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Abstract

Bioequivalence assessments necessary in abbrevised drug application submissions to
establish bioequivalence between a pharmaceutieilyivalent generic drug product (T) and
the corresponding reference listed drug (referelsted drug). Together with the determination
of pharmaceutical equivalence, bioequivalence iprimary element in the determination of
therapeutic equivalence. To assess bioavailabdiftyDrug of ‘Test’ product comparing with
‘Reference’ product in normal, adult, human sulgaatder fasting or fed conditions. To monitor
adverse events and ensure safety of the subjextartRier investigate the source of the observed
variability in the Cmax of ‘Drug’. To evaluate trauiitability of different study designs and
statistical approaches for the assessment of bivatpnce between different (Test & Reference)
‘Drug’ tablet formulations. To monitor the safetydatolerability of a single dose of the test
product as compared to the reference product inthgahuman subjects. A randomized, single
dose, open label, three treatment, three sequéhie period crossover bioequivalence study of
Lansoprazole 30 mg Delayed Release Capsules of XXXi¥ed ,India comparing with that of
Prevacid® (containing Lansoprazole 30 mg Delayete&se Capsules ) in healthy, adult, male,
human subjects under fed conditions.

Keywords: Lansoprazole, Bioequivalence study, Delayed Releapsulesadult male human
subjects.

INTRODUCTION

Multisource pharmaceutical products need to conftorrthe same standards of quality, efficacy
and safety as required of the originator's (contpargroduct. Specifically, the multisource

product should be therapeutically equivalent aridraihangeable with the comparator product.
Testing the bioequivalence between a product arsliiable comparator (pharmaceutically
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equivalent or a pharmaceutical alternative) in@fuivalence and bioavailability study with a
limited number of subjects is one way of demonstgatherapeutic equivalence without having
to perform a clinical trial involving many patientis such a bioequivalence and bioavailability
study any statement about the safety and effichtlyeatest product will be a prediction based on
measurement of systemic concentrations, assumatg#isentially similar plasma concentrations
of the drug will result in essentially similar camtrations at the site of action, and thus an
essentially similar therapeutic outcome. The bidegance study thus provides indirect
evidence of the efficacy and safety of a multiseudcug product. Often this will be the only
evidence that the product is safe and efficacittus. therefore crucial that the bioequivalence
study is performed in an appropriate manner. Ségelidance documents stress the importance
of onsite inspections to verify compliance withr&tards of good clinical practice. Studies that
measure the bioavailability and/or establish bidejence of a product are important elements
in the support of investigational new drugs, newigdapplication, abbreviated new drug
application, and their supplements. As part of @tigmtional new drugs and new drug
application for orally administered drug produdigavailability studies focus on determining
the process by which a drug is released from thedmsage form and moves to the site of action.
bioavailability data help the sponsor/applicanireate the fraction of the drug absorbed, as well
as its subsequent distribution and elimination.aBalability can be documented by establishing
a systemic exposure profile obtained by measuringy cand/or metabolite concentration in
systemic circulation over time. The systemic expegurofile determined during clinical trials in
the investigational new drugs period can serve herechmark for subsequent bioequivalence
studies. Studies to establish bioequivalence lextwevo products are important for certain
changes prior to approval in a pioneer productaw wrug application submissions and in the
presence of certain post approval changes in negy dpplications and abbreviated new drug
application . In bioequivalence studies, an applicampares the systemic exposure profile of a
test drug product to that of the reference druglpct For two orally administered drug products
to be bioequivalent, the active drug substanceoaratitive moiety in the test product should
exhibit the same rate and extent of absorptioh@sdference drug product.

MATERIALS AND METHODS

Objective and Purpose

To compare and evaluate the single-dose oral biealgnce study of Lansoprazole Delayed
Release capsules USP 30 mgof XXXX Limited., Ind@mparing with that of Prevadid
(containing Lansoprazole Delayed Release capsOl@sd3 Distributed by TAP Pharmaceuticals
Inc, U.S.A. in healthy, adult , male, human sulgeotder fed conditions.

Study Design
Open label, balanced, randomized, three-treatntbrgg-period, three-sequence, single dose,
crossover, bioequivalence study in healthy, adodle human subjects under fed conditions.

