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SANDOZ PHARMACEUTICALS CORPORATION
CRAoE T ZASTHANGVER MEW ERSEY 070361080 S SANDOZ

DRUG RECISTRATION & REGUIATORY AFFAIRS

I20 E03TSCC July 19, 1993

2AX 201 503 6323
Solomon Sobel, MD NDA No. 19-667
Director SANDOSTATIN® (octreotide
Division of Metabolism and acetate) Injection

Endocrine Drug Products/HFD-510 _
Office of Drug Evaluation II SUPPLEMENTAL NEW DRUG
Attn: Document Control Room 14B-04 APPLICATION
Center for Drug Evaluation

and Research CHEMISTRY/BIOEQUIVALENCE
5600 Fishers Lane DRAFT LABELING

Rockville, Maryland 20857
Dear Dr. Sobel:

In accordance with 21 CFR §314.70 (b)(2)(i), Sandoz Pharmaceuticals Corporation herewith
submits a supplemental new drug application for Sandostatin® (octreotide acetate) Injection
which provides for a new formulation for both the ampuls and the multi-dose vials.

Currently both dosage forms contain an aqueous solution with an acetate buffer system.
However, there have been reports of pain at the site of injection. We propose to replace the
current formulation with a buffered lactic acid solution, which is a weaker buffer than the
acetic acid system. This allows the body to re-establish the pH at the injection site more
rapidly than the current buffer solution. '

In support of the proposed change bioavailability of the two formulations was studied. Please
refer to the enclosed study report (Report No. DM-1-1/17/92). The lactate formulation was
found to be bioequivalent to the acetate formulation in AUC and C,,,. There was a
difference in time to peak, t,,,, of 9 minutes, but this is not of consequence since Sandostatin
is indicated for chronic use.

Regarding the analytical testing and specifications of the drug product, the only change is
found in the pH specifications, due to the change in buffer solutions. All other tests and
specifications remain unchanged.

Four copies of draft labeling are, included with this submission. The DESCRIPTION section
of the package insert contains the information pertaining to the lactate buffer, and the
container labels have a boxed statement alerting pharmacists and patients to the new
formulation.



Solomon Sobel, MD -2-

A table of contents and an introduction is provided in each volume for your convenience. If
you have any questions or comments, please contact me at (201) 503-6984.

Sincerely,

?{;JJ Jria f‘if /\ S »W/w/( Q\\

Norma P. Loeffler

Manager, Regulatory
Manufacturing and
Controls

/cer

Enclosed: Pharmacokinetics/Biopharmaceutics copy contains: Draft Labeling (vol. 4) and

Bioequivalence Study (vol. 1) only

Clinical copy contains: Draft Labeling (vol. 4) and Bioequivalence study (vol.1) only

Pharmacology copy contains: Draft Labeling (vol. 4) only

Chemistry copy contains: Draft Labeling (vol. 4), Bioequivalence Study (vol. 1) and

Chemistry (vols. 2 and 3).

Archival copy contains: Draft Labeling (vol. 4), Bioequivalence study (vol. 1), and
Chemistry (vols. 2 and 3).

blcc: G. Bennett, R. Clark, gcr ng@bs, M. Finkel, E. Jukniewicz, G. Kantorow,
L.Nally, V. Naringrekar, H. 14%, . Rothwell, E. Ryan, M. Schlager,
A. Sodanoc, C. Steren, J. Taylor, H. Vickory (w/att), C. Walsh

Basle: D. Bates, H. Hauth, H. Ludwig, B. Widmer (w/att)
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.

Sandoz Yakuhin K.K.
12-4~Minami-Aoyama 5-chome, Minato-ku,
Tbkyo

Medical Foundation Aoba-kai Hitotsubashi
Hospital

2-25 Gakuen-Nishimachi l-chome,
Kodairashi, Tokyo

September 1987 - October 1987

Prof. Naokata Shimizu
3rd Dept. of Medicine, Teikyo University,
School of Medicine

Dr. Masao Tatsuno
Director Medical Foundation Aoba-kai
Hitotsubashi Hospital
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I. Background of the Study

SMS 201-995 ampoules containing octreotide acetate as an active ingredient and
its registration application file in the indication for gastrointestinal
hormone secreting tumors is being investigated by the New Drug Investigational
Committee. Its clinical efficacy and safety is being studied also in the

indication for acromegaly and pituitary gigantism.

SMS 201-995 is applied by subcutaneous injection. During the clinical study of
the drug, it wvas found that SMS 201-995 causes local pain at the injection
site because of acetic acid which is added as an excipient. In order to
eliminate the local pain, a nev preparation (hereafter called "test
preparation") vac developed, using lactic acid in place of acetic acid. A
bioequivalence study was performed comparing the test preparation and the
preparation using acetic acid as the excipient (hereafter called the "control

preparation”).

In addition, effects of this drug on local pain were compared with the control.

II. Procedures

1. Contract

Sandoz Yakuhin K.K. (SYKK) requested K.K. Nippon Yakuri to perform this
study at Aoba-kai Hitotsubashi Hospital. The three parties concluded a
contract. The study was performed according to the protocoel vhich was
approved by the IRB of K.K. Nippon Yakuri.
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Procedures of the Study

2.1. SYKK asked Prof. N. Shimizu to aét as the principal investigator in
this study; he accepted the request (June 1987).

2.2. SYRK committed this study to K.K. Nippon Yakuri (June 1987)

2.3. The three parties, SYKK, K.K. Nippon Yakuri and Aoba-kai Hitotsubashi
Hospital concluded a contract on this study (July 1987).

