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WG3  Animal protection aspects  Part 2: Animal welfare requirements

WG4  Clinical investigations of medical devices in humans  ISO 14155 Good clinical practice

WG5  Cytotoxicity  Part 5: Tests for in vitro cytotoxicity
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WG10  Implantation  Part 6: Tests for local effects after implantation

WG11  Allowable limits for leachable substances 
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substances  DTS 21726 Application of the threshold of toxicological concern (TTC) for assessing
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WG12  Sample preparation and reference materials  Part 12: Sample preparation and reference materials
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WG17  Nanomaterials  Part 22: Guidance on nanomaterials
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Summary of the systematic approach to a biological evaluation of medical 
devices as part of a risk management process  

Same geometry and physical 
properties ?�

Obtain physical / chemical 
information. Consider 

material characterization.�
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Endpoints to be addressed in a biological risk assessment  

X means prerequisite information needed for a risk assessment.   E means endpoints to be evaluated in the risk assessment. �

(',��,��-*�,#('

�,�!(*0 (',��,

��2%#&#,��
�3�	�"�

��)*(%('!��
�
�	�"�,(�����
�2�('!,�*&

�
�����

� � � � �

� � � � �

 � � � �

� � � � �

� � � � � � � �

 � � � � � � � � � �

� � � � � � �

� � � � � � � � �

 � � � � � � � � � � � �

� � � � � � � �

� � � � � � � � �

 � � � � � � � � � � � � �

� � � � � � �

� � � � � � � � � �

 � � � � � � � � � � � �

� � � � � � � � �

� � � � � � � � � � �

 � � � � � � � � � � � � �

� � � � � � �

� � � � � � � � � �

 � � � � � � � � � � � �

� � � � � � � � � �

� � � � � � � � � � �

 � � � � � � � � � � � � �

�#++-���('�

�%((�

�&)%�',�&��#��%
��.#��

�*���"���(*
�(&)*(&#+��

+-* ���

�-* ����&��#��%
��.#��

�%((��)�,"�
#'�#*��,

�#++-��
�('��
��',#'

#*�-%�,#'!��%((�

�/,�*'�%%0
�(&&-'#��,#'!
&��#��%���.#��

�',��,�+$#'

�-�(+�%
&�&�*�'�

�
-
��

"
*(

'
#�

�,(
/#�

#,0

�
-
���

-
,�

�,(
/#�

#,0

�
�
-
,�

�+0+,�
&

#�
�,(

/#�
#,0

�
�,�

*#�%�&
�
�#�,�

�
)0*(

!�
'
#�

#,0

�**#,�,#(
'
�(

*�#'
,*��

-
,�'

�
(
-
+

*�
��

,#.#,0

�
�
'
+#,#1�,#(

'

��,-*��( ��(�0��(',��,

���#��%���.#�����,�!(*#1�,#('��0

�
�
!*���,#(

'

�
�
)*(

�-
�
,#.�

�
��

.�
%(

)&
�
'
,�%,(

/#�
#,0


�*�

#'
(
!�

'
#�

#,0

�
�
'
(
,(

/#�
#,0

�
�
&

(
�
(
&

)�,#�#%#,0

�&
)%�'

,�,#(
'
��

  �
�
,+


"
*(

'
#�

�,(
/#�

#,0


0,(

,(
/#�

#,0

�
"
0+#�

�%��'
��

(
*��

"
�
&

#�
�%

#'
 (

*&
�,#(

'

�'�)(#',+�( ��#(%(!#��%��.�%-�,#('

ƼǆǂƜƧƦƯƯƩƣƧƜƴǜǜǓǦƜƴƜɰŊƴƤƧɱ�

Endpoints to be addressed in a biological risk assessment  

X means prerequisite information needed for a risk assessment.   E means endpoints to be evaluated in the risk assessment. �

(',��,��-*�,#('

