
Page 1

Part 3 – Equipment Selection, Processing, and Maintenance

Selecting the most appropriate material and having a 
well-planned mold design, as discussed in Part One 
and Part Two of this series, are essential pieces 

of establishing the long-term success and longevity of 
your medical device validation. However, without the right 
equipment, you cannot determine the dependability and 
repeatability needed to ensure a high level of quality and 
production uptime required for the lifetime of your product’s 
production needs. In the final installment, we will discuss how 
to select your equipment correctly, ensure it can consistently 
function as needed, and what you need to do to maintain its 
performance day after day. 

Equipment Selection: Performance Over Pricing
When selecting an injection molding machine, robotics 
equipment, and/or temperature control units (TCUs), also 
known as mold conditioners, look for those that are proven 
to be repeatable and reliable. For example, if you need 
your injection molding machine to stop with an accuracy of 
.0005” injection stroke, you must make sure it can perform 
as required time and time again. It must also be able to 
consistently hit whatever pressure is needed at the pack and 
at hold. A machine with hydraulics will sometimes overshoot 

or undershoot, whereas an electric machine will run the 
necessary pressure and stay there with little fluctuation. With 
TCUs, ensure the equipment has a strong enough pump to 
deliver enough gallons per minute (GPM) of cooling media 
to your tool so you can maintain a constant cooling rate 
during your production runs. This is something you will need 
to confirm during the installation qualification testing and 
process setting activities.
 
Remember to take the actual components you want to produce 
into consideration as well. Do you need something that is going 
to be done with hydraulics or something with more accuracy, 
such as an electric injection molding machine? Failure to 
access these needs may affect quality, because a press may 
be selected that is not outfitted appropriately for your product 
or part. Additionally, be aware of any risk of particulates. If 
the equipment is going into a Cleanroom where you have to 
maintain ISO 8 or ISO 7 standards, there cannot be any risk 
of particulates being released into the air during operation. In 
this case, you need a liquid-cooled injection molding machine 
as opposed to an injection molding machine that is cooled 
with fans. Also, take direct drive machines into consideration, 
as these machines do not have belts that wear, eliminating 
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“Finally, do not forget to consider 
reputation when it comes to any 

piece of equipment. Some brands 
tend to have maintenance or 

long-term capability issues, and 
these should be avoided under all 

circumstances.”

the risk of particulates.

With robotics equipment, look for potential issues with 
positioning when it is picking parts. Do you have to align the 
end-of-arm tooling every time with locators, or is it repeatable 
enough to go back to the same position every time? Is 
programming overly complicated?  Make sure the screens 
are easy to understand, so operators on the floor will not have 
control or setup issues while using the equipment. The robotic 
equipment must also be able to interface appropriately with 
the injection molding machines currently being used. This is 
to ensure all equipment is exchanging data correctly, to avoid 
failure modes and damage.

Finally, do not forget to consider reputation when it comes 
to any piece of equipment. Some brands tend to have 
maintenance or long-term capability issues, and these should 
be avoided under all circumstances. There are several ways 
you can evaluate a piece of equipment before you purchase 
it. First, many machine manufacturers will let you visit their 
technical facilities to test the machines. There are also reviews 
available online, and you can even reach out to others within 
the industry to find out what machines they are using and 
what their experiences have been. Industry resources can be 
especially helpful, as groups like Manufacturers Association 
for Plastics Processors (MAPP) have an online forum where 
you can ask questions about how machines are reacting, 
performance values, etc. Universities are another resource, 
as students often perform testing, including capability studies, 
on some machines.

Whatever factors you take into consideration when selecting 
equipment, make sure the price is not a major one. Look at 
the full life cycle of the equipment, whether it fits the needs of 
your product, and especially if it will be able to perform over 
time as needed. If it does not, the equipment might need to be 
replaced during manufacturing, and you could potentially wait 
several weeks for a replacement. If the machine is custom, 
you could even face a delay of months. 

Plastics Processing: Plan for Material Variations
Ensuring you are consistently producing the same product 
with the same level of quality every time is critical in any 
type of manufacturing but is even more critical when making 
medical devices for patient care. One common mistake during 
the validation process is validating the machine process, 
rather than the plastic process itself. If you do this, you do not 

account for potential variations in materials (resin). The way 
the machine is initially set up is intended as a starting point. 
Make sure you monitor factors specific to the plastic itself, 
such as melt temperature, mold temperature, cooling media 
GPMs (to make sure you are hitting the proper set points for 
cooling), and in-cavity parameters. These are some of the 
critical fundamentals that focus on the plastic parameters, not 
the machine. 

Remember, the plastic process is the true process, whereas 
the machine process, if kept the same, will result in different 
plastic processes over time due to material variation. It 
is this fluctuating plastic process that will lead to different 
part properties that include dimensional and physical 

characteristics. You can also install various types of sensors 
into your mold to make it easier to see the plastics parameters. 
This will help center your validation and day-to-day production 
around plastics parameters. 

Documentation can also serve as a valuable guide through this 
process. Record essential data, such as barrel temperatures, 
pack and hold time, fill time, and injection rates. Even details 
that may seem minute are critical. Examples include cooling 
media, manifold style and material, the length of the cooling 
line(s), the material of the cooling line(s), the fitting styles and 
sizes that were on the tool and manifold, and the temperature 
loss between the TCU and the mold. These are the things 
that need to be appropriately documented to make sure you 
preserve the original validated state.

Equipment Maintenance: Be Proactive, Not Reactive
Maintaining the performance of your equipment requires 
constant oversight of equipment and its functionality. The 
guidance for these tasks will be outlined in the manual for 
the equipment. However, you may find it necessary to check 
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more often than what is recommended to ensure the machine 
remains in the exact same state it was in during validation.
 
While some companies may do maintenance checks on a 
yearly basis, six-month checkups, in the beginning, will help 
ensure new equipment is performing correctly. If you are using 
any type of pressure transducer, it is best to check it at least 
twice a year to ensure that it is still in the calibration range. 
If you do this only annually and you find out later something 
is wrong, this means there is potentially an entire year’s 
worth of product in the field that could be defective or even 
dangerous for patients. If, after several iterations of six-month 
intervals, you find nothing has changed, then move to yearly 
checks. This allows you to build a history of the machine you 
can look back on, if necessary. It also gives you the ability to 
do predictive maintenance, rather than reactive maintenance, 
ultimately driving down costs by being able to anticipate what 
is going to happen next.

Many of the standard maintenance tasks you encounter, 
such as changing heater bands or thermocouples, can be 
completed internally by trained maintenance personnel, 
allowing you to be back into production as soon as possible. 
There may be more complicated issues, though, such as 
replacing tie bars, which require assistance from the machine 
supplier. This is why, when selecting equipment, be sure the 
supplier can commit to same or next-day service.  Educate 
yourself on the equipment as much as possible, and take 
advantage when interacting with the supplier to learn more 
so you can fix many issues on your own. 

Conclusion
Just as with all other parts of the validation process, the more 
time you invest up front, the less time and money you will 
spend fixing issues later. The result is not just a process that 
can withstand the test of time, but also a product that delivers 
the quality and consistency needed to achieve the highest 
level of patient care.
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