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Supplementary Movies 
 
MovieS1: Side view of a 2 µL drop of Ludox suspension with initial volume fraction 𝜙 = 22% 
deposited on a glass slide. The movie is accelerated 20 times. The drop spreads on the hydrophilic 
glass slide and adopts a spherical cap shape of volume Ω = 𝜋𝑅!" sin 𝜃 /4 with a contact angle 
𝜃 = 20° and a contact radius 𝑅! = 1.5 mm. During drying, a spherical liquid cap recedes on top of 
the particle deposit. The deposit bends into a convex structure. 
 

MovieS2: Bottom view of an 0.3 µL drop of Ludox suspension with 𝜙 = 22% in the single-crack 
regime, imaged on an inverted microscope in transmission mode. The spherical liquid cap recedes 
on top of the particle deposit. Radial cracks in the deposit propagate by avalanches leading to the 
formation of regularly spaced petals. The movie is accelerated 10 times. 
 

MovieS3: Bottom view of an 0.3 µL drop of Ludox suspension with 𝜙 = 1.7% in the double-crack 
regime, imaged on an inverted microscope in transmission mode. Radial cracks in the outer part of 
the deposit propagate by avalanches. At a distance ~150 µm from the drop edge, the cracks branch 
into secondary cracks. The movie is accelerated 10 times. 
 

MovieS4: Bottom view of an 0.3 µL drop of Ludox suspension with 𝜙 = 0.75% in the ring-crack 
regime, imaged on an inverted microscope in transmission mode. Radial cracks in the deposit 
propagate by avalanches. The particle deposition is limited to a ring at the periphery of the drop. 
The movie is accelerated 10 times. 
 

MovieS5: High-speed movie of an 0.5 µL drop of Ludox suspension with 𝜙 = 22% in the single-
crack regime using an interfero-microscopy setup. Cracks started to form prior to the beginning of 
the movie. The interference fringes reveal a lateral delamination of the petals from the substrate. 
This delamination process is a precursor for the formation of a subsequent neighboring crack. The 
movie is slowed down 50 times. 
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Influence of the initial drop contact angle on the crack regimes 
 
We probe the sensitivity of the crack patterns to a change in the initial drop contact angle using a 
silanized glass slide coated with 3-glycidyloxypropyl-trimethoxysilane (TCI). The contact angle is 
𝜃 = 40 ± 2°, larger than the contact angle 𝜃 = 20 ± 3° in our other experiments. We deposit 1 µL 
drops of Ludox suspensions of different volume fractions 𝜙 in a controlled environment with 
relative humidity 𝑅𝐻 = 50 ± 2%. We observe the same regimes of ring cracks, double cracks and 
single cracks, as shown in Fig. S1, indicating that these regimes are robust to changes in the initial 
contact angle in the range of 20° < 𝜃 < 40°.  
 
A further increase of the contact angle, however, will affect these regimes. The occurrence and 
number of cracks then depends on whether the contact line stays pinned or slips on the substrate as 
the drop dries. Slippery substrates with contact angles close to 90° can lead to a suppression of the 
cracks1,2. On superhydrophobic substrates, the drop adopts a quasi-spherical shape and a solid crust 
of concentrated particles forms at the drop surface, which buckles under capillary pressure prior to 
crack formation3–5.  
 
 

 

 
 
Figure S1: Crack patterns obtained for 1 µL drops of Ludox suspensions for an initial drop contact angle 
𝜃 = 40 ± 2°. (a) Ring cracks for 𝜙 = 0.67%, (b) double cracks for 𝜙 = 1.12%, and (c) single cracks for 
𝜙 = 13.5%. The scale bar represents 1 mm. 
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Sensitivity of crack regimes to particle type 
 
To probe for the sensitivity of the observed crack regimes to the type of particles used, we perform 
experiments using carboxylated polystyrene beads (PS) (CA040NM, Magsphere) of diameter 
44 nm. The particles are of comparable size to the silica (Si) Ludox particles of diameter 22 nm, 
but their shear modulus is more than a factor of ten smaller (1.6 GPa = 𝐺#$ ≪ 𝐺$% = 31 GPa)6,7. 
We deposit 0.3 µL drops of polystyrene suspensions of different particle volume fractions 𝜙 on a 
clean glass slide in a controlled environment with relative humidity 𝑅𝐻 = 54%. Remarkably, we 
observe the same regimes of ring cracks, double cracks and single cracks for polystyrene 
suspensions as those observed for Ludox suspensions, as shown in Fig. S2. It is interesting to note 
that while the same crack regimes are observed for the two types of particles, the characteristics of 
the cracks depend on the particle type. The deposits formed from polystyrene suspensions exhibit 
additional orthoradial cracks and a more limited delamination. 
 
Larger changes in the particle hardness, however, are known affect the cracking behavior7. For 
suspensions of very soft polymer particles, the deposit wrinkles but does not crack, as the capillary 
pressure can deform the particles without inducing a crack8. 
 
