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April 21, 1371 u”}
ORIGINAL PHAIMACOLOGICAL REVIEW OF MDA 17-024 (REVIEW $1)

HDA: 17-024

NAME OF THE &PPLICANT: E. R, Squibb and Son

NAME OF THE DRUG: “Strotope"; Stremtium Nitrate 5r35 Injection; §ro7
(80332

CATEGORY : Diagpostic Radiopharsaceutical

COMPOSITION: Esch ml contains about .22 mg $trmaim35§itrata; 1 mg mathyl
and propyl parabems; S mg NaCl; NaOH snd/or HCL to get to pH 3.2-4.0

and weter for Injection q.s. hﬁoact&g:ny a2t time of calibration 10100
uCi/ml, Specific pecivity S00 uCf Sr¥%mg Stroncium. Ege phystcai Th of
$t95 13 64 days and produces in its decay to stable Rb°’g gomns emission

of 0,514 mev and {-tadiation of 0.012 mev, 8r83 ia produced. by gpeutron

bombardment of 3rY" which here sessmp te be done hi the resctors -

RELATED INDs: None--Aveilable at the present time under ANC regulations.

CLINICAL IMDICATIONS AND DOSACE: To be used for the externsl scintiscesning
of home for the detection of twmors suad srvess of increased osteoblastic se~

tivity such as found i{a fracture sites, ostecmyeliiis and epiphesesl leaicuns.
The usual recommended adult IV dosage {a 50-100 uCi. Suggested dose for
children to age 20 is 20-50 uCi. Scenning is usvally reccomended to be done
atg 4~72 hrs. after drug adminfstration as them 50X of the non-deposited

Sr 8 been cleared from the bedy (end thua hes reduced the backgroumd
radistion) enebling better visualizaticn of the lesion.

TOXICITY: (for addizionsl items see also BDA 16-698 Sr% (04); from
Heisler Labs.) Acute single dose (from Spector's Handbook of toxicélogy)

RAT IV MLD v b » msg
Por acatate salt - 238 -
Bromide 500 - 1,000
gt;lor}qe 400

PPPERIE 30 PR ¥ § -4
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qpa: 17-024

Page 2

iv B v iun R4 LDBQ
fedide 380 800
Lezctate 900
Ritrate 54

In an early study by Haldepye 80 g of 8¢ Cly-6H30 where injected by ome men.
This resulted in violent disrrhez but there was full recovery.

MICE - 10 males as part of safety tesc injected IV with 0.48 mg/kg cold
St(¥0s3)y as .023 mg/ml in water. Tesporsry loss of streagth reported.

Mice - 20 males as pert of a sefety test injected IV with 10 mg.kg as a
0.5 ag/ml in saline solutiom. No toxicity noted.

OGS - .048 ox (096 mg/kg Injected IV as a ©.25 mg/ml solution in water.
& tramslent tachycardiz was noted at the higher dose. & other dogs injected
IV with 2.5 mg/kz in seline had no sdverse effects.

3 REPEATED DOSE:

MAN - 47 myg strontiom lactste injected IV daily for 5 deys as 23.5 mg
T 2 investigators as part of s metabolic study

Only adverse effacts moted were on the 5th day when & com~

taninated solution was used. 33-57% of the strontium lscatate was

excreted during the 2 dey collection period after the last dose and

during the 2rizl. 90X of thisz wes in the urine.

Bo data supplied or required.

*”»

REP RODIK ' DR/PLACENTAL TRAMSER 22t In mice the sfrss gliven

to dams snd deposited bone mobilized during pregnency and passed the
placental barrier to the fetus resulting st times in higher specifie
sctivity levels of the fetal then maternsl bone. Considersble Sr is also
transferred during nursing. 12-30% of that injected inte mursing mouse

dams was recovered in the nursing offspring. In cows after a simgle IV

dose 9% of the radiosctive $r wes reserected im the milk over a 5 day period.

Rormslly humen fetsl bones coatain sbout trontiwmm and adult benes
about 0.026% based om & cadaver study by The difference ig ascrided
to the differeat degree of mineralizatiocn.

