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REV. BY DATE CHANGE
Ver 3.0 s [4-Dec-2008 Overall review after V&V, Change wording of
item 17
Add manufacturing risks
Ver 4.0 _ 27-Jan-2009 Add reference of V&V reports
Ver 5.0 s22 | 20-Aug-2009 Update following ECO001, ECO002 and
EC0003
Ver 6.0 _ 25-0ct-2009 Update following KEMA response to ver 05.
MDD 2007 Amendment, ECO002, ECO004
Ver 7.0 _ 03-Jan-2010 Update following KEMA response to ver 06 (A
coating risks)
Ver 8.0 _ February 7. 2011 Update following CCRO02-risk 27
Ongoing RPNs scoring update and change in
acceptance criteria table (page 3) - add
"Tolerable" criteria
Ver 9.0 = January 23,2013 Update following ECO's: ECO024.ECO029.
ECO030.EC0O036 and CAPAO38
Ver 10.0 _ January 30,2013 Update following ECO 041
Ver 11.0 - May 28, 2013 Update following CCRO06 — risk 8. |
Further review and updates according to the
revised ISO14971:2012 standard — adding risks
3.1-3.3 & 26A.
Fix few typo errors.
Ver 12.0 o0 ] June 20,2013 Following CCR8&9, add generic risk regarding
system operation related to user error
Ver 13.0 - August 6, 2014 Adding relevant references (o the one vear shell
[ife testing documentation,
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1 BACKGROUND
Gardia Medical develops a universal, short term Embolic Protection Device (EPD) — Wirion™,

EPDs are designed to minimize the risk of embolic events during cardiovascular interventions
caused by blood clots or plaque that break loose during the procedure and may cause downstream
obstruction of flow and damage to downstream tissue. The system collects and later retrieves the
emboli and debris outside the patient body.

WIRION EPD consists of a percutaneously delivered Filter Unit, delivered to the target vessel
using a Delivery Catheter. The Filter Unit consists of a Lock that is able to lock on any guide wire
and a Filter attached to it. The Lock is activated by an internal activating wire mechanism running
through the Delivery Catheter. It is connected to the Lock in its distal part and to an Activating
Handle in its proximal part. After the Lock is activated, the Delivery Catheter is withdrawn while
allowing the filter to passively deploy, and adjust to the vessel geometry. At this stage, the
therapeutic part of the intervention takes place, while the filter collects debris and emboli. At the
end of the procedure a Retrieval Catheter is inserted causing the filter to collapse and dragging the
filter and guide wire out.
2 PURPOSE

The purpose of the risk management is:

e To identify and evaluate systematically potential hazards posed by the system consequences of
any foreseen failure mode.

e To determine the controls for failure causes and failure modes.
e To determine the severity of consequences, their probabilities of occurrence and detectability.

The current revision was created as part ol the shell life accelerate aging testing for one year
completion.
The following data was used for the review: V&V, PMS results, complaints.

3  REFERENCE DOCUMENTS
0 Gardia Product Requirements # REQ-GEPD-1-02-01 rev. 12
o RMPOO1_Risk Management Plan
o QP7237 Rev A PFMEA Gardia Medical WIRION (Creganna)

3.1 Standards and suidance documents:

o ISO 14971: 2012 Medical Devices-Application of risk management to medical devices
0 Medical Device Directive: 93/42/EEC & 2007/47/EC

0 FDA - Design Control Guidance for Medical Device Manufacturers
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a List of applicable standards SRLOO1 Rev 2.0

a FDA- Guidance for Industry and FDA Staff (2008): Coronary and Carotid Embolic
Protection Devices - Premarket Notification [510(k)] Submissions

4 Device characteristics (based on Annex A of ISO 14971:2007)
4.1 General
This document covers the aspects of the Gardia Medical Embolic Protection device — WIRION.
4.2 Intended use

The WIRION is indicated for use as an embolic protection system to contain and remove embolic
material while performing cardiovascular interventions.

Embolic material are blood clots, plaque or other solid substrates that break loose during the
treatment procedure and enter into the blood stream resulting in downstream obstruction and
damage to the end organ.

The WIRION system is deployed downstream from the stenosis or the stent deployment zone.
The system collects and later retrieves the emboli and debris outside the patient body.

4.3 Contact with patients and operators
The device includes three major components:

0  Delivery Catheter- an independent device (catheter based) used to bring the EPD to the
operation site and lock it on the guide wire and deploy against the vessel wall.

a  EPD -a miniature device which captures the debris during the procedure and then enables
to remove them out of the body. The EPD will be in contact with the blood vessel during
the procedure which normally will last for 15- 30 minutes. The EPD is made of two main
components: a locking member and a filter.

0  Retrieval Catheter- a catheter which enables to fold the EPD and retrieve it safely with the
guide wire

The operator will be in contact with the Delivery Catheter and the Retrieval Catheter for several
minutes before and during the procedure.

4.4 Materials and components

The WIRION Systems are made of commercial off the shelf components such as 304 Stainless
Steel, Nitinol, Pebax, PTFE, Polyimide tubing, Hydrophilic coating, Nylon 12, plastic handles,
etc., and adhesive components

All components are based on biocompatible materials. Biocompatibility tests were performed
according to ISO10993-1.

4.5 Energy delivered to and/ or extracted from the patient

N/A

4.6 Substances delivered to and/ or extracted the patient

N/A

4.7 Biological materials processed by the device for subsequent reuse

N/A

rw
| R AL
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4.8 Sterilization issues
The WIRION system is sterilized by the EtO sterilization method. The System is disposable.
4.9  Modifications of patient environment
N/A
4.10 Are measurements taken?
N/A
4.11 Interpretation of the device measurements
N/A
4.12 Conjunction with medicines or other medical technologies?
Routine catheterization lab procedures (Angiography, angioplasty, GW, Heparin, dye, elc.)
4.13 Unwanted outputs of energy / substances
N/A
4.14 Susceptibility to environmental influence
Transport and storage environment — beyond allowed temperature device may be damaged.
4.15 Device influence on the environment
N/A
4.16 Essential consumables or accessories associated with the device.
Guide wires from all kinds.
Cath-lab standard equipment.
4.17 Maintenance and calibration
N/A
4.18 Does the device contain software?
N/A
4.19 Restrictions on shelf life
The WIRION is designed for shelf life of 2 years (4 months at launch).
4.20 Possibility for delayed / long term effects
N/.A
4.21 Mechanical forces in transportation, implantation and use

During use, the device components will withstand the normally expected conditions of performance in
Cath-lab

4.22 What determines the device life time?
Shelf life validation
4.23 Is the device intended for single use?

Yes
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4.24 Is a safe decommissioning or disposal of the medical device necessary?
Device is in contact with blood, and thus is a biohazard
4.25 Does installation or use of the medical device require special training?

The implanting physician should be trained in cardiovascular / endovascular interventional
procedures.

4.26 Will new manufacturing processes need to be established or introduced?
No

5 Main Hazard Areas

5.1 Energy hazards and contributory factors
Electricity: N/A
Heat: N/A
Mechanical force: Handled in FMECA
Ionizing radiation: NA
Non-ionizing radiation: NA
Electromagnetic fields: N/A
Moving parts: Handled in FMECA
Suspended massed: N/A
Patient support device failure: N/A
Pressure (vessel rupture): N/A
Acoustic pressure: N/A
Vibration: N/A
Magnetic fields: MRI safety N/A
5.2 Biological
Bio-burden: Handled in FMECA
Bio-contamination / Bio-burden Handled in FMECA
Bio-incompatibility: Handled in FMECA
Incorrect output: N/A

0O 0O D0 O0DOOOODOTG@O@DC

Incorrect formulation: N/A

Toxicity: Handled in FMECA
Allergenicity: Handled in FMECA
Mutagenicity: N/A

Oncogenicity: N/A

Teratogenocity: N/A

Re-and/or cross infection: N/A
Pyrogenicity: Handled in FMECA
Inability to maintain hygienic safety: N/A

OO0 00000 OoOTCoCODOoOOoOao
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a Degradation: N/A

5.3 Environmental hazards and contributory factors
Handled in FMECA

5.4 Hazards resulting from incorrect output of energy and substances

N/A

5.5 Hazards related to use of the medical device and contributory factors

Q

O 0O O OO0 0o 0 o O

O 0O O O

a

Inadequate labeling: Handled in FMECA

Inadequate operating instructions: Handled in FMECA
IInadequaLe specification of accessories: Handled in FMECA
Iﬁadequate specification of pre-use checks: N/A
Over-complicated operating instructions: Handled in FMECA
Unavailable or separated operating instructions: N/A

Use by unskilled/untrained personnel: Handled in FMECA
Reasonably foreseeable misuses: Handled in FMECA
Insufficient warning of side effects: Handled in FMECA

Inadequate warning of hazards likely with re-uses of single use devices: Handled in
FMECA

Incorrect measurement and other metrological aspects: N/A
Incorrect diagnosis: N/A

