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2. SYNOPSIS

Name of Study Drug: IND #:- ‘Protocol No.: - | Phase: Country:
Mixed Salts Amphetamme 58,037 381.103 I USA
Title: ‘ ’

A pharmacokinetic study to compare the bioavailability of 2 30-mg SLI381 capsule in healthy volunteers
when administered as an intact capsule followmg an overnight fast, to an intact capsule administered with
food, and to an open capsule (sprlnkled on applesauce) .

Principal Investigator/Affiliation: | No. of Study Centers: Study Period:

Irving E. Weston, MD | First enrollment date: December 1, 1999
MDS Harris Last ccm’plezion date: Decernber 21, 1999
Objectives: \

To assess the bicequivalence ofa sxngle 30 mg dose of SLI381 extended-release capsule administered in
applesauce to the same dose administered as an intact capsule ‘with and without 2 high-fat breakfast.

To compare the. bxoavaﬂabxhty of a single 30 mg dose of SLI381 extended—release capsule administered in
fasted state to the same dose adrmmstemd witha hxgb~fat breakfast. ,

Methodology: :
Study was a randomized, open-label, 3-period, single-dose study with a 7—day washout between each period.

The study was a 3-way crossover, with three SLI381 dosing conditions. (i.e., intact 30 mg capsule following
an overnight fast, intact 30 mg capsule following a high-fat breakfast, contents of a 30 mg capsule sprinkled
in one tablespoon of applesauce), during which subjects were randomized to receive one of three dosing
conditions in the first study period and alternate dosing conditions in subsequent study periods.

Blood samples were collected 5 minutes before drug administration (0 hour, approximately 8:00 am) and at
1,2,3,4,5,6,7,8,9, 10, 11, 12, 14, 16, 24, 36, 48, and 60 hours post-dose. The blood samples were
centrifuged within 60 minutes and the separated plasma was stored at or below minus 20°C. Plasma d-
amphetamine and l-amphetamine levels were determined by LC/MS/MS method at the Sponsor’s lab and the
pharmacokinetic parameters were also calculated by the Sponsor.

Each subject prowded a medical history and underwent a physical exammatzon, and a 12-lead ECG prior to
study. Blood and urine' were collected for routine clinical laboratory analysis prior to study. Blood pressure
and pulse were measured at pre-dose and at 2, 4, and 24 hours post-dose Urine drug screening test and
serum pregnancy test were done durmg the screening period, and: prior to entering each study phase.

Author: — “Date:

Sally A. Breisch, M.S. for Amam 28 Jeraz A2
Statistician(s): " Date:

Safety: Hooman Beygx, PhD 24 Jume Som -

Efficacy: Yuxin Zhang, PhD Date: g, Tuse dow
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Name of Study Drug: IND#‘ ~ | Protocol No.: Phase: Country:
Mixed Salts Amphetamine | 58,037 381.103 1 USA

Number of Sub;ect;s (planned and analyzed):

The protocol called for 21 subjects to-ensure sufficient statistical power.to evaluate (1) the bioequivalence
between the intact SLI381 capsule and open/sprinkled SLI381 dosing conditions and (2) the bxoavaﬂabxhty
of SLI381 intact capsules between the fed and fasted states. Twenty-one subjects pamcxpated in the stady
and twenty subjects completed the stady. One subject was withdrawn from. Ihe study prior to entering the
2nd period due to taking prescription medication. All data collected from the study participants were
evaluated for bioequivalence, bioavailability, and safety.

Diagnosis and Main Criteria for Inclusxon.
Healthy volunteers of either sex, 18 to 55 years old, with body weight within + 10% the ideal weight for
their gender, height, and estimated frame size.

Test Product, Dose, Mode of Administration, and Batch Number:
Test drug (SLI381 extended-release capsules, lot number 9F2703) was provided- by the Sponsor as capsule
formulation, each capsule contained 30 mg mixed salts of single enuty amphietamine for oral administration.

Duration of Treatment:
This was a single-dose, thmc«pmod crossover study with a minimum 7-day washout interval between each

dose administration. Dosing time was approximately 8:00 am in the moming of each dosing day.

 Reference Therapy, Dose and Mode of Adminpistration, Batch Number:

No real reference therapy was used. For analysis purpose, the fed condxtmn was considered the reference
condition. ,

Critena for Evaluatiow

acokinetics):
Extent (AUC) and rate (C,,) of drug absoxpnon and t:me-to-»peak concentration (T,,,) were evaluated for
differences between the dosing conditions using analysis of variance (ANOVA), followed by Dunnett’s test
for multiple means comparisons. Analysis of bioequivalence was carried out using the ANOVA model with
log-transformed data for AUC and C,,,,, and the 90% confidence interval (CI) was constructed for the ratio
of the test-to-reference means from the two 1-sided t-tests. The cun:ently used average bioequivalence
criteria of 0.80-1.25 limits for logmamformed data were applied to draw conclusmns of bioequivalence.
Safety:
All safety parameters collected were assessed either descriptively and/o: comparatively. These parameters
mc luded adverse events (AE) clinical laboratory tests (chemistry, hematoiogy, and urinalysis), medical

history, physical exatninations, 12-lead elecﬁ'ocardxogram (ECG), and vital si ggns

Statistical Methods

cokineti
The extent (AUC) and rate (Cm) of drug absorption and time-to-peak concentration (T, were evaluated
for differences between dosing conditions using analysxs of variance (ANOVA) with a general linear model,
foliowed by Dunnett's test for multiple means comparisons. The ANOVA model included sequence, subject
within sequence, period, and condition. The statistical sxgmf' icance level was set at 0.05 for comparative
evaluation. Analysisof bweqmvaleme was carried out using the same ANOVA model with log-transformed
data for AUC and C,,, and the 90% confidence interval (CI) was constructed for the ratio of the test-to-
reference means from the two.1-sided t-tests- approach. The currently used average bioequivalence criteria
of 0.80-1.25 limits- for log-transformed data were applied to draw conclusions of bioequivalence.

Safety:
Obsetved adverse events and vital signs were analyzed either descrzpnvely or comparanvely using paired t-

| test for each of the tb:ee dosing conditions.
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Name of Study Drug: IND #: ' Protocol No. { Phase: Country:
Mixed Salts Amphetamine | 58,037 381.103 USA
SUMMARY RES'? 7¢
EFFICACY: ’ Plasma D- and L-Amphetamine Concentration-Time Plot
“ -y

CONCENTRATION (rgirl

M—hm
il FED
Gt BPRINKLED

L ko
Te, o)
D-Amphetamine
Paters (means)
AUC (0-inf)  AUC{0-t) Cmax Tmax
Condition (ghr/ml)  (ngho/ml} (ng/mL) (br)
Fasted 851.17 827.99 443254 5.200~
Sprinkled 855.98 834.49 43.514» 5.500"
Fed \ 822.56 799.28 39.696 7.667
, : Bioequivalence

Ratio of fasted-to-fed 1.04 1.04 1.12

90% C1 0.98-1.10* 0.99» 0% 1.05-1.18*
Ratio of sprinkled-to-fed 1.05 . 105 1.10

90% CI 0.99-1,11* . 1.00-1.11* - 1.04-1.16*
Ratio of sprinkled-to-fasted- 1.01 1.01 0.99

90% 0.96-1.07* 0.96-1.07* 0.93-1.04*

L-Amphetamine
) Parameters (means)-
AUC (0-inf)  AUC (0-t) ) Cmax Tmax
Condition (ng hr/mL) (ng he/mL) (ng/mlL) (hr)
Fasted 288.585 271.720 13.323» 5.550"
Sprinkied 290.380 274.645 13.041~ 5.600"
Fed 273.557 258.305 11.977 8.333
Bloequivalence

Ratio of fasted-to-fed 1.05 1.05 1.11

90% CI 0.99-1.13* 0.99-1.12* 1.05-1.18*
Ratio of sprinkled-to'fed 1.07 1.07 1.09

90% CI 1.00-1.14* 1.01-1.14* 1.03-1,16*
Ratio of sprinkled-to-fasted 101 1.02 0.98

90% CI 0.95-1.09% 0.96-1.08* 0.93-1.04*

~ p<0.05 compared to fed condition by Dunrett’s test

* Denotes 90% confidence interval fali within the recommended 0.80-1.25 limits of lmaqmvalem:e when apalyzed on log scale
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Name of Study Drug: IND #: Protocol No. | Phase: Country:
Mixed Salts Amphetamine | 58,037 381103 I USA
SUMMARY RESULTS (contxnued) ‘

SAFETY:

All but one subject comp!eted the study as planned. This subject was terminated from-the study prior to
entering the 2nd study period due to taking a prescription medication for exacerbation of gout.

The study drug was. well-tolerated across the three dosing conditions. Eleven (11) subjects reported a total
of 54 adverse events after the start of study drug with one subjact t&portmg 18 events (or 33%). All events
were mild or moderate in severity and resolved or unproveu - Of the 54 reported events, 25 (46%) were
unrelated to study medication and 29 (54%) were related or possibly related to study medication. Twenty-
three of the 54 reported events (43%).occurred on dosing days and 31/54 events (57%) occurred between
dosing days. The event rate was similar between the three dosing conditions, with the fasting and sprinkled

conditions having a shghtly lower incidence of adverse events than the fed condition.