Number of Subjects

12 healthy, adult, male, human subjects were exdoil the study. Being a pilot study, since no
definite statistically valid conclusion on bioeqaience is sought, 12 subjects would be dosed at
the beginning of study as per sponsor’s requirement
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Randomization Method

Randomization was carried out using SAS (SAS Im#titInc., USA) Version 9.1.3.
Randomization was done in blocks using PROC PLABhdghat the design is balanced. The
order of receiving the reference and test formatetifor each subject during all the periods of
the study was determined according to randomisaitbedule.

Blinding

This study was comprise of a randomised open ldésgign; as it is needless to design double-
blind study for a bioavailability and bioequivalenstudy. However, analysts would be blinded
to the sequence of administration of test and eefe formulations.

Duration of Study

Subjects were undergo a screening procedure nlt¢retran 21 days before the first day of
dosing. Total expected duration of the study wddf at least 23 days from the day of check-
in of the first period till the end of the third po@d. Upon entering into the study, the subjects
were confined in the clinical facility of Synapsab$ Pvt. Ltd. to ensure 10 hours overnight
fasting prior to high fat breakfast and till 24 In®yost-dose blood sample collection in all the
periods.

Washout Period

The administration of each product is followed bgudficiently long period of time to ensure
complete elimination of the drug (washout periodjobe the next administration. The mean
elimination half-life of lansoprazole is about héur.The washout period was a minimum of 10
half-lives of the administered drug. A washout pdrof at least 10 days were kept between each
dosing periods which was sufficient enough to ems@mplete elimination of the drug.

Termination of the Study

The sponsor reserves the right to discontinue theysat any time. The Principal Investigator
reserves the right to discontinue the study foetyafeasons at any time. The Independent Ethics
Committee (IEC) may ask to terminate the studythé@re are major violations of the ethical
considerations or due to any serious adverse ejeéasons for the termination of the study
was provided to the subjects.

Table-1 Investigational Products

Test Product () . Lansoprazole Delayed Release capsules USP 30 afng
XXXX Limited, India

Test Product (J) . Lansoprazole Delayed Release capsules USP 30 afng
XXXX Limited, India

Reference Product (R) . Prevaci@ (containing Lansoprazole Delayed Release
capsules 30 mg) Distributed by TAP Pharmaceutitats
U.S.A.

Procurement, Storage and Accountability Proceduregor Investigational Products
Receipt and storage of investigational products
Adequate supplies of investigational products, dose administration and sample retention

purposes, were received by the Principal Invesiigatbm the sponsor. The test and reference
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formulations were supplied in original market paok in a sealed pack along with their
certificates of analysis (COA) and the details loé product (Product name, Strength, No. of
dosage units, Manufacturer, Batch or Lot No., BExpiate and storage condition). After receipt
of the investigational products, they were transférto the pharmacy. The investigational
products were stored as per the storage conditigoplied along with the investigational
products. If sufficient quantity of samples wasiklde they were stored as retention samples at
the end of the study. Other wise they would be bank to sponsor.

Accountability of investigational products
Accountability for the investigational products werdocumented in the respective
“Investigational Product Accountability Record” fttre test and reference formulations.

Dispensing

The pharmacy custodian were dispensed a quantittheftest and reference formulations
sufficient for dosing for the period as per the damization schedule and the remaining
Investigational Products

(If sufficient quantity available) would be kept their original containers as retention samples
after completion of the project. The dispensed slagere transferred to the dispensing sachets,
pre-labeled "For Clinical Research Use Only", anthunformation about Project No., Batch
/Lot No., Subject No., Period, Product type (TesReference), Sponsor's Name and Storage
condition.

Handling of Unused Samples

The dispensed but un-dosed investigational prodwet® retained along with the remaining
Investigational Products (If sufficient quantityaahable) after completion of the project. Other
wise they would be sent back to sponsor.

Maintenance of Randomization Code and Dispensingdgord

The randomization code and investigational prodispensing record was kept in the pharmacy
under controlled access. The personnel involvedispensing of investigational products (the

dispenser) and the Principal Investigator was auaile for ensuring compliance to the

randomization schedule.

Maintenance of study Treatment Randomization Codes

The randomization schedule would be made availabtée clinical research physicians or the
Sponsor and Independent Ethics Committee in cas@yterious adverse event in consultation
with the Principal Investigator to ascertain treatment allocation.

