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1. Executive Summary

i. i Recommendations

NDA 22-198 for Sancuso (granisetron transdennal delivery system; GTDS) has been reviewed
by the Offce of Clinical Phanacology/Division of Clinical Phannacology II (OCP/DCP III).
From the OCP standpoint, the clinical phannacology section of the NDA is acceptable. The
labeling comments on p. 17 should be communicated to the Medical Officer and sponsor.

i.2 Phase iv Commitments:
1. Based on the data submitted, it appears that a significant subcutaneous fat store

exists with the use of this patch. Therefore, the sponsor should commit to
undertake an in vivo PK study in subjects with differing levels of body fat (and
thus subcutaneous fat) composition.

2. Heat has been shown to markedly increase the rate of drug absorption into the
systemic circulation from transdermal dosage forms. Given that this product is

. intended for multi-day use, the sponsor should commit to conduct an in vivo PK
study to detennine the impact of heat on drug delivery.

The details of these phase 4 commitments are under discussion.

i.3 Sumar of Clinical Pharmacology and Biopharmaceutics Findings

Background
Chemotherapy-induced nausea and vomiting (CINV) has long been recognized as a treatment
side effect. Agents with the highest emetogenic potential result in emesis during the first 24
hours post-chemotherapy in most of patients without anti-emetic prophylaxis. Patients can
experience nausea and vomiting minutes to hours after chemotherapy is administered.

One of the mechanisms involved in CINV is the release of serotonin from mucosal
enterochromaffn cells, which stimulates 5-HT3 receptors. This evokes vagal afferent discharge,
inducing vomiting. Granisetron is a 5-HT3 antagonist. Roche's Kytril (granisetron HC!) 1 mg
oral tablets, oral solution (2 mg base/l0 mL) and Injection (0.1 mg base/mL; 1 mg base/mL; and
4 mg base/4 mL) have been approved for prevention ofCINV.

On 06/29/07, Strakan submitted the Sancuso NDA seeking approval for GTDS 52 cm2 patch for
prevention of CINV, the subject of this Clinical Pharmacology review. It was fied under 505
(b )(2) referencing Kytril oral tablets.
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Formulation
During the clinical development of GTDS, the manufacturer of the patch changed from -
.. to A veva DDS Inc. while there was no change in the formulation. Granisetron patch

manufactured by was used in 2 Phase 1 PKstudies, 392MD/4/C and 392MD/ll/C
and in a Phase 2 clinical trial, 392MD/8/C. The Aveva produced patch was used in the Phase 1
Sensitization and Irritation study (392MD/26/C) and the Phase 3 clinical study (392MD/15/C).
Sancuso patches made at these two manufacturing sites showed comparable plasma profies.

b(4)

Overview
Five clinical studies were submitted to support the NDA as shown in Table 1. All the 5 stdies
had PK information.

Table 1. Overvew of Cliical Studies for Sancuso, Granisetron TDS, Patch
Study No. Phase Patient Patch DesignJosage/SitelDuration of Application

PopulationJ No. Manufacturer
392MD/4/C I Healthy Subj Old Single 5-day application of the active patch

6 M & 6 F. GTDS:; 15em2 (9.9 mg) on abdomen for 5 days
392MD/Il/C I Healthy Subj Old 4x4 XO; single 6-day application per treatment

12 M Subj. 1. GTDS: 15cm2 (9.9mg), 33 cm2 (21.8mg), 52cm2
(34.3mg) on upper arm for 6 days

". Oral granisetron tablets 2mg QD x 5 days'
392MD/8/C II 63M&llOF Old Randomized, double-blind, parallel group study

Patients receiving (patch: single 5-day application)
single-day Moderate 1. GTDS: 52cm2 (34.3mg) on upper an for 5 days
Emetogenic Chemo. + oral Pbo for one day

". Pbo patch for 5 days
+ oral G. 2 x Img tab for one day.

392MD/15/C II 3 IBM & 323 F New Randomized, double-blind, parallel group study
Patients receiving (Scale-up (patch: single 7-day application)

Moderately or Highly Production) 1. GTDS: 52cm2 (34.3mg) on upper arm for 7 days
Emetogenic + oral Pbo

multiple-day Chemo. ". Pbo patch x 7 days
+oral G. 2 x Img tab. (3-5 days)

392MD/26/C I Healthy Subj New Randomized, double-blind, parallel group, multiple
54 M & 158 F (Scale-up patch applications (1 active and i Pbo patches on

Production) Days 1,8 and 15)
GTDS: one 52cm2 (34.3mg) patch + one Pbo

patch on upper arms x 7 days ,

for a total of3 patches each in 21 days
(Note: GTDS: i x 52cm2 + i Pbo patch on the back

2 days was also studied.)
* Pbo= placebo; tab.= tablet.

Patch manufacturer: old : new (A veva DDS) for scale-up production. b(4)

Note:
A study on possible metabolites post oral administration and patch application was carried
out. Since this study was exploratory in nature, no detailed review was conducted.
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Selection of Patch Size and Timing of Patch Application (Relative to Chemotherapy)

The phannacokinetics of granisetron for three patch sizes and an oral regimen (2 mg QD for 5
days) were evaluated in a 4-way crossover study (Study 392MD/ll/C). Mean PK parameters for
the granisetron patches obtained from this study were presented in Table 2.
Table 2. Mean (%CV) Granisetron PK Parameters for Three Patch Sizes and Oral

Granisetron
Parameter Study 392MDIlIC
Patch Size, cm-T 15 33 52 Oral QD Dosing x 5 days

Nominal Dose, mg 9.9 21.8 34.3 2 (per day)

Cm.., ng/mL i. 5 (73) 2.08 (1 10) 3.85 (77) 5.25 (42%) 5.50 (68%)
(Dav n (Day 5)

1m.., hrl 48 (48-96) 48 (24-150) 48 (24- 168) 1.5 (1 -4) 2 (1-4)

T1i2, hr 30.9 (32) 30.9 (21) 35.9 (35) 6.4 (74%) 7.9 (74%)

AUCO-t, ng-hr/mL-i 98 (83%) 179 (1 10%) 321 (89%) 51 (80%) 62 (110%)
Cavg, ng/mL 3 0.68 (83%) 1.24 (1 10%) 2.23 (89%) 2.14 (79%) 2.60 (108%)

i

2
Median (range).
AUCo-t: AUCO-I44 for patch application for 6 days and AUCO_24 for QD oral dosing.

Cavg was calculated as (AUCo_I44)/144 hr for patch application and (AUCO_24)/24 hr for oral
dosing.

The mean Cavglevel (2.23 ng/mL over 144 hrs postdose) for the 52 cm2 GTDS patch is within
the mean Cavg values of 2. ì 4 ng/mL (Day 1) and 2.60 ng/mL (Day 5) following an oral
administration of2 mg/day for 5 days (also shown in Figure 1 below). The GTDS 52 cm2 patch
was therefore selected by the sponsor for further development.