Erroneous data transfer: N/A

Misrepresentation of results: N/A

Incompatibility with consumables/accessories/other devices: Handled in FMECA

5.6 Functional failure, maintenance, aging

a

0O O O O

m

Inadequacy of the performance characteristics for the intended use: Handled in FMECA

Lack of, or inadequate, specification for maintenance including spec for post maintenance
functional checks: N/A

Inadequate maintenance: N/A

Lack of or inadequate determination of end of device life: N/A

Loss of mechanical integrity: Handled in FMECA

Inadequate packaging (deterioration of the device): Handled in FMECA

Improper re-use: N/A

6 Risk Management
The risk management was performed using the FMECA method

6.1 FMECA team
The initial FMECA team was composed of:
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The team that revised the Risk management (Rev 2.0 - 5.0) was composed of:

The team that revised the Risk management (Rev 6.0 - 7.0) was composed of:

The team that revised the Risk manasement (Rev 8.0) was composed of:

The team that revised the Risk management (Rev 9.0) was composed of:

The team that revised the Risk management (Rev 10.0-13.0) was composed of:
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7  FMECA methodology

Q Reference
Reference number for reference purposes.

a Failure mode.
What can go wrong. The failure modes (or their causes) shall be covered by design or process
requirements.

a Failure causes
The causes of the failure mode.

a Occurrence (O)
Probability of Failure Occurrence. See table 1.

o) The Occurrence after mitigation takes into consideration the effectiveness of the
safeguards and verification/validation process to minimize Occurrence (o rare or
improbable level.

o} Possibility of detection before occurrence may be considered when estimating the
probability.
a Failure local effect.

What is the immediate failure effect

m| Failure end effect.
What is the end effect, as close as possible to the customer

a Severity (S)
The severity of the failure effect, see table 2.

a Risk index / Risk Priority Number (rpn) (occurrence * severity), see table 3.
The risk index is used for evaluation of the risk severity before and *after mitigation.

a Safeguards
How the design input, characteristics and output are used to prove that the design can deliver an
acceptable output, considered are:

o) Design qualification.
o] Design validation specs.
o Material specs.
o Device specs.
O Verification

How the design input, characteristics and output are verified to prevent [ailure modes.
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a Design validation.

Animal and Clinical studies

a Inspections
The failure mode or the failure causes, as a minimum, shall be controlled.

a Acceptability
The acceplability of the outcome. (Y= acceptable, N= not acceptable). See acceptance criteria

in table 3
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Table 1. Occurrence of the Effect (O)
Occurrence
Rating 0 Number of failures
5 _ Frequent
+ Probable
3 ' Occasional
2 Rare
1 Improbable
Table 2. Severity of the Effect (S)
Weight Severity
3 Critical Potential of death or serious injury
+ Major Potential of injury
3 Moderate Little potential of injury
2 Minor Customer dissatisfaction
| Negligible Violating specifications without consequences
Table 3: Acceptance criteria
Risk priority number |Acceptance criteria Action Required
rating (final):
rpn <6 Acceptable (Y) No Action Required
8<rpn<12 Tolerable (T) The RPN should be lowered
if possible
15 <rpn <20 Not Acceptable (N) The RPN should be lowered
rpn > 20 Not Acceptable — Intolerable (NI) |The RPN should be lowered- Project
feasibility re evaluation, should be
considered

8 FMECA results
The FMECA table summarizes the results for the WIRION system.
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FMECA Table

Risk before g Risk after
: mitigation | YLtigation m’itigation
Process or Safety Failure : [Failure local Failure end g g
# Stage Ty 0 | Failure cause
component characteristic | mode effect effect rpn
S Acc| Safeguard Verification O| S| rpn [Acc
0xS
| Shipment Receive Package is Package Pouch seal does Device — non Patient Design package according to design Package validation and
package damaged is g not suit product and sterile infection, conll;ol.pmccdl:;‘c (;nfd -COTJ]?]).,;:;“I-' . verification
PHTCHIrE transportation Procedure ?Sﬂ(c) dlgllgg?sl:m ard for medical devices A-0004436-1 transportation
or open complication — k Lest report
i A-0004436-2_Shelf life interi
Package design REF: REQ-GEPD-1-02-01, sections : SRR
= = G report -4 month
not optimized 5.4.60, 5.4.70, 5.4.80, 5.4.85 K———
236-3 Packaging
A o] noleag
Rel: ATROAL  ISTA ZA Rackage Validation and Shelf Life
Performance Testing Protocol -
REF: ETP028- V&V Test Plan, Table | IFU - REF: P1-5-0721, under
wamings ,
A-tests 16,17 System Package L] 44 Y
4 Al 16 | W | = ETP028-RO1, Validation and
Transportation and shelf life Verification Summary Report
REF: ETP106 - Validation and ELP06- U8, befoomurioe &
Verification Test Plan Table A-test 12 Inl_c.gmy Test after
Performance & Integrity Test after Transportation test, Test Report
Transportation test E(}.GS WIRION system shelf life
rationale
132-R0O1 Product
noe & package
v test repont afier | vear
& od aging
b Shipment Receive Product Mechanic Packaging does Catheter Kinks Product Packaging shall maintain system intact Package validation and
package damaged al damage ot protect or breaks replacement 3l 12 |1 following transportation challenging verification 1B v
tofiraduet . User aware - Requirements: A-00044306-1 transportation
product during g - i
transportation REF: REQ-GEPD-1-02-01, sections test report
Procedure 3:4:60,5.4.10, 0:d.85 TR7236-5 Packaging
. complication/ Ref: ATP021_ ISTA 2A Package Validation and Shelf Life
Catheter Shaft User injury Performance Testing Protocol g
kinks or breaks Serinjury ¢ s ETPOEB-_ROI ; w
4 REF: ETP028- V&V Test Plan, Table Validation and Verification
User unaware A- test 16, System Package Validation- | Summary Reports
Transportation
416 | N ETP056-R01- Product 1|44 Y
ETP059- V&YV Test Plan, Table A- performance after shelf life_
testl7  determine the ability of Test Report
product to maintain performance
throughout 4 months shelf life
(accelerated aging)
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Process or Safety
Stage T
component characteristic

Failure
mode

Failure cause

Failure local
effect

Failure end
effect

Risk before

PGSR Risk after
PR Mitigation ey

mitigation m’itigation
rpn

S T Acc| Safeguard Verification O| S| rpn |Acc
X

ETP056_ Performance Test after
Packaging Transportation test and Shelf
Life Acclimation

ETP132- Product performance &
package integrity test protocol afier |
year accelerated aging

