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Figure S1: Real-time sensor response of an uncoated 5 MHz QCM to progressively motile human
spermatozoa with gradually increasing concentration and its repeatability in two independent
measurement cycles (a-a” and b-b”). All graphs reflect actual biomass effects and/or possible
viscosity-density changes after equilibration of the baselines in Global medium.
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Figure S2: Real-time sensor response of an uncoated 5 MHz QCM to immotile human

spermatozoa with gradually increasing concentration and its repeatability in two independent
measurement cycles (a-a” and b-b”). All graphs reflect actual biomass effects and/or possible
viscosity-density changes after equilibration of the baselines in Global medium.



750

625
—_
N 500 | Equilibrated /' (Hz)
E l(j]ohal solution
& 375
- —
== 250
> A A
g‘ 125 VY VY p-alihd
S o )
=
& -125 1
u
= -250
-375
-500 :
300 600 900 1200 1500 1800 2100 2400
Time (s)
a)
750
| [T ]
— 625 Equilibrated f (Hz)
N |Global solution | |
: 500
—
&= 375
- - ’
= 250
w f’
. .
g 2% / /1]
5 04 f/l N | N// / ‘ﬂu
= -125 1 v A
[-F]
= -250 m
-375
-500 T
300 600 900 1200 1500 1800 2100 2400
Time (s)
c)
] [ [T
1 Equilibrated f (Hz)
E\ 25 4 i Global solution
= |
'
& 0+
.-E
- N AVATA
7 -25 f
~
: U W
= .50 “\ l Iv v
= v
[P}
= !
B~ .75
-100
300 600 900 1200 1500 1800 2100 2400
Time (s)

e)

750

625

Global solution

Equilibrated j (Hz)|

500

375
250

P——

125

e I

s

-125

—_—

-

-250

I~

Frequency shift (Hz)

-375

-500
300

T
1200 1500

Time (s)
b)

600 900

T
1800 2100 2400

750

625

[ T [ ]

500

—— Equilibrated f (Hz)
Global

375 4

E

250

125

AN

-125 Y

LA 474

-250

Frequency shift (Hz)

-375

-500

300

50

25+

T
600 900 1200 1500

Time (s)

d)

1800 2100 2400

[ |

Equilibrated f (Hz
Global solution

Y

/

>

/\./

N/
/
/

Frequency shift (Hz)

-75

-100

T
300 600 900 1200 1500

Time (s)
f)

1800 2100 2400

Figure S3: Fragmented resonance frequency shifts (those recorded in the buffer after equilibration)
for an uncoated 5 MHz QCM before adding a) HSA and immotile spermatozoa at first
measurement, b) HSA and immotile spermatozoa at second measurement, ¢) immotile spermatozoa
at first measurement, d) immotile spermatozoa at second measurement, €) motile spermatozoa at
first measurement and f) motile spermatozoa at second measurement.
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Figure S4: Fragmented mass displacement shifts (those recorded in the buffer after equilibration)
for an uncoated 5 MHz QCM before adding a) HSA and immotile spermatozoa at first
measurement, b) HSA and immotile spermatozoa at second measurement, ¢) immotile spermatozoa
at first measurement, d) immotile spermatozoa at second measurement, €) motile spermatozoa at
first measurement and f) motile spermatozoa at second measurement.
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Figure S5: Fragmented dynamic resistance shifts (those recorded in the buffer after equilibration)
for an uncoated 5 MHz QCM before adding a) HSA and immotile spermatozoa at first
measurement, b) HSA and immotile spermatozoa at second measurement, ¢) immotile spermatozoa
at first measurement, d) immotile spermatozoa at second measurement, €) motile spermatozoa at
first measurement and f) motile spermatozoa at second measurement.
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Figure S6: Real-time sensor response of a soot coated 5 MHz QCM to HSA and immotile human
spermatozoa with gradually increasing concentration and its repeatability in two independent
measurement cycles (a-a” and b-b”). All graphs reflect actual biomass effects after equilibration of
the baselines in Global medium.
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Figure S7: Real-time sensor response of a soot coated 5 MHz QCM to HSA and progressively
motile human spermatozoa with gradually increasing concentration and its repeatability in two
independent measurement cycles (a-a” and b-b”). All graphs reflect actual biomass effects after
equilibration of the baselines in Global medium.
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Figure S8: Real-time sensor response of a soot coated 5 MHz QCM to immotile human
spermatozoa with gradually increasing concentration and its repeatability in two independent
measurement cycles (a-a” and b-b”). All graphs reflect actual biomass effects after equilibration of
the baselines in Global medium.
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Figure S9: Real-time sensor response of a soot coated 5 MHz QCM to motile human spermatozoa
with gradually increasing concentration and its repeatability in two independent measurement
cycles (a-a” and b-b”). All graphs reflect actual biomass effects after equilibration of the baselines