Selection and Withdrawal Of Subjects

All subjects were undergone a screening procedurgdsing clinical examination, recording of
electrocardiogram and laboratory investigationblobd as well as urine less than 21 days prior
to first dosing (Annexure-lll). Chest X-Ray (P/Aew) were taken not more than 6 months prior
to the dosing of first period of the study. An dlobbreath test was performed at check-in of
each period for subjects. A urine screen for drofgabuse was performed before check-in of
each period for subjects. The subjects were sslaat the basis of the following inclusion and
exclusion criteria.
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Inclusion Criteria
The subjects were selected for study participatichey meet all of the following criteria:

» Male subjects aged between 18 and 45 years (imgjuzbth).

> Subjects with a BMI between 18.5- 24.9 k§/m

» Subjects with normal health as determined by pedsoredical history, clinical examination

and laboratory examinations including serologicadtd are within the clinically acceptable
normal range.

» Subjects having normal 12-lead electrocardiogra®GE

» Subjects having normal chest X-Ray (P/A view).

» Have a negative urine screen for drugs of abusdufimg amphetamines, barbiturates,
benzodiazepines, tetra hydro cannabinoids, cocaimemorphine).

» Have negative alcohol breath test.

» Subjects willing to adhere to the protocol requiests and to provide written informed

consent.

Exclusion Criteria
The subjects will be excluded from the study, éytimeet any of the following criteria:

» Hypersensitivity to lansoprazole or related drugs

» History or presence of significant cardiovascugarimonary, hepatic, renal, gastrointestinal,
endocrine, immunological, dermatological, neuratagior psychiatric disease or disorder

» Any treatment which could bring about inductionirdribition of hepatic microsomal enzyme
system within 1 month of starting of study

» History or presence of significant alcoholism onglabuse in the past one year

» History or presence of significant smoking (morearthl0 cigarettes or beedi's/day or
consumption of tobacco products)

» History or presence of significant asthma, urtizan other allergic reactions

> History or presence of significant gastric and/oodenal ulceration

» History or presence of significant thyroid diseaadrenal dysfunction, organic intracranial
lesion such as pituitary tumour

» History or presence of cancer

» Difficulty with donating blood

» Difficulty in swallowing solids like tablets or caples

» Systolic blood pressure less than 90 mm Hg or rtie 140 mm Hg

» Diastolic blood pressure less than 60 mm Hg or rttwaa 90 mm Hg

> Pulse rate less than 60/minute or more than 100&ain

> Oral temperature less than F®r more than 98%

> Respiratory rate less than 16/minute or more tlfg@mute

» Use of any prescribed medication during last tweekgeor OTC medicinal products and
grapefruit juice during the last one week prioirtitiation of study.

» Major illness during 3 months before screening.

» Participation in a drug research study within fgastonths.

» Donation of blood in the past 3 months before sureg
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Withdrawal Criteria
The Principal Investigator may withdraw a subjeotf the study for any of the following:
» The subject suffers from significant inter-currelibess or undergoes surgery during the
course of the study.
» The subject is non-cooperative and undisciplined
» The subject found to have entered the study iratiah of this protocol.
» If vomiting occurs at any point during the study.
» The subject suffering from any other significant@de event.
» The subject who requires any concomitant medicatiwhich may interfere with the
pharmacokinetic property of the study medication.
» The subject violating any restrictions mentionethi@ protocol.
> Ifitis felt in the investigator's opinion thati& not in the subject's best interest to continue.
» Subject wishes to withdraw consent.
Any subject withdrawal during the study along witle reason thereof would be documented.

Treatment of Subjects

Housing

Subjects were housed in the clinical facility fromot less than 12.0 hours pre-dose to ensure 10
hours fasting prior to high fat breakfast and wkyave the facility after 24 hours post-dose
sample in each period, if the subjects did notesuffom any adverse event. In case of any
adverse event, necessary action would be takeheikvent subsides.

Diet and Water

All subjects were instructed to abstain from xamghtontaining food or beverages, cigarettes
and tobacco products for at least 48 hours prioiloging and throughout their stay in the facility.
All subjects were required to fast (overnight) &reast 10 hours prior to high fat breakfast (as
per Annexure VIII). The subjects were receive andéad meal on the day of check-in before
dosing and at about 4, 8, 12 and 24 hours aftengas each period. During housing, the meal
menu was identical for all periods. In case, mew blood sample collection times coincide,
samples was given the priority over meal. Drinkimgter was not be allowed from one hour
before and after dosing (except for 240 + 2 mL mrfildng water given for dosing). Before and
after that, drinking water was allowed at all times