Figure 1. Mean (:I SEM) plasma granisetron concentration-time profies for the 52cm2
granisetron TDS (filled diamonds) and 2 mg oral granisetron (open
diamonds) once daily dosing for 5 days (392MD/ll/C)

-- Cag 52 em'" - Cayg oral
e

5
::
-3 4..
6 3
-l
,! 2
l!ø

1

0
0 24 48 72 96 120 144 168 192 216 240

Hours

The GTDS 52 cm2 patch was further tested in a Phase 2 Study 392MD/8/C. This was a study in
173 patients undergoing a single-day regimen of chemotherapy with moderately emetogenic
(ME) potentiaL. A 5-day patch application (starting on Day -1) was compared with a single oral
dose of2 mg tablet. The mean (:!SEM) granisetron plasma concentration-time data are shown in
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Figure 1. High intersubject variabilty was obserVed for both the patch (CV :;100%) and oral
granisetron tablets (CV: 80% to :;100%).

Based on the results from Study 392MD/8/C, the 52 cm2 patch was considered the appropriate
size for the Phase 3 Study. Further, due to the lower initial concentrations observed with the

patch (Figure 2) and lower control of nausea and vomiting during the initial 0-24 hr of
chemotherapy when compared to oral granisetron, the patch was therefore proposed to be applied
onto the upper outer arm 24 to 48 hrs before the start of chemotherapy in the Phase 3 trial392MD/15/C. .
Figure 2. Mean (:f SEM) Plasma Granisetron Concentrations following 5-day

application of Granisetron TDS and single Oral Administration of
granisetron 2 mg to Cancer Patients in Study 392MD/8/C (fitted curves)
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PK Characteristics for Granisetron TDS

PK results from Study 392MD/26/C was presented here as this study used the patch
manufactured at the proposed commercial site. This study was conducted to evaluate the
sensitization and irritation of OTDS patch in healthy volunteers. A subset of 24 subjects (12
females & 12 males) had blood samples taken for PK analysis after the first patch application.

The plasma granisetron concentration-time profiles following single 7-day application of OTDS
patch are shown in Figure 3 and their' mean PK parameters for OTDS patch are presented in
Table 3-1. Plasma granisetron concentration peaked at approximately 72 hours (mean; range:
24-168 hrs) following patch application. (Note: The Tmax estimate was limited by the sampling

scheme.) At 168 hours following patch application, mean plasma granisetron concentration
declined to approximately half of the mean Cmax value. Intersubject variabilty in both Cmax and

AUC was very high (CV: -170%).
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Figure 3. Mean (:I SD) Granisetron Plasma Profies in Healthy Male (n = 12) and
Female snbjects (n=12); Study 392MD/26/C
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Table 3-1. Healthy Male (n=12) and

Ca. n mL)
3.1 (170)
1.5 (120)
4.8 (150)

Gender Difference

PK: Gender differences for granisetron plasma data were observed in study 392MD/26/C
(Figure 3 & Table 3-1). Female subjects were found to have a 3-fold higher systemic exposure
than male subjects. One female subject (#23) had unusually high (8-fold of female mean value)
plasma granisetron levels after GTDS application. The reason for this observation is unknown.
When Subject #23 is excluded from the analysis, female subjects stil had 80% higher mean Cmax
and AUC compared to male subjects (Table 3-2).

Table 3-2. Mean (CV%) Granisetron PK Parameters in Healthy Male (n=12) and

Cma. n ImL
3.4 (79)

2.5 (110)
Female (n=11 4.4 (55)

. Excluding female subject # 23.
2. Mean (Range).

392MD/26/C
AUC~168 (n -hr/mL

351 (85)
253 (115)
459 (60)

Additional analysis was perfonned for granisetron plasma levels obtained from the pivotal Phase
3 study 392MD/15/C. This was a non-inferiority study in 641 patients receiving ME and/or
highly emetogenIc (HE) multi-day chemotherapy. Patients were randomized in a 1:1 ratio for
GTDS 52 cm2 patch (from Aveva DDS) and the active comparator, oral granisetron. Limited
blood sampling for granisetron levels was available on Dayl (1 hr post capsule ingestion, i.e.,
immediately before start of chemotherapy) and at 24 hrs postdose of last day chemotherapy.

Upon our request, the sponsor provided scatter plots to compare the granisetron concentrations in
males (upper panel; in purple) and females (lower panel; in blue) (Figure 4). Although more
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female patients had high concentrations (::30 ng/mL), generally the concentration range was
similar between males ard females.

~ranisetron concentrations In male and female patients
following single 7-day patch application (Study 392MDI1SIC)
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Clinical effcacy outcome: The following information was obtained from Dr. Karyn Berry ofthe
Division of Gastroenterology Products.

In the pivotal study, 392MD/15/C, the primary effcacy endpoint, "complete control" was
defined as no vomiting or retching, no more than mild nausea, and no rescue medication from the
first administration until 24 hours after the start of administration of the rqultiday chemotherapy.
There was no significant difference in % responders between male and female subpopulations.
In fact, numerically, male patients had a higher response rate (64.2%) than female patients
(56.5%).

Note: A mean of 40.6 (:I 9.9) hrs (range: 25.5 to 72.3 hr) oflapse time for active patch (n=307)
and that for placebo patch (n=3l4) was 40.4 (:I 9.5) hr (range: 24.5 to.68.7 hr).

Reviewer's Comment:
There is evidence to suggest that female subjects had higher granisetron concentrations following
patch application. Based on the Phase 3 trial results, it appears that any gender differences in PK
did not translate into clinical efficacy outcome.

Rate of Drug Delivery from Granisetron Patch

The released dose was calculated as the applied dose (initial drug content in the patch) minus the
residual granisetron amount in the patch after removaL. The sponsor then defined the mean "in
vitro flux" as the mean released dose per day, which was calculated as the released dose divided
by the days of patch application (5, 6, or 7 days). Based on Study 392MD/26/C, mean "in vitro
flux" was estimated to be 3.10 mg/day (CV: 16.6%).

Reviewer's comment:
Using the term "in vitro flux" can be misleading as it implies that the value was obtained from an
in vitro study and that the drug release rate from the patch was relatively constant over the
intended time period of use (whereas after GTDS patch application, plasma granisetron level
actually varied with time lapse). We wil consider it as the average daily delivery rate.
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It appears that the drug, after permeating though the skin, can be stored in the subcutaneous
adipose tissue first and subsequently released to systemic c'rculation.

Safety and effcacy

The following information was obtained from Dr. Karyn Berry of the Division of

Gastroenterology Products.

The results of assessment of patch adhesion obtained from the Phase 3 pivotal study
392MD/15/C indicated acceptable patch adhesiveness for the overall study period. Two thirds of
the patients had at least 90% patch adhesion and 90% of the patients in the GTDS group had ~
75% adhesion of the total patch area and.. 1 % of patients had patches detached. Additionally,
adhesion was related to clinical outcome.

The pivotal Phase 3 study showed that for the acute-phase CINV (0-24 hrs), the % responders
was comparable between the GTDS (60.2 %) and oral granisetron (64.8 %) groups. The overall
incidence of treatment emergent adverse events (TEAEs) and related TEAEs were comparable
between the transdermal and oral groups. For Sancuso GTDS patch, the most common adverse
event is constipation which had a slightly higher rate (8.7%) than that of oral dosing (4.9%).
Other adverse events are comparable between GTDS and oral dosing.

2. Question Based Review

2.1 General Attributes

Formulation:
Granisetron base was used as the drug substance rather than granisetron hydrochloride, as the
non-ionized material is the form most likely to provide acceptable skin permeation properties.
Granisetron transdermal delivery system (referred to as GTDS) is a dermal patch formulation.
The patch consists of a matrix of granisetron base in a commercially-available adhesive, _

- .. as shown below: b(4)

I~"""""" .if. .~//-"-"~.V-"-"~/~- - .