�,�!(*0 (',��,

��2%#&#,��
�3�	�"�

��)*(%('!��
�
�	�"�,(�����
�2�('!,�*&

�
�����

� � � � �

� � � � �

 � � � �

� � � � �

� � � � � � � �

 � � � � � � � � � �

� � � � � � �

� � � � � � � � �

 � � � � � � � � � � � �

� � � � � � � �

� � � � � � � � �

 � � � � � � � � � � � � �

� � � � � � �

� � � � � � � � � �

 � � � � � � � � � � � �

� � � � � � � � �

� � � � � � � � � � �

 � � � � � � � � � � � � �

� � � � � � �

� � � � � � � � � �

 � � � � � � � � � � � �

� � � � � � � � � �

� � � � � � � � � � �

 � � � � � � � � � � � � �

�#++-���('�

�%((�

�&)%�',�&��#��%
��.#��

�*���"���(*
�(&)*(&#+��

+-* ���

�-* ����&��#��%
��.#��

�%((��)�,"�
#'�#*��,

�#++-��
�('��
��',#'

#*�-%�,#'!��%((�

�/,�*'�%%0
�(&&-'#��,#'!
&��#��%���.#��

�',��,�+$#'

�-�(+�%
&�&�*�'�

�
-
��

"
*(

'
#�

�,(
/#�

#,0

�
-
���

-
,�

�,(
/#�

#,0

�
�
-
,�

�+0+,�
&

#�
�,(

/#�
#,0

�
�,�

*#�%�&
�
�#�,�

�
)0*(

!�
'
#�

#,0

�**#,�,#(
'
�(

*�#'
,*��

-
,�'

�
(
-
+

*�
��

,#.#,0

�
�
'
+#,#1�,#(

'

��,-*��( ��(�0��(',��,

���#��%���.#�����,�!(*#1�,#('��0

�
�
!*���,#(

'

�
�
)*(

�-
�
,#.�

�
��

.�
%(

)&
�
'
,�%,(

/#�
#,0


�*�

#'
(
!�

'
#�

#,0

�
�
'
(
,(

/#�
#,0

�
�
&

(
�
(
&

)�,#�#%#,0

�&
)%�'

,�,#(
'
��

  �
�
,+


"
*(

'
#�

�,(
/#�

#,0


0,(

,(
/#�

#,0

�
"
0+#�

�%��'
��

(
*��

"
�
&

#�
�%

#'
 (

*&
�,#(

'

�'�)(#',+�( ��#(%(!#��%��.�%-�,#('ýăčɭCyč¢kȜ-«Ȅ�ƒ�

Čû¡/¦¡ç¡/ČȄȱ¡/ĄæČĄç¡/Ą4Ŕ¡ȜƐů?�

Eů?�



ƼǆǂƜƧƦƯƯƩƣƧƮƜƹǗǕǣǠǓƜƧƢƜƨ�

Start*
Establish contact  

(5.2.1)

Assess 
contact.  Is there 

direct or indirect contact between 

device and potentially affected 

individual?  
(5.2.2)

Establish the device’s hypothetical 
worst case chemical release
via compositional profiling

(see Figure 2 and NOTE in 5.3.3)

Yes

Does hypothetical

worst case chemical release 

exceed the safety threshold for any 

chemical constituent?

(5.6.2)

Does the 

toxicological safety 

assessment conclude the 

extractables present an

 acceptable health risk?

(5.8.2)

Estimate the device’s actual chemical release via its 
extractables profile. Perform a toxicological risk 

assessment of all reported extractables per 10993-17.  

(see Figure 3)

Yes

Determine the device’s actual chemical release via its 
leachables profile. Perform a toxicological risk 

assessment of all reported leachables per 10993-17. 
(see Figure 4)

End; Chemical Characterization Complete
From a chemical perspective, the device 

has been established to present an

acceptable health risk. 

Evaluate safety further per 10993-1 as 

appropriate 
(5.11.1)

No

Yes

Is chemical 

information sufficient for a 

toxicological risk assessment, and does it 

conclude that there is an acceptable

risk from the leachables?

(5.10.2)

End; Chemical Characterization Complete

From a chemical perspective, the device 

has not been established to present an 

acceptable health risk.  

