Superhydrophobic soot coatings-regulated cryostorage of human ejaculate
enables equal post-thaw sperm survival independent of the freezing rate
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Sample data Resulis Results (1)

Concentration

Report = Total % M/mL M/Sample

Total 469 100.00% 18,67 34.02
Matile 316 67.38% 12,58 56.61
Progressive (PR) 251 53.52% 9,99 44,96
FRapid progressive (type A) 133 28.36% 5.29 23.80
| edium progressive (type B) 118 25.16% 4,70 21.15
| I Maon progressive (type C) 65 13.86% 2.59 11,66
| Immatile (type D} 153 32.62% 6.09 27.40

Figure S1: Progressive sperm motility of Patient 3 prior to slow freezing.

Sample data Results Results (Il
ANALYZE - -

Concentration

Report - Total % M/mL M/Sample
Total 383 100.00% 31.56 142,02

Motile 56 14.62% 4,61 20,74
Progressive (PR} 43 12.53% 3.96 17.82
Rapid progressive (type A} 30 7.83% 247 1112
Medium progressive (type B) 18 4.70% 1.48 6.66
Progressive (PR) : 12.53 e e e 8 2.09% 0.66 2.97
| Motile : 14.62% | Immatile (type D} 327 85.38% 26,95 121.28

Figure S2: Progressive sperm motility of Patient 3 after slow freezing using sample S3
accommodating a 50 pL semen-cryoprotectant droplet.

Sample data Results Results (1)
. ANALYZE )

LConcentration

. Report = Total % W/mL M/Sample
Total 375 100,009 43.94 79.09

Motile a 21,608 9,49 17.08
Progressive (PR} 69 18.40% 3.08 14,54
Rapid progressive (type A) 43 12.80% 5.62 1012
Medium progressive (type B) 2 5.60% 246 443
Maon progressive (type C) 12 3.20% 1.41 254
Immaotile (type D) 204 78,400 34,45 62,01

Figure S3: Progressive sperm motility of Patient 3 prior to flash freezing.



Sample data Results Results (II)

Concentration
Report - Total % /mL M/Sample

Total 528 100.00% 42,797 76.99
Matile 52 8.84% 3.78 6.80
Progressive (PR} 36 6.12% 2.62 472
Rapid progressive (type &) 10 1.70% 0.73 1.31

Medium progressive (type B) 26 4.42% 1.89 3.40
Man progressive (type C) 16 2.72% 1.16 2,09
Immotile {type D) 536 91.16% 38,99 70,18

Figure S4: Progressive sperm motility of Patient 3 after flash freezing using sample S3
accommodating a 50 pL semen-cryoprotectant droplet.

Sample data Results Results (1)
ANALYZE

Concentration

Report = Total % M /mL M/Sample
Total 258 100.00% 33.34 10.00

Matile 162 62.79% 20.93 6.28
Progressive (PR) 112 341% 1447 4,34
Rapid progressive (type A) 61 23.64% 7.88 236
Medium progressive (type B) 51 19.77% 6.59 1.98
Mon progressive (type C) 50 19.38% 6.46 1.94
Immotile (type D) 96 37.21% 12.41 3.72

Sample data Results Results ()
Concentration
Total % M/mL M/Sample
Total 121 100.00% 10.76 3.23
Matile 30 24.7%% 2,67 0.80
Progressive PR} 13 14.88% 1.60 043
Rapid progressive (type A} 11 9.09% 0.98 0.29
Medium progressive (type B} 7 5.79% 0.62 019
MNon progressive (type C) 12 09.92% 1.07 0.32
| til o
| e T mmaotile (type D) a1 75.20% 8.09 243

Figure S6: Progressive sperm motility of Patient 4 after slow freezing using a cryovial filled
with 400 pL semen-cryoprotectant suspension.



