ata she provided swith thei

twll[ take appr iae on hu festh io i frula a recordtresuhaw upon rem al from te styrofoam platf . The 's i Gas-th s.

trin solutitone "not erxpec0teedS t~o solid i fy aathe 'recommendaesd on °nthedata shleet:--[/ i -- I.. ..... -
Gastorage te rature.

Repeate ~ ~ ~ ~ ~ ~ ~ ~ ~ the thawin andn refeznereGsrnSanad / ate Atvt inc ipenaan (cpm)i

radioimnasa etpoeueiihgsrnlvl r n

ticin~wil gmc
I .Cnified accodinly to rflc e0040 aliqtio tienthet

A preciitate m d 12. Calculate 'erage B/F valies fO the di lcate samples

. antiermy hoevaer, iscdo s otnte w t

Durin the eparaion s, , te io Exhag Resi epen 13. Prear StndadCuv byo perott the20 av0erag B/
sion ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~Ecag should be added tno tothllattyo tubes. thcnb au'aanth uniyo a Trhtnarde d to

centried • sTit. eoS

5Mantbd reation sis eread uporrng parolneso twth sanul be setandad .cureonstn the t ~'~ shetfo r gu~idn c ina
rei. T tues pqib ttingar th daa The Stadar uesh9nonth2dt

To. facilitate acc ac i t f the sa ne only an d not b usedinc
counting tube, ,it i ro n tn le en cal samples.
be touched togeper to fome t r of the A liqud 1 D

(r eqagvents
Reageltnt fr onei kyit shou hldntber i. teMI.e wtho e .de* sr9 eampl by referrngt trom eah Sta.ntar curvprespand-

agents from . er kits. . . 't

10 Cotie fo raia e waste



- a ye. The B/F value for each ample will correspond to RP U IBLITY FIEST ESULTS
the • ecific quantity of gastrin ntained in the sample. Using the Gastrin IMM TOPE Kit, Deodhar and Kum 15 re-15. Calc ate the patient serum gastri level as follows: ported a mean serum gasl revel of 256 ± 15 pg./ml. ten

Serum Gast (pg./ml.) = pg. Gastrin i Sample X 10 eplicate assays conducted. multaneously on the same se m
For Exampl: "ecimen, and using a.differ t serum specimen, a mean va eFor Example: . ... + t " a .. .

Clinicalxsample ntain 7.5 pg" .. . ". g•n o 14 ± 35 pg./ml. for ten as s conducted at different time
Con iquots from the same seru sample. Recoveries of added' •

Serum Gastrin =5 10 75 pg./mI.. gastr in the assay procedure wer reported to have been in the.
range 90-96%.

ALTERNATE COUN 'G ANDDATA
PRESENTATION PRO EDURE
ýImproved counting statis s can be achieved by measing the REFEREN ES.
total radioactivity (Total nts) in.each tube during th incu- •1. McGui n JE, Isaza J, Landor JH: elationships of gas-

ation step (Step #6 above), nd subsequent to resin ad ion, trin dose serum gastrin, and acid s retion. Gastroen-
ctrifugation, and decantati I measurement of the radi c- terology 6 659-666, 1971rlcont"hps between• .

tivi in the resin (resin cons) emaining in each tube. Wh e* . 2. Trudeau .. McGuigan JE: Relatio hp ewe
the her counting rates associ ted with this Approach w . serum gastrin vels and rates of gastric hy 'ochioric acid
impro the accuracy of the test, re must be taken to assure secretion. N E 1. J Med 284: 408-412, .19
identia instrument settings for th interrupted, sequence of atropine
radioacti ty measurements. If this cnting procedure is fol- on plasma gastrin sponse to feeding. Gastro 'terology
lowed , -the /F value is calculated as lows: 60: 16-21, 1971

ToalCont -Rei outs4. Hansky J, Soveny C, orman MG: Effect of secr. in on

Total Count (c m) -Resin Counts (c p 10

B/F Value = . (.pm) serum gastrin as meas -ed by immunro assay. Gas en-
Resin Coun terology 61: 62-68, 197

If desired by the dividual laboratory, the St dad Curve canMcugnEJfeMetnW:mm ohmi
be plotted in te of % Bound rather than)(IF. Using the easurements of endogeno 1gastrin release. Gastroen-
counting procedur described in the above Nragraph, .% . tology 59: 499-504,j.9770
Bound would be cale ated as follows: .6. Y ow RS, Bersorn SA: Radio miinoassay of gastrin.

Boun Totl Cun ( m)- Rein ount (c x 10 7.Gas oenterology 58: 1-14, 197
Tota Cou (cm) -Resn Conts x 10 7.Bers 'SA, Yalow RS: Radioimm .noassay in Gastroen-

tal Counts (cpm) terolo Gastroenterology 62: 106 -1084, 1972
E..8. Grossm n MI: Gastrointestinal ormones: ' Some

thoughts out clinical applications, and J Gastroen-.
N mal Values. Using the Gas in IMMUTOPE Kit, Deod r terol 7: 97- 0,1972
and umar reported fasting se rn gastrin levelsof 77 9. Sanders M Schimmel EM:: Gastrin. A J Med 49:
31.9 .I/mi., with a range of 50 55 pg./ml. in .30 normal, .. 380-394, 197
health individuals., in 18 of these individuals, postprandial 10. Grossman MI: astrin and its activities. 'ture 228:
levels o erum gastrin were found t ýaverage 118.3 ± 26.7 . 1147-1l150, 1970

pg/i.,. hrage f 8-10 p/m11I. Yalow RS, Berson A: Further studies on the n ture of
Zollinger- onSyndrome: Using the astrin IMMUTOPE . immunoireactive gast * in human plasma. Gastroe erol-
Kit, McGui n 14 reported serum gastri lAevels of 260 to ogy 60: 203-214, 197
greater than 2, 0 pg/ImI. in nine patients *th ZE syndrome, 2. Trudeau WL, MeGuigan E:,.Effects of. calcium on se
and Deodhar an umart5 reportedserum ga levels in ex- gastrin levels. in Zollingie' Ellison syndrome. N. Engl
cessof2,h0pg./ l. intwopaientswithZEs drome. ed 281: 862-866, 1969
Pernicious Anemi ,Using the Gastrin IM TOPE Kit, 13. cGuigan JE, Trudeau WL . Serum gastrin concentra-
Deodhar and Kuma r reported a mean serum gas in level of ti sin pernicious anemia. N gli J Med 282:.3,58-361,
912 pg./mI., with a ra e of 130-2,260 pg./mI. in patients 19
with pernicious anemnia. 14. Mc igan JE: Personal Commu ation

15. Deodh SD, Kumar M: Personal ominunication

•, ý! l

_ . . " . _

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

J3-29B Pine nU.. ReIs Autst94J329

J3-27913 Printed in U.S.A, Rev ised AugList 1974 J3-279B


