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FREEDOM OF INFORMATION SUMMARY
Ceeind C (estradiol benzoate)

Microencapsulated Estradiol Benzoate
Suspension Implant

1. GENERAL INFORMATION:

a File Number: NADA 141-041
b. Sponsor: PR Pharmaceuticals, Inc.
1716 Heath Parkway

Fort Coallins, Colorado 80524

Drug Labeler Code: 067210

c. Edtablished Name: Edtradiol benzoate

d. Proprietary Name: Cdein™ C

e. Dosage Form: Suspension Implant

f. How Supplied: Each package contains one via of

microencapsulated estradiol benzoate powder
and onevid of gerile diluent for suspenson.
The entire package congtitutes 50 X 10 mg
doses of estradiol benzoate.

g. How Dispensed: oTC

h. Amount of Active Ingredients: One mL dose contains 10 mg estradiol
benzoate.

i. Route of Adminigtration: Subcutaneousinjection intheear only. A 16to

20 gauge needle is recommended.

J. Species/Class. Suckling beef cdves. Do not usein ved caves,
caves intended for reproduction, or calves less
than 30 days old.



k. Recommended Dosage: One mL dose containing 10 mg of estradiol

benzoate

|. Pharmacologica Category: Steroid hormone

m. Indications: For increased rate of weight gain in suckling beef
caves.

2. EFFECTIVENESS.
A. Dosage Characterization:
Dose titration was performed as part of the effectiveness study (see section 2.B below).
B. Subgantid Evidence:

The new animd drug gpplication for Cderind C (estradiol benzoate) contains data from an
adequate and well- controlled investigation demongrating the effectiveness of the new anima
drug for the indication for use and dosage as given in Section 1 above.

Effectiveness of microencapsulated estradiol benzoate was established in a three-location,
clinica effectiveness/dosetitration sudy. A uniform protocol was used by each steto dlow
pooled summary and andlysis of sudy data. Research was conducted in mgor beef caf
producing areas of the United States.

Investigators/Study L ocations.

Dr. Bill C. Clymer
Kuhlman Ranch
Canyon, TX

Dr. John Vetterling
JRanch
Granby, CO

Dr. Bill C. Clymer
Rocking C Ranch
Molala OR



The objective was to determine the dose response for microencapsulated estradiol benzoate
(MEB) with lactide/glycolide polymer on the rate of weight gain in suckling beef caves. The
test animas were suckling steer and heifer cross-bred calves of English beef breeds. For
each gte, calves from 1-3 months of age and weighing an average of gpproximately 145 lbs.
were randomly assigned by weight to one of five trestment groups, and administered either
0, 25,5.0, 10, or 15 mg MEB. The number of calves sarted at each ste was 250 (23-27
caves per group), 116 (8-10 calves per group), and 113 (9-12 calves per group) for the
Colorado, Texas, and Oregon Stes, respectively. The caves were weaned on day 168
after drug adminigration.

Each animd was administered MEB (in 1 mL Serile diluent) via subcutaneous injection on
the backside of the mid-ear. The control cattle were not injected. The animals were
administered MEB once a the initiation of each study.

Average daily gain data for the steers and heifers are summarized in Table 1, respectively,
presented by individua study ste, and pooled across Sites.

TABLE 1. EFFECTIVENESSAND DOSE RESPONSIVENESSTO
MICROENCAPSULATED ESTRADIOL BENZOATE (MEB) OF SUCKLING STEERS
AND HEIFERS.

L ocations
MEB (mg) Oregon Texas Colorado Pooled LS
Means
Average Daily Gain (Ibs)
0 1.98 1.62 1.82 1.82
2.5 2.04 1.78 1.86 1.87
5.0 2.15 1.81 1.90 1.93
10.0 2.13 1.73 1.91 1.94
15.0 2.36 1.82 1.95 1.99

The data were pooled and subjected to analysis of variance and to linear plateau modding
to determine the dgnificance of the effect of MEB on average daily gain. Therewasa
ggnificant (P<.05) dose effect on average daily gain with alinear response through 15 mg of
MEB. Dosesof 5 mg and above were shown to be sgnificantly different (P<.05) from
controls.

