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Nano Brief

Ebatco cautiously plans to attend upcoming events, one of which will be ISTFA 2021 which will take place in Phoenix, AZ at the
Phoenix Convention Center from Oct. 315 — Nov. 4™, Please visit us at booth 616!

Ebatco is hiring! We are looking for an Office Administrator and a Technical Sales Engineer! The Office Administrator plays an
important role in Ebatco’s daily operation, performs administrative duties such as book keeping, invoicing, human resource
administration, digital media account management. The sales engineer’s primary job function is to identify and develop new markets
and new customers by following company strategies for increasing sales and revenues and through effective interactions with current

and potential customers.

Please refer anyone you think might be a good fit for these positions!

Ebatco

1). In order to expand our testing scope and capabilities in trace element analysis, Ebatco has purchased a brand-new, top of the line
Agilent 5900 ICP-OES (Inductively Coupled Plasma-Optical Emission Spectroscope). This instrument will be very helpful to any
customer in need of element composition measurements down to ppm (Parts Per Millions) or even ppb (Parts Per Billions) level in
applications from the environmental, pharmaceutical, metallurgical, and medical device industries.

2). To further expand our analytical and testing coverage from the nano and micro scale to macro scale, Ebatco has purchased a brand-
new, top of the line Shimazu AGX-V 10kN Universal Test Machine equipped with multiple load cells, test fixtures and a state-of-the-
art TrviewX dual camera optical extensometer. The machine is capable of performing material testing under tensile, compression,

bending, shear and cyclic loading for any kinds of materials and devices in thin film, sheet, wire, fiber and other smaller dimension
forms!



Case Study

Verifying Product Integrity Using FTIR Spectroscopy

Due to its wide variety of data acquisition modes (transmission, reflectance, and attenuated total reflectance), FTIR spectroscopy
understandably has become widespread in almost every industry. From competitor and failure analysis to identifying counterfeit
materials, characterizing the integrity of a product is immeasurably important, not to mention heavily regulated for certain industries.
This application note illustrates the ability of ATR-FTIR to analyze the components of pharmaceutical packaging.

FTIR traditionally has two imaging modes: transmission and reflectance. Reflectance modes can be further broken down into specular
reflectance and attenuated total reflectance (ATR). Because the current communication focuses on packaging analysis, ATR-FTIR was
chosen because industry standards have since recognized ATR-FTIR for use in polymer analysis according to USP 661.1. The FTIR
used in this communication was an Agilent 670 FTIR with a MIRacle ATR accessory.

The pharmaceutical packaging chosen for analysis was pharmaceutical packaging. Pharmaceutical tablets are packaged in small arrays
of wells, in which each tablet is placed inside of a well. The wells are composed of a clear plastic material, and the backing is
composed of a reflective silver material. In this investigation, four unique areas of the package were analyzed: the inside and outside of
the plastic well and the inside and outside of the backing. For reference, the part of the backing that is in contact with the tablet was
denoted as the “inner foil”, and the other side of the backing was denoted the “outer foil”. The layers were cleaned prior to analysis to
prevent contamination from the tablet. The four areas are shown in Figure 1.
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Figure 1. Photo of the tablet packaging style. The four areas analyzed by FTIR are indicated. Any part of the package in contact with



the tablet is assigned as the “inner” part of the package.

The FTIR spectra of the four areas are shown in Figure 2. The inner and outer foils were both characterized using reflection FTIR
microscopy because the surfaces are extremely reflective, and the signal to noise ratio was high (the microscope was chosen only to
illustrate different imaging methods; as USP 661.1, all polymer characterization should be done in transmission or ATR modes). The

inner and outer plastic layers were measured using ATR-FTIR. The BioRad KnowItAll® software suite was used to identify the
unknown layers.

While four unique areas were imaged in total, only three unique spectra were obtained (Figure 2). The inner foil was found to be
primarily composed of a copolymer of butyl methacrylate and methyl methacrylate. The outer foil was found to be primarily composed
of cellulose trinitrate. It is clear from the spectral analysis that there are minor amounts of additives present in both of these spectra as
well. While the constituency of the inner and outer silver backing was different on the inside and outside, the plastic wells were found
to be made out of only one material: a copolymer of polyvinyl chloride and poly(ethylene-vinyl acetate).

FTIR is a powerful and straightforward tool to use when analyzing packaging materials. As packaging materials are often composed of
many layers of materials, FTIR allows samples to be measured extremely rapidly and according to USP 661.1 standards. FTIR

spectroscopy is sensitive enough to detect additives below 4 %, making FTIR an extremely attractive option for identifying polymers,
additives, contaminants, and fillers across almost any polymer-based industry.
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Figure 2. FTIR absorbance spectra of four elements in pharmaceutical packaging. The inner and outer foil (left) were identified as
unique components, while inner and outer coatings of the plastic wells (right) were composed of a graft copolymer of polyvinyl



chloride and acetate.
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