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    Abstract
Objectives Clinical trials of intracerebral cell replacement therapy (CRT) yield inconsistent results owing to poor graft survival and ectopic graft placement. A paucity of available CE marked specialised delivery systems and a lack of reliable delivery protocols could be major contributing factors to both phenomena. Here, we aimed to investigate current needle delivery strategies in-vitro and in a large animal model in pigs.

Design 
In-vitro laboratory and in-vivo pigs experiments.


In-vitro Agarose gel In-vivo: 4 white Landracer pigs.

Methods In-vitro: Human Embryonic Kidney cells expressing luciferase and 0.6% agarose gel were used to test 3 delivery strategies:
	Bracelet deposit,

	Large deposit in a pre–formed tract,

	Multiple deposits in a pre–formed tract.


In-vivo: Pigs underwent MRI- guided Human Foetal Luciferase-transduced cell transplantation into the putamen and thalamus. Post-operative MRI, Bioluminescence imaging (BLI) and histology were used to identify graft location and viability.

Results Using a commercially available needle delivery system, significant reflux of deposits was noted in all 3 delivery strategies during in-vitro testing. Depositing into a preformed tract yielded the best delivery, and was therefore used for in-vivo testing. Studies in pigs using MRI and BLI confirmed significant reflux and ectopic deposition of grafts.

Conclusions Simple needle delivery systems appear to suffer from significant reflux and ectopic cell deposition. This may adversely affect the outcomes of CRT trials in humans.
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