No trestment-related adverse conditions were reported a any of the Stes.



Based on the data cited above, it is concluded that MEB is effective for the indications for
use at the dosage as given in Section 1.

3. TARGET ANIMAL SAFETY:
A. Taget Animd Safety Study:

A target animd safety study was conducted by Dr. Bill C. Clymer, Clymer Research &
Conaulting, Inc., Amarillo, TX. The purpose of the study was to assess the safety to beef
cattle of MEB when injected subcutaneoudy in the ear.

Forty-eight (24 bulls/24 heifers) crossbred caves of predominantly Angus and Brahman
breeds, averaging 35 days of age (age range of 5-57 days) and 112 |bsin weight (weight
range of 66-156 |bs), were assigned to trestment in a restricted randomized design by
weight (restricted by birth date and balanced by gender within treatment).

Trestment congsted of administering either O (no injection), 2X (1 mL in the left ear), 6X (2
mL inleft ear and 1 mL inright ear), or 10X (same asthe 6X trestment plus 2 mL
subcutaneoudy in the right sde on the neck) of MEB (1 mL = 20 mg/mL MEB). Six bulls
and 6 heifers were used per trestment group. The calves were maintained with their dams
in acommon pasture for the 140-day experiment period. All animals were observed at
least twice weekly for genera signs of hedth, including gppetite, movement, and respiration.
The calves were weighed, subjected to physicad examination and blood collection, and the
earswere dlinicaly evauated by papation at 28-day intervas during the test period. At
Day 140, two bulls and two heifers (previoudy selected at random at start of study) from
each test group were subjected to necropsy. All tissues were examined histologicaly from
the highest dose and control group.

The treatment of beef calves with MEB by subcutaneous injection at

2, 6, and 10 timesthe use leve did not result in any adverse effects on hedlth. Treatment-
related abnormalities noted on Day 28 consisted of dight udder swelling (occurred in 3 of
12 animds from the highest dose group), and injection Site reactions (abscesses, open
lesons, and scars occurring in 15 of 36 treated calves). These conditions were not
observed on Day 56. Animasin al treated groups showed increasesin overal weight gain
compared to control animas. No adverse treatment-related changes were observed in
hematology and serum chemidry variables. At termination of the study, no sgnificant
macroscopic or microscopic abnormalities were observed. The ears from all necropsied
calves were examined microscopicaly, and were determined to have no injection Ste
reactions.

B. Corroborative Research:



Research was conducted at Sx locations to evauate the effects of administering MEB on
the injection site in suckling beef calves.

Name of Investigators and Location of Studies:

Dr. Roger McCraw Dr. Thomas Kennedy
Rose Hill Farm Armstrong Ranches
Nashville, NC Emmett, AR

Mr. W. R. Thomson Dr. Johnnie Copeland

Horned M Ranch Russ Putnd Ranch
White Oak, SC Myakka City, FL

Dr. Thomas Kemnedy Dr. George Reese
Alvord Ranch Julius Tompkins Farm
Princeton, OR Fitzpatrick, AL

A tota of 500 suckling steer and heifer beef calves were administered 20 mg MEB via
subcutaneous injection in the ear, and were compared to 503 control animals (administered
vehide). Theinjection sSteson dl animals were examined at 24-28 days for ear infections.
Seventeen of the caves administered MEB were observed to have either aminor scab or
swdling on their ears, compared to only one control animal. No mgjor abscesses were
observed in any of the MEB treated animas.

Research was conducted at one location to evauate the degree of movement of
microgpheres after subcutaneous implantation in the ear of light weight cattle and to assess
the effects of direct venous implantation of BLIP microspheresin cattle.

Name of Investigators and Location of Study:

T.J. Kennedy and P.W. Geeding
Cosby, MO

Study Number: 635-0007-91B-001

Title Assessment of the Migration of BLIP Microgpheres after Subcutaneous Implantetion
in Cattle.

