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Please use this form to notify the Animals in Science Regulation Unit (ASRU) of procedural-related adverse effects that have exceeded or are likely to exceed the severity limitations or controls described in the project licence. ASRU will use this information to determine whether any further action is required.

Do not use to report:
· adverse effects that are due to non-procedural issues;
· potential non-compliance (report by other means);
· issues without adverse welfare consequences.

If you are in doubt whether or not you need to fill in this form, please contact your assigned Inspector.

Please clearly title your document: ‘ASRU_establishment name_PPL number_PPLh surname_date_sc18’ and send to your Inspector (e.g. using cjsm) with the subject heading ‘PPL SC 18 Notification PPL [Number]

	Establishment Licence name
	University of Cambridge

	Establishment Licence number
	X81BD37B1

	Name of PPL holder
	Damiano Barone

	PPL number
	PFF2068BC

	Protocol no
	3

	Protocol title
	Brain neural interface device implantation

	Severity classification
	Moderate

	1. Date of incident
	05/11/2020

	2. Species
	Mouse

	3. Brief details of study and how the limits or constraints  have been breached
	Surgeries were performed on animals involving the implantation of a flat electrode array onto the cortex of the brain. This required the accessing of the skull, drilling of a window, and placing of the array onto the skull. The skull window was sealed with a medical silicone, and the skin incision accessing the skull sealed with dental cement. The cement adheres to the surface of the skull and protects the implanted array. This cement construct is referred to as a headcap. 3 mice were implanted with these arrays (3 other mice had sham surgeries). Animals overall recovered were found to recover well from the procedure.
On 06/11/2020 (7 days post-implantation), at approx., 07.45, one of the mice was found with the cement headcap detached and the surgical site exposed. The mouse was subdued and lethargic when found, but no major bleeding at the surgical site was observed. Wound dehiscence at such a chronic timepoint is not covered under adverse effects in the licence. The experimenter was notified by the facility NACWO and the joint decision to Sch1 the animal immediately was taken.

	4. Have you taken advice from the Named Animal Care and Welfare Officer/Named Veterinary Surgeon/others?
	The incident was discussed with NACWO and NVS. The further actions described in point 6 have been taken following their advice.

	5. Cause of Problem, if known
	Prior experience with the transparent surgical cement used in these surgeries indicated that this material attaches very well to the skull even at chronic post-implantation timepoints, making any detachment unlikely (even if the animal applies force on the headcap). 

However, the animal in this report was noted by experimenters to have poor attachment of the cement onto the skull during surgical implantation. This animal was implanted with the array lateral to the midline (rather than centred on the midline between brain hemispheres, as was the case with the other 2 mice in this study). As a result, when the medical silicone layer was applied this overflowed off to one side, covering much of the skull. The silicone sets within approx. 15 secs after application, preventing any overflow from being cleaned up. When the cement was applied, this overflowed silicone prevented the cement from attaching to much of the underlying skull. While immediately post-surgery the headcap was found to be sufficiently well attached, this non-optimal attachment was likely sufficient for the animal to slowly apply pressure to the headcap, weakening the bond and eventually peeling it off.  

The animal was also noted to show signs of over grooming around the face during the post-op recovery period. While at the time was not considered to have any impact or relation to the study, over grooming around the head may be related to the state of the headcap (animals with loose headcaps may find this uncomfortable and over groom around the area, or over grooming could contribute towards mechanically detaching the headcap). 

	6. Action that has been or will be taken
(For example, formulation of drug changed, supportive treatment given, study design modified). If no action needed, indicate why (for example, none required as study has been terminated and will not be repeated)
	The use of dental cement and medical silicone are essential components of these implantation surgeries (the former provides a rigid barrier protecting the brain after the drilling of a cranial window, while the latter provides a soft interface between brain and cement to prevent any mechanical damage from developing over time). However, proper application of the two appears to be essential for the headcaps to remain firmly attached over time. Two steps will be taken to ensure these events are not repeated.
Firstly, implants will be placed whenever possible close to the midline, to prevent any overflowing silicone from flowing off to one side and covering large parts of the skull. When implants have to be placed close to one side (e.g. when specific cortical areas are being targeted), suitably smaller electrode arrays will be used.
Secondly, experimenters will explore alternative medical silicones with a slower setting time (in the range of several minutes, instead of a few seconds). This will allow sufficient time to clean any improperly applied silicone before it sets. The experimenter has currently purchased one of these alternative products and will transition to this in future experiments. 
Additionally, animals will be monitored for signs of over grooming around the head during the post-op recovery period, which may contribute or relate to poorly attached headcaps.  

	7. Reported by (name)
	Alejandro Carnicer

	8. Date
	06/11/2020
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