Evaluate safety further per 

ISO 10993-1 as appropriate. (5.11.2)

No

Yes

End
ISO 10993 does 

not apply
No

 Is there a 

clinically established 

device with the same configuration, 

composition, & clinical use? (5.4, 
Annex C, and 

10993-1)

Yes

No

Establish the device’s 
configuration. composition, 

and clinical use
(5.3 and Figure 2)

No

*Note that the flowchart can be entered and exited at multiple points (see text of 5.1).

Start

Gather information on materials & chemical 
constituents (including additives, process aids, 

manufacturing residuals) to establish device 
configuration & materials composition.

Establish clinical use  (5.3.2)

Is there a 
clinically established 
device with the same 

configuration, composition, & 
clinical use? (5.4, Annex C,  

and ISO 10993-1, 
Fig 1)

Does 
hypothetical worst case 

chemical release exceed the safety 
threshold for any chemical 

constituent?
 (5.6.2)

Generate information (such as compositional 
testing) that is necessary to complete the device 
configuration and materials composition  (5.3.3)

Establish the appropriate 
safety threshold  (5.5 and 

ISO 10993-17)

Establish the hypothetical worst 
case chemical release based on 
exposure to all of the device’s 
chemical constituents (5.6.1)

No

No

Yes

End; Chemical Characterization Complete
From a chemical perspective, the device 

has been established to present an 
acceptable health risk.  

Evaluate safety further per 
ISO 10993-1 as appropriate 

(5.11.1)

Yes

Perform extractables 
testing, as appropriate 

(See Figure 3) 

or consider other
10993-17 approaches

 Is there sufficient 
information on 
composition?No

Yes

 Is there sufficient 
information on 
composition?

No

Yes

Is there a need 
to consider chemical analyses of 
extractables or leachables? (See 

NOTE in 5.3.3)

End; Chemical Characterization Complete
From a chemical perspective, the device 
has not been established to present an 

acceptable health risk.  
Evaluate safety further per 
ISO 10993-1 as appropriate

(5.11.2)

Yes

No

Information Gathering 
& Evaluation

Information Generation 
(Analytical Testing)

Toxicology Based 
Decisions
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Start*
Establish contact  

(5.2.1)

Assess 
contact.  Is there 

direct or indirect contact between 

device and potentially affected 

individual?  
(5.2.2)

Establish the device’s hypothetical 
worst case chemical release
via compositional profiling

(see Figure 2 and NOTE in 5.3.3)

Yes

Does hypothetical

worst case chemical release 

exceed the safety threshold for any 

chemical constituent?

(5.6.2)

Does the 

toxicological safety 

assessment conclude the 

extractables present an

 acceptable health risk?

(5.8.2)

Estimate the device’s actual chemical release via its 
extractables profile. Perform a toxicological risk 

assessment of all reported extractables per 10993-17.  

(see Figure 3)

Yes

Determine the device’s actual chemical release via its 
leachables profile. Perform a toxicological risk 

assessment of all reported leachables per 10993-17. 
(see Figure 4)

End; Chemical Characterization Complete
From a chemical perspective, the device 

has been established to present an

acceptable health risk. 

Evaluate safety further per 10993-1 as 

appropriate 
(5.11.1)

No

Yes

Is chemical 

information sufficient for a 

toxicological risk assessment, and does it 

conclude that there is an acceptable

risk from the leachables?

(5.10.2)

End; Chemical Characterization Complete

From a chemical perspective, the device 

has not been established to present an 

acceptable health risk.  

Evaluate safety further per 

ISO 10993-1 as appropriate. (5.11.2)

No

Yes

End
ISO 10993 does 

not apply
No

 Is there a 

clinically established 

device with the same configuration, 

composition, & clinical use? (5.4, 
Annex C, and 

10993-1)

Yes

No

Establish the device’s 
configuration. composition, 

and clinical use
(5.3 and Figure 2)

No

*Note that the flowchart can be entered and exited at multiple points (see text of 5.1).

Start

Gather information on materials & chemical 
constituents (including additives, process aids, 

manufacturing residuals) to establish device 
configuration & materials composition.