Dosing

The subjects were fasted overnight for at leasth@Qrs prior to high fat breakfast (as per
Annexure VIII). Investigational product (allocated per the randomisation schedule) would be
administered orally to each subject exactly witBth minutes after the scheduled start time of
high fat breakfast and the subjects were instruttesiwallow it with 240 £ 2 mL of water at
ambient temperature in sitting posture. The subjeere instructed not to chew or crush the
capsule but to consume as a whole.
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Treatment Schedule:
Table No.2- Randomization

SuNb(ijt Randomization Period | Period Il Period Ill
1 RT1T2 R T1 T2
2 T2RT1 T2 R &
3 T2RT1 T2 R m
4 T1T2R T1 T2 R
5 RT1T2 R T1 T2
6 T1T2R T1 T2 R
7 T1T2R T1 T2 R
8 RT1T2 R T1 T2
9 T1T2R T1 T2 R
10 T2RT1 T2 R m
11 T2RT1 T2 R m
12 RT1T2 R T1 T2

Dosing Compliance

Compliance for dosing was assessed by a thorougickcbf the oral cavity using torch
immediately after dosing and sticking the duplidateel of dispensed container on the ‘Dosing’
section of individual Case Report Form (CRF).

Sampling Schedule

The sampling schedule was planned to provide aquade estimation of &x and to cover the
plasma concentration-time curve long enough to idewa reliable estimate of the extent of
absorption. A total of twenty two blood samples evepllected from each subject during each
period. The pre-dose blood sample of 5 (ALO0 hr) was collected within one hour prior te th
dosing. The post-dose blood samples of 5 mL eachdsawn at 0.67, 1.00, 1.33, 1.67, 2.00,
2.50, 3.00, 3.50, 4.00, 4.50, 5.00, 5.50, 6.000,78000, 10.00, 12.00, 14.00, 16.00, 20.00 and
24.00 hours post- dose

Sample Collection Procedure

Samples were collected in dark room using monochtimnlight (sodium vapour lamps) through
an indwelling cannula placed in a forearm vein ggirsposable syringe or thorough fresh vein
puncture with disposable syringes and needles.pf&éalose blood sample was collected at the
time of cannulation; the post-dose in-house samptre collected within = 2 minutes from the
scheduled sampling time. The time of collectioneakch blood sample (as displayed in the
centrally synchronized digital clock) was recordedhh:mm format in the ‘Blood Sample
Collection’ section of individual CRF at the endezich blood sample collection procedure. The
time displayed in hh:mm:ss format of digital clogks rounded to the next minute, if the display
in seconds was 30 or above. The deviations grélaéer mentioned in this protocol from the
scheduled sampling time was reported as protoocohtiens. In case of protocol deviations of
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samples collection, actual time of sample collectivas taken into consideration for

pharmacokinetic calculations. Intravenous indwellioannula was kept in situ as long as
possible by injecting, 0.5 mL of 5 IU/mL of hepaiim normal saline solution to maintain the

cannula patent. While sampling through the cannblapd samples were collected after

discarding the first 0.5 mL of heparinised blooanfrthe cannula.If insertion of cannula was not
possible or cannula was blocked, alternatively #l@amples might be drawn by a fresh
venipuncture using a pair of disposable sterilengyr and a needle. The blood samples
were collected in pre-labeled (Project No., Subiat, Period, Sampling time point and Sample
code) 6mL vacutainers containingEDTA as anticoagulant.

Blood Loss

The total blood loss combining all the periods I{iding 0.5 mL of discarded heparinised blood
prior to each post-dose sample collected througimda, 10 mL of blood drawn for screening)
would not exceed 371.5 mL for each subject.

Restrictions

Medication

Subjects were instructed not to consume any ptestnnedications beginning two weeks prior
to and no OTC medications beginning one week goanitiation of study and until after the

study is completed. If drug therapy other thart gpeecified in the protocol is required prior to
or during the study or in the washout period, denisshould be taken by the Principal
Investigator whether to continue or discontinuegthigject on the basis of the following:

» The pharmacology and pharmacokinetics of the nodystnedication.

» The likelihood of drug-drug interaction, therebyeating pharmacokinetic comparison of the
investigational products.

» The time and duration of administration of the rstndy medication.

» The clinical judgment about the subject.

Diet and Water

Subjects were fasted overnight from at least 10sptor to high fat breakfast (as per Annexure
VIII) till about 4 hours after dosing and drinkimgater will not be allowed from one hour before
and after dosing except 240 + 2mL of dosing watgess clinically indicated.

Sitting Posture

The subject was remain in sitting posture for aste2 hours after the administration of
investigational product unless clinically indicatethereafter, the subjects were allowed to
engage in normal activities while avoiding sevenggical exertion.