Pouch
Slip-sheet
Backig
Adhesive/gransetron matrx
Removable release lier

The is an - adhesive. ~
.- b(4)

Sancuso GTDS is a 52 cm2 patch containing a nominal dose of 34.3 mg of granisetron. The
formulation was designed to deliver granisetron for up to 7 days following dermal application in
order to increase patient compliance during chemotherapy.
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Mechanism of Action:
In general, vomiting triggered by drugs or chemical agents is mediated through the CTZ
(chemoreceptor trigger zone). The mode of action of granisetron is believed to be through
binding to 5-HT3 receptors, blocking serotonin stimulation, and thus preventing vomiting in
response to emetogenic stimuli such as chemotherapy.

Indication:
Sancuso GTDS patch is indicated for the prevention of nausea and vomiting in patients receiving
up to 5 consecutive days of moderately and/or highly emetogenic (ME and/or HE) chemotherapy.

Proposed Dosing Regimen:
For adults, apply a single patch to the upper outer arm 24-48 hours before chemotherapy as
appropriate and remove the patch a minimum of 24 hours after completion of chemotherapy.
The patch can be worn for a minimum of 24 hrs after completion of chemotherapy and up to 7
days depending on the duration of the chemotherapy regimen.

2.2 General Clinical Pharmacology

Ql. How was the Sancuso Patch Size (52 cm2) Selected?

The patch size selection was primarily based on the Phase 1 Study 392MD1l1lC. This
was a four-way crossover study in 12 healthy male subjects to assess the bioavailabilty
of three sizes of granisetron patches (15, 33 and 52 cm2) following a single 6-day
application and an oral granisetron regimen (2 mg once-daily for 5 days).

The mean l,lasma granisetron concentration-time profies for the 3 sizes (15 cm2, 33 cm2,
and 52 cm ) of Sancuso GTDS after being applied on the upper outer arm for 6 days are
shown in Figure 5 and the mean granisetron PK parameters for the 3 patch sizes and for
oral dosing are presented in Table 4.

Figure 5. Mean (= SEM) plasma granisetron concentration versus time after
application of one GTDS patch (15, 33, and 52 cm2) on the upper
outer arm for 6 days to healthy male subjects (n=12)
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T bl 4 M G . t PK D Ob' d f 12 H I h MIS b'a e . ean ranise ron ata tame rom ea t iy a e u )1 ects

Mean Parameters Study 392MD/ll/C
(CV%)
Patch Size, cml . 15 33 52 Oral QD Dosing x 5 days

Nominal Dose, mg 9.9 21.8 34.3 2

Cma., ng/mL US (73) 2.08 (110) 3.85 (77) 5.25 (42%) 5.50 (68%)
(Day 1) (Day 5)

Tmax, hr' 48 (48-96) 48 (24-150) 48 (24- 1 68) 1.5 (1 -4) 2 (1 -4)

T liZ' hr 30.9 (32) 30.9 (21) 35.9 (35) 6.4 (74%) 7.9 (74%)

AUCO-b ng-hr/mL~ 98 (83%) 179 (110%) 321 (89%) 5 i (80%) 62(110%)
C.vg, ng/mL3 0.68 (83%) 1.24 (110%) 2.23 (89%) 2.14 (79%) 2.60 (108%)

2

3

Median (range).
AUCo-1: AUCO-l44 for patch application for 6 days and AUCO_24 for QD oral dosing.

Cavg was calculated as (AUCo_I44)/144 hr for patch application and (AUCo-24)/24 hr for oral
dosing.

After repeated 2 mg QD oral dosing, the mean Cmax was 5.25 rig/mL on Day 1 and 5.50
ng/mL on Day 5, and mean Tmax was around 1.5-2 hrs. Following OTDS patch
application, mean plasma granisetron concentrations peaked at approximately 48 hours
(T max a median) and then declined steadily thereafter even though the patch was stil left
on the skin. The mean Cmax for the three patch sizes were 1.15, 2.08, and 3.85 ng/mL,
respectively, which were all lower than that observed with oral granisetron 2 mg QD.
The mean apparent terminal half-life (Tin) of granisetron after OTDS patch removal was
estimated to be around 31-36 hrs across the patches tested, which was much longer than
that observed with oral granisetron (6.5-8.0 hrs). This is likely to be due to the continued
drug release from the skin after the patch removaL.

The patch size selection was based on the mean Cavg value (average plasma

concentration). For the patches, Cavg was calculated as (AUCo_144)/0-144 hr which were

0.68, 1.24, and 2.23 ng/mL for the 15,33, and 52 cm2 patches, respectively. For the oral
2 mg QD dosing, Cavg was calculated as (AUCo_24)/0-24 hr and was evaluated to be 2.14
ng/mL on Day 1 and 2.60 ng/mL on Day 5 (Table 4). As shown in Table 4, Cavg (mean:
2.23 ng/mL) for the 52 cm2 patch was similar to those obtained from the approved once-
daily oral dosing of 2 mg granisetron (Dayl: 2.14 ng/mL and Day5: 2.60 ng/mL). The
Cavg for the 15 and 33 cm2 patches were 0.68 and 1.24 ng/mL, respectively, which were
too low compared to that for the oral dosing. The 52 cm2 OTDS patch was therefore
selected by the sponsor for further development.

Q2. Why Sancuso Patch is proposed to be applied 24-48 hours prior to chemotherapy?

The 52 cm2 OTDS patch was tested in a Phase 2 Study 392MD/8/C. This was a study in
173 patients undergoing a single-day regimen of chemotherapy with moderately

emetogenic (ME) potentiaL. A 5-day patch application (starting on Day -1) was
compared with a single oral dose of2 mg tablet. Post chemotherapy, blood samples were
taken from all patients on Day 0 (1 st ~r), Day 1 (24th hr) and Day 4 (96th hr). The PK
results obtained from the study are shown below:

10



Figure 6. Mean (:! SEM) Plasma Granisetron Concentrations following
Granisetron TDS and Oral Administration to Cancer Patients in
Study 392MD/8/C (along with the fitted curve)
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Table 5. Plasma Granisetron Concentrations (ng/mL) following Granisetron
TDS and Oral Administration to Cancer Patients in Study
392MD/8/C

Parameter

86
2.84:1 3.86

10*
0.49:1 0.47

. N
Mean :: SDN 82 7* 7*
Mean:: SD 7. i 7:: 4.90 0.04:: 0.07 -: LOQ

Blood samples taken i hr post chemotherapy, Le., 2 hrs after granisetron oral dosing.
* . From a subset of patients.

In patients treated with a single 2 mg dose of oral granisetron (given 1 hr prior to
chemotherapy), the mean plasma granisetron value was 7.17 nglmL at 2 hrs post oral
dosing (near its Tmax). In patients receiving GTDS, mean concentration at this time point
(equivalent to 25 hr post patch application) was 2.84 ng/mL and the concentration was
higher at 24 hrs after chemotherapy, Le., 48 hr after patch application (mean: 5.00

nglmL). Note that high intersubject variabilty was observed for both the patch (::100%)
and oral granisetron tablets (70% to ::100%).