Establish clinical use  (5.3.2)

Is there a 
clinically established 
device with the same 

configuration, composition, & 
clinical use? (5.4, Annex C,  

and ISO 10993-1, 
Fig 1)

Does 
hypothetical worst case 

chemical release exceed the safety 
threshold for any chemical 

constituent?
 (5.6.2)

Generate information (such as compositional 
testing) that is necessary to complete the device 
configuration and materials composition  (5.3.3)

Establish the appropriate 
safety threshold  (5.5 and 

ISO 10993-17)

Establish the hypothetical worst 
case chemical release based on 
exposure to all of the device’s 
chemical constituents (5.6.1)

No

No

Yes

End; Chemical Characterization Complete
From a chemical perspective, the device 

has been established to present an 
acceptable health risk.  

Evaluate safety further per 
ISO 10993-1 as appropriate 

(5.11.1)

Yes

Perform extractables 
testing, as appropriate 

(See Figure 3) 

or consider other
10993-17 approaches

 Is there sufficient 
information on 
composition?No

Yes

 Is there sufficient 
information on 
composition?

No

Yes

Is there a need 
to consider chemical analyses of 
extractables or leachables? (See 

NOTE in 5.3.3)

End; Chemical Characterization Complete
From a chemical perspective, the device 
has not been established to present an 

acceptable health risk.  
Evaluate safety further per 
ISO 10993-1 as appropriate

(5.11.2)

Yes

No

Information Gathering 
& Evaluation

Information Generation 
(Analytical Testing)

Toxicology Based 
Decisions

Fig. 2�

Fig. 2�

Fig. 3�

Fig. 4�
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Start*
Establish contact  

(5.2.1)

Assess 
contact.  Is there 

direct or indirect contact between 

device and potentially affected 

individual?  
(5.2.2)

Establish the device’s hypothetical 
worst case chemical release
via compositional profiling

(see Figure 2 and NOTE in 5.3.3)

Yes

Does hypothetical

worst case chemical release 

exceed the safety threshold for any 

chemical constituent?

(5.6.2)

Does the 

toxicological safety 

assessment conclude the 

extractables present an

 acceptable health risk?

(5.8.2)

Estimate the device’s actual chemical release via its 
extractables profile. Perform a toxicological risk 

assessment of all reported extractables per 10993-17.  

(see Figure 3)

Yes

Determine the device’s actual chemical release via its 
leachables profile. Perform a toxicological risk 

assessment of all reported leachables per 10993-17. 
(see Figure 4)

End; Chemical Characterization Complete
From a chemical perspective, the device 

has been established to present an

acceptable health risk. 

Evaluate safety further per 10993-1 as 

appropriate 
(5.11.1)

No

Yes

Is chemical 

information sufficient for a 

toxicological risk assessment, and does it 

conclude that there is an acceptable

risk from the leachables?

(5.10.2)

End; Chemical Characterization Complete

From a chemical perspective, the device 

has not been established to present an 

acceptable health risk.  

Evaluate safety further per 

ISO 10993-1 as appropriate. (5.11.2)

No

Yes

End
ISO 10993 does 

not apply
No

 Is there a 

clinically established 

device with the same configuration, 

composition, & clinical use? (5.4, 
Annex C, and 

10993-1)

Yes

No

Establish the device’s 
configuration. composition, 

and clinical use
(5.3 and Figure 2)

No

*Note that the flowchart can be entered and exited at multiple points (see text of 5.1).

Start

Gather information on materials & chemical 
constituents (including additives, process aids, 

manufacturing residuals) to establish device 
configuration & materials composition.

Establish clinical use  (5.3.2)

Is there a 
clinically established 
device with the same 

configuration, composition, & 
clinical use? (5.4, Annex C,  

and ISO 10993-1, 
Fig 1)

Does 
hypothetical worst case 

chemical release exceed the safety 
threshold for any chemical 

constituent?
 (5.6.2)

Generate information (such as compositional 
testing) that is necessary to complete the device 
configuration and materials composition  (5.3.3)

Establish the appropriate 
safety threshold  (5.5 and 

ISO 10993-17)

Establish the hypothetical worst 
case chemical release based on 
exposure to all of the device’s 
chemical constituents (5.6.1)

No

No

Yes

End; Chemical Characterization Complete
From a chemical perspective, the device 

has been established to present an 
acceptable health risk.  