In a moukey study it was shown that Sras is able to peas freely from the
dam:to the fetus and back sad that after an inmjection into the fetus or the

deog thare is a similar Sr dissppesrance rate after the imitial equilibration
peried,

In studies trying to determime the rate of placental tremsfer of Celefim
and Strontium {t was shown thet there seems to ba a preference of Ca

over Strontiue. This was wore promounced in experimental snimsls ie vabbits
and rats than in men.
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NDA: 17-024
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BPHABMACOLLGY : Normal weeklv excret of stable Strontium wes megsured
in 2 investigators and found to be about 30 mg.

Prasumably therefargﬁtham iz also a weekly intske of 30 mg. However in
studies in which 5r™ had been given orally it was poorly absorbed and
largely excreted in the fecea. In mice only $=14% of sn oral dose was
abgorbed while 13-30% of sm orsl Ca dose was assimilated. Righ Ca con-
tent of Agha diec reduced Sr upcake. The binding of pégm proteins

with Ca”~ was shown to be more pronounced than for 3r¥’. In plasmas from
man, dog and horse this averaged about 572 bound Ca and 47% bdound Sr. In
cows, sheep and rats the comparasble figures were 69% of bound Ca snd 607
Sr. In man after & single dose injection IV 0.5% of the dose was accounted
for in the plasme at 50 hrs end 307 had alresdy been excreted in the urine
and 1% in the feces. By 100 days about 81% of the dose wes excreted and
by one year B36%L.

In a rat study with Sr imjected IP sacrifices at 1 hour, 1,2,% and 18
days indicated by autoradiographic techmique that localization was f§reat~
est in the epipbysis and metephysis of long bones and the dentine of teeth.

The Sr content of various bomes from a single individual fe femur rib,
vertebrae and parietal bones wes relatively constant. Sapl - from various

cadabers suggested thset this ramged in individuals thro ife from
0.015 to 0.055% with no age relsted pattern.

In Paget &isease a relative 7:1 ratio of isotope uptake was sttaimed by
Klein between affseted and normal bome st 1-2 days.

DOS ] CONBSIDERATIORS: The total radigtion dosage of i to the bdone

‘ﬁ the m&,.m is far larger tham thst calculated for the “newer” agemts,

P°7, 2ad 82", This is 1 ly due to the difference in T% physical

b;:;ﬁn the amts with Sy ing 64 deys compared to 1.83 and 2.8 hrs for

'3 and Sr rapcel:iug. The short half life wekes repest scans

very possible while with Sr°° the interval between scsuaing procedures

must be considersbly loager. The never agents tend to give a "quick and

dirty"” picture baving a scanning requirement that is shortly after sdmin- |
1stration while with the Sr87 the patient may be scaomed at several days |
after administraticn. This delay produces a "more refined" pleture with

grggter difference between the lesion and backgroumd. Howsver, by use of

Sr~ there 1s also an increased radiatiom cost to the patieni. A table

comparing the absorbed dose frasg.mn i‘l 5373 (SKI for ¥ 3) sagaests

thet with 1 mCi doses of the Sr " amd ¥ ° byt using 0.1 m C{ of § 5 the

exposure ratio for the skeleton between I £s 19 and 3582 1, 34 while

the expesure retio of the whole body is 1s 26 and ST.07® 44 65 tnis

is under conditions vhers the total absorbed dose of Sr ta snd_gamma
to the skeleton was 5.5 rads and Dpers and gewme o the whole body 1.3
rads. These calculations ave somewhat at vsrience and higher than those
reported in the labelling in tabular form from assorted refereuces. A
more detailed description of how to calculste the dosimetry seems indicated
in the packsge inserc.
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EVALUATION LD CORMET Strmtizmgs is availsble from most of the

Wbile newer shorter balf-life isotopes are ln part replacing Sr “for

bone scens it is still very widely used and has over the yvears demonstrated
its relative safety snd efficascy. ¥From the stendpoint of phammacology we
feal adequate data is hbsilsble from pyeclinlcesl and humen studies to dem-~
cnstrate safety of the chemical substance. The radiological exposure while
larger then that for the pewer agents is still within currently scceptable
limits. For a single dose administration agent such ss this one sdeguate
informetion regarding distribution during pregesncy amd lactation {s pre-
sented to justify the restrictive labelling as found in the psckage in~-
sert. The labelling itself seems in need of revision as present policy does
not sanctlon a2n emumeratiom of 38 referemces, the zuidelines to photo-
scanning section seems excessively lomg, the interpretation section seems
also excessive and the absorbed dose discussion ln the dosimetry section
fails to give detailed calculstions. The limizs set in the formulatiocn,
10=100 uCi/ml seem vrather large for a product with s half 1ife as long as
this ope.