Others

Subjects were instructed during screening to neffi@m smoking, chewing tobacco, pan or pan
masala, gutkha, masala (containing beetle nut abacto) and from consuming any alcoholic
products, xanthine-containing foods or beverageksfaunt juice for 48 hours prior to dosing till
the completion of study. They would not be allowedmoke, chew tobacco, pan or pan masala,
gutkha, masala (containing tobacco and supari lbeet) and to have any xanthine-containing
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food and/or beverages (like chocolate, tea, cadfeeola drinks) or fruit juice from check-in till
checkout in each period.

Assessment of Efficacy

Being a comparative bioavailability study, the phacokinetic parameters;&, AUCo.;, AUC,.

« Tmax lzand Kgand residual area of the test and reference fotronkwere assessed for
efficacy.

Assessment of Safety

Eligibility Assessments

The eligibility assessments were conducted betoeestitry of the subjects into the study as per
selection and withdrawal criteria of the subje@s per section no.: 10.0) .Clinical laboratory
tests mentioned below are done and if all of thEsameters are within normal reference range,
along with satisfacirory selection criteria, voleets were eligible for participating in the study.

Table No.3-Blood Test

Blood tests:
Hematology: Biochemistry: Urine analysis:
Haemoglobin Random Blood Glucose
RBC Blood urea
WBC and Serum creatinine
Platelet count Serum sodium and potassium pH
Differential count Serum uric acid Specific gravity
Peripheral smear Serum amylase Protein
Serum total cholesterol Glucose
Serology: Serum triglycerides Ketones
Bilirubin
HIV(1&2) antibodies Liver Function Tests: Urobilinogen
HBsA ( Hepatitis B surface Blood
antigen) Total bilirubin Nitrites
HCV antibodies Direct bilirubin Microscopic examination
VDRL SGOT (AST)
SGPT (ALT)
Serum alkaline phosphatase
Total protein
Serum albumin

Recording of Vital Signs and Clinical Examination

Clinical Examination along with vital signs (sittirblood pressure, radial pulse rate, respiratory
rate and oral temperature) measurement was caiednd recorded at check-in, before dosing
of Investigational product (in the morning of thaydof dosing) and at checkout and/or at the
termination of the study. Vital signs (sitting btb@ressure and radial pulse rate) will be
measured at 1.00, 2.00, 3.00 and 4.00 hours afi®ingl in each period(Within £ 40 minutes
variation of scheduled time). Clinical examinatiamd measurement of vital signs may also be
carried out at any time during the conduct of thuly, if the clinical research physician feels it
necessary. Subjects were questioned for well bainthe time of clinical examinations and
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recording of vital signs. In case of abnormalityridg pre-dose vital signs recording, medical
opinion was taken whether to dose the subject br no

Handling and Reporting of Adverse Events and Serigs Adverse Events

An adverse event (AE) is any untoward medical aenge or clinical investigation in a subject
after administration of a pharmaceutical produad #&mat does not necessarily have a causal
relationship with the administered product. An ABn therefore be any unfavorable and
unintended sign (including an abnormal laboratangifg), symptom, or disease temporally
associated with the use of a medicinal (investigeti) product, whether or not causally related
to the medicinal (investigational) product.

Adverse Drug Reaction (ADRAIl noxious and unintended responses to a medicadluct
related to any dose should be considered adveuggreactions.

Unexpected Adverse Drug Reaction: An adverse @acthe nature or severity of which is not
consistent with the applicable product information.

Serious Adverse Event (SAB):serious adverse event (experience) or reacicemy medical
occurrence that at any dose:
» Results in death,
> Is life-threatening,
» Requires in-patient hospitalization or prolongatudrexisting hospitalization,
» Results in persistent or significant disability@pacity, or
» Is a congenital anomaly/birth defect.
The following information has to becoeded for each adverse event individually in
Adverse Event Reporting Form:
» Type of adverse event
> Is it serious or non-serious?
» Date and time of onset/reporting
» Date and time of resolution
» Severity (mild, moderate or severe)
» Association with the study medication (unassessabbaditional, unlikely possible, probable
or certain)
> Action taken
» Outcome of adverse event (resolved or unresolved)
» Further, details of the AE, if any

The causality assessment to the study treatmentdbaracterized as

Table No.4- Treatment Characterization

Causality term Assessment criteria
Certain » Event or laboratory test abnormality, with pldalsitime relationship to drug
intake

