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Application of Infrared Spectroscopy in the Analysis of 
Pharmaceutical Packaging Materials 

 

Abstract:  

Medical packaging materials encompass those utilized for packaging pharmaceuticals and medical 
devices, including materials for ingestible medications, those in direct contact with drugs, and those 
serving functional purposes such as moisture and oxygen resistance. With the rapid development of 
polymeric materials, plastic packaging has witnessed significant growth in medical packaging. 
Following the "plasticizer" controversy, there has been an increasing focus on the safety of materials 
encountered in daily pharmaceutical and food packaging. 
 
The European Pharmacopoeia prioritizes the control of polymeric materials through the application 
of infrared spectroscopy. Similarly, the China National Medical Products Administration (NMPA) 
issued the National Standard YBB0026-2004, titled "Infrared Spectroscopy Determination Method for 
Packaging Materials," in response to the growing concerns about the safety of medical packaging 
materials in 2004. This standard outlines the use of infrared spectroscopy as a key analytical method 
for ensuring the quality and safety of pharmaceutical packaging materials. 
 
This abstract highlights the importance of medical packaging materials, the rapid evolution of plastic 
packaging in the medical field, and the heightened attention to the safety of materials following 
concerns related to plasticizers. The adoption of infrared spectroscopy by both the European 
Pharmacopoeia and the NMPA underscores its significance as a reliable analytical tool for the quality 
control of medical packaging materials. 
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Principle: 

Infrared spectroscopy is an effective method for the qualitative identification of substances. It relies 
on the characteristic absorption of different pharmaceutical packaging materials in the infrared 
spectrum, allowing for the qualitative analysis of their main components. 
 
Instrumentation and Accessories: 
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FTIR-7600 Fourier Transform Infrared Spectrometer 
Single Reflection ATR Attachment: ZnSe crystal with 45° angle of incidence; Ge crystal with 45° angle 
of incidence 
Thin Film Testing Attachment: Electric furnace with temperature control; Silicon wafer (φ=25mm); 
Thin film holder (φ=25mm) 
 

Sample Preparation: 

ATR Method: 
For the ATR (Attenuated Total Reflectance) method, the majority of samples (raw materials or finished 
products) can be directly measured without the need for extensive preparation. However, for samples 
with excessive thickness or surface area, it is advisable to create a smooth, thin film by preparing 
small slices before conducting the test. 
 
Thin Film Method: 
For the thin film method, heat a silicon wafer in an electric furnace to near the melting point of the 
sample (preferably without producing smoke). Using tweezers, take an appropriate amount of the 
sample, gently wipe it onto the heated surface of the silicon wafer, create a thin layer, remove the 
silicon wafer, and allow it to cool to room temperature for subsequent testing. 
 
Experimental Conditions: 
Resolution: 4 cm⁻¹ 
Scan Number: 32 scans 
Detector: DTGS (Deuterated Triglycine Sulfate) 
 

Example of Experimental Results： 
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Chart 1: ATR Spectrum of PET Sample     

 
Chart 2: ATR Spectrum of PE Sample   
 

 
Chart 3: ATR Spectrum of PVC Sample    
 

                  
Chart 4: ATR Spectrum of PP Sample 
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The above test spectrum is the result of testing with a ZnSe crystal, within the range of 4000 to 650 
cm⁻¹. Other sample preparation methods such as the liquid film method and the hot-press method 
have respective drawbacks, including the use of toxic solvents, operational challenges, and low 
repeatability. Therefore, their usage is not recommended. 
 
Conclusion: 
Utilizing the ATR method for testing pharmaceutical packaging materials eliminates the need for 
sample preparation, enabling in-situ measurements. This approach, particularly advantageous in 
interface solid thin film testing, offers significant benefits. 
 
Infrared spectroscopy, utilizing the ATR attachment, provides a simple and reliable qualitative testing 
method for pharmaceutical packaging materials. It stands out as an ideal approach for identifying 
such materials. 
 
 
 
 
 
 
 
 
 


