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The changes in European Pharmacopoeia 9.7 are as follows.

(1) Changes to the wavenumber value for the wavenumber 

accuracy (wavenumber scale) in the transmission method

(2) Addition of standards for the wavenumber accuracy (wave-

number scale) and spectral resolution in the ATR method

There are no changes to the resolution in the transmission 

method. The details of the respective changes are described 

below.

(1) Changes to the wavenumber accuracy (wavenumber 

scale) in the transmission method

The changes to the wavenumber accuracy in the transmission 

method are listed in Table 1.

In comparison to European Pharmacopoeia 9.6, the wavenum-

ber values 2849.5, 1942.9, 1583.0, and 1154.5 cm-1 have been 

deleted while the wavenumber value 906.6 cm-1 has been added.

Wavenumber accuracy is determined by whether the wavenum-

ber indicating the maximum absorbance for the speci�ed peak falls 

within the permitted range when polystyrene �lm is used.

1. Changes in European Pharmacopoeia 9.7

The wavenumber values for the wavenumber accuracy and the 

pass standard values in the ATR method are listed in Table 2.

A feature of the ATR method is that spectral peaks are shifted 

toward lower wavenumbers, so the wavenumber values are 

somewhat different than in the transmission method. Addition-

ally, unlike the transmission method, measurements must be 

performed with a polystyrene �lm adhering to the ATR prism; 

however, the determination method is comparable to that for 

the transmission method.

Accordingly, clear evaluation standards are not de�ned in 

European Pharmacopoeia 9.7 for resolution in the ATR method. 

LabSolutions IR, the Shimadzu FTIR control software, is equipped 

with a validation program compatible with European Pharmaco-

poeia 9.7. It is also con�gured with the Shimadzu evaluation 

standards as reference values for resolution in the ATR method.

(4) Wavenumber repeatability

This inspection is not included in European Pharmacopoeia 9.7, 

but the item is included for uniformity with the Japanese 

Pharmacopoeia. This is the same as the validation program 

compatible with the Japanese Pharmacopoeia and European 

Pharmacopoeia 9.6. Polystyrene �lm is measured twice, and the 

peak wavenumbers are compared at three speci�ed points. The 

program determines whether the difference in the two sets of 

measurement results is within the permitted range. The results 

pass if the difference in peak wavenumbers is within the permit-

ted range for all three points.

(5) Absorbance repeatability

This inspection is not included in European Pharmacopoeia 9.7, 

but the item is included for uniformity with the Japanese 

Pharmacopoeia. This is the same as the validation program 

compatible with the Japanese Pharmacopoeia and European 

Pharmacopoeia 9.6. If the absorbance at the wavenumbers 

inspected is converted to transmittance, the absorbance permit-

ted range will be on the order of 0.5 %. The program determines 

whether the difference in the absorbance for the two sets of 

measurement results at the three peak wavenumbers speci�ed is 

within the permitted range. The results pass if the difference in 

absorbance is within the permitted range for all three points.

(2) Addition of standards for the wavenumber accuracy (wave-

number scale) and spectral resolution in the ATR method

Starting from European Pharmacopoeia 9.7, standards have been 

added for the ATR method in addition to the transmission method.

2. Wavenumber Accuracy

Resolution in the ATR method is standardized as follows.

3. Resolution
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Table 1 Changes to the Wavenumber Accuracy

 in the Transmission Method

European Pharmacopoeia 9.6

3060.0 (±1.0) cm-1

2849.5 (±1.0) cm-1

1942.9 (±1.0) cm-1

1601.2 (±1.0) cm-1

1583.0 (±1.0) cm-1

1154.5 (±1.0) cm-1

1028.3 (±1.0) cm-1

-

European Pharmacopoeia 9.7
(Transmission Method)

3060.0 (±1.0) cm-1

-

-

1601.2 (±1.0) cm-1

-

-

1028.3 (±1.0) cm-1

906.6 (±1.0) cm-1

Table 2 Standards for Wavenumber Accuracy in the ATR Method

European Pharmacopoeia 9.7 (ATR Method)

3059.7 (±1.0) cm-1

1601.0 (±1.0) cm-1

1027.7 (±1.0) cm-1

906.1 (±1.0) cm-1

Appropriate assessment criteria for the control of spectral 

resolution according to the speci�cations of each instru-

ment need to be de�ned.

Fig. 1 Validation Selection Window

LabSolutions IR Ver. 2.24 is equipped with a validation program 

compatible with European Pharmacopoeia 9.7.