accelerated aging
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Risk before R o Risk after
mitigation Mitigation m itigation
" | Process or Safety Failure : [Failure local Failure end & g
# Stage =g 0 | Failure cause :
component characteristic | mode effect effect rpn
S Acc| Safeguard Verification O| S| rpn Acc
0xS
le Storage and Receive Product is Product Reduction of Catheter kinks Product Design Filter component’s materials and | TR7236-5 Packaging
Shelf life _ package damaged poor Product or breaks replacement mechanical strength to comply with Validation and Shelf Life
ktabilizatio {Jcrfurpmnce during e 3l12 (T EN ISO 10555-1 A-0004436-2_Shelf life interim X
n shelf I_|fc due 1o Packaging shall be tested according report -4 month 1133 Y
matc:lm]s . ISO11607 to maintain sterility for 2 - _
deterioration S years shelf life (4 months at launch}) ETP028-RO1, ETFP059-R0L
" complication/ REF: REQ-GEPD-1-02-01, sections Validation and Verification
Catheter kinks P 5.4.80 Summary Reports
or breaks User injury y o
4 416 [N ETP056-R01, ETP036-R03-
User unaware REF: ETP028, - V&V Test Plan, Table Product performance after shelf 144 Y
A- test 10 System Package Validation- life_ Test Report
shelf life
Reduced filter Procedure ETP059- V&V Test Plan, Table A- "
wall apposition | complication testl7  determine the ability of ETPO56-R0G, Performance &
characteristics due to 5120 | N | productto maintain performance Integrity Te-s.l after i1l ala Y
embolization throughout 4 months shelf life Transportation test, Test Report
(accelerated aging) E068 WIRION system shelf life
— S —— Dvice z ETP056_ Performance Test after Hiiols
(i]’nck'agl. & _P"d‘?g" Poor Pouch sea C\'IIC,L gt !’arl:cn.l Packaging Transportation test and Shelf
amaged is open 4 sterile infection, 4l 16 | N Life'Acclimation il 4la v
Procedure ETP132- Product perfios e &
complication mtegrity test projocol affer | =
Cracks in folded Device — non Paticnt year accelerated aging
oversized pouches sterile infection, i ; ing 5
) P 4|8 v Flll_cr manufacturing process should be il ala v
Procedure validated from production through :
| complication shelf life
2 Opening Open Package Non Pouch seal is too Device - non Product Design package according to design Package validation and
during package difficult sterile strong sterile replacement control procedure and comply with verification
Procedure opening X 216 ¥ packaging standard for medical devices : 11 2] 2 Y
to open g Package opening Damage to O © £ A-0004436-1 transportation
= . s S ISO_11607-1
Device mechanism do not device ) test report
"jumps” suit user needs . Requirements: AR Shelf e e
: ase ’ ) A- 36-2_Shelf life inte
out of 3 if‘\f‘i‘tl_v‘ o User injucy REF: REQ-GEPD-1-02-01, sections o (:)OIE_ T e
package 5.4.60,5.4.70, 5.4.80 J
. 236-5 Packaging
319 | T | Ref: ATPO21_ ISTA 2A Package IRLUD TRy 1{3]3 |y
: A e Validation and Shelf Life
Performance Testing Protocol , section
20.6 IFU- REF: P1-3-0721, under
warmings
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Risk before N SR Risk after
mitigation | Mitigation m'itigation
Process or Safety Failure : [Failure local Failure end & g
i# Stage Sl L Failure cause :
component characteristic | mode effect effect rpn RE=ST
S Acc| Safeguard Verification O| S| rpn [Ace
0xS
3 Delivery Before Catheter Failure to Damaged or kinked | Delivery catheter | Flush and Design control: Verification and validation.
f:all}cl.er :nscmon insertion ﬁ? over delivery catheter _cnm:)fdhe retry insertion Design delivery catheter for smiooth Tests with various guide wires
aerten; | i failure e Damaged or kinked | "5¢"¢ Replace insertion and delivery
over the wire Pilllﬂnl " - . .
wire Delivery catheter | device ETP028-R01, ETP059—R0|
’5.5““—"‘ on the Réitiove Requirements: _Validation and Verification
wire delivery REF: REQ-GEPD-1-02-01, section Summary Report
Delivery catheter |catheter and 5.1.130
e o 11 . 9 4 .
and wire are wire and 3l T Design control: ATP002, ATPO03-RO1_Animal 113l 3 Y
stuck replace i " . Study report
Design a colorant soft tip material in
Prucedt.lrc order to Enhance ease of use of catheter
elongation delivery insertion over the guide wire
REF: ETP028,059 - V&V Test Plan,
Table A- test 1,2 (2D,3D) 12,13
(Torque Testing) and Animal Study
ATP002,003
3.1 Delivery Before Delivery Filter Handle was activated | The system Procedure Validated IFU to cover lailure local IFU
catheter insertion system locking prior guide wire cannot lock the | complication effect activities REF: P1-3-0721 Instruction
to patient | damage failure threading/tracking to filter on the and for use.
position guidc wire. elongation
Locking
mechanism is 5[5 A I|5]5 Y
not effective.
Uncontrolled
filter
deployment
may occur
3.2 Delivery Before Catheter Failure to User error, physician | Delivery Procedure Design control: Verification and validation.
catheter insertion | insertion £o over forgot to remove catheter cannot | elongation . ) Tests with various guide wires
insertion 1o Failure the wire stylet prior guide be inserted :Sl)’]Cl_dlilchf design cannat allow
over the wire | patient ‘ wire threading Deliver insertion of both guide wire and stylet _
Llwu? within the Delivery catheter tip, ETPO28-RO1, ETPO39—ROI_
eatecieyand . In order to thread the Delivery system | Validation and Verification
W Arc siuc 2 |4 | A | overthe guide wire the stylet must be Summary Report 212 4 | v
outside the ; .
: removed.
patient body
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Risk before L = Risk after
itioati Mitigation “itigati
Process or Safety Failure : Failure local  |Failure end | TH&ation ILLIRation
‘ Stage A 0 | Failure cause ;
component characteristic | mode effect effect rpn
S Acc| Safeguard Verification O| S| rpn |Acc
0xS
Delivery Before Catheter Failure to User error, physician | Delivery Procedure Validated IFU to cover failure local IFU
_c.-uhct.cr insertion | insertion go over use a lager guide cul!u:tcr cannot | elongation cffect activities REF: P1-5-0721 Instruction
insertion to . (ailure the wire wire than 0.014" be inserted for use.
over the wire patient
I 2|2 A 2.2 A
Delivery After Catheter Failure to Damaged or kinked Delivery Flush and DCSi_S" control: Verification and validation.
catheter insertion | insertion £0 over delivery catheter catheter cannot | retry insertion Design delivery catheter for smooth Tests with various guide wires
: : ilure + wire X  —— insertion and delivery in tortuous vessel
insertion to ) failure the wire Damaged or kinked be inserted Replace = ereon ry csse
over the wire | patient i Delive device geometrics
= Sk ETP028-R01, ETPO59—RO1_
Delivery catheter sl l"u'r i Remove Requirements: Validation and Verification
characteristics donot | O te wire delivery 5 REF: REQ-GEPD-1-02-01, section Summary Report .
; 3(12|T £ 1]3] 3 Y
4 [|allow movement Delivery catheter and 5.1.130
ThitiiaiEvesssl ca_lhcler and wire and _ ATP002. ATP0O03-R0OI
wire are stuck replace REF: ETP028,059 - V&YV Test Plan, _Animal Study report
Table A-test 1,2(2D,3D) 12,13
Procedure ; :
e (Torque Testing), Tensile Strength
e ETP028 -19, ETP059- 12), and Animal
Study ATP002,003
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Risk before N Risk after
mitization Mitigation “itigation
Process or Safety. Failure 2 Failure local | Failure end eatt . INCATONn.
Stage T Failure cause
component characteristic | mode effect effect rpn
S Acc| Safeguard Verification O| S| rpn JAcc
0xS
Delivery Track Tracking Device Inappropriate Device cannot be | Device not Delivery _cn!hetcr design:-mcchunicul Validation and Vt.:riﬁca[ion in
catheter in the | catheterto | inability advancem catheter placed in used characteristics, low crossing profile, lartuous geometries +
target vessel position ent is not characteristics: position . nose cone, soft tip. Comparative studies with
- fluent - F’o!cm_mi . predicate devices
: Low 1m|:ka_b_11|1y complications Requirements:
and pushability . rcr_novc and REF: REQ-GEPD-1-02-01, section:
Catheter crossing LLP’I.'[C_L
profile is too big Eviee 5.1.30-Catheter crossing profile @ 1.1 %
0.1 mm
5.1.10- RX system Drawing D-P2-2-0221
3112 | T Drawing: Oracle 131404-02 Ll 33 Y
5.1.40 (Catheter trackability- ETP028-ROI, ETP0O59—R01_
Tracking force < 8N Validation and Verification
Summary Report
REF: ETP028,059 - V&V Test Plan, !
Table A- test 1,2 (2D,3D) 12,13 ATP002, ATP003-R01_Animal
. (Torque Testing) and Animal Study Study report_
ATP002,003
Delivery Track Damage to Delivery Low trackability Vessel injury Procedure Delivery catheter design: mechanical
catheter in the | catheterto | vessel wall catheter and pushability in complication characteristics, low crossing profile,
target vessel position tip tortuous vessels and nosecone , soft tip.
—" Tip is not sof1 clongation Requirements:
the vessel
wall Ref: REF: REQ-GEPD-1-02-01, section
< 5.2.80 | 1
2 J /
31 20 W - g ETP028-RO1, ETPOSO—ROI_ | 133 |}
Validation and verification in tortuous sy il
i : . Validation and Verification
. geometries (Comparative study with Boverapol e
predicate devices )REF: ETP028 - V&V i
Test Plan, Table A- test 14 - Tip
Flexibility, 12,13(Torque Testing) ATP002, ATP003-ROI_Animal
Animal study # ATP002,003 Study report_
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Risk before T Risk after
i itisation Mitigation “itivation
Processor . | &=  _[Safety Failure : Failure local Failure end | MiHE4N0 0 ease
# . | Stage Sl 0 | Failure cause ; X
component =5 characteristic | mode effect effect rpn
. S Acc| Safeguard Verification O] S| rpn JAcc
0xS :
7 Delivery Track Premature Premature Damaged delivery Remove and Procedure Design of delivery catheter’s locking
catheter in the | catheter. | deployment deployme system replace device clongation system Lo avoid unintentional activation
target vessel o !11 while 3 (manufacturing and wire 3lg T by adding locking safety mechanism il3]3 Y
position in the problem). Reauireme
Guidine e equirements
r BErA.an Ref: REF: REQ-GEPD-1-02-01, secti 5
catheter unintentional filter 5‘] .I 10 T REQC Fo SRkan ET[?O‘?S.'ROI' ETP(_J?Q__RDI—
8 Delivery Track Premature Premature locking If possible, Procedure ’ '. . . Validation and Verification
catheter in the fatheterto | deployment deploymc retrieve filier complication Validation and verification: Summary Report
target vessel  position nt while using the and elongation REF: ETP028 - V&V Test Plan, Table )
out of the retrieval A-test 1,2 ( 2D,3D), 10 (safety sticker) ATP002, ATP003-RO1_Animal
Guiding | catheter alio T _ Study report_ ol-a| y
catheter . ETP059
Otherwise, use . .
- - — alternative — Animal Study ATP002,003 IFU
methods to Validated IFU to cover failure local REF: P1-5-0721 Instruction
retrieve elfect activities s P -
for use.
8.1 Re tracking | Track Premature Unintentio Re-use of the system  Outside patient: | Procedure Validated IFU to cover failure local IFU
of Delivery catheter deployment nal filter pr_ior‘ filter locking  [replace system complica[io_n effect activities REF: P1-5-0721 Instruction
catheter o deployment wupm the same Inside patient: and elongation for use.
position due to user patient
error I pDSSiblC.
retrieve filter
using the il | g - .
! retrieval catheter 1 A If5]3 A
Otherwise, use
klternative B
methods to
retricve.
Replace system
9 Visibility Device Device not Device is Radiopaque markers Unable to Replace Design for proper visibility, e.g.
placement | visible not visible malfunction position the system radiopaque markers
at desired under device . pad i oo MR "
——— S }:’llocu.h_m Increasing frame visibility- gold coating ETP028-RO1, ETPO59—RO1_
hy clongation Requirement Validation and Verification
REF: REQ-GEPD-1-02-01, section Stmniary Report
5.2.60, 5.3.30 (Visibility) "
4 312 | T A . 1{3]3 Y
Validation and verification , Compare gﬂ 500: ATPOO3-ROI_Animal
visibility to predicate device. gy Topor.
Verify visibility in Animal study E,TEI"“G_,ROI ity
ATPOD2.003 Verification Summary Report
REF: ETP106 - Validation and
Verification Test Plan
Risk management - WIRION™ Rev 3.0
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REF: ETP028 - V&V Test Plan, Table
A-tests 4,10 19, 19.1,

