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• General Biocompatibility Considerations based 
on CDRH’s 2016 Biocompatibility Guidance

• Combination Product/ Nasal Spray 
Biocompatibility Assessment 

• Extractable/Leachable Considerations

Agenda

Disclaimer:
The views and opinions expressed in this presentation are those of the author and do not necessarily 
represent official policy or position of  the Food and Drug Administration.



When Biocompatibility is Considered

• As a critical part of FDA’s 
determination of safety 
and effectiveness for:

– New devices: if medical 
device materials come into 
direct or indirect contact 
with the human body

– Modified devices: if 
changes are to direct or 
indirect contacting 
components (or could be)
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How Biocompatibility is Considered

• For all submission types: 
– Device: PMA, HDE, IDE, 510(k), and De Novo requests
– Device constituent of combination product: IND, NDA, BLA, 

ANDA

• To determine potential for unacceptable adverse 
biological response

• Biocompatibility standards can be used to facilitate 
information submission to FDA:
– ISO 10993-1 and related 10993 series of standards
– ASTM, ICH, OECD and USP biocompatibility standards
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• Per ISO 10993-1, includes consideration of:
– Device design, material components and manufacturing 

processes
– Clinical use of the device including the intended 

anatomical location
– Frequency and duration of exposure
– Potential risks from a biocompatibility perspective
– Information available to address identified risks
– Information needed to address any remaining 

knowledge gaps, such as new biocompatibility testing or 
other evaluations that appropriately address risks

Risk Based Approach
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New biocompatibility testing may not be needed if 
both:
1. The device is made of materials that:

– Have been well characterized chemically and 
physically in the published literature 

– Have been previously evaluated

2. Manufacturing and processing information 
support no new biocompatibility concerns.

Risk Based Approach Continued

IPAC-RS Mollo 2018



• Use device in its final, finished form (FFF)
– e.g., sterile, if applicable

• Can leverage testing from previously 
evaluated device or a representative test 
article 
– Attachment F (example documentation language) 

may be helpful

• If not FFF, document any differences

Biocompatibility Evaluation:
Sample Preparation
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Biocompatibility Evaluation:
Sample Preparation
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• ISO 10993-12: details on sample preparation, for example:
– Surface area/extract volume
– Solvents: polar (e.g. saline) and non-polar (e.g. sesame or 

cottonseed oil) solvents
– Extraction conditions (e.g. time and temperature)

• Simulation of extractables and leachables representative 
of clinical use conditions

• Extract separately:
– Limited vs. prolonged vs. permanent components
– Differences in contact type (e.g. intact skin vs externally-

communicating)
– New materials:  assess separately from other material 

components

Biocompatibility Evaluation:
Sample Preparation
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– Combination products
• PMOA: drug (CDER lead)
• CDRH consulted to review device performance

– Biological safety review
• CDER: Primary container closure
• CDRH: device constituent(s) outside of primary 

container closure

Biocompatibility Evaluation: 
Nasal Spray Devices
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Contact Category and Duration 

• Direct contact: term used 
for a device or device 
component that comes into 
physical contact with body 
tissue (e.g. cap or nozzle)

• Indirect contact: device or 
device component through 
which a fluid or gas passes, 
prior to the fluid or gas 
coming into physical contact 
with body tissue (e.g. fluid 
path)
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Contact Duration 

• Multiple Scenarios for repeat use
– Single-use device; multiple devices used over the course of 

treatment 
– Multi-use device; one device used over the course of 

treatment
– Multi-use device; multiple devices used over the course of 

treatment 

• Single-use device; one time or sporadic treatment
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Contact Duration 

• Two separate considerations:
– Cumulative exposure to patient used to determine contact 

duration (i.e. limited, prolonged, long-term)
– Duration of contact of drug and fluid path used to determine 

extraction duration
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Nature of Contact
• Direct contact: e.g. cap or nozzleMucosal 

• Indirect contact: e.g. fluid path)  blood path, 
indirect
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Endpoint Evaluation
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Endpoint Evaluation
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Endpoint Evaluation

CDRH’s 2016 Biocompatibility GuidanceISO 10993-1: 2009



X = ISO 10993-1:2009 asks for these.
O = CDRH also asks for these.

Address all X’s and O’s in the biological safety 
evaluation.
Use:
• Existing data, 
• Additional endpoint-specific testing, or 
• Rationale for why endpoint doesn’t require 

additional assessment.

