
为了各种目的，如防止变质，掩盖不愉快的味道或气味，
或控制药物释放的时间等等，有些药品片剂表面有一层涂层。
图 1显示了药片涂层的示例。虽然电感耦合等离子体 -原子发
射光谱法 (ICP-AES)和电感耦合等离子体 -质谱法 (ICP-MS)通
常用于分析药品中的元素，但如果整个片剂被粉碎或溶解，就
很难区分是来自于涂层的元素还是其他。

x射线荧光使片剂在不粉碎的情况下分析成为可能。本文
通过对粉状和非粉状片剂的分析比较，介绍了一种简单分析涂
料中不均匀分布的方法。

图 1  药片包覆结构示意

■样品  
非处方药药片。一种

■元素  
C-U：全元素定性定量分析

■前处理  
1. 药片表面
不经处理的表面按原样分析。
2. 药片横截面
切片，并进行横断面分析。
3. 粉成粉末
使用玛瑙研钵将药片磨成细粉 ,然后装在一个衬有 5μm聚

丙烯薄膜底的样品杯中，轻轻压实材料，保证厚度有 10毫米
以上。

■试样的放置
在分析片剂的表面和截面时，样品被放置在一个聚丙烯薄

膜上，图 2为仪器设置情况。图 3为分析过程中拍摄的照片。

图 2 设置条件

图 3  分析时的图像

■定性定量分析结果
从 6C到 92U对片剂的表面、断面、粉末状进行了定性和

定量分析。在测量设定条件下设置平衡自动设定 (图 4)。

图 4 平衡自动设定

注：平衡自动设置功能 :当主要成分包括 C、H、O等时，需要在
FP方法中设置“平衡”(余量元素 )。在设置平衡自动设置功能时，
软件会自动进行平衡，根据谱线形状判断是否需要平衡设置。在
一定程度上可以补偿由于形状、厚度、密度和其他性质的差异，
因此该功能在分析形状不规则、粒径较小或数量较少的样品时很
有效。

1. 定性分析结果
图 5显示了药片表面、截面和粉末分析的叠加结果。Ti在

表层相对较强，P和 Cl在截面相对较强。可以理解为 Ti来源于
涂层，P和 Cl来源于活性成分。粉末与截面的结果相似。

图 6为激光显微镜分析截面的图像。在这里，可以看到涂
层厚度大约 45μm的药片表面。

X射线荧光分析
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Some tablets of drug product have a coating applied to the 
surface for various purposes, such as preventing 
deterioration, masking unpleasant taste or smell, or 
controlling the timing of drug release. Fig. 1 shows an 
example of a tablet coating. Although inductively coupled 
plasma-atomic emission spectrometry (ICP-AES) and ICP-
mass spectrometry (ICP-MS) are generally used as methods 
for analysis of the elements in drug products, if an entire 
tablet is pulverized or dissolved, it becomes difficult to 
differentiate the elements that originate from the coating 
and other elements. 
X-ray fluorescence analysis makes it possible to analyze 
tablets as-is without pulverization. This article introduces an 
example of a simple analysis of unevenly-distributed like 
those in coatings, based on a comparison of analyses of 
pulverized and unpulverized tablets. 

 
Fig. 1  Example of Tablet Coating Structure 

S. Ueno 
 

Sample 
Tablet (over-the-counter cold medicine): 1 type 
 
 

Elements 
6C to 92U: Qualitative/quantitative analyses of all elements 
 
 

Pretreatment 
1. Tablet surface  

The tablet surface was analyzed as-is without pretreatment. 
2. Tablet cross section  

The tablet was sectioned, and the cross section was 
analyzed. 

3. Pulverized powder  
The tablet was pulverized using an agate mortar, and was 
then packed in a sample container lined with a 5 μm 
polypropylene film by lightly pressing and compacting the 
material until its depth reached 10 mm or more. 

 
Sample Setting 

During the analyses of the tablet surface and cross section, 
the samples were placed on a polypropylene film that had 
been glued to the sample setting part. Fig. 2 shows the 
setting condition in the instrument, and Fig. 3 shows 
photographic images recorded during the analyses. 

 
Fig. 2  Setting Condition 

 

 
Fig. 3  Photographic Images During Analysis 

 
Qualitative and Quantitative Analyses 

Qualitative and quantitative analyses of all elements from 6C to 
92U were carried out for the tablet surface, cross section, and 
pulverized powder. The balance automatic setting function *1 
(Fig. 4) was set in the measurement setting conditions. 

 
Fig. 4  Balance Automatic Setting Function: Condition Setting 

Screen 
 
*1 Balance automatic setting function: In cases where the main components 

include C, H, O, and the like, it is necessary to set “Balance” (1) (remaining 
elements) in the FP method. When the balance automatic setting function 
is set, balance setting is done automatically by the software in case it is 
judged to be necessary from the profile shape. Because compensation for 
differences in shape, thickness, density, and other properties is possible to 
some extent, this function is also effective in analyses of samples with 
irregular shapes, small particle sizes, or small quantities. 

 
1. Qualitative Analysis Results 

Fig. 5 shows the superimposed results of the analyses of the 
tablet surface, cross section, and pulverized powder. Ti was 
detected relatively strongly from the surface layer, while P and 
Cl were detected relatively strongly from the cross section. It 
can be understood that Ti originated from the coating, and P 
and Cl originated from the active ingredient. The results for 
the powder were similar to those for the cross section. 
Fig. 6 shows the images of the tablet cross section by laser 
microscopy. Here, it can be understood that a coating with a 
thickness of approximately 45 μm was applied to the tablet 
surface.
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1. Qualitative Analysis Results 
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2. 定量分析结果
表 1为 FP法定量分析结果，定量值随测量位置不同而不同。

如果要获得每片的平均片剂组成，有必要通过粉碎片剂使样品
均匀化。

表 1  定量分析结果（%）
试样 P Cl Ti 平衡
整片 0.03 0.51 2.69 96.77

截面 0.093 1.68 0.073 98.16

粉末 0.11 1.48 0.10 98.31

■结论 / X射线荧光分析的优势
当样品被粉碎时，所有的涂层和内部含有活性成分的部分

混合在一起，很难识别元素分布不均匀的情况，当研究人员希
望使用 ICP-AES或类似的技术分析涂层时，需要去除药片的外
层，预处理变得极其复杂。另一方面，本实验证实了使用 x射
线荧光分析不均匀分布元素的分析是可能的，不需要的复杂预
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Fig. 5  Superimposed Results of Qualitative Analysis for Elements from 6C to 92U 

 

 
Fig. 6  Laser Microscopy Observation Images of Tablet Cross 
Section (Instrument: 3D Measuring Laser Microscope OLS) 

 

*2 The relationship of the relative quantities of P, Cl, and Ti reflects 
the quantitative analysis results. 

 

2. Quantitative Analysis Results 
Table 1 shows the results of the quantitative analysis by the 
FP method, and the quantitative values differ depending 
on the measurement position. In case the average tablet 
composition per one tablet is to be obtained, it is necessary 
to homogenize the sample by pulverizing the tablet. 

 

Table 1  Quantitative Analysis Results 
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图 5 定性分析谱图及三种状态的叠加

图 6 激光显微镜给出的图片
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内容物

包裹层

处理，因为该技术可以在不粉碎的情况下对片剂进行分析。

■分析条件
Analytical Condition 

仪器     ：EDX-8000（7000）
X-光管 /检测器 ：Rh 靶 /SDD

分析方法 ：FP基本参数法
滤光片 ：2#                    

气氛  ：Vacuum

测量光斑 ：3mmφ
死时间 ：最大 30%