ETP0O59 V&V Test Plan, Table A- tests
4,12

Animal study-ATPO0O3

Creganna verification protocol Ref:
DV7236

Risk before AL Risk after
iltiatts Mitigation “itisation
Process or Safety Failure : Failure local | Failure end dpalinn m sallo
# Stage e O | Failure cause
component characteristic | mode effect effect rpn
S Acc| Safeguard Verification O| S| rpn |Acc
0xS
10 Locking Activate Device doesn't Device Handle failure Unable to lock Replace Design control = Requirement- E’FI?OES-RO I EI'P[_JSD—_RO]—
locking lock cannot Nelivaisapeiie and deploy system Mechanical force characteristics, Validation and Verification
handle be benkensstcl Prtadiite according to EN ISO 10355-1 Summary Report
deployed .
: p elongation REF: REQ-GEPD-1-02-01-
- Locking tube is Eo0E .
ATP003-RO1_Animal Study
physician broken Catheter force resistance  section report % e
aware Catheter 5.1.50-5.1.100 - .
lapse/kinked Ty TR7236-2 Rev.02 Design
collapse/kinke 5:|m|7;) eedback mechanism section Verification Test Report
4 312 |1 Validation and verification 1{3]3 Y

Risk management — WIRION™
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Process:or.=
component

Safety

Stage characteristic

Failure
mode

Failure cause

Failure local
effect

Failure end
effect

Risk before
mitigation

Mitigation

Risk after
m itigation

S

rpn
0xS

Acc

Safeguard

Verification

O| S| rpn

Acc

Lockingz:

Device doesn't
lock

Activate
locking
handle

Device

cannot be
deployed
physician
not aware

Handle failed
Activating wire
broke

Locking tube is
broken

Locking
mechanism does
not function

High friction force
between AW and
DC

Catheter collapse

Unable to lock
and deploy

Delivery catheter
removal
together with
device

Replace
device
Procedure
complication
and
elongation

16

Design control:

Handle feedback mechanism
Requirement:
REF:REQ-GEPD-1-02-01, section
5.1.120

Design Handel in ergonomic way:
Design handle to avoid hand slipping
and glove pinching

Handle will be designed for use in
ergonomic force magnitude
Requirement:
REF:REQ-GEPD-1-02-01, section
5.1.110

Mechanicalff force characteristics,
according to EN 18O 10555-1,
Design delivery catheter in order to
minimize friction force between
Activating wire and Delivery Catheter.
Requirement:
REF:REQ-GEPD-1-02-01, section
5.1.90

Validation and verification: using
controlled and defined tortuosity vessels
simulator

REF: ETP028 - V&V Test Plan, Table

A-tests 1,2 ( 2D,3D), test 19-Tensile
Strength |

ETP039- V&V Test Plan, Table A- tests
1.2 (2D,3D), test 12-Tensile Strength ,

Animal study-ATPO0O3
Creganna verification protocol Rel:
DV7236

ETP028-ROI, ETP059—RO01_
Validation and Verification
Summary Report

ATP003-R0O!_Animal Study
Teport_

TR7236-2 Rev.02 Design
Verification Test Report

QC - Incoming procedure for
Activating Wire REF: REF:
ICPO03_ Activating Wire

Risk management — WIRIONTM

Rev 13.0
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= [ - 3 8
| Risk before ! Risk after
{ ; . s mitigation AL{gaton m’itigation
¢~ Process or Safety Failure : Failure local Failure end
o Stage T 0O | Failure cause 2 Z
component characteristic | mode effect effect rpn :
S Acc| Safeguard Verification O| S| rpn Acc
0xS
12 Locking Locking i Device is not Partial Handle failed Device is Procedure Design control: ETI?O]E?-ROI. I:—I"P(:)S()—.RO I
osition | fixedinplace | locking 5o moving on the | complication : Validation and Verification
P pHce = ﬁrcol;{\‘.;a[mg wire wire = H and P Handle mechanism Summary Report
elongation : Mechanical force characteristics,
Locking tube is according to EN 1SO 10555-1,
broken Replace : : i )
device Design delivery catheter in order to QC - Incoming procedure for
Locking Potential minimize friction force between AW Activating Wice REF: REF:
mechanism do not . and DC. B
2 ! need for N R ICPO03_ Activating Wire g | o
3 | function Aeiisi 7| B N Requirement: == Y
High friction force retrievaliresc REF:REQ-GEPD-1-02-01, section
between AW and ue 5.1.90
DC o
Validation and verification :
REF: ETP028, 059 - V&V Test Plan,
Table A- tests 1,2 ( 2D,3D)
13 Locking Locking in| Device mis- Device User emror: Lack of | Device in wrong | Adjust IFU are clear and reviewed by IFU
position positioned locked not training. location position if physicians (Interventionalist) REF: P1-5-0721  Instruction
in:ghace Unclear Instruction = possible 3l o T for use. i3s3 v
For Use. Replace
Device and
wire
Device Device in wrong | If filter is Design control: ETP”28:059'_R0 I_ Validation
malfunction: location deployed, . . _— . and Verification Summary
el d Restrict acceptance criteria for catheter Report
Catheter movement re rlnuc b movement during locking and
during locking and ‘rje‘[i'ac.e d deployment due to device performance
deployment \\:r:L an 10 +-4mm TR7236-2 Rev.02 Design
Requirement: Verification Test Report
319 | T | REFREQ-GEPD-1-02-01, scction 313 |¥
3.2.91
Validation and verification : Validate
ease of use and device positioning at
extreme condition (tortuous vessels)
REF: ETP028, 059 - V&V Test Plan.
Table A- test 2 ( 2D)
Risk management — WIRION™'  Rev 13.0
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|“Process or

-component

Stage

Safety
characteristic

Failure
mode

[©]

Failure cause

Failure local
effect

Failure end
effect

Risk before
mitigation

Mitigation

Risk after
m’itigation

S

rpn
0xS

Acc

Safeguard

Verification

O| S| rpn [Acc

13a

Locking

Locking in
position

Device mis-
positioned

Device
locked not
in place

Pre mature
Activation of the
lock

Device in wrong
location

Adjust
position i
possible
Replace
device and
wire

Design the locking system to avoid
unintentional activation by adding
safely mechanism

Requirement:
REF:REQ-GEPD-1-02-01, section
5.1.110

Validate handle and locking

performance in-vitro and in animal
studies.

REF: ETP028, - V&V Test Plan, Table
A-test 1,2 (2D ,3D), test 10 (Handle
Performance)

ETP059 V&V Test Plan, Table A- test
1,2(2D ,3D)

Animal Swdy protocol # ATP002,003

ETP028,059-R0O1_ Validation
and Verification Summary
Report.

ATP002,003-RO1_Animal
Study report

Delivery
Catheter
withdrawal

Filter
deployment

Delivery
Catheter is
pulled bacK

Catheter
doesn't move

Catheter
is stuck

Delivery catheter
or wire kink (
manufacturing
problem)

Catheter collapse

High [riction force
between catheler
and filter

Cannot deploy
filter

Replace
device and
wire

Procedure
clongation

Design control:

Design system to reduce friction force
between catheter and filter unit

Requirement : low friction coating :
Hydrophilic coating shall be applicd 10
the filter over tube
REF:REQ-GEPD-1-02-01, section
5.2.70

Validate the deployment stage at high
tortuosity path conditions

REF: ETP028, 039 - V&V Test Plan,
Table A-test 1,2( 2D,3D)

Animal study # ATP002,003

ETP028,059-R0I _ Validation
and Verification Summary
Report.