« Cannot be explained by disease or other drugs

* Response to withdrawal plausible (pharmacolobyicphthologically)
« Event definitive pharmacologically or phenomemgital (i.e. an objective
and specific medical disorder or a recognized phaotogical phenomenon)
« Rechallenge satisfactory, if necessary
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Probable / « Event or laboratory test abnormality, with reesae time relationship to
Likely drug intake

« Unlikely to be attributed to disease or othergiru
» Response to withdrawal clinically reasonable

« Rechallenge not required

Possible « Event or laboratory test abnormality, with reemae time relationship to
drug intake

« Could also be explained by disease or other drugs

« Information on drug withdrawal may be lackinguorclear
Unlikely » Event or laboratory test abnormality, with a titoedrug intake that makes|a
relationship improbable (but not impossible)

« Disease or other drugs provide plausible explanat

Conditional / « Event or laboratory test abnormality
Unclassified « More data for proper assessment needed, or
« Additional data under examination
Unassessable/ » Report suggesting an adverse reaction
Unclassifiable « Cannot be judged because information is insuficor contradictory

« Data cannot be supplemented or verified

Intensity of adverse events would be assessed alofeing:

» Mild: An adverse event, usually transient in natanel generally not interfering with normal
activities.

» Moderate: An adverse event, which is sufficientlgcdmforting to interfere with normal
activities.

» Severe: An adverse event, which is in incapactedimd prevents normal activities.

Subjects were monitored throughout the study pefiod adverse events. Subjects were
instructed to bring to the notice of any study parel of any adverse event that may occur
during their stay at the clinical facility.Subjectgere also be specifically asked about any
adverse events throughout the study period durirgg recording of vital signs or clinical
examination. A medically qualified designate wié available round-the-clock during the
period of housing at the clinical facility. All ABscluding both observed and volunteered ones
was recorded on the appropriate CRF, irrespectiviésscassociation with the investigational
products. The Independent Ethics Committee (IEd) ke informed regarding the AE as
necessary. Any SAE was reported to Secretary/ClaaiyEC /IRB within 24 hours from the
time the SAE is identified, either by telephon&pdlonic facsimile transmission or by e-mail
and a detailed report is sent within 07 days ot neeeting (which ever comes first), followed by
regular updates. Each AE was evaluated for durasewerity and action taken, outcome and
association with the investigational product. Thadg might be suspended or terminated
depending upon the seriousness of the AEs.Accorttin§chedule-Y: In case of Unexpected
SAE’s, the Sponsor would inform (e.g. by telephdiaesimile transmission or by e-mail) the
Drugs Controller General of India (DCGI) as soorpassible but not later than 14 calendar days
after first knowledge of SAE.According to ICH E2Alidelines: In case of Unexpected SAE’s
that are fatal or life-threatening, Regulatory ages should be notified (e.g., by telephone,
facsimile transmission, or in writing) as soon asgible but no later than 7 calendar days after
first knowledge by the sponsor that a case quslifidlowed by as complete a report as possible
within 8 additional calendar days. Unexpected SABRa are not fatal or life-threatening must
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be filed as soon as possible but no later thanal&ndar days after first knowledge by the
sponsor that the case meets the minimum criteriaXpedited reporting.

Follow-up

Subjects were instructed to report at the clini@dility for any adverse events during the
washout between all the periods. All the adversentesswere treated by the clinical research
physician at the clinical facility or in a nearbpdpital (Noble Hospital, Ruby Hospital). All
adverse events were followed up wherever possibleresolution or until the Medical
Officer/Physician believes that there will be natlfier change. This may involve additional
visits.

Sample Processing and Transfer Procedures

After collection of blood sample from each subjefcthat particular time point, the samples were
centrifuged at 3000 rpm for 10 minutes 8€4After centrifugation the plasma samples were
separated into two aliquots of 950ul each and tearesl into respective pre-labeled (Project No.,
Subject No., Period, Sampling time point and Sanaplge) ria vials containing 50 ul of 0.5 M
Sodium Carbonate. Samples were processed in dark using monochromatic light (sodium
vapour lamps). Ria vials were vortexed for propeximg and would be stored at -40°C+ 10°C
for a maximum period of 12 hours and then they vgéseed at - 55°C until analysis.

Ethics

Independent Ethics Committee

This protocol and corresponding informed consenhfdCF) (containing information about the

study to be given to the subjects) to be used taibvritten informed consent of study subjects
will be reviewed by the IEC and subjects will na¢ bnrolled into the study until the IEC

approves the protocol and the ICF.

