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Standards for Presentation
ISO 10993 Standards that cover all testing under
SU |te “Biological evaluation of medical devices”

US FDA “Use of International Standard 1SO 10993-1,
‘Biological evaluation of medical devices - Part

gu Ida nce 1: Evaluation and testing within a risk
d ocument management process’” issued June 16, 2016.

on Medical Devices

Regulation (EU) 2017/45 of the European
Parliament and of the Council of 5 April 2017
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ISO 10993 and RISK

ISO 10993 is intended as a
guidance to determine the Meaning, what is the risk of my

potential biological risks arising materials and processes to the
from the use of medical patient?
devices.

~
e

1ISO 10993-1: Biological evaluation of medical devices — Part 1: Evaluation and
testing within a risk management process




Use of International Standard 1SO

10993-1, ""Biological evaluation of
m medical devices - Part 1: Evaluation
and testing within a risk management
process''

Section lll. Risk Management for Biocompatibility Evaluations

“Such a process should generally begin with assessment of the device, including the material
components, the manufacturing processes, the clinical use of the device... Considering this
information, the potential risks from a biocompatibility perspective should be identified.
Considering the potential biological impact, a plan should be developed...either by
biocompatibility testing or other evaluations that appropriately address the risks.”
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Incorporating Risk

What is Risk?

ISO 14971 Definition: Combination of the probability of
occurrence of harm and the severity of that harm.
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Table A.1 — Endpoints to be addressed in a biological risk assessment

Medical device categorization by Endpoints of biological evaluation
Nature of body contact Comtact duration c L~
A - limited O | tmita | /Ma- /\ Repro
(=24 h) 'E; tion or | (terial \| Acute | Sub | Sub Chr |:tp;la Hem | cop | /3T due-
E - prolonged N intra media syste |faeu chr omic| Yem | 200 | grox|[ T2 tive, De
Categary Contact (24 hto 30 d) G| e [ ted | omic | te | micioy | Jer |mPa) o ||08% | develop) ra
_ c \FFN/ b K b cityh - | bl | gy HIC | men ;’_ 0m
C-Long term o | reac geni J| cityh |\ityh | city he | ity tooici
&304) vy | mvity | ety \, s
A Xz e | E E ~ ~
Intact skin B X E E E
C X E E E
Surfare medical A X E E E
device Muecosal membrane ] X E E E \ 4 E
C X E E E E E E E
Ereached or A X E E E E E
compromised B X E E E E E
surface C X E E E E E E E E E
Blood path, indirect A X E E E E E
B X E E E E E
C X E E E E E E E E E E
Externally Tissue/ A X E E E E E
communicating bone/ B X E E E E E E
medical device dentin! C X E E E E E E E E E
A X E E E E E El
Circulating blood B X E E E E E E
C X E E E E E E E E E
¥ ASotera Health company CONFIDENTIAL | ® 2019 Nelson Laboratories, LLC | ALL RIGHTS RESERVED




Table A.1 (continued)

Medical dewvice categorization by Endpoints of biological evaluation
Nature of body contact Contact duration c
A - limited 9 Irrita Ma- Repro
(224 h) I“h}"..:ilr:a] "E; mm or teri‘a_l Acute | Sub S:uh Chr h::rah Hem | gan [‘._ar d_u:'-l _

X means prerequisite information needed for a risk assessment.

E means endpoints to be evaluated in the risk assessment (either through the use of
existing data, additional endpoint-specific testing, or a rationale for why assessment of
the endpoint does not require an additional data set). If a medical device is manufactured
from novel materials, not previously used in medical device applications, and not
toxicological data exists in the literature, additional endpoints beyond those marked “E”
in this table should be considered. For particular medical devices, there is a possibility
that it will be appropriate to include additional or fewer endpoints than indicated.

[E.E. PTEENANT WOINEN], NG, 0T IMENICAl (evICes WIeTe tNETE 15 LhE POLENTA] for [oCAl presence of devICE MMALETLAlS I LHE TepTroauC Ve o BAls.
f Degradationinformation should be provided for any medical devices, medical device components or materials remaining within the patient, that have the potential for degradation.
f X 'means prerequisite information needed for a risk assessment.

b E means endpoints to be evaluated in the risk assessment [either through the nse of existing data, additional endpeint-specific testing, or a rationale for why assessment of the endpoint does not
require an additional data set). If a medical device is mamufactured from novel materials, not previously used in medical device applications, and no toxicology data exists in the literaturs, additional
endpoints beyond those marked “E” in this table should be considered. For particular medical devices, there is a possibility that it will be appropriate to include additional or fewer endpoints than
indicated.