The effcacy outcome was measured by the percentage of patients with total control,
which was defined as "no vomiting or retching, no nausea, or no rescue medication." For
the delayed CINV, the response rate for the patch was comparable with, but not superior
to the oral granisetron (32.2% vs. 29.8%). For the acute CINV, the % responders was
lower for the patch compared to oral granisetron (43.7% vs. 52.4%) as shown in Table 6.
Since the patch had low initial (0-24 hr) granisetron concentrations, this might explain its
lower response rate for the acute CINV. As it might take 48 hours to reach Cmax, the

sponsor proposed to have the patch applied onto the upper outer arm 24 to 48 hrs before
the start of chemotherapy in the Phase 3 trial 392MD/15/C.
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T bl 6 Cl' 10 f Ph 2 S d 392MD/8/Ca e : imca utcome rom ase tu iy
. Endpoint Number (%) of Patients (ITT)
Total Control:

GTDS Oral G Total
CINV (n=87) (n=84) (n=l71)
10:Delayed Phase No 59 (67.8%) 59 (70.2%) 118 (69.0%)

(24-120 hr) Yes 28(32.2%) 25 (29.8%) 53 (31.0%); p=0.6288

2°: Acute Phase No 49 (56.3%) 40 (47.6%) 89 (52.0%)

(0-24 hrs) Yes 38 (43.7%) 44 (52.4%) 82 (48.0%); p=0.2445

2°: Overall No 65 (74.7%) 63 (75.0%) 128 (74.9%)
(0-120 hrs) Yes 22 (25.3%) 21 (25.0%) 43 (25.1 %); p=O.9111

Q3. What are the PK Characteristics of Granisetron After GTDS Application?

The PK data presented below were obtained from Study 392MD/26/C, a study to evaluate
the sensitization and irritation of GTDS patch in healthy volunteers, because this study
used the 52 cm2 patch manufactured at the new site (A veva DDS). In this study, both the
active and placebo patches were simultaneously applied to the upper outer ann on

opposite arms on Days 1, 8, and 15. Patches remained in place for'7 days after each
. application. A subset of 24 subjects (12 females & 12 males) had blood saples taken

for PK analysis at predose and at 8, 24, 48, 72, 96, 120, 144, and 168 hrs after the first
patch application.

The plasma concentration-time profies following single 7-day application of GTDS 52
cm2 patch are shown in Figure 7-1. The mean PK parameters for GTDS are presented in
Table 7-1. Peak plasma concentrations (mean: 5.0 ng/mL) was reached approximately 72
hours following patch application. Plasma concentrations then decline witl1 time even
thought the patch remained on the skin. At 168 hours following patch application, mean
plasma granisetron concentration was approximately half of the mean Cmax value.
Intersubject variabilty in both Cmax and AUC was very high (CV: -170%; Table 7-1).

Figure 7-1. Mean (: SD) Granisetron Plasma Profùes in 24 Healthy Volunteers ;
Study 392MD/26/C
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Table 7-1.

PK Parameters Cmu (ng/mL) T ~ax (hr) AUCO'168 (nl!-hr/mL) Cava .(nl!/mL)
AIl Sub.iects 5.0 (170) 72(24-168)1 527 (173) 3.1 (170)
Male (n=12) 2.5 (110) 66 (24-144) 253 (115) 1.5 (120)
Female (n=12) 7.6 (150) 78 (24- 168) 802 (150) 4.8 (150)

Mean (CV%) Granisetron PK Parameters in Healthy Volunteers in Study
392MD/26/C

Mean (Range).

Q4. Are There Gender Differences in Granisetron PK and Effcacy Outcome Following
Patch Application?

Pharmacokinetics:
Gender differences for granisetron plasma data were observed in Study 392MD/26/C
(Figure 7-1 & Table 7-1). Female subjects were found to have a 3-fold higher systemic
exposure than male subjects. One female subject (#23) had unusually high 

(8-fold offemale mean value) plasma granisetron levels after GTDSapplication. The reason for
this observation is unknown. (The sponsor verified that this female subject received only
one active patch, the residual amount of granisetron after patch removal was in the same
range as those observed for the other subjects (9.9 mg vs. 4.3-16.9 mg), and that the
assay method was valid.) When Subject #23 is excluded from the analysis, female
subjects stil had 80% higher mean Cmax and AVC compared to male subjects (Table 7-2
and Figure 7-2).

Table 7-2.

2

Figure 7-2. Mean (:l SD) Granisetron Plasma Profies in Healthy Male (n = 12)
and Female subjects (n=l1, excluding Subject #23); Study
392MD/26/C
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Additional Analysis:
From the pivotal Phase 3 study, 392MD/15/C, the sponsor provided scatter plots upon
our request to compare the granisetron concentrations in males (upper panel; in purple)
and females (lower panel; in blue) upon our request (Figure 8 below). Although more
female patients had higher concentrations, generally the concentration range was similar
between males and females.

Granisetron concentrations in male and female patients
following single 7-day patch ápplication (Study 392MDIl5/C)
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Effcacv outcome:

The following information was obtained from Dr. Karen Berry of the Division of
Gastroenterology Products. In the pivotal study, 392MD/15/C, the primary effcacy
endpoint, "complete control" was defined as no vomiting or retching, no more than mild
nausea, and no rescue medication from the first administration until 24 hours after the
start of administration of the multiday chemotherapy. There was no significant
difference in % responders between male and female subpopulations. In fact,
numerically,. male patients had a higher response rate (64.2%) than female patients
(56.5%) and this was also true for oral granisetron group (male: 72.4%; female: 57.5%).

Reviewer's Comment:
There is evidence to suggest that female subjects had higher granisetron concentrations

than male subjects following patch application. Based on the Phase 3 trial results, it
appears that any gender differences in PK did not translate into differences in clinical
efficacy outcome.

Q4. What is the Drug Delivery Rate following Application of Granisetron Patch?

The sponsor defined a term "in vitro flux" which was calculated based on the residual
amount of granisetron at the time of patch removaL. Specifically, the released dose was
calculated as the administered dose (initial patch content) minus the residual granisetron
amount in the patch after removaL. The in vitro flux is then calculated as the released
dose divided by the number of days of patch application. The sponsor provided the
results for several studies after dose normalization to a 52 cm2 patch (Table 8). For Study .
392MD/26/C, the actual assay for the clinical batch used (# 35073) was 32.7 mg and the

14



mean residual amount after patch removal was determined to be 11.0 mg. Therefore, the

piitchreleased on average 21.7 mg of granisetron over 7 days, i.e., mean "in vitro flux"
was estInated to be 3.10 mg/day (CV: 16.6%).

Table 8. In Vitro Flux, Released Amount of Granisetron Per Day, from

Granisetron TDS Patch Across 3 Studies (Dose-Normalized)
Study 392MD/8/C 392MD/11C 392MD/26/C
Manufacturer Novosis AG Novosis AG AvevaDDS
Patch, cm' 52 15 33 52 52
Days contact 5 6 6 6 7
Dose, me: 34.3 9.9 21.8 34.3 32.7
N !l4 12 12 12 211
V olunteers/Patients Patients Volunteers. Volunteers
Male/Female 27/57 12/0 12/0 12/0 53/158
Delivered dose, mIY 16.3 6.4 12.6 22.1 21.7
Mean In Vitro Flux, 3.27 3.68 3.31 3.68 3.10
mglday (CV%) (25.6%) (21.0%) (24.5%) (13.8%) (16.6%)

M: 3.36/F:3.26 ----- --_..- ----- M:3. I 9/F:3.06
J . .Based on the actual assay value for the clinical batch (No.35073).

