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ISO 10993-1

E&L testing according 
ISO 10993-18 needed



Extractables & Leachables testing – What?

Patient



Extractables & Leachables testing – What?

Patient

Which compounds are migrating?

ISO 10993-18



Extractables & Leachables testing – What?

Patient

ISO 10993-18 ISO 10993-17

TOXIC?



Extractables testing

→ What CAN come out of 
the material?



Extractables testing

→ What CAN come out of 
the material?

→ What DOES come out from 
the material in the patient?

Leachables testing



Extractables testing Leachables testing

Extractables

Leachables





Sample 
Preparation

1. Test item

2. Extraction solvents

3. Extraction ratio

4. Extraction conditions



1. Test item

• Finished medical device



1. Test item

• Finished medical device

• Only patient contacting parts (direct, indirect) 



2. Extraction solvents



2. Extraction solvents

Source: ISO 10993-18 (2020)



2. Extraction solvents

• Consider the use
• Interactions with specific solutions / drug products?

• Indirect patient contact?



2. Extraction solvents

• Avoid solvents that cause swelling and/or degradation

IPAHEX

UPW IPA HEX



3. Extraction ratio



3. Extraction ratio

Source: ISO 10993-12 (2021)



4. Extraction conditions



4. Extraction conditions

Source: ISO 10993-18 (2020)



4. Extraction conditions

Source: ISO 10993-18 (2020)

1st extraction 2nd extraction 3rd extraction 4th extraction

1st extract 2nd extract 3rd extract 4th extract



1. Techniques

2. Evaluation threshold

Analysis



1. Analytical techniques

Volatile Organic Compounds 
(VOCs)

Semi-Volatile Organic Compounds 
(SVOCs)

Non-Volatile Organic Compounds 
(NVOCs)

Elements



1. Analytical techniques

HS-GC/MS

Screening
GC/MS

Screening
LC/MS

Screening

ICP/OES
ICP/MS

Target



1. Analytical techniques



2. Analytical Evaluation Threshold (AET)

“Threshold below which the analyst need not identify or quantify leachables or 
extractables or report them for potential toxicological assessment”

AET?



2. Analytical Evaluation Threshold (AET)

Source: ISO 10993-18 (2020)



2. Analytical Evaluation Threshold (AET)

Source: ISO 10993-18 (2020)

Dose Based Threshold

Threshold of Toxicological Concern (µg/day)

< DBT > DBT



2. Analytical Evaluation Threshold (AET)

Source: ISO 10993-18 (2020)

Dose Based Threshold

Threshold of Toxicological Concern (µg/day)

ISO/TS 21726



2. Analytical Evaluation Threshold (AET)

Source: ISO 10993-18 (2020)

Uncertainty Factor

to account for the analytical uncertainty of the 
screening methods used to estimate 
extractables’ concentrations in an extract



2. Analytical Evaluation Threshold (AET)

Source: ISO 10993-18 (2020)

Uncertainty Factor

to account for the analytical uncertainty of the 
screening methods used to estimate 
extractables’ concentrations in an extract



2. Analytical Evaluation Threshold (AET)

Source: ISO 10993-18 (2020)

A: # devices used to generate the extract
B:  Volume of the extract (mL)
C: Clinical exposure (# devices/day)



2. Analytical Evaluation Threshold (AET)

Source: ISO 10993-18 (2020)

AET
µg

mL
=
1.5

µg
day

x
1 device

50 mL x 2 devices/day

2
= 0.0075

- Long-term contacting device (> 10 years)

- 1 device (A) extracted in 50 mL (B)

- Clinical exposure (C) = 2 devices / day

- UF = 2



2. Analytical Evaluation Threshold (AET)

AET!

2

1

3 4 5



Identification

Quantification



Sample 
Preparation

▪ Crucial first step!
▪ Think before you start!

▪ Are you testing what you need to test?
▪ Are the chosen extraction conditions justifiable?

▪ Screen broad at the right limit!

Analysis
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