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ISO/TC194 Biological evaluation of medical devices

WG name ISO 10993 Series

Approach to biological evaluation and terminology Part 1: Evaluation and testing in the risk management process

Part 9: Framework for identification and quantification of potential degradation products

Part 13: Identification and quantification of degradation products from polymeric medical devices
Part 14: Identification and quantification of degradation products from ceramics

Part 15: Identification and quantification of degradation products from metals and alloys

Degradation aspects related to biological testing

Animal protection aspects Part 2: Animal welfare requirements

Clinical investigations of medical devices in humans 1SO 14155 Good clinical practice

Cytotoxicity Part 5: Tests for in vitro cytotoxicity

Mutagenicity, carcinogenicity and reproductive toxicity | Part 3: Tests for genotoxicity, carcinogenicity and reproductive toxicity

Systemic toxicity

Part 11: Tests for systemic toxicity
Part 20: Principles and methods for immunotoxicology testing of medical devices

Irritation, sensitization

Part 10: Tests for skin sensitization
Part 23: Determination of skin irritation of medical device extracts using Reconstructed human Epidermis (RhE)

Effects on blood

Part 4: Selection of tests for interactions with blood

Implantation

Part 6: Tests for local effects after implantation

Part 7: Ethylene oxide sterilization residuals

Part 17: Establishment of allowable limits for leachable substances

TS 21726 : Application of the threshold of toxicological concern (TTC) for assessing biocompatibility of
extractable substances from medical devices

Allowable limits for leachable substances

Sample preparation and reference materials Part 12: Sample preparation and reference materials

Toxicokinetics Part 16: Toxicokinetic study design for degradation products and leachables

Part 18: Chemical characterization of materials

Material characterization Part 19: Physico-chemical, morphological and topographical characterization of materials

Strategic approach to biological assessment TR 15499 : Guidance on the conduct of biological evaluation within a risk management process

Pyrogenicity TR 21582 : Principle and method for pyrogen testing of medical devices

Nanomaterials Part 22: Guidance on nanomaterials
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ISO/TC194 Biological evaluation of medical devices

WG name ISO 10993 Series

Approach to biological evaluation and terminology Part 1: Evaluation and testing in the risk management process
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ISO/TC194 Biological evaluation of medical devices

WG name ISO 10993 Series

Approach to biological evaluation and terminology Part 1: Evaluation and testing in the risk management process@

Part 9: Framework for identification and quantification of potential degradation products

Part 13: Identification and quantification of degradation products from polymeric medical devices
Part 14: Identification and quantification of degradation products from ceramics

Part 15: Identification and quantification of degradation products from metals and alloys
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Degradation aspects related to biological testing
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extractable substances from medical devices

Sample preparation and reference materials Part 12: Sample preparation and reference materials

Toxicokinetics Part 16: Toxicokinetic study design for degradation products and leachables

Part 18: Chemical characterization of materials

Material characterization Part 19: Physico-chemical, morphological and topographical characterization of materials

Strategic approach to biological assessment TR 15499 : Guidance on the conduct of biological evaluation within a risk management process

Pyrogenicity TR 21582 : Principle and method for pyrogen testing of medical devices

Nanomaterials Part 22: Guidance on nanomaterials
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ISO/TC194 Biological evaluation of medical devices

ISO 10993 Series

Approach to biological evaluation and terminology Part 1: Evaluation and testing in the risk management process

Part 9: Framework for identification and quantification of potential degradation products

Part 13: Identification and quantification of degradation products from polymeric medical devices
Part 14: Identification and quantification of degradation products from ceramics

Part 15: Identification and quantification of degradation products from metals and alloys

Degradation aspects related to biological testing

Animal protection aspects Part 2: Animal welfare requirements

Clinical investig
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Toxicokinetics

Part 18: Chemical characterization of materials

Material characterization Part 19: Physico-chemical, morphological and topographical characterization of materials

Strategic approach to biological assessment TR 15499 : Guidance on the conduct of biological evaluation within a risk management process

Pyrogenicity TR 21582 : Principle and method for pyrogen testing of medical devices
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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
(24 h)
B prolonged
(>24 h to30 d)
C -Longterm
(>30 d)
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Intact skin

Surface medical Mucosal

device membrane

Breached or

compromised

surface

Blood path,
indirect

Externally Tissue/

communicating bone/

medical device dentin

Circulating blood

Tissue/bone

Implant medical

device
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X means prerequisite information needed for a risk assessment. E means endpoints to be evaluated in the risk assessment.
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AC-1 (2K) 1.07 AC-1 (2K)
AC-2 (27) 0.994 135 0.68 AC2 (27K) 1.75
AC-3 (2A) 2.56 AC-3 (2K) 1.53

AC-4 (%) 0.997 -1 AC-4 (2K) 2.53

AC-5 (2&) 1.15 N AC-5 (2K) 2.10
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15% 505
test materials

Silicone +
25% Heptanoic Acid

||
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N PVC +
E80A 4% Genapol 15% s 2% qumale Acid
materials

test

Toxicology in Vitro, 50:439-449 (2018) &Y —&pk %

—

RhE €7

O Negative Control
BVehicle control
OPositive control
0100 % Silicone
BPolyurethane ES80A
OPVC + 4 % Genapol
BSilicone + 15 % SDS

OSilicone + 25 % Heptanoic Acid

my-1

HfrehpHERER

RRS AR BRME N we

T i
100% Silicone NI

NI

NI
Polyurethane E80A NI NI

PVC + 4%Genapol | |

Silicone + 15% SDS | NI

Silicone + 25%Heptanoic Acid | NI |

Y-1 (PVC nagative control) NI NI

Y-4 (PVC-Genapol X-080) I |
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< 1-Methyl-3-phenylpiperazine >
EpiDerm E7 /)L

1n Vvitro
FHER

1n vivo

FER

LabCyte ET )L

conc.