Objective: To define, by quditative means, the degree of movement of microspheres after
subcutaneous implantation in the ear of light weight cattle.

Methods:



Six Holgen cattle, gpproximately 6-10 months of age, were assigned to this sudy. Animas
were treated with 1 mL microspheres (as per use conditions of this product) containing 100
mg/mL carbon black for subsequent gross and histologica observation. Animaswere
necropsied in pairs at days 14, 35, and 63 after trestment. Animasin the day 14 daughter
group were given treatment in each ear, while animas in the other two groups were given
treatment in the left ear only. At necropsy, for animasin the day 14 group, both earsand a
skin flgp 15 cm wide by 30 cm long starting at the dorsa aspect of the ear and continuing
aong the margin of the mandible to the ventra fold of the neck groove was removed. Also,
the lateral and medid retropharyngeal lymph nodes under the flap were removed. These
tissues were preserved in glutaraldehyde/formadehyde for transmisson ectron
microscopy. Animas necropsied on days 35 and 63, were processed in the same manner
asthose necropsied on day 14, except that only tissue from the |eft ear was processed.

Reaults:

Upon gross evaluation of the injection Site a dl three necropsy times post-treatment, black
pigmented areas with discrete margins, denoting placement and location of the “implant”
were noted. For dl three necropsy times, no migration tracks were seen from the injection
gte toward the base of the ear. Higtologicaly, no evidence for microgphere migration to the
drainage lymph nodes was evident.

Based on these observations through day 63 after treatment, it was concluded that the
microspheres stayed at the site of placement, and would likely remain there for the duration
of the active drug life.

Name of Investigator and Location of Study:

T.J. Kennedy
Cosby, MO

Study Number: 635-0243-91B-017
Title Consequences of Venous Implantation of BLIP Microspheresin Cettle

Objective: To assessthe effects of direct venous implantation of BLIP microspheresin
cattle.

Methods:

Twelve steers weighing gpproximately 900 Ib. and one 80 |b cadf were given either control
microspheres (n = 2), or microgpheres containing 15 mg/mL estradiol benzoate. The two



control and nine treated steers were given trestments by intravenous administration in an ear
vein, while one steer and the light weight calf were given intravenous trestments in the
jugular vein. For intravenous treetment in the ear vein, Seerswere given 1, 3, or 5 mL of
the estradiol benzoate microsphere suspension (15, 45, or 75 mg estradiol benzoate). The
Seer given trestment via the jugular vein was given 20 mL of suspension (300 mg estradiol
benzoate), while the caf was given 5 mL of suspension (75 mg). Injections were made
using a 16 gauge needle. Thelight weight caf was necropsied 3 hours after trestment to
determine if the microspheres might locdize in the lungs and heart. The remaining 12 steers
on the study were observed at least daily for three weeks for adverse events and generd
hedlth issues.

Reaults

Necropsy of the light weight caf with subsequent histological evauation of the lungs and
heart was an attempt to locate microspheres before any possible degradation or
encgpsulation. No microspheres were found in any of the sections of lung or heart tissue,
There were dso no gross pathologicd findings.

With respect to administration of control and test articles viathe ear veins of steers, dl
injections were made with greet difficulty. The size of the needle (16 gauge) made injection
possible a only one of the two mid-rib ear veins, and animals had to be completely
restrained to cannulate the vein with this size needle. For two of the anima's, backflow of
test article occurred from the injection ste. The investigator concluded, that based upon the
extreme measures taken to administer control and test articles into the ear vein, it would be
rare that this route of administration would occur under fied conditions.

With respect to animd hedth in control and trested steers during the 3-week, post-
treatment period, no pathologica signswere noted. There were no physica changesin any
animals compared to controls immediately after nor up to 21 days post-treatment.

It was concluded that intravenous administration of microencapsulated estradiol benzoate
viaan ear vein, caused no adverse events through three weeks after treatment.

