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~~~t~~ both dosage forms contain an aqueous sulu~~n wi h a.n amate buffer system. 
Q~~v~~, there have ban reports of pain at the site of injection. We propose to 

unkept f~~u~ati~~ with a buffered factic acid s~~u~~~~ which is a weaker buffer 
acetic acid system, This allows the body to re-establish the pH at the injection site more 
rapidly than the current buffer solution. 

Xn su of the p~~p~s~ change b~uav~~abil~ty of 
refer the enclosed study report (Report I%. ~~-~~~~~~/92~~ e factzite f~r~u~at~~~ was 
found to be b~~~~iv~~~t to the acetate fczmulation in AUC and C,. There was a 
diffe~~~c~ in time to peak, h, of 9 minutes, but this is not of consequence since ~~d~s~t~~ 
is indicated for chronic use. 

the ~~y~c~ testing and speci~cat~~ns af the drug pmduct, the onfy chugs is 
found in the pW sp~~~~ati~~s, due to the change in buffer s~lut~~~s. AI1 other tests and 
s~~~~ti~~s remain unchanged. 

ding ~e,,i~~lud~ with this s~b~iss~~~. The DBCRX 
contains the ~nf~r~ati~n pe~~~~g to the fac&te buffer, and the 
a boxed statement alerting ph~~ac~sts and atients to the new 
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Study Period : 

Sandoz Yakuhin K.K. 
Ii?-4-Hinan&Aoya %dxme, Hinato-ku, 
Tokyo 

September P98f - October 1987 

Prof. Naakata Shimizu 
Yd Dept. of Medicine, Tcikyo university, 
Schaol of MedPcine 