2.4. K-K~’ﬁippon Yakuri held a IRB-meeting in which this study vas
approved (July 1987). ‘

2.5. Explanatory meeting and health check wvere held for the volunteers
(Sept. 1987).

2.6. Subjects were selected according to the results of the health check
. (Sept. 1987).

2.7. The study wvas started at the first administration of the test drugs
(Sept. 1987).

2.8. The second administration of the test drugs was given and the study
vas completed (Oct. 1987).
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3. 1Investigation Review Board (IRB)

IRB members held a meeting as follows to reviev the propriety of this

study. Details of the discussion vere recorded in minutes.

Date: July 18, 1987

Place: ' Keio Plaza Hotel (2-1 Nishi-Shinjuku 2-chome,
Shinjuku-ku, Tokyo)

Attendants:

Advisor: T. Yanagida, Guest Prof. Tokyo Jikeikai Medical
College

Advisor: T. Tanaka, A.P., Tokyo Jeikeikai Medical College

Chairman: M. Saito, Director, Misato Clinic

Vice Chairman: K. Nakamura, Dept. of Clinical Medicine,
Tsukuba University, School of Medicine

Members: T. Fujii, Prof., Teikyo University, School of

Medicine

M. Tatsuno, Director, Hitotsubashi Hospital,

Investigator

T. Kobayashi, Pharmacist, Nishimachi BHospital
. Y. Hattori, Chief of the Laboratory,

Hitotsubashi Hospital

S. Nakada, Attorney

K. Ogava, SYKK

H. Morikawa, SYKK

Y. Nagasawva, SYKK

K. Kashihara, SYKK

T. Toyonaga, SYKK

Process of Review

3.1. SYKK explained the outline of the development of the test
preparation, properties of the test preparation, results of the
¢linical studies in Phase I, protocol for bioequivalence study and
the booklet for subjects.
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3.2.

3.3,

-8 -

Questions and ansvers were exchanged based on the folloving materials:
a) Outline of SMS 201-995 '
b) Results of the Phase I study on SMS 201-995

¢) Protocol for a bioequivalence study

d) Booklet on this bioequivalence study for the subjects.

Performance of the study vas approved.

III. Objective

Objective of this study wvas to investigate the biological equivalence of two

preparations of SMS 201-995 (octretide acetate), i.e. the one containing

acetic acid and the other one containing lactic acid.

IV. Subjects

1. Selection of Subjects

Sixteen subjects, who fulfilled the following conditions, wvere selected

as listed in Table 1 from healthy male volunteers.

1.1.
1.2.
1.3.
1.4.
1.5.

1.6.

1.7.

Age 20 - 25 years.

No hepatic, renal, cardiac or gastrointestinal diseases.
No history of drug allergy.

No use of any drugs for a considerable period.

Those weighing less than 15X in percentage of overveight.

Calculation of overweight based on the following formula:
Z=[1- {hcight—lﬁ@calxﬂ.&} x 100

weight
Negative to subcutaneous test of SMS 201-995. No display of redness
after s.c. injection of 0.01 ug SMS 201-995 into the upper arm.
Confirmation of good health by the following examinations
(preliminary health check).
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Items of preliminary health check:

i) Anamnesis

ii) Physical examination: blood pressure, pulse, auscultation,
percussion, body temperature, height, weight and ECG.

iii) Hematological examination: WBC, RBC, hemoglobin, hematocrit,
p}atelets.‘leucocyte segmentation.

iv) Blood chemistry examination: total protein, albumin, BUN, creatinine,
uric acid, total cholestercl, triglyceride, Na, K, Cl, Ca, alk.
phosphatase, GOT, GPT, LDH, -GTP, total bilirubin, blood glucose

v) Urine examination: pH, protein, glucose, urobilinogen, ketone body,
sedimentation

vi) Others: HBs antigen-antibody reaction, STS

2. Consent of Subjects

According to the Declaration of Helsinki and the Tokyo Amendment (1975),
the folloving items were explained to the subjects by the attending

physician before obtaining written consent of the subjects for the

participation in the study.

Explanation meeting for the subjects

Date: Sep. 16, 1987.

Place: Head office of K.K. Nippon Yakuri

Items explained: Following items were explained according to the booklet

for the subjects:

a) Teét drugs

b) The objective and method of the study and expected effects

c) Compensation for unexpected accident

d) The principle that any subject is free to leave the study

e) Occurence of expected side effects such as local pain at the
injection site, gastric distress, diarrhea and vomiting.

Reference material: Explanation Booklet for Subjects in Bio-~
equivalence Study of SMS 201-995.
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V. Test Drugs

Two preparations of SMS 201-995, 100 ug/ml each, were used in the study; the
one containing lactic acid (test preparation) and the other one containing

acetic acid (control preparation), as shown in Table 2.

Code name: SMS 201-995
Generic name: octreotide acetate

Structural formula:

H-(D)Phe~Cys-Phe-(D)Trp-Lys-Thr-Cys-Thr(ol).acetate

Molecular formula : Cq3HgeNi0010S2 (2CH3COOH)

Molecular wveight : 1019.26(1139.36)

Galenical form : ampoule

Test preparation: : batch no. Y 1160587, composition no. KNGL 71275.17

Control preparation : batch no. Y 0110287, composition no. KNGL 71275.01

Quality : No problem was found in guality tests performed in
Sandoz Ltd., Switzerland and SYKK, Japan.