in Global medium.
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Figure S10: Fragmented resonance frequency shifts (those recorded in the buffer after
equilibration) for a soot coated 5 MHz QCM before adding a) HSA and immotile spermatozoa at
first measurement, b) HSA and immotile spermatozoa at second measurement, ¢) HSA and motile
spermatozoa at first measurement, d) HSA and motile spermatozoa at second measurement, €)
immotile spermatozoa at first measurement and f) immotile spermatozoa at second measurement,
g) motile spermatozoa at first measurement and h) motile spermatozoa at second measurement.
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Figure S11: Fragmented mass displacement shifts (those recorded in the buffer after equilibration)
for a soot coated 5 MHz QCM before adding a) HSA and immotile spermatozoa at first
measurement, b) HSA and immotile spermatozoa at second measurement, c) HSA and motile
spermatozoa at first measurement, d) HSA and motile spermatozoa at second measurement, )
immotile spermatozoa at first measurement and f) immotile spermatozoa at second measurement,
g) motile spermatozoa at first measurement and h) motile spermatozoa at second measurement.
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Figure S12: Fragmented dynamic resistance shifts (those recorded in the buffer after equilibration)
for a soot coated 5 MHz QCM before adding a) HSA and immotile spermatozoa at first
measurement, b) HSA and immotile spermatozoa at second measurement, ¢c) HSA and motile
spermatozoa at first measurement, d) HSA and motile spermatozoa at second measurement, )
immotile spermatozoa at first measurement and f) immotile spermatozoa at second measurement,
g) motile spermatozoa at first measurement and h) motile spermatozoa at second measurement.
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Figure S13: Resonance frequency shifts of a soot coated 5 MHz QCM to HSA with gradually
increasing concentration before adding a) immotile spermatozoa at first measurement, b) immotile
spermatozoa at second measurement, ¢) motile spermatozoa at first measurement and d) motile

spermatozoa at second measurement.
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Figure S14: Mass displacement shifts of a soot coated 5 MHz QCM to HSA with gradually
increasing concentration before adding a) immotile spermatozoa at first measurement, b) immotile
spermatozoa at second measurement, ¢c) motile spermatozoa at first measurement and d) motile
spermatozoa at second measurement.

1.00 1.00 I I
/;; = Equilibrated R (Ohms)
o 075 = 0.75 Global 10-1000 ppm HSA
E Equilibrated R (Ohms) =
&= 0.50 {Global_10-1000 ppm HSA O 0.50
O S
S et
0.25 &= 025
&= = PN N
- — _.i
% 00011 £ 000 N\ttt
w
S ol | :
g -0.25 E 0.25
% -0.50 N 2 050
.g .y - A A
& 075 ] & o7
-1.00 -1.00 :
0 2000 4000 6000 8000 10000 0 2000 4000 6000 8000 10000
Time (s) Time (s)
a) b)
1.00 I I ‘ 1.00
Py I I 1 1 | ‘
@ 0.75 | Equilibrated R (Ohms) - 075 \ Equilibrated R (Ohms)
£ {Global_10-1000 ppm HSA E ! Glabal_10-1000 ppm HSA
= 0.50
o & 0.50
o 025 9
& — 0.25
= 0.00 " =
w ™ = 0.00
8 025 S \_ ° -
= e o\ 20z — A
& 050 s AR A ned N\
|72 ~ M
= @ -0.50 ~— N
£ -075 =
U
m -1.00 m -0.75
-1.25 ! | -1.00
0 2000 4000 6000 8000 10000 0 2000 4000 6000 8000 10000
Time (s) Time (s)
c) d)

Figure S15: Dynamic resistance shifts of a soot coated 5 MHz QCM to HSA with gradually
increasing concentration before adding a) immotile spermatozoa at first measurement, b) immotile



spermatozoa at second measurement, ¢) motile spermatozoa at first measurement and d) motile
spermatozoa at second measurement.