Smusncally sxgmﬁcant increases in mean systolic blood pressure (p<0.01) were observed for the sprinkled
condition at 2- and 4-hours post dose Mean systolic pressure values returned to baseline levels by 24-hours

post dose.

Additionally, statistically significant increases in mean pulse (p<0.01) were noted in all three conditions at
24-hours post dose. Observed mean increases ranged from 10 to 11 beats per minute across the three dosing
conditions. The mean changes in pulse at 2-hours post dose were also significantly higher than mean
baseline values for the fed and the sprinkled groups. /

"CONCLUSIONS: -
The ob;ecuve of this study was to evaluate the bioequivalence of a single 30 mg dose of SLI381
administered in applesauce (spnnkled) to that of the same dose administered as an intact capsule.
Addmonally, this study was designed to assess the bioavailability of a single SLI381 30 mg capsule
administered after a hlgh-fat meal versus the same dose administered in the fasting state,

Efficacy
The study demonstrated that 2 30 mg dose of SLI381 admmxstered in applésauce is bio-equivalent in terms

of extent (AUC) and rate (C,,,) of absotpuon for both d- and l-amphetamine to the same dose administered
as an intact capsule in either the fed or the fasting state, based on the current criteria for the 90% CI of the
test to reference ratio. The study demnnstrated 2 30 mg dose of SLBSI administered, as an intact capsule in
the fasted state, is biorequivalent in terms of extent (AUC) ‘and rate (C,,,, ) of absorptmn for both d- and I-
amphetamine to the same dose administered in the fed state. The T, was in average about 2 bours shorter
for d- isomer and 3 hours shorter for l-isomer when dosed without féod or spnnlded on applesauce
(otherwise fasted) oompa:ed to that when dosed with food. -

Safety '

All formulations were well tolerated. A total of 54 adverse events were observed in the study. A similar
incidence of adverse events was noted across the three dosing conditions with the fasted and sprinkled
conditions having shghtly lower rates than the fed condition.

No changes in vital sngns were found clinically significant.” At 2- and 4-hours post dose, statistically
significant increases in mean systolic blood pressuxe were observed for the sprinkled condition; and at 24-
hour post dose, stat:stlcally significant increases in mean pulse were noted for all three dosing conditions.

In conclusion, a smgle 30 mg dose of SLI381 extended-release capsnies is bio-equivalent with regard to
extend and rate of drug absorption’ when administered with or without food and when administered as an
intact capsule or being sprinkled on applesauce; and, the abso:ptxon of both isomers was delayed in the
presence of food comyared to either fasted or spnnkled on appiesaucc (otherwise fasted).
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5. ETHICS

51 Institutional Review Board (IRB)

The study prdtocol’, informed consent form (ICF), and any amendments to the protocol
were approved by IRBs, prior to study initiation, in conformance with 21 CFR 50 and
21 CFR 56. The approval letters are on file with MDS Harris, the CRO that conducted
the study and with the Sponsor Informauon about the IRBs -is provided in Section 16,
Appendix nc.

52 Ethlcal Conduct of the Study

This protocol was performed under the principles of the 18th World Medical Assembly
(Helsinki 1964) and amendments of the 20th (Tokyo 1975), the 35th (Venice 1983)-and
the 41st (Hong Kong 1989) ‘World Medical Assemblies and 48th General Assembly,
Republic of Sauth Africa, October 1996 A copy of this Declaration is in the Investigator

file.

53 Subject Information and Consent’

Each subject signed the Informed Consent Form (ICF) after receiving written information
and an explanaﬁon of what the study involved. A copy of the Informed Consent Form
was given to the subject. Signed and witnessed ICFs are on file at MDS Harris in

Lincoln, Nebraska.
6. B\TVESTIGATORS'ANI) STUDY ADMINISTRATIVE STRUCTURE

This study was conducted at MDS Harris, Phoenix, AZ, begmnmg on 01 December 1999
and ending on 21 December 1999 by Irving E. Weston, MD, Principal Invesugator D).
The study was identified by MDS Harris as Protocol 398-04, MDS Harris Project 23369.
Name of Invesngator(s) and study administrative structure are listed below:

Name and Affiliation “Tide : - T Role
Trving E. Weston, MD \ f “Principal Investigator Responsible for study
MDS Harris ‘ ) conduct
4639 South 36th Street ,
| Phoenix, AZ ‘ . - :
[ Cindy Epley, MDS Hams Project Masager * - | Management of study
Simon Tulloch, MD, threLabomtoriesan Senior VP, US R&ZD " | Overall respousibility for

‘ o . : clinical and safety aspects
Kathleen N. O’Brien, Shire Laboratories Inc { Clinical Program Manager Sponsor’s contact for

\ ‘ management of the study

7. INTRODUCTION

Shire Laboratories Inc. has‘developed a two-component extended~release formulation
(SLI381 capsules) of Adderall® designed to produce pulsed-release of amphetamine salts
yielding a therapeutic effect that lasts throughout the day with one moming dose for
treatment of attentxon deficit hyperactivity disorder (ADHD) and parcolepsy [1].
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ndderauw iISa uugx: :muy auupuc:wmmc u;rug pmuuu mwm of neutral salts of
dextroamphetamine sulfate, amphetamine sulfate, the dextro isomer of amphetamine
saccharate, and d, l-amphetamine asparate. For each Adderall® tablet, the combination
of salts and isomers results in a 3:1 ratio of dextro- to laevo-amphetamine.

The SLI381 capsule formulation is composed of two types of pellets of mixed salts of
amphetamine being combined with a 50:50 ratio within one capsule. One type of pellet is
an immediate-release peliet designed to release drug content in a mechanism similar to
Adderall®. The second type of pellet is a delayed-release pellet designed to release drug
content 4-6 hours after the oral adxmmstratwn, Wxth the inclusion of the delayed-release
component, the two-unit formulation, given once a day, is expected to act similarly to the

currently marketed product of Adderall®, given twice a day, 4—6 hours apart.

The purpose of this Phase I study was to assess whether the contents of a single 30 mg
dose of SLI381 extended-release capsule formulation administered in applesauce is
bioequivalent to the same dose administered as an intact capsule with or without food,
and to determine if there is an effect on bioavailability of a single 30 mg dose of SLI381
extended-release capsules administered with a high-fat breakfast compared to the ‘same
dose administered in the fasted state in healthy volunteers.

The study was conducted in compliance with institutional review board and informed
consent regulations.

8. STUDY OBJECTIVES

To assess the bioequivalence.of a single 30 mg dose of SLI381 extended-release capsule
formulation administered in applesauce to the same dose admmstered as an intact
capsule with or without food. i

To compare the bmavaliabzhty of a single 30 mg dose of SLISSI extended-release
capsules administered with food (a high-fat breakfast) to the same dose administered
without food (in the fasted state). ,

9.  INVESTIGATIONAL PLAN
9.1  Overall Study Design and Plan

This trial was a single-dose, randomized, open-label, three*penod {or phase) study. It
was designed to assess the bioequivalence of a single 30 mg dose of SLI381 extended-
release capsule formulation administered in applesauce to that of the same dose
administered as an intact capsule with or without food, and to assess the bioavailability of
a single SLI381 30 mg extended-release capsule formulation administered in a fasted
state versus the same dose administered with a mgh-fat breakfast.

This was a three- way crossover design. 'Dwenty-«one healthy subjects (male and female)
were randomized, at study enrollment, to one of the three dose administration sequence
groups with seven subjects per group. Subjects were given a single 30 mg dose (1x30
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mg) of SLI381 using one of three drug dosing conditions (i.e., intact 30 mg capsule
following an overnight fast, intact 30 mg capsule following a high-fat breakfast, or -
contents of a 30 mg capsule sprinkled in one tablespoon of applesauce) during the first
study period and alternate dosing conditions in subsequent study periods.

Subjects were confined to the clinic 10 hours prior to each dosing day. Confinement
continued until 24 hours post-dose. Beginning on each dosing day, nineteen (19) blood
samples (7 mL per sample) were collected through the 60-hour post-dose interval during
each study period for determmmg the plasma levels of d-amphetamine and I-
amphetamine. : Blood was. collected at the following hours: O<hour (5 minutes before
dosing), 1,2, 3,4, 5,6,7, 8,9, 10, 11, 12, 14, 16, 24, 36, 48, and 60 hours. Additionally,
15 mL of blood was collected for the screening clinical laboratory evaluation. For
females another 15 mL blood (5 mL per check-in perxod) ‘was collected for pregnancy
testing. Dosmg for each smdy period was separated by a seven-day, or greater, washout
period.

9.1.1 Screemng

Subjects were screened wzthm 21 days before enrollment into. the study. All prospective
subjects had the study explamed to them and signed the IRB approved ICF before study
initiation.