VI. Method

The timing of administration, blood sampling and examinations is shown in

Fig. 1.
1. Dose

One hundred ug (1 ml) of either the test preparation or the control
preparation was used. :

2. Basis for Determination of the Dose

The preceding Phase I study indicated that IOOqug was preferable to 50 ug
for bioequivalence determination, since the former dosage results in
higher SMS 201-995 plasma concentrations, which are more suitable for
measurements. Furthermore, any clinically significant side effects were
not observed in the Phase I study and in clinical studies in GI hormone

<)
>
N
(&




- 11 -

secretion tumors at 100 ug. Thus 100 ug vas selected as the dose to be

applied in this study.

Administration

As shown in Table 3, 16 subjects were randomized into two groups of 8
subjects. As the first dosage 100 ug (1 ml) of the test preparation wvas
injected subcutaneously in the forearm of subjects from group I and 100 ug
(1 ml) of the control preparation was injected subcutaneously in the
forearm of subjects from group II. In the second dosage, preparations were
swvitched by single blind cross-over method. Preparations were injected at

9 a.m. An interval of 1 wveek elapsed between the first and the second

dosage.
Food and beverages were not allowed during 10 hours prior to the
injections and &4 hours after the injection.

Observation and Measurement Items

The folloving examinations and observations were made:

4.1. Plasma drug level

i) Blood sampling: 13 times, starting immediately before the
administration and at 5, 10, 20, 30 and 45 min., 1, 1.5, 2, 3,
4, 6 and B hours after the administration.

ii) Sampling volume: 5 ml of blood was withdrawn from a forearm vein
in each sampling. The total blood volume for the assay of plasma
SMS 201-995 was 5 ml x 13 times x 2 = 130 ml.

iii) Treatment of the blood sample: Blood was withdrawn by Venoject
vacuum sampling cylinder (VT-050H, Termo). The heparinized blood
sample vas immediately centrifuged (3,200 r.p.m./15 min., 4° C)
and plasma was pipetted into 3 plasma tubes. The thus obtained
plasma samples vere frozen and stored at -20° C until analysis.

iv) Method for the assay of plasma concentration of SMS 201-995:
Plasma SMS 201-995 vas determined by a RIA method developed by
Sandoz Ltd., Switzerland!’. This method is a conventional RIA
using rabbit antiserum immunized with SMS 201-995 and 125 I.SMS
201-995 and human plasma coated active carbon for B/F
separation. This method is specific to intact SMS 201-995. The
RIA kit was supplied by Sandoz Ltd. Switzerland.
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v}  Assay of SMS 201-995 in plasma and staticrical analysis: Plasma
levels of SMS 201-995 wvere assayed by the RIA method at the .
laboratory of Analytical R+D, SYKK. Plasma peak levels (C,,,)
vere measured and the areas under the curve (AUC) of plasma SMS
201-995 were calculated to confirm bioequivaience ul iue IWo

preparations.

4.2. Examination of subjective symptoms by interview, auscultation and

4.3.

percussion
Interviev, auscultation and percussion vere made immediately before

the administration, and 2 hours and 24 hours after the
administration. Subjective symptoms were orally inquired using
subjective symptoms inquiry form (Table 4). In addition, local pain
at the injection site vas assessed according to the folloving 4
criteria, and the results vere entered in the form (Table 3).

0: No pain

1: Mild (mild pain)

2: Moderate (tolerable but considerable pain)

3: Severe (intolerable pain)

Physical examination

Blood pressure, pulse and body temperature were examined immediately

before and 24 hours after the administration.

. Laboratory examinations

Following items were examined immediately before the first

administration and 24 hours after the second administration.

i) Hematology: WBC, RBC, hemoglobin, hematocrit, platelet count and
leucocyte differential count.

ii) Blood chemistry: Total protein, albumin, BUN, creatinine, uric
acid, total cholesterol, :riglyceride3 Na, Cl, Ca, alk. '
phosphatase, GOT, GPT, LDH, -GTP, total bilirubin, glucose.

iii) Urine: pH, protein, glucose, urobilinogen, ketone body,
sedimentation.

iv) Volume of blood sample: Twelve milliliter of blood was taken
immediately before the first administration and 24 hours after

the second administration, respectively.
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5. Emergency Measures and Follov-up of the Subjects _
Tn nrder to be ready for an accident, emergency measures were prepared. In
case of any abnormality in physical or laboratory examination, it was
determined to follow the condition of the subject until normalization. The

‘relationship vith the administration of the drug would have been

investigated.

6. Changes in the Study
Minor changes in the study vere left to the responsibility of the

attending physician, as long as the objective of the study vas still
observed, or the conditions imposed on the subjects were not severer.
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It vas stipulated that the subjects should be excluded from the study, or

the study itself should be discontinued and adequate measures should be

taken in any of the following cases:

a) The attending physician considered that the safety of a subject is at
risk.

“““ b) A subject or his family requested withdrawal from the study.

¢) The prinicipal investigator and the attending doctor decided, upon
discussion, the discontinuation of the study. In case it is impossible
to contact the principal investigator, the decision is left to the

attending physician alone.

8. Supervision of the Subjects

8.1. Subjects were hospitalized and supervised by the attending physician
from 18.30 on the day before the administration up to 24 hours after
the administration, both in the first and the second administrations.

8.2. Subjects were instructed to take care of- their health for one week
prior to the study.

8.3. Use of other drugs was prohibited from one week prior to the study to
the completion of the study. .

8.4. Food and beverages were served only as directed, and alcoholic drinks
and beverages containing caffeine were prohibited. Smoking was not
allowed from 10:00 in the previous night until 8 hours after the
administration, and on the following day until the end of the

examination.
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VII. Results
1. Quantitative Determination
Fig. 2 shows an example of a calibration curve for octreotide acetate in
the range from 2500 pg/ml to 19.53 pg/ml using plasma aliquots of 0.25 ml.
Binding ratio against the blank zero (BO) was within the range of 20 -

98%. Detection limit was ca. 20 pg/ml.

