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Plastic Closure Decoration
A Decision Framework for Cap Manufacturers

By Jennifer Renner - Director of Product Management and Applications, Engineered Printing Solutions

When a plastic cap manufacturer calls me to ask whether they should add a digital decoration line, the
guestion they’re really asking isn’t about technology. It's about whether they can keep winning the cap
programs their brand clients are bringing them.

A few years ago, a nutraceutical brand launching a new product line would specify one or two SKUs across
the program — a single cap, decorated the same way for every market. Today, brands buying caps from
you launch products with twelve SKUs, regional language variants for distribution, sub-brands for retail
differentiation, and a request that the lot code or anti-counterfeit data print directly onto the cap. Your
offset line was engineered to run thousands of identical caps at very high speed. The work coming in the
door isn’t that work anymore.

The question that opens these conversations is the same one we open any decoration conversation with:
how many changeovers do you do, and how many SKUs do you run? Once we have those two answers,
the rest of the math is almost mechanical.

The Changeover Lever

The economic case for digital cap decoration rests on a single number, and it’s the changeover gap.

A typical direct offset changeover on a pharma cap line runs 30 to 45 minutes — pulling and registering
plates, swapping ink, washing blankets, validating first-cap-off-line. An EPS digital changeover is loading a
new print file: under one minute. Multiply that gap by the changeover frequency your line is running
today, and the economic picture becomes clear before any other number is added.

If your changeover frequency is low and your SKU mix is stable, the lever is small and offset stays the right
answer. If your changeover frequency is climbing because clients are pushing variable decoration, regional
language editions, or serialization requirements into your line, the lever is large — and growing.

The real choice for any production cap manufacturer is offset or digital.

The Cell, Not the Printer

If you're shopping a digital decoration line for caps, the print engine is only one component in the system
for consideration. The full production cell should be considered to make the most of the digital investment.

A cap decoration line has to do four things at once:

1. Feed multiple cap sizes at line speed. Cap manufacturers don’t dedicate a line per SKU. The feeder
has to handle a range of cap diameters and heights — sometimes within a single shift — without losing
throughput. For typical medicinal caps that means up to 1,000 caps per minute; for beverage cap
sizes the cell can run to 2,000 per minute.
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2. Apply the right pretreatment & ink for the substrate. Polypropylene and HDPE caps have low surface
energy. Pretreatment and ink chemistry need to be matched to the cap material and application. The
pretreatment & ink selection are not add-ons; they're critical system components that are custom
engineered for each application.

3. Inspect every cap, 100%. Cap and closure decoration often comes with extreme inspection needs.
Product integrity can be a significant liability — there is zero margin for error when dealing with
nutritional or medicinal applications. All bad or misprinted caps must be removed. Vision inspection —
print quality verification, lot-code verification, defect rejection — is integrated into the cell, not bolted
on after.

4. Change over in under a minute. The lever the entire economic case is built on. A digital cell that
satisfies the first three requirements but loses time on cap-size changeover defeats its own purpose.

Our cap and closure decoration cells integrate the feeder, the sorter, pretreatment, the print engine, and
inline inspection around a single coordinated controls system. The full cap & closure decoration solution is
what we sell — not the printer in isolation. This is the part of the conversation that gets lost when digital
cap decoration is pitched as a print-head category. A cap manufacturer can’t put a print head on a table
and call it a production line, and we don't pretend they can.

The combined output of all four components — feeder, pretreatment, print, inspection — operating
together is what holds the line’s scrap rate below 1%, the threshold any production cap line has to meet.
The integration is what delivers it.

The XD-Series Print Engine, Configured for Caps

For plastic closures, we build the cell around the XD platform with higher-speed print heads — capable of
30+ inches per second print speed, which allows the line to run at the cap throughput rates necessary. The
XD designation refers to the platform; head count and color count are configured to the application.

On ink and pretreatment, we don'’t sell one ink and tell the customer to figure out the rest. We test
multiple ink chemistries against your specific cap substrate, application, and decoration requirements. We
optimize the pretreatment to match and validate adhesion before equipment ships. All UV LED. All
indirect-food-contact compliant for pharma and CPG applications.

What Digital Does That Offset Can’t

The economic case in plastic cap & closure decoration rests on changeover labor. But the capability case
rests on something offset structurally can’t do — and it’'s where the marketing for digital cap decoration
most often undersells itself.