Screening measurements included:
®  Medical hlstory
»  Physical examination
~ Height, weight, and frame size estimation
~ Vital signs (sitting respiratory rate, heart rate, blood pressure, temperature)
~ 12-lead electrocardiogram
s Urinalysis '
~ Urine macroscopic measurements:
+  Bilirubin
Blood
* Glucpse
+  Ketones
Leukocyte esterase
Nitrite
pH
Protein
*  Specific gravity
* Urobilinogen
- Urine semi-quantitative mxcrosmpxc measurements (if protein, leukocytes, nitrite
and/or blood were detected):
- RBC
+ WBC
« Casts
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*  Bacteria

* Blood hematology

-~ Hemoglobin

~ Hematocrit

- WBC.

- RBC

— Platelet count
*  Serum chemistry

- ALT

~  Glucose

— Creatinine

—  Albumin

—' Thyroxin

HIV antibody screen

Serum pregnancy (for females)

Urine screen for cannabinoids '
The Investxgator reviewed medical histories, clinical laboratory evaluations, and
performed physical examinations. Subjects who met mclusxon/exciusxon criteria were
enrolled into the study.

9.1.2 Treatment Periods
Each treatment period was separated by a minimum seven-day washout interval.

Treatment A: Administration of an intact 1 x 30 mg SLI381 capsule following a
mmxmum 10 hour overnight fast.

Treatment B: Adnumsttauon of an intact 1 x 30 mg SLI381 capsule following
consumpnon of a high-fat breakfast. -

Treatment C: Admmxstratzon of an opened 1 x 30 mg SLI381 capsule sprinkled into one
tablespoon of applesauce, following a xmmmum 10 hour overnight fast.

Subjects eligible for study paruclpanon were admitted m the clinic in the evening (at least
10 hours) before the scheduled dose. At each treatment period check-in, the subjects.
completed a brief written quesnonnam: to affirm that the exclusion criteria/restrictions
had not been wolated since screening or previous confinement penod Additionally, a
urine sample was collected to test for alcohol and drugs of abuse and a blood sample (5
mL) was collected from fetnale subjects for a serum.  pregnancy test. Subjects remained at
the clinic until completion of’ the 24-hour post-dosmg blood collection and returned to the
clinic for the 36-, 48-, and 60-hour post-dose specimen collections.

After check-in, each subject received a snack in the evening. All subjects then observed a
10-hour overmgh’.t
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On the next day (i.e., Day 1 of treatment) subjects randomized to Treatments A and C did
not receive breakfast prior to dosing. Subjects randomized to. Treatment B received a
high-fat breakfast approxmately 30 minutes prior to drug administration and completed
the meal ﬁve mmutes prior to dosing. All dosmg occurred atapprommately 8:00 am.

Standard High-Fat Brealcfast (Treatment B)

1 English muffin with butter =~ 2 oz. serving of hash bmwn potatoes
1 friedegg = 8 fluid oz (240 mL) whole milk
1 slice American cheese 1 slice Canadian bacon

After the morning dose, all subjects fasted- for an additional four hours and a standard
MDS Harris meal schedule was initiated with lunch at 12:15 pm, dinner at 5:15 pm, and a
snack at 9:00 pm. The same menu and meal schedule was administered umfomdy for all
subjects and was repeated for each study period.

Water was restricted one hour pre-dose to two hours post-dose and food was restricted 10
hours pre-dose to four hours post-dose. During the study, the subjects were not allowed
to engage in any strenuous activity. No foods or beverages containing alcohol, ascorbic
acid, or caffeine/xanthine were allowed during the confinement period of the study.

For dosing conditions A and B, the study drug (1 x 30 mg dose of SLI381 extended-
release capsule formu]atmn) ‘was administered with eight fluid ounces (240 mL) of room
temperature tap water. For.dosing condition C, a 1 x 30 mg capsule of SLI381 extended-
release formulation was opened and sprinkled into one tablespoon of applesauce for
administration, A mouth check was perforrned after dosmg to ensure that the dose was
swallowed. Subjects were to remain in an upright position (sitting or standing) for four
hours after each treatment administration. The subjects ‘were not allowed to engage in
any strenuous actmty

Sitting vital sngns (blood pressure and pulse) were assessed each morning before dosing
and at 2, 4, and 24 hours post-dose.

A total of 19 blood samples (7 mL, EDTA), to be assayed for d-amphetamine and 1-
amphetamine content by LC/MS/MS method, were collected during each of the treatment
periods. Samples were collected at O-hour (pre-dose), and at 1, 2,3,4,5,6,7,8,9, 10,

11, 12, 14, 16, 24, 36,48, and 60 hours post-dose. Blood samples were stored on ice

before plasma was separated by cenmﬁ}gauon (appmmmately 2500 rpm x 15 minutes at
4°C). All plasma samples were then frozen at -20°C, kept frozen, and packed in dry ice,
and sent to Shnre Laboratories Inc. at Rockvﬁla Maryland.

Vital signs were monitored throughout the dosing day Adverse events were assessed via
observation and unsolicited repertmg

92  Choice of Control Groups

The study was designed to evaluate three dosing conditions. The study did not employ a
control group per se. Instead, each subject acted as hxslher own control, with the
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comparisons bemg made among the three dosing conditions: administered with food,
without food, and capsule opened and contents sprinkled on applesauce.

9.3  Selection of Study Population

The protocol required enrollment of 21 subjects into the study Subjects were to be non-
institutionalized and consisting of college smdents and members of the community at

large.

9.3.1 Inclusion Criteria
Subjects were required to meet the following inclusion criteria:

INCLUSION CRI’I’ERIA

‘1 Mﬂem&mﬂebemeni%andssymofage ’

2. Femalke snbjects who were sexually active and ofchxldbeanng potential ( i.e., not surgically sterile or at Jeast two years post
menopausal) were mqlnmd 1o use & medically acceptablé form of birth control duriag the study. Acceptable birth control
measures were defined. as hormonal contraceptives (oral, injectable, or implant), barrier contraceptives (condom, diaphragm
with spermicide}, TUD, or vasectomized parmer (six months mininum).

3. Body weight was to be within + 10% of ideal weight for height and estimated frasme size adapted from the 1983
Metropolitan Life Table.

4. No clnncally sxgmﬁcam abnormal ﬁndmgs on the physical exaxmnanon, medical history, or clinical laboratory results during
screening. - '

5. Voluntary consent to participate in this study.

“Source: Section 16, Appendxxm Protocol.

932 Exclusion Criteria
Subjects were eéccluded if they met any of the following exclusion criteria:

EXCLUSION CRITBRIA

1. Hiswryofa!lerglcoradmempomw amphetamine or any m!ateddmg.
2 l-listotyofdmgoraleohol abuse.

History of clinically significant gastrointestinal tract, renal, hepatic, neumlogxt;, hematologic, endocrine, oncolognc,
pulmonary, immunclogic, psychiatric, or cardiovascular disease or any othier condition which, in the opinion of the

Investigator, would jecpardize the safety of the subject or :mpaa the vahdity of the study results.
Participation in a previous clinical trial ‘within 30 days prior to the study initiation.
Blood donation; of one pint or more within 30 days prior (o study initiation,
Plasma donation within seven days prior to study initiation.
Abnormal dnetormbsunual cbmgwmeatmghabmwithin?m dayspmarxomdymiﬁatmn.
Treatment with ; any lmownenzymc akermg agents (barbitarates, | phcmtﬁciazmes. cmwtidme, ete.) within 30 days prior to or
Quring the smdy
9.  Use of any prescription medicine withm 14 days prior to.or during the study (excluding hormonal contraceptive or hormonal
replacement therapy for females). |

10. Useof any oversthe eom&rmedxeauun within seven days prior to or during the study.

11.  Pregnant or lactating females. ‘

12 MVeunnescmnﬂotaleohol or drugs of abuse.
“Source: Section 16, Append:x""?mmt '

b

LI AN S

9.3.3 Restrictions
Several restrictions are requested from the participant-
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RESTRICTIONS

1. No eonsumpnon of foods orbeverages containing alcoliol or caffeine/xanthine 48-boms prior to or during each period of
conﬁnemem,
2. No consumption.of any fruit or juices containing ascorbic acid during the periods of ¢onfinement.

3. No strenuousiexercise or activity dusing the confinement periods of the study

Source: Section 16, Append i 724, Pwtacol

9.3.4 Removal of Subjects from Therapy or Assessment

Subjects were advised that they were free to withdraw from thesmdy at any time.
Additionally, the Investzgator could remove a subject if he felt it was in the best interest
of the subject. Appropriate smmmve and/or deﬁ‘mnve: theranv was to be administered to

withdrawn sub)ects, as teqmted.

In case of an early termination, mformauon normally collected at the end of the study was
to be obtained at the time of subject withdrawal, if possible. Subjects withdrawn from the
study were not to be replaced. Withdrawn subjects could not re-enter the study.

One subject (#019), a 44-year old, male, American Indian, was withdrawn from the study
prior to entering the 2nd period due to taking prescription medication (colchicine and
indocin) for exacerbation of gout. This subject received the assigned treatment up the
point of withdrawal. All information collected from this subject was assessed for efficacy

and safety.
94  Treatments
9.4.1 . Treatments Admjnistered

At the morning (8:00 am) on Da.y 1 of periods one through three, the subjects received
one of the three treatments (A, B, or C) as illustrated in the table below.