2. Plasma Levels of SMS 201-995
Time-profiles of the mean plasma levels of SMS 201-995 in healthy male

volunteers after subcutaneous injéctioﬁ of 100 ug (1 ml) of the test
preparation and the control preparation are shown in Fig. 3. Table 6 shows
plasma concentration, Cp.x and AUC for SMS 201-995, and C,,x (mean + SE)
and AUC (mean + SE) of the test preparation (4.80 + 0.22 ng/ml, 746.44 +
19.30 ng * min/ml, respectively), and of the control preparation (5.21 «
0.31 ng/ml and 745.52 + 29.07 ng - min/ml, respectively). Differences in
the biocavailability of the two preparations vere 7.9% in C,,, and 0.1X in
AUC. Cp.x and AUC wvere statistically analyzed according to the Guideline
on the Method of Bioequivalence Study?’.

This study wvas designed by Latin Square Method and the results of variance
analysis of Cn,x and AUC are shown in Tables 7 and 8. Statistically
significant differences in Cp,x and AUC vere observed between subjects and
subjects/group, hovever no significant difference was observed between the
tvo preparations and the two time periods.

Table 9 presents the results of computation of the minimum detectable
difference’ - and the confidence limit of the difference in
bioavailability. . Minimum detectable difference wvas 18.2% for C,,x and
9.6% for AUC. Confidence limits for the difference in biocavailability of
the tvo preparations = ' were within + 20X, approximately. Minimum
necessary number of subjects ( = 0.05, 1 - B = 0.8, = 0.2) were
calculated as 5 subjects for C,,x and 2 snbjec§s for AUC.

3. Subjective symptoms

Types and severity of side effects occurring after administration of each
preparation are tabulated in Table 10.
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3.1.

3.2.

-~ 15 <

Severity of local pain at the injection site

1)

ii)

iii)

Control preparation: Local pain wvas reported by 9 out of 16 '
nacec. Pain yac mild in these cases and disappeared wvithout any
treatment in 10 - 40 min. after the injection.

Test preparation: Pain was experienced only in 1 case out of
16. The pain vas mild and disappeared in 10 min. after the
injection without any treatment. This subject complained also
of mild pain after the injection of the control preparation.
Statistical analysis: Incidence of pain in both groups was
tested by McNemar test, which demonstrated that the test
preparation showed significantly less incidence of pain at the
probability of 5X.

Other subjective symptoms

i)

ii)

Control preparation: Subjective symptoms were found in 5 out of
16 cases (31.3%). These vere 2 incidences of nausea and 1
incidence of gastric distress, dry mouth, dizziness and
heavy-headedness. These symptoms were mild and disappeared
wvithin 1.5 hours after the administration without any treatment,
except for the case who complained of heavy-headedness. This
heavy-headedness in Case No. 4 occurred 4 hours after the
treatment, and disappeared without any treatment 9 hours after
the administration.

Test preparation: Subjective symptoms were found in 2 out of 16
cases (12.5%). Types, incidence and severity of these symptoms
vere: a single incidence of flushing (moderate), headache

(mild) and gastric distress (mild), respectively. In one subject
(Case No. 8) who complained of headache and flushing, the former
appeared within 30 min. after the administration and disappeared
without any treatment 10 min. later, followed by moderate face
flushing which lasted 15 min. Milder flushing persisted until 2
hours after the administration but disappeared without any
treatment. One subject (Case No. 11) who complained of gastric
distress had noticed the same symptom prior to the
administration, and the symptom disappeared without any
treatment within one hour after the administration.
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Ynysical bxaminations

nmeasurements ol vivud pressure, puise and body temperature immediately

before and 24 hours after the administration are shown in Table 11. Any
clinically significant changes vere not observed before and after the

administration.

Laboratory Examinations
Laboratory data before the first and after the second administration are
shown in Table 12. Significant abnormalities in laboratory data were not

observed.

VIII. Discussion

Plasma Levels of SMS 201-995
Differences in bioavailability of SMS 201-995 of the test preparation

group against the control preparation group wvere 7.9% in C,,, and 0.1% in
AUC. Both were within 20X.

The results of analysis of variance showed that there were no significant
differences betwveen the two preparations and also between the tvo time

‘periods in both C,,x and AUC. But significant differences vere observed at

the source of "Between subjects" and "Subjects / Group" in C,,, and AUC.
According to the comments in the Guidelines for the Method of
Bioequivalence Study, the ratio of variance of "Between subjects" and
"Subjects / Group" may be significant in some cases.

On the other hand, the values of minimum detectable differences have
satisfied the requirements of the Guidelines (less than 20%), and the
confidence intervals in bioavailability of the two preparations were
within + 20% approximately.

Minimum necessary numbers of subjects were calculated as 5 subjects based
on the actual AUC values of this study, and both wvere vithin the actual
subject number éf 8.

These statistical data, i.e. minimum detectable difference, confidence
interval in difference in bioavilability of the two preparations and the
minimum required number of subjects, supported the results of this
analysis of variance.
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Subjective Symptoms, Physical Examinations and Laboratory Examinations
Mild pain at the injection site vas observed in 9 out of 16 cases (56.3X%)

in the control preparation group, while it was observed in a single case
out of 16 cases in the test preparation group. Thus, the incidence of
local pain wvas significantly decreased in the test preparation group; this
result suggests that the incidence of local pain will be reduced in the
clinical application of this preparation.