ATP002, 003-R0O1_Animal
Study report

'\I

._.
[¥E]
[F%)
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: Risk before Heallos Risk after
mitieation Mitigation v e
Process or Safety Failure : [Failure local Failure end 154t e
b Stage s 0 | Failure cause :
component characteristic | mode effect effect rpn i
S Acc| Safeguard Verification O| S| rpn JAcc
P
0xS :
15 Delivery Filter Filter does not | Physician Filter damage or Retrieve Procedure Design and validate manufacturing ETPOZS:OSQ'_RO’- Validation
Catheter deployment | open is nware malfunction: device and elongation process and packaging to climinate and Verification Summary
withdrawal o L. Filter S48 38 wir: ar,ul device damages during assembly stages. | Report.
damaged during replace Use of appropriate metal frame material
storage (e.g. Nitinol), with an approved shape ATP002, 003-ROI_Animal
2. Filter frame lost memory characteristics, for the specified | Study report
its shape memory (c)gn(t)l:uon O,r us‘_",) R;‘Br: _RE%-GEPD' - TR7236-5 Packaging
during storage iy SREtalE 3 2 Validation and Shelf Life
= ) = s P
E'Ebil‘. TP?-8'|029 \’&\:;DTL;[l)_P]dn. ETP056-RO1: product
B R8T (2D.3D) Performance after
Animal study ATP002,003 Transportation and Shelf Life
Validate shelf life for shape memory and Stady 1133 Y
4 3112 [T | filer sac integrity characteristics ETP106-R01 Validation and
Ref: ATPO21_ ISTA 2A Package Verification Summay Regort
Validation Protocol
- REF: ETPI06 - Validation and o
Verification Test Plan plogrily, lestaller
Transportation test, Test Report
E068 WIRION system shelf life
rationale
Risk management - WIRION™  Rev [3.0
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s Risk before o Risk after
: | = itisation Mitigation itisatian
M Process or - Sta e“ -Safety. Failure 0 | Failure cause ‘[Failure local Failure end | TH8aU0 B
‘component.. € lkharacteristic | mode effect effect rpn B
Ty S Acc| Safeguard Verification O| S| rpn JAcc
0xS
16 Delivery. - | Filter: Filter does not Physician Filter damage or No filtration Procedure Design and validate manufacturing
Catheter - =+ | +deploymen{ open is not malfunction: complication process and packaging to climinate
withdrawal . . s duc to device damages during assembly stages.
aware 1. Filter sac is ‘mbolizati e
damaged during gl o Use of appropriate metal frame material
storage (e.g. Nitinol), with an approved shape
2. Filter frame lost e cnarcleristis, Tor the specified. | ETP028,059-R01_ Validation
its shape memory ‘['](;"O:“o':' ?, ”S‘_"q ]f)r'jR? ?0 ol 4-l . and Verification Summary
during storage =-Ul, section 5.2, 14, 5.2.20, 5.2, Report.
REF: ETP028, 059- V&V Test Plan
3. fil . :
e Table A-tests 12 (2D,3D)
visibility
Design filter with good radiopacity —
Increasing frame visibility- gold coating
Ref: REQ-GEPD-1-02-01, section
3.2.60_visibility
Verify visibility in vivo (animal study)
2 3- ima
- " —— Animal study ATP002,003 ATP002,003-R0O1_Animal
B Study report
Validate shelf lifc for shape memory and s | &
z| 9 N filter sac integrity characteristics _ . |3 Y
4 3| 20 TR7236-5 Packaging
REF: ETP028 - V&V Test Plan, Table Validation and Shelf Life
A-tests |7 N
B ETP036-RO1: product
ETPO039 - V&V Test Plan, Table A- Performance after
tests 10 Transportation and Shelf Life
REF: ETP106 - Validation and Study
Verification Test Plan ETP106-RO1 Validation and
Verification Summary Report
i ETP056-R06: Performance &
Integrity Test after
Transportation test. Test Report
EOGS WIRION system shelf life
rationale
Device Filter open | Sub-optimal Sub- Filter Partial Procedure Use ol appropriate metal [rame material 5| 3
function kigainst wall apposition (:plimu_l Malfunction: prm_cclion complication (e.g. Nitinol). wilh. an approved shape ETP028.059-R01_ Validation -
ressel wall protection against due to memory characteristics.. and Verification Summary
YESEL I Filter frame  shape )

Risk management — WIRIONTM
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R‘.i].‘ }’f.r"" Mitigation ot
Process or Safety .Failure . [Failure local Failure end | THBAMON mubgation
Stage Sii 0 | Failure cause
component characteristic | mode effect effect rpn
S TS .Acc| Safeguard Verification O| S| rpn [Acc
X.
memory is not embolization embolization Ref: REQ-GEPD-1-02-01, section Report.
optimal 5.2.10,5.2.41
Filter frame Optimize filter frame memory shape
design do not status (mechanical treatment) ETP036-RO1: product
support good Validate vessel wall apposition in bench | Performance after
wall apposition. model at different vessel size according Transportation and Shelf Life
to intended use. Study
B REF: ETP028,059 - V&V Test Plan,
Table A- test 3- Filter Particle Capture
. . ATP,003-R01_Animal Study
Validate shelf life for shape memory -
i port
characteristics
Reff ATPDE 1_ISTA 2A Package ETP106-R01 Validation and
Validation Protocol Verification Summary Report
Animal study ATPO03
REF: ETP106 - Validation and ETP056:R06; Performance &
Verification Test Plan Integrity Test after
Transportation test, Test Report
E068 WIRION system shelf life
rationale
ETPI32-ROI P
Ik od agmg
Risk management — WIRION™  Rev 13.0 :
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- Risk before oL Risk after
12 _ hitiention Mitigation niitisation
| Process or ., - Safety Failure : Failure local Failure end 18 At
. : Stage o 0 | Failure cause y
:component characteristic | mode effect effect rpn :
- - S Acc| Safeguard Verification O S| rpn [Acc
0xS
18 Device ~Filter open| Filter mal- Oversizing User error Injury to blood [ Procedure Large indication of the filter size in IFU | Ref: P1-3-0721 WIRION IFU
function ugmnix'l il sizing Undersizi Filter size design is -\'csscl, e complication andklﬁr[?rodlu;_;ljlmncr and external :
vessel wa ng iiot optinized for :rncr‘:ln:;u. s Need for packaging labels.
the target vessel G vessel wall IFU caution:
:;:::;ﬁ?m it PR Physician training
i Higher risk of - ) ’ IFU caution: “To prevent
embolization cmbalisios OPllmm. hit'cr_fr.amc, memory Sh‘l[-)L overstretching and potential
status (mechanical treatment), Validate dissection of the artery, make
4 w.:ssel wall appos.mnn in bc'nch model at sure the:selected device sive a
4 5120 | N different vessel size according to citelics the Tareianoe vesse) 115|535 Y
intended use. di 5
iameter”.
Ref: REQ-GEPD-1-02-01, section ETP028,059-R01_ Validation
5.2.10,5.241 and Verification Summary
REF: ETP028,059 - V&V Test Plan, Report.
Table A- test 3- Filter Particle Capture .
ETP - ETP106-R01Validation and
RE[.:: P106 - Validation and Verification Summary Report
Verification Test Plan
Risk management — WIRION™ Rev 13.0 r
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| Risk before T Risk after
. . " mitigation Mitigation m’itigation
Process or Safety Failure ; Failure local... |Failure end g g
Stage o 0O | Failure cause S
component characteristic | mode effect effect rpn
S Acc| Safeguard Verification O| S| rpn A
0xS
19 Device Filter open| Sub-optimal Device Radial strength too | Injury to blood Procedure Optimize design of filter frame radial ETPOES_.OSO-.ROI_ Validation
function against Radial strength | malfuncti big vessel complication strength in order to achieve good wall and Verification Summary
ressel wa 4 iti i issue damaee Report.
vessel wall on Filter collapse Need for apposition without tissue damage. P
Damaged vessel wall Validate radial force compare to
filter repair predicate device:
REF: ETP028 - V&V Test Plan, Table
A-test 11_ Filter Radial Force. = | =
15|35 Y
4 5120 | N ETP059- V&V Test Plan, Table A- test
9_ Filter Radial Force.
Val_idme ves§el tissue ?nndilion in vivo ATP002,003-R01_Animal
(amm:{! SFudlLS) e.g. histopathology Study report
analysis for local tissue damage.-
Ref: Animal study #ATP002.003 ETP106-RO1 Validation and
REF: ETP106 - Validation and Verification Summary Report
Verification Test Plan
20 Device Filter open | Filter failure Damaged Filter torn or Compromised Procedure Design Filter component’s materials and | ET! 038_-059'_R0|— Validation
function against [ilter distorted filtration complications mechanical strength to comply with ;ﬂd Verification Summary
T and eloneati 555- eport.
vessel wall Distutbance1s and clongation EN ISO 10555-1 P
flow Validate filter performance in bench
Problematic model for the following characteristics:
3 retrieval 5115 | N REF: ETP028,059 - V&V Test Plan, ATP002,003-R0O1_Animal 1|5] 3 Y
Table A- test 3 - Filter Particle Capture Study rcimn -
Test 5 - Filter Pressure Endurance
Animal study # ATP002,003 ETP106-R0O1 Validation and
- L Verification Summary Report
REF: ETP106 - Validation and
Verification Test Plan
21 Device Filter Filter frame Damaged Sharp edges on the | Vessel Injury Procedure Design frame mechanical treatment and REF:
function Open failure filter filter frame Balloon cnmphc;m.on- surt.acc finish for smooth and round Filies frarie ER. -
frame Fantureneen Compromised surface .
against 4G 3 ap filtration sl e | n Incoming process document: 1 |5lis Y
vessel wall ICPO24
QC - 100% visual inspection
R2A Device Filter open | Fatigue Damage Frame fracture due | Filter collapse Compromised Design high quality material and strong ETPO:S.-QS’Q"R(”- Validation
function against resistance to the 1o cyclic loading protection structural frame shape. and Verification Summary
vessel wall [ilier = 5 ; ; ; Report. | s ,
d 5/ 15 | N Validate cyclic loading over 2-4 hours 1|55 Y
frame - “ <y 1amg over g ETP106-R0O1 Validation and
of operation F g o
Verilication Summary Report
REF: ETP028,059 - V&V Test Plan,

