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Types of Primers Used in the Printing Industry: From
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- Primers, as functional interfacial layers, play a crucial role in enhancing print
it quality, improving ink adhesion, and boosting the durability of printed layers.

Amid the expanding variety of printing substrates—from cellulosic materials and metallic foils
to polymeric films—designing primers tailored to substrate properties and printing technolo-
gies has grown essential. This review elucidates primers’ functional mechanisms, emphasizing
that modifying surface characteristics like energy, wettability, roughness, and uniformity is
prerequisite for high-resolution printing and long-term stability. Systematically analyzing their
physical and chemical roles, primers enhance surface energy and reduce ink contact angles,
form chemical bonds and intermolecular interactions, promote mechanical interlocking, and
control ink absorption/penetration—key to superior adhesion and visual quality. Studies re-
veal primers not only optimize ink transfer and fixation but also elevate process efficiency via
surface leveling and ink drying/curing regulation. Primer types—solvent-based, water-based,
radiation-curable, and nanoparticle-based—are comparatively evaluated. Appropriate primer
selection demands deep insight into primer-ink-substrate interactions and processing condi-
tions. Recent trends focus on sustainable, multifunctional primers for digital and industrial
inkjet printing. The future envisions smart, bio-based, recyclable systems meeting technical,
economic, and environmental demands.
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Figure 1. Different coating layers deposited on a printed polymer

substrate.
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Figure 2. Contact angle conditions for achieving adequate ink wet-

tability on the substrate.
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Figure 4. Absorption of inkjet ink droplets on a water-based prim-
er (A); EDS results from the cross-sectional view (B and C); and
SEM images of the cross-section of the cellulosic substrate (D),
the sample coated with the water-based primer (E), and the sample

coated with the water-based primer and inkjet ink (F).
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Figure 3. Comparison of the printability of CS1 paper without

primer and with primer present.
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film corona-treated with air and acrylic acid.
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Figure 6. Spacing of ink droplets jetted on paper for print resolu-
tions of 600 and 1200 DPI.
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Figure 7. Time-resolved laser microscopy images of water transport into the fibrous layer of paper (numbers indicate time steps); water enters

from the right, with green and orange representing dry and wet paper fibers, respectively, and yellow indicating the intermediate saturated

region. Arrows highlight a highly saturated zone ahead of the advancing water front, showing that water initially spreads along the fibers and

penetrates them before filling the pore spaces between fibers.
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