
  

In
p

u
t

Region: Date:

UV Filter composition
INCI name USAN name Amount
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Real-Life Sunburn Protection Factor
(calculated with midday midsummer sunlight at 40°N)
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The SPF in vivo method (ISO 24444) uses as irradiation source a solar simulator with a cut-off of radiation 
>400 nm, thus emitting also far less UVA radiation than the sun. In contrast, the real-life SPF is calculated 
using a standard solar spectrum with full UVA content. Since sunscreens are commonly UVB biased, the 
Real-Life SPF is smaller than the SPF obtained with the solar simulator.  The two SPFs are only the same 
in the case of the “ideal sunscreen” with spectral homeostasis.

The irradiance of the sun is stronger in the UVA range than in the UVB range. Therefore, the total 
Transmitted UV Dose (from 290 to 400 nm) after having received 1 MED depends strongly on the spectral 
properties of the applied sunscreen. The Transmitted UV Dose after 1 MED is calculated in J/cm² using the 
same standard solar spectrum as for the Real-Life SPF. 
An “ideal sunscreen” would perform like a neutral density filter with the same protection at any wavelength. 
In such a case the Transmitted UV Dose at 1 MED has a value of 7.9 J/cm². This value is used to 
normalize the Transmitted UV Dose @ 1 MED. The closer the normalized value comes to 1, the more 
ideal is the spectral profile of the respective sunscreen.

Simulation of the sun protection factor in vivo (SPF, ISO 24444) is performed. A description of the 
calculations is given in: 
"In silico Determination of Topical Sun Protection", Bernd Herzog and Uli Osterwalder, Cosmetic Science 
Technology 2011, 62 - 70

The UV Filter efficiency is the ratio of SPF and total UV Filter concentration (in %). The higher this value, 
the less Filter is required to achieve a certain SPF. This means a higher degree of freedom in the choice of 
other ingredients in a sunscreen formulation.
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BASF Sunscreen Simulator
SPF, UVA-Metrics, Protection Profile, Real-Life Calculations

This document, or any answers or information provided herein by BASF, does not constitute a legally binding obligation of BASF. While the descriptions, designs, data and information contained herein are presented in good faith and 
believed to be accurate, it is provided for your guidance only. Because many factors may affect processing or application/use, we recommend that you make tests to determine the suitability of a product for your particular purpose prior to 
use. It does not relieve our customers from the obligation to perform a full inspection of the products upon delivery or any other obligation. NO WARRANTIES OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING WARRANTIES 
OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, ARE MADE REGARDING PRODUCTS DESCRIBED OR DESIGNS, DATA OR INFORMATION SET FORTH, OR THAT THE PRODUCTS, DESIGNS, DATA OR 
INFORMATION MAY BE USED WITHOUT INFRINGING THE INTELLECTUAL PROPERTY RIGHTS OF OTHERS. IN NO CASE SHALL THE DESCRIPTIONS, INFORMATION, DATA OR DESIGNS PROVIDED BE CONSIDERED A PART 
OF OUR TERMS AND CONDITIONS OF SALE.

BASF Personal Care and Nutrition GmbH, D-40789 Monheim am Rhein, Germany, sunscreen-simulator@basf.com

More UVB
in sunlight for 
clinical testing

www.basf.com/sunscreen-simulator
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1) Profiles before (Initial) and after (Final) irradiation dose of SPF x MED (1 Minimal Erythema Dose passes through sunscreen onto skin)
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in vivo in vitroCountry Rating

EU

USA

GB

JP

FDA Final Rule

Boots Star-Rating UVA/UVB ratio

JCIA Rating

No global standard has been defined

MERCOSUR

Global

An “ideal sunscreen” would perform like a neutral density 
filter with the same protection at any wavelength. In such a 
case the Transmitted UV Dose at 1 MED has a value of 7.9 
J/cm². This value is used to normalize the Transmitted UV 
Dose @ 1 MED. The closer the normalized value comes to 
1, the more ideal is the spectral profile of the respective 
sunscreen.

Simulated PPD EC Recommendation (UVA-PF/SPF > 0.33)

BASF Sunscreen Simulator
SPF, UVA-Metrics, Protection Profile, Real-Life Calculations

BASF Personal Care and Nutrition GmbH, D-40789 Monheim am Rhein, Germany, sunscreen-simulator@basf.com
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Simulation of the sun protection factor in vivo (SPF,ISO 24444) is performed. A description of the 
calculations is given in: 
"In silico Determination of Topical Sun Protection", Bernd Herzog and Uli Osterwalder, Cosmetic Science 
Technology 2011, 62 - 70
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www.basf.com/sunscreen-simulator

UVA-PF and ratio calculation with labeled SPF (Method: Cosmetics Europe)
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