When the normal 3r turmover by man is ebout 30 mg per week as measured by
urine and fecal smalysis we feel chemical dosages of 0.2 mg om & single dose
administration basis can be tolerated.

RECOMIE FX¢ From the standpoint of pharmscology the MDA is acceptable
if comiu labclnm; ad justments sre made.

creD M B

Menfred M. Hein
ce: Pharmecologlist
Orig.

M [ 3

Trip. (NYK-DO)

BD- /ML

BD=130Q .~

R/D Endorsed by DJRichman:4/21/71
BD-150/MMHein:4/21/71

Final typed by 21£:6/10/71
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Dacember 30, 1971

SUPPLEMENTAL PHARHACOLOGIST SEVIEW OF NOA 17-924 (Raviaw £2)

Applicant: €, ®. Squibb 4 3ons, lnc.
Hew Brunswick, Hew Jarsey

Hame of Drug:  Strotope; Stroatlum 83 witrote lajscticn

This HUA was raviaswed for pharmacology on Aprit 21, 1971 (4 =, Hain)

< 3
whan 1T was found to be approvovle from the standooint of pharmacoiogy.
“hangas In fasaliag, howevar, were dosmed dasirabla.

submission of Septomber 9, 197

971 13 purtly In responss o our non-approvabla
Patter of August 17, 1271 and is labeled a 'Pasubmission.” I+ contains
product spacification data of relating o nuclidic surity.

Suomission of Uctober 23, 1971 is also In resconsa to our N/A latter of
August 17, 1971 and contains new labsling. Rsfersnce to Pagustry-FOA
confarenca s also made. Submission contains new labsla and tabel ing
and 13 also considered as a “"Resubmission.” (The quastion arlses from
when the 180 d countdown commences, November 3 or Septembar 10, 1971 the
two recelpt dates In 3.0.)

Commants on labelling:

) Isotopas should os callbrated at the factory and that time should

ba the calibration time, not some arbitrary later time. This 13
Important for tiguring expliration date and avolds such confusion 3s ths
“Decay Taple™ (Table 1) presents by precalidration and postcal ivration
decay factors.

2) On page 2 of labeling "Strotope (Strontlum Nitrate 5r83 Injection)
contalns less than 2% 595r . | " 27 In terms of radlonuclidic concen—
Tration, radiation wnergy emitted or what terms?  The ssntence followling
about ratio of Sr9% and 5r9% seums to be sadding as tha relativeo hatf
tlves are 64 and 50.4 ¢ and the ratlc «ill not very apereciativaly changs
in a product of limited expiration dating (30 4) serlod.
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NDA 17-024 | 2

Hecommendation: HNDA remalns approvable from standpeint of pharmacoloqy
with minor changes In labeling.

Manfrad M. Heln, Pharmaccloglist

cCl

Orlg. NDA 17-024
Oup.

Trip. (NYK-CO)

B {

fﬁ@~l§0'f

o Ehdorsed by: OJRichman 12/30/71
B0-150/12¢elnzoes 2/7/72
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SUPPLEMENTARY PHARMACOLOGY REVIEW NDA 17-024
April 3, 1973

KUA 17-024

Xane of Applicant: E£. R. Squibb & Sons

Name of Druy: Strotope

With the 3/23/73 submission of an acceptable package {asert
({n conformity with our model 1m111§%assmthny and

corporating comparative dosiwetry on F'%) this HDA {s now
approvable feom the standpoint of pharmcology.

el ((W o

Han¥red H, Heln
Pharmacologist

=

HDA 17-028 Orig.
Dup.

