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Part 1: Application of risk management

IS0 22442-2 Medical devices utilizing animal tissues and their derivatives ——
Part 2: Controls on sourcing, collection and handling
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TABLE 1 Recommended Atiributes and

Testing Methods — C:

ity and Cell R: t

Recommended Attribute for
Characterization

Typical Molecule(s) of Interest

Common Test Methods Saction Reference

DMA quantification DA
Muclear localization {staining) Call nuclai
Quantification of a rep tative cellular P!

membrane componant

Quantification of a representative
infracellular molacule

Proteins (for I
Histocompatibility Molecules (MHC))

a-Smoeoth Muscle Actin (aSMA), B-Actin,

Vimentin

Major

Hoechst, drag5, Quantiflucr, Picogrean 514
Hematoxylin and Eosin, Feulgen (Schiff's), 5.1.6.1
4 B-diamidino-2-phenylindole (DAPI)

Phosphorus detection, 544
Choline detection

ELISA 5.1.2
ELISA 515

TABLE 2 Example Discretionary Attributes and

Testing Methods — C: ity and Cell R: t
Discretionary Attribute for Ch 1 Common Ch 1 Modes Commaon Test Methods Saction Reference
aGal {quantification recommended when  Cuantification ELISA (for example, MBE, 1B4 isclectin) 5.1.9
aGal reduction is intended) Localization IHC or IF (for example, M86, IB4 isolectin) 2l
DNA Localization Feulgen (Schiffs), Hoachst, drags, DAPL,
Cyaning 518
Fragment length analysis Agarosa gel electrophoresis
Membrane componants Localization IHC or IF {for example, MHC [}
Damage Associated Molecular Pattern Low waight Hy or Fl assisted carbohydrate
Molecules (DAMPS) Hoparan Sulfate ificati is (FACE) 5.1.51
Proteins (for example, High Mobility Group ELISA o
Box 1 (HMGB1), 5100} quantification
Proteins (for example, HMGB1, S100) IHCHF

localization

TABLE 3 Recommended Attributes and Testing Methods — ECM Integrity

Recommended Atiribute for
Characterization

Typical Molecule(s) of Interest

Common Test Methods Section Reference

Collagen quantification

Glycosaminoglycan quantification

‘Quantification of any other Major ECM
Components (=50 mg/1 g dry weight)

Total collagen

Total glycosaminoglycans

Sulfated glycosaminoglycans

Dependent on product composition

Hydroxyproline quantification with
Chloramine
T/dimethylaminobenzaldehyde (20)

524

Uronic acid quantification with meta-
hydroxydipheny! (20)
1,9-dimethylmethylene blue (DMMB),
Blyscan

5.2.6.1

ELISA, Mass Spectrometry 521

TABLE 4 Example Discretionary Attributes and Testing Methods — ECM Integrity

Attribute for Characterization

Common Characterization Modes

Common Test Methods Section Reference

ECM Structure

Cell-ECM interactions

Collagen

Glycosaminoglycan localization

Protein content

Elastin

Multi-color stains

Micro-structure

As appropriate for intended application
(for example, migration, adhesion,
contractility, metabolism, proliferation,
phenotype, morphology, and ECM
synthesis, degradation, or
reorganization)

Fiber alignment and diameter
Type-specific quantification

Type-specific localization

All glycosaminoglycans
Hyalurenan

Total soluble protein quantification
Biomolecule release profiling

Quantification

Masson’s Trichrome, Movat's
Pentachrome

MicroCT, Scanning Electron
Microscopy (SEM), Transmission
Electron Microscopy (TEM)

522

Cell-based assays as appropriate for 523

intended application

Picrosirius red staining with polarized 5242
microscopy

ELISA, Chromatography, Mass
Spectrometry

IHC/IF, Second harmonic generation,
Raman spectroscopy

5243

Alcian Blue or Movat's Pentachrome
staining
IHC/IF or Hyaluronan Binding Protein

5262

Bicinchoninic Acid assay (BCA),
Lowry, Bradford
Guide F3142 528

ELISA, Fastin 525

TABLE 5 Example Attributes and Testing Methods — Physical and Functional

Attribute for Characterization

Common Characterization Modes

Common Test Methods Standard References

Mechanical properties

Thermal analysis

Degradation properties

Failure limits

Viscoelastic moduli

Denaturation Temperature and En-
thalpy

Mass loss on Drying/Heating
Thermomechanical Properties
Mass loss on degradation

Tensile Strength

Compressive Strength 1SO 7198
Tear Strength Guide F2903
Suture Retention Strength Guide F2150

Ball Burst Strength

Creep testing

Differential Scanning Calorimetry
(DSC)

Thermogravimetric Analysis (TGA)
Thermomechanical Analysis (TMA)
Collagenase Susceptibility

Test Method D6797

ASTM F2150

None identified
None identified
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TABLE 6 Common Testing Methods for Reagent Persistence

Type of Reagent

Common Test Methods

Anionic detergent

Nucleases (that is, DNase and
RNase)

Other

Methylene blue assay
Liquid Chromatography — Mass
Spectrometry

DNA/RNA Zymography
Enzyme activity (Kunitz units)

ity Testing (for I
ISO 10993-33)

Mathods may vary as appropriate for
reagent measured.

Liquid or Gas Chromatography
coupled with Mass Spectroscopy
(LCMS/GCMS) are commonly used.

TABLE 7 Common Sources of Source ECM and dECM Variability

Donor-derived ECM (Human or
Animal)

In Vitro Synthesized ECM

Breed”

Donor Age

Donor Size

Husbandry, Feed Restrictions, Animal
Care Practices”

Harvest Season/Climate”
Medication/Treatments

Sex

Health Indicators

Cell line passage (age)

ECM Harvest endpoint

Harvested cell line genetic variability
Cell culture and conditioning

A Animal only.
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