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Functionalization of Silicon Oxide Microchips with a 1% AUTES-RBITC labelling
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Figure S1. Fluorescence microscopy images of SiOµC anchored to wafers functionalized with CDMCS, DMAP, MIZ, TEA, DTES, PEGS, MDSA or AUTES. All SiOµC wafers have been labelled with 1% AUTES-RBITC. Fluorescence signal corresponds to RBITC labelling. Scale bar = 20 µm.



Release of SiOµC from the Wafer
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Figure S2. Schematic representation of the release protocol of the SiOµC from the wafer into suspension.


Statistical analysis


Table S1. Results of the three-way ANOVA evaluating the effects of cell line (HeLa and HaCaT), SiOµC surface functionalization, particle-to-cell ratio (1:5 and 1:10), and their interactions on cytocompatibility. Df: Degrees of freedom, Sum Sq: sum of squares, Mean Sq: mean squares, F-values, and p-values are shown. Statistically significant differences (p < 0.05) are highlighted in bold.


	
	Df
	Sum Sq
	Mean Sq
	F value
	Pr(>F)

	Cell line
	1
	0.1875
	0.1875
	9.109
	0.00352

	SiOµC
	8
	1.4785
	0.1848
	8.976
	1.89E-08

	Ratio
	1
	0.3269
	0.3269
	15.878
	0.00016

	Cell line:SiOµC
	8
	0.3687
	0.0461
	2.238
	0.03409

	Cell line:Ratio
	1
	0.055
	0.055
	2.67
	0.10665

	SiOµC:Ratio
	8
	0.1302
	0.0163
	0.791
	0.61259

	Cell line:SiOµC:Ratio
	8
	0.1844
	0.023
	1.119
	0.36085

	Residuals
	72
	1.4824
	0.0206
	
	





Table S2. Tukey's post hoc pairwise comparisons of SiOµC surface functionalization for HaCaT and HeLa cells following the three-way ANOVA. Comparisons were performed using estimated marginal means averaged across the two particle-to-cell ratios (1:5 and 1:10). The estimated differences (estimate), standard errors (SE), degrees of freedom (df), t-ratios, and Tukey-adjusted p-values are reported. Statistically significant differences (p < 0.05) are highlighted in bold.

	HaCaT

	
	