Risk management — WIRIONT™
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Process or
component

Stage

~Safety & - .

characteristic

Failure
mode

Failure cause

Failure local
effect

Failure end
effect

Risk before
mitigation

Mitigation

Risk after
m’itigation

rpn
S Acc
0xS

Safeguard

Verification

O S| rpn

Ac

Table A- test 4, Filter Fatigue

REF: ETPI06 - Validation and
Verification Test Plan

Perform rest
of
intervention:

[Therapeutic
phase

Not able to
maneuver
balloon and/or
stent

Distortion
of
therapeuti
c
procedure

GW damaged
during delivery

Filter malposition

Unable to
proceed in
procedure
Adjust filter
position or
replace whole
system

Procedure
complication
and elongation

Design catheter with RX system in order
to minimize interaction with wire,

Ref: REQ-GEPD-1-02-01, section
5.1.10- Catheter type

Validate full procedure, ease of use and
wire integrity

REF: ETP028,059 - V&V Test Plan,
Table A-test 1,2 (2D,3D)

Animal study # ATP002,003

Drawing: Oracle 131404-02

ETP028,059-R0O1_ Validation
and Verification Summary
Report.

ATP002,003-R0O1_Animal
Study report

Filter
performance

[Therapeutic
phase

Filter capture
efficiency

Filter does
not
capture
debris

Damaged filter
Filter mal-position
Sub optimal

wall apposition

Compromised
prolection

Procedure
complication

Design Filter component’s materials and
mechanical strength 1o comply with EN
ISO 10355-1

Ref: ETP028 - V&V Test Plan, Table A-
test 19- Tensile Strength

Design filter holes number and size to
assure effective filtration.

Ref: REQ-GEPD-1-02-01, section
5.2.10

Validate vessel wall apposition in bench
model at different vessel size according
to intended use.

Optimize filter frame memory shape
status {mechanical treatment)

Ref: REQ-GEPD-1-02-01, section

5.2.41

REF: ETP028,039 - V&V Test Plan,
Table A- test 3- Filter Particle Capture
Validate filter performance and strength
in vitro and in animal studies

Ref: REF: ETP028,059 - V&V Test
Plan, Table A- test 1,2 ( 2D,3D), 4 Filier
Fatigue, 3 Filter Pressure Endurance
Ref: Animal study ATP002,003

REF: ETP106 - Validation and
Verification Test Plan

TR7236-2 Rev.02 Design
Verification Test Report

ETP028,059-R0O1_ Validation
and Verification Summary
Report.

ATPO02,003-RO1_Animal
Study report

ETP106-ROI Validation and
Verification Summary Report

"li'
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Risk hefore

R Risk after
itioati Mitigation it eation
Process or Safety Failure : Failure local Failure ena | MiH8AMON g
# Stage BT =l Failure cause : 3
component characteristic | mode effect effect rpn
S Ace| Safeguard Verification O| S| rpn |Ace
0xS
25 Filter [Therapeutic |  Filter full Compromis Capture volume is | Need to retrieve | Procedure - Design filter size similar to predicate ETPDlS_.OS()-‘RO[_ Validation
performance phasc ed flow too small filter and replace | complication device. and Verification Summary
i / aati Report.
\‘-i[f.l‘ﬂ new and elongation Ref: REQ-GEPD-1-02-01., section P
device 5220
Validate vessel wall apposition in bench
model (particles capturing capacity) at
different vessel size according to -
319 T intended use, and compare results to 133 Y
predicate devices.
Ref: REQ-GEPD-1-02-01, section
5.2.105.241
REF: ETP028,059 - V&V Test Plan,
Table A- test 3- Filter Particle Capture
26 Filter Stenting or| Filter damage/ | Interactio User error: Damaged / Procedure IFU cawions “WARNING: Always IFU - REF: P1-3-0721, under
~ performance use of othef break n with -~ .. | broken filter complication ) keep the open Filter Unit distal to the cautions.
N Filter mal-position: ; . < .
therapeutic balloon/ Compromised and elongation deployed stent. Pulling the Filter Unit
tools stent protection into the stent area may lead to
ag entanglement with the stent”
Interactio . N g
? Damage to DES . -
n with S St In vitro and in-vivo deployment and
rotablator = retrieved through two overlapped stents ETP028, -R0OI_ETP059 -R0O1
Stent {DES) at extreme conditions Validation and Verification
overlaps V&V test plan Summary Report.
ilter 5[ 15 [N 515 Y
Ll REF: ETPO28 - V&V Test Plan, Table JE
A- test 8_Stent Compatibility
ETP059 - V&V Test Plan, Table A- test
. N 8_Stent Compatibility ATPOD2, ATP003-
RO1_Animal Study report
Animal study # ATP002, ATP003

Risk management — WIRIONT™
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Risk before Risk after

S : mitigation *lileaticn m'itigation
Processior |3 Safety Failure : - [Failure local Failure end g L
Stage cory O | Failure cause :
component i characteristic | mode effect effect rpn ;
Loea S Acc| Safeguard Verification 0| S| rpn |Acc
0xS
Retrieval Before Catheter Failure to User error, physician | Retrieval Procedure Design control: Verification and validation.
catheter insertion insertion 0 over forgot to remove catheter cannot | elongation . ) Tests with various guide wires
insertion lo - the wire stylet prior guide be inserted Stylet diameter design cannot allow
over the-wirc |- patient e wire threading Retrieval insertion of both guide wire and stylet _
el within the Retrieval catheter retractable | ETP028-ROI, ETP059—ROI_
cn.thelcr and tip. Validation and Verification
w:rc.(;;m aluck In order to thread the Retrieval system Summary Report
out_S| EI; “‘1 over the guide wire the stylet must be
patientpdy removed prior insertion.
2 2|4 A 2121 4 Y