MTT (%)

MIF (S/N)

IL-10t (SIN)

conc.

MTT (%)

MIF (S/N)

IL-10c (S/N)

PC

0.71

43.72

212.81

PC

4.36

31.73

9.35

VvC

95.68

1.83

1.78

VC

103.24

0.85

0.90

10 mg/mL

74.94

77.28

483.91

10 mg/mL

81.93

6.69

3.78

15 mg/mL

40.10

101.15

428.77

15 mg/mL

29.05

20.00

5.91

20 mg/mL

48.00

127.92

386.08

20 mg/mL

12.93

24.62

5.52
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conc.

KRlE
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&8

0

£8

0

10 mg/mL

0

0.0

BRI

5 mg/mL

0.1

0.1

R

50 mg/mL

0.67

0.7

£

10 mg/mL

1.9

1.9

REE

200 mg/mL

5.23

5.2

LY

20 mg/mL

4.9

4.9

REE
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1-Bromothexane
Cinnamaldehyde
Heptanal

Heptanoic acid
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% & X 4E Key event #& H in vitro

ST

Non—-animal methods for
skin sensitization

Guideline

Principle of the test

Time of
exposure

Experimental system

Application

Non

Polar polar

event 1: molecular initiating event o

f colvalent protein binding

DPRA (Direct Peptide Reactivity
Assay)

OECD 442C

colvalent protein binding

24h

Cys and Lys peptide, 100 mM, HPLC, 220nm detection

ADRA (Amino acid Derivative
Reactivity Assay)

OECD 442C

colvalent protein binding

24h

NAC and NAL, 1 mM, HPLC, 281nm detection

C-SPRA (Chromophore-Solid
Peptide Reactivity Assay)

none

colvalent protein binding

24h

Cys and Lys peptide resine,elution,

event 2: activation of epidermal ker:

tinocytes

. ™
KeratinoSens

OECD 442D

Activation of epidermal keratinocytes.
ARE of the human AKR1C2 gene

KeratinoSens™ transgenic cell line, luciferase gene
induction

LuSens

OECD 442D

Activation of epidermal keratinocytes.
ARE of the rat NQO1 gene

LuSens transgenic cell line,
luciferase gene induction

SENS-IS

ongoing

Activation of epidermal keratinocytes.
Gene expression of two groups

RhE models Episkin and SkinEthic RHE,
64 genes expression measured by qRT-PCR

IL-18 RhE Assay

none

Activation of epidermal keratinocytes.
IL-18 release.

RhE models SkinEthic RHE, VUmc—EE, EpiCS, and
EpiDerm, Quantification of IL-18 by ELISA and MTT test

EpiSensA

none

Activation of epidermal keratinocytes.
Gene expression of 4 genes

RhE models LabCyte EPI-MODEL 24, 4 marker genes
expression measured by gqRT-PCR

SenCeeTox

none

Activation of epidermal keratinocytes.
Gene expression of 11 genes

RhE models EpiDerm EPI-200 and SkinEthic RHE,
11 genes expression measured by gRT-PCR

event 3: activation of epidermal den

dritic cells

h-CLAT

OECD 442E

CD86 and CD54 expression

Activation of epidermal dendritic cells,

THP-1 human monocytic leukaemia cell line, FACS,
expression of CD86 and CD54

U-SENS™

OECD 442E

CD86 expression

Activation of epidermal dendritic cells,

U937, Human histiocytic lymphoma cell line, FACS,
expression of CD86

IL-8 Luc Assay

OECD 442E

IL-8 and GAPDH expression

Activation of epidermal dendritic cells,

THP-1-derived IL-8 reporter cell line (THP-G8),
luciferase gene induction

GARD (Genomic Allergen Rapid
Detection)

ongoing

Activation of dendritic cells.
GARD prediction signature (GPS)

The GARD skin cell line, SenzaCells, human myeloid origin
similar to dendritic cells. Genomic biomarkers (200 genes
in the GPS) is measured using NanoString platform

O
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1,4-Dihydroquinone 123-31-9 Soild Strong (0.11) 5,10,25%
Methyl-2-octynoate 111-12-6 Liquid Strong (0.45) 5,10,25%
Isoeugenol 97-54-1 Liquid Moderate (1.2) 5,10,20%
Cinnamic aldehyde 104-55-2 Liquid Moderate (1.2) 5,10,20%
2-Ethylhexyl acrylate ~ 103-11-7 Liquid Weak (10) 5,10,30%
Citral 5392-40-5 Liquid Weak (13) 5,10,30%
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Comparative Oncology Trials Consortium

The Comparative Oncology Trials Consortium (COTC) is an active network of twenty academic comparative on-
cology centers, centrally managed by the NIH-NCI-Center for Cancer Research's Comparative Oncology Pro-
gram, that functions to design and execute clinical trials in dogs with cancer to assess novel therapies. The goal
of this effort is to answer biological questions geared to inform the development path of these agents for future
use in human cancer patients. Trials conducted by the COTC are pharmacokinetically and pharmacodynamically
rich with the product of this work directly integrated into the design of current human Phase | and Il clinical trials.
Our trials are carried at COTC member institutions, which currently include 22 sites.

All veterinary universities that met the established criteria have been invited to join the Comparative Oncology
Trial Consortium.

Click a star on the map to visit that member's website
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