
简介

美国食品和药物管理局（FDA）针对标签

标明含有防晒剂的防晒产品，如何确保

它们符合安全性和有效性方面做了新的修

改。新法规将要求那些生产企业对希望贴

有“广谱”标签的防晒产品进行防护UVA

和UVB的效果测试。FDA关于“广谱”的

标准化测试使得消费者能够测定相关防晒

符合FDA新法规
的“广谱”类防晒产品
中UVA和UVB的
成分分析
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霜除了对紫外线B（UVB）辐射防护之外，另外对于UVA的防护级别。以

前的法规仅仅是针对防止主要由于UVB辐射引起的晒伤，但是并未解决

防止UVA辐射导致皮肤早期老化及皮肤癌的问题。新的测试及标签在教

育消费者，为消费者提供信息以使其做出明智的选择等方面是必须的。

所有标明提供“广谱”SPF保护的产品均受到防晒产品法规的监管。因

此，FDA已经建立了场外交易（OTC）防晒产品的法规，适用于标有SPF

值的化妆品、润肤霜、润唇膏、洗发水。



实验条件
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Peak List
1. Oxybenzone 119.5 µg/mL
2. Octocrylene 249.0 µg/mL
3. Avobenzone 258.0 µg/mL
4. Octioxate 114.0 µg/mL
5. Homosalate 1 254.0 µg/mL
6. Octisalate 247.0 µg/mL
7. Homosalate 2 254.0 µg/mL
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Standard

Peak List
1. Oxybenzone
2. Octocrylene
3. Avobenzone
4. Homosalate 1
5. Octisalate
6. Homosalate 2
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Sample

仪器： 配有二极管阵列检测器的PerkinElmer   
 FX10 UHPLC系统

 配有UV/Vis检测器和优化包的200系列/  
 Flexar PerkinElmerHPLC系统

标准制备：

 称取50mg标准品加入10mL异丙醇（IPA）
 制备标准储备溶液。进一步采用乙腈

 （ACN）作为稀释剂1:10进行稀释，

 加热使其溶解。

样品制备：

 称取0.7g样品加入10mL IPA。加热到50℃  
 使其溶解，然后移取0.8mL制备好的样品  
 用10mL的ACN进行稀释。0.45µm针式过  
 滤器过滤后进样，绝大多数的样品基质  
 可以溶解于异丙醇。

分析条件：

流动相： A.（10%）1.25%乙酸的水溶液

              B.（90%）乙腈

流速： 0.60mL/min

进样体积： 4µL

柱温： 25℃

检测器： UV，检测波长320nm

运行时间： 3.5min

色谱柱： PerkinElmer Brownlee SPP C18，   
 100 mm x 3.0 mm x 2.7μm

结论

图1提供的方法是生产防晒产品的企业最常用于测定UVA
和UVB化合物的方法。所有的UVB和UVA化合物一次运行

就能得到分离，且能够在FDA推荐（SPF15-50+）的范围

内定量分析。通过FDA“广谱”测试程序的防晒产品可

以被标上“广谱”的标签，该类产品都进行了其对于紫

外线A（UVA）的防护相对于它关于紫外线B（UVB）防

护情况的测试。与其它的防晒措施相比，只有SPF值为15
或者更高值的广谱类产品才可以宣称能够减少皮肤癌及

皮肤早期老化的风险。

结果

图1采用优化的PerkinElmer HPLC系统进行分析，所有的UVA
和UVB化合物在一根Brownlee SPP色谱柱上分离的色谱图

图2 SPF50的防晒喷雾剂样品中的UVA/B化合物分析色谱图
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Experimental Conditions

Instrument: PerkinElmer FX10 UHPLC System with  
 Photo-Diode Array Detector 

 Series 200/Flexar PerkinElmer HPLC with  
 UV/Vis Detector and Optimization Kit

Standard Preparation:

 Prepare standard by weighing 50 mg standard  
 into 10 mL isopropyl alcohol (IPA).  
 A further 1:10 dilution is made using  
 acetonitrile (ACN) as a diluent. Heat  
 as needed to get into solution. 

Sample Preparation: 

 Prepare sample by weighing 0.7 g into 10 mL  
 IPA. Heat at 50 ˚C as needed to dissolve.  
 Then take 0.8 mL prepared sample and dilute  
 in 10 mL ACN. Filter with 0.45 µm syringe  
 filter and inject. Most sample matrices are  
 miscible in isopropyl alcohol.

Analysis Conditions:

Mobile Phase: A. (10%) 1.25% Acetic Acid in Water  
 B. (90%) Acetonitrile

Flow Rate: 0.60 mL/min

Injection Volume: 4 µL

Temperature: 25 ˚C

Detector: UV at 320 nm

Run time: 3.5 minutes

Column: PerkinElmer Brownlee SPP C18,  
 100 mm x 3.0 mm x 2.7 µm

Ordering Information

Description Part No.

Column Brownlee SPP  
2.7 µm C18 3.0 mm x 100 mm N9308410 

Series 200/Flexar UV/Vis Optimization Kit N2920191

Syringe Filter 0.45 μm x 25 mm 02542905
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Results

Conclusion

The methodology in Figure 1 provides one test method to 
determine both UVA and UVB compounds most commonly 
used in the sun care industry. All UVB and UVA compounds 
are eluted in a single run and can be quantitated in the 
ranges recommended by the FDA (SPF 15-50+). Sun care 
products that pass the FDA’s broad spectrum test procedure, 
which measures a product’s ultraviolet A (UVA) protection 
relative to its ultraviolet B (UVB) protection, may be labeled 
as “Broad Spectrum SPF”. Only Broad Spectrum products 
with an SPF value of 15 or higher can claim to reduce the 
risk of skin cancer and early skin aging if used as directed 
with other sun protection measures.
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Peak List
1. Oxybenzone 119.5 µg/mL
2. Octocrylene 249.0 µg/mL
3. Avobenzone 258.0 µg/mL
4. Octioxate 114.0 µg/mL
5. Homosalate 1 254.0 µg/mL
6. Octisalate 247.0 µg/mL
7. Homosalate 2 254.0 µg/mL

Figure 1.  All UVA and UVB compounds are eluted in a single run using 
a Brownlee SPP column with an optimized PerkinElmer HPLC system.  
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Standard

Peak List
1. Oxybenzone
2. Octocrylene
3. Avobenzone
4. Homosalate 1
5. Octisalate
6. Homosalate 2

Figure 2.  SPF 50 sun care spray shows elution of both UVA/B compounds.
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订购信息

配件描述 部件号

Brownlee SPP色谱柱

2.7 μm C18 3.0 mm x 100 mm N9308410

Series 200/Flexar UV/Vis优化包 N2920191

0.45 μm x 25 mm针式过滤器 02542905