Attending Physician : Dr. Hasao Tatsuno *i 
Director Medical Foundation A&a-kai 
Hitatsubashi BospitaP 



~~~~~5 ampoules containing octreotide acetate s an active ingr~di@~t an 
its registratian application file in the indication for ~ast~~~nt~~t~~a~ 
bor~o~e secreting turners is being investigated by t New Drug ~nv@st~gat~o~al 

o~~~tte~. Its clinical efficacy and safety is bein studied also in the 

indication for acromegaly and pituitary gigantfstn. 

CL995 is applied by subcutaneous injection. During the &Linical study 
it was found that SMS XC-995 causes local pain at the i~j~~t~~~ 

site because of acetic acid which is added as a3o excipient. Xn order to 

~l~~~~ate the lacal pain, a new preparation (hemif er called ft test 

*” w=rz: developed 9 using lactic acid in p ace Of acetic aci 
e study was performed camparing the te t ~~e~a~~t~~~ and 
sing acetic acid as the excipient (hereafter called the “control! 

preparation”). 

dittos, effects of this drug on local pain wer compared with the ~~~~r~~* 

11. Procedures 

1. Contract 

andoz Yakuhin K.K. (SYKK) requested ILK. ippon Yaklrxi to ~~~for~ this 
at Aoba-kai Hftatsubashi Hospital. The three parties concluded a 

contract. The study was performed according to he protocol vfiich was 
approved by the IRB of K.K. Nippon Yakuri. 



2. Procedures of the Studv 

.I. SYKK asked Prof. N, Shimiz to act as the principal ~~v~st~gatur ln 

this study; he accepted the request (&me 1987)* 

XL s co~itted this study to K.L Nippon Yakuri (Juna 19 

.3. The three parties, SYKK, K.K. Nippon Yakuri and Aoba-kai ~itot~~basb~ 
hospital mncluded a contract on this study (Jufy 1987)* 

*I. JL Nippon Yakuri held a fRJbmeeting in vhich this study vas 

approved (July 1987). 

23. Explanatory meeting and health check were h 
(Sept. 1987). 

2.6. Subjects were selected according to the results of t 

4 (Sept. 1987). 

-7. The study was started at the first ad~~~ist~atiu~ of the test dr~g~ 
(Sept. 1987). 

3. The second administration of the test rugs was given and the ~t~dy 
was completed (Oct. 1987). 



3. Investigation 4Wiew Board (IRB) 

RB members held a meeting as follows to review the propriety of this 
study. Details of the discussion vere recorded in minutes.. 

ate: 
lace : 

Attendants: 
dvfsor: 

Chairman: 
Vice Chairman: 

July X8, 1989 
Keio Plaza Hotel (2-l Nishi~Sh~~juku i?-chomer 
Shlnjuku-ku, Tokyo) 

T. Yanagida+ Guest Prof., To yo fikeikai Medical 

College 
T. Tanaka, A.P., Tokyo Jeikeikai Medical C~Uege 
M. Saito, Director, Misato Clinic 
K. Nakamura, Dept. of Clinical Medicine, 

Tsukuba University, School 
T. fujii, Prof., 
Medicine 
Hc Tatsuno, Director* Hitotsubashi Hospital, 
Xnvestigator 
T* Kobayashi, Pharmacist, N~shi~achi Hospital, 
Y. Hattori* Chief of the Laboratory, 
Hitotsubashi Hospital 
S. Nakada, Attorney 
K. Ogawa, SYKK 
H. Morikawa, SYKK 
Y. Nagasava, SYKK 
K. Kashihara, SYKK 
T. Toyonaga, SYKK 

Process of Review 

.I. SY’KK explained the outline of the development of the test 
preparation, properties of the test prepar tion, rasuPts of the 
clinical studies in Phase I, protacol for iuequivalence study and 
the bouklet for subjects. 



3.2. Questions and answers were exchanged based the fu~loving materials: 
a) Outline of SWS XII-995 

. 

) Results of the Phase I study o1[1 SMS 20f- 
c) Protocol for a bioequivalence study . 

d) Esooklet on this bioequivafence study for thesubjects* 

3.3. ~erfo~~a~~e of the study was approved. 

ive of this study uas to investigate the biolo ical equivalence of wo 

prepa~atiu~s of SMS 201-995 (octretide acetate), i.e. the one ~o~tai~~~g 
acetic acid and the other one containing lactic acid. 

IV. Stsbjects 

1. Selection of Subjects 

Sixteen subjects, who fulfilled the following co ditions, were selected 
as listed in Table 1 from healthy male volunteers. 
Ll. Age 20 - 25 years. 

. L2. No hepatic, renal, cardiac or gastrointesti 
1.3. No history of drug allergy. 
L4. No use of any drugs for a cansidcrable peri 
3.2. Those weighing less than 15% in perlzentage 

Cakxfation of o&weight based an the full 
% * fl - N%*i~ht+mlb~xO.Pf x 100 