	
	estimate
	SE
	df
	t.ratio
	p.value

	AUTES
	-
	CDMCS
	-0.106817
	0.0828
	72
	-1.289
	0.9313

	AUTES
	-
	DMAP
	-0.11724
	0.0828
	72
	-1.415
	0.8883

	AUTES
	-
	DTES
	-0.417965
	0.0828
	72
	-5.045
	0.0001

	AUTES
	-
	MDSA
	-0.037856
	0.0828
	72
	-0.457
	0.9999

	AUTES
	-
	MIZ
	-0.043866
	0.0828
	72
	-0.53
	0.9998

	AUTES
	-
	NON-FUNCTIONALIZED
	-0.357032
	0.0828
	72
	-4.31
	0.0016

	AUTES
	-
	PEGS
	-0.32714
	0.0828
	72
	-3.949
	0.0054

	AUTES
	-
	TEA
	0.081108
	0.0828
	72
	0.979
	0.9867

	CDMCS
	-
	DMAP
	-0.010423
	0.0828
	72
	-0.126
	1

	CDMCS
	-
	DTES
	-0.311148
	0.0828
	72
	-3.756
	0.0099

	CDMCS
	-
	MDSA
	0.068961
	0.0828
	72
	0.832
	0.9955

	CDMCS
	-
	MIZ
	0.062951
	0.0828
	72
	0.76
	0.9976

	CDMCS
	-
	NON-FUNCTIONALIZED
	-0.250215
	0.0828
	72
	-3.02
	0.0791

	CDMCS
	-
	PEGS
	-0.220323
	0.0828
	72
	-2.659
	0.1813

	CDMCS
	-
	TEA
	0.187925
	0.0828
	72
	2.268
	0.3747

	DMAP
	-
	DTES
	-0.300725
	0.0828
	72
	-3.63
	0.0146

	DMAP
	-
	MDSA
	0.079384
	0.0828
	72
	0.958
	0.9884

	DMAP
	-
	MIZ
	0.073374
	0.0828
	72
	0.886
	0.9931

	DMAP
	-
	NON-FUNCTIONALIZED
	-0.239792
	0.0828
	72
	-2.894
	0.1073

	DMAP
	-
	PEGS
	-0.2099
	0.0828
	72
	-2.534
	0.2338

	DMAP
	-
	TEA
	0.198348
	0.0828
	72
	2.394
	0.303

	DTES
	-
	MDSA
	0.380109
	0.0828
	72
	4.588
	0.0006

	DTES
	-
	MIZ
	0.374099
	0.0828
	72
	4.516
	0.0008

	DTES
	-
	NON-FUNCTIONALIZED
	0.060933
	0.0828
	72
	0.736
	0.9981

	DTES
	-
	PEGS
	0.090825
	0.0828
	72
	1.096
	0.973

	DTES
	-
	TEA
	0.499073
	0.0828
	72
	6.024
	<.0001

	MDSA
	-
	MIZ
	-0.00601
	0.0828
	72
	-0.073
	1

	MDSA
	-
	NON-FUNCTIONALIZED
	-0.319176
	0.0828
	72
	-3.853
	0.0073

	MDSA
	-
	PEGS
	-0.289283
	0.0828
	72
	-3.492
	0.022

	MDSA
	-
	TEA
	0.118964
	0.0828
	72
	1.436
	0.8799

	MIZ
	-
	NON-FUNCTIONALIZED
	-0.313166
	0.0828
	72
	-3.78
	0.0092

	MIZ
	-
	PEGS
	-0.283273
	0.0828
	72
	-3.419
	0.0271

	MIZ
	-
	TEA
	0.124975
	0.0828
	72
	1.509
	0.8479

	NON-FUNCTIONALIZED
	-
	PEGS
	0.029893
	0.0828
	72
	0.361
	1

	NON-FUNCTIONALIZED
	-
	TEA
	0.43814
	0.0828
	72
	5.289
	<.0001

	PEGS
	-
	TEA
	0.408248
	0.0828
	72
	4.928
	0.0002

	HeLa

	
	