Evaluate safety further per 
ISO 10993-1 as appropriate 

(5.11.1)

Yes

Perform extractables 
testing, as appropriate 

(See Figure 3) 

or consider other
10993-17 approaches

 Is there sufficient 
information on 
composition?No

Yes

 Is there sufficient 
information on 
composition?

No

Yes

Is there a need 
to consider chemical analyses of 
extractables or leachables? (See 

NOTE in 5.3.3)

End; Chemical Characterization Complete
From a chemical perspective, the device 
has not been established to present an 

acceptable health risk.  
Evaluate safety further per 
ISO 10993-1 as appropriate

(5.11.2)

Yes

No

Information Gathering 
& Evaluation

Information Generation 
(Analytical Testing)

Toxicology Based 
Decisions

NOTE    As stated in ISO 10993-1, 6.1, “The extent of physical and/or 
chemical characterization required depends on what is known about the 
material formulation, what nonclinical and clinical safety and toxicological data 
exist, and on the nature and duration of body contact with the medical device. 
At a minimum, the characterization addresses the constituent chemicals of the 
medical device and possible residual process aids or additives used in its 
manufacture.”�

5.3.3 Information generation Note�

ISO 10993-18 Table 4�

Test methodologies for assessing the structural composition of medical device materials�

Material type Characteristic Example methods Qualitative Quantitative 

Metals and alloys 
Crystallographic phases 

X-ray diffraction ǋ� Ǫ�

Electron diffraction ǋ� Ǫ�

Micro/Macro structure Metallography ǋ� ǋ�

Ceramics 

Valency Colourimetric analysis ǋ� Ǫ�

Phases X-ray diffraction ǋ� Ǫ�

Microstructure Microscopy Ǫ� ǋ�

Natural macro-molecules  

Configuration, pendant group 
analysis 

Titration Ǫ� ǋ�

Spectroscopy ǋ� ǋ�

Chain configuration, tacticity 
Spectroscopy (13C NMR) ǋ� ǋ�

DSC ǋ� Ǫ�

Chain configuration, presence of 
crosslinks 

Sol-gel extraction ǋ� Ǫ�

Di-sulphide link analysis Ǫ� ǋ�

Chain configuration, branching 
DMTA Ǫ� ǋ�

Spectroscopy ǋ� ǋ�



ISO 10993-18 Table 4�

Test methodologies for assessing the structural composition of medical device materials�

ǀǏǢǓǠǗǏǚƜǢǧǞǓ� ƶǖǏǠǏǑǢǓǠǗǡǢǗǑ� ƸǦǏǛǞǚǓƜǛǓǢǖǝǒǡ� ǄǣǏǚǗǢǏǢǗǤǓ� ǄǣǏǜǢǗǢǏǢǗǤǓ�

ǆǧǜǢǖǓǢǗǑƜǃǝǚǧǛǓǠ�

ƶǝǜǡǢǗǢǣǓǜǢƜǡǢǠǣǑǢǣǠǓ� ƹǇƼǅƢƜǅǏǛǏǜƜǆǞǓǑǢǠǝǡǑǝǞǧ� ǋ� ǋ�

ƶǠǧǡǢǏǚǚǗǜǗǢǧ� ƷǆƶƢƜǋƣǠǏǧƜǒǗǔǔǠǏǑǢǗǝǜƢƜǅǏǛǏǜ� ǋ� ǋ�

ƶǝǜǔǗǕǣǠǏǢǗǝǜƢƜǞǓǜǒǏǜǢƜǕǠǝǣǞƜǏǜǏǚǧǡǗǡ�
ǇǗǢǠǏǢǗǝǜ� Ǫ� ǋ�

ǆǞǓǑǢǠǝǡǑǝǞǧƜƟǁǀǅƠ� ǋ� ǋ�

ƶǝǜǔǗǕǣǠǏǢǗǝǜƢƜǞǠǓǡǓǜǑǓƜǝǔƜǒǝǣǐǚǓƜ
ǐǝǜǒǡ�

ǆǞǓǑǢǠǝǡǑǝǞǧƜƟƼǅƥǈǉƠ� ǋ� ǋ�

ƼǝǒǗǜǓƜǜǣǛǐǓǠ� Ǫ� ǋ�

ƶǝǜǔǗǕǣǠǏǢǗǝǜƢƜǑǝǞǝǚǧǛǓǠƜ
ǑǖǏǠǏǑǢǓǠǗǨǏǢǗǝǜ�

ǆǞǓǑǢǠǝǡǑǝǞǧƜƟƼǅƥǁǀǅƠ� ǋ� ǋ�

ƶǖǏǗǜƜǑǝǜǔǗǕǣǠǏǢǗǝǜƢƜǢǏǑǢǗǑǗǢǧ�
ǆǞǓǑǢǠǝǡǑǝǞǧƜƟƧƩƶƜǁǀǅƠ� ǋ� ǋ�

ƷǆƶƢƜǇƺƴ� ǋ� Ǫ�

ƶǖǏǗǜƜǑǝǜǔǗǕǣǠǏǢǗǝǜƢƜǞǠǓǡǓǜǑǓƜǝǔƜǑǠǝǡǡƜ
ǚǗǜǙǡ�

ǆǝǚƣǕǓǚƜǓǦǢǠǏǑǢǗǝǜ� ǋ� Ǫ�

ƷǀǇƴ� Ǫ� ǋ�

ƶǖǏǗǜƜǐǠǏǜǑǖǗǜǕ� ǆǞǓǑǢǠǝǡǑǝǞǧƜƟǁǀǅƠ� ǋ� ǋ�

ƶǝǜǔǗǕǣǠǏǢǗǝǜ� ǅǖǓǝǚǝǕǧ� ǋ� ƣ�

ǀǝǚǓǑǣǚǏǠƜǛǏǡǡƜǏǜǒƥǝǠƜǛǝǚǓǑǣǚǏǠƜǛǏǡǡƜ
ǒǗǡǢǠǗǐǣǢǗǝǜ�

ƺǃƶ� Ǫ� ǋ�

ƸǜǒƜǕǠǝǣǞƜǏǜǏǚǧǡǗǡ� Ǫ� ǋ�

ǂǡǛǝǛǓǢǠǧ� Ǫ� ǋ�

ǆǢǏǢǗǑƜǚǗǕǖǢƜǡǑǏǢǢǓǠǗǜǕ� Ǫ� ǋ�

ǆǝǚǣǢǗǝǜƜǤǗǡǑǝǛǓǢǠǧ� Ǫ� ǋ�

ǆǓǒǗǛǓǜǢǏǢǗǝǜ� Ǫ� ǋ�

ǀǏǡǡƜǡǞǓǑǢǠǝǛǓǢǠǧ� ǋ� ǋ�
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Cy4ÓëȜŶĆ4ƕ�

•  ICP-MS 
•  ICP-OES 
•  LC-ICP-MS 
•  IC-ICP-MS 

•  LC-UV or CAD 
•  LC-MS/MS 
•  LC-HRMS 
•  IC-MS 
•  Cloud Libraries 

•  GC-MS 
•  GC-HRMS 
•  EI & CI 
•  Library search 

•  GC-MS 
•  GC-HRMS 
•  Headspace 
•  EI & CI 
•  Library search 

+ Volatile, Semi-volatile�

NMR�
+�
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ŪŽ4ÓŘȰ8ĆȌȐ4Ɗ4Ó 

Separa&on	
technique	

MS 
Ion	source	 Analyzer	 Detector	

Gas chromatography 
Liquid chromatography 
Capillary electrophoresis 

EI : Electron Ionization 
CI : Chemical Ionization 
FD : Field Desorption 
ESI : Electro Spray Ionization 
APCI : Atmospheric Pressure Chemical Ionization 
APPI : Atmospheric Pressure Photo Ionization 
FAB : Fast Atom Bombardment 
MALDI : Matrix-Assisted Laser Desorption Ionization 

Magnetic sector MS 
Single or triple ǟǣǏǒǠǣǞǝǚǓƜMS 
Time of flight MS 
Ion trap MS 
Fourier transform MS 

Full scan mode 
Selected ion mode 
Multiple reaction monitoring  �
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Polarity Low High 