weipht 

1.6. Negative to subcutaneous test of SMS 201-995. No display of redness 
after 5~. injection of 0.01 Pg SMS 201-995 fnto the upper arm, 

L7. Confirmation of good health by f examlnat ions 
(preliminary health check). 
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Items of prellminarr health check: 

i? Anamnes is 

ii> Physical examination: blood presswe, pulse, auscultation, 
percussion, body temperature, height, weig 

iii) Hematologicaf examination: WC, RX, hemogI.obin, hematocrit, 
platelets, leucocyte segmentation. 

iv) Blood chemistry examinatiun: total protein, albumin, UN, creati~~~e~ 

uric acid, total cholesterol, triglyceride, Na, II, Cl, Ca, alk. 
phosphatase, COT, GPT, LDH, -CTP9 total bilirubln, blood gfucose 

s,f) Urine examination: pH, protein, glucose, urob~~~nogen~ ketone body, 
sedimentation 

vi> Others: HBs antigen-antibody reaction* STS 

2. Consent of Subjects 

to the Declaration of flefsinki and th Tokyo Am@~dment ~~~?~~~ 
the following items were explained to the subjects by the attending 
hysician before obtaining written consent of t e subjects for the 
articipation in the study. 

ExpIanation meeting far the subjects 

ate: Sep. 16, 1987. 
Place: Head office of K.K. Nippon Yakuri 
Xtems explained: Following items were explained accordin to the ~o~~~@t 
for the subjects: 
a) Test drugs 

) 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 
c) Occurence of expected side effects such as IL&al pain at the 

injection she, gastric distress, diarrhea and vomiting* 

Reference material: Explanation Booklet for Subjects in Bio- 
equivalence Study of SMS 20f-9% 



Twu preparat~u~s of SMS 201-995, 100 trg/m each, were used in the study; t 

one ~untain~ng lactic acid (test preparat on] and the other ane containing 

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

Code name: SK 201-995 

Generic: name: octreotide acetate 
Strtlctural formula: 

lecular formuIa : ~~~~66N1~~1~~2 WJWUQH) 
~~l~~u~ar weight : lJU9.25(1139.36) 
Galenical form : ampoule 
Test preparations : batch no. Y 1160587, composition no GL ?1275*17 

: batch no. Y ~~1~2~~~ composition no, 
Quality : No problem vas found in quality tests performed in 

Sandor Ltd. , Switzerland and SYKK, Japan. 

IA. Wethod . 

of administrations blood sampling and ex minatio~s is shads in 
Fig. 1. 

na hundred ug (1 ml) of either the test preparation or the control 
reparation was used. * 

asis for Determination of the Doss 
The preceding Phase I study indicated that 1OO’ug was preferable to 50 ug 
for bioequivalence detcrmfnation, since the former dosage results in 
higher SMS 201-995 plasma cuncentrations, which are more suitable for 
measurements* Furthermore, any elinicafly signi icant sfdg effects were 

not observed in the Phase I study and in cfinicalstudies in GI ~~r~~~~ 



sacration tumors at 100 big Thus 100 @g was se1 
applied in this study. 

3. Administration 
As shown in Table 3, 16 subjects were randomize 

subjects. As the first dosage 100 vg (1 ml) of the test preparation wan 
injected subcutaneously in the forearm of subjects from roup J and 

(1 ml) of the control preparation was injected ubcutaneously in the 

forearm of subjects from group ITI In the second dosage* preparations were 
switched by single blind cross-over method, aratdons were injected at 

acm. An interval of I veek elapsed between first and the second 
dosage. 

ood and beverages vere not allowed during X6 hours prior t the 
injections and 4 hours after the injection. 

4. Observation and Measurement Items _ _.-- ---_ --- 
The following examinations and observations ver 

4-l. Plasma drun level 

cl Blaod 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 8 hours after the administra 

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

iii) Treatment of the blood sample: Blood was withdrawn by Venoject 
vacuum sanpLing cylinder (VT-O5OH, Terms). The he~ar~~i~ed blood 
sample was immediately centrifuged (3,iOO r.p.m.ll5 min., 6” 6) 
and plasma was pipetted into 3 plasma tubes. The thus obtained 
plasma samples were frozen and stared at -2z>@ C unti.1 analysis+ 