	
	estimate
	SE
	df
	t.ratio
	p.value

	AUTES
	-
	CDMCS
	-0.035152
	0.0828
	72
	-0.424
	1

	AUTES
	-
	DMAP
	-0.046101
	0.0828
	72
	-0.556
	0.9997

	AUTES
	-
	DTES
	-0.171189
	0.0828
	72
	-2.066
	0.5038

	AUTES
	-
	MDSA
	-0.03466
	0.0828
	72
	-0.418
	1

	AUTES
	-
	MIZ
	-0.065491
	0.0828
	72
	-0.791
	0.9968

	AUTES
	-
	NON-FUNCTIONALIZED
	-0.205326
	0.0828
	72
	-2.478
	0.2599

	AUTES
	-
	PEGS
	-0.242028
	0.0828
	72
	-2.921
	0.1006

	AUTES
	-
	TEA
	-0.118008
	0.0828
	72
	-1.424
	0.8846

	CDMCS
	-
	DMAP
	-0.01095
	0.0828
	72
	-0.132
	1

	CDMCS
	-
	DTES
	-0.136037
	0.0828
	72
	-1.642
	0.7784

	CDMCS
	-
	MDSA
	0.000492
	0.0828
	72
	0.006
	1

	CDMCS
	-
	MIZ
	-0.030339
	0.0828
	72
	-0.366
	1

	CDMCS
	-
	(NON-FUNCTIONALIZED)
	-0.170174
	0.0828
	72
	-2.054
	0.512

	CDMCS
	-
	PEGS
	-0.206876
	0.0828
	72
	-2.497
	0.2508

	CDMCS
	-
	TEA
	-0.082856
	0.0828
	72
	-1
	0.9847

	DMAP
	-
	DTES
	-0.125087
	0.0828
	72
	-1.51
	0.8473

	DMAP
	-
	MDSA
	0.011442
	0.0828
	72
	0.138
	1

	DMAP
	-
	MIZ
	-0.01939
	0.0828
	72
	-0.234
	1

	DMAP
	-
	NON-FUNCTIONALIZED
	-0.159224
	0.0828
	72
	-1.922
	0.6012

	DMAP
	-
	PEGS
	-0.195926
	0.0828
	72
	-2.365
	0.3189

	DMAP
	-
	TEA
	-0.071906
	0.0828
	72
	-0.868
	0.994

	DTES
	-
	MDSA
	0.136529
	0.0828
	72
	1.648
	0.775

	DTES
	-
	MIZ
	0.105697
	0.0828
	72
	1.276
	0.9351

	DTES
	-
	NON-FUNCTIONALIZED)
	-0.034137
	0.0828
	72
	-0.412
	1

	DTES
	-
	PEGS
	-0.070839
	0.0828
	72
	-0.855
	0.9945

	DTES
	-
	TEA
	0.053181
	0.0828
	72
	0.642
	0.9993

	MDSA
	-
	MIZ
	-0.030832
	0.0828
	72
	-0.372
	1

	MDSA
	-
	NON-FUNCTIONALIZED
	-0.170666
	0.0828
	72
	-2.06
	0.5081

	MDSA
	-
	PEGS
	-0.207368
	0.0828
	72
	-2.503
	0.248

	MDSA
	-
	TEA
	-0.083348
	0.0828
	72
	-1.006
	0.9841

	MIZ
	-
	NON-FUNCTIONALIZED
	-0.139834
	0.0828
	72
	-1.688
	0.7517

	MIZ
	-
	PEGS
	-0.176536
	0.0828
	72
	-2.131
	0.4612

	MIZ
	-
	TEA
	-0.052517
	0.0828
	72
	-0.634
	0.9993

	NON-FUNCTIONALIZED
	-
	PEGS
	-0.036702
	0.0828
	72
	-0.443
	1

	NON-FUNCTIONALIZED
	-
	TEA
	0.087318
	0.0828
	72
	1.054
	0.9788

	PEGS
	-
	TEA
	0.12402
	0.0828
	72
	1.497
	0.8533





Table S3. Results of the four-way ANOVA evaluating the effects of cell line (HeLa and HaCaT), SiOµC surface functionalization, cell:chip ratio (1:5 and 1:10), condition (standard and inhibited with EIPA) and their interactions on cellular association. Df: Degrees of freedom, Sum Sq: sum of squares, Mean Sq: mean squares, F-values, and p-values are shown. Statistically significant differences (p < 0.05) are highlighted in bold.

	
	Df
	Sum Sq
	Mean Sq
	F value
	Pr(>F)

	Cell line
	1
	195
	195
	1.862
	0.17477

	SiOµC
	7
	4004
	572
	5.464
	1.65E-05

	Ratio
	1
	172
	171.7
	1.64
	0.20261

	Condition
	1
	921
	920.7
	8.794
	0.00361

	Cell line:SiOµC
	7
	2427
	346.7
	3.311
	0.00285

	Cell line:Ratio
	1
	10
	10
	0.095
	0.75798

	SiOµC:Ratio
	7
	256
	36.6
	0.349
	0.92949

	Cell line:Condition
	1
	28
	28.2
	0.269
	0.60494

	SiOµC:Condition
	7
	267
	38.1
	0.364
	0.92177

	Ratio:Condition
	1
	10
	9.5
	0.091
	0.76331

	Cell line:SiOµC:Ratio
	7
	151
	21.5
	0.206
	0.98371

	Cell line:SiOµC:Condition
	7
	102
	14.6
	0.139
	0.99498

	Cell line:Ratio:Condition
	1
	0
	0.5
	0.004
	0.94755

	SiOµC:Ratio:Condition
	7
	41
	5.9
	0.056
	0.99974

	Cell line:SiOµC:Ratio:Condition
	7
	55
	7.8
	0.075
	0.99932

	Residuals
	128
	13401
	104.7
	
	






Table S4. Tukey's post hoc pairwise comparisons of SiOµC surface functionalization for HaCaT and HeLa cells following the three-way ANOVA. Comparisons were performed using estimated marginal means averaged across the two particle-to-cell ratios (1:5 and 1:10) and the two conditions (standard and inhibited with EIPA). The estimated differences (estimate), standard errors (SE), degrees of freedom (df), t-ratios, and Tukey-adjusted p-values are reported. Statistically significant differences (p < 0.05) are highlighted in bold.

	HaCaT

	
	