Risk management — WIRION™ Rev |3.0
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Risk before A Risk after
itioati Mitigation i itoation
Process or Safety Failure : Failure local Failure end | THUEALON Lt
Stage do 0 | Failure cause e
component characteristic | mode effect effect rpn ! .
S Acc| Safeguard ; Verification O| S| rpn JAcc
0xS
Retrieval Retrieval | Unable totrack | Retrieval Friction too high. Unable to Procedure Retrieval catheter design: mechanical E‘ETPO-?-S'ROL ETI_'DS? -R01,
cmhc.tcr catheter l.o.lhc failure Tortiirous anatomy retrieve elongation charactcrisliCS: lypi_cul crossing profile, &Tl.,[?m._m;l Vﬂ'fdﬂ";g"‘ and
tracking filter position Replace Damase 10 nosecone, flexible tip, RX system. enlication summary Report.
Damaged retrieval R p\c | ’IEL Ref: REQ-GEPD-1.02-01 .
T ciithites etricva vesse Ref: REQ-GEPD-1-02-01, section ATPO02- ATP003
T Catheter : 5.3.10,5.3.20,5.3.30, 5.3.40 :
mistake Damaged wire Surgical ROI_Animal Study report
= procedure Validation and verification in tortuous p— - .
SP Retractable geometries in bench model- R7236-2 Rev.02 Design
soft tip comparative study with predicate device | Y erification Test Report
i REF: ETP028 - V&V Test Plan, Table
P : A-test 1,2(2D, 3D), 12,13(Torque ETP106-ROI Validation and
retraction i . 7
Testing) Verification Summary Report
ETP059 - V&V Test Plan, Table A- RPT-PC-004 Animal study
Inability to cross test 1,2 (2D, 3D) report rev. 2.0
stented area
5 5 | N ETP060 - V&Y Test Plan, Table A - 1155 v
test | -Stent Compatibility, Test 2 -2D
simulation , 5 (Torque Testing)
Animal Study # ATP002, ATP003,
3 ATPO04
Validate mechanical strength
REF: ETP028 - V&YV Test Plan, Table
A- test 19 - Tensile Strength
ETP060 - V&V Test Plan, Table A-
test 11 - Tensile Strength
REF: ETP106 - Validation and
Verification Test Plan
SP- premature Unable to Procedure Design activating handle with safety ET]‘_’MO TRDI Validation and
handle activation retrieve elongation feature to prevent un intended Verification Summary
activation Report.
Ref : REQ-SPRC-002 Gardia
e Requirements sec 5.1.130 SP IFU: P1-3-0721
B 19 | T | ETP060 - V&V Test Plan, Table A- 313 | Y
test 1,2 (2D, 3D), 11- Animal Trial
Training and IFU
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oih Risk before T Risk after
s : : ; . mitigation | Mitigation m'itigation
#|+Process or Safety Failure PRI Failure local Failure end &
- Stage Sl 0 | Failure cause :
. . =|:component characteristic | mode effect effect rpn
» ~ S Acc| Safeguard Verification O| S| rpn [Acc
_ 0xS :
28+ |i Retrieval Filter Unable to fold | Filter Damaged filter- -Unable to Procedure Retrieval catheter design: mechanical ETP028, ].ZTITU-W- ETP060 -
¥ retrieval the filter remains distorted frame retrieve clongation characteristics, typical crossing profile, RO]f Vﬂ]ldﬂ“on and
open I “Replace nose cone, flexible tip. Verification Summary Report.
catheter — kink or Retrieval RX system
5 S tHate 2 Rev.02 Desia
bend Catheter Validation and verification in tortuous $R7l%36 2 R':I_V'O‘RD"SI‘(:H
Unable to refrieve | -Retrieve geometries in bench model- CETEETO LSk IVGPer!
SP retractable soft | partially folded comparative study with predicate device
tp ke REF: ETPO28, V&V Test Plan, Table |  ATP002, ATP003
A-test [, 2, 19 (2D,3D, Tensile ROI_Animal
Strength) , 12,13(Torque Testing) Study report
g
3 < T ETPO059 - V&V Test Plan, Table A- RPT-PC-004 Animal study L 2= ¥
test 1,2, 19 (2D,3D, Tensile Strength) oL, ETHAL Sy
report rev. 2.0
ETP060, V&V Test Plan, Table A- .
test 1, 2, 11 (2D,3D, Tensile Strength) ET‘?I'RG‘,RO‘;"““‘““‘,";“{““
, 5, 6 (Torque Testing) erification Summary Report
Animal Study # ATP002 , ATP003,
ATP004
REF: ETP106 - Validation and
Verification Test Plan
29 | Retrieval Filtler | Debris wash Retrieval Retrieval Catheter | Compromised | Procedure Retrieval catheter design: mechanical ETPO28, ETP059, ETP060 _
retricval | out into blood system characteristics e.g. protection complication characteristics, low crossing profile, RO l_ V“"}m“(’“ and
stream might tear flexibility and nosecone, flexible tip. Verification Summary Report.
H"'c filter d'"’.““sl“;“ nrel.ljm Validation and verification In vitro and
SHEOL Spima’ fokedle in animal studies TR7236-2 Rev.02 Design
damage filter retrieval Vorifcitton Tes Ribért
the filter REF: ETP028, 059 - V&V Test Plan, critication Test Rep
festiin Table A- test 1,2 (2D, 3D),
e ? » Testine
Llum_"“ N sl 1 | 12,13(Torque Testing) ATPO02, ATP003 ] v
:_'l;:]‘! 2 ETP060, V&V Test Plan, Table A- ROl_Animal Study report
olding " . Tencile
- t(._st l',z.' H (ZI,),"H).’ Tensile Strength) RPT-PC-004 Animal study
-Retrieval y 3, 6 (Torque Testing) report
Catheter Animal Study # ATP002, ATP003, rev. 2.0
failed to ATPOO4
fold and
eteieves REF: ETP106 - Validation and ETP106-R0O1 Validation and
full filter Verification Test Plan Verification Summary Report
Risk management - WIRION™  Rev 13.0
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Risk before B Risk after
. itioati Mitigation mitieation
Process or Safety Failure ; Failure local Failure end | MiT184L0D 158k
# Stage S -~ |0 | Failure cause
component characteristic | mode effect effect rpn
; S Acc| Safeguard Verification O| S| rpn Ac
0xS
30_- | 'WIRION IWIRION  [Biocompatibility [Biological Filter and other - Clots and Procedure Use biocompatible material REF:
system Sylslfn_l ; i,ntt}craciion mn;cgr[ iz cor:mct :_hron'\h_us cozqzllica:io_n Validate biocompatibility according to ScomioTFO! laB;r?;:&[ngil]i]il
materials L.f:. L ;\_111 00 .b;}n, not ormation and elongation ISO 10993-1 standard and FDA Blue y‘sumfmry. an
C_‘) Mioxicity pocompatible -Tissue Blood system Book Memorandum #G95-1 (fns _
rle: inflammation inflammation Bi ibili o ETPO028- ETP059-R0O1_
Bio ’Ommpﬂl‘i‘_r‘ v i Validation and Verification
incompatibi 3 5015 N ECO001, ETP039 section 11 Summary Report, 115]5 Y
lity Ref: REQ-GEPD-1-02-01, section ETP106-R01 Validation and
5.4.10,5.4.20 o Verification Summary Report
REF: ETP106 '.V"I“j““o“ and Namsa's Summary report and
Verification Test Plan biological risk assessment for
the WIRION system project #
N132022
kchemical material weakness ICompromised Procedure Use resistant material ETP028-ROI1_ Validation and
stability kcorrosion m‘c]c):yllfm'icz;l - protection 'co&npllic;.:’lio.n Ref: REQ-GEPD-1-02-01. section Verification Summary Report.
SRR A i I 5.4.50 ETP106-RO1 Validation and
3 inflammation !3[;130(] Sysl[_em slis I N REF: ETP02S - V&V Test Plan, Table Verification Summary Report ilsls v
e O A- test # 15- ETP03 1 Corrosion
Resistance
REF: ETP106 - Validation and
Verification Test Plan

Risk management - WIRIONT
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: s i Risk before LB o Risk after
Etokona] i - . ; mitigation SAiauan m’itigation
Processor | o ¢ = Safety Failure : Failure local  |Failure end &
7 Stage: A 0 | Failure cause :
component "= - characteristic | mode effect effect rpn
s S Acc| Safeguard Verification O| S| rpn |Acc
0xS
Wirion During 5 System:poor Comprom Useremmor dueto  Compromised Procedure Training and [FU Ref: P1-5-0721 WIRION IFU
System all stages: [performance ised Insufficient system elongation/sur
involved system experience operation gmnl . 5110 | T 155 Y
performan intervention/d
ce eath

Additional manufacturing risks

i . : Risk before mitigation A : Risk after mitigation
# Process/Part | Failure mode Failure cause Failure end effect Safeguards & Mitigation
(0] S RPN | Acc (0] RPN | Acc
31 Delivery Incompatibility between parts] Molding Device can't be assembled * Incoming inspection — dimension
Catheter : 3 2 6 Y (sampling), REF: ICP030, ICP0O41, I 2 X
Handle ICP042,
32 Molding Flash problem, sharp corners | Molding & raw materials Little potential of injury = Subcontractor - visual inspection
on handle * Incoming inspection — visual, REF:
17 T 3 3 9 T ICPO30, ICP041, ICP042, 1 3 ¥
4 * COC of raw material, REF: ICP030,
ICPO41, ICP042
33 Filter Frame | Sub-optimal wall apposition | Inappropriate raw material Filter doesn't deploy * Verification of raw material - COC,
appropriately — partial 3 5 15 N COA and Af (raw material) , REF: ICP| | 5 )
protection against embolism 025
34 Filter Frame | Sub-optimal wall apposition | Improper Laser cut -wrong Filter doesn't deploy * Verification of filter frame cut process
dimensions appropriately — partial 3 _ s N -CocC [ _ ¥
e i o 5 5 5
protectionagainst embolism * Dimensions Incoming inspection , REH
ICPOI6
36 Filter Frame | Sub-optimal wall apposition | Inappropriate heat treatment | Filter doesn't deploy = Visual in- process inspection (100%),
process appropriately — partial REF:SOP 012-RC-01 and SOP 013-
protection against embolism RC-01
3 3 15 N = Functional inspection (sampling) & AH | 5 Y
" _ test after heat treatment (sampling)
REF:SOP 012-RC-01 and SOP 013-
RC-01

Risk management - WIRION™ - Rev [3.0


yana
condoc stamp


Process/Part

Failure mode

Failure cause

Failure end effect

Risk before mitigation

O .S RPN

Acc

Risk after mitigation

Safeguards & Mitigation

0 RPN Acc

37

Stopper ring
frame welding

Stopper ring torn from filter
frame

Poor welding

Compromised filtration

Difficulties to retrieve

= 100% Visual inspection, REF:SOP 003
RCOI

= welding strength testing(sampling),
REF SOP 003 RCOI

37C

Filter balloon
production

Filter balloons shrinks over
time in storage (dimension)

Filter balloon production
process is not optimal

Reduced yield of balloons cul

[¥]]
2
=)
-3

Phasel:
Limit time between balloon production to
laser cut

Phase 2:
Optimize balloon production process to
eliminate shrinkage phenomena over time

38

Filter sac
preparation

Wrong dimensions / variable
hole size

Wrong dimensions
Poor process

Poor filtration — embolization

= Verification of dimensions(sampling) and
visual final inspection - (subcontractor
COoT)

= Incoming inspection — dimension
(sampling), and visual inspection-100%,
REF: ICP 014 (for filter balloon raw
material) & REF: ICP 023 for filter sac
cul.