iv) Method for the assay of plasma concentration of SIG 201-995: 
Plasma SHS 203-995 was determined by RIA method developed by 

Sandoz Ltd c t SvitzerlandW This met d is a cunv@ntional RfA 
using rabbit antiserum immunized with SMS 201-995 and lZS I-SMS 
201-995 and human plasma coated active carbon for B/F 
separation. This method is specific to intact SMS Z&995* The 
MA kit vas supplied by Sandoz Ltd. Switzerland. 



Tf Assay of SzllS 201-995 in plasma and static+!cal analysis: ~~asrna 
’ levels of SHS 201-995 were assayed by the RfA method at the 

laboratory of Analytical R+D, SY’KK. Plasma peak levels CC,,,) 
vere measured and the areas under the curve ~A~~~ of plasma SHS 
203-995 were cakuZatect to contzrm ol~e~~lva~en~~ u; & wo 
preparathms. 

.2* ~xarni~ati~~ af subjective symgroms by interview9 auscuftatim and 
percussion 
Interview, auscultation and percussion were made immediately befor 
the administration, and 2 hours and 24 hours after the 
administration. Subjective symptoms vere orally inquired using 

subjective symptoms inquiry form (Table 4). In addition, local pain 
at the injection site was assessed according to the following 4 
criteria, and the results vere entered in the form (Table 5). 

0: No pain 
1: Mild (mild pain) 
2: Moderate (tulerable but considerable pain) 
3: Severe (intolerable pain) 

4.3. Physical examination 
531ood pressure, pulse and body temperature were examined immediate 
before and 24 hours after the administration. 

4-4. Laboratory examinations 
~ol~o~~ng items were examined immediately before the first 
administration and 24 hours after the second administration, 

11 Hematology: VBC, RBC, hem~g~Qbin, hematocrft, platelet count and 
leucocyte differential counts m 

ii) Blood chemistry: Total protein, albumin, BUN, creatinine, uric 
acid, total cholesterol, triglyceride, Na2 Cl, Cal a3kc . 
phosphatase, GOT, GFT, U)H, -GTP, total bilirubin, glucose. 

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

iv) Volume of blood sample: Tvelve milliliter of bXwd vas taken 
immediately before the first administration and 24 hours after 
the second administration, respectively. 
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5. 
ent, emergency measures were prepared. fn 

case of any abnormality in physical or laboratory examinations it was 
etermined to follow the condition of the subject until ~or~li~at~on. The 

*~e~at~o~ship with the administration o the drug vou3.d have been 

investigated. 

6. Changes in the Study 
inor changes in the study vere eft to the res~ons~bili~y of the 

ttending physician, as long as the objective of the study was still 

bserved, or the conditions imposed on the subjects vere not severera 

7 I * !%ccztinuation of the studqt 
t was stipulated that the subjects should be e duded from the study, ox: 

the study itself should be discontinued and ade uate measures hwld be 
taken in any of the following cases: 

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

) A subject or his family requested withdrawal from the study. 
c) The prinicipal investigator and the attendin doctor decided, upon 

discussion, the discontinuation of the study. Xn case it is impossible 
to contact the principal investigator, the decision is left to the 
attending physician alone. 

. Supervision of the Subjects 
.l. 

.2. 

2. 

*4, 

Subjects vere hospitalized and supervised by the attending ~bysi~~a~ 
from 18.30 on the day before the ad~~~~strati~~ up to 24 horsrs after 
the administration, both in the first and th,e second administrations* 
Subjects were instructed to take @are ofgtheir health for one week 
prior to the, study+ 
Use of other drugs was prohibited from one week priicsr to the study ta 
the completion of the study. 

. 

Food and beverages were served only as directed, an alcabolfc drinks 
and beverages containing caffeine were rohibited. ~rnok~~g was not 

allowed from IO:00 in the previous night until 8 hours after the 
administration, and on the following day until the end of the I 
examination. 
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1s quantitative Determination 