The study was conducted as per the ICMR GuidelinesBiomedical Research on Human

Subjects, ICH-GCP Guidelines and in accordance thghDeclaration of Helsinki.

Written Informed Consent

The Principal Investigator or designated study @amgl was inform the subjects (in English and
/ or Marathi language understandable by the subpefore initiation of study through an oral
presentation regarding the purpose, proceduresetadiried out, investigational products,
potential hazards and rights of the study subje@tse subjects were required to understand and
sign the ICF prior to check-in for the study in fivet period and the signed ICF was filed in the
respective study file.

Subject Participation Fee

The subjects were paid an adequate (IEC approvaedjcipation fee on account of their
participation in the study. In case of dropoutithdrawal of a subject before completion of the
study, the subjects were paid pro-rated particypatiees depending upon the extent of
participation and any controversy pertaining t@ thias forwarded to the IEC and the decision of
the IEC would be final as well as binding on bdta subjects and Synapse Labs Pvt. Ltd
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Data Handling and Record Keeping

All clinical data generated during the conductlwé study was directly entered in the respective
CRFs. The computer-generated randomization scaedas also be treated as raw data. All raw
data and transcribed data forms compiled by thdyspersonnel assisting in the study were
checked for completeness. All data related topitggect was in the custody of the Principal

Investigator or Project In charge until transferte@rchives.

Archiving
All raw data generated in connection with this gtutbgether with a copy of this protocol,
signed ICFs and the final report was archived atingrto the ICH guidelines for good clinical
practice.

RESULTS AND DISCUSSION

Statistics Theory

After the completion of the bioanalytical phaseadats sent to the statistical department and it
has been processed further for obtaining the lesSAROVA was performed on log transformed
pharmacokinetic parameters Cmax, AUCO-t and AUGO-Tio conclude Bioequivalence, two
one sided 90% confidence intervals were calculfdetest by reference ratio of geometric least
square mean of Cmax, AUCO-t and AUCO-inf. Tmax wealuated by nonparametric Wilcoxon
test. All pharmacokinetics and statistical analygas performed by SAS® 9.1.Total 12 subjects
completed the both periods of study successfullgthtistical analysis of Lansoprazole, there
was no significant sequence and treatment effect Liog transformed Pharmacokinetic
parameters AUCO-t and AUCO-inf. Significant periodffect for Log transformed
Pharmacokinetic parameters AUCO-t and AUCO-inf waserved. During the study, clinical
conditions were kept equivalent in both the periofithe study. Also no pre-dose concentrations
were observed. Since the period effect was noplea with the sequence effect and had no
impact on the power; it appears to be insignificanhature and the decision of equivalence is
based on the 90% confidence interval by Schuirnsatwb one sided‘t’ test and the 90 % Cl is
within the acceptance criteria i.e., 80 % to 125 Ratios for Geometric Least Square Means
should be lies within the acceptance criteria 6fl86% for Log transformed Cmax, AUCO-t and
AUCO0-inf.90 % Confidence Interval of primary effma variables should lie between the
acceptance ranges 80-125% for Log transformed CAlds0-t and AUCO-inf of Lansoprazole.
Efficacy Results: The 90 % confidence intervald_ahsoprazole Log-transformed parameters
are summarized below:

Table N0.5-90 % Confidence Interval for ratio of G®metric Means of Test A and
Reference C

Parameters *Geometric mean % Ratio 90 % Confidence Interval for
Log-transformed data
Test (A) Reference (C) A/C Lower Limit | Upper Limit
AUC i 3362.39 3198.99 105.11 94.87 116.45
AUCq, 3333.98 3162.40 105.43 95.35 116.56
Cinar 1530.48 1380.50 110.86 101.53 121.06
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Table No0.6-90 % Confidence Interval for ratio of G@metric Means of Test B and
Reference C

Parameters *Geometric mean % Ratio ?(?r T’ogﬁgﬁsigfriégtzﬁ
Test (B) Reference (C) B/C Lower Limit | Upper Limit
AUCq.ins 3523.16 3198.99 110.13 99.41 122.02
AUCo, 3484.61 3162.40 110.19 99.66 121.83
Crnax 1590.40 1380.50 115.20 105.50 123.80