39

Filter sac
preparation

blocked holes: Residuals of
cut material on filter sac

Poor cleaning

Compromised flow

= 100% Visual inspection , REF: ICP 023,
filter sac cut

40

Activating wiry

Wire broke

Mechanical properties of raw
material

Procedure complication and
clongation

~
..
o0
-3

= Each lot received with COC and COA
(compliance with ASTM F1058) . REH
ICP 003

* [ncoming inspection — dimension
(sampling), REF: ICP 003

41

Wedge

Wrong dimension

Poor grinding

Improper locking

= Each lot received with COC and COT
(100% visual and dimension sampling)
REF: ICP 006

= [ncoming inspection — dimension
(sampling): Dimension inspection —
sampling. (Critical-100%), REF: ICP
006

Wedge

Wrong material used

Mechanical properties of raw
material

Improper locking

= Each lot received with COA comply
with AISI 316L. ). REF: ICP 006

43

Activating wir(
wedge assembl

Weld broke

Improper welding

Improper locking, procedure
clongation

(5]

[FF)
o

= Subcontractor COC

= Incoming inspection - functional +

visual (sampling). REF: SOP 007-RC-

Risk management — WIRIONTM
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Retrieval Catheter REF: QP 7417 & Qj

7417-01

==L e : ‘ Risk before mitigation Risk after mitigation
#3 Process/Part | Failure mode Failure cause Failure end effect Safeguards & Mitigation
i L : (0] S RPN | Acc 0 RPN | Acc
=3 = 01, ICPOI8
44 Activating wird Wedge detached Poor welding Procedure complication and 3 5 9 T - Incoming inspection - functional | 5 v
g 5 elongation ° (sampling), REF: SOP 007-RC-01 )
45' Over tube raw| Difficulties to deploy filter Wrong dimensions Procedure elongation, replace = Subcontractor COC and COT, REF:
material device ICP 033
3 3 9 T . ) . L . 1 3 Y
= Dimensional incoming inspection
(sampling) , REF: ICP 033
46 Over tube Dilficulties to deploy filter | Inappropriate coating Procedure elongation, replace * [00% Visual inspection, and dimensior
coating device sampling, REF: ICP 028
3 3 9 T . . . . 1 3 Y
= Coating verification using dye testing
) (sampling), REF: ICP 028
46A | Guide wire Soft tip bond failure Poor bonding process Release of soft tip into blood = 100% In process visual inspection, In
lumen agsembly ™"~ - N . flow, procedure elongation 3 3 15 N process lensile tests (sampling) 1 3 Y
; : REF: ICP052
47 Shiaft il “Sharp edges - Poor process Vessel injury * 100% Visual inspection,
preparation * Delivery Catheter REF: QP 7416 & QF
3 5 15 N 7416-01 l 5 ¥

Risk management — WIRIONT™
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*

-Process/Purt

Failure mode

Failure cause

Failure end effect

Risk before mitigation

0 |s |[ReN [ Ace

Safeguards & Mitigation

Risk after mitigation

0 [RPN | Acc

Supper Pass Retrieval Catheter

47A

| SP Retrieval .

Catheter Handlg
Molding

Flash problem, sharp corners
on handle

Molding & raw materials

Little potential of injury

Incompatibility between parts

Molding & raw materials

Poor functionality

Subcontractor — visual and dimensional
inspection (Samplc): ICP063

Incoming inspection - visual, REF:
ICP0O63

COC of raw material: ICP063

SOP51, SP handle assembly functional
test

Y

47B

SP retrieval tip
assembly

Soft tip poor adhesion

Poor process

Soft tip disassemble,
procedure elongation

Subcontractor COT (AQL) and visual
inspection (100%):1CP067

Subcontractor COC of raw materials:
ICP067

Dimension inspection (sample and
100%}) and visual inspection (100%);

ICP067

47C

SP retrieval tip
pull wire
assembly

Pull wire poor adhesion, pull
wire to handle poor adhesion,
Wire —soft tip assembly poor
adhesion

Poor process

procedure elongation

In process visual inspection (100%%):
SOP040-RC-01

In process dimension inspection (100%)
:SOP040-RC-01

Shalft preparatiof

e

Parts don’t fit

Wrong dimensions

Device can’t be assembled

[S%]
2
_<

Dimensional in process and [inal

~inspection (subcontractor)

Use of jigs
Delivery Catheter REF: QP 7416 & QH
7416-01

Retrieval Catheter REF: QP 7417 & QI
7417-01

Y

49

Assembly

Parts disconnected

Poor gluing process

Potential of serious injury

Use of jigs

Functional inspection (sampling [rom
each lot)

Delivery Catheter REF: QP 7416 & QF
7416-01

Retrieval Catheter REF: QP 7417 & Q}f
7417-01

Filter Tip Assembly REF: SOP065 &

SOP065-RCOI. ICP052

Risk management — WIRION™ Rev |3.0
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S R S e : ; Risk before mitigation s Risk after mitigation
Process/Part « |{Failure mode- : Failure cause Failure end effect Safeguards & Mitigation
e e 0] S RPN [ Acc (0] RPN | Acc
Assembly * | Device not operational ' Wrong assembly Procedure elongation, replace = Use of jigs
device &

100% Visual inspection

= Functional inspection (sampling from
each lot)

1 4 4 Y * Delivery Catheter REF: QP 7416 & QH 4 Y

7416-01

s e et RO * Retrieval Catheter REF: QP 7417 & Q}

7417-01

= Filter Tip Assembly REF: SOP065 &
SOP063-RCO1, ICP052

Assembly - - |.Contaminated device ... . | Environmental, poor hygiene Inflammatory reaction/ = Manufacturing in qualified control
' e EE R T Potential of serious injury to environment
ati 3 5 15 - 1 5 Y
patient. N = Monitoring bioburden levels
I ST = Employees training
52 Assembly Biocompatibility Residues from the Inflammatory reaction/ = Use of process with well established
manufacturing process Potential injury to patient history
3 5 ] N = Biocompatibility tests were performed | ! 5 b 4

on devices manufactured according to
actual processes

w
W

Packaging Sterile packaging is not sealed Sealing process Inflammatory reaction/ = Process validation - sealing
properly Raw materials Potential injury to patient * Routine maintenance of sealer
= 100% Visual inspection

= Verification of raw material (COC &
3 5 15 N COT) 1 5 b4

= IFU instruct the physician not to use th
device if the package integrity is
compromised

* REF: QP 7418 & QF 7418-01

Risk management - WIRION™  Rev 3.0
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Risk before mitigation Risk after mitigation

Process/Part | Failure mode Failure cause Failure end effect Safeguards & Mitigation
(0] S RPN | Acc 0 RPN | Acc
Labeling Label missing or incorrect Inadequate adhesive Inflammatory reaction/ e 100% Visual Inspection
§ (T — Potential injury to patient (us( e Warning in IFU. not to use the device i
beyond exp date) 3 5 15 N the labels are missing 1 5 Y

= Packaging validation
= REF: QP 7418 & QF 7418-01

w
L

Sterilization Device not sterile Process failure Inflammatory reaction/ = Sterilization Validation to SAL 10

Potential injury to patient 3 5 15 N »  Parameters control |

wn
[

= BI's sterility tests for each lot

Risk management — WIRION™ Rev 13.0
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Conclusions

9.1  All hazards associated with the use of the WIRION system including single fault
conditions, where applicable, have been identified and evaluated.

9.2 A detailed process FMECA was carried out by Creganna, the defined process validations .
are under implementation. Until completion of all defined activities, only small lots for
clinical evaluations will be released following sampling inspection (AQL of 1.5%)
including destructive functional inspection.

9.3 The application of risk reduction processes has not introduced any new risks that have not
been considered.

9.4 In conclusion, the risk management of the WIRION system is very efficient. The
safeguards and verifications described in section 8 above significantly reduce the potential
risks to the acceptable level.

9.5 After implementation of the risk mitigations for each potential hazard, it was concluded
that the overall risk posed by the device is non-significant and the residual risk is
negligible.

9.6 The risk management team concluded that at the current stage the overall potential risk
from the device is in an acceptable level and no special action is required.

Q.f

Based on the above, it is concluded that the WIRION system benefits outweigh the risks
derived from the system usage as an embolic protection system to contain and remove
embolic material during cardiovascular interventions.

-+ +Risk management - WIRION™ . Rev 13.0 Company proprietary and confidential
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