Reviewer's comment:
Using the term "in vitro flux" can be misleading as it implies that the value was obtained
from an in vitro study and that the drug release rate from the patch is relatively constat
over the intended time period of use (whereas after patch application, it actually varies
with a time lapse). We, therefore, consider it as the average daily delivery rate. One
should bear in mind that this number is for labeling purpose only and that it does not
represent the actual drug delivery rate.

It appears that the drug, after permeating through the skin, can be stored in the
subcutaneous adipose tissue first and subsequently released to systemic circulation.

Q5. What was the Primary Effcacy Kndpoint in the Pivotal Phase 3 Study
392MD/15/C?

The primary efficacy endpoint used in the pivotal Phase 3 trial was "complete control",
which is defined as no vomiting or retching, no more than mild nausea, and no rescue
medication from the first administration until 24 hours after the start of the last day's
administration of the multiday chemotherapy. The response rate for prevention of acute
CINV was comparable between the patch and oral griinisetron (60.2% vs. 64.8%)
according to Dr. Karyn Berry, Medical Officer ofHFD-180.

2.3 Intrinsic Factors: Data not available

2.4 Extrinsic Factors: Data not available
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2.5 General Biophannaceutics:

The formulation of GTDS patch is given in Table 9. During the clinical testing of GTDS, the
manufacturer of the patch changed from. to A veva DDS Inc. Granisetron TDS patch

manufactured by - - was used in 2 Phase 1 PK studies, 392MD/4/C and 392MD/l1/C

and in a Phase 2 clinical trial, 392MD/8/C. However, as reported by the sponsor, the same
granisetron TDS formulation was taken forward to scale up studies at A veva DDS. Inc. with no
changes. The A veva produced patch was used in the Phase 1 Se~sitization and Irritation stdy
(392MD/26/C) and the Phase 3 clinical study (392MD/15/C).

Table 9. Composition of Granisetron TDS used in Clinical Studies

% Compsiton
oelate Quantityl

atch
34.3 JO

Inedient Function

Acve in '"
: adese -

52cm
1 piec

2.6 Amilytical Section

The assay method involved liquid-liquid-extraction and chromatographic separation on
=. The standard curve

was prepared as follows: 0.1 0, 0.20, 0..0, 1.0, 2.0, 4.0, 8.0, and 10.0 ng/mL (n=8). The
QC samples were prepared at 0.10,0.30, 1.50,7.5 ng/mL (n=4).

Q9. Is the assay methods adequately validated?

The assay performance is found to be acceptable (Tables 10-11)

Table 10. Summary of Inter-Assay Performance

Calibrated Ran e

Defied LOQ

Linearty

~

Accurcy ~~
Precision - -l-
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Table 11. Summary of QC Sample for Intra-assay Performance

0.300 1.50 7.50
..

Sn 8 8

mean. 0.310 1.5.8 . .7.61

0.0105 . 0.0332 0.220.

b(4)

3. Detailed Labeling Recommendations

Agency proposed labeling revisions are: addition (blue and underlined) and deletion (FBd aNå
€IlSwbhi stri1::eHlrlSwgh) as shown below:

b(4)

b(4)
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STUDY SYNOPSIS

Study number 392M/llC
ntle
FOl.way, crssover, cin-labe~ comparve pbootics st of singl appJìcation of 3 dìei

doges of one TD ginisetr fomulation applied fur 6 da)S with o'nce da dosin of 2 mg grlr

tabl (Kevati~) for 5 das to lithy male subject

Investigator, study site:

Study duration and dates 281une 200 to 19 August 20 I Phase I

Objectives
Prv oblecve: to. compar the biooaiab of granetn afer a sigle 6-y aplition to th
upp outer ar of 3 does of one grm 'iS fonnaton to tht of 2 mg once day dose of

grseton tablet (Kev8bill!) for 5 days.
Second objectives: to assess th dose propJtty of gretrn phaaics af a sigle ID

applica for 6 days as wen as loc tolerace, sa, tolerablity and th acesIon of grset TD.
stUdy design
Opn, sile ceter, 4-eatinnt-4peod crssover shly wi four raed adtions of
granseton as ID or tablet.

Number or subjects planned
A tota of 12 subje wer plad to be inlued in th sbi.

Inclusion criteria
Subjecs meeting al of the followig cnten wee considerd for enroUmet ino the sty:
· Heathy male sujecs aged betwen is and 45 year with body mass index of beween 19 and 28 kg/in

. NOJ1smoker sine at least 3 months.

. Sun reve sk ty i, n, m or N.
· Nor findìS' in the medca hiory, physic examtion, no i.lea ECG, blo pressur and

puse rae unes s th investgato coiiidere the aboonnty no to be clcaly relevant.
· Laboor values with th noral ra or judged no relevan by th investgato. Fer AST and ALT,

the vales we to be stctly withn the nor rane.
· Wer to be wi and abl to pacipate in the whle sbi an must provide wrttn inord consent
pror to any assessments bei takn.

Treatments
Subjects received th 4 follwi treabnnts accenting to a raomzed design:

A: Once daily dose of 2 mg granetron tablet (Kevatr(!) fur 5 days.
B: TD of S2-m2 gransetrn 6% (34.3 mg) applied for 6 da)S on the uppe outer an.
c: TDS of 33-cm2 gransetrn 6% (21.8 mg) applied fur 6 days on the up outer an.

D: TD of lS-cm2 granetrn 6% (9.9 mg) applied for 6 days on the upper outer an.

b(4)
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Study number 392M/l1/
Pharmacoklnetlc data
Seal bloo sallJe were tan bef an up to 24 Ixs af'I apJieat (e.g up to 96 afer 'I
rival an up to 72 hos af th last O'al doe. Plasma coneDlrs of granet we assesed
usig an HPflscenc med with a lit of quticati of 0.1 nw' Th foIlowlig
pbaacokític piet we caculatd: Cm, lm tll2,Ã AUC(O-z), AUqO-l), li vivo fl (fo
TD ony) an Cavg cacuate as AUC(O-24h)sslJ fu cr dog iu as AUC(o.144h)ß44 fu 'I

aplica. The appant elimitiOD ha-lives (t1l, h) we cacuated by _-cnta anys.
Safety data
Loc tolerane wa assessed by a scor syst clical extin an occince of advee events

Statistical procedures
Pharcokcs: Descrptve stastcs We cacute for plasm contus an pbooJiet
paamte of grsdon
Orl: Day effec was assessed by.means of an anyss of wre wi'subject and day efct in th

mol OD the follwi Ln-ted paamte: Cm, Cag. tlllh an AUC(). As tm is a
discrete varable, day effect was testd usig a KmkaWal iin.parmetc test.
Time for plasma coeiiliDs of grietrn to iea ste state was assesse on Lntransfcm
trgh pla CODcentrtins (C2) ober :f days.1 to S us an analsis of \Ian with
suject and day as ma effects li th moel followed by a Tuy's test.

lI: Prpaonal been th doe admtere (siz of the pam) an th pliJief
paters was assessed by meas of an anysis of vane wíth subjec, dose iu pe intectn as
mai effcl in tbe moel OD th follwi Lonsfoned parets: Cavg/doe, AUC(O-)/doe, in
vivo fluxdos an tll2J,.