	
	estimate
	SE
	df
	t.ratio
	p.value

	AUTES
	-
	CDMCS
	6.727
	4.18
	128
	1.61
	0.7433

	AUTES
	-
	DMAP
	3.431
	4.18
	128
	0.821
	0.9916

	AUTES
	-
	DTES
	8.146
	4.18
	128
	1.95
	0.5196

	AUTES
	-
	MDSA
	-2.868
	4.18
	128
	-0.686
	0.9972

	AUTES
	-
	MIZ
	0.427
	4.18
	128
	0.102
	1

	AUTES
	-
	PEGS
	5.405
	4.18
	128
	1.294
	0.8996

	AUTES
	-
	TEA
	3.871
	4.18
	128
	0.927
	0.9829

	CDMCS
	-
	DMAP
	-3.296
	4.18
	128
	-0.789
	0.9934

	CDMCS
	-
	DTES
	1.419
	4.18
	128
	0.34
	1

	CDMCS
	-
	MDSA
	-9.594
	4.18
	128
	-2.297
	0.3035

	CDMCS
	-
	MIZ
	-6.3
	4.18
	128
	-1.508
	0.8018

	CDMCS
	-
	PEGS
	-1.322
	4.18
	128
	-0.316
	1

	CDMCS
	-
	TEA
	-2.856
	4.18
	128
	-0.684
	0.9973

	DMAP
	-
	DTES
	4.715
	4.18
	128
	1.129
	0.9493

	DMAP
	-
	MDSA
	-6.298
	4.18
	128
	-1.508
	0.802

	DMAP
	-
	MIZ
	-3.004
	4.18
	128
	-0.719
	0.9963

	DMAP
	-
	PEGS
	1.974
	4.18
	128
	0.473
	0.9998

	DMAP
	-
	TEA
	0.44
	4.18
	128
	0.105
	1

	DTES
	-
	MDSA
	-11.013
	4.18
	128
	-2.637
	0.1527

	DTES
	-
	MIZ
	-7.719
	4.18
	128
	-1.848
	0.5889

	DTES
	-
	PEGS
	-2.741
	4.18
	128
	-0.656
	0.9979

	DTES
	-
	TEA
	-4.275
	4.18
	128
	-1.023
	0.9701

	MDSA
	-
	MIZ
	3.294
	4.18
	128
	0.789
	0.9934

	MDSA
	-
	PEGS
	8.273
	4.18
	128
	1.98
	0.4991

	MDSA
	-
	TEA
	6.738
	4.18
	128
	1.613
	0.7416

	MIZ
	-
	PEGS
	4.978
	4.18
	128
	1.192
	0.933

	MIZ
	-
	TEA
	3.444
	4.18
	128
	0.825
	0.9914

	PEGS
	-
	TEA
	-1.534
	4.18
	128
	-0.367
	1

	HeLa

	
	
	
	estimate
	SE
	df
	t.ratio
	p.value

	AUTES
	-
	CDMCS
	9.391
	4.18
	128
	2.248
	0.3307

	AUTES
	-
	DMAP
	-5.377
	4.18
	128
	-1.287
	0.9021

	AUTES
	-
	DTES
	8.702
	4.18
	128
	2.083
	0.4314

	AUTES
	-
	MDSA
	-1.413
	4.18
	128
	-0.338
	1

	AUTES
	-
	MIZ
	-6.144
	4.18
	128
	-1.471
	0.8214

	AUTES
	-
	PEGS
	-14.798
	4.18
	128
	-3.543
	0.0126

	AUTES
	-
	TEA
	-2.225
	4.18
	128
	-0.533
	0.9995

	CDMCS
	-
	DMAP
	-14.768
	4.18
	128
	-3.535
	0.0129

	CDMCS
	-
	DTES
	-0.69
	4.18
	128
	-0.165
	1

	CDMCS
	-
	MDSA
	-10.805
	4.18
	128
	-2.587
	0.1705

	CDMCS
	-
	MIZ
	-15.535
	4.18
	128
	-3.719
	0.007

	CDMCS
	-
	PEGS
	-24.19
	4.18
	128
	-5.791
	<.0001

	CDMCS
	-
	TEA
	-11.616
	4.18
	128
	-2.781
	0.1091

	DMAP
	-
	DTES
	14.078
	4.18
	128
	3.37
	0.0216

	DMAP
	-
	MDSA
	3.963
	4.18
	128
	0.949
	0.9805

	DMAP
	-
	MIZ
	-0.767
	4.18
	128
	-0.184
	1

	DMAP
	-
	PEGS
	-9.422
	4.18
	128
	-2.255
	0.3265

	DMAP
	-
	TEA
	3.152
	4.18
	128
	0.754
	0.995

	DTES
	-
	MDSA
	-10.115
	4.18
	128
	-2.421
	0.2401

	DTES
	-
	MIZ
	-14.846
	4.18
	128
	-3.554
	0.0121

	DTES
	-
	PEGS
	-23.5
	4.18
	128
	-5.626
	<.0001

	DTES
	-
	TEA
	-10.927
	4.18
	128
	-2.616
	0.1599

	MDSA
	-
	MIZ
	-4.731
	4.18
	128
	-1.133
	0.9484

	MDSA
	-
	PEGS
	-13.385
	4.18
	128
	-3.204
	0.0354

	MDSA
	-
	TEA
	-0.812
	4.18
	128
	-0.194
	1

	MIZ
	-
	PEGS
	-8.654
	4.18
	128
	-2.072
	0.4387

	MIZ
	-
	TEA
	3.919
	4.18
	128
	0.938
	0.9817

	PEGS
	-
	TEA
	12.573
	4.18
	128
	3.01
	0.0608
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