Offset on caps is limited to a small number of spot colors. Two, sometimes three, occasionally four at the
high end of the press configuration. Every additional color requires another print station and a longer
changeover. Brand colors that fall outside the offset palette are approximated, not matched.

Digital prints CMYKOGV — cyan, magenta, yellow, black, orange, green, violet — across an expanded color
gamut that matches the vast majority of brand colors directly, with no plate changes between SKUs. The
cap a brand wants in its actual brand color is the cap that comes off the line. The next SKU’s brand color is
the cap right after it, with no setup time in between.
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Digital also prints variable data at production speed — serialization codes for track-and-trace, region-
specific languages, production-batch identifiers, anti-counterfeit watermarks. Every cap can carry
information unique to that cap if the design requires it, with no slowdown. Offset cannot deliver these
features without a separate technology bolted on as a secondary process step.

Cap manufacturers competing for brand programs in 2026 increasingly need both speed and variable data
capabilities to win the work. Brands are specifying serialization and variant SKUs at the RFP stage. A
closure line that can’t deliver either is fighting for the volume programs that are getting fewer and tighter
every year.

What Cap Manufacturers Actually Worry About

In any conversation about adding a digital decoration line, one concern dominates everything else: capital
cost.

Digital cap decoration equipment costs materially more than equivalent dry offset capacity. That part is
true, and we don't argue with it. The question is whether the changeover labor your line is spending on
graphic changes, plus the brand programs you can win that you can’t bid on today, justifies the investment.

If your current changeover labor cost is small — your SKU mix is stable, your changeover frequency is low,
the brand programs you serve aren’t asking for variable content or serialization — stay on offset. The math
will say so, and we’'ll say so. A cap manufacturer running that profile doesn’t need a digital solution.

If your changeover hours are creeping up, your brand-side clients are asking for capabilities your current
line can’t deliver, and your SKU count is growing, the math typically supports a digital solution, and our
ROI Calculator runs the specific payback numbers based on your inputs.

Migration compliance, GMP validation, and line-speed compatibility are concerns we hear, but they're
never the first concern and they're rarely the deciding concern. Cap manufacturers live with regulatory
requirements every day; they have answers for them. Capital is what makes them pause.

When Digital Wins, When Offset Stays

The honest framing of this decision:

Offset stays the right answer when your cap and closure business is built around a small set of stable,
high-volume SKUs with infrequent design changes, low color counts, and no brand-side pressure for
variable decoration or serialization.

Digital becomes the right answer when your business is shifting toward more variable content; when
brand-side customers are specifying SKU proliferation, serialization, or regional language at the RFP stage,
or when your changeover hours per week have grown into a top-three plant cost line item.

Most plastic cap manufacturers we work with eventually face the second situation across at least part of
their portfolio. The decision isn't whether digital replaces offset — it's whether digital deserves a line of its
own alongside the offset lines that continue running the high-volume vanilla work.

How to Decide on Your Own Line

A diagnostic you can run in about thirty minutes, without a sales call.
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Count your changeovers per week on your current offset line, and estimate the labor hours those
changeovers consume; multiply by your loaded operator cost to get your annual changeover lever. Then
look at the brand programs you've lost, deferred, or declined in the last twelve months because your
decoration line couldn’t deliver on increased SKU count, serialization, or color requirements — and put a
number on what those programs would have been worth. The two numbers together are the digital case.

If you'd rather not do it on a napkin, the ROI Calculator on our website runs this math with your inputs.
The Decoration Optimizer walks you through five questions about your line and returns the EPS
configuration recommendation that fits.

If you want to talk through your specific cap line — substrate mix, current SKU count, current decoration
process, brand client requirements coming in the door — drop a note through the contact form on any
page. The engineer who reads it will be the one who'd actually develop your cell.

About the author — Jennifer Renner is Director of Product Management and Applications at Engineered
Printing Solutions, where she leads application engineering for the company’s pharmaceutical, cosmetics,
and CPG packaging customers. She has spent 10 years working alongside cap manufacturers, contract
decorators, and brand-side packaging engineers to specify the substrate-ink-pretreatment systems that
move plastic closure decoration from analog onto production-grade digital lines. Her work focuses on the
integration challenges that distinguish a print engine from a decoration solution — feeders, pretreatment,
inline inspection, and the controls that tie them together. She can be reached at jrenner@epsvt.com.
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