Loal tolence: TI mai anyss wa based on descr ve statstics on irtation score and ot cJinìcal
observtions

Interim analysis
The was no intenm anlysis.

Cmax (ngfml)
Cavg (ngml)
tmax (h) a
t1J2,u . (h)

a: median (ral b: n=11

Gramsetrn steady slate was reahed af ii second dosing day. No accmlation of gransetrn was

observed eith on Cm and Cavg. Betwen-subject vaabity was high (CV of 42 - 68% for Cma an
of 80-120% for AUC).

Results - Study subjects and conduct
A to of 12 healy subje~ls aged beten 2S an42 yes (me: 37.1 yea) an weigh beten 64.1
and 92.2 kg (me: 76.8 kg) wer inuded in th stu. Al of th colete th st an we
includ in the locl tolerane an saety anyses. .

Results - Pharmacokinetics
Tretmnt A: Gret pbarkitic paamrs (me (CV%)) af on daly 2 mg or doe for Sdays are gíven in the tale below: .

Day 1 (N:12) Day 6 (tl=2)
6.25 (42) 6.5 (68)
2.14 (SO) 2.60 (110)
1.6 1M) 2 11-4)
6.4 (74) 7.9 (74) b
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Cavg (ngfmL)
1112 (h)
In "¡vo lIux (mg/4h)
c: ",10 d: n=

Mea Cavg of granelrn Ìlreasd in pron to the palc sie .ieaed. The betwen.snec
vanabity of the giisetrn pharmaokics afer patch applicaton was bigh(CV of 83.110% fo

Cavg).

Results - Safety
Ski tolebity was acceble fu the the dosages of grsen ID futi.
Patch adesivenss was go. Nealy al apli patcs wer prpey dered an oo 2 of 36 pahes
were comlety uitu
Saety measuments Oabo resuls, vital sign, physical figs an ECG's) did DO sh an
clicaly relevant changes dung th stuy.
Regg th gene sa. thre we no major diernces been the fou trnts. No se
adverse event wa rep dug th stu. A kial of 1: TEAEs were report dung the stdy in 10
subjct. Amng them, 20 red in 9 suect (75%) wee coidered by th investigator to be drg
related an maly concered th nevos sysem (diness repad in 8.3% after trtmnt A an
beaace repoed in 8.3%. 25% an 41.7 % of th subject af trea B, C an D) an th
g31trintetial system (constpation re in 8.3% an 16.7% of the subjects af treatmt B an D).
TI adverse evets were of mild or modete ÙJensity except one hee red afer applicaton of

trtment D as sevee. Whatever th event, th sty medication was UDchanged an events related to study

medicaon resolved spontaeously.

study number 392M11/C

Tratnts B. C an D: Gret pbcokiticpaante (me (CV%)) af gra:èlr 'IS
applican fu 6 days ar given in th tale belo:

52 cm2
(Trealrent a; N=12)

2.!l (B)
35.9 ($)

9.0 (03)

33 om
(Treatnt C¡ n=12)

1.24 (110)

aO.9(21)d
1.00 (110)

150m2
(Tl'atmQnt D; N:12)

0.68 (83)

ao9 (3 0

1.02 (86)

Conclusions
A 52 cm grlUetron IDS reSled in simlar Cavg oientration to once day or dosing of 2 mg
gransetron. The grseton in vivo deliver rate was of 3.30 mgday fu the 52 coi patch
GrlUetrn pharcokietics were pron to th grsetr 'IS size. Wit.suect vanabty of

grseton phçokitics was morat with vaues of 31 to 42% for Cavg an AUC wherea
betweensubject varabilty was high (CV on Cavg and AUC with vaes ragig fr 70 to 110%) but

comparable to the betwen-sibject vanability obsered afer or dosing (CV rangig from 42 to 68% for
Cm and from 80 to 120% for AUC).
Overall, the thee doages of the granseton ID foulation were wen tolrated bo locy and
systemicay.

Reviewer's Comment:

The study results were reviewed and found acceptable.
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Title: A double-blid. place conlrBed st to asses the

cutive sk iita an sentition poteal of the

grsetron trde delier syte (GTDS)

Protocol Identication:
- --

-

Strak Phceuca Ltd co: 392MD/26/C

Clcal Phase: Phe I

Subject Heathy subjec

Popultionlndication:

Design: Single cetre, double-blid placebo cotrBed st.

Sponsor: Stn Phameuca Ltd

Investiational Product: Grtron trde devei systm (GTDS) 6% w/w

Princial Investiator: Dr Cathere Queie-RousseL, M.D.

Treatment duration: Twenty-oe (21) da (Iduction Phase)

Two days (Chenge Phas)

Dose: 343 mg of grsetron or placebo by patc

Study Initition Date: First suject in: 26-Aug-200

Study Completionl
Last subject out: 02-Nov-2oo6

Tel1nination Date:

Study Report Date: Fin Version 07-Joo-2oo7

b(4)
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2. SYOPSI

Nam ofSpoiComuy Jnid Study Table (For Noocml .tiihorty USBSi-PHCA LTD
.R. to Pa of th Do onM

Volui:
Nam of Imestgatiaai Prct:

Page:Gr tr de sy (GTDS)
-

Nam of Aefie Sub.ae:

Grn
ntl: A dolebl place co~ st to asse th cutIi;e s1 intaon an seition potti of th
gr tr.",,l deve sy (GTDS)

Inl'tir:
Stu ewer:

PubHcati (referuce): Not aplicable.

Stu hin: Sin ~en donble-li plbo ~ODlled st

Studied ped (yars): Phae of devepmen
26-Aug-2006 to 02-Nov-2006 Pha I

Stu Objectives:

Th aI of th st wa to ass th sk UItaou an .stion pcten of th GTDS.

Pr Objer:w:
-To asess th inde an pr ofUItaon at th site of ap~ation afer nieated aplicàti of th st drgma (Ion Ph).
-To lI th in of seition ii an alm;e sk sit ¡i an6i apliat of th sf dm mate
(CJe Ph).

&caar Oq¡eetiBS:
-To ass the dem;er of gretr from th llatch by detemg the pla5D gmni lev in a subset of subject.