Fig.No.16- Mean graph of Lansoprazole for Test prodcts (A and B) Vs Reference product
C For Un-transformed data
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Fig.No.17- Mean graph of Lansoprazole for Test prodcts (A and B) vs Reference product
C For Log-transformed data
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In statistical analysis of Lansoprazole, there masignificant sequence and treatment effect for
Log transformed Pharmacokinetic parameters AUCROe AUCO-inf.Significant period effect
for Log transformed Pharmacokinetic parameters AW@Ad AUCO-inf was observed. During
the study, clinical conditions were kept equivalenboth the periods of the study. Also no pre-
dose concentrations were observed. Since the peffedt was not coupled with the sequence
effect and had no impact on the power; it appeal®etinsignificant in nature and the decision of
equivalence is based on the 90% confidence intdéry&chuirmann’s two one sided‘t’ test and
the 90 % CI is within the acceptance criteria i88,% to 125 %. The geometric least square
means for log-transformed Cmax were 1543.48 ng/orLTest Product A and 1380.50 ng/mL
for Reference Product C. The ratio estimate of &est Reference Products was 110.86%. The
90% confidence interval for log-transformed data@onax (as a measure of rate of absorption)
of Test Product compared to that of the Referemoduet was 101.53- 121.08 %. The geometric
least square means for log-transformed Cmax wefB®.46 ng/mL for Test Product B and
1380.50 ng/mL for Reference Product C. The rattorege of Test and Reference Products was
110.20%. The 90% confidence interval for log-transfed data for Cmax (as a measure of rate
of absorption) of Test Product compared to thahefReference Product was 105.50 — 123.80 %.
The geometric least square means for log-transfoi¢CO-t were 3333.98 ng* hr/mL for Test
Product A and 1162.40 ng*hr/mL for Reference ProdOc The ratio estimate of Test and
Reference Products was 105.43%. The 90% confidarieeval for log-transformed data for
AUCO-t (as a measure of extent of absorption) aft Rroduct compared to that of the Reference
Product was 95.35 — 116.56%.The geometric leastrequeans for log-transformed AUCO-t
were 3484.61 ng* hr/mL for Test Product B and 3462ng*hr/mL for Reference Product C.
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The ratio estimate of Test and Reference Produats 140.19%. The 90% confidence interval
for log-transformed data for AUCO-t (as a measurexdent of absorption) of Test Product
compared to that of the Reference Product was 9986.83%.The geometric least square
means for log-transformed AUCO-inf were 3362.39hghL for Test Product A and 3198.99
ng*hr/mL for Reference Product C. The ratio estenaf Test and Reference Products was
105.11 %. The 90% confidence interval for log-tfanmed data for AUCO-inf (as a measure of
extent of absorption) of Test Product comparedhted of the Reference Product was 94.87-
116.43%.The geometric least square means for #&tormed AUCO-inf were
3523.16ng*hr/mL for Test Product B and 3198.99 ngth for Reference Product C. The ratio
estimate of Test and Reference Products was 120.1Bhe 90% confidence interval for log-
transformed data for AUCO-inf (as a measure of rexdé absorption) of Test Product compared
to that of the Reference Product was 99.47- 122.02%

CONCLUSION

Safety conclusions
As far as the study was concerned, the drug waktaterated upon single-dose administration
to healthy, adult, male, human subjects.

Adverse Events

There were no adverse events during the study.eTlere no deaths and other serious adverse
events reported during the study.Vital signs, ptelsiindings and other observations related to

safetySitting blood pressure, radial pulse rate massured and recorded at check in, before
dosing, at 1, 2, 3, 4, 12 hours post dosing, &haick out.

Tests for consumption of drugs of abuse and saifoplalcohol consumption were done at the
check in. The Physician did clinical examinatiortteé subjects at the time of check in and check
out. After dosing, adverse event monitoring wasedtiroughout the study. Blood samples of
about 5 ml each were collected from all the studalyjexcts who participated in the study for post
study safety assessment at the end of the studye¥&or the laboratory parameters tested were
found clinically non-significant for all the subjscAll the above subjects were examined by the
doctor on duty at the time of check-out from clalidacility and were found clinically
asymptomatic.

Clinical laboratory evaluation

Clinical laboratory evaluation was carried out @egning and found within normal limits. Post
study safety evaluation of each of the subject®daegas carried out at the end of the study and
found within normal limits.

Pharmacokinetic conclusions

The confidence interval of Cmax, AUCO-t, and AU®@®-iof Ramipril was within the
bioequivalence acceptance limits of 80 -125%. Hetiee Test Product is bioequivalent to
Reference Product.
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