Pharmaceutical Laser Drilling
with NIR Inspection
Improving the Safety of Controlled Release Products
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Most people think that pharmaceutical tablets are coated simply to make them more visually appealing or to improve their
Most people think that pharmaceutical tablets are coated simply to make them more visually appealing or to improve their taste and
taste. While this may be true of most sugar, gel and film coated tablets, when it comes to controlled release products, there
make them less bitter. While this is true, there are other reasons for applying a coating to tablets that are much more important.
is an additional layer beneath the outer coating that is critical to the safety and integrity of the drug.
Coatings make tablets of all shapes and sizes easier to swallow and provide protection from light and moisture infiltration. In the case of
The osmotic-controlled release oral delivery system, or OROS, is an advanced timed release mechanism usually in the form of
osmotic-controlled release oral delivery system (OROS) tablets, the coating serves a critical function, acting as a means of controlling the
a bi-layer tablet with a semi-permeable outer membrane. This membrane coating is made from an organic plastic-like material,
dissolution rate of the drug into the body.
usually cellulose acetate, and is commonly referred to as an enteric coating. This coating does not dissolve in the stomach,
and
retains
it’s integrity until
it reaches
the intestines.
The
osmotic-controlled
release
oral delivery
system (OROS) is an advanced timed release mechanism usually in the form of a bi-layer tablet
with a semi-permeable outer membrane. This membrane coating is made from an organic plastic-like material, and is commonly referred
Multi-layer enteric coated tablets are formulated to have different colors on each side of the tablet. The lighter colored side is usually
to as an enteric-coated tablet. This enteric coating does not dissolve in the stomach, retaining its integrity until it reaches the intestines. Bithe layer that contains the drug, and the darker colored side is called the push layer, which contains a material that expands in the
layer enteric-coated tablets are formulated to have different colors on each side of the tablet. The lighter colored side is usually the layer that
presence of moisture.
contains the drug, and the darker colored side is called the push layer, which contains a material that expands in the presence of moisture.
(Continued on next page)
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In order to create a timed-release mechanism, a precision laser is used to drill a submillimeter- sized aperture into the drug-side layer of the tablet. As the tablet passes
through the body, water is absorbed through the semi-permeable membrane via
osmosis, and the resulting osmotic pressure pushes the active drug through the
drilled opening (s) on the drug side layer of the tablet. The diameter of the drilled hole

Did You Know?

determines the rate at which the drug will be released ( 8 hour, 12 hour, etc.).

NIR Inspection for Tablet Production

Near infrared spectroscopy
(NIRS) uses the near-

NIR inspection provides a quick and accurate way to verify that a tablet’s enteric

infrared region of the

coating is acceptable and therefore safe for consumption.

electromagnetic spectrum

If the enteric coating of a controlled release tablet is even slightly damaged, the drug

which ranges from 780 nm

might release immediately after ingestion, which could be very harmful, or even fatal,

to 2500 nm.

to the consumer.
Occurring at the near-infrared wavelength of light, NIR inspection provides information

Typical NIRS applications

about a material's composition by performing a physical and chemical analysis. A

include analysis of food

material signature is then generated and can be plotted to show peaks at specific

products, pharmaceuticals,

wavelengths of light. This type of inspection is capable of determining if an enteric

combustion products,

coating is present on the tablet, and if there are any significant defects in the coating
such as chips, cracks, contamination, problems with texture and intactness, etc.
NIR Inspection is a valuable tool for producers of controlled release pharmaceutical

and a major branch of
astronomical spectroscopy.

products. It gives additional peace of mind by providing an extra layer of inspection
that is fast, non-destructive and does not require expertise or training in sample
preparation to perform.
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An industry first, Ackley Machine Corporation has released a groundbreaking
new machine to simplify osmotic drug delivery by combining NIR spectroscopy
alongside CO2 laser drilling and vision inspection – all in one machine.
Built for modified-release tablets, caplets and canister LCTs – this single-lane laser drilling
machine verifies the integrity of a tablet’s enteric coating using two NIR spectrometers, prior
to laser processing and vision inspection. Once a tablet is verified, two CO2 air-cooled lasers
drill the correct side of each tablet with one or more apertures. Then, vision inspection
confirms each aperture, while Ackley’s fail-safe rejection system separates tablets with
membrane defects from those drill defects.
This precision machine can inspect and drill up to 60,000 products per hour and is a Class 1
Laser Product. Designed under FDA, cGMP and CE regulations, the VIP Laser + NIR is versatile,
affordable and provides effortless continuous operation with minimal user interaction or
downtime. Perfect for pilot and production runs, it features a small footprint, user-friendly
touchscreen, multiple product management tools and quick removal change parts.

VIP Laser Drill + NIR
Watch the video and learn more about
this groundbreaking machine.
View Machine Details

Contact Ackley Today!

+1(856)234-3626

www.ackleymachine.com

sales@ackleymachine.com
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