1. Sample Decision Tree for Animal Studies

in the Cardiovascular System

1. Have you completed a risk analysis that considered all sources of relevant information, including your own knowledge of risks and failure modes that you believe exist with your device, risks commonly attributed to this general device type, and post-market information for similar marketed devices?  Postmarket information can be obtained from the published literature or the CDRH Medical Device Report (MDR) database (http://www.fda.gov/cdrh/mdr/)
a. If yes, go to step 2.

b. If no, complete the risk analysis and go to step 2.
2. Have all of the evaluable risks been tested on the benchtop using the final design iteration?
a. If yes, go to Step 3.

b. If no, we recommend completion of bench testing with the final design before proceeding to step 3, although such an approach may not always be possible.
3.  Is there an established animal modelfor the type of device you are testing (i.e., one that has been described in the literature or used to support the clearance or approval of a similar device for the same indications for use?
a. If yes, go to Step 4.

b. If no, have you assessed the anatomy and physiology of commonly utilized laboratory animal species (such as small hoofed stock, dogs, and primates) for size and procedural approach features?
i.
If yes, and you can identify an animal model that would work, go to Step 4.

ii.
If yes, and you identify significant challenges that prohibit the use of a reasonable animal model for all or some of the animal studies recommended by the risk analysis, FDA recommends that you contact the Agency for a discussion of these challenges and alternative approaches for collecting evidence to demonstrate satisfactory device safety and performance prior to clinical use. Please note that FDA believes such situations to be unusual.  As part of this discussion, you should include any available evidence that animal studies would not be feasible, propose alternative solutions, including any available simulations, cadaveric studies, and clinical information collected outside the Unites States.  Please also note that FDA generally does not consider high cost as sufficient justification for not conducting animal studies.  
iii.
If no, FDA recommends that you consult an experienced laboratory animal veterinarian to determine the availability and utility of common laboratory species before proceeding to Step 4 or Step 3.b.ii.

4. Are there any particular features of the device that would result in study endpoints that differ from those previously used in studies for other devices of the same type for the same proposed indications, or are there new indications that suggest the use of different or additional evaluation time points or methods?
a. If yes, you should identify the new endpoints and time points, and proceed to Step 5.

b. If no, FDA recommends that you use the time points reported for similar devices, and proceed to Step 5.
5. Is there anything known about the device that would indicate high variability

of animal responses, due to factors such as investigator training and familiarity with the device or inherent challenges in the placement or tolerance of the device?

a. If you have investigated this issue and have determined that there is not a significant learning curve or predicted animal response variability, proceed to Step 6.
b. If evidence exists from either in vivo or in vitro studies that a significant learning curve exists that would significantly increase animal response variability, FDA recommends conducting feasibility animal studies to evaluate this issue prior to conducting pivotal animal studies and before proceeding to Step 6.

6.  
If, after consideration of all these issues, you would like FDA feedback on your proposed animal study strategy, FDA recommends that you submit a Pre-IDE that includes a proposal for your pivotal GLP animal studies.  This proposal should detail all methods of assessment for identified risks that may be observed dynamically in life and with gross and histopathology, and include any specific questions for which you would like FDA input.  More information regarding the pre-IDE process is available at http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/HowtoMarketYourDevice/InvestigationalDeviceExemptionIDE/ucm046164.htm#pre_ide.

 2. Recommended Animal Study

Research Controls to Consider

· A determination of satisfactory source animal health, based on veterinary examinations 

· Methods that permit a knowledge of food and water purity and nutritional adequacy for the species under study, such as:

· regularly scheduled interim weight measurements
· provision of adequate number of feeders in pen-housed animals

· standard operating procedures to screen for food and water contaminants

· consultation with attending veterinary staff regarding provision of special feeds or special nutritional supplements during periods when you may expect finicky eating behavior, such as peri-procedural
· Use of an acclimation period after the source animals arrive at the test facility, such as 7 to10 days

· Appropriate baseline assessments of animal health and behavior

· Proper aseptic surgical technique, and monitoring and intervention to control unintended infections
· Practices and procedures that ensure the animal facility staff are providing adequate sanitation and air conditioning to prevent unintended injury and infection
· Practices to ensure that training in the planned experimental methods have exceeded the device learning curve, such that there is low to non-existent inter-procedural variability
· Practices ensuring that all experimental equipment is calibrated and maintained according to accepted standard operating procedures
· Practices ensuring that there is adequate personnel and staffing to ensure that animals are appropriately monitored throughout the duration of study and at the appropriate intensity and duration that would reasonably detect the predicted failure modes as well as any common experimental outcomes
· Appropriate monitoring and timely postoperative monitoring and intervention to detect, control, and report common cardiovascular outcomes such as spasms, arrhythmias, pain, and distress
· Practices ensuring that transportation and shipping stress is minimized when moving peri-procedural animals to remote holding sites
· Practices and procedures that enable animals in group settings to consume adequate amounts of water and food and to minimize inter-species injury
· Practices that encourage adequate and timely intervention to obtain necropsies when animals die unexpectedly
· Practices that encourage proper handling, storage, and preparation of tissue for chemical analysis and histological processing