 

 
 
Figure S2: Cracks patterns for 0.3 µL drops of suspensions of carboxylated polystyrene particles with 
diameter of 44 nm. The same crack regimes occurring for Ludox suspensions are observed for polystyrene 
suspensions: (a) Ring cracks for 𝜙 = 1%, (b) double cracks for 𝜙 = 3%, and (c) single cracks for 𝜙 = 10%. 
The bottom images show zoomed views. The scale bars represent 500 µm.  
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Influence of the initial volume fraction on the number of cracks in the single-crack regime 
 

 

Figure S3: Crack patterns for 0.3 µL drops in the single-crack regime. The number of cracks decreases as 
the initial particle volume fraction increases from (a) 𝜙 = 8.4%, (b) 𝜙 = 15% to (c) 𝜙 = 22%. The scale bar 
represents 500 µm. 
 
 
Relation between crack spacing and deposit thickness 
 
We measure the maximum thickness ℎ of the deposit and the spacing 𝑑& between cracks of a given 
drop using a laser scanning confocal microscope (VK-X 3D, Keyence). The distance between 
cracks is measured at the perimeter of the drop, as shown in the  inset of Fig. S4). It increases 
monotonically with the deposit thickness, in fair agreement with a linear relationship 𝑑& ∝ ℎ 
suggested in previous studies2,9,10, as displayed in Fig. S4. 

 
Figure S4: The crack spacing 𝑑! versus the deposit thickness ℎ. The crack spacing at the perimeter of the 
drop and the maximum thickness are measured for drops in the ring-crack regime (orange circles), double-
crack regime (blue triangle) and single-crack regime (red squares). As the profilometry measurement is only 
possible before cracks start to form, the exact crack regime can not always be determined; for those drops 
where the crack regime is unknown, we report the data as black crosses. The solid line denotes a linear 
relationship suggested in previous studies2,9,10. Inset: Definition of the crack spacing 𝑑! for an 0.3 µL drop 
with particle volume fraction 𝜙 = 12%. The scale bar represents 150 µm. 
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Influence of drying dynamics on crack pattern 
 
To probe the influence of the drying time on the crack characteristics and the number of cracks, we 
perform two additional sets of experiments: 
(i) We use different drop volumes, ranging from 0.3µL to 5µL. This allows us to change the drying 
time 𝜏' by a factor of ~6. Both the ratio 𝑤 𝑅!⁄  of the crack length 𝑤 to the initial drop radius 𝑅! 
and the number of cracks 𝑁& remain unchanged for different drop volumes, as shown in Fig. S5a,c. 
(ii) We vary the relative humidity 𝑅𝐻 in our experimental chamber. We use saturated solutions of 
sodium chloride to reach 𝑅𝐻 = 48% ± 4% and saturated solutions of potassium sulfate to reach 
𝑅𝐻 = 67% ± 4%. The drying time 𝜏' changes by a factor of six for a change in relative humidity 
from 15% to 75%. A change in the relative humidity does not affect the ratio of the crack length 𝑤 
to the initial drop radius 𝑅!, nor the number of cracks, as shown in Fig. S5b,d. 
The drying time 𝜏'   is thus not a control parameter for the crack morphology within the range of 
drying times investigated. This observation is in apparent contradiction with recent studies11,12, but 
could be due to the relatively small size of our droplets which always leads to fairly fast drying 
dynamics. 
 

 
Figure S5: Influence of drop volume and relative humidity on the crack patterns. (a,b) Normalized width 
of the pattern 𝑤 𝑅"⁄  and (c,d) number of cracks 𝑁! versus initial volume fraction 𝜙 for drops of different 
volumes Ω in controlled environments of different relative humidities 𝑅𝐻. Circles denote the ring-crack 
regime, triangles the double-crack regime and squares the single-crack regime. The data are obtained with 
Ludox particles of diameter 22 nm. 
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The independence of the number of cracks 𝑁& on the drop volume observed in Fig. S5 can be 
understood by considering that both the deposit height and the drop perimeter 2𝜋𝑅! increase with 
drop volume as ℎ ∝ Ω( "⁄  and 𝑅! ∝ Ω( "⁄ . Considering that the crack spacing 𝑑& = (2𝜋 𝑁&⁄ )𝑅! 
increases linearly with the deposit thickness, we indeed do not expect a change in the number of 
cracks with drop volume. 
 
 
Influence of the substrate temperature 𝑻 on the maximum deposit thickness 𝒉 
 
We perform thickness measurements on a laser confocal microscope (VK-X 3D, Keyence) at 
ambient temperature 𝑇 = 20°C and also at 𝑇 = 15°C using a Peltier plate to cool the substrate. The 
maximum deposit thickness ℎ is independent of the substrate temperature 𝑇 within the temperature 
range investigated, as shown in Fig. S6a. Likewise, the deposit thickness ℎ is independent of 
relative humidity 𝑅𝐻 within the range from 18 ± 8% ≤ 𝑅𝐻 ≤  71 ± 2%, as shown in Fig. S6b. 
These observations are in agreement with the independence of the crack morphology and the 
number of cracks on drying time. 
 

 
Figure S6: The maximum deposit thickness ℎ is independent of (a) the substrate temperature for 𝑇 = 15°C 
and 𝑇 = 20°C and (b) the relative humidity 𝑅𝐻 within the range from 18 ± 8% ≤ 𝑅𝐻 ≤ 71 ± 2%. 
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