I Tissue includes tissue fluids and subcutaneous spaces, For gas pathway devices or components with only indirect tissue contact, see device specific standards for biocompatibility information
relevant to these medical devices.

| For all medical devices used in extracorporeal circuits.




Table A.1: Biocompatibility Evaluation Endpoints

Medical device categorization by Biological effect
Contact \4
MNatare of Body Contact Dotk _E \ 4 E
== . i ™
5| 2| E E
\ — limited g HEE £ = E
A — limite . = = ; o = | = = | = =)
(=24 h) E1E|E|S|S|E|E|2|5|2|2|28) 5
Boprolongea | 2 | S| E|E|2| 2| 2|5 52| 5|22
Category Contact ‘_:‘Edi‘ﬁﬂ“;lgfﬂ E' ; _E_ :.r::' _-;; % E _E é E g %l: %J
s (S| & | B (9|2 °
C — permanent ‘E - = = =
(= 30.d) = s | = E
ial Evaluati .
Material Evaluation —
A X | X | X \
Intact skin B X X X
C X X | X
Mucosal i * X X
Surface device rm:mhr-am: B X X X 0 =] (8 O
C x X | X ) 5] X N O O
Breached or A X X X O Ly
compromised B X X X O Ly L8 0
surface C x X | X ) 8] X N 5] O O
External Blood path A X X X X 8] K
communicating Y b B X X X X 8] O K
device C x X1 0O X 8] M B O X O [

5 Device categorization mformation can be obtained imformally via email, or as a part of ODE"s Pre-5Submission
process. Fefer to FDA™s gundance document “Requests for Feedback on Medical Device Submissions: The Pre-
Submission Program and Meetings with Food and Drug Admomistration Staff - Guidance for Industry and FIDA
Staft” (February 18, 2014},




Contact

Nature of Bodv Contact -
* Duratdon

)

genicit

A — Hmited
(=24 h)

Cytotoxicity

B — prolonged
(=24 h to 30 d)

Sensitization
Enotoxicity
Implantation

Category Contact

(
Carcinogenicity

Chronic Toxicity

Hemocompatibility

ion or Intracutaneous Reactivity

luctive/Dev elopmental Taxicity#

Acute Svstemic Toxicity
bacute/Subehronic Tovicity

terial-Mediated Pyro

C — permanent

X =1S0 10993-1: 2009 recommended endpoints for consideration
O = Additional FDA recommended endpoints for consideration

Degradation

Implant device ¥ < = = = o O = =
Blood B 3 i b e b b 3 b 4 L
L 3 o b e b b . b 4 L L] Ch

é X =I50 1099312009 recommended endpoints for consideration™
% 0 = Additional FDA recommended endpoints for consideration™
MNote * All X's and ©O7s should be addressed in the biological safety evalonation., exther throogh the use of existing
data. additional endpomi-specific testing, or a rationale for why the endpomnt does not requure additional assessment.
Mote Tissue inclades tissue fluids and subcutaneons spaces
Mote For all devices used in extracorporeal circuits
MNote ™ Reproductive and developmental toxicity should be addressed for novel materials, materials with a known
reproduoctive or developmental toxicity. devices with relevant target populations {e.g__ pregnant women)). andfor
devices where there 1s the probability for local presence of device maternals in the reproduoctive organs.
MNMote (@ Degradation information should be provided for any devices. device components. or maternals remaining 1n
contact with tisspe that are intended to degrade.



Biological Safety Evaluation

Biological Evaluation
Plan (BEP): What are
your risks and how do
you plan to mitigate
them?

Biological Evaluation
Report (BER): Is the

Testing and risk

assessments \
device safe?
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Device Description and Categorization

What is the device?

How does it contact the body?

e Be exact
¢ |s the contact incidental?
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Body Contact

[ )
I d * medical device or component through which a fluid or gas
n I reCt passes, prior to the fluid or gas coming into physical contact
contact

with body tissue (in this case the medical device or medical
device component itself does not physically contact body tissue)

Transitory
contact

* medical device or medical device component that has a very
brief duration of contact with body tissue
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Biological Evaluation Plan (BEP)
Identify Risks by identifying what we already know

yes
42,4361 &
Obtnin davics mabersl = the miabenial
identification and chemical cha- same as i Does ihe device

heve the same chemical

ractarizafion shall ba considered s e

(150 10933-18)

commancially
available
device?