Based on the data from the studies cited above, in conjunction with the data from the
efficacy sudies (in which no treatment-rel ated adverse conditions were reported), it is
concluded that MEB is safe for the indications for use and at the dosage as given in Section
1



4. HUMAN SAFETY:

Allowable Incremental I ncreases:

Allowable incrementd increases of estradiol (E;b) have been established by the agency
under 21 CFR 556.240. Residuesfor estradiol and related esters may not exceed the
following increments above the concentrations of estradiol naturally present in the untrested
animds, in the uncooked edible tissues of heifers, steers, and caves, 120 parts per trillion
(ppt) for muscle, 480 ppt in fat, 360 ppt for kidney, and 240 ppt for liver.

Residue Depletion Studies:

1. Typeof Study
Sixty calves were randomly alotted to two treatment groups of 30 calves each (15 heifers
and 15 geers). After adminidtration of the test article (or sham dosing) the calvesin each
trestment group were further randomly alotted to one of three daughter groups (Days 15,
30, or 90 post-treatment).

2. Invedigator:

Bill C. Clymer, Ph.D.

C.R.C,, Inc.
Amaillo, TX
Satigician:

Thomas J. Keefe, Ph.D.
Envirostat Associates
Fort Callins, CO

3. Generd Design of Study
a. Purposeof Study: To establish that the exogenous adminigtration of anaturaly-
occurring hormone does not augment the level of hormone in the edible tissue of treasted
animds above that of the background leve for non-treated calves.

b. Test Animds Sixty commercia crossbred caves (30 heifers and 30 steers), 100-250
pounds body weight, estimated at 2-4 months of age.



c. Dosage Form: Injectable microgpheres containing estradiol benzoate suspended with
derileinjection vehicle,

d. Route of Adminidration: All treated caves received 1 mL (15 mg estradiol benzoate) in
each ear subcutaneoudy for atotal of 30 mg estradiol benzoate (1.5X).

e. Timeand Duration of Dosng: Each treated calf recaived a single subcutaneousinjection
in each ear on Day 0 of thetest. Control calves received a sham injection.

4. Reaults
Tissue samplesto be assayed for estradiol residues were collected from trested and control
animasat 15, 30, and 90 days post-injection. Tissue samplesincluded kidney, intra-
abdomind fat, liver and longissmus muscle. Table 2 ligs the results of the andlyss.

TABLE 2. ESTRADIOL RESIDUESIN ANIMAL TISSUE FOLLOWING INJECTION
WITH 30 mg MICROENCAPSULATED ESTRADIOL BENZOATE

Estradiol Residuesin Edible Tissue (pg/g)

Assay Period I:l Muascle Kldan/ ngler Fat @
Day 15 mean 10 8.3 26.99 | 25.00| 8.45
)
TREATED (SD.° 2.52 3.67 | 0.00 | 225
Day 30 mean 9 6.07 | 25.32 | 25.00| 10.91
(SD.) 0.14 097 | 0.00 | 4.01
Day 90 mean 3 6.53 | 26.23 | 25.00 | 19.03
(SD.) 0.87 268 | 0.00 | 19.97
Day 15 mean 10 6.48 | 25.00 | 25.00| 9.70
(SD.) 1.10 0.01 | 0.00 | 6.16
CONTROL | D& 30mean 10 6.29 | 25.00 | 25.00| 6.87
(SD.) 0.64 0.00 | 0.00 | 1.01
Day 90 mean 10 6.89 | 2523 | 25.12| 641
(SD.) 1.47 071 | 0.36 | 0.55
*LOQ=6pg/g
LOQ = 25py/g

¢S.D. = Standard Deviation
4N = Number of animals



5. Sdidicd Andyss

The data were statistically anayzed by athree-way analysis of variance to determine the
sgnificance of the variaion of tissue resdue over the withdrawd times. This variation was
further evaluated by orthogona polynomia contrasts within andyss of variance and further,
the relationships among tissue were examined via linear correation andysis for al caves and
for those sampled on Day 90.

