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Goal: Protect humans from potential biological risks arising
from the use of medical devices

Provides a framework in which to plan a biological evaluation
and evaluate the resulting risks

e Not arigid test plan, experts must plan tests themselves
Evaluation should include consideration of:

Medical device geometry

Area of application

Materials

Physical and chemical characteristics
History of clinical or human use
Toxicology or biological safety data
Test procedures




Why should we care? [Biocompatibility Issues] Ifgb

10993

Biocompatibility: ability of a medical device or material to
perform with an appropriate host response in a specific
application

Potential unwanted host responses could include blood clotting,
inflammation, local tissue degradation, etc.

Furthemore, if a device is not biostable, it could lead to premature
degradation due to wear

Medical Devices: any instrument, apparatus, implement,
machine, appliance, implant, or reagent intended by a
manufactured to be used on human beings for medical purposes



Product Application

Applies to evaluation of materials and medical devices that are
expected to have direct or indirect contact with —

Patient’s Body

User’s Body
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Nature of Contact
Think about

the product’s.. —  Non-contacting?
—  Surface only?

—  Externally
comm«m‘cm‘:‘ng?
—  Implan te?

Duration of Contact

Upto 24 hre?

29 hre - 30 days?
> 30 days?
Transitory

Ll

contant?
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Main Prescriptions: Biological Evaluation and Risk Analysis I@Q

Risk analysis

Intended use and
identification of
characteristics related to the
safety of the medical device
Identification of hazards
Estimation of the risk(s) for
each hazardous situation

1

Risk evaluation

l

Risk control

Risk control option
analysis
Implementation of risk
control measure(s)
Residual risk evaluation
Risk/benefit analysis
Risks arising from risk
control measures
Completeness of risk
control

l

Evaluation of overall residual
risk acceptability

l

I Risk management report |

|

information

Production and post-production

Risk assessment

Risk management

1,36,311
No

Is there
either direct or

indirect patient
contact?

Yes
42,43,61.1

Obtain physical /chemical
information. Consider
material characterization.
(IS0 10993-18)

Same material
as in marketed
device (i.e, same
formulation)?

Same
manufacturing

process and sterilization

(type/process
details)?

geometry and physical

Same

properties?

Same body
contact and clinical
use?

assessment?

and/or clinically relevant da
(chemical, biological and
physical) for a risk

Does

sufficient toxicology
data exist for all
chemicals in the

device?

Does the data apply
to chemical mixtures?

Is the

exposure?

; 42,62,7

Perform further evaluation
of device based on chemical
nature of materials and
type and duration of contact.

46,6.2,7

Selection of

B3.14,B432

biological endp

(Annex A)

Testing and/or justification
for omitting suggested tests

data relevant
for dose and route of

10993

IS0 10993-1
does not apply

Perform toxicological
risk

(Annex A)

(Annex B)

iological evaluation
complete
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Medical device ization Biological Evaluation Tests
Nature of contact Contact duration |Information | Cytotoxicity | Sensitization| Irritation | Pyrogenicity | Acute toxicity [Sub: icity |Chronic toxici Impl. i H patibility| G icity |Carcinogenicity| Reproducti Degrad
Category Contact
< 24 hour X X X X
Intact skin < 30 days X X X X
> 30 days X X X X
o - < 24 hour X X X X
< 30 days X X X X X X X
membrane
m— > 30 days X X X X X X X X X
¥ Breached or < 24 hour X X X X X X
compromised < 30 days X X X X X X X X
N, surface > 30 days X X X X X X X X X X X
— < 24 hour X X X X X X X
Blood path,
DR < 30 days X X X X X X o X
> 30 days X X X X X X X X X X X X
Extern.ally- Tissue/bone/ < 24 hour X X X X X X
7 < 30 days X X X X X X X X
dentin
dical device > 30 days X X X X X X X X X X X
Gireulati < 24 hour X X X X X X X
i e <30 days X X X X X X X X X
blood
> 30 days X X X X X X X X X X X X
< 24 hour X X X X X X
/\ Tissue/bone <30 days X X X X X X X X
pl > 30 daxs X X X X X X X X X X X
‘ medical device, Blood path < 24 hour X X X X X X X X
\ / iy <30 days X X X X X X X X X
> 30 days X X X X X X X X X X X X
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Components to test for biocompatibility:

e Reamer head (stainless steel)
e Marker holder (stainless steel)
e Probe (stainless steel)