( TREATMENTS ABMISTERED
Treatment Designation Smdy Medication Administration Method
A ‘ SLI381 30 mg capsules 30 mg dose (1 x 30 mg)anmmxsmdoxanywuhmm.ofwm
- following a minimum 10 hour overnight fast.
B SLI381 30 mig capsules 30 mg doss (1 xSOmg) administered orally with 240 mL of water
: followmg a high-fat breakfast.
C SLI381 30 mg capsules 30mgdm (1x30mg), ;apsule opened and contents sprinkled

into one tablespoon of applesauce and administered orally,
io!lowmgammmm 10 hour ovemight fast.

9.4.2 Identity of Study Drug

Study drug was supplied in bottles by Shire Laboratories Inc. and shipped to MDS Harris
pharmacy, which, transferred the study medications into mdmdual unit dose containers
for each subject and each study period. Each bottle was identified by lot number, product
name, strength, and a ptecautxonary statement.

Treatment Stndy Drug Lot#
A,BC SLI381 extended-release 30mg capsules ~ 9F7702
Final
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The study drug identification was recorded in CRF and is presented in Section 16,
Appendix VII Table 1.1. ‘ ,

9.4.3 Method of Assigning Subjects to Treatment Groups

Subjects were assigned to each treatment acco:dmg to a randomization schedule prepared
for the study by MDS Harris. At the dosmg day of each period, subjects received the
assigned dose from study personnel. Dosing for each study period was separated by a

seven-day or greater washout period. Both the assigned randomized treatment sequence
and received treatment sequence for each subject are presented in Section 14, Table 1.1.1,
and in Section 16, Appendix VII Table 2.1. The dosing day started on December 5, 1999
for the first period, on. December 12 1999 for the secﬁnd period, and on December 19,
1999 for the third period. .

944 Dose Selecﬁon

A 30 mg dose of SLI381 capsule formulation was selected to meet the regulatory
requirement since it was the Inghest strength of the drug product intended for marketing
by this submission. The dose was also selected to enable quantitation of anticipated
blood levels of both d-amphatamme and l-amphetamine over the 60-hour interval
analyzed. Prevmus experience suggested this dose would be well-tolerated by normal

subjects.

9.4.5 Blinding
This was an open-label, crossover trial and the primary endpoints were objective
measurements of bioequivalence and bioavaxlablhty Therefore, blinding of subjects,

Investigator, or sponsor was not required. The bottles containing drug were clearly
labeled as aontammg 30 mg capsules of SLI381 extended-release formulation.

The treatments administered at each dosing day ‘were recorded i m CRF and presented in
Section 16, Appendix VII Table 2.L ,

9.4.6 Priorand Coneomxtant Therapy

The protocol stated that, during the course of study, no drugs other than the study
medication were to be taken (hormonal contraceptives and hormonal replacement therapy
were allowed). Restrictions regarding permitted and excluded medxcauons were identified
in the inclusion and exclusion criteria of the protocol.

Concomitant medications taken before and during the study were recorded in CRF and
appear in Section 16, Appendix VII Table 3.1. One. subject (#002), on and one day before
study exit (i.e., after completion of period three), took acetaminophen and/or ibuprofen
for elevated temperature. This deviation was allowed by investigator. One subject
(#019) took prescription medication (colchicine and indocin) for exacerbation of gout
prior to the start of the 2" study period. This subject was mthdrawn from the study at the
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check-in of period two. No other concomitant medication violations occurred during the
study. '

9.4.7 Treatment Cqmpﬁancé

MDS Harris personnel administered each dose of study medication. Time of dose.
administration was recorded in CRF and is presented in Section 16, Appendix VII, Table
9.1.

To ensure that each dose was takén, a mouth check was performed after drug
administration by study personnel. Additionally, subjects were not permitted to lie down
for the first four hours following drug administration to ensure proper stomach emptying.

9.4.8 Drug Accountabxhty

Study drug was shipped to MDS Harris by Shire Lab@ratanes Inc. and stored in a locked,
limited access area. MDS Harris was respons;bie for maintenance of cumulative study
drug inventory and dispensing records Drug inventory is presented in the table below.

o _DRUG mmg_c_)__lgf L B
Treatment | Compound/Dose/Lot Number Quantity/Date Received |  Quantity Quantity Remaining*
e . . ‘ - .- Spent
AB,C SLI381 capsules/ 30mg/ 9F2703 300'capsules - - 61 capsules 239 capsuies
03 Dcocmber 1999 \

*The remaining mventory was held at MBS Harris as metennou samples,
Source: Study documentation binder

95  Efficacy and Safety Variables
9.5.1 Pharmaéokineﬁc Parameters

Blood samples were.collected for later determination (by LC/MS/MS) of d-amphetamine
and l-amphetamine concentrations. pre-dosing (5-minutes before dosing) and at the
following hours after dosing: 1,2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 14, 16, 24, 36, 48, and 60.
From the plasma drug levels, the following parameters for both d-amphetamine and }-
amphetamine were measured and calculated for bioavailability and bioequivalence
evaluations for each type of dosing administration. Complete details of the assay method
and calculation method are provided in Section 16, Appendix VIB: Pharmacokinetical
Analytical Report/Technical Report.

Variable Descuphon

AUC,, Area under the drug ooncenn'atzon-tune eurve from time zero to t hour
(t = Jast. measmable concentration time point, Ct) cafculated :by the trapezoidal rule.

AUC, . Area under the- dmg concentrauon-ume curve from time zero to infinity; using AUCM
+Ct /Kel (Ket =terminal elimination rate constant)

tin Elunmanon half-life; using LN(Z)/Kel

Conx Mmum observed drug concentration

Toax Time to the maximum drug concentration (obtained without interpolation)
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9.5.2 Safety Evaluations

The following safety parameters, the primary safety data, were coﬂected throughout the
study and were summarized by dosing condition.

* Blood pressure (szmng) (mmHg) and pulse (s;ttmg) (beats/min)
= Adverse events.

Blood pressure and pulse were collected,at»sbmfezﬁng and four times (pre-dose, 2, 4, 24
hours post-dose) on the desing day of each treatment period.

Adverse event data were obtained by observation during admissions for dosing and blood
collection and by unsolicited reportmg before,. dunng, and after each dosing and
collection phase. Adverse events ocoumng during this study were to be recorded on the
CRF. The Investigator was to review each event and assess its relationship to drug
treatment (unrelated, unlikely, posszbly, probably, almost certmniy) For the purpose of
reporting, this dmg relationship was collapsed into categories of unrelated (unrelated and
unlikely), possxbly, and related (probably and almost certamly)

Each reported adverse event was also gradedon a 3-point severity scale (xmld moderate,
or severe). The seventy grading, date and time of onset, time relationship to drug dosing,
duration, and outcome of each event were recorded The following definitions for rating

severity were used'

Mild The adverse event was. easily tolerated and did not interfere with daily
activity;

Moderate The adverse event interfered 'mth dazly activity but the subject was still
able to function;

Severe The adverse evemt was incapacitating a:n& requiréd medical intervention.

All adverse events, ‘whether semms or non-serious, were to be followed to resolution
regardless of whether the subjeet was still participating in the study. Where appropriate,
medical tests and eexaminations were to be performed to -document resolution of event(s).

‘Outcome of each event was classified as resolved, improved, unchanged, worse, fatal, or

unknown (lost to foﬂow—up) and recorded on the CRF.

Serious adverse events (as defined by the FDA Code of Federal Regxﬂatwns (CFR),
Chapter 21), whether or not they were deemed to be. dmgurelate&, were to be immediately
reported by telephone to the Sponsor, follcwed by a written report within five working

days.

Clinical dlagnosnc and laboratory measures emp}oyed to delineate the cause of the
reaction in question were to be performed and the results reported. Steps taken to
counteract toxic phenomena and-the results theteof were to be specified. In all cases of
serious or hfe-threatenmg reactions, the medxcauon was to be discontinued and any
appropnate supportive and definitive therapy given. A full report, including clear
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photocopies of hospital récords, including corsultants’ reports, autopsy finding (where
appropnate), and a summary of the outcome of the reaction by the Investigator (inchuding
his/her opmlon of drug relationship or attribution) were to bﬁ furnished to Shire
Laboratories as soon as practical.

All serious adverse events reported to the FDA were to adhere to 21 CFR 312.32 for IND
drugs (7/15-day alerts) and 21 CFR 314.80 for marketed drugs (15-day alerts). The IRB
was to be notified of all serious adverse evems per FDA regulations.

Other safety data was also collected at either screening period and/or throughout the
study. Listmgs were prepawd for any abnormalities observed for these measures, which

included the following:

= History

* Physical examination - |

s Vital signs (suung respiratory rate, heatt rate, blood pressare, temperature)

* 12-lead electrocardiogram

s Urinalysis (macroscoplc bilirubin, blood, glucose, ketones, leukocyte esterase,
nitrate, pH, protein, specific gravity, urobilinogen; microscopic if protein,
leukocytes, nitrate and/or blood are detected: RBC, WBC, cast, bacterial semi-
quantitative measurements)

= Hematology (hemoglobin, hematocrit, WBC, RBC, platelet count)

= Serum chemistry (ALT, gltmose, creatinine, albuxmn, thymmn)

= HIV antibody screen

» Serum pregnancy (for females at screening and each: checkﬂm)

= Urine screen for: cannabinoids (at screening and each check-in)

= Urine screen for alcohol and additional drugs (ethanol amphetammes, opiates,
cocaine) at each check-in,

9.5.3 Apptopriateness of Measurements

All effectiveness and safety assessments are wxdely used and generally recogmzcd as
reliable, accurate, and. relevant. Alternative measures of bzoavaxiabzhty were not

considered.

