Supplementary: Probing the Influence of Post-processing on Microstructure and in situ Compression Failure with in silico Modelling of 3D Printed Scaffolds
Accuracy in meshing: 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Figure S1 and S2 establish the robustness of the procedure for 3D mesh generation form binary tomography data. Minimal deviation is observed in an arbitrary 2D slice taken at the same region from the binary tomography data, superimposed with a slice at same position of the 3D grid mesh (see Figure S1). A good correlation is evident, if the 3D volume rendered image of the material fraction and 3D mesh composed of tetrahedrons is compared, as in Figure S2.
[image: G:\Sourav\Avizo_POP_mCaP\POPCL2_6500_453m_meshing_trial2_EC_FE_etc-files\POPCL2_6500_453m_meshing_trial2_EC_FE_etc_OS15vsGC10_1.png]
Figure S1: 2D slice from the tomography data of as-printed scaffold model (in pink, material fraction) overlaid with the 2D slice (in blue, material fraction) of the 3D mesh generated from it, at the same representative ROI (region of interest).

[image: G:\Sourav\Avizo_POP_mCaP\POPCL2_6500_453m_meshing_trial2_EC_FE_etc-files\POPCL2_6500_453m_meshing_trial2_EC_FE_etc_VRvsGC_1.png]  [image: G:\Sourav\Avizo_POP_mCaP\POPCL2_6500_453m_meshing_trial2_EC_FE_etc-files\POPCL2_6500_453m_meshing_trial2_EC_FE_etc_VRvsGC_2.png]
(a)                                                                         (b)
Figure S2: Representative volume rendered image of the material fraction of P (as-printed) scaffold (a), which was used to generate the tetrahedral mesh (b) for mechanical property simulation.

Nominal-actual analyses (dimensional accuracy related)
[image: ]
(a)                                                                         (b)
Figure S3: Comparison of the transmission images (radiographs) during the set-up of µCT scan of RGs, for dimensional accuracy measurement (a) PC, same sample after conversion of P, showing the presence of darker phase around individual pores (denoted with yellow box around a pore), indicating phase transformation, and (b) P, where no such distinction is visible.
Surface deviation of individual pores
[image: ]Figure S4: Example of the deviation from CAD design: left column represents a few pores from P, and corresponding pores after conversion to PC are on the right column. Color represents the amount of deviation, from the CAD model.


Infiltrate (PCL) repartition in scaffold
From pycnometry, we get the volume of the samples. It can access the open pores, but closed pores or non-accessible parts are considered as solid volume (e.g the entire volume is considered solid in Figure S5b). The respective densities can be easily found out if the individual samples are weighed. In that way, we define the following parameters for subsequent calculation:
 = Weight of as-printed (P) sample,
 = Weight of printed-infiltrated (PPCL) sample,
= Weight of infiltrate only, in the printed-infiltrated (PPCL) sample,
VP = Volume of only printed phase of the as-printed (P) sample,
 =Total volume (phase and pore) of the as-printed (P) sample, 
 = Volume of only empty phase of the as-printed (P) sample,
 = Volume of only printed and infiltrated phase of the printed-infiltrated (PPCL) sample,
 =Total volume (phases and pore) of printed-infiltrated (PPCL)sample,
 =Volume of only printed and infiltrated phases of the printed-infiltrated (PPCL) sample, calculated using individual phase volume and density information.
 = Density of only printed phase of the as-printed (P) sample, (obtainable from pycnometry),
 =Density of the as-printed (P) sample including pore,(obtainable from pycnometry and μCT),
 = Density of the printed-infiltrated (PPCL) sample,
(obtainable from pycnometry),
 = Density of infiltrate (PCL here, known),
PVF= Pore volume fraction (obtained using μCT), 

Now, we can derive the following equations using these definitions:
, where x=I, P or PI                                                                                                                    (1)
                                                                                                                         (2)
                                                                                                                          (3)
                                                                                                                            (4)

Now, considering two limiting (hypothetical) situations: 
1. All the polymer infiltrate coats outside the scaffold, i.e. no penetration inside the scaffold takes place (see Figure S5b). The resultant volume is simple addition of the volume of infiltrate with the volume of as-printed scaffold (calculated using pycnometry prior to infiltration). Similarly, the density of the infiltrated scaffold would be simple addition of the densities of individual phases. The following equations will hold true, to suffice this condition:


2. [bookmark: _GoBack]In the other limiting case, all the polymer penetrates inside and coats the inner walls of pores as shown in Figure S5c. More the polymer infiltrates inside the scaffold, tiniest crevices or pores are accessed by the infiltrate and no closed pore is formed. Then the outer volume of the scaffold before and after infiltration is practically same ( or Volume of B is negligible compared to Volume of P or A) and the closed pore fraction can be given by:

[image: ]
(a)                                              (b)                                              (c)
Figure S5: (a) Representative micro-structure inside scaffold with pores (A and B) (b) a situation, when no infiltrate (I) gets inside the pore but coats the entire scaffold, the inner microstructure remains same as the as-printed scaffold, (b) a situation, when some of the pores are blocked (B) with infiltrate (I) and others are accessible (A), which is encountered in the current study. P is denoting the printed phase.
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