Mean assayed levels of edtradiol in kidney and muscle from estradiol benzoate-treated
caves were not different from the corresponding samplesin control caves a any of the
sampled time points. Additionaly, when the kidney and muscle resduesin the trested
caves were compared to the kidney and muscle residues in the control calves, the
difference in residue concentrations was found to be sgnificantly less than the dlowable
incrementa increases permitted under 21 CFR 556.240. While mean assay levels of
edradiol in fat samples were higher in the estradiol benzoate-treated calves than the
corresponding levelsin control calves for the 30- and 90-day samples, they were lessthan
the control caves at the 15-day sampling time. When the fat resdues in the estradiol
benzoate-treated calves were compared to the fat resdues in the control calves, the
difference in residue concentrations was found to be sgnificantly less than the alowable
incrementa increases permitted under 21 CFR 556.240. Residues of estradiol in the liver
samples of treated and control caves were essentialy equd to the Limit of Quantification
(LOQ) for the method. When the liver resduesin the estradiol benzoate-treated calves
were compared to the liver residues in the control calves, the difference in residue
concentrations was found to be sgnificantly less than the dlowable incremental increases
permitted under 21 CFR 556.240.

Withdrawal Time:

Residues of estradiol in calves treated with Cderin™ C were saverd times less than the
alowable incrementa increases permitted under 21 CFR 556.240. No withdrawal period
isrequired.

Regulatory M ethod:

Cderin™ C qudifies for azero withdrawa and, as such, aregulatory anaytical method for
resduesis not required.



User Safety Concerns:
The product labeling contains the following statement:
1. “Keep out of reach of children.”
5. AGENCY CONCLUSIONS:

The data submitted in support of this NADA satisfy the requirements of section 512 of the Federa
Food, Drug, and Cosmetic Act and 21 CFR Part 514 of the implementing regulations. The data
demondirate that estradiol benzoate when administered & 10 mg/mL is safe and effective for the
clam indicated in section 1 of this FOI Summary.

Allowable incrementd increases of estradiol (Exb) have been established by the agency under 21
CFR 556.240. Residuesfor estradiol and related esters may not exceed the following increments
above the concentrations of estradiol naturaly present in the untreated animals; in the uncooked
edible tissues of heifers, steers, and calves, 120 parts per trillion (ppt) for muscle, 480 ppt in fat,
360 ppt for kidney, and 240 ppt for liver. Residues of estradiol in calves treated with Celerin™ C
were severd timesless than the alowable incremental increases permitted under 21 CFR 556.240.
Cderin™ C qudifiesfor azero withdrawa and, as such, aregulatory andytica method for resdues
is not required.

Under section 512(c)(2)(F)(ii) of the Federad Food, Drug, and Cosmetic Act, this gpprova qudifies
for THREE years of marketing exclusivity beginning on the date of the gpprova. The three years of
marketing exclusivity gpplies only to the use of the product (Celerind  C) containing 10 mg per mL
edradiol benzoate for which thisorigina new animd drug application is approved.

The Center for Veterinary Medicine has concluded that, for this product, adequate directions of use
by the layperson have been provided and the product will have over-the-counter (OTC) status.
Labd directions provide detailed ingtruction in plain language. The drug product is not a controlled
substance. Thus, the drug product is assigned OTC gatus, and the labeling is adequate for the
intended use.

Edtradiol benzoate is under the following U.S. patent numbers:

U.S. Patent Number Date of Expiration
5,288,496 February 22, 2011
5,401,507 March 28, 2012
5,427,796 February 22, 2011




6. ATTACHMENTS:
Facamile Labeling is atached as indicated below:

Inner Carton Label (50 — 10 mg doses)
Vid Labe (Cderind C — Microencapsulated estradiol benzoate powder — 50 — 10 mg doses)

Vid Labe (50 mL derile diluent)
Case Labe (20 units of 50 — 10 mg doses)
Package Insert