Sample data Results Results (II)

Concentration
Report - Total % M/mL M/Sample

Total 298 100.00% 14.30 4.29
Matile 93 31.21% 4,46 1,34
Progressive (PR} 51 17.11% 2.45 0.74
Rapid progressive (type A) 32 10.74% 1.54 046
Medium progressive (type B} 19 6.38% 0.91 0.27
Progressive (PR) : 17.11% T R E R ) 42 14.0%% 2.02 0.61
Immatile (type D} 205 68.79% 9,834 2,95

| Motile : 31.21% |

Figure S7: Progressive sperm motility of Patient 4 after slow freezing using sample S4
accommodating a 50 pL semen-cryoprotectant droplet.

Sample data Results Results (1)
. ANALYZE
‘Concentration
. Report - Total % M/mL M/Sample
Total 154 100,009 11.93 7.75
Fields 7/30 | Motile 33 57.14% 6.32 4.43
| Spermatozoa 154/500 | PR B 75 43.70% 5.81 3.78
| | Rapid progressive (type A) 36 23.38% 279 1.81
| Concentration: 11.93 | Medium progressive (type B) 39 25.32% 3.02 196
| Progressivel (PR) : 48.70% | iEn = R | 13 8.44% 1.01 0.66
| Motile : 57.14% | pectictesh) €6 42.86% 511 3.32

Figure S8: Progressive sperm motility of Patient 4 prior to flash freezing.

Sample data Results Results (II)

ANALYZE

LConcentration
Report - Total % MimL M/Sample

Total 201 100.00% 997 6,48
Maotile 46 22.85% 2.28 1.48
Progressive (PR} 3 15.42% 1.54 1.00
Rapid progressive (type A) 13 3.96% 0.39 0.58
Medium progressive (type B} 13 6.47% 0.64 042
Maon progressive [type C) 15 7.46% 0.74 048
Immaotile {type D) 155 Tr11% 7.69 5.00

Figure S9: Progressive sperm motility of Patient 4 after flash freezing using a cryovial filled
with 400 pL semen-cryoprotectant suspension.



Sample data Results Results (I)
ANALYZE
Concentration
Report o Total % M/mL M/Sample
Total 227 100.00% 10.86 7.06
| Fields 12/30 | Motile 70 30.84% 3.35 218
|| Progressive [PR] 51 22.47% 2.44 1.59
Rapid progressive {type A) 21 9,25% 1.00 0,65
Medium progressive (type B) 30 13.22% 1.44 0.94
MNan progressive (type C) 19 B3T% 0.91 059
|| Immotile (type D) 157 69.16% 7.51 4.88

Figure S10: Progressive sperm motility of Patient 4 after flash freezing using sample S4
accommodating a 50 pL semen-cryoprotectant droplet.

Sample data Results Results (1)
ANALYZE
Concentration
Total % M/mL M/Sample
Total 435 100.00% 74.68 89.62
Motile 384 77.58% 57.93 69.52
Progressive (PR] x| 54.75% 40.89 49,07
Rapid progressive (type A) 184 ITATH 2776 33.31
Medium progressive (type B) a7 17.58% 13.13 15.76
Man progressive (type C) 113 22.83% 17.05 20.46
Immatile (type D) 1 22.42% 16.75 20.10
Figure S11: Progressive sperm motility of Patient 5 prior to slow freezing
Sample data Results Results (Il
Concentration
Total % M/mL M/Sample
Total 623 100.00% 77.88 93.45
Motile 161 25.64% 19.97 23.96
Progressive (PR} 73 12.42% 9.67 11.60
Rapid progressive (type A} 35 5.57% 434 5.21
Medium progressive {type B) 43 6.85% 5.33 6.40
Progressive (PR) : 1242% Non progressive (type C) 33 13.22% 10.29 12.35
Eem——————=S———— I til D
| SR | mmaotile (type D) 46T 74.36% 57.91 £9.49

Figure S12: Progressive sperm motility of Patient 5 after slow freezing using a cryovial filled
with 400 pL semen-cryoprotectant suspension.



Sample data Results Results (II)

ANALYZE
Concentration

Report - Total % M/mL M/Sample

Total 810 100,008 91.30 146.08

Motile 461 56.91% 51.56 83.14

Progressive (PR} 345 42.55% 38.89 g2.22

Rapid progressive (type A) 78 9.63% 879 14.06
| | Medium progressive (type B} 267 32.96% 3010 43,16
|| MNan progressive (type C) 116 14.32% 13.08 20.93
|| Immatile {type D} 349 43.09% 38.34 62.94

Figure S13: Progressive sperm motility of Patient 5 prior to flash freezing.