Trig. {NYX~D0)

BD- Q&,)

%%ml Mlain:4/3/73

Final typed deg:4/6/73
8D~52
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June &6, 1974

SUPPLEMENTAL PHARMACOLOGIST REVIEW OF NDA 17-026

NDA:  17-024

HAME, OF APPLICANRT: E.R. Squibb & Sons Inc.
New Brunswick, N.J. 08903

DATE OF APPLICATION: April 4, 1971

MAME OF DRUG: Strope (Strontium Nitrate - sr-83 Injecgion)

CATEGORY: Bone lmaging ageat

COMPOSTITION: Aqueous solution of 0.22 mg 85 sr nitrate, 1 mg methyl
propyl parabens, 9mg NaCl, and water to 1 ml, pH 3.2 to 6.0
RELATED INDas: None

PRECLINICAL STUDIES: Previously reviewed

DOSIMETRY: Previously veviewed. The purpose of thés review is to
amend radiation dose uiun contained in the draft packsge insert.

cmmsmgm: This epplicstion was reviswed previoualy
on April 21, 1971. Decewber 30, 1971 and April 3, 1973. In order to
coufire and amend valuss for radiation doses that are coantained in
the draft packags inseft, the following recommendations are made.

RECOMMENDATIONS: Request "The following ab radistion dose

values resulting from use of 100 microcuries of skmmm
for inclusion in Table IIl of the draft package iosert: Mc:ﬁn, 1.8;
testes, 0.83; ovaries, 0.385; whole~body, 0.65 rads. The foll

absorbed radistion doses resulting from use of 4 wmillicuries of

are recommended for finclusion 1in Table III of the draft mkm

insert: mhtxms 0.44; testes, 0.23; ovaries, 0.24; whole-body,

0.13 rads. The radiation dose values axre based on percentage

uptakes of about 50% in skeleton and whole-body, 0.5%7 in testes, and 0.1%
in ovaries.

Bargens Eawin, Ph.D.

ced APPEARS THIS WAY ON ORIGINAL
KDA: 17-024

Oxig. Dup. Trip
HD-100, ¢
m-lm/!!nin: C.M. 7-17-74
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER: 017024

ADMINISTRATIVE/CORRESPONDENCE DOCUMENTS
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&2
Pz

entlosan

oturance §8 OFde bo JOur Tew Lrug
1 P97 2utmittog pursusat fo secticn

! Drug, snd wosmatle det for Strotope Ultrontige o1F
! tnjuctian).

Wo have cossleted our revies and find that the {aformsticn pro-
sented Is fnedecuwte and the mpplication s pot spprovabls. The
deticlenclos mey b supsarized as follows:

under ssetion 305(0){4) of the sct, the spplication fails Te
provide sdequate Infoermation with ragerd to tre prodgect ab-
| tainag from tha sprelticaily,
e _ o phreese Uexclusive of 7 In deseridiag radicgurity can bw
Intorsreted In differcat wavs.  Claritlestios |5 requssted.

cndar ssction 505(0X{(E) of the Aot, the acplication falls fo
srovide ap adsquats lessdiats contaluer late
nard, the meanien of arlems contalasr label”
shoutd alse Se clartfiad.

In agdition, the areposed pacsupe fnsert oxb

of gwtlobenciss. w8 sy

setussn sour represantatives and aeelers o dvivien of
Saenlogy snd Madlophsrmacwuticel Lrug Products o wraer
arrive at adeosetn and accortebls labsling.

b

Trls fite 1y now cleosed,  1F vou wish Yo mapen 1T, Ihe susmiseion
should Be la the fors of an meeadsent to this scslleation, wdsguately
sraaalzad, which racrasoats the Information necesssry to resove all
defloiencies ws havs outilined.
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HEMO_OF TELEPHONE CALL yd
October 31, 1972

Between: Charles L. Xroll, Ph.D.
Technical Director, Drug Regulatory Affairs
E.R. Squibb & Sons, Inc.
llew Brunswick, New Jersey
(201) 545-13c0

and

Hr. Benjamin Kagan, Chemist
DORDP, OSE BD-150

Subject: HDA 17-024

br. Kroll was callaed in order to request additional information with
regard to assay methods.