As for subjective symptoms other than local pain, such symptoms as nausea,
gastric distress and heavy-headedness vere observed in 5 out of 16 cases
(31.3%) in the control preparation grodp, in contrast to 2 out of 16 cases
(12.5%) in the test preparation group. This would allov the conclusion
that the tolerability of the test preparation is superior to the
tolerability of the control preparation.

No abnormality was observed in vital signs such as blood pressure, pulse
and body temperature after the administration of either preparation. The
present administration of 100 ug octreotide acetate was assumed as having

no effect on vital signs.

No abnormalities in laboratory data were observed.

IX. Conclusion

The test preparation is a nev modified preparation in which the excipient
acetic acid has been replaced by lactic acid. Results of the present study
demonstrate that after the injection of the test preparation the pain at
the injection site is markedly reduced. It was als proved that the
bioavailabilities of the test preparation and the control preparation are

equivalent.
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Table 1 Background of subjects
Item | Subject Sex Age Height Weight

Group No. (Year) (cz) (kg)
1 male 23 171 72

2 male | 22 160 50

3 gpale | 23 169 60

I 4 pale 20 181 64

5 pale 22 176 61

6 male 20 174 57

7 pale 24 180 68

8 pale 20 176 73

8 male 24 171 4

! male 22 175 70

11 "male 20 172 57

I 12 male 21 170 60
13 male 21 162 58

14 male 20 170 59

15 male 23 170 68

16 male 24 170 60

Table 2 Test preparations
Test preparations Batch No. | Content(X)
Test SMS 201-895(100 »g/ml) containing .
Preparation lactic acid as an excipient Y115 0387 88.7
Control | SMS 201-9895(100 #g/nl) containing
Preparation | acetic acid as an excipient Y011 0287 105.6
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Tahle 2 Administration seauence, dose and number of subjects

Nusber of : .. . .. . {
subjgcts First adeinistration Second administration !
iest prepaiativi Control preparation j

Group 1 8 100ug (1 i) s.c. 100ug (1 wl) s.c. |
. Control preparation Test preparation !

Group Il | 8 1004g (1 8l) s.c. 1004g (1 nl) s.c. |
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Table 4 Investigation

List of

Subjective Effects (1)
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Table 5
Questionnaire on the Local Pain after Injection of SMS 201-995
I. Circle the number representing the pain you felt after the first injection.

After the first injection

0 : No pain.
Mild (mild pain)

1
Z : Moderate (consiaerapie palin, yel loleraoiej
3

.

: Severe (strong, intolerable pain)

Date:

II-(1). Circle the number representing the pain you felt after the second

injection.

After the second injection

0 : No pain.

1 : Mild (mild pain)

2 : Moderate (considerable pain, yet tolerable)
3 : Severe (strong, intolerable pain)

II-(2). Vhich pain was stronger, comparing between the first and the second

injection? (Don’t enter, if you had no pain at all.)

1. After the first injection.
2. After the second injection.

3. Similar extent.

Date:

Name:
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Plasaa concentration, Cmax and AUC of SMS 201-995
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Tahle 7 Analysis of variance for Cmax

Constitution of data by Latin Square

\pe period

No. 1 Total
1 .39 4.51 8.06
2 6.43 5.189 11.82
3 4.12 5.12 §.24
4 5.488 4,83 10.78
5 7.20 7.22 14.42
B 6.31 6.18 12.50
7 2.81 4,54 7.45
8 §.45 4.69 |° 11.14
Subtotal 42.3 47.28 B5.22
I 3. 3.84 1.08
2 4.71 5.72 10.43
3 4.04 4,63 8.67
4 4.60 5.95 10.55
8 3.87 4.40 B.27
6 4,717 6.24 11.01
7 4.40 4.53 8.93
8 4.22 5.11 9.313
Subtotal J4.45 40.42 14.87
Tota 77.38 B2. 160.089

ANOVA table

Souce of varlance I Ss Ms teal ttab
Between subject 5 27.21 1.81 {.11%x > 2.43
Group or subject 1 3.35 3.35 1.87 < 3.10
Subject/Group 14 23.86 1.70 3.88% > 2.48
Time period 1 0.8% 0.89 2.02 < 4.b0
Drug I 1.37 1.37 3.11 < 4.60
Residual 4 §.22 0.44 .

iota k 43.68

*: Significant
Df: Degree of freedom
Ss: Sum of squares ’
Ms: Hean squgres
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Table B Analysis of variance for AUC

[l

Constitution of data by Lati-

‘ Time period
[ No. ] IT Total
‘ ! RR7 4% E5T B R 1240.64
| 2 905.55 885.90 1791.45
2 g41 80 771 4R 1413.08
4 848.48 750.88 1599.236
< 1008.20 927,83 1936.03
6 742.08 746.15 1488.23
7 605.23 673.15 1278.38
8 §43.35 774.25 1417.80
 Subtotal 59717.4¢4 b1B7.3¢ 121bd.708
T TEXU X T0.70 1270.23
2 721.38 728.08 1449.46
3 704.75 748.00 1452.175
4 712.83 798.58 1511.41
5 711.15 703.78 1414.83
6 765.85 788.68 1554.53
7 6§70.73 754.85 1425.68
8 809.43 818.15 §27.58
Subtotal 5755.605 5950.82 1170b.37
Total 117343.00 12138.24 23871.33
ANOVA table ‘
Souce ol variance D1 Ss Ms tca rtabd
“Between subject (% | 252248.18 16816.50 B.75% > 2.43
Group or sequence | 1 6560.56 6560.56 0.37 < J3.10
Subject/Group 14 | 245687.62 17548.12 7.05% > 2.48
Tise periog ! 5129.58 5129.38 2.06 < 4.50
Drug "1 6.67 6.67 0.003 < 4.60
Residual 14 34857.03 2489.789
Tota ) 792241.40

