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Table S1: Acrylic binder physical properties and the dimensionless numbers of fluid physics to endorse ‘binderjet printability’. For an inkjet printable fluid, Oh and Re number should be in the range of 0.1 – 1.0 and 5 – 100 respectively. 
	Diameter (D) of the printed droplets of binder
	Velocity (v) of printed droplets 

	Dmin (µm)
	Dmax (µm)
	Dav (D10, µm)
	vmin (m/s)
	vmax (m/s)

	8 - 15
	70-77
	42
	0.1 - 0.5
	2.5

	Fluid physical properties and dimensionless numbers of fluid physics

	Surface tension
(mN/m)
	Dynamic viscosity
(mPa.s)
	Weber number
(We)
	Reynolds number
(Re)
	Ohnesorge number (Oh)

	56
	16
	6.44
	7.5
	0.34
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Figure S1: Innovative approach to prepare smooth bed for zircon-zirconia based bioceramics. An as-deposited layer of cohesive particles without any layer treatment usually creates macroporous bed. A specially designed sprinkler can spray loose powder on the bed and when the next layer will be deposited, it will ensure a smooth layer. The printing follows after that and on the printed pattern, loose powder is sprayed again. The next layer is deposited over the loose powder, distributing it evenly on the shallow pore valleys (if any) and mildly compressing, ensuring the next smooth layer before next printing. These steps were repeated until the complete architectures were built.
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Figure S2: Phase assemblage of monoclinic zirconia transformed from unstabilised tetragonal zirconia (converted from zirconyl chloride octahydrate) by virtue of high temperature sintering and subsequent cooling
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Figure S3: Representative stress-strain plots of binderjet printed-sintered microporous zircon-zirconia based cylinders demonstrating progressive failure. The sawtooth nature of the curves arises due to the typical layer by layer failure of the microporous architectures.
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Figure S4: Not all powders are binderjet printable. As shown in the above figure, the powder particles should possess cohesive interactions with each other to be binderjet printable. This particular attribute gives rise to an intimate bed packing during powder layers deposition by the spreader roller during printing. A controlled humidification and strategic blending with metallic silicates can contribute in cohesive bed packing and printability. 
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Cohesive powder bed packing:

Powder particles should interact among themselves with
strong cohesive forces

Binder alone can not bind/trap particles which are not
packed cohesively, separate particles can not be bound