B

Is thiera
suffichent jusifcation
andior clinically relevant cota
{ehemicad and bislogical)
for a risk
gssassmen?

Do the data apply
to chemical mixures?
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Material Characterization

Supplier information
compliance
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Material Characterization

“The extent of chemical characterization
required should reflect the nature and
duration of the clinical exposure...”

ISO 10993-18

Permanent contact :
Perform chemical

Prolonged contact: Use
biocompatibility testing to

Limited contact: identify
materials and processing;

) - support safety. Maybe characterization testing
use biocompatibility : L . ) . .
: chemical characterization with a toxicological risk
testing to support safety. : :
if materials are new. assessment.
J J
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Table A.1 — Endpoints to be addressed in a biological risk assessment

Medical device categorization by Endpoints of biological evaluation
Nature of body contact Comtact duration c L]
A - limited O | rita | Ma / \ Repro
(€241 Physical o | tionor | terial /Acute | Sub | Sub| . - ]':‘t";" Hem [ | Car\ due-
E - prolonged and,.'jnr E].rhn N intra media syste | acu chra omic |\ tien | #°0 | otox| ©0 tive, Deg
Categary Contact (24 hto 30 d) el |2 G | o | ot N[tk | o | oo | vomi |) ef | mpa| i | 22 [ develop)| Fads
pyTO o | L | tibil nic | menta on
C- Long term tion 8 rear geni cityt | cityh cltyby l‘e:.'rc_s ity ty ityd/| toxdici-
>304) vy | mvity | citye P e
A Xz En | E E ~
Intact skin B X E E E
C X E E E
Surface medical A X E E E
device Murcoszal membrane E X E E E E
C X E E E E E E E
Ereached or A X E E E E E
compromised B X E E E E E
surface C X E E E E E E E E E
Blood path, indirect A X E E E E E
B X E E E E E
C X E E E E E E E E E E
Externally Tissue/ A X E E E E E
communicating bone/ B X E E E E E E
medical device dentin! C X E E E E E E E E E
A X E E E E E El
Circulating blood B X E E E E E E
C X E E E E E E E E E
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Chemical Characterization

ISO 10993-18: Chemical ISO 10993-17: Toxicological
characterization of materials Risk Assessment of E&L data
I
e Gathering of data through e Assessment of chemistry
testing for VOCs, SVOCs, results, correlating them to a
NVOCs, and metals patient dose per device

e Calculation of Tolerable
Intake, Tolerable Exposure
and Margins of Safety
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Toxicological Risk Assessment

Research the tox data

Determine E&L results available for each Per ISO 10993-17,

in mg/device compound calculate T/ — TE —

M
(NOAEL or LOAEL) oS

NOAEL/LOAEL: No Adverse Effect Level / Lowest Adverse Effect Leve,
TI/TE: Tolerable Intake/Tolerable Exposure
MOS: Margin of Safety
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Biological Evaluation Plan (BEP)

Test Sample Selection

ISO 10993-1, 6.3.1 a) “Testing shall be
performed on the sterile final product, or
representative samples from the final product

or materials processed in the same manner as
the final product (including sterilization).”

Raw Material

CONFIDENTIAL | © 2019 Nelson Laboratories, LLC | ALL RIGHTS RESERVED




Biological Evaluation Plan (BEP)

Test Sample Selection

Representative Family “Monster”
Coupons :
product grouping product
Exclusion of No patient Removal .Of
electronic
components contact
components
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Biological Evaluation Plan (BEP)

Test Sample Preparation

Extraction Time and Temperature
per 1SO 10993-12

37°C for 24 hours 7 Cytotoxicity

(72 hrs for implants)

37°C for 72 hours
SUTC e o2 natss < Lbiocompatibility

(AII other

testing

70°C for 24 hours

121°C for 1 hours
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Biological Evaluation Plan (BEP)