*: Signiflcant

Df: Degree of freedon
Ss: Sum of squares
Ks: Mean squares
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Table 8 Miniaus detectable difference, confidential interval in difference
in bioavailability of the two preparations and minimum neccessary
nusber of subjects

rarameter l Cmax AUC ‘
Ninimuz dzicctasle differoncs | 9.6
(a=0.05, 1- 8=0.8, n=8) 18.2 :
Confidential interval (X) -5.258 520.9 -§.88857.0
Minimuas neccessary number of
. 5 2
subjects
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Table 10 Subjective Symptoms

. First administraton i Second administration |
pain at . | pain at L
subjects | drug the site | Subjective drug , the site ! Subjective
No. of inje- | Symptoms °?2 of inje- | Symptoms =2
ction *2 | ctinn =2
1 —=s - (1) 15’ -
2 .03 Co- - - =4 1(1) 20 -
3 |sres. - - trol | - -
prep.
4 - - (1) 30" | Dull Headache
(1)

5 - - I - -
6 - - (1) 10° -

f - - -
’ _

Facial Hot
8 - Flushes §23 - -
Headache(1

9 | (1) 30° - - -
10 .. | (1) 30 - . - -

o 11 Con- Stomach Dis- | Test Stomach Dis -
trol - confort (1) |prep. - comfort (1)
prep.

12 (1) 40" | Hausea (1) ' - -
13 (1) 10" | Thirst (1)
14 (1) 15° | Nausea - Voo- (1) 10°
ziness (1) | -
15 - - - -
186 - - - -
Test . § ‘ : E
prep | Subjec. : Facial Hot Flushes 1 : | pain i 1 Case
n=z16 | Symptoms : Headache 1 ;o Cares :
% . Stomach Discomfort 1 : 12.5% | 6. 3%
M i Stomach Discomfort 1 ! |
Con- ) : Nausea 2 o 9 Cases
trol | Subjec. : Thirst 1 :Ces*r 1 pain
n=16 | Symptoms : ¥ooziness 1 0 31.3% | : 56. 3%
: Dull Headache 1 ; :

his means continuous time (min)

m This
: (é}= moderate (1): milde
XS Batch No. Y116 0587

e Batch No. Y011 0287 .
~"means no pain at the site of inje-

ction

1

OB LN | -

L
£
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Table 11

Results ‘of Physical Frasination

H -

- . ..

(wnilg) (<) (salig)
- 133717 62 6.7 B 1238 7] 5.9
£ r
< 125/70 54 36.5 THa] 18 7 15.7
)
- 130770 st 6.2 o[ B | 13078 7 5.9
& e
o
< 121768 53 35.4 §A 134774 §4 35.6
113761 62 36.2 - bavs e 74 .-
- "
bl [
z 102752 59 36.1 SlA] nwe 7] 5.9
10
- 102760 58 36.0 e8| 15783 n 36.0
& F-1
E-3 “
1 104756 s6 15.9 21A] 12082 &8 | 350
” 193/68 &4 35.5 B | 1/71 a4 351
» -
fod So
= 109/64 83 35.0 THA 119768 &5 35.4
11 pm
- 116783 76 5.7 e8| 12u87 50 36.1
[+3
< LY
< 113767 6s 15.9 QLA 11168 75 36.2
- 102/60 6t 35.8 B 1279 78 35.8
£ r
< 101756 54 35.3 1A 127 75 36.2
12
v 81/52 &7 35.9 = |B| 12501 12 5.3
et e
L ¥}
s 971/51 54 35.9 Slal 1am 75 35.9
o i2s/70 67 35.0 o B 125772 73 5.1
= T
- 130/74 58 36.0 <A 10184 57 35.9
13
e 122768 64 36.2 2 |B| 125/ 3 5.8
bt =3
L% W
b 108758 80 35.9 1Al 11ss6 58 35.9
. 99/54 64 5.6 B | 109765 7% 5.3
“ s
b .
z 98/53 $9 35.§ 1Al nuwss 67 5.8
14
. 91/59 62 35.3 2|8 | 10860 7 5.8
8 - ]
g 98752 66 5.5 Al 1087658 66 5.8
- 95/61 ) 6.4 o | B 12877 50 35.4
v - -
b b
< 104/61 63 36.2 TIA] 12358 52 5.4
15
T 88/51 73 6.0 = | B| 1870 52 35.3
e ]
«
¥ 110763 56 36.2 $lal nwe $6 35.3
. 131715 7 35,8 ol n1 118/68 87 36.3
4 £
b 131758 61 .1 | S 1Al 10ms0 75 36.2
16
€ 131714 75 6.0 T |8 | 10w 20 5.1
[~3 W
& 120768 75 6.1 Sial 1ewe 19 6.0
B: before
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No Data Missing, pagination correction made.