With regards to the transmission method, just as with the 

validation program compatible with the Japanese Pharmacopoe-

ia and European Pharmacopoeia 9.6, this program inspects the 

performance of an instrument on �ve items: (1) power spectrum; 

(2) resolution; (3) wavenumber accuracy; (4) wavenumber 

repeatability; and (5) absorbance repeatability. For the ATR 

method, it inspects the performance of the instrument on two of 

these items: (2) resolution and (3) wavenumber accuracy.

(1) Power spectrum

This inspection is not included in European Pharmacopoeia 9.7, 

but is performed in order to evaluate the most basic aspect of 

FTIR performance. This is the same as the validation program 

compatible with the Japanese Pharmacopoeia and European 

Pharmacopoeia 9.6. The program determines whether the 

power spectrum at the speci�ed wavenumber is larger than the 

standard value. The inspection results pass if the standard 

values are exceeded at all the speci�ed wavenumbers.

(2) Resolution

For the transmission method, the program measures the 

absorption spectrum of a 0.035 mm polystyrene �lm. Using the 

absorption spectrum obtained, the program determines 

whether the difference between the smallest absorbance in the 

vicinity of 2870 cm-1 and the largest absorbance in the vicinity 

of 2849.5 cm-1 is larger than 0.33; and whether the difference 

between the smallest absorbance in the vicinity of 1589 cm-1 

and the largest absorbance in the vicinity of 1583 cm-1 is larger 

than 0.08.

With the ATR method, as noted earlier, the program 

determines whether the Shimadzu evaluation standards are 

satis�ed.

(3) Wavenumber accuracy

As noted earlier, the results pass if the errors from the 

measured values for the respective wavenumbers are within 

the standards.

4. Inspection Details Regarding the 
 Validation Program Compatible with 
 European Pharmacopoeia 9.7

This section describes how to operate the validation program 

compatible with European Pharmacopoeia 9.7 included in 

Shimadzu LabSolutions IR Ver. 2.24.

5. Operating the Validation Program 
 Compatible with European 
 Pharmacopoeia 9.7
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As in Fig. 1, in the LabSolutions IR launcher window, click " EP 

Validation based on EP 9.7 " to run the validation program. At 

this point, the previous European Pharmacopoeia validation 

program can be run by clicking " EP Validation based on EP 

9.7 ".

When " EP Validation based on EP 9.7 " is selected, a param-

eters setting window is displayed (Fig. 2) before the validation 

measurements start. In this window, the user can select 

transmission or ATR. With ATR, it is necessary to con�gure the 

names of the accessories, the P/Ns of the accessories, and the 

ATR prism used. The other settings are the same as for the 

transmission method.

When the settings are complete, simply proceed according 

to the messages displayed in the window to automatically print 

a report summarizing the inspection results, as shown in Fig. 3. 

The inspection takes only about 5 minutes, so it can be used as 

an alternative to daily inspections.

In addition to general ATR prism selection methods, FTIR TALK 

LETTER vol. 32 introduced multiple re�ection ATR measurements 

and heated ATR attachments. This article describes two types of 

observation-capable ATR attachments.

Global Application Development Center, Analytical & Measuring Instruments Division

Shoko Iwasaki

Introduction of Various ATR Measurement 
Attachments (2)

This section describes the MicromATR Vision™, which is equipped 

with a visible light observation function (Fig. 1). For trace samples 

or when measuring a speci�c location, an IR microscope can be 

used to perform analysis while making observations. However, 

using this attachment enables analysis to be performed quickly 

and without pretreatment while observing the measurement 

position. The MicromATR Vision is equipped with a diamond 

prism, and can measure across the range of 4,000 to 400 cm-1. 

Additionally, sample positions and contact status can be 

observed in real time, simultaneously with measurement, via a 

built-in interior video camera. The optical layout of the Micro-

mATR Vision is shown in Fig. 2. For this observation, the e-Spot 

video observation software is used. The software window is 

shown in Fig. 3. The user can save still images and videos, 

enlarge the display, insert text, and measure sample size via a 

scale function.

1. Observation-Capable ATR Attachment (1)
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• European Pharmacopoeia
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Fig. 3 Inspection Results Report

Fig. 2 Parameters Setting Window

A photograph of the sample observed is shown in Fig. 4. A red 

�brillary contaminant has adhered to a toy. The �brillary contam-

inant has been retrieved and observed with MicromATR Vision. 