· Practices ensuring that the test system, test article, control article, and all specimens or data collected from the test system are properly identified and that their identity is not confused

3. Sample Organization of Animal Study Test Reports

1. Report number
a. Institutional protocol number
b. Study number(s)
c. Test protocol number(s)
2. Title of the report
3. Contact information
a. Sponsor

b. Sponsor representative
c. Test facility name(s)

d. Study director
e. Quality Assurance director
4. Final report signature page
a. Study Director’s signature
b. Quality Assurance signature
c. Copy of Institutional Animal Care and Use Committee (IACUC) protocol, signed by the IACUC chairperson and attending veterinarian
5. Executive summary
a. Overview of animal study
i. Objective of the study
ii. Acceptance criteria
iii. Rationale for selection or exclusion of animals, including supporting discussion and rationale if the proposed animal model could not be used 
iv. Characterization of test and control articles

a) Design iteration of device used

b) Referenced serial or model numbers
v. Brief discussion of methods used, including insertion, approach, incision, monitoring, intervention, imaging, necropsy, and histology as appropriate

vi. Brief overview of results
a) Morbidity/mortality
(i) Gross necropsy information

(ii) In situ photography
(iii) Descriptive findings
b) Biologic response to the device
(i) Inflammation

(ii) Endothelialization

(iii) Injury

(iv) Fibrin and/or thrombin formation
c) Impact of animal on device 
(i) Device structural integrity
(ii) Device functional integrity
d) Deployment/surgical success, positioning, andoverall handling
e) System compatibility, if routinely used with other cardiovascular devices
f) Imaging characteristics
vii. Conclusions
a) Conformity with controls

b) Success in meeting acceptance criteria

c) Identification of related studies that were conducted or are scheduled to be completed that explain any outstanding issues

6. Secondary attachments (raw data and individual test reports)
a. Vendor reports
b. Baseline and interim health examinations
c. Surgery and anesthesia reports
d. Imaging reports
e. Clinical chemistry results
f. Electromechanical results
g. Explant radiography images

h. In situ photography images

i. Principal investigator report
j. Signed descriptive pathology report, with accompanying images

k. Signed descriptive histopathology report, with accompanying images and raw data
l. Signed interventionalist or surgeon’s reports on device performance, with accompanying case report forms
m. Signed attending veterinary statement
4. Tabulated Summary of Relevant Federal Regulations
	Topic
	Regulatory Citation
	Applicable Guidance Section

	
	
	

	GLP Animal Care
	21 CFR 58.90
	Section III and Section IV, Part B

	Protocol
	21 CFR 58.130
	Section III

	Quality Assurance Unit
	21 CFR 58.35
	Section IV, Parts B and D, and Section V

	
	
	

	Test and Control Articles
	21 CFR 58.105 and 58.107.
	Section IV, Part E

	Test System
	 21 CFR58.3(i)
	Section IV, Parts A, F and G

	Federal Animal Biomedical Research Standards 
	9 CFR Chapter 1, Part 3 Standards § 3.1
	Section VI, Part A

	Housing and Well-Being of Dogs 
	The care, exercise, and housing of dogs is described in  9 CFR Chapter 1, Part 3 Standards.

Housing, animal management, and species-specific space requirements are generally prescribed as performance standards in the NRC publication Guide for the Care and Use of Laboratory Research Animals which is the recommended reference to which metrics are applied by AAALAC and the PHS. 


	Section VI, Part A

	Sanitization and Husbandry 
	9 CFR Chapter 1, Part 3 Standards § 3.11, 3.31 and in The Guide for the Care and Use of Laboratory Animals.6
	Section VI, Part A

	Environmental Control of Transportation


	9 CFR Chapter 1, Part 3 Standards §3.5.


	Section VI, Part D

	Animal Identification Systems 
	Identification of animals is discussed in 21 CFR, 58.90, and with respect to dogs and cats used in research, within 9 CFR, Chapter 1, Part 2 Regulations §2.9
	Section VII, Part C

	Animal Quarantine and Conditioning 
	21 CFR 58.9 and in the NRC Guide for the Care and Use of Animals6 , Page 58.

The European Convention for the Protection of Vertebrate Animals Used for Experimental and Other Scientific Purposes41 provides similar guidance to Western European member state facilities. 


	Section VII, Part D and E

	Social and Environmental Research Standards 
	Title 9, Chapter 1, Part 3 Standards §3.7 and 3.8, and in the NRC Guide for the Care and Use of Laboratory Animals6, page 37.


	Section VII, Part E

	
	
	

	
	
	

	
	
	