Fig. 2 shows an example ad a calibration curve for actreotidc acetate i 
the range from 2500 pg/ml, to 19.53 gg/ml using plasma aliquuts of CL25 ml* 

inding ratio against the blank zero (BO) vas vithin the range of 20 - 
98%. Detection limit was ca. 20 pg/ml. 

2. Plasma Levefs of SMS 201-995 
Time-profiles of the mean plasma levels af SW+ 201-995 in healthy male 
voI.unteers after subcutaneous injection of 100 trg (1 ml) of the test 
preparation and the contra1 preparation are shown in Fig. 3. Table 6 shows 

lasma concentration, Cm&X and AUC for SMS 201-995, and C,,, (mean 2 SE) 

and AK ~mean 2 SE) of the test reparation (4.80 2 0.22 ngfmf, ~46*44 2 

19.30 ng * minlml, respectively), and a-f the control preparation (5.21 z 

.31. ng/mJ. and 745.52 2 29.07 ng - minlml, respectively). Riff~renc~~ in 

the bioavailability of the two preparations were 7*9X in C,,, and 0.1X in 
AUC. C,,, and AUC were statistically analyzed according to the ~~ide~in~ 
on the Nethod of Bioequivalence StudyzL 
This study uas designed by Latin Square Method and the results of variance . 

analysis of C,,, and AUC are show3 in Tables 7 and 8. Statistically 
significant differences in C,,, and AK were observed between subjects 
subje~ts/group, hovever no si~~fi~ant difference was observed between the 
two preparations and the two time periods. 
Table 9 presents the results of computation of the m~~irn~m detectable 

ifferencc and the confidence limit of the difference in 
b~oava~lab~l~ty, ,L ~in~murn detectable difference was 18.2% for C,,, and 
9*6X for AUC. Confidence limits for the difference in b~Qavai~abil~ty of 
the two preparations - * vere within 2 20X, approximately. Minimum 
necessary number of subjects ( *C 0.05, 1 - 13 = 0& = 012) were 
calculated as 5 subjects for C,,, and 2 subjects for AUC. 

3. Subjective symptoms 
severity of side effects occurring after administration of each 

preparation are tabulated in Table 10. 



3.1. Sever-f local pain at the injection site ” 
i) Contraf preparation: Local pain vas reported by 9 ottt of 16 * 

-t¶cae. I-- ‘fain wan mj 74 in these cases and disappeared wi thoslt any 

treatment in 10 - 40 min. after the injection. 

ii) Test preparation: Pafn was experienced only in I case out o 

16. The pain vas mild and disappeared in 10 min. after the 
injection without any treatment, This subject complained also 

af mild pain after the injection of the corntrod ~re~arat~o~~ 

iii) Statistical analysis: Incidence of pain in both groups was 

tested by !kNemar test, which demonstrated that the test 

preparation shaved significantly less incidence of pain at the 
probability of 5%. 

3.2. Other sub=ive symptoms 

i> Control preparation: Subjective symptoms were found in 5 out af 
16 cases (31.3X). These vere 2 incidenees of nausea and 1 
incidence of gastric distress, dry mouth, dizziness and 
heavy-headedness. These symptoms were mild and disappeared 
within 1.5 hours after the administration without any treatments 
except for the case who complained of hea~uheadedness. This 
heavy-headedness in Case No. 4 occurred 4 hours after the 
treatment, and disappeared trfthout an treatment 9 hours after 
the administration. 

ii) Test preparation: Subjective symptcms were found in 2 aut of 16 
cases (XLSX). Types, incidence and severity of these symptoms 
were: a single incidence of flushing (moderate), headache 
(mild) and gastric distress (mild), respectively. In one subject 
(Case No* 8) who complained of headac e and ~~ushi~g~ the former 
appeared within 30 minr after the administration and d~sappe~red 
without any treatment 10 min4 later, followed by moderate face 
flushing which lasted 15 min. Milder flushing persisted until 2 . 
hours after the administration but disappeared vitbut any 
treatment. One subject (Case No. 11) who complained of gastric: 
distress had noticed the same symptom prior to the 
administration, and the symptom disap eared without any 
treatment within me hour after the administration, 
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4. t)nysxai txammatums 