96 Data Qnahty Assurance

MDS Harris was respansxble for the conduct of ﬂns mal and accuracy of all collected
data. The Investigator and staff at MDS Harris are well trained in conducting clinical
trials. Protocol specifications and a detailed time and events schedule were prepared by
MDS Harris to assure consistent execution of the protocol throughout the study. MDS
Harris personnel mvolved with the study were required to-review the portions of the
protocol and the time and events schedule that pertained to their role in study conduct.
Blank case report forms were developed and reviewed prior to the study. The database
construction procedures followed MDS Harris SOPs and the completed CRF were
generated from the MDS Harris. database after study completion. The Sponsor, according
to its SOPs, . conducted audits to the study documemauon, CRFs; and database. Any
errors or oxmssmns d:scoveted after the database was ~~= ¢~ Thien ¥ ~lmminston Yoo oo
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corrected, 1mt1a1ed and dated by the Investigator or MDS Harris staff and a new copy of
the database was forwarded to the Sponsor.

A complete blank CRF is attached in Section 16, Appendix IIB.

9.7 Statnstlcal Methods and Determination of Sample Size

9.7.1 Statistical and Analyucal Plans

Amarex Clinical Research, a CRO located at Gaithersburg, Maryland, prepared a
statistical analysis plan (Section 16, Appendxx VIA) for the Sponsor, based on protocol-

specified analyses. .

9.7.1.1 Analyses of Amphetamine .Pharmacokinetz’cs

Comparative Apalysis of Pharmacokinetic Parameters

Pharmacokinetic (PK) parameters for d-amphetamine and l-amphetamine were first
reported using the original metrics. Descriptive statistics (N, mean, median, standard
deviation [SD], coefficient of variation [%CV]) of I-amphetamna and d-amphetamine
were obtained for all PK parameters by treatment.

Standard analysis of variance (ANOVA) model of a 3-way crossover design with a
general linear approach (normal theory) was applied to each of the pharmacokinetic
parameters of AUC, C,,,, and T,,,. The model included the following factors: sequence,
subj ect-mthm—saquence, period, and condition. The sequence effect was tested using the
patient-within sequence effect, and all other effects were tested using the residual error of

the model.

A null hypothesxs of zero difference for a parametar under study among the three
conditions was assessed at the 0.05 level, with the. alternative hypothesis of non-zero

differences. Foreach parameter, the mean values of the fasted and sprinkled conditions

were further compared to the fed condition using Dunnett’s test with the Type I error rate

~ of 0.05.

Bioequivalence Analyszs of Pharmacokinetic. Parameters

The extent and rate of drog absoxpuon, as indexed by PK. parameters of AUC and C,,,
were analyzed on log scale, using the same model outlined above to assess the
bioequivalence between each pair of dosing conditions. For each PK parameter examined
for bioequivalence, the exact outcome obtained from the ANOVA model was tabulated
and so was the descriptive statistics. The recommended two one-sided t-test hypotheses
for average bioequivalence were tested at the 0.05 level by constructing the 90%
confidence mterval (CI) of the ratio of the test-to-reference means [2].

9.7.1.2 Analyses of Safety Data

Adverse Events ‘
All adverse events observed mthls study, codeﬁd by preferred term (COSTART), were

listed for mdmdual subjects and tabulated by preferred term with respect to relationship
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to study medxcatmn and the severity of the adverse event. The frequencies of adverse
events and théir percentages were reported for all conditions

The adverse events were tabulated descriptively. When the number of adverse events
were sufficient to the conduct a statistical test, then the frequencies of adverse events
were analyzed comparatively, using either paired t-test and/or Wilcoxon signed rank test,
to examine the differences between the fed; fasting, and sprinkled conditions for on-
dosing day and off-dosing days, respectively. No adjustments were made for multiple
testing. These reported p-values should be interpreted with caution due to testing

multiplicity.

Early Teuninai_:ion ‘
Reasons for discontinuation are summarized and tabulated byldasing, condition.’

Blood Pressure and Pulse

Descriptive statistics summarized the vital signs data at pre«dase and at each time point
post-dose. Changes in vital signs from pre-dose to pnst—duse for each condition were also
reported descriptively and analyzed comparauveiy within each dosmg group using paired

t-test.

No adjusiments were made for mulnple testmg, and those p~values that were <0.01 were
reported in this report.

9.7.1.3 Other Analyses

Demographic and Baseline Characteristics
Descriptive statistics are presented for the foHowmg damographw and baseline
characteristics by dosing condition:

s Age

» Race

» Sex

= Height

s Weight

All Other Measures
Abnormalities observed at the screening visit are Ixsted in the fosllowmg measures:

] Ihstory ‘

= Physical examination \

= Vital signs (sxttmg respiratory rate, heart rate, blood pressure, temperature)
» 12-lead electnocatdlogram

® Urinalysis (macroscopic: bilirubin, blood, glucose, ketones, leukocyte esterase, nitrate
PH, protein, specific gravity, urobilinogen; microscopic if protein, leukocytes, nitrate
and/or blood are detected. RBC, WBC, cast, bastenal semi-quantitative
measurements)

= Hematology (hemoglcbm, hematocrit, WBC, RBC, platelet count)

s Serum chemistry (ALT, glucose, creatinine, albumin, thyroxin)

= HIV antibody:screen
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Abnormalities observed atthe screenmg visit and at the pre~phase check-in are listed in
the following measures:

* Serum pregnanc:y

« Urine screen for cannabinoids

» Urine screen for alcohol and additional drugs (etbanol amphetammes, opiates,

cocaine)

9.7.2 Determmatmn of Sample Size ,

Findings from previous studws indicated that the estimate of AUC test-to-reference ratio
was within the range of 0, 90-1 .0 for d~amphetamme, and the estimated within-subject-
between-formulation & (log scale) was less than 0.10 for d-amphetamme and less than
0.13 for l—amphetamme ,

Given that the true AUC mean for a test condition is within the 90% region of the
reference, for a sample size of 18 subgects the ; pmposed three-way crossover design will
have at least 80% power to reject the null-hypothesis of bio-in-equivalence at the 0.05

level. |

Based upon these assumptions, the study planned to enroll 21 subjects without
replacement. ‘

9.8  Changes in the Conduct of the Study or the Planned Analyses

There were no amendments to study protocol. All protocol-specified analyses were
conducted.

10. SUBJECT GROUPS

10.1 Disposition of Subjects

Twenty-one (21):subjects were enrolled and randomized to n-eamgnt Twenty (20)
subjects completed the study. One subject (#019),2 44-year old male, American Indian,
was withdrawn on December 11, 1999 at the check-—m of the 2nd Period, due to taking
prescription medication (colchicine and mdocm) for exacerbation of gout. This subject
was assigned to Treatment B (fed dosing condition) in Period 1, which was administered

on December 5, 1999,

A listing of mdwgdual subject disposition is presented in Section 14, Table 1.1.2 and in
Section 16, Appendix VII Table 2.1.

10.2  Protocol Deviations
The following protoco! deviations occurred during the conduct of this study:
SubjectID  Deviation ‘

002 Subject took acetammophen and/or ibuprofen for. elevated temperature on and one day
before study exit (i.e., after completion of Period 3).

006 No blood sample was collected at the 9-hour t/
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: vempuncmre ’
007 No blood sample was collected at the 24-hour time point in Period 2 due to a difficult
_ venipuncture.
012  Subject’s blood pressure at the 24-hour time point, during Period 1, was out of range
'(141/98). A recheck was not performed.
012 ‘No blood sample was collected at the 15-hour time point in Period 2 due to a difficult
'venipuncture.
018 No blood sample was obtained at the 36- and 48-hour time points in Period 3 due to a car
-accident. «
019 Subject’s blood pressure at the 24-hour time point, during Period 1, was out of range
(145/96). The systolic pressure was not recorded
019 ‘Subject took prescription medication (colchicine and indocin) for exacerbation of gout
prior to Period 2. Subject was withdrawn from study.
020 No blood sample was collected for this subject at the 10-hour time point in Period 1 due
to Adverse Event.

11. EFFICACY EVALUATION

11.1 Data Sets Analyzed

The Intent-to-Treat (ITT) population was analyzed for all PK parameters. The ITT
population was defined as the set of subjects who were randomized to treatment, received
at least one dose of study med:catwn, and the corresponding PK parameters were
available. All dosmg conditions identified in Section 9.4.1 of this report were assessed.

112 Demogx:aphlc and Other Baseline Characteristies

Table 1 summarizes participating subjects” demographies and other basehne
characteristics.