The observation image is shown in Fig. 5. The �ber is on the 

order of 50 μm. The sample can be placed at the center of the 

prism while checking via the image.

Fig. 2 Optical Layout Diagram for the MicromATR Vision

Fig. 3 e-Spot Video Observation Software

Video camera

Optical path
for visible light
observations

Infrared mirror

Infrared 
light

To the infrared 
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Observation 
lens

Infrared condensing
mirror

Diamond prism

Fig. 1 MicromATR Vision
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This article introduced two types of observation-capable ATR 

attachments. Using these ATR attachments makes it easy to 

con�rm the measurement sites on the sample during measurement, 

so the sites to be measured can be positioned reliably on the prism. 

Additionally, the observation image can be saved together with the 

spectral data. Furthermore, various software and monitors are 

available, so users can select the types they prefer.

At present, a variety of ATR attachments have been developed 

to suit analysis objectives. For example, when performing an ATR 

measurement of a silicon wafer, which has a high refractive 

index, an incidence angle of at least 59° is required, and tight 

contact with the prism is indispensable. Accordingly, there are 

ATR attachments designed to ensure that the silicon wafer 

makes tight contact with the Ge prism under uniform pressure. 

Additionally, there are instruments that can illuminate samples 

from below the prism using UV light for tracking chemical 

reactions. Shimadzu offers a diverse lineup of ATR attachments 

capable of accommodating the varied needs of our customers, 

so feel free to contact us.

3. Summary

A Q&A section will not be included in this edition for reasons of 

the page layout.

An analysis was performed of the �brillary contaminant and an 

excised portion of the toy. The ATR spectra for the �brillary 

contaminant and toy and their search results are shown in Fig. 6. 

Both the �brillary contaminant and the toy are made of acryloni-

trile butadiene styrene (ABS). It is surmised that during the manu-

facturing process, scraps of the material adhered to the toy.

Measurements can be performed while observing the 

sample. As a result, not only samples that are visible to the naked 

eye, but also samples 100 to 200 μm or less that require an 

infrared microscope can be positioned at the center of the prism 

and analyzed easily.

Fig. 4 Measurement Sample

Fig. 5 Observation Image of the Fibrillary Contaminant

Fig. 6 ATR Spectra and Search Results

500750100012501500175020002500300035004000
cm-1

Abs

Fibrillary contaminant
Toy
ABS (search results)

Fig. 7 GladiATR Vision

Fig. 8 Optical Layout of GladiATR Vision

IR Beam

Visible
Optics

The GladiATR Vision™ (Fig. 7) is capable of observations through 

a diamond crystal, and can measure across the range of 4,000 to 

400 cm-1. The measurement site can be observed in real time on 

an LCD monitor making it easy to select the correct measure-

ment position. Even thick opaque samples can be observed 

through the diamond crystal.

The optical layout of the GladiATR Vision is shown in Fig. 8. 

Both infrared measurements and visible light measurements can 

be performed simultaneously. The measurement site on the 

sample can be enlarged 110× for observation. Trace samples can 

be optimally positioned at the center of the diamond crystal for 

measurement. Accordingly, even trace samples on the order of 

50 μm can be measured. Additionally, with GladiATR Vision, 

images can be checked on a monitor making even �ne position 

adjustments easy.

A photograph of the sample observed is shown in Fig. 9. The 

sample consists of material adhering to the surface of �lter 

paper. With an ATR attachment incapable of making observa-

tions, the measurement surface faces the prism, so the position 

of the adhering material cannot be con�rmed. With GladiATR 

Vision, however, observations can be made from below the 

prism. Accordingly, it is easy to ensure tight contact between the 

prism and the sites to be measured.

In Fig. 11, peak differences can be con�rmed in the vicinity of 

3600 cm-1 or 900 cm-1 (blue arrows in the �gure). It was anticipat-

ed that the �lter paper would have an impact on the spectrum of 

the adhering material. Accordingly, a differential spectrum was 

calculated from the two spectra shown in Fig. 11, and a search 

was conducted using the library included as standard in Shimadzu 

FTIR (Fig. 12). From the results of the search, it was evident that 

the material adhering to the �lter paper is similar to sucrose.

As illustrated here, an observation-capable ATR attachment is 

effective for samples requiring observations of the measurement 

surface.

The material adhering to the �lter paper was positioned directly on 

the GladiATR Vision prism before measurement. It was anticipated 

that the �lter paper component will have an effect, so portions of 

the �lter paper without adhering material were also measured for 

comparison. An observation image of the sample is shown in Fig. 