Other potential considerations for THR:

Femoral stem (coarse titanium)
Acetabular cup (coarse titanium)
Bone screws (stainless steel)
Femoral head (ceramic)

Inner acetabular cup (polyethylene)
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Medical devices — Quality
Management Systems




What is it about?

e A quality management system (QMS) is a set of policies,
processes and procedures that help an organization meet the
requirements expected by its stakeholders.

e ISO 13485 is designed to be used by organizations

throughout the life cycle of a medical device, from initial

CONTINUOUS
IMPROVEMENT

conception to production and post-production, including final

decommission and disposal.



Product Application
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e Conceptualization — Production — Post-production — Decommission — Disposal

o Italso covers aspects such as storage, distribution, installation and servicing, and the provision of

associated services.

e The standard can be used by internal and external parties, such as certification bodies, to help
them with their certification processes, or by supply chain organizations that are required by
contract to conform.

e Applicable to a wide range of medical equipment such as wound dressings, implantable

devices, and software controlled devices such as CT scanners etc.



Main Prescriptions: General Requirements
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e The organization shall
o document a QMS and maintain its effectiveness

o  Apply arisk based approach to the control of the appropriate ')-9-9. e
processes =
o  Determine the sequence and interaction of these processes ads. e——
e When the organization chooses to outsource any ‘ ‘
processes, it shall monitor and ensure control over such ' _Vj

processes

e The organization shall document procedures for the
validation of the application of computer software used in
the quality management system
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Main Prescriptions: Documentation Requirements

The quality management system documentation shall include:

a) documented statements of a quality policy and quality
objectives;

b) a quality manual;

c) documented procedures and records required by this
International Standard;

d) documents, including records, determined by the
organization to be necessary to ensure the effective
planning, operation, and control of its processes;

e) other documentation specified by applicable regulatory
requirements.
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Main Prescriptions: Management Responsibility

Top management commitment

o  Evidence of development, evidence and maintenance of QMS
Ensuring customer requirements development & compliance
Planning to establish quality standards at all levels & functions
Responsibility, authority and communication

o  Personnel who have authority to ensure compliance with quality
standards

o  Reports structure

o  Appropriate communication structure to ensure traceability of issues
Procedures for management reviews

o  System to get reviews at all levels

o  Protocols for remedial outputs




\CAL DE|7
R
R

)
<
ISO
NS/
1SO 13485:2016
(A/ )
&) W
oS>

Main Prescriptions: Resource Management

e Human resources

o  Training, skills & experience

o  Evaluate efficacy

o  Maintain records of procedures undertaken

e Infrastructure

o  Buildings & workspaces

o  Equipment for quality measurement

o  Supporting physical & digital services
e Work environment and contamination control
o  Protocols for health, cleanliness and clothing of personnel

o  Sterilization



Application to ArTHUR

Project Planning
o  Requirements development, documentation, and maintenance
o  Trade studies
o  Customer interviews & expert consultation with surgeons
Project management efforts
o  Documentation control
o  Clear ownerships & accountability
o  Customer meetings and progress reviews
o Issuelogs and code reviews
System Validation and Verification
o  Exposing key system health & performance parameters
o  Evaluation metrics for each sub-system at various stages
o  Active watchdog sub-system for continuous monitoring & intervention
Controlled work environment, contamination control protocols,

testing in later stages

Confluence
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