We discussed the amendment of September 15, 1972, which provides a
detailed description of a radiochemical purity test. It was pointed

out to Dr. Kroll that a similar detailed description would be required
for the methods used to check other specifications of the finished dosage
form, such as radioactivity and radionuclide identity. This information
would expedite the methods validation.

Dr. Kroll agreed to provide such additional information as was necessary
for this NDA. Also, he will check their other radiopharmaceutical NDA's
and submit additfonal information where needed.

Benjamin Kagan, Chemist

cc:
NDA 17-024 Orig.
Oup., Trip.(HYK-DO)
BD-}0Q

“BD-150

BD-150/BKagan:10/31/72
Final typed deq:10/31/72

! APPEARS THIS WAY ON ORIGINAL

R BEST POSSIBLE COPY




HDA 17-024
Strotope April 4, 1973
E. R. Squibb & Sons

RECGHMMEHDATION OF THE DIVISION DIRECTOR

The application s recommended for approval under Section 505(b)
(1), (2), (3), (4), (5) and (5) of the Act. The supervisory
staff of the bivision of Uncology and Radiopharmaceutical Drug
Products concurs with the reviewing personnel of this application
with regard to the conclusions and recommendations for approval.

Strotope (Strontium Nitrate Sr 85 Injection) distributed by

E. R. Squibb & Sons and labeled with reactor produced Strontium
85, 1s available for use as a single dose diagnostic agent for
the purpose of scintiscanning of bone. Efficacy and safety h
clinical use has been established by virtue of the fallowing:

1) The agent has been marketed under investigational
labeling for many years by this applicant and is
recognized by experts as being a useful agent with a
low incidence of drug interactions and adverse side
aeffects.

2) Review of model labeling has been made by panels of
the FOA Medical Advisory Committee on Radiopharmaceuticals
and several FDA consultants and they concur with the
proposed indication and directions for use.

3) The agent 1s included for use in “Bone scans on patients
with diagnosed cancer” 1n the FR announcement of
Hovember 3, 1971 (also idantified as Title 21 Section
130.49 36 FR #212 page 21036-3.

4) The agent 1s included on the AEC 1ist of well established

_____ radiopharmaceuticals for bone scanning.

5) The formulation consisting of 10-100 aCi/al normal salina,
methyl and propyl parabens (1 mg/ml total) and 0.22 wg/wl
S:rontium Nitrate is not expected to induce a pharmaceutical
effect.

6) There is an extensive body of published literature on 5r 85
which in part has been summarized and included in the NDA.
In those studies where Strotope was used (as compared to a
competing supplier) this has been indicated. IV doses
generally were 100 uCt in the 56 female and 62 male subjects

BEST POSSIBLE COPY




aged 13 to 91 specifically fdentified. Most of the
subjects where in 40 yrs of age group or older.

7) Strontium 85 has been available for many years
commercially as a bone scanning agent but using in-
vestigational labeling under the 1963 exemption.

Labeling has been reviewed and was found to comply with current
labeling format and with model labeling furnished to the supplier
b:{ FDA. Under dosimetry comparative exposure from the use of
F18 will be included to demonstrate the relative comparative
safety of the two commercfally available and NDA approved agents
with identical indicatfon.

Earl L. Meyers, Ph.D., Director
Division of Oncology and
Radiopharmaceutfcal Drug Products
Office of Scientific Evaluation
Bureau of Drugs

BEST POSSIBLE COPY




SUMMARY OF BASIS OF APPROVAL
April 4, 1973

We recommend that NDA 17-024 Strotope (Strontium Nitrate Sr 85
Injection) be approved on the basis of the following sumaries:

I. MEDICAL:

Safety and efficacy of firm's strontium nitrate 5r-85 has been
established 1n studies with 118 patients. Sr-85 1s also
identified in section 130.49, Title 21, CFR as well established
as a bone scanning agent. This radiopharmaceutical has been
used successfully for years as a bone scanning agent and there
is an extensive literature supporting this use and delineating
its relative safety,

Approval 1s recommended.

