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Appendix 1: Table 1

	

Sample
	Compositions
	Visualisation on the multi-imaging
	Average of hardness test (00)

	
	
	PVC
(ml)
	Mineral oil (ml)
	Flaxseed oil (ml)
	CaCO3 (g)
	
	

	
	
	
	
	
	
	
	

	

A
	A1
	180
	20
	0
	0.75
	Dark, greyish
	
Not applicable as the sample only made to test the effect of CaCO3

	
	A2
	180
	20
	0
	1.5
	Good contrast
	

	
	A3
	180
	20
	0
	3
	Bright(no significant change)
	

	
	
A4
	
180
	
20
	
0
	
6
	
	

	
	(control)
	200
	0
	0
	0
	Clear
	-

	
B
	B1
	190
	10
	0
	1.5
	Good contrast with no difference between each sample
	15.47

	
	B2
	180
	20
	0
	1.5
	
	11.19

	
	B3
	170
	30
	0
	1.5
	
	7.27

	
	B4
	160
	40
	0
	1.5
	
	Not measurable

	
	B5
	150
	50
	0
	1.5
	
	Not measurable

	
	(control)

	200
	0
	0
	0
	Clear
	-

	
C
	C1
	190
	0
	10
	1.5
	
Brighter and has good contrast

	16.6

	
	C2
	180
	0
	20
	1.5
	
	10.62

	
	C3
	170
	0
	30
	1.5
	
	8.32

	
	C4
	160
	0
	40
	1.5
	
	Not measurable

	
	C5
	150
	0
	50
	1.5
	
	Not measurable

	
	(control)
	200
	0
	0
	0
	Clear
	-



Table 1: The table summarises the overall results, including the composition used in each sample prototype, their visualization in various multi-imaging modalities, and the results of the hardness test. Samples A2 and B1, highlighted in orange, were chosen as the ideal prototypes for the final brain phantom. Some samples were not measurable in the hardness test due to their composition; specifically, a higher oil content caused these samples to lose structural integrity and fail to hold their shape.
	Questions Appendix 2: Table 2

	1(%)
	2(%)
	3 (%)
	4(%)
	5(%)

	How accurately do the phantoms replicate the tactile sensations of the brain tissue?
	0
	0
	30.7
	46.2
	23.1

	How accurately do the phantoms replicate the tactile sensations of any phantoms used
previously?
	0
	7.7
	15.4
	30.7
	38.5

	Does the phantom aid in understanding the spatial relationships and anatomical landmarks
within the brain?
	7.7
	7.7
	7.7
	23.1
	53.8

	How effective are the phantoms in helping you understand the tissue density and
resistance?
	0
	0
	15.4
	46.2
	38.5

	How realistic is the experience of positioning surgical instruments in the phantom?
	0
	7.7
	15.4
	15.4
	61.5

	How useful is the phantom for practising instrument handling, manoeuvring, active suction,
and tumour resection?
	7.7
	0
	7.7
	15.4
	69.2

	How effective is the phantom as an intraventricular tumour model?
	7.7
	0
	23.1
	30.7
	38.5

	How useful do you think the phantom is for planning and rehearsing specific surgical
techniques?
	7.7
	0
	7.7
	30.7
	53.8

	How effective do you think the phantom is as a tool for educating patients about the
surgical procedures?
	0
	0
	7.7
	15.4
	77.0

	Does the phantom facilitate learning the surgical techniques?
	0
	7.7
	0
	38.5
	53.8

	Overall, how would you rate the quality and usefulness of the brain phantom?
	7.7
	0
	7.7
	46.2
	38.5



Table 2: Questionnaire responses from thirteen neurosurgeons evaluating the brain phantom model.