Methodology

The study w.i a sigl cen double-lid placebo cODlled mi. The stdy conssted of a 28-y sceng ped, a
3-wee Indution Pha followed by a Rest Phse of2 week and a subseque ChLUene Phe of6 da. Ifreuied, an

addtion I-week rege Phe was to be completed. A 7-1O- follw up pha was coleted by al subjects.
Dig the Induction Phe, a tota of 3 appcations of th 2 test pict Cacti,;e an plabo patc) wer pemi
on th up ou ar. The patchs remed in plce for i wee. Th sk rectiOI wer assessed pr to pat:
application on Day i an at 30 miuts af eac pa re..al on Days 8, 15 and 22. Durg th Chllen Phase, th 2
tet prodcts wer aplied for 48 hour (b5) on the back an sk sentiation was scor 30 miutes, 24, 48 and 72 lm

af patch reval In case of an evetu rege, th procedu wa to be repeate wi 14 das. Addronay,
patch adhesion and subjective assesss w.i evaluate 3 tis each week dig the Inducton Pha and af 48 lm

. du the Chenge Pha.
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Nam ofSponorom Indi Stu Tab (FiH . Nmonal Aii UStl

STRPHCECA LID Re to Pao£tb~ Dn()

Volum:Nam ofhvestginal Pr
Page:

Græñlrn 1r de sy (GIDS)

Nam of Ade SubwDce:Gn
Num of imjed (pl:ied and imei:
210 sujects to ac 200 sujects complet th st.
Subs of24 suee for PK bkod ~le to depla gitw le

In to 210 snee plan 212 ei

201 anyæ fo iiti 20 for .sözcm

Dügnsi -l ma cr for iillsiOD
Health mae orfe snee betwl918 an 65 ye

Roe of aditi aDd dosa~e, batch mu:

Topica adm
Grselrn 34.3 mg lrau patch for 3, 7-day peods
Batchmmer 35073 -&pii da: 100007

Dution oftrtmeul:
IilÎon Ph: 1 aplicati (plabo an aclÎv"l) per wee fo 3 wee (ie. a to of 3 ac: and 3 plbo paes
ov 3 wees).
QWene Ph 1 applicm (plaeb an aclÎv"l) for 48 hr

Reerece theray, rOlte of adoD an doage, batch numr.
T opca.admn.
Plæbo tn pa for 3, 7-d peds.
Batclmm 3504S-&pii da: 100007

Cr for Endllation:

Efcacy
Not aplicable
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Nam of Spoorll

STPHCECA LlD
Ji-i Stu Table

Re to Pa of th Do
Vohi:
Pag:

. (For Nal .Aiihonl) USB
on.)

Nam oflayea~tiDal Prii

Gm trm:""~J de sy (GlDS)

Nam of Ame SubDce:

Gm
Saet
Sa Bmsm co of
· Lo toleri aimesmet

Th fol crte we ev1e
- biction Phas: Th dm respe was scor at Day 1 an 30 mDes af mD"al of eac patcl Th foowi
grdi sca was us
0: No iæcton
1: Slght er (fa pin to detepi)
2: Modete ei (dee reess)
3: Sev eiem (WI inen rees) or ei with ede
4: Ei with vecles or ersion or bue

- ClB Phas: Th de ieon wa scor 30 miutes, 24, 48 and 72 hr af rem of th clen patcusg th fonowg seae: .
o No iæcton
i Ei wi edem
2 Ei wi edem or si pap
3 Ei wi imdu vesicl
4 Ei im swg wi bli
- Subjecve com re by th subjects rocl as pn stgig, bi seon we ii remd dug th
1non an Chge Ph as fol:
i = Wea
2 =Modte
3 = Se
- Oter loca iectoi ob du th Che Ph wem scor as follow;
C = Chs, cmcl or fii;
D = Deti (sh of th outer Iayen oftle sli).

Po = Pnes (mftosi elvations con yellw-whte aute).
W = Weeing/oog (may be a sign ofvescultion'or blier (epide dage) ind by cr.
S = Exenon of th ietion beoi pachtes sie (on sk ara whe no test prduct was aplied).

- Sention reacnon: At th la iedi of the Chene Phe, th Imestgator gave an opin co a possiòle
sesition reacton, usg th scale below:

0= Negtive
i = Eqnoc
2 = Posiiie
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Nam of SpoirlCampa
SlPHCECA LID

In St Tab
Reei toPB of th Doss
Volum:

Page:

(For Na11 .iort; U,S
onN)

N:m ofInvestptnalPrt

Grtrn trl de sy (GIDS)

N:m of Aetie Snbstiie:

Griltrn

· Patc adhon
Adhe&on of th patc de sy wa eiiiuate at ea vi Pa acl wa th e&te of th pege of
th pa suce in coct wi th sk n wa grde fr 0- Il a 5-t liii as fo:

0= pa ad ::90%,
1 =patc ad 75~90%
2 =pa adld 50-74%

3 = pa add ~50%
4 = patc not pr on sk

· Pharm:lcokIe6s (Subset of %4 sujeds)

In a subs ofconGeg suec (12 maes an 12 tì), 10 ml blood siples for deon of gr
coentrtion we dn at preæ an at S. 24, 48, 72 96, 120, 144, and at Hi8 hr afer th fi patch aplieaon Th
lat same wa taen af th fi patch had be llve an beOI ih Sl patc aplieaon

(comlet on
(ed li off
(h-off
(j ha on)

· Adere I!i'ent (AE recrdig at l!eh visit

Sttistcal AnlySI! Pl:ed..

Th indi obs wer prin;ide as wel as a tabun of ih peenge of suec with each gr of sk
IHcton an degr ofpa iie on each obiúon da.

Th me cuiitß;e iitin scre and th tota i:ti Iion sc for al st sij~ts wer calci for
each te prodct imd a sttical an oftJe compmfu;e rets wer peormd accor to th FDA gudesl.
A iiaimtß;e dept of eaclueacon in th Chen Ph wa proded towith th opon of th Investor,
as to wheth su recton wer fe to be incatve of contct setiti

Summ:iry - Condu.sioD

Effeacy Reul:
Efcacy Wa not assessed in th stdy.
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Nam of Spoi- In Stu Tabl (For Nøim .tinor(Y UsSTPHCA LID Re to Pa of!b Do onk)

Volum:
Nam ofIavegiiiiiPr

Page:Gr Ir de sy (GTDS)

Nam of Aef Substlte:Gr
Sa Re.
brpølenal U1lMDn P1i-i): mmbe (N qfsulVem = 201

Iuidi an preme of sk ii we c:a1c:te Indes of po in react (penge of subjK
who ei a sk recm scm "'1) ar pi beow f~ tD tw tes pi

N(%) DaS Da 15 n. 22

GTD Xl 113.43\ . 12 (5.97) 13 (6.47)Pl 45 (29) 24 (1l.9) 32 n5.9)

Mean c: ii ,;re an tota C!ti i;or Wl abo c:akted ai !b ¡gtr!rde de
sy (GTD) was c:imiu to !b plo. Re ar prse be.Pi GTS Pwebo Non-in Tes

P
M' cw., irlaron Mean 0.64 1.00
(MCl score SD 0.54 0.67 P (I) '" 0.0001

.Pi GTD Pleb Nonineror Tes
P

T..tol cUl irtation Mea 1.92 3.00
(TCl score SD 1.63 200 P (I) '" 0.001

Th tw patc (actve an placebo) we col! as slgh Ii

.Smñiáton pølØ1Ii (ChallDge Phase): n= 200 sulVec

On poti setition reci to !b ac:ti pat was obse dn the Chenge Ph
Poil diapo of a1 coc: reKti to th na patc wa ba on C:Olc:e of th follsy:
- sk reac scOI 3 (eiem with inridu vees)
- de maed pntu (nscre reort af !b Day 3 assm)
- exon of !b retion beond the palcltel site (on sk ar wh no te prodct wa appled
- kities of !b sk re.ct

No setition retin wa obseii;ed with !b placbo.
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Nam of Spousormnpa. . .. .STRPHCECA LID
In Stuy Tab
Re to Pa oftb Do
Vol:
Page:

(For Ntonl AJdhorit) Use
0,*)

Nam oflDstgatioDal PrÌHt:
Gr tr de sy (GTDS)

Nam of Ad Subnce:Gr
Adverse Events:

A tota of 580 AEs Wl niar Se-:s percen we i-gade as reld. Dug th cly æl ñi
week, 53.3% of subjec nior conation, 255% nior heada an 10.4% i- abda pa On suject
wi du to coiatoi in th :t we.
No clcii SIcæ chge ID labor vas wee deted.