TABLE 1 SUMMARY OF DEMOGRAPHICS AND BASSLWE CHARAC’I’ERISTICS

Characteristics Camegqul?aragnems . (rofanmx)
Race (%) T Caucasian. - ' 17 (81%)
, Black 2 (10%)
Hispanic . 1(5%)
. , American Indian 1 (5%)
Gender (%) “Male AR =11 (32%)
Female ‘ 10 (48%)
Height (inches) - Mean ‘ 619
sD ) 4.2
Median 69
— : Min-Max : _ 6074
Weight (pounds) Mean K 162.0
sD , 30.7
Median ) 154
i . Min-Max , 110-203
Age (years) i ‘Mean B T35
: -$D h o 1
Median ’ 33
_ Min-Max , 20-53

Source: Section 14 Table 1.1.1

Fifiy-two percent (11/21) of subjects enrolled were male and 48% (10/21) were female.
Race distribution was primarily Caucasian (81%, 17/21), with two Black subjects (10%),
one Hispanic sub}ect (5%), and one American Indian /5% The nrac af chnder navtininants
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ranged between 20 and 53 ycars with a mean age of 35 years (s.d.=11). Subjects weighed
between 110 and 203 pounds with the mean of 162.0 pounds, and their heights ranged
from 60 to 74 inches with the mean of 67.9 mahes Since i it was a crossover design, no
inferential stat:sncal analyses were conducted.on demogxapmc data.

The entry cntena specifically precluded any. meanmgful differences in other variables
(e.g., concomitant ﬂlness) Alisting of individual subject demographm and baseline
charactenstlcs is presented in Section 14, Table 1.1. I

113 Measurements of Treatment Compluince

Treatment compliance was measured by MDS Harris study personnel conducting a mouth
check after subgects swallowed the study medications and recorded in the CRF the
formulation the subject was takmg fora penod and by capsule counts for each study
phase and at the end of the study , ,

Both the assxgned treatment sequence and mcexved treatment sequence for subjects are
presented in Sacuon 14, Table 1.1.1 and Table 1.1.2. ”

11.4 Pharmacokinetic (?K) Results

Mean plasma levels (ng/mL) of amphetamine following drug admmlstratmn are shown in
Section 14, Table 2.1.1 for d-isomer and Table 2.2.1 for 1-180!1161‘ Data listings of d-
amphetamme concentrations and the PK parameters for individual subjects are contained
in Section 16, Appendix VII Table 4.1, and data for l—amphetamme are contained in

Section 16, Appendix VII Table 4.2.

Graphical representations: of mean plasma levels of amphetamma following drug
administration are shown in Section 14, Figure 1.1 for all the dosing conditions and both
l-and d—amphetammes, Fxgure 1.2for d-amphetamme, and Figure 1.3 for l-amphetamine.
Graphical presentations of individual subject d- and }-amphetamine concentrations are
found in Section 14, Figures 2.1 through 2.3 and Figures 3.1 through 3.3, respectively.

114.1 D-amphetamine

Table 2 contains descriptive statistics of each condition for d—amphetamme PK
parameters of AUC,;,,, AUCy,, Cpngo 20d T, The descriptive statistics of each
individual subjee:t for d-amphetamine PK parameters of AUC,,.r, AUC,, Cprar T and
t,; are provxded in Section 14, Tables 2. 1.2 through 2 I 6 respectively.

The arithmetic mean and standard deviation of AUC,..(ngehr/mL) for the fed condition
is 822.561200. 18. For the fasted and the sprinkled conditions, arithmetic mean and
standard deviation of AUCw(ng'hr/mL) are 851 174213.51, and 855. 98+179.68,

respectively.
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The anthmenc mean and standard devzatmn of AUC,, (ngehr/mL ) for the fed condition is
799. 28+190 50 For the fasted and the sprinkled conditions, arithmetic mean and -
standard devxanon of AUCM(ngOhr/mL)are 827.9%:‘201 96 and 834.49+175.14,
respectlvely

TABLE 2 MEAN AND S.D. OF PK PARAMETERS FOR D-AMPHETAMINE

PK parameters Measures - Fasted " Sprinkled - Fed

AUC yur (O briml)  Mean BL17 83598 82236

: SD. 21351 179.68 - 20018

AUC,, (nght/ml)  Mean 827.99 83449 79928

~ S.D. 20196 175.14 118050

Conog/ml) . Mean a4325¢ 43.514* - 39.696

. 8D, 11.104 9617 3837

T (1) Mean 5200 5500 7,667
. 8D 5 1.963 1.762 2309

" Sowrce: SectianM Tablesznlhrwghzls
* p<0.05 comparedmfedeondimn bybmmett smt(Somce:Secmn 14, Tab!ez 18)

The arithmetic mean and standard deviation of C,,,, (ng/mL) for the fed condition is
39.696+8.837. For the fasted and the spnnkled conditzons anthmetxc mean and standard
deviation of Cm (ng/mL) are 44.325+11.104 and 43. 514+9 617, respectively.

The arithmetic mean and standard deviation of T, (hr)fed condmon is 7.667+£2.309. For
the fasted and spnnldad conditions, arithmetic mean and standard deviation of T, (hr)

are 5.200+1.963: and 5.500+1.762, respectively.

The ANOVA results of the 3-way crossover for d—amphet‘amme PK parameters on un-
transformed data are presented in Section 14, Table 2.1.7. These results indicate there
were no smusncal differences among the three conditions for AUC, ., AUC,,, and t,,.
The significant tleaiment eﬁ'eets were noted for C,, (p<0 01) and T, (p<0.001).

In reference to the fed condmon, further multiple means eompansons by Dunnett’s test
on the raw data disclosed that the differences in either AUC,; or AUC,, were not
statistically significant (p>0.05) for the fasted or sprinkled conditions. With respect to
Cunax and T, the differences were statistically significant (p<0. 05) for both the fasted and
the spnnkled conditions (Section 14, Table 2.1. :8). The ANOVA of the 3-way crossover
for d-amphetamine PK paramete:s on log scale are presented in Section 14, Table 2.1.9.

The results of d-amphetamine bioequivalence in the fasted and sprmkled conditions as
compared to the fed condition using logarithmic transfomamns of PK data (AUC, .
AUC,, and C_,) is reported in Table 3 and in Section 14, Tables 2.1.10 and 2.1.11.
Additionally, Table 3 and Section 14, Table 2.1.12 dxsplay the &~amphctamme
bioequivalence results of the spnnkled conditien vs. -~ * *
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These results demonstrate that for the fasted and the sprinkled conditions, with reference
to fed condmon, the 90% confidence intervals of the test-to-reference ratio fell within the
recommendedi0.80-1.25 limits of average bioequivalence for all three PK parameters.
Also, the test-to-reference ratio for the sprinkled vs. ‘the fasted condition fell within the
recommended limits of bioequivalence.

Thus, the study demonstrated that when raw data were analyzed, there were no
statistically significant differences in either AUC, ., or AUC,, for d-amphetamine in the
fasted and spnnkled conditions when compared to the fed condition. According to the
current criteria of average bxoeqmvalence, the extent (AUC) and rate (C,,) of drug
absorption for a single 30 mg.dose of SLI381 capsule formulation was bioequivalent
under the three dosmg conditions. However, the T,,,, was, on average, about 2 hours
longer for d- i isomer in the presence of food, in. compansan to that of either fasted state or
sprinkled on food.

TABLE 3 BIOEQUIVALNCE OF PK PARAIWETERS FOR I)-*AMPMTADHNE

Tes: Gondntiou
PK parameters * Measures . Fasted ) ] Sprinkled
AUC oy (nghe/ml) Ratio of teststoefied condition S 1.05
90% Ci 0.98~ L10* . 099~ 1.11*
AUC, (nghi/mL)  Ratio of test-to-fed condition - 1.04 1.05
90%C1 0.99~1.10* 1.00-1.11*
Coax (ng/ml) | Ratio of test-to-fed condition 112 L.10
. S0%CI © 105~118* 1.04- 1.16*
AUC i (nghriml)  Ratio of test-to-fasted condition - 01
- 90%CI . 096 1.07*
AUC,,(nghvmL) = Ratio of test-to-fasted condition - - 1.0t
C 0% CI : - 0.96 - 1.07*
Coux (ng/mL) i Ratio.of test-to-fasted condition - ' 099
o 90%Cl ‘ - © . 093-1.04%

~Source: Section 14, Tablesz TI0-7717
* Denotes 90% confidence intérval fell within the recommended 0. 80-1.25° !ums of' bmeqmvalenw when analyzed on

logarithmic scale

11.4.2 L-amphetamine

Table 4 contains descriptive statistics of each cmdmon for I-amphetamine PK parameters
of AUC, AUC,,, Cpppe and T The descriptive statistics of each individual subject
for l-amphetamine PK parameters of AUC, 5 AUC,,, Caxs Tsx and 1, are provided in
Section 14, Tables 222 through 22. 6, respectively.