Endpoint Evaluation
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Endpoint Evaluation

ISO 10993-1:2018, 
Annex A (Table A.1) is 
much closer to 
Attachment A of 
CDRH’s 2016 
Biocompatibility 
Guidance, but there 
are still some 
important differences

IPAC-RS Mollo 2018



• Relevance:  All endpoints identified by an “X” 
or “O” in Attachment A* may not be relevant 
for all devices in a particular category

Endpoint Evaluation

* of CDRH’s 2016 Biocompatibility Guidance

– Example: Nasal Spray
• Mucosal Membrane and blood-

path, indirect
• Prolonged contact
• Implantation endpoint
• Rationale: traditional 

subcutaneous/muscular 
implantation study (ISO 10993-6) 
not relevant based on how device 
is used
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• Novel materials/manufacturing processes:
Additional evaluations beyond those 
recommended in Attachment A* may be 
needed

• Multiple types of exposure: Include 
information to address each exposure category

Endpoint Evaluation

* of CDRH’s 2016 Biocompatibility Guidance
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USP 87 vs ISO 10993-5

• The interpretation of the results are different 
from ISO 10993-5

• Consider any differences in the method used 
and how the results would still be acceptable 
per ISO 10993-5 

• Provide test protocol and test report 
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USP 88 vs ISO 10993-1 

• Endpoint selection is different than ISO 10993-1
• Sensitization is not included in USP 88
• The following parts of USP 88 are not recognized:

– Page 171, Sentences, "Remove particulate matter, such as 
lint and free particles, by treating each subdivided Sample 
or Negative Control as follows. Place the Sample into a 
clean, glass-stoppered, 100-mL graduated cylinder of Type 
I glass, and add about 70 mL of Water for Injection. 
Agitate for about 30 s, and drain off the water. Repeat this 
step.“

– Pages 174-175, Section "Safety Tests - Biologicals"
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• A chemical characterization and 
corresponding toxicological risk 
assessment can be used to:

– address systemic toxicity 
endpoints (e.g. systemic toxicity, 
genotoxicity, carcinogenicity)

– provide a comparison of 
previously studied and modified 
component to demonstrate that 
the type and quantity of 
chemicals are equivalent

Extractables/Leachables Studies
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• Exposure assessments:
– Identity and amount of chemicals available to patients 

over time
– Consideration of repeat device use
– Extractables/leachables modeling or studies to optimize 

estimation of exposure during clinical use

• Safety assessments:
– Known data from toxicology literature or material 

supplier
– Derived Tolerable Intake (TI) or Threshold of 

Toxicological Concern (TTC) for unknowns, if TI cannot 
be derived

Extractables/Leachables Studies
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• Extraction Studies to support safety assessments:
– Polar solvents (e.g., water, physiological 0.9% saline)
– Semi-polar solvents (e.g., isopropyl alcohol, ethyl alcohol, 

alcohol/water)
– Non-polar solvents (e.g., hexane)
– Extraction conditions (i.e., solvent, temperature, and 

duration) should not compromise device integrity

• Leachable Study or Simulated-Use Study to support 
safety assessments:
– Specific drug product(s)
– Drug product solvent

Extractables/Leachables Studies

IPAC-RS Mollo 2018



General Considerations: 
Extractables/Leachables Studies

• Consider worst case scenario for sample preparation for the 
Extractables/Leachables studies:
– Exaggerative or exhaustive extraction conditions
– ISO 10993-12 vs LOQ

• Test report(s):
– the description of the test article
– the extraction conditions utilized such as the polarity of test 

extractants, time and temperature
– extraction ratio, the limit of quantification for analyses
– test controls (e.g., reference standards), if used; and limitations of 

the evaluation)
– justification for the solvents used based on the intended use of the 

device
– Other relevant information
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• Analytical methods that can detect volatile, semi-volatile, 
non-volatile compounds as well as metals (i.e. GC/MS, 
LC/MS, and ICP-MS)

• The total quantity or amount (in weight) of all identified 
compounds per device

• Rationale for why the Limit of Quantification (LOQ) for the 
analysis is adequate for the intended use of the device

– LOQ is an analytical threshold at or above which a chemist 
identifies and quantifies a particular extractable/leachable 
and reports it for potential toxicological risk assessment

General Considerations: 
Extractables/Leachables Studies
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• Toxicological risk assessment of the compounds detected 
within the chemical characterization takes into account the 
intended use of device and intended patient population

• Some examples of items included in risk assessment reports:
– a calculation of potential exposure to the patient
– the results of a literature review of human and/or animal data on 

the toxicity of leachables and extractables
– study end points
– uncertainty or modifying factors related to the estimated dose 

extrapolation
– a rationale for the acceptability of the TTC , if TTC values are used

General Considerations: 
Toxicological Risk Assessment
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Resources
• CDRH’s 2016 Biocompatibility Guidance:

www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/Guid
anceDocuments/ucm348890.pdf

• Biocompatibility standards such as ISO 10993-1, 
and how CDRH uses them:
www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/search.cfm

http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm348890.pdf
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfStandards/search.cfm


Thank You! 

Contact Information: 
Elizabeth.Katz@fda.hhs.gov and Sarah.Mollo@fda.hhs.gov

mailto:Elizabeth.Katz@fda.hhs.gov
mailto:Sarah.Mollo@fda.hhs.gov
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