~~~~i~a~ly significant changes were not observed before and after the 
administration. 

L 
Jr LaSrzats Examinations 

laboratory data before the first and after the second ad~~~~~t~at~o~ ax 

stzown in Table 12. Significant a~~u~~al~~~~~ in Saboratory data were not 
observed c 

ifferences in bioavailabifity of SHS 201-995 of the test ~~~~arat~~~ 
roup against the control preparation raup were 7.9% in C,,, and 0.1X in 

AWL Both vere vi&in 20%. 
The results of analysis of variance showed that there were no s~g~~f~~a~t 
differences betveen the tvo preparations and also between the tvo time 
periods in both c,,, and AK. Bat significant dfBferences vere observccf at 
the source of %mmm subjects” and “Subjects f GroqP in C,,, and AUZ 
A~c~rd~~g to the comments in the Guidelines for the Method of 
Maequivalence Study, the ratio of variance of “‘Between subjects” and 
“Subjects f Gruup” may be significant in some cases. 

the other hand, the values of ~in~~~~ detectable differences have 
satisfied the requirements of the Gufdelines (less than 2Q%~~ and the 
confidence intervals in bioavaifability of the two preparations were 
within 2 20% approximately. 
~in~~~~ necessary numbers of subjects were calculated as 5 subjects based 

the actual AUC values of this study* and both vete vithin the actual 

subject number of 8. 
ase statistical data, i.e. ~~~i~~~ detectable difference, ~o~fide~~e 
terval in difference in bioavilability of the tvo preparations and the 

ninfztl? required number of subjects, supported the results of this 
analysis of variance. 
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2. ~~b~e~tive ~~~~s~ Physical ~~a~~~at~o~s and LabctraturyExaminatians 
wt’)A4 m-4” r&r&u &d%aAr*r at the InjPc+ix? *- I- c+ +* was ~~~~rved in out of 16 cases ~~6.3%~ 

in the control preparation groupr vhilc it was observed in a single case 

out of 16 cases in the test preparation group. Thus, the incidence of 
local pain vas significantly decreased in the test preparation group; this 

suit suggests that the incidence of Iscal pain will be reduced in the 
inical application of this preparation. * 

for subjective symptom other than local pain, such symptoms as natxsca, 
stric distress and heavy-headedness vere &served in 5 out of X6 cases 

(31.3%) in the control preparatSm gruupI ixYcon rast to 2 Out of 16 cases 
2.5%) in the test preparation graup. This would al&m t 

that the: tolerability of the test preparation is superior to the 

tolerability 0 f the control preparation. 
abnormality ~85 ubserved in vital si s blood pressure, ulsc 

and body temperature after the administration of either pge~a~at~o~~ The 
resent administration of 100 Ftg octreotide acet te was assumed as having 

no effect on vital signs. 

No abnormalities in laboratory data were observe 

e test preparation is a new modified preparatim 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 

e injection site is markedly reduced. Xt was a s proved that the 
b~oa~ailabi~it~es of the test preparation and the control preparation are 
equivalent . 
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fogit Y = -1.QJ4 log X -t 2.869 

r = 0.999 





2 
3 

I 4 
5 
6 
7 

22 160 
23 169 
20 181 
22 176 
20 174 
24 180 

22 ! I75 

Table 2 Test preparations 
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~~es~~o~~a~re on the Local Pain after Znjection of 

I. Cfrcle the number representing the pain you felt after the first ~~je~~~~~* 

Aftar the first injection 
: No pain. 
: Xild (mild pain) 

2 : Modercste (~un~uierh~~e pawn, yer; roierabiej 
3 : Severe (strong, intohrable pain) 

Date: 

II-(I>. Circle the number representing the pain you felt after the second 
Lnjection. 

After the second injection 
0 : No pain. 
1 : Mild (mild pain) 
2 : Hodcrate (considerakh pain, yet tolerable) 
3 : Severe (strong, intolerable pain) 

II-(2). Wkich pain was stronger, comparing between the first and the secand 
injection ? (Don’t enter, if you had no pain at aU.) 

l8 After the first injection. 
k After the second injection. 
IL Similar etxtmt. 

Date: 

Name : 
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fable 10 Subjective Sywtunts 
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Na. 

I - ! - I - 

Subjec, i 
Symptoms I . 



- 

3 

4 

5 

Tt 

8 

=: 
H 

3 
r 
z: 





. 

A 

I 
. 

c 
a 





f 
-. 



. 
I) 