Table 12 Laboratory Data (1)

Exanination [tem 8:;::‘:“ Unit i ® ln i - 2“ i = SH i ® ‘*“ i = 5,, i m S” i = 1” i = 8“ !
vac 4500~8000| /' 7000 | 7000 | 6900 | 6100 [ 5,000 | 430 | 5900 | 6,000 | 6300 | 5.900 | 4.%0 | $.500 | 1100 | 6000 | 1.60 | 6700
1] 10~330 piersmt| iS4 o 0 5) w o si1 503 | s n « s o0 518 519
5 | Hemoglobin M~ | vt sl ol e oW s sal o osa] o | awes| aed] o er]  we|  1s.e|  1s.sl 1sal 150
% [ Hematocr it W~ | % a a a8 I a m a % 52 0 G u “ a 0 4
1% [ Pratetet 121~40 [netsmy N 1" ) u 1 1 n n 1 18 1 x 1 1 ] n
12 fhabdocytic 13 | % ’ ) ) 0 0 1 ) ' . 1 i s 1 N i "
3= g_} | Xaryolobic n~n | % 4 62 “ 19 4 L @ $ 59 53 » 5 50 3 “ ]
, ;.:. o] Lymphocytes 060 | % « » 3 :u “ ) 53 M n 3 st M » % | u 1
S || tosinophils 0~10 % 3 " 1 ' ' ¢ ! $ 3 5 3 1 t 1 H i
g{j R o3 * 1 0 3 3 ) ) ) ) ) ) 1 i 0 1 1 o
5] wonocytes o2 % 5. ] & § 3 I 3 1 4 4 1 3 i ] H !
Total protein §.5~0.0 | vt 1.1 1.1 6.5 .8 6.5 1.0 1.0 1.0 1.1 6 13 1.0 1.0 T1EX] 8
Albumin 3.1~5.2 | vt L 44 X e R “ 4.8 s “ 8 X w1 “ “ 5.1 ¥
B U N ~m |esit| 0] 1w 1 1 1 10 m " 0| n 1" " 15 1 ) n
Creatinine 0.0~11 | st 0t o4 0.1 1.0 0.7 e 0.1 0.9 0. 1.0 0 0.9 0.5 o8| o8] o1
Urie scid 3.5~1.% |asit 6.7 5.9 . K] 5.1 5.4 6.0 6.0 4.9 5.1 X 14 45 RIEE) "sz
Total cholesterol 1000 Jesat| 160 | 1s8 m | m Hs 13 16 107 160 146 156 T m 129 105 I
Triglyceride 0~110 {asit| n ur | e 104 Q R 19 n 5t T n % 1s? 1% |
Fod I Na 1S~147 [okwt | 103 143 1 " 19 140 129 ) 19 | e 1 140 140 129 30 17
fé % X 1.6~3.2 | e/t XY R 4.6 5.1 ot a4 s 45 1.1 48 4.8 4.1 s 44 TR
Sls ct u~108 | ot/ t | 102 102 103 10 100 1 100 100 9 9 101 101 ot 101 ) 0
elc Ca L5~5.5 | wew/t e “ I EY) 5.0 ) 9 i 5.1 9 5.0 “ . 6.1 5.1 )
= AL -p 16~10 | U ) K1Y XX 6. s 1.0 ssf  ss]  ss| s ] 1 Y
G0 T ~0 | u 1" 16 " " 1 " o T s 15 1 i 15 16 19 i}
G P T §~38 v ) n 10 10 3 1 n 10 ) 18 10 10 15 1 N "
L D H So~400 | U i 151 103 m w | % 168 165 ) 1 I " m 166 07 n
y-GTP 0~30 |wiet| 16 " M n ’ i 15 1 4 st 1 1 i -n s 18
Tatal hiliruhi 0.1~1.0 | resdt 0.5 0.5 0.5 0.5 0.4 0.4 0.5 0.5 8.5 0.5 0. 0.4 0.$ 0.8 0.5 0.5
1 clucose V~110 |wsdt] M % 6 | % " @ 1 9 s ) " " 8 7 " n |
I : before the firat dosage
Il : after the sccond dosage
L0




. Table 12 Laboratory Data {2)