One se AE oc cebm vasar. ac:det an was comded as DO ælated to th st metí
No oth unec siity iss have mi

Conclon:
Th stu was conduc as a rami double-bl placbo cool ÍDúa-indidn ~mp in hethy
subject. Two hun an twehie hethy sujects aged 19 to 63 yea we raomi Two lnd an OD subjec
we elgible for asEe th ti Ii potetial. Two hui we elgible fo asseii th setion pote
Detetion of iiile an pr~ of sk intaton :rtion showed tht th ac grnitr patc was DO
mo inta th it ma placebo patc Th two pa pred to be sl int with pxee at Day 8 of
13% (active) and 22% (placeb).

On potii... conct aler rection v,-a detete ai of th 200 subjec elgible for th sentition poal anyS(0.5%). .
Application of a patc was dioiued in S subjec due to seus int rectons at th æigi patc site. Th patrh
was applied at a di si in 4 ai of th .5 subjec. Ot sk react wer mocation of sk pigmon
obsed dmg th foow-u on th patch tet sites in 36 suec i-gi of th pa acti or placebo Th was
thoug by th Ingatoto be due to adhve stii oftad sk

A tot of SSO AEs wee repor du th st. How, a gr majaity of th AE wem ex acc:g to th
pm chcter an ar comm nioied with5-HTi re angoni (hdacb cledi.'e i;om). It is
lie!- th th thld for AE rert in healthy subject II nm lower th in il pati reivi clpy.
On 5% of evts thugh to be relted to th st product wer se On seous AE was reort (ceon
va accide) bu wa not attributed to th st prct. No oth uicled sii iss ha ar

Pat adlt)- wa assessed 3 ti a we du th Inon Pha an at Day 3 (pat real dug th
Chen Phse to vadate th asssts :R of th patch with adve dres wa auori to
ei appopri -come whe apoprat. In th Inoi Ph 94_5% of subjec ha ;:7S% patc adheie by
Day S with th .GTD in th Inon Ph an 8910 of subjec had ::7S% patc ade with th GTDS in th
Chllen Phse. Th conñ th the comlian was god an vaates the st rets

From th stdy data it ca be concd th both th acti grnpatc and it matcg placebo ar slghtl intan
whe apli on heal skin wi a low nun of sujects niorg iiti wi th ¡icm-e pat th th plaeb
patch. A low seitin poten (0.5%) was deecte for th aclñre gnsen patc No seti potti was
detected for th placeb.

Date of Rert: Fin Report: 07-Jun-2007

Reviewer's Comment:

The study results were reviewed and found acceptable. Additional analyses on gender
difference were made. Please see review text for details.
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NDA 22-198 for Sancuso Granisetron. .
Transdermal System (GTDS) Patch

Appendix 4.3

Cover Sheet and OCP Filing/Review Form
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Office of Clinical Pharmacology
w Drug Application Filng and Review Form

General ¡'lformatiOlI About tlie SubliissioJ/

Information Information
NDA Number 22-198 Brand Name Sancuso .
OCPB Division (I II, lID DCP ßI Generic Name. Granlsetron
Medical Division GI and Dermatolo~y Drug Class Antiemetics.
OCPB Reviewer Tien-Mien Chen. Pb.D. Indication(s) Prevention of CIN
OCPB Team Leader Sue-Chil Lee. Ph.D. Dosa!!e Form Ski Patch (52 cm')

Dosln!! Re!!imen One patch for UP to 7 days
Date of Submission 06/29/07 Route of Admnistration Transdermal
Estiated Due Date of OCPB Review 05/1 0/08 . SDonsor Strakan Pharmaceuticals
Medical Division Due Date 05/15/08 Priorltv Classifcation Standard

Extended to 06/10/08
PDUF A Due Date

Clin. Ph arm. and Biopharm. Information
"x" if included Number of Number of .Critical Comments If any

at fiing studies studies
submitted reviewed

STUDY TYPE

Table of Contents present and suffcient to x
locate reDorts tables data. etc.
Tabular Listin!! of Al Human Studies x
HPK Summarv x
Labelinl! x
Refcrence Bioanalytlcal and Analytical x 1 1
Methods
I. Cliical Pharmacolol! x .

Mass balance:
Isozvme characterization:
Blood/Dlasma ratio:
Plasma protein bindinl!:
Pharmacokinetics (e.!!.. Phase I) - x

Healthy V olunteers-

sin!!le dose: 2 2
multiD!e dose: 1 i

Patients-

single dose: 2 2 Clinical (one pivotal Phase 3 and.
one sUDDortive Phase 2)

multiple dose:
Dose Droportionalitv -

fasting-' non-fastin!! sin!!ledose:
fastin!! 1 non-fastin!! muliinle dose:

Dru!!-dru!! interaction studies -
In-vivo effects on primary dru!!:
In-vivo effects. of primary dru!!:

In-vitro:
Subpopulation studies-

ethnicitv:
gender: x

pediatrics:
geriatrcs:

renal impainnent:
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hentic imDairment:

PD:
. Phase 2:

. Phase 3:
PKlD:

Phase I and/or 2, nroDf of concent:
Phase 3 clinical trial:

PODulation Analvses -

, Data rich:
Data spare:

II. BloDharmaceutics
Ahsolute bioavailabiltV

Relative bioa vailabiltv -
solution as reference:

alternate formulation as reference:
Bioeouivalence studies -

traditional desle siMI 1 multi dose:
replicate desle sin!!le 1 multi dose:

Food-drul! interaction studies:
Dissolution: .

(IVIVC): . -:
Bio-wavier reouest based on BCS
BCS class

III. Other CPB Studies
Genotype/Dhenotvne studies:
ChronoDharmacoklnetics
Pediatric develoDmentDian
Literature References

Total Number of Studies 6 6

Filabilty and QBR comments
6lX" if yes

Comments
X Reasons if the application is not mabie (or an attachment if applicable) 

Application mabIe? For example, is clinical formulation the same as the to-be-marketed one?

Comments have been sent to finn'(or attachment included), FDA letter date
Comments sent to firm? if applicable.

QBR questions (key issues to be considered) Did GTDS patch application provide comparable PK and as wen as cUnical benefit with
Kytril oral dosing?

Other comments or information not
included above

Primary reviewer Signature and Date Tien-Mien Chen, Ph.D. 08/23/07

Secondary reviewer Signature and Date Sue-Chih Lee, Ph.D. 08/23/07
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This is a representation of an electronic record that was signed electronically and
this page is the manifestation oftheelectronic signature.

---------------------------------_.._---------_._._----._---------------------------------------

------------------------_.._--------------------------------_.._--------------------------------
/s/

- - - - - - - - - - - - - --- - - - - --
Tien-Mien Chen
7/3/2008 07: 53: 54 PM
BIOPHACEUTICS

Sue Chih Lee
7/3/2008 07: 56: 39 PM
BIOPHACEUTICS