Bryant L. Jones, H.D.
Deputy Director -
Supervisory Medical Officer

I11.  PHARMACOLOGY:

The Federal Register announcement Title 21 130.49 has established
Strontium Nitrate Sr 85 Injection to be safe and effective for

“Bone scans on patfents with dia ed cancer.” It has been usaed
extensively for bone scans of all types for many years using in-
vestigational labeling. At the suggestion of and on review of

mode] labeling the FDA Medical Advisory Committee on Radiopharmaceuticals
the labeling has been broadened to include a1l bone scans.

Due to the large difference tn radfation exposure of the patient between
F13 and Sr 85 comparative dosimetry is being included fn the labeling.

In view of the human experience:

1) Preclinical studfes on this fom!ation have not been requested.

2} The chemical toxicologic potential of the drug dosage form
(including any excipients) by the clinfcal route of
aduinistration (IV) is adequately defined to suggest that 1t
i3 reasonably safle for clinical use.
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3) The total chemical dose {s about 0.22 mg of Strontium
Nitrate I.V. which will not raise blood Strontium levels
significantly as it represents a small fraction of that
usually taken in by the oral routa. Strontium is readily
absorbed from the G-I tract.

4) Dosimetry estimates have been made based in part on the
Medical Internal Radfatfon Dose publications and recog-
nized methods of calculatfon have been employed.

A comparison with F 18 will be provided.

David J. Richman, Ph.D.
Supervisory Pharmacologist

III. CHEMISTRY:

Manufacturing and controls information Sat{sfactory

Stabi1ity Studies - support 3 month expiration date. Satisfactory.
 Method Validation - Satisfactory |

Labels and Labeling - Satisfactory from viewpoint of manufacturing
controls.

Recent inspection found facil{ties and manufacturing practices in
agreement with provisions of the NDA.

Application {s satisfactory, based on manufacturing controls.

CharYes T. Bruening
Supervisory Chemist

ce:
NDA 17-024 Bxig., Dup., Trip.(NYK-DO)

BD—100,(§3:15/, BD-106, BD-242

BD-150/ELMeyers, BLJones, CFBruening, DJRichman, BKagan, EHChacalos,
MMHein

Final typed deg:4/6/73
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ApR 24 1973
s0R 17-024

AF 2-556}

L. Re Sgulbdb & Sops, Ise.
Attention: Horman M. Lavy, H.D.
ceorgas Soud \
Sew Brunswick, Hew Jersey 03903

sentleman:

seference 1s made to your aew drug applicatios dated Sprdl 2. 1571 sub-
witted pursuaal to section 50B(b) of the Faderal Food, Uru¢, and Cosmetic
fet for the preparation Strotope (Streatiue Nitrats Sr 85 Injection).

He also ackmowledse receipt of your additional commumications datsd Sep-
tember 5, 1371, Gotober 23, V971, June &, 1572, Sepbesber 13, 1572,
wovesber 18, 1972, Uecesber 13, 1972, Jassuary 26, 1573 and =argh 23,
1373. These submissions asend the applicatica, with a provosed draft of
package insert provided by the March 23 submission.

We have completed the review of this application as submitted with draft
labeling. Howgver, before the applicatien mey be approved, 1t will be
mecessary for you to subsit final pristed labeling. The ladaling sheuld
be identical in coatent to the draft copy. If sdditional information
relating to the safely or effectiveness of this drug becomes availadle
befere we receive the fimal printed labeliny, revision of that labelisg
may be requived.

Please subrit twelve copias of the printed ladels and other labaling.

In aadition, we would appreciate your submitting in duplicate the adver-
tising copy wnich you intend 1o use {8 your srogased sromoticnal or ad-
vertising campaign. Please subalt one of the coples dirsctly to tie
ivision of Urug Advertising wiin 3 copy of the package insart.

Sincerely rours,

L W ol

Orig., Dup., Trip. (KAN-3C)

sa-ma;gs—“i?@;as»a@a, BD-106
475

B0-~150/BKagan:376/73 g‘%?i"z;ﬁ;im Crout, H.0.

R/D Endorsed by CFBruening:4/6/73 LA R el
v Y ﬁ}g&,eqi:ygﬁgg/ ffice of Sclentific Evaluation
DIRichman:4/16/73  Bureau of Deugs

BlJones:4/6/73

EHChacalos :4/6/73, ELMeyers:4/16/73

mnute ST
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