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Regulatory Considerations for Device Manufacturers G

Device
Manufacturer
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Regulatory device challenges G

e Overview of regulatory standards (EU & US)

 Nasal & pulmonary device material selection,
extractables & leachables

* |Innovator vs Generics (EU & US)
— In-vitro & in-vivo challenges
— BA/BE device performance expectations

e Format for submissions (US DMFs, EU dossiers)
« Summary & Conclusions
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Device regulatory requirements at different stages G

In development

Pre-clinical
-Food contact docs..

Phase | clinical
-Food contact docs, C of A..

Phase Il clinical
Food contact docs, C of A, DMFs..
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Material Selection G

Materials of Construction must be compliant with appropriate directives/requirements

USP <381>
Elastomeric Closures

USP <87>
In-vitro biocompatibility

USP <661>
Physicochemical Testing

BSE/TSE Directive
2003/63/EC

21CFR Food
contact regulations

USP <231>
Heavy Metals Content

USP <88>
In-vivo biocompatibility

EU Food Contact Directive

2002/72/EC
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Regulatory device challenges @

 Nasal & Pulmonary device material requirements... cont
e Extractables & Leachables

— Europe ...“a study should be conducted to determine the leachables
and extractables profile....” EMEA/CHMP/QWP/49313

» Characterisation dossier obligation with focus on leachables
control, if necessary

— US “...define quantitative extractableprofiles for elastomeric or
plastic packaging components under specified test conditions and to
establish an acceptance criterion for each of the extractables from
the container, closure, and critical components...” FDA guidance

doc 2002
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Extractables from rubber & plastics d

Potential source & identity of extractables

Additives (antioxidants, anti-UV agents..)

By-products from polymerization

Residual products from polymerization (oligomers, monomers)
By-products from material processing / device manufacture
Degradation products from additives and polymers
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Extractables from rubber & plastics

Extraction techniques

Accelerated solvent extractor
Component/material grinding
Microwave extraction
Reflux/soxhlet

Ultrasonic

Analytical techniques

UV-spectrophotometry
HPLC-UV

HPLC-ELS

HPLC-MS

GC-FID

GC-MS
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A myriad of tests need to be done by the device manufacturers
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Regulatory device challenges - Innovator vs Generics

* In-vitro & in-vivo challenges
« BA/BE device performance expectations (EU & US)

— Europe - It is possible to approve inhalation generics in Europe
based on in-vitro studies alone, refer new EMEA guidance on
clinical documentation for inhalation products for therapeutic
equivalents (EMEA, 48501)

— USA — FDA are VERY motivated to approve generic inhalation
products but - a lack of IVIVC makes it impossible to approve
based on in-vitro studies alone

— in-vitro and in-vivo information is needed and for generics in the
states... “generic drug patients should be able to flip back and
forth between reference and generic drug following approximately
the same instructions of use.” (it can be a different color but the
general instructions for use must be the same).



EMEA — Generic aerosols

 Guidance Adopted — Jan 2009

* In Vitro data only may be considered for Europe
— 9 points must be met

Same drug substance (same salt, ester, hydrate, etc...)
Identical dosage form (pMDI versus DPI)

When drug is in solid state: differences in crystalline structure and/or
polymorphic form may have no influence on dissolution and aerosol particle
behavior

When different amount of excipients: differences may have no influence on
aerosol particle behavior and patient inhalation behavior

When different (amounts of) excipients: no change in safety profile
Target delivery dose the same

Inhalation device the same resistance to airflow

Inhaled volume for the required dose the same

Handling of the device similar

— So a lot of comparative in-vitro tests are needed to support the
evidence of therapeutic equivalence (not only impinger/impactor
analysis)

12



USA - Generic drugs 13

A generic drug product is one that is comparable to an innovator
drug product in dosage form, strength, route of administration,
guality, performance characteristics and intended use

generic drug product to provide a safe, effective, low cost alternative
to the American public.

generic applicants must scientifically demonstrate that their product
IS bioequivalent (i.e., performs in the same manner as the innovator
drug).

One way scientists demonstrate bioequivalence is to measure the
time it takes the generic drug to reach the bloodstream in 24 to 36
healthy, volunteers. This gives them the rate of absorption, or
bioavailability, of the generic drug, which they can then compare to
that of the innovator drug. The generic version must deliver the
same amount of active ingredients into a patient's bloodstream in
the same amount of time as the innovator drug.



Some Definitions relatedto IV/ IV & BA/BE «

» Bioavailability (BA):
— The rate and extent to which the active ingredient or active moiety is

absorbed from drug product and becomes available at the site of action
[21 CFR 320.1 (a)].

» Bioequivalence (BE):
— The absence of a significant difference in the rate and extent to which the
active ingredient or the active moiety in pharmaceutical equivalents or
alternatives becomes available at the site of drug action when

administered at the same molar dose under similar conditions in an
appropriately designed study [21 CFR 320.1(e)].