ESI : Electro Spray Ionization 
APCI : Atmospheric Pressure Chemical Ionization 
APPI : Atmospheric Pressure Photo Ionization 
 
EI : Electron Ionization  

LC-MS 

GC-MS 

DEHP 
analysis 
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ƟƨƣƩƦÂƠ�

ŬƎì¯3�
ƟƨƣƫÂƠ�

ɇɋȻɄɨɮ¯3�
ƟƨƪÆƁƠ�

ɀɫɚɧ<2ă��
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ICP-MS 

ǇǝǢǏǚƜ
ǤǏǞǝǠǗǨǏǢǗǝǜƜ
ǢǓǑǖǜǗǟǣǓ�

HS-GC-MS 
ƶƻƨƶǚƨƜôïȗ
ïï¯3�

GC-MS 
ƶƻƶǚƩƥƶƴǁ
ôïȗ
ƷƿƿǀƸɰ4
¹ïïɟȴ
Ȼɩ¯3ɱ�

LC-MS 

CHROMATOGRAM 

¯3�
ǉǏǚǤǓƜƞƜǚǝǝǞƜ�
ƬƦǫ�

Sample 
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~ƈȜ4Ó�ɰû4Ŕ GC-MSɱǯ�

TRACE 1310 GC parameters�

Liner/Adapter� Hot Injection Adapter�

Inlet temperature� 310 ǫ�

Inlet module and mode� SSL, split (20:1)�

Carrier gas� He, constant flow, at 1.0 mL/min.�

Oven temperature program�

Temperature 1� 40 ǫ�

Hold time� 5 min�

Ramp 1 rate� 15ǫ/min�

Temperature 2� 300ǫ�

Hold time� 5 min�

Q Exactive GC Mass spectrometer parameters�

Transfer line temperature� 310 ǫ�

Ionization type� EI�

Electron energy� 70 eV�

Ion source temperature� 280 ǫ�

Acquisition mode� Full scan�

Mass range� m/z 45-600�

Mass resolution(FWHM at m/z 200)� 60000�

Lock masses� m/z 73.04680 
m/z 133.01356 
m/z 207.03235 
m/z 281.05114 
m/z 355.06993 

ƱŨ¼µ�ƲƜThermoFisher Scienfitic�

ǵƜɀɫɚɧɹɇɘɎȾɫɈȻɎɨɫɅ�
ǵƜɉəɧɂɤɋɎ4Ó�
ǵƜȸɥɡɹƹǣǡǓǒƜǆǗǚǗǑǏƜǇǣǐǓƢƜƧƜǛƜǦƜƦƤƧƫƜǛǛ�
ǵƜƸƼƜƥƜƹǣǚǚƜǡǑǏǜƜǛǝǒǓ�

Y:\180510_EL\180528_03 05/28/18 14:14:37 0.04mg, test, double shot,TD
100-30d/min->300, TG5SilMS, 30m x 0.25m, df0.25um

RT: 0.000 - 26.502

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (min)

0

10

20

30

40

50

60

70

80

90

100
0

10

20

30

40

50

60

70

80

90

100

R
el

at
iv

e 
A

bu
nd

an
ce

NL:
4.47E9
TIC  MS 
180528_03

NL:
5.61E10
TIC  MS 
180528_04

~ƈȜ4Ó�ɰû4Ŕ GC-MSɱǰ�

ûļĕɹ100ǫ--30ǫ/min.—300ǫ�

û4Ŕɹ600ǫ�
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~ƈȜ4Ó�ɰû4Ŕ GC-MSɱǱ�

Chemical Name TD PY CAS Chemical Formula Retention 
Time Unique m/z 

1,1,3,3,5,5-Hexamethyl-1,5-bis(2-methylpropoxy)trisiloxane Ƕ� Ǵ� Ƕ� C5Si3H15O3 9.318 207.0324 

Acetamide, 2-(azepan-1-yl)-N-(2-benzoyl-4-chlorophenyl)- Ƕ� Ǵ� Ƕ� C6H10NO 9.364 112.0757 

