QSRs FOR MEDICAL
DEVICES



Quality System Regulations

Promulgated under section 520 of the Food, Drug and Caosmetic (FD&C) Act QSRs
helps assure that medical devices are safe and effective for their intended use. The
QSR is In Part 820 of Title 21 of the Code of Federal Requlations (CFR). Covers
quality management and organization, device design, buildings, equipment,
component purchase, handling, production & process controls, packaging & labeling
contrrgls, device evaluation, distribution, installation, complaint handling, servicing &
records.

QSRs require that domestic or foreign manufacturers have a quality system for the
design and production of medical devices intended for commercial distribution in
gsliaglr]slfwee‘ij States. The regulation requires that specifications/controls be

| ;

that devices be designed under a quality system to meet these specifications
that devices be manufactured under a quality system
that finished devices meet these specifications
that devices be correctly installed, checked and serviced
that quality data be analyzed to identify and correct quality problems
that complaints be processed



What are QSRs?

‘Quality System Regulations’, simply put are Current GMPs + more
FDA expects the company is complying with QSRs

Non-compliance: results in Waming Letter (Form 483), submission
hold, civil penalties & negative publicity

FDA holds Company Management responsible for QS. Specifically
meets with the “most responsible” person to discuss the commitment
to quality



QSR evolution

There is probably no other industry where the

importance of product conformity is as crucial
as that in the design and manufacture of medical
devices.

3SR Regulation
1997 (SMDA 1990)

ISO Regulation 1990

GMP Regulation

Medica Device Approval
Amendments ializati
1976 (Law)

PAST
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QSR Interpretation - there Is no ‘one size fits all’!

A manufacturer must develop a @S commensurate with :
Risk presented by the device
Complexity of device and manufacturing processes
Size and complexity of manufacturing facility




FDA Inspection Process

e FDA is responsible for inspecting firms who
manufacture devices cleared for use In humans

e FDA targets firms who have had violations and
ALSO firms with whom they have no history

e FDA has become more interactive
— Pre-announcements: 3-5 days prior to beginning
thelir inspection
— Discussion of their findings during the inspection
process so there should be NO surpnses




Quality System Inspection
Technique
e Typical Inspection Process
— Opening Meeting 15-20 minutes
— Plant Tour 3045 minutes
— Overview of Product 60-90 minutes
— Meeting with Top Management: 1/2day
— Design Controls: 1 day
— Corrective and Preventive Action: 1-11/2
days
— Document and Data Control 11/2 - 2 days
— Closeout Meeting



Top Ten FDA 483 Items

Records (10%)
CAPA (30%)
PAPC (20%)

Mgmt (40%)

QSIT Inspections
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Typical Citations

 ‘failure to assign appropriate responsibility/authority
to employees who manage, perform, and assess
work affecting quality and provide them with
INdependence and authority’ (Jan 04, CDRH Office
of Compliance)

 ‘failure to establish and maintain an adeguate org
structure to ensure devices are designed and
produced In accordance with the requirements’ June
04, Detroit Dist Director



Verify existence of
quality policy/Zaudit
procedurrs.

Confirm implementation o
quality obedives.
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Confirm org structure:

Does it have provisions for:
- resporsibility/authority?
- resources?

|

Controls -
Management

|

Confirm review
procedures ensure that
executive management
reviews the suitability
and effectiveness with
sufficient frequency

T
Has a Management

Rep has been
appointed?

Does this person have
authority/responsibili ty for:
-ensuring QS is
effectively established
and maintained?

" - reporting on the

performance of the QS
to management with
executive responsibility?

> Confirm that audit

procedures ensure that
audits/reaudits of deficient
matters are conducted.

|

Retumto
Management
Controls Sulbsystem
after completing
INnspection, of other
subsystents.

Evaluate whether
management with
executive responsibility
ensures that an adequate
and effect QS has been
established.



Have design procedures
have been defined and
documented?

}

Review the design dan
Assssthefirm’'s
conduct of risk analysis

}

Confirm designinpus
were establi shed

}
Confirm that design
outputs essential to the
proper function of the
device were identified

}

Confirm that acceptance
criteriawere establi shed

prior to test activities
v

»

|

Has device software was
vali dated? T

Determineif any
unresolved discrepancies
remain from design
validation

f
Confirm that validation
demonstrated the
approved design met
user nedals and intended
uses - and that activities
were mnducted on
production
devices/eguivaent

!