10 and the measurement results are shown in Fig. 11.

2. Observation-Capable ATR Attachment (2)

Differential spectrum
Sucrose (library data)

Fig. 9 Measurement Sample

Fig. 10   Observation Image of the Adhering Material

Fig. 11   Measurement Results

Fig. 12   Search Results

Filter paper with adhering material
Filter paper without adhering material

500750100012501500175020002500300035004000
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Fig. 7 GladiATR Vision

Fig. 8 Optical Layout of GladiATR Vision
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The GladiATR Vision™ (Fig. 7) is capable of observations through 

a diamond crystal, and can measure across the range of 4,000 to 

400 cm-1. The measurement site can be observed in real time on 

an LCD monitor making it easy to select the correct measure-

ment position. Even thick opaque samples can be observed 

through the diamond crystal.

The optical layout of the GladiATR Vision is shown in Fig. 8. 

Both infrared measurements and visible light measurements can 

be performed simultaneously. The measurement site on the 

sample can be enlarged 110× for observation. Trace samples can 

be optimally positioned at the center of the diamond crystal for 

measurement. Accordingly, even trace samples on the order of 

50 μm can be measured. Additionally, with GladiATR Vision, 

images can be checked on a monitor making even �ne position 

adjustments easy.

A photograph of the sample observed is shown in Fig. 9. The 

sample consists of material adhering to the surface of �lter 

paper. With an ATR attachment incapable of making observa-

tions, the measurement surface faces the prism, so the position 

of the adhering material cannot be con�rmed. With GladiATR 

Vision, however, observations can be made from below the 

prism. Accordingly, it is easy to ensure tight contact between the 

prism and the sites to be measured.

In Fig. 11, peak differences can be con�rmed in the vicinity of 

3600 cm-1 or 900 cm-1 (blue arrows in the �gure). It was anticipat-

ed that the �lter paper would have an impact on the spectrum of 

the adhering material. Accordingly, a differential spectrum was 

calculated from the two spectra shown in Fig. 11, and a search 

was conducted using the library included as standard in Shimadzu 

FTIR (Fig. 12). From the results of the search, it was evident that 

the material adhering to the �lter paper is similar to sucrose.

As illustrated here, an observation-capable ATR attachment is 

effective for samples requiring observations of the measurement 

surface.

The material adhering to the �lter paper was positioned directly on 

the GladiATR Vision prism before measurement. It was anticipated 

that the �lter paper component will have an effect, so portions of 

the �lter paper without adhering material were also measured for 

comparison. An observation image of the sample is shown in Fig. 

10 and the measurement results are shown in Fig. 11.

2. Observation-Capable ATR Attachment (2)

Differential spectrum
Sucrose (library data)

Fig. 9 Measurement Sample

Fig. 10   Observation Image of the Adhering Material

Fig. 11   Measurement Results

Fig. 12   Search Results
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Fourier Transform 
Infrared Spectrophotometer

IRSpirit™
IR Pilot™ Quick Navigation Software
Parameter Settings Are Straightforward!

Accommodating Customer Needs, 
Supporting Labor Savings and Heightened Ef�ciency

With Easy navi, Starting Analysis Is Simple for Everyone

Equipped with macros for 23 applications. Even users who are inexperienced with 

analysis by FTIR can perform analysis easily just by selecting the analysis objective and 

accessories. Parameter settings are not required. When there are multiple samples, the 

instrument can be used with a single click for higher measurement ef�ciency.

Advanced Performance UniBloc Balances

AP Series

More Ef�cient Weight Measurements Using Smart Holder
Smoothly Measure Materials Directly in Volumetric Flasks 
and Other Containers!

A Single Smart Holder Accommodates a Variety of 
Containers

Using Smart Holder makes it possible to incline and retain containers with a variety 

of shapes. This simpli�es access to the container aperture, so samples can be 

injected easily and with con�dence, making the measurement process more 

ef�cient.

1. Select Analysis Objective 2. Select Accessories 3. Measure Spectra

Note: A Smart Holder is optional.

Volumetric Flask (10 ml)Centrifuge Tube (10 ml) Erlenmeyer Flask (100 ml)

Access information on 
the AP series from here. 
https://www.shimadzu.com/an/
balance/analytical/ap.html

Access information on 
IRSpirit from here.
https://www.shimadzu.com/an/
molecular_spectro/ftir/irspirit /


