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(57) Abstract: The present invention generally relates to microfluidics, and, in particular, to systems and methods for coalescing or
fusing droplets. In certain aspects, two or more droplets within a microfluidic channel are brought together and caused to coalesce
without using electric fields or charges. For example, in certain embodiments, droplets stabilized with a surfactant may be disrupted,
e.g., by exposing the droplets to a solvent able to alter the surfactant, which may partially destabilize the droplets and allow them to
coalesce. In some instances, the droplets may also be physically disrupted to facilitate coalesce. In addition, in some cases, the posi-
tions of one or more droplets may be controlled within a channel using a groove in a wall of the channel. For example, a droplet may
at least partially enter the groove such that the position of the droplet is at least partially controlled by the groove.
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Continuation of BOX NO 3. Observations where unity of invention is lacking

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I: Claims 1-3 and 38, directed to a method, comprising flowing a first fluidic droplet and a second fluidic droplet in a liquid within a
microfluidic channel

Group ll: Claims 39-41, directed to an article, comprising: a first, second, third, fourth and fifth microfluidic channels

Group llI: Claims 5?-55 and 75-77, directed to an article/method, comprising microfluidic channel containing a groove defined in a wall of
the channel, wherein the groove comprises at least one wall that is-not substantially parallel to a wall of the microfluidic channel.

The inventions listed as Groups I-Ill do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the foliowing reasons: : ’

Special Technical Features

Group | requires a method, comprising: flowing a first fluidic droplet and a second fluidic droplet in a liquid within a microfluidic channel,
the first fluidic droplet and the second fluidic droplet each stabilized in the liquid using a surfactant, not required by groups Il and Ill

Group |l requires an article, comprising: a first, second, third, fourth and fifth microfluidic channels, not required by groups | and llI

Group lli requires an article/method, comprising microfluidic channel containing a groove defined in a wall of the channel, wherein the
groove comprises at least one wall that is not substantially parallel to a wall of the microfluidic channel, not required by | and i

Common Technical Features

Groups I-1ll share the common feature of a flowing a fluidic droplet in a liquid in a microfluidic channel. However, this technical feature,
does not represent a contribution over prior art, as being anticipated by US 2011/0000560 A1 to Miller et al. (hereinafter Miller). Miller
teaches a method, comprising: flowing a first fluidic droplet and a second fluidic droplet in a liquid within a microfluidic channe! (para
[0007] --providing a microfluidic system comprising at least one microfluidic channel; producing a first plurality of fluidic droplets within
'said microfluidic channel at a first frequency; producing a second plurality of fluidic droplets within said microfluidic channel at a second
frequency, wherein at least one fluidic droplet from said first plurality and at least one fluidic droplet from said second plurality are
paired). . :

Therefore, Groups I-Il lack unity under PCT Rule 13 because they-do not share a same or corresponding special technical feature.

Note: Claims 4-37, 42-52, 56-74 and 78-83 determined unsearchable because they are dependent claims and are not drafted in
accordance with the second and third sentences of Rule 6.4(a).
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Box No. I1 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authon'ty, namely:

’

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescrlbed requ1rements to such an
extent that no meaningful international search can be carried out, specifically:

3. g Claims Nos.: 4-37, 42 52, 56-74 and 78-83
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

—-please see continuation in supplemental box ---

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees. .

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. g No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: .
1-3 and 38

Remark on Protest D The additional search fees were accompanied by the épplicant’s protest and, where applicable, the
payment of a protest fee. A
D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/Z]O (continuation of first sheet (2)) (July 2009)
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