Confirm that verification
demonstrated that

» outputs met inputs

v
Confirm that risk
analysis was performed

l

Confirm that design
changes were oontroll ed

(validation/verificaion)

that designreviews were
conducted

l

Confirm that design was
corredly transferred to
production

Controls -
Design



Confirm - procedures
have been defined +
documented

confirm that processes
are acontrolled, monitored

Y

Confirm that processis
operating within
spedfied limits

|

Confirm that processes
were verified/validated

Confirm that:
-nonconformances were
hand ed appropriately

- equipment was
adjusted, calibrated and
mai ntained
-processwas adequately
vali dated

A

v

Confirm that if processis
software wntrolled, the
software was validated

|

Confirm that personrel
are qualified or trained to
implement processes

Controls—P& P
Production &
Processes



Confirm -procedures
have been defined and
documented

l

Confirm that quality data
been analyzed to
Identify existing product
and quality problems that
require corrective action

Confirm that sources of
product and quality
information that may
show unfavorable trends
have been identified and
analyzed to identify
Issues that may reguire
preventive adion

l

»

f
Confirm that failure
Investigation procedures
are foll owed
-isinvestigation level
commensurate with risk?

- Isinvestigation
conducted to root cause?

- Isproduct controll ed to
prevent distribution uril

resolution?

!
Confirm that data
recaved by the CAPA
system are compl ete,
acairate and timely
-appropriate statisticd
methods used?
- results compared across
diff erent data sources

Confirm that appropriate

adion has been taken for
identified problems

l

Confirm that action
takenis:

- effective

- verified or validated
prior to implementation
- Implemented and
documented

Confirm that information
has been properly
diseminated, including
reports at management
review

Controls - CAPA



Continuous Improvement

Desgn
|mprove/ Develop
Innovate
Monitor Manufadure

Distribute



Other |mportant regulations

e A Independent “not for profit” organisation — 1ISO
stds recognized In >146 countries

e |SO 14971(2007) lays emphasis on risk
management process

|ISO 13485 is 1SO 13485:2003

- A specification for building and operating a medical device related quality
management system, including measuring and maintaining the systems
effectiveness.
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STERILIZATION PRINCIPLES
& TECHNIQUES



What Is sterilization?

Sterilization: Process of killing or removing
microorganisms from a product to insure that It is sterile
— Any product that enters the body, needs to be sterilized

— Sterilization regulations is applicable to Medical Device
companies, Biomedical companies, Hospitals, Dentists, other
health care facilities, specialty food product manufacturers

Examples of Medical Devices sterilization regulations
apply to:

— exam and surgical gloves, cleanroom gamments

— Specimen cups, wound care products, sutures

— needles, syringes, catheters, drain bags, 1V bags

— Implants, surgical tools, surgery supplies



Sterilization

In sterilizing Medical Devices, we need to demonstrate that:
— The sterilization process will consistently achieve sterility

— The sterilization process will not have an adverse impact on the
device or its packaging.

Validation is the process of checking if something satisfies a certain
criterion.

Validation is ensuring "you built the right product” Validation implies
one Is able to document that a design/arocess is correct or is suited for
Its intended use.

Verification is ensuring "you built the product right." ex:

Design Inputs = Design Outputs




How Is sterilization accomplished?

Medical Devices are assembled using sterile components maintained under sterile
conditions.

Aseptic processing is performed in cleanrooms or in isolators (closed
environments without humans).

Filtration is often used in aseptic processing. Liquids are sterilized by passing
through 0.45 micron membrane filters.

Finished Medical Devices are exposed to a validated process to kill any living
microorganisms, what FDA calls (requires) ‘Terminal Sterilization Process’ ex:

Ethylene Oxide Gas: kills micro-organisms/endospores - a method widely used
for medical device Kkits, particularly those packaged with drugs or other
component not compatible with radiation.

Radiation — gamma/electron beam: inactivates microorganisms either by
causing microbial death as a direct effect of the destruction of a vital molecule
or by an indirect chemical reaction. - for many types of single use medical
devices.

Stearn (moist heat): penetrates spores and bacteria and bursts it open - for many
liquid products and reusable medical devices intended for sterilization in
hospitals.

