Evaluation of the Degradation of Materials by Exposure to germicide UV-C Light through Colorimetry, Tensile Strength and Surface Microstructure Analyses
Supplementary Material
S1. Conversion relation of degradation time and real experiment time
To carry out the aging analysis of materials, the Zenzoe lamp from ASTI MOBILE ROBOTICS and Boos Technical Lighting was located into a closed room with no windows. This lamp integrates 5 fluorescent tubes of UV radiation in the C band, emitting at a wavelength of 254 nm and with a power of 140 W. The lamp was placed in a test configuration where samples could be irradiated placing them in different shelves with different distances to the lamp (Figure S1). 
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Figure S1. Two different perspectives of the distances of the room where the aging tests of the materials were carried out. The lamp was located in the middle of the room, having shelves were the samples could be placed around it.
In order to determine if the radiation reached all the point homogeneously, radiation measurements were performed with a UV-C sensor placed in the same position and with the same orientation that the samples would have (Figure S2). The description of all the positions of the samples can be found in Table S1.
Table S1. Materials irradiated with UV-C light.
	Position
	Location (looking from the lamp)
	Measured mean value
(μW/cm2)
	Measured maximum value
(μW/cm2)

	1
	103 cm from the left corner of the shelf
	1218
	1550.5

	2
	8 cm from the left corner of the shelf
	759.6
	809.3

	3
	37 cm from the right corner of the shelf
	1134.8
	1141.9

	4
	37 cm from the right corner of the shelf
	931.9
	962.7

	5
	103 cm from the left corner of the shelf
	1033.3
	1623.8

	6
	8 cm from the left corner of the shelf
	675.9
	773.8

	7
	8 cm from the right corner of the shelf
	1231.9
	1272.5

	8
	8 cm from the right corner of the shelf
	1522.5
	1576.2

	9
	30 cm from the left corner of the shelf
	1273.6
	1325.7

	10
	30 cm from the left corner of the shelf
	1168.2
	1186.6
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[bookmark: _GoBack]Figure S2. Location of the UV-C sensors for the radiation measurement.
Once knowing the dose that the robot generated and having measured the radiation at each one of the points where the samples could be placed, an equivalence between the use of the robot once a day for every day of the year and the radiation reached during the tests needed to be estimated. This provided the opportunity to analyze the aging effect of long periods of a “once a day” exposure (i.e. years), with shorter prolonged exposure times (i.e. hours).

If the samples were placed vertically and parallel to the lamp, the dose levels would be 36.8 mJ/cm2 for each use at a speed of 100 mm/s. Therefore, the equivalent dose values for each position depending on the years treated would be the ones shown in Table S2. The approximate time of equivalence is about 3 hours for each year of use. Also, it is worth mentioning that the radiation process is cumulative, so two treatments a day for a year would be the same as 2 years with a daily pass.

Table S2. Equivalence between the use of the robot for a whole year once a day every day and the hours that a sample has to be exposed continuously in each of the positions in the closed room at Ceit.
	Years treated once a day, every day, at 100 mm/s
	Accumulated dose (mJ/cm2)
	Equivalent hours for each of the positions

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1 year
	13432
	3.1
	4.9
	3.3
	4.0
	3.6
	5.5
	3.0
	2.5
	2.9
	3.2

	2 years
	26864
	6.1
	9.8
	6.6
	8.0
	7.2
	11.0
	6.1
	4.9
	5.9
	6.4

	3 years
	40296
	9.2
	14.7
	9.9
	12.0
	10.8
	16.6
	9.1
	7.4
	8.8
	9.6

	4 years
	53728
	12.3
	19.6
	13.2
	16.0
	14.4
	22.1
	12.1
	9.8
	11.7
	12.8

	5 years
	67160
	15.3
	24.6
	16.4
	20.0
	18.1
	27.6
	15.1
	12.3
	14.6
	16.0

	6 years
	80592
	18.4
	29.5
	19.7
	24.0
	21.7
	33.1
	18.2
	14.7
	17.6
	19.2

	7 years
	94024
	21.4
	34.4
	23.0
	28.0
	25.3
	38.6
	21.2
	17.2
	20.5
	22.4

	8 years
	107456
	24.5
	39.3
	26.3
	32.0
	28.9
	44.2
	24.2
	19.6
	23.4
	25.6

	9 years
	120888
	27.6
	44.2
	29.6
	36.0
	32.5
	49.7
	27.3
	22.1
	26.4
	28.7

	10 years
	134320
	30.6
	49.1
	32.9
	40.0
	36.1
	55.2
	30.3
	24.5
	29.3
	31.9

	11 years
	147752
	33.7
	54.0
	36.2
	44.0
	39.7
	60.7
	33.3
	27.0
	32.2
	35.1

	12 years
	161184
	36.8
	58.9
	39.5
	48.0
	43.3
	66.2
	36.3
	29.4
	35.2
	38.3

	13 years
	174616
	39.8
	63.9
	42.7
	52.0
	46.9
	71.8
	39.4
	31.9
	38.1
	41.5

	14 years
	188048
	42.9
	68.8
	46.0
	56.1
	50.6
	77.3
	42.4
	34.3
	41.0
	44.7

	15 years
	201480
	45.9
	73.7
	49.3
	60.1
	54.2
	82.8
	45.4
	36.8
	43.9
	47.9

	16 years
	214912
	49.0
	78.6
	52.6
	64.1
	57.8
	88.3
	48.5
	39.2
	46.9
	51.1

	17 years
	228344
	52.1
	83.5
	55.9
	68.1
	61.4
	93.8
	51.5
	41.7
	49.8
	54.3

	18 years
	241776
	55.1
	88.4
	59.2
	72.1
	65.0
	99.4
	54.5
	44.1
	52.7
	57.5

	19 years
	255208
	58.2
	93.3
	62.5
	76.1
	68.6
	104.9
	57.5
	46.6
	55.7
	60.7

	20 years
	268640
	61.3
	98.2
	65.8
	80.1
	72.2
	110.4
	60.6
	49.0
	58.6
	63.9


S2. Tensile strength test samples
In this section, images of all the different material samples used in this study are shown before and after the tensile strength test. This way, it can be observed how the samples ended after performing this assay.
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Figure S3. Different materials before the performance of the tensile strength test. The samples shown in this image are the control samples (the ones that were not exposed to any UV-C light).
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Figure S4. Different materials after the performance of the tensile strength test for all the controls and samples exposed for the equivalent dose of UV-C light exposure times. The times indicated in the image (1, 2, 4, 8 and 16 years) are the equivalent time to daily short irradiations, which in continuous treatment during the experiments were 3.5, 7, 14, 28, and 54 hours of exposure.
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Materials Before tensile strength test
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