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1. Introduction
This work presents the design of an electronic
rehabilitation orthosis for the index finger and thumb of
the left hand, for people with recent cardiovascular
problems, which present muscular dystrophy as a
consequence of the cardiovascular event suffered, and
the joints in the hands and feet they contract, so it is
necessary to rehabilitate their members to avoid
complete loss of mobility.

The design performs 3 different exercise routines for
different levels of rehabilitation, which can be selected by
the user.

4. Results
The simulation results show mobility mechanical
assembly of all parts of the orthosis and control
activation and change of rotation of the engines.

2. Objectives

2.1.  General objective

To design a rehabilitation orthosis of the index finger and
thumb of the left upper limb, automating various
sequences of exercises.

2.2.  Specific objectives

 To redesign the orthosis to perform rehabilitation
exercises of the index finger and thumb.

 To simulate the control routines and implement them
in a PIC18F4550 microcontroller.

3. Methods

5. Conclusion
The two objectives proposed in the work were met; the
complete design of the hand was achieved, and
according to the second objective, three rehabilitation
routines were proposed, which were simulated and
implemented in a microcontroller.

Future work:

To implement the control system in the designed
orthosis, and test it in patients with a recent
cardiovascular event, in order to measure the efficiency
of it in its rehabilitation.
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Figure 6. Orthosis of the left hand in open and closed 

position.

Figure 7. Control circuit simulating the three exercise routines 

on the index finger and thumb with change of speed and 

rotation.

Figure 3. Table of measurements in millimeters of the parts of 

the hand [2].

Figure 5. Test of operation with a motor and LCD screen.

Figure 8. Table of times and movements of the three 

routines.
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Figure 2. Structural bones of the hand [1].

Figure 4. Hand´s base and fingers design. 

Index finger Thumb finger

Movement Time (s) Movement Time (s)

Routine 

1

Opening 15 Opening 15

Closing 10 Closing 10

Routine 

2

Opening 8 Opening 8

Closing 6 Closing 6

Routine 

3

Opening 8 Opening 8

Closing 6 Closing 6

Figure 1. Methodology used in this research.
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