Dry heat, chemicals, plasina hydrogen peroxide (Steris Sterrad), UV light,
pulsed bright light, other technologies



Ethylene Oxide

e Pros

— Most materials compatible, well characterized
[DrOCeSs

— Relatively low temyperature process

— Good for kits, most packaging matenals — does
not penetrate ampules

— Relatively low cost

e Cons
— Penetration sometimes difficult
— Residuals
— Batch process
— Long process and release time



e Pros Gamrm Rad Iatl Oﬂ

— Well characterized parametric (fast) release — the only parameter to control is
exposure time which in tum controls the radiation dose delivered to the product

— EXcellent Penetration even dense or complex products

— Most materials OK — sometimes can strengthen some materials by causing
molecular cross-linking.

e Cons

— Limited applicability to Kits: It cannot be used for kits or complex products

containing any component that is incompatible with or not approved for
radiation

— Material degradation: A few materials degrade after sterilization radiation
dosing.

— More expensive than EO - Not in-house process — PTFE is difficult



E-BEAM

e Pros
— Fast process — can sometimes be done as end of the production process.
— Less material degradation: Some radiation sensitive materials degrade less
— Same as gamma except kinder to materials
— Most easily scalable
— Tumaround time BEST
e Cons
— Lower penetration and density limited
— Not in house process for small companies
— Some materials remain unsuitable
— Limited penetration: It is often not appropriate for dense/complex devices
— Sensitive to device configuration: Various densities in a product can affect
dose distribution. Extensive dose mapping is often required.



. Steam Sterilization

— Simple process: The only two parameters to control are time and temperature.
Widespread capability: All hospitals/heath care facilities have steam sterilizers.

— EXxcellent process for reusable medical devices that are not adversely affected by
temperatures >121C (up to 135 C).

— More tolerant material available
— Relatively inexpensive - Often used in-house
e Cons
— Batch process — some maintenance costs
— Packaging aesthetics not great
— Many products and packaging materials cannot tolerate temperatures of >121C.



Resources

— 21 CFR 820: Medical Device - CGMP Final
Rule; Quality System Regulation (1996)

e Avalilable at
www.fda.qov/cdrh/humfac/frqsr.htmi

o A written agreement with contract sterilizer is
required.




APPLICATIONS OF
NANOTECHNOLOGY IN
MEDICAL DEVICES




Nanotechnology in Medical
Devices

At the nanoscale, the physical, chemical, and biological properties of
materials differ in fundamental (and valuable ways).

The creation and use of structures, devices and systems that have
novel properties and functions because of their small and/or
INntermediate size.

It Is at this size scale — about 100 nanometers or less — that biological
molecules and structures inside living cells operate.

Interesting possibilities:

— Nanosensors

— Nanoparticle drug delivery and release
— Nano-imaging

— Regenerative medicine

— Nano-coatings for medical devices



Nanotech in Medtech

e New nanocoatings may possibly
— Improve biocompatibility and growth
— Making Stents Imageable
e Nanosized - Particle size reductions of drugs has the potential to:
— Increase surface area, Enhance/decrease solubility/dissolution rate
— Increase oral bicavailability, more rapid onset of action
— Decrease the dose needed, patient to patient variability
— Expand minimally invasive surgery further into the nextgen
— Improve functionality of devices
— Nano-particulate technology has the potential to provide
product capable of significantly enhancing MR detection
itivify and ificity - Biopf



Nanaosized Medical Devices — FDA

considerations
e FDA regulates products not “technologies”
e FDA Product review process is not static —evolving

FDA needs

e Nomenclature

* Quality

e Safety

e Validated Testing methods

2006 FDA created Nanotechnology Task Force

Questions

Who will review nano-Medical Devices? Many expected to be combination devices
What will be the requirements for such nano-sized medical devices?

What will be the requirements for approval?

To date there have been no issues with current products as a result of size

FDA seriously concerned with for unidentified issues —~wrt SAFETY - will
address those as they develop



Regulatory questions for Nano Medical
Devices

e EXisting drug toxicity tests probably adeguate for most
nanodevices

 Still problems with Nomenclature — What is a nano-
particle? What are properties of nano-particles?
Same chemical — smaller size — new formal definition?

e Limited basic public health research on nano-materials
e or new nano-materials, new “tools” may be needed

» FDA has only limited authority for potentially high risk
nano-products (e.g., cosmetics)




FDA Challenges!!

e New technology - Risks high — ‘fear of the
uninoun’

e Education - A bad job here can minimize the
utility

e Stakeholder involvement
— Early involvement of all parties —a must
— Risk communication

e Communication with new manufacturers

e Timely reporting of relevant scientific findings




THANK YOU !