Sample data Results Results (Il
ANALYZE

Concentration

Report o Total % M/mL W /Sample
TaiF s62 100,00% 69.78 111,65

Matile 0 16.01% 1117 17.87
Progressive (PR} 55 9.7%% 6.83 10,93
Rapid progressive (type A) 15 2.67% 1.86 2,98
IMedium progressive (type B) 40 T12% 4,97 7.95
Maon progressive [type C) 35 £.23% 4,35 6,96
Immatile {type D) 472 B3.98% 58,61 93.78

Figure S14: Progressive sperm motility of Patient 5 after flash freezing using a cryovial filled
with 400 pL semen-cryoprotectant suspension.

Sample data Results Results (II)
. ANALYZE

Concentration

. Report = Total % M/mL M/Sample
Total 566 100.009% 58.54 128.79

Matile 279 49.29% 28.86 63.49
Progressive (PR} 216 38.16% 22,34 49,15
Rapid progressive (type A) 140 24.73% 14,48 31.86
Medium progressive (type B) 76 13.43% 7.86 17.29
Mon progressive {type C) 63 11.13% 6.52 1434
Immotile {type D} 287 50.71% 29,68 £65.30

Figure S15: Progressive sperm motility of Patient 7 prior to slow freezing.



Sample data Results Results (1)
9 ANALYZE
Concentration
Report - Total % M/mL M/Sample
Total 567 100,005 8037 176.81
Motile 150 26.46% 21.26 46,77
Progressive (PR} 17 20.63% 16.58 36.48
Rapid progressive (type A) 70 12.35% 9.92 21.82
Medium progressive (type B) 47 8.29% 6.66 14.65
Man progressive [type C) 33 5.82% 4,68 10,30
| til D
| Motile : 2646% mmatile {type D} 17 73.54% 59.11 130,04

Figure S16: Progressive sperm motility of Patient 7 after slow freezing using a cryovial filled
with 400 pL semen-cryoprotectant suspension.

Sample data Resulis Results (1)
. ANALYZE
Concentration
. Report 2 Total 3 M/mL I/Sample
Total 1979 100.00% 263.11 1,184.00
Fields 3/30 | Matile 1850 93.48% 245,95 1,106.82
Pragressive (PR} 1470 74.28% 19544 879.48
Rapid progressive (type A) 461 23.2%% 61.29 275.30
Medium progressive (type B) 1009 50.99% 134,15 £03.68
Mon progressive (type C) 320 19,20 50,52 227.34
Immotile {type D} 129 £.52% 17.15 77.18

Figure S17: Progressive sperm motility of Patient 7 prior to flash freezing.

Sample data Results Results (1)
ANALYZE

Concentration
Total % M/mL M/Sample
Total 3059 100.00% 222.89 1,003.00
Matile 1295 £1.95% 138.02 621,36
Pragressive (PR} 1167 38.15% 85.03 382,64
Rapid progressive (type A) 256 837T% 18.65 83.82
Medium progressive (type B) 911 29.78% £6.38 298.71
Man progressive {type C) 728 23.80% 53.04 238.68
Immatile (type D) 1164 38.05% 84.31 381.64

Figure S18: Progressive sperm motility of Patient 7 after flash freezing using a cryovial filled
with 400 pL semen-cryoprotectant suspension.



Sample data Resulis Results (1)
ANALYZE
Concentration
Report - Total S M/mlL M/Sample
Total 608 100,000 85.53 128,30
Motile 518 85.20% T2.87 109.30
Progressive (PR} 344 56.58% 48,39 72,59
Rapid progressive (type &) 142 23.36% 19.98 29.97
| | Medium progressive (type B) 202 33.22% 2842 42,63
| | I Man progressive (type C) 174 28.62% 2443 36.72
| | Immotile (type D) 50 14,808 12.66 18.99

Figure S19: Progressive sperm motility of Patient 8 prior to slow freezing.

