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Plannin

User chooses
~ target points

A -,

\ 4

Sequence in which target points
| should be accessed (with minimum
interference) is calculated

.

User is informed of -~
target points which

Any points out of / Yes
mechanical limit? /

lNo

are not valid

A

Any interference during movement
(between robot parts, between robot
and needles, between needles)?

U

Yes
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Positioning

I Needle guide is in first target position /

" angular orientation and closed

.

Needle is inserted through needle

r guide into patient’s body

:

Needle guide opens, forming slot (e.g. at the
bottom) through which needle can be released

|

Needle guide moves in direction opposite
to that the slot faces (e.g. upwards)

Needle passes through slot and
is left behind in patient’s body

.

is above next target position)
2) Angular orientation for next target position
3) Closing

Needle guide simultaneously undergoes the following motions:
1) Movement to a position a fixed distance away from next target position,
such that would-be slot is facing the next target position (e.g. needle guide

A,

Needle guide moves, in direction slot faces

(e.g. downwards), to next target position

Figure 4
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identifying a needle insertion site

moving a body of the needle guide assembly to the
needle insertion site

actuating the at least two portions to the closed
configuration, the at least two portions defining a
channel therethrough in the closed configuration

aligning an axis of the channel with the needle insertion
site such that the axis has a predetermined angular
orientation

upon completion of needle insertion, actuating the at
least two portions to the open configuration

e

500
Figure 5




