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1 Schematic of the Droplet Generation Chip

In the Figure below, we show the schematic of the droplet giom chip, as well as the mechanism of the droplet germarati
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Figure 1 (left) Schematic of the Focussed Flow Droplet Generatioip QiRight) Schematic of the droplet generation in the Debpl
Generator (arrows are added to indicate the direction ofloig.

2 Derivation of the geometric relationship for the “enclosue” phenomenon

In this section, we derive the geometric relationship [@qr{ the main text] that define the “enclosure” distance asation of
the system parameters.

First, we provide the derivation for the case where the adpthts make acute contact angle with the solid substrate (oi
droplets on polycarbonate in water medium). The corresipgnuicture is shown in figure (2a) in the main text. We attetopt
quantify the “enclosure” effect by obtainingsee figure (2a) in the main text], which is the distance o$ekt approach of the
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droplet to the TPCL, as a function of the system parametersm BAMC andABMC in figure (2a), we can obtain:

y =AM = CMtan8 = Rcosbptané,

,—R_CA=R_ C™M R(cosQ — cosbp)
cosf cosf

re = Rsin6y, (1)

)

where® is the sessile droplet contact angg,is the oil-droplet contact angl&is the radius of curvature of the oil droplet and
rc is the contact radius of the oil droplet. AABC,

z

in=— =———. 2
sin CA X+rc—y @)

Using egs.(1,2), we get after certain trivial simplificai$o
X _ cose@cosed, — cotb cotf, — 1. 3)

e

We next consider the case where the oil droplets make obargacat angle with the solid substrate (oil droplets on giass
water medium). The corresponding picture is shown in FigRbd in the main text. In this figure, we ha¥\BC and AADC
congruent (sinc®C = CD = R, anglédABC=angleADC= 90°, andAC is the common side, i.e., by RHS congruency). Therefore
angldBAC=angldDAC= 90" — (6p — 0)/2 (since inAAOB, exterior angl®AB=2angldBAC=2angl®AC=angleAOB-+angleABO=
180" — 6o+ 6). Therefore, iIMABC,

BC 6y— 6 R
Similarly, in AAMB, using eq.(4), we shall get:
BM Rcos6,
— =¢0s(180° — 6y) = BM = —ﬂ,
AB cot(%;°)
2
AM . Rsin6y
— = 180" — AM = ————.
2B sin(180° — ) = cot(eoge) (5)
Finally in AAOM, using eq.(5), we get:
AM =tanf = OM = Rsinb (6)

OM tanf cot(@) '

Therefore, we can write the enclosure distaneeOB = OM + BM, with R=r¢/ cos(6y — 90°) = r¢/ sin6y, as [using egs.(5,6)
and the identities cat/2 = sina / (1— cosa)]:

X _ cotf B cotBy
le cot(@) cot(e"—z’e)
_ (cot6 — cot6p) [1—cos(6y — 0)]
sin(6y— 6)
_ (sinBgcosB — sinB cosbp) [1 — cos(6y — 6)]
sinBpsinO@sin(6, — 0)
= cose®cosed, — cotO cotf, — 1. (7

Eqgs.(3,7) prove that the geometric relationship definirey “dnclosure” effect is given by eq.(2) in the main text, ahib t
relationship remains the same irrespective of whetheritridraplets form the acute or the obtuse angles.
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