Sample data Results Results (1)
ANALYZE

Concentration
Report - Total k) W/mL M/Sample
Total 509 100.00% 84.64 126,96
Matile 148 29.08% 24,61 36.92
Pragressive (PR} 69 13.56% 11.47 17.21
Fapid progressive (type A) 27 5.30% 4,49 6.74
Medium progressive (type B) 42 B.25% 6.98 1047
MNon progressive (type C) 79 15.52% 13.14 19.71
|| Immatile (type D) 361 70.93% 80,03 90.04

Figure S20: Progressive sperm motility of Patient § after slow freezing using sample S1
accommodating a 50 pL semen-cryoprotectant droplet.

Sample data Results Results (I)
ANALYZE
Concentration
B Report . Total % M/mL M/sample
Total 565 100.00% 91.57 137.35
| Motile 202 51.68% 47.32 70.98
Progressive [PR) 131 23.19% 21.23 31.84
Rapid progressive [type A-} 23 4,07% 373 5.60
| Medium progressive (type B) 108 19.12% 17.50 2625
| * | Non progressive (type C) 161 28.50% 26.09 39.14
| Immatile (type D) 273 42.31% 44.25 66.38

Figure S21: Progressive sperm motility of Patient § after slow freezing using sample S3
accommodating a 50 pL semen-cryoprotectant droplet.



Sample data Results Results (II)
ANALYZE
Concentration
Report = Total % M/mL M/Sample
Total 566 100.00% 91.93 137.80
Matile 234 41,34 38.01 57.02
Progressive (PR) 108 19.08% 17.54 26.31
Rapid progressive (type A) 20 3.53% 3.25 4,88
Medium progressive (type B) 88 15.55% 14.29 2144
Mon progressive (type C) 126 22.26% 2045 30.69
Immotile {type D} 332 58.66% 53.92 80.88

Figure S22: Progressive sperm motility of Patient 8 after slow freezing using sample S4
accommodating a 50 pL semen-cryoprotectant droplet.

Sample data Results Results (II)
ANALYZE

Concentration

Report = Total % M/mL M/Sample
Total 524 100.00% 27.60 38.64

Maotile 215 41.03% 11.32 15.85
Progressive (PR} 155 29.58% a.16 11.42
Rapid progressive (type A) 32 6.11% 1.69 237
IMedium progressive (type B) 123 23.47T% 6.43 9.07
Mon progressive (type C) B0 11.45% 316 4.42
Immatile (type D) 309 58.97% 16.28 2279

Figure S23: Progressive sperm motility of Patient 8 prior to flash freezing.

Concentration

- Total * MfmiL M/Samiple

Sample data Results Results (1)
ANALYZE

Total 536 100.00% 4.9 57.67

| Matile 59 11.01% 4.53 6.34
Progressive (PR} 35 6.53% 2.69 377
Rapid progressive (type A) 8 1.45% 0.61 0.85
Medium progressive (type B) 27 5.04% 2.07 2,90
Mon progressive (type C) 24 4,48% 1.84 2,58

PSS I il D
| Matile : 11.01% | mmotile (type D} 477 38.99% 36.66 51.32

Figure S24: Progressive sperm motility of Patient 8 after flash freezing using sample S1
accommodating a 50 pL semen-cryoprotectant droplet.



Sample data Results Results (1)

‘Concentration
Report - Total % M /mL M/Sample

Total 510 100.00% 37.51 52.51
Matile 17 22.94% 8.61 12.05
Progressive (PR} 75 14.71% 5.52 773
Rapid progressive (type A) 16 3.14% 1.18 1.65
Medium progressive (type B) 59 11.57% 4.34 6.08
Man progressive (type C) 42 8.24% 3.09 433
Immatile (type D) 393 77.05% 28.90 40.46

| Motile : 22.94%

Figure S25: Progressive sperm motility of Patient 8 after flash freezing using sample S3
accommodating a 50 pL semen-cryoprotectant droplet.

