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Introduction
Particulate contamination can affect many different products, 
including pharmaceuticals. Particulates may appear as visible 
defects on solid dosage forms or as particulates in injectable drugs. 
Even with advanced manufacturing procedures and trained workers, 
visible contaminants are still found in the marketplace. Determining 
the identity and cause of the contamination quickly is very important 
to pharmaceutical companies. First, the Federal Food and Drug 
Administration (FDA) mandates that pharmaceutical companies 
act in a timely fashion, document and report all contamination 
problems. Additionally, visible defects are found by the consumer, 
requiring a fast and precise identification to limit losses due to an 
upset customer.

Infrared microscopy provides an ideal analytical solution to identify 
particulate contamination and visual defects in pharmaceuticals and 
other products. The technique combines visual microscopy’s ability to 
locate and focus on the contaminant with the infrared spectroscopy’s 
precise chemical identification. Due to the exacting nature of the 
technique and technical difficulties in using traditional infrared 
microscope instruments, the technique has largely been deployed 
in specialty research and contract analytical labs. The recently 
developed SurveyIR Infrared Microscope Accessory, from Czitek, 
now makes this powerful analysis accessible to quality control and 
regional labs. The SurveyIR combines high visual quality, easy sample 
focusing and convenient attenuated total reflectance (ATR) analysis 
to make small samples easy to find and easy to measure. Used 
with many commercially available library and data analysis software 
packages, the SurveyIR allows for quick particulate identification. 

Results and Discussion
One Two samples were analyzed to demonstrate the capabilities 
of the SurveyIR Infrared Microscope Accessory for pharmaceutical 
visual defect analysis. One sample consisted of a black spot found 
on the surface of a tablet and the second consisted of particulates 
observed in an injectable drug. Although all pharmaceuticals are 

subjected to rigorous quality control procedures, the individual 
nature of particulate contamination makes it difficult to observe at 
the point of manufacture as millions of tablets are made per day 
and not every tablet can be visually inspected.

The first sample is a tablet containing a black spot on the surface. The 
sample as received is shown on the left of Figure 1; the black spot 

Figure 1: (Left) Image of pharmaceutical tablet with small black 
contaminant; (Right) Small black contaminant imaged through the 
diamond ATR with oblique illumination.

Figure 2: IR Spectra taken with the diamond ATR of the tablet 
coating (Red), the black spot on the tablet (Blue).
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can be seen just above and to the left of the tablet center. The 
tablet was mounted on a slide and viewed with the SurveyIR 
accessory; the image is shown on the right of Fig. 1. This image was 
recorded using the SurveyIR’s oblique illumination option, viewing 
through the SurveyIR’s diamond ATR crystal. Oblique, or dark 
field illumination produces excellent color images, highlighting 
the contaminant slightly protruding from the surface of the tablet.    

The infrared spectrum of the black particle was measured via 
diamond ATR directly on the surface of the tablet. ATR is a surface 
sensitive technique where the sample is measured by contact with 
an infrared transparent optic known as an ATR crystal. By pressing 
the contaminant against the diamond ATR crystal, only the surface 
of the contaminant is measured, allowing for easy identification 
without removing the black spot from the tablet. Additionally, 
the SurveyIR allows the user to view the sample directly through 
the diamond ATR crystal, ensuring accuracy in the location of the 
measurement and providing an easy measurement procedure. In 
fact, the image shown on the right of Fig. 1 was collected through 
the diamond ATR. Infrared spectra of both the contaminant 
and the bare tablet coating are shown in Fig. 2 (blue and red 
respectively). The spectrum of the black particle had consistent 
features with ethylene propylene copolymer, a common material 
used in O-rings. The pill coating has similar spectral features 
to hydroxypropyl methylcellulose, a common polymer used in 
controlled release tablets. Most likely an O-ring or gasket became 
worn in the process and eventually microscopic pieces were torn 
from the surface. 

The second example comes from an injectable drug. Injectable 
drugs are often dispensed multiple times from a single container. 
This presents an additional problem as visible contaminants or 
particulates may be introduced during the dispensing process. 
Particulates are typically observed by swirling the vial and 
viewing with a magnifier; however, chemical identification of any 
particulates is needed to assign the source of contamination. 

The solution was filtered to isolate the particulates. Once the 
filter media had dried, the samples were measured directly on top 

of the media using diamond ATR, without further isolation. Two 
particles were selected for measurement. Images of these two 
particles are shown in Figure 3; both images were recorded on 
the SurveyIR using oblique illumination through the diamond ATR.  

Infrared spectra measured from the two particles are shown in Fig. 4. 
The spectrum of the first contaminant, shown in green, is consistent 
with polytetrafluoroethylene (PTFE). PTFE is a very commonly used 
material in a wide range of applications for its known inert properties. 
The infrared spectrum of the second sample, shown in black, is 
consistent with Viton®, poly(vinylidene fluoride:hexafluropropene), 
also a common gasket material. Septa used in the packaging of this 
injectable drug was made of a bi-layer polymer consisting of PTFE 
and Viton®, another proprietary fluorinated polymer. The spectra 
of the samples measured indicate that the observed particles came 
from the septa material, indicating the contaminant came from use 
rather than from the manufacturing site. 

Conclusion
View through diamond ATR paired with simplified controls empower 
the SurveyIR microscope accessory as an extremely useful tool 
for identification of particulate contaminants in pharmaceuticals. 
Using a simplified measurement procedure and clear visual optics, 
the SurveyIR allows for material identification by quality control 
and production labs, reducing the burden and time required third 
party or R&D department analysis. By moving the analysis closer 
to the problem, companies can reduce down time and cost due to 
particulate contaminants.

Figure 4: IR spectra of particles on filter paper. Top (Green) 
spectrum of particle #1; Bottom (Black) spectrum of particle #2.
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Figure 3: (Left) Particle #1 on filter paper, (Right) particle #2 on 
filter paper with both images taken through diamond ATR under 
oblique illumination.