Test Selection

Table A.1 — Endpoints to be addressed in a biological risk assessment

Medical device categorization by

Endpoints of biological evaluation

Nature of body contact Contact duration
A - limited Irrita Ma- Impla Repro
(s24h) Physical tionor | terial | Acute | Sub | Sub mpia | em Car | duc-
N . Chr | nta Gen| . .
B - prolonged and/for |[Cyto intra media | syste | acu |chro onic| tion | 90 |otox| €IB tive/ Deg
Category Contact {>2-fhto 30d) chemical | toxi cuta ted mic te | mic toxi| ef- |mpal jci. | °8¢ develop | rada
informa- | city neous | pyro | toxi | toxi|toxi ity® | fects- | tibil | tya nic | mental | tionf
C- Long term tion reac geni city® | city®|city® clty be . ity ityd | toxici-
(>304d) tivity city? '
A Xe Eh | E E
Intact skin B X E E E
[ X E E E
Surface medical A X E E E
device Mucosal membrane B X E E E E E
C X E E E E E
Breached or A X E E E E E
compromised B X E E E E E E
surface [ X E E E E E E
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Table A.1 (continued)

Medical dewvice categorization by Endpoints of biological evaluation
Nature of body contact Contact duration c
A - limited 9 Irrita Ma- Repro
(224 h) I“h}"..:ilr:a] "E; mm or teri‘a_l Acute | Sub S:uh Chr h::rah Hem | gan [‘._ar d_u:'-l _

X means prerequisite information needed for a risk assessment.

E means endpoints to be evaluated in the risk assessment (either through the use of
existing data, additional endpoint-specific testing, or a rationale for why assessment of
the endpoint does not require an additional data set). If a medical device is manufactured
from novel materials, not previously used in medical device applications, and not
toxicological data exists in the literature, additional endpoints beyond those marked “E”
in this table should be considered. For particular medical devices, there is a possibility
that it will be appropriate to include additional or fewer endpoints than indicated.

[E.E. PTEENANT WOINEN], NG, 0T IMENICAl (evICes WIeTe tNETE 15 LhE POLENTA] for [oCAl presence of devICE MMALETLAlS I LHE TepTroauC Ve o BAls.
f Degradationinformation should be provided for any medical devices, medical device components or materials remaining within the patient, that have the potential for degradation.
f X 'means prerequisite information needed for a risk assessment.

b E means endpoints to be evaluated in the risk assessment [either through the nse of existing data, additional endpeint-specific testing, or a rationale for why assessment of the endpoint does not
require an additional data set). If a medical device is mamufactured from novel materials, not previously used in medical device applications, and no toxicology data exists in the literaturs, additional
endpoints beyond those marked “E” in this table should be considered. For particular medical devices, there is a possibility that it will be appropriate to include additional or fewer endpoints than
indicated.

I Tissue includes tissue fluids and subcutaneous spaces, For gas pathway devices or components with only indirect tissue contact, see device specific standards for biocompatibility information
relevant to these medical devices.

| For all medical devices used in extracorporeal circuits.




Biological Evaluation Plan

Carcinogens, Mutagens and Reproductive Toxic
Substances (CMR)

Per Section 10.4.2 of the MDR states “Justification regarding the
presence of CMR and/or endocrine-disrupting substances in a
concentration above 0.1 % weight by weight (w/w)” in the device is
required. Per the MDR, the justification should be based on:

argument for

analysis of
possible
alternatives, or

analysis and
estimation of
potential,

current
design
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Biological Evaluation Report

Biological Evaluation
Plan (BEP): What are
your risks and how do
you plan to mitigate
them?

Biological Evaluation

Testing and risk Report (BER): Is the

assessments

device biocompatible?
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Biological Evaluation Report

Review materials of
final finished device

e Address material/processing changes

EAETAES SR ISa o Jdnlce M * Temperature and time of extraction

highlighting test set up e Solvents used
and conclusion e Results

Address any failures e Perform risk assessment
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Biological Evaluation Report

TABLE OF CONTENTS slg Siologica
1.0 Background .....eeeeececeeeeeeeeee e ég E\é?)|3i[tion

CONCLUSION: “Based on the testing results and information
summarized in this report, the DEVICE is biocompatible and

meets the requirements of 1SO10993-1:2009: Biological
evaluation of medical devices — Part 1.

5.2 Biocompatibility Tests Performed...... o

6.0 CoNCIUSION e

7.0 RE N CES . et
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Highlights

‘ Perform an initial risk assessment (BEP)
‘ Clarify approach to Material Characterization

Summary Report (BER) with conclusion regarding
biocompatibility
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