The arithmetic mean and standard deviation of AUC, ;-(ngehr/mL) for the fed condition
is 273.557+68.976. For the fasted and the sprinkled conditions, arithmetic mean and
standard deviation of AUC, ,c(ngehr/mL)are 288. 585479.170, 290.380+64. 487,
respectively.
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The arithmetic mean and standard deviation of AUC,, (ngehr/mL) for the fed condition is
258.305+64.357. For the fasted and the sprinkled conditions, arithmetic mean and
standard devxatmn of AUC,, (ngehr/mL)are 271 720+72 230 and 274.6451+61.295,
respectively.

TABLE 4 MEAN AND S.D. osf PK PARAMETERS FOR L-AMPHETAMINE

PK parameters Measiires Fasted  Sprinkled Fed
AUC oo (ng hrfmL)  Mican TZREsEs 290380 293557
Sp.. 79170 64487 68.976

AUC, (nghvmL)  Mean ' 271720 274645 258305
. sD. 72230 61205 64357

 Cou(@g/ml) ' Mean . 13333+ 13.041¢ 11977
SD. \ '3.660 3203 2.885

T () . Mem 5.550 5.600* 833
SD. 2.089 _1m  2as

" Source: Sectwnu FablesZZZﬂu'authZ.S :
* p<0.05 mmparedtofedcondmon byDamnett’stest(Source Sacuon 4, Tabie2.28)

The arithmetic mean and standard deviation of C,m (ng/mL) for the fed condition is
11.977+2.885. For the fasted and the sprinkled conditions, arithmetic mean and standard
deviation of Cw (ng/mL)are 13 323.3 -660 and 13.041:+3. 203 respectively.

The arithmetic mean and standard: devxatxon of Tm (br)fed condition is 8.333+2.887. For
the fasted and sprmkled conditions, arithmetic mean and standard deviation of T, (hr)

are 5. SSOﬁ 089 and 5.600+1.729, respectlvely

The ANOVA results of the 3-way crossover for l-amphetamine PK parameters on un-
transformed data are presented in Section 14, Table 2.2.7. These results indicate there
were no statistical differences among the three conditions for AUC, ., AUC,,, and t,,,.
The significant treatment effects were noted for C,,, (p<0. 01) and T, (p<0.001). ’

In reference to the fed condltzon, further multiple means comparisons by Dunnett’s test
on the raw data disclosed that the differences in either AUC,,,, or AUC,, were not
statistically significant:(p>0.05) for the fasted or sprinkled conditions. With respect to
Cox and T, the differences were statistically significant (p<0.05) for both the fasted and
the spnnkled conditions (Section 14, Table 2.2.8). The ANOVA of the 3-way crossover
for I-amphetamme PK parameters on log scale are presented in Section 14, Table 2.2.9.

The results of l-amphetamine h:oeqmvalence in the fasted and sprinkled conditions as
compared to the fed condition using logarithmic transfaxmauoas of PK data (AUC, .,
AUC,,, and C,,,,) is réported in Table 5 and in Section 14, Tables 2.2.10 and 2.2.11.
Additionally, Table 5 and Section 14, Table 2.2.12 dxsplays the l-amphetamine
bioequivalence results of the sprmlded condition vs. the fasted condition.
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These results demonstrate that for the fasted and the sprinkled conditions, with reference
to fed condition, the 90% confidence intervals of the test-to-reference ratio fell within the
recommended 0.80-1.25 limits of average bioequivalence for all three PK parameters.
Also, the test—to—refcrence ration for the sprinkled vs. the fasted condition fell within the
recommended limits of bxocquxvalence

TABLE 5 BIOEQUIVALNCE QF PK PARAMTERS FOR L-AMPHETAMINE

—Test Condition:

PK parameters Measures . Fasted ‘ Sprinkied

AUC g (nghiml)  Rafio of testio-fed condifion 105 107
L 90%CE S 099-113¢ 1.00- 114

AUC q, (ng hr/mL) Ratio aftestMed condition -L.05 1.07
\ ‘ 90%CI 099~ 1.12* 1.01~ L.14*

Com(og/ml)  Raticof testto-fed condition Lt 1.09
. 90%CT . 105-118* 1.03 - L16*

AUC o (g heiml)  Ratio of test-to-fasted condition . 1.01
© %0%CI h - 0.95 - 1.09*

AUC 4 (nghr/mL) Ratio of test-to-fasted condition - / 1.02
90% CI ‘ - 0.96 - 1.08*

Com(@g/ml) Ratiooftestto-fasted condition. - 098
. 90%CL ‘ e 0.93 - 1.04*

Source: Section 14, Tables 3.2.10- 2.2.03
* Denotes 90% confidence interval fell within the recommended 0. &0~1.25 ltmns nt' bxoequwalcnce when analyzed on

logarithmic scale

Thus, the study demonstrated that when raw data were anaiyzed, there were no
statistically significant differences in either AUC, ;¢ or AUG,, for l-amphetamine in the
fasted and spnnkled conditions when compared to the fed condition. According to the
current criteria of average bicequivalence, a single 30 mg dose of SLI381 capsule
formulation was bioequivalent under the three dosing conditions as indexed by the extent
(AUC) and rate (C,,,) of drug absorption. However, the T,,, was, on average, about 3
hours longer for I-isomer i in the presence of food, in comparison to that of either fasted
state or sprinkled on food.

12.  SAFETY EVALUATION

12.1 Extent dexposure o

All 21 subjects recezved one single oral dose of 30 mg as an intact capsule in the fed state
(Treatment B). Twenty subjects received one. single oral dose of 30 mg as an intact
capsule in the fasted state (Treatment A) and 20 subjects recemad the contents of one
single 30 mg capsule sprinkled over applesauce (Treatment C). The three treatment
periods were each separated by one week. \

12.2 Adverse Events

Section 14 contains detailed listings and summanzanan of the adverse events reported
during this study A guide to these tables is provided i in the listing below.
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Table # Title

311 Adverse Events Recorded in CRF by hxdmdua! Snb;ects

3.12 Adverse Events Recorded in CRF by Study Phase

3.13 Adverse Events by Costart Label in, Relation to Severity and Treatment

3.14 Adverse Events by Ccstart Label Reported by Individual Sub;ects

321 Number (%) of Subjects R.epqmng Adverse Events by Costart Label: All Treatments
322 Number (%) of Subjects Repmtmg Adverse Events by Costart Label: Fasted State
323 Number (%) of Subjects Repomng Adverse Events by Costart Label: Fed State

324 - Number (%) of Subjects Reporting Adverse Evem‘s by Costart Label: Sprinkled State
33.1 Adverse Events Observed During Tre«a:nnent Penaﬁ ‘(Including Dosing Day)

34.1 Adverse Events Observed On Dosing Day

3.5.1 Adverse Events Observed Off Dosing Day

12.2.1 Brief Summary of Adverse Events

Eleven (11) subjects reported a total of 54 adverse events-after the start of study drug with
one subject (#018, a 45-year old white female) reporting 18 events (or 33% of total
reported events). All events were mild (94%, 51/54) or moderate (6%, 3/54) in severity
and resolved or improved. Of the 54 reported events, 25 (46%) were unrelated to study
medication and 29 (54%) were related or possxbly related to study medication. Twenty-
three of the 54 reported events (43%) occurred on dosing days and 31/54 events (57%)
occurred between dosing days. The event rate of percent patients reporting adverse
events was similar between the three dosing conditions, with the fasting condition (20%)
and sprinkied condmon (25%) havmg a shghtly lower: mcxdence of adverse events than
the fed condition (33%).

12.2.2 Number and Percent of Subjects Repomng Adverse Events

The number of ¢vents (related and Hm:elated) and the m;mber and percentage of subjects
reporting events are shown in Table 6 by dosing cendition. Under the fed condition 7/21
(33%) of subjects reported one or more adverse events, while under the fasted and -
sprinkled conditions, 4/20 (20%) and 5/20 (25%} subjects, respectively, reported one or
more adverse events. For the three conditions, fed, fasted and sprinkled, the total number
of adverse events reported per condition was 22, 14, and 18, respectively. These results
showed that the fasted and sprinkled dosing condmons did not elicit more adverse events
than the fed condition.

12.2.3 Analysis of Adverse EVents

No statistical cotnpansons were conducted on adverse events as most events occurred at a
frequency of one to three events per dosing condition except insomnia (4) in the fed
condition. ‘

123 Deaths, Other Serious Adverse Events andmher Significant Adverse Events

12.3.1 Subjects Withdrawn for Adverse Events

No subjects were withdrawn for this study for adverse. events No deaths or other serious
adverse events occurred during this study. ‘
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TABLE 6 NUMBER AND % oF sunmcrs mexmm ADVERSE EVENTS

" No. Subjects % Subjects
Treatment Preferred Term V{QOSTAR'D chamng ~Reporting No. AE reported

Fasted (n=20) . Diamhea =~ 1 s 1
- Dizziness - 2 10 3

Dty Mouth 2 10 2

Epistaxis 1 3 1

Headache 2 10 2

Insomnia . 1 5 1

Nausea 2 10 3

Vasodilation 1 5 1

Total: 4 .20 14

Fed (=21} Dizziness / i ~s 1
Ecchymosis 1 5 2

Gout 1 5 !