~J

Cxanination 1tem B | Ut . gn i M'u i &”n i h”n i h”n i &“n i Msu .
13 . |4500~8000] /e’ 6,300 | S.400 | 5000 | 5,000 | 6700 | 4,000 | 900 | ¢.%0 | 520 | 5400 | 5,600 | S.600 | «.500 | s.500 | 6.300 | 5,500
R8C 10330 Iniet e 435 15} L4 m 549 s 468 459 L i 483 [2:] {65 438 148 o
& | Hemoglobin M~ | wit 15,8 15.0 15.6 15.5 1.1 ) e 1. 15.2] 153 .5 M. 'y 1.1 :u.s 14
4% | Hematocrit 0~a % 1 Q 4 a $1 4 s 4% o a 4 18 & ua Q a
7 [Praterer 0~ e 1 n 1 ) 19 n n nl o ow 1 u 19 w [ n n
S [T [ habdocytic o~18 | % ) 0 0 o 1 1 0 1 1 ° ’ 1 1 ) ) 0
T | Z12 | xaryotobic n~n | % 50 st 45 0 a. |l w 51 60 50 5 n 53 s0 3 “ %
F c|_tymphocytes | 060 | % n 5 4 ) 0 n M n 4 n 51 n n » » »
S 1} tosinophils: 10 * 3 A ' $ 1 1 ] 1 H 3 ] 10 5 3 1 1
:g. ;?, ncsaghits 3 x 1 ) 0 1 ) ) 3 N N 1 ) o 1 0 1l e
1 wonocytes 0--12 % ] [} 4 ? S S "3 L] 1 4 [ ] 10 ? } b} ]
Total protein 6.5~10 | vit 1.2 6.5 11 1.0 1.4 11 1.0 6.4 X1 R 7.0 6l 1.6 THEEX 5.1
Albumin 11~5.1 | vat s “ “w 1 5. “ IR K] w1 4.8 w5 5.2 € W s
' B U N -0 |wit n n 1 " n " TR " i ' ’ n ) ) 1
Creatinine 0.0~1.7 [nsit 0.4 0 0.1 1.1 0.y 1.1 0.7 0. 0.8 0.9 0.1 1.0 0.4 0.3 0.7 o
Uric acid 1.5~18 fnsdt 5.9 6.3 Y ') %] EEYX) 6.6 6.3 5.8 5.7 5.0 5.5 $.4 5.0 6.2 1.0
Yotal cholestero! 130~00 ferdt | 204 159 15t 145 165 us- | 150 1 in 157 156 161 ] 153 1%
Triglyceride . 0~110 |eit | 10 m 104 134 ®0 39 a4 3 & * §2 Q 153 18 " %
[ ™ 15~141 futwra | 10 oo ) 19 1 140 140 o 149 “ 140 140 11 Mt
= —g K 3.6~5.2 feewt| . 0] 40 4.1 “w 5 5.3 3.9 4. 38 e 4.1 w0 a“ s 1Y)
sle ct u-~108 Jokw/t| 100 102 101 10 % 101 100 100 103 10 101 101 101 w0 | 102 19
iz Cs 0.5~5.5 |okw i .4 w6 “ .5 5. 5.0 .9 1 ) 5.0 9 “ .9 ) 5.0 o
;?._ Al —-p L6~10 | U s8] 61 11 ol s T Y 83 5.4 5.0 5.0 5.6 5.8 5.2 5.6 5.4
G 0o T -0 | u ] 15 10 " YER N ) 1 " " ) 1 " " ) 10
G P T s~3 | u | .18 " 1" 1 u 1 ) 1 i 1 10 " 1 ) 10 N
L D H 0~400 | U s 5 ) ™ 1% 11 10 19 ) m ™M ns 6 264 308 ®
Yy~-GTP 50 |ati/et " ' 1 ) " 1 1 16 1" w | . n 1 n i " s
Intal hiltrubia 0.1~1,0 /it 8.4 8.5 0.4 8.4 9.5 8.5 8.5 0.8 [ 53 X ] 0.4 8.4 0.5 0.5 0.5 b4
Glucose 0~10 fewsdt] 8 % 5 5 " n 1) 1" 9 2 " ™ 100 |0 ” 100 |
I : hefore the first drsage
I1 : after the se ond djsage
L
Lo




Table 12 tLaboratory Data {3)

r—

L 400

Examination {tems Bastiine Tunie T :&-J‘n A T S r*—'rh—j—g . e N I HF
PH 6.0 6.0 55 6,0 5.0 6.0 6.0 6.0 6.0 6.0 §.0 6.0 5.5 3.5 6.0 5.0
Urobilinogen * * + * * * * * * * * * - 4 * +
i eton Body - - - - i - - ~ - - _—
Glucose - - - - - - - - - - - - - - -
Protein + - - - - - - - - - - - - - -
st RBC 0-1/5Fs 0-1/5Fe 0-1/5Fs 0-1/56+ 0-1/5Fe - 1/5Fs |
; WBC 1-¥1 -1 -1 o171 -1 -1 -1 O-1/5Fe | -1 i-2/SF« | 0171 0-1/1 ) O-1/5Fe ) O-1/5Fe} 2-. /4 V- U/SE
é Eguhel!m o-1/1 0-1/5Fe 0-1/5Fe | O-1/5Fs | 0-4/1 b-U/SFe ] Jves | 011 1-2/5Fe 1 0-I/1 }-2/SF 04/5?‘ O-1/SFe | O-1/5Fs
T1ml Cylinder 0-1/sFe 0-1/5Fs
5 é Bacteria ‘
£ gl Mutin + + + + + + + + + + + +
“*1 Amorphous phosphate + + + T
G0 + + + + + + :: i
¢ befors the first dosagu
fi: after the second dossgu
. TSFe:  seversl flelds
¥exi  whole fields
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Vo shole { elds

Table 12 Laboratory Data {4)
Cramination ftews g:ﬁl,,,,mn !u sn ;R‘Mn ]n;;n th“n. 'hiﬁn !ht¢u ‘:fusa l\nsn
pH 5.0 6.0 5.0 6.0 1.0 6.0 6.0 5.8 6.0 8.0 8.5 6.0 6.0 5 6.} 6.3
Urobi 1inogen t + + + + + + + + + + * * + | = | %
xztuﬁ body - - - - - 5 - - - - - - - 1 = -
w | Glucose - - - - - - - - - - - - - - - -
S | Protein - - - - - - - - + - + - - - - —
:"é RBC 0-1/SFe | 2/Wee | O-1/SFs| O-1/5Fe ) 0-1/SFe] 2-3/SFe] O-1/SFe| O-1/SFe| O-1/SFe| O-1/SFe| O-1/SEe| O-1/SFe T
-] wee 11 | uskel 1 wseel o e o L foet i Joewt [ o | | v | v | o
1 | Epitheltum 1-u/sie] 0-UsFe] O-irsie] 0-1/ske| 01/t | 1-uske] 0-uske] 0171 | 0-1ssFe 0-ssFe] 0-i/sFe| o-u/sFe| 1usRe| 01/ | use] e
51 .| cytinder -
5 ’é,ia:terin + :::
‘g Hutin + + + + + + + + + + + + +
“ Amorphous phosphate + + + 4+ + + - +
CaCy0, + + + T
before the ’fxst dcsage
. B: after tie ssvond dosage
ket seversl flelds