1,2-Ethanediol, 1,2-di-4-pyridinyl- Ƕ� Ǵ� 6950-04-5 C6H9N2 9.437 109.0760 

Hydroxylamine, methyl-(1-phenylethyl)- Ƕ� Ǵ� Ƕ� C8H9 9.688 105.0699 

Benzeneethanol, .beta.-ethenyl- Ƕ� Ǵ� 6052-63-7 C9H9 9.697 117.0699 

Benzofuran Ƕ� Ǵ� 271-89-6 C8H6O 9.715 118.0413 

5H-1-Pyrindine, 6,7-dihydro- Ƕ� Ǵ� 533-37-9 C8H9N 9.733 119.0730 

1H-Pyrrole, 3-ethyl-2,4-dimethyl- Ƕ� Ǵ� 517-22-6 C7H10N 9.755 108.0808 

2-Propenoic acid, 2-methyl-, propyl ester Ǵ� Ǵ� 2210-28-8 C4H7O2 9.928 87.0441 

2(1H)-Pyridinone, 3-methyl- Ƕ� Ǵ� 1003-56-1 C5H6N 9.974 80.0495 

2-Piperidinone, 1-methyl- Ƕ� Ǵ� 931-20-4 C6H10NO 10.086 112.0757 

Diamide Ƕ� Ǵ� 10465-78-8 C3H6NO 10.091 72.0444 

Glutaric acid, hexa-1,5-dien-3-yl 3-methylbut-2-yl ester Ƕ� Ǵ� Ƕ� C6H11O2 10.21 115.0754 

tert-Butyldimethylsilyl methacrylate Ƕ� Ǵ� Ƕ� C6SiH11O2 10.241 143.0523 

tert-Butyldimethylsilyl methacrylate Ƕ� Ǵ� Ƕ� C6SiH11O2 10.355 143.0523 

Benzene, 1-methyl-2-propyl- Ƕ� Ǵ� 1074-17-5 C8H9 10.459 105.0699 

2,2,4-Trimethyl-1-oxa-2-silacyclopentanone-5 Ǵ� Ƕ� 20471-80-1 C4SiH9 10.469 85.0468 

2,2,4-Trimethyl-1-oxa-2-silacyclopentanone-5 Ǵ� Ƕ� 20471-80-1 C4SiH9 10.52 85.0468 

Ethyl 2-[1,3-bis(4-amino-3-furazanyl)-2-triazeno]acetate Ƕ� Ǵ� 297763-49-6 C6H10NO 10.523 112.0757 

ɘȳɧɈɦɫȼȜÑ�ɹɄɜȻɎɧƕ��ƜƲƭƦƦɲƻǅƹɄȾȲƜƲƯƦɲǅǓǢǓǜǢǗǝǜƜƼǜǒǓǦƜ'�ƱƩƝ�

ûļĕGC/MSȗ19ğƕɲû4ŔGC/MSȗ146ğƕȜ%ŌCUý�
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ĂŇȜ4ÓɕɋȽɮɃȜŢƔ�

Y:\180510_EL\180528_03 05/28/18 14:14:37 0.04mg, test, double shot,TD
100-30d/min->300, TG5SilMS, 30m x 0.25m, df0.25um

RT: 0.000 - 26.502
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ISO10993-18 
Analytical Evaluation Threthold (AET) 
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10.3.10  For materials or devices not expected to dissolve or resorb under conditions 
of use, any solvents used in the extraction of a polymeric material or device shall not 
cause dissolution of the polymer formulation. �

4Ɗɲ4ŔɲôŔɲŅŔȌȚǿ¯3Ñ��

3.8 Extractablesɰ¯3ýɱ 
Substances that can be released from a medical device or material using extraction 
solvents and/or extraction conditions that are expected to be at least as aggressive 
as the conditions of clinical use�

ľ��ĆÑ�ȪȬJȌǿÑ��

3.4 Exaggerated extractionɰŁź¯3ɱ�
Extraction that is intended to result in a 
greater amount of a chemical constituent 
being released as compared to the 
amount generated under the simulated 
conditions of use�

3.5 Exhaustive extractionɰ��¯3ɱ�
Extraction conducted until the amount of 
extractable material in a subsequent 
extraction is less than 10 % by 
gravimetric analysis of that detected in 
the initial extraction�
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