T =Test Product (Generic or modified product)
R = Reference Product (Innovator)

— For systemic drug — blood concentration profiles...
— For Locally Acting Drugs — systemic exposure and local delivery



Some Definitions related to IV / IV & BA / BE
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* Approaches for Documentation of Bioequivalence [21
CFR 320.24 (b)]: (descending order of preference)

— In-vivo studies in humans comparing drug/metabolite
concentrations in an accessible biological fluid

— In-vivo testing in humans of an acute pharmacological
effect (pharmacodynamic effect studies)

— Controlled clinical studies in humans to establish safety
and efficacy

— In-vitro methods
— Any other approaches deemed appropriate by FDA



BA/BE — FDA Nasal draft Guidance — April, 2003

The recommended approach for establishing BA and BE of
suspension formulations of locally acting nasal drug products, both
aerosols and sprays, is to conduct in vivo studies in addition to in
vitro studies. As with the solution formulation aerosols and sprays, to
establish BE, the approach also relies on qualitative and guantitative
sameness of formulation of test and reference products and
comparability in container and closure systems. We recommend that
In vitro studies be coupled with a clinical study for BA, or a BE study
with a clinical endpoint (Section VI), to determine the delivery of drug
substance to nasal sites of action. In vivo studies are recommended
because of an inability at the present time to adequately characterize
drug particle size distribution (PSD) in aerosols and sprays (Sections
V.B.3, 4). Drug PSD in suspension formulations has the potential to
iInfluence the rate and extent of drug availability to nasal sites of
action and systemic circulation.
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Components of BE Portion of ANDAS 1

Orally Inhaled Products

 Pharmaceutical Equivalence
— Qualitative & quantitative sameness of formulations is essential

* In-vitro Performance Studies (ie. Cascade Impactor)
o Systemic Exposure (PK preferred)

 PD/Clinical studies to determine Equivalence of Drug
Delivery to the Local Site of Action (Lung)

o Statistical Evaluation of BE



FDA BA/BE (Nasal, draft,2003) N

e CMC versus BE

— In-vitro CMC tests have acceptance criteria.
— In-vitro BE tests have BE limits

e “Assurance of equivalence on the basis of in vitro tests is
greatest when the test product uses the same brand and
model of devices (particularly the metering valve or pump
and the actuator) as used in the reference product. If this
IS infeasible, we recommend that valve, pump, and
actuator designs be as close as possible in all critical

dimensions to those of the reference product.”



FDA BA/BE (Nasal, draft,2003) N

 FDA (& EMEA) will expect the generic drug product applicant to
submit comparative data on the container closure (device) components

— Source(s) and fabricator(s) of the assembled device

— Source(s) and fabricator(s) for each part of the device

— Item numbers of different parts of the device

— Item number of the assembled device

— Schematic engineering drawings of device components

— Precise dimensional measurements of device components

— Composition and quality of materials of the device components (food additive regulations)
— Treatment procedures of elastomeric components (e.g., cleaning, pre-extraction, etc)
— Control extraction studies for elastomeric and plastic components

— Qualitative and quantitative extractable profile(s)

— Toxicological evaluation of extractables

— Acceptance criteria, test methods, and sampling plans

— Physicochemical parameters and dimensional measurements

— Performance characteristics of the device



Drug Development 20

 NDA Process: Sec 505 (d)
— Quality, safety, efficacy

 ANDA Process: Sec 505 (j)
— Same active
— Same strength, route, dosage form as listed drug
— BE
— Same labeling

 Three types of drug development applications

— 505 (b)1
» Contains full reports of investigations of safety and effectiveness
— 505 (b)2*
« Some of the information required for approval comes from studies not
conducted by or for the applicant

— 505 (j)
* Proposed product is identical to a previously approved product.

* This is the most like route to succeed in the US with generics



BE techniques 21

Prior Precedence.:

— Bronchodilator drugs — albuterol
* Prior precedence — BE — methacholine

— Controller drugs, such as ICS (inhaled cortico-steroids)
* No Prior precedence

Nitric Oxide in ICS BE Studies
— Relevant marker in asthma (increases in asthma)
— Responsive to ICS
* Not affected by bronchodialators
— Suitable for cross over studies
— Methodology for measurement standardized and harmonized
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Other generic characterisation techniques IV / IV / Cl / Imaging

In-vitro — Delivered dose and aerodynamic diameter are
Important to measure the in-vitro performance of OIDP.

Cl for CMC

— Particle size in vitro is tested at a fixed flow rate.

— Flow rate and pressure drop effects are relevant to patient use
— Dose delivery highly dependent on inspiratory conditions

— Particle size in-vitro is tested at a fixed flow rate.

Imaging: PET (positron emission tomography), SPECT
(single photon emission computed (gamma)tomography)



Drug Master Files — USA, Canada 23

e Important mechanism for device manufacturers
to communicate information directly to regulators
— Confidential
— Non-confidential

FDA

* Allows standardisation of approach (e.g. Extractables,
DSD)

* More efficient review process — reduction of repetition



Drug Master Files - Europe

 Device DMFs not available in Europe
— DMFs for APIs only

e Increased regulatory requirements mean more device
iInformation to be submitted within MAASs

— Device manufacturer has to provide identical
Information to be included in multiple MAAS

— Potentially lengthens review process

— Significant challenge to find ways to share
confidential/sensitive info with European regulators
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Regulatory Interactions for aerosol devices

FID/A
afssap i

G

e.g.
DM

Contract/Specification
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Regulatory device challenges 26

Summary & conclusions - Keys to success

ldentifying a clear regulatory pathway to approval
— Regs are clear, just need to meet them

Select the “right” delivery device

— For generics use the “same model of device as
reference”

Make sure that BE data Is acceptable
— Draft guidance docs exist, use them