Headache 2 10 3

Insommia 4 19 4

Myalgia 1 ] 1

Nausea o1 BT 2

Pain 2 10 3

Pharyngitis i 5 1

' Pruritis 1 s 1

Rash 1 5 2

. Vomit 1 5 1

z Total: 7 33 .22

Sprinkied (n==20) { Chills 1 -5 1
. Cough Increased - 1 5 1

? Dizziness 2 10 2

| Dyspinea 1 3 1

{ PFever 1 5 1

* Headache 3 i 3

" Insomnia 2 10 2

Lung Dis' I s 1

. Nausea 3 15 3

. Pain 1 5 1

" Rhinitis ‘ 1 s 1

+ Thinking Abnormal I - § 1

Total: 5 25 18

“Source: Secion 17 Tables 32, T throigh 134

124 Clmncal Laboratory Results

A listing of all Iabo::atory results for mdmdual sulz;ec:ts is found in Section 16, Appendix
VI Table 5.1 (hematology), Table 5.2 (serum chemistry), Table 5.3 (urinalysis), Table
5.4 (urine drug screen), and Table 5. 5 (pregnancy) Hematology, serum chemistry, and
urinalysis test were ebtmned at the scx:eenmg visitonly, Urine drug screen and pregnancy
tests were collected at screening and at each pre-study check in.
All observed hcmatology, chemistry, and urinalysis abnormalities are listed in Section 14,
Table 4.1.1. There were four abnormal laboratory test values at screenmg from 2 subjects

as outlined below
Subject ID S¢x Abnormak,ty
014 F Bacteriuria: Trace
020 F. Hematocrit: 44.1%
‘ Hemoglobin: 15.0'g/dL
Total RBC Count: 5.07 mﬂluL
Final
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7", PPN, UG, -, 7 S, PR S ) SR P |

All abnormalities observed at. the screening visit were just augnuy outside the upper
limits of normal. All pregnancy tests were negatxve All umm drug screens were
negative.

125 VVital Signs Physxcal Findings, and Other Obsmauons Related to Safety

12.5.1 Vital Signs

Dunng each treatment period, blood pressure and pulse were measured at pre-dose and at
2-, 4-, and 24-hours post~dose Descriptive statistics of mean-values and mean changes
from pre-dose to each time. point post-dose by dosing condition are displayed in Section
14, Tables 5.1.1 through 5.1.3 for systolic blood pressure; diastolic blood pressure, and
pulse, respectively, Vital signs data for individual suh}ects are displayed in Section 16,
Appendix VII Table 6.1. -

Compared to pre-dose, a s:gmﬁcant mcrease in pulse (p<0.01) at 24 hours post-dose was
noted for all three dosing conditions. Additionally, a significant increase (p<0.01) in
systolic blood pressiire was noted at 2 and 4 hours post—dese for the sprinkled dosing
condition. No sxgmﬁcant increases in diastolic biood pressure were noted. None of the
changes in blood pressures or pulse were deemed by Investxgators as clinically

significant.

Systolic Blood Pressure :

At the p=0.01 level, a statistically sxgmﬁcant increase in changes from predose to post-
dose were observed in systolic blood pressure for the spnnkled dosmg condition (at 2-
and 4-hours post»dose) By 24-hours post-dose, the ‘mean systahc blood pressure values
for this dosing condition retumed to baseline level. ,

Diastolic Blood Pressute
At the p=0.01 level, no statistically significant increases in changes from pre-dose to
post-dose were observed in diastolic blood pressure for any of the dosing conditions.

Pulse

Atthe p=0.01 level, a staustwally significant increase in change from pre-dose to 24-
hours post-dose was observed in pulse for all three dosing conditions. The average
change from baseline at this time point ranged from 10:to-11 beats per minute for the
three groups. Addmcnally, sxgmﬁcant changes from pre-dose to 2-hours post dose were
noted for the fed and the sprinkled groups. Average increases at 2-hours post dose for the
~ fed group were approximately 8 beats per mmwze ‘and. appmxnmately 7 beats per minute
for the spnnkled group.

12.52 Physical Examinations -

Physical exammatlons were performed on all subjects at the screening visit. Results are
displayed in Secﬁon 14, Table 6.1.1. Physical examination findings for all body systems
were normal wzth the exception of seven subjects with abdominal scars and one subject
presenting with a slight sag at the lower corner of the mouth that was deemed by the
investigator as not clinically significant. ,
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12.5.3 Medical History ,

Medical histories were collected from all subjects at the screening visit. A listing of
medical history abnormalities appears in Section 14, Table 7.1.1. Fourteen of 21 subjects
reported one or more medical history abnormalities. ngmﬁcant and/or continuing
abnormalities included smoking, allergies (pet dander, codeme, penicillin, seasonal,
sulfa), asthma, a.rthntas, lmtable bowel syndrome, persistent sinus problems, tinnitis,
hepatitis A/jaundice (resolved one year prior to study. participation), spleen disorder
(resolved 2 years prior to study participation), uterine disorder (resolved 1 year prior to
study participation), bells palsy, and gout. All medical history abnormalities were -
deemed not chmcally sxgmﬁcant by the investigator. *

12.5.4 Other Safety Measmes

A 12-lead ECG was conducted on each subgect at the screennzg visit. ECG data for
individual subjects are displayed in Section 16, Appendix VII Table 7.1. Five of the 21
subjects enrolled in the trial had a reported abnormality that was within normal range or
was judged by the investigator as chmcally insignificant.

12.6 Safety Conclusions

All formulations were well tolerated. A total of 54 adverse events were observed in the
study. A similar incidence of adverse events was noted across the three dosing conditions
with the fasted and sprinkled conditions having slightly lower rates than the fed

condition. '

Statistically significant increases in mean systolic blood pressure (p<0.01) were observed
for the sprinkled condition at 2- and 4-hours-post dose. -Mean systolic pressure values
returned to baseline levels by 24-hours post treatment. These changes were not deemed
to be clinically slgmﬁcant

Additionally, statistically significant increases in mean pulse (p<0.01) were noted in all .
three groups at 24-hours post dosing. Observed mean increases ranged from 10— 11
beats per minute across the three dosmg condmons The mean changes in pulse at 2-hour
post dose were also significantly higher than mean baseline values for the fed and the
sprinkled treatments. T‘hese changes were not deemed to be clinically significant.

13. DISCUSSION AND OVERALL CONCLUSIONS

Shire Laboratories Inc. has developed a two-component extended-release formulation
(SLI381 capsules) of Adderall® designed to produce pulsed»-reiease of amphetamine salts
yielding a therapeutic effect that lasts throughout the day, with one moming dose, for
treatment of attennon deficit hyperactivity disorder (A}C)I-H))

The objective of this study was to evaluate the bzoeqmv&lance of a single 30 mg dose of
SLI381 administered in applesauce to that of the same dose administered as an intact
capsule. Addmonaliy, thls study was designed to assess: the bioavailability of a single
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SLI381 30 mg capsule admxmstered aftera bxgh-fat meal versus the same dose
administered in the fasting state.

Efficac
The study demonstrated that a 30 mg dose of SLI381 administered in applesauce is

bioequivalent i in terms of extent (AUC) and rate (Cm ) of absorption for both d- and I-
amphetamine to the same dose administered as an intact capsule in either the fed or the
fashng state; and, a 30 ‘mg dose of SLI381 admxmstered, as an intact capsule in the fasted
state, is bioequivalent in terms of extent (AUC) and rate (C,.,, ) of absorption for both d-
and l-amphetamine to the same dose adxmmstered in the fed state.

The T, was fqund\ to he, on average, aboutz/lwms‘lgng‘er for d-isomer and 3 hours
longer for l-isomer in the presence of food, compared to that of either fasted state or
sprinkled on applesauce- (otbemxse fasted). Thus, the absorption of both isomers appears
to have been delayed in the presence of food. These observations are consistent with
published work: describing an increase in time for gastric emptying in the presence of

food.

Safety
All but one subject complated the study as planned. Thls subject was terminated from the

study prior to entering the 2 study period due totaking a prescnptmn medication.

The study drug was well tolerated across the three dosing condmons Eleven (11)
subjects reported a total of 54 adverse events. after the start of study drug. All events were
mild or moderate in severity and resolved or improved. Of the 54 reported events, 25
(46%) were unrelated to study medication and 29 (54%) were related or possibly related
to study medication. Twenty-tbree of the 54 zeported events (43%) occurred on Dosing
Days and 31/54 events: (57%) occurred between Dﬂsmg Days. The event rate was similar
between the three dosmg conditions, with the fasting and sprinkled conditions having a
slightly lower mcldeace of adverse events than the fed condition.

Statistically significant i mcreases in mean systolic: blood pressure (p<0.01) were observed
for the spnnkled condition at 2- and 4-hour post dose. And staﬁsncally significant
increases in mean pulse (p<0. 01) were noted in all three grouys at 24-hour post dosing.

In conclusion, a smgle 30 mg dose of SLI381 ex&ended*release capsules is bio-equivalent
with regard to extend aud rate of drug absorption when administered with or without food
and when administered as an intact capsule or being spnnk[ed on applesauce; and, the
absorption of both isomers was delayed in the presence: of food cumpared to either fasted
or sprmlded on applesauce (othermse fésted) N
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