P16718 Micropen Medical Workstation Redesign
Background

Micropen Technologies and Micropen Medical design, develop, and
manufacturer high precision resistors and medical devices. In the Hemostasis Probe Cell, the current
manufacturing process requires operators to use a small tool to perform a touch-up procedure on
the printed components to ensure conductivity. This procedure requires a high degree of precision
and is performed in a repetitive pattern where the operator adopts a number of potentially harmful
postures during the process; this presents several ergonomic risk factors for the operator.

Project Objective

The objective of this project is to design
and develop an improved workstation that
reduces or even eliminates the ergonomic
risk factors for the operator, while meeting
all the visualization and mechanical motion
demands of the manufacturing process.
The homeostasis probe
diameters are 0.130” and
0.091” and the ink used for
electro-connectivity is gold!
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Analysis

The operators completed a series of surveys each day
they performed the process. The results were used to identify the
areas of significant operator discomfort. A root cause analysis was
performed to discover the underlying causes and as a starting point
for identifying potential areas of improvement.
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Design Concepts

The microscope is replaced with a monitor and camera system to
relieve neck discomfort. The operator tooling keeps the tip near the point of use, this ensures the
tip is in the field of view quickly and easily to perform the process. The combination of the WIP
stand and WIP tile ease the placement of completed parts by allowing for adjustability in the
angle of the stand and increasing the distance between the holes in the WIP tile. The reduced WIP
holes supports process flow and reduce the duration the operators are in a static load position.

Testing and Validation

Conclusions and Additional Recommendations

Developed a detailed test plan outlining the process steps to
validate each of the nine subsystem. The subsystems were
organized into a series of phases for testing based on potential
for ergonomic improvement and ease of implementation within
in the system.

Each subsystem supports reducing operator discomfort and improving overall workstation ergonomics.
The operator tooling and the monitor and camera system places the operator in a more ergonomically
friendly position, orients the operator toward the work, and eases performance of the procedure. The
use of the monitor reduces neck strain and allows for system usability by a larger range of operators.
Monitor

Used Matlab to
evaluate the
maximum normal
stress and deflection
of the operator
tooling. An over
estimate of the
average operator
load was used to
validate the concept
and the robustness
of the design.
The mechanical fixture
ensures a stable performance
by providing flexibility,
maneuverability, and
precision. The tooling keeps
the wrist in a neutral position,
reduces awkward elbow and
shoulder posture and requires
less effort and rotational
movement to use.
Modifications due to testing
included extending the base
plate to allow for variations in
hand size and providing
additional cushioning to
ensure comfort.

Keypad modifications included
removing the cloudy cover,
reallocating keys to better utilize
the space available, changing
out single keys for double keys,
including color to better identify
the keys, and reprogramming the
keypad based on the computer
keyboard inputs.
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Updated Actuator and Switch - Reduces wrist strain for the operators
while ensuring control over the operation.
Stretches and Exercise - Provided posters as a resources to
encourage operators to move from their static position more often.
Modified Work Schedule - Reduces duration
and frequency of repetitive motions.
Ergonomic Seating - Accounting for the
minimal legroom under the desk, this further
orients the operator towards the work and
reduces stress on the back.
Wire Crimp Tool - Works with the WIP stand to
ease placement of the parts by ensuring they
remain on the wire. Eliminates left hand stress
from balancing during material handling.

Special thanks to everyone who contributed to the success of this project!
Including Dr. Matt Marshall who brought the challenges of the system to realization as an MSD Project!