Sample data Results Results (II)
ANALYZE

Concentration

. Report = Total % M /mL M/Sample
Total 531 100.009% N5 44.45

Fields 10/30 | Matile 101 18.02% 6.04 846

Progressive (PR) 51 9,60% 3.05 4,27

Rapid progressive (type A) 15 2.82% 0.50 1.26

Medium progressive (type B) 36 6.78% 2.15 3.01

|| Mon progressive (type C) 50 9.42% 299 419
|| Immotile {type D) 430 30.98% 25.71 35.99

Figure S26: Progressive sperm motility of Patient § after flash freezing using sample S4
accommodating a 50 pL semen-cryoprotectant droplet.

Sample data Resulis Results (1)
. ANALYZE

Concentration
. Report - Total % MW/mL M/Sample
Total 1512 100.00% 141,71 113.37
Fields 3/30 | Motile 1343 38.82% 12587 100.70
Pragressive (PR} 726 48,02% £3.04 54,43
Rapid progressive (type A) 133 8.80% 1247 9,98
[ concentration: 14171 M/mL | | [Medium progressive (type B) 593 39.22% 55,58 4446
|| ‘| MNon progressive ftype ) 617 40.81% 57.83 46.26
| | Immatile (type D) 169 11.17% 15,84 12,67

Motile

Figure S27: Progressive sperm motility of Patient 9 prior to slow freezing.
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Sample data Resulis Results (1)
ANALYZE

Concentration

Report = Total % M/mL M/Sample
Total 1136 100.00% 131.05 104,84

Matile 640 56.34% 73.83 59.06
Progressive (PR) 296 26.06% 3415 27.32
Rapid progressive (type A) 35 3.08% 4.04 3.23
| | Medium progressive (type B) 261 22,98% 30,11 24,09
|| H Maon progressive (type C) 344 30.28% 39.68 31.74
|—| Immotile (type D) 496 43,6636 57.22 45,78

Figure S28: Progressive sperm motility of Patient 9 after slow freezing using sample S3
accommodating a 50 pL semen-cryoprotectant droplet.

Sample data Results Results ()
ANALYZE

Concentration

Report = Total % W/mL M/Sample
Total 531 100.009 98.47 118,16

|| Motile 392 67.47% 66.44 79.73
Progressive (PR} 307 52.84% 52.03 62.44
Rapid progressive (type A) 140 24.10% 23.73 28438
Medium progressive (type B) 167 28.74% 28.30 33.96
Maon progressive (type C) a5 14,63% 14,41 17.00
Immotile (type D) 189 32.53% 32.03 38.44

Figure S29: Progressive sperm motility of Patient 9 prior to flash freezing.

Sample data Resulis Results (1)
ANALYZE

Concentration

Report = Total % M/mL M/Sample
Total 580 100.,00% 70.68 34.82

Matile 270 46,55% 32,90 39.48
Progressive [PR) 178 30,699 21.69 26.03
Rapid progressive [type A} 40 £.90%% 4,87 5.84
Medium progressive (type B) 138 23.7%% 16.82 20,18
Naon progressive (type C) 92 15.86% 11.21 13.45
Immatile (type D) 310 53.45% 37.78 45,34

Figure S30: Progressive sperm motility of Patient 9 after flash freezing using sample S3
accommodating a 50 pL semen-cryoprotectant droplet.

AN IMPORTANT NOTE: The reproductive health status of Patient 3 and Patient 8 differ

substantially before the slow and flash freezing assays (i.e. Patient 3 -
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normozoospermia/asthenozoospermia; Patient 8 — normozoospermia/oligoasthenozoospemia).
This is not an inherent error nor scientific fraud! Simply, the sperm parameters are not constant
and change on a dailly  basis (see Figure 1 in  B.J.M. Mayorga-
Torres, M. Camargo, A. Agarwal, S.S. du Plessis, A.P. Cadavid, W.D.C. Maya Influence of
ejaculation frequency on seminal parameters Reprod. Biol. Endocrinol., 13 (2015), p. 47 -
https://doi.org/10.1186/s12958-015-0045-9 ), and it should be mentioned that the two
experimental sets are carried out within the period of two and a half years.
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