March 28, 2002

Dockets Management Branch (HFA-305)

Food and Drug Administration

5630 Fishers Lane, rm. 1061

Rockville, MD   20852

Dear Sir/Madam:

Re:  Docket no.  78N-0038

Tanning Research Laboratories, Inc. (TRLI), the maker of Hawaiian Tropic and extensive Private Label suncare products, is one of the largest suncare manufacturers in the United States.  On behalf of TRLI, I am commenting on the monograph timing.  I think it is important that a final monograph be completed as soon as possible.   As discussed in previous submissions, the suncare product developmental cycle is quite long due to the seasonal nature, therefore the time of year for implementation is also critical.  Probably the most desirable time of the year for implementation is September 1.  This allows old product to be shipped through August.  Little, if any, additional product is shipped after August 31 of any given year except for late year shipments for the next season.  My recommendations would be for the final monograph to be published December 31, 2002, with an effective date of September 1, 2005.  Please be aware that even though the effective date would be 2005, TRLI and other suncare companies would strive to ship monograph compliant products in late 2004.  This would be necessary to reduce the amount of non-compliant product inventory remaining September 1, 2005.  Thus consumers would actually be receiving mostly monograph compliant product for the entire 2005 season.

 I think it is both an FDA and industry duty to hasten the monograph process and in that regard I am pleased to make further suggestions for your sunscreen monograph considerations.  The heart of my recommendations is the adaptation of new SPF method that does not require new equipment or vary tremendously from the present method but will solve most if not all of the present method problems:

1) SPF Variability

2) UVA Testing

3) UVA Labeling

4) SPF Test Energy Levels

5) SPF = Failure Analysis

6) Photostability

Additionally, the Solar Simulator specifications must be tightened.  Regardless of the SPF method, the present specifications are so wide that more than a twofold difference in SPFs would be expected from the same lab testing the same product at the opposite ends of the solar simulator specifications.   Dr. Robert Sayre has ably discussed this matter in other petitions to you.  I wholeheartedly support tightening the specifications to reduce the variation in SPFs.

Following is an outline of items discussed in this writing:

I. Present Method Problems

II. Proposed New Method

III. UVA Testing

IV. Photostability 

V. Labeling

I sincerely believe this proposal is in the best interest of all, especially consumers, effectively validating the present labeling system without adding confusion.  Thank you for consideration, and I welcome the opportunity to discuss further if you so desire.

Sincerely,

Dennis L. Lott

VP Technical Affairs  

I.  Present Method Problems

The SPF test results are incredibly variable between labs.  There are several reasons for the variation as will be discussed.  Most are problems that can be addressed, and will be in this writing.  If there is any doubt as to the variance of the SPF method, the ring tests published by COLIPA and also unpublished COLIPA ring test data should easily dispel that notion.  Different labs testing the same products, have obtained significantly different values.  The values many times differed by as much as three fold.  The range of SPF values were significantly different depending on the test lab performing the tests, meaning a consumer could not possibly rely on the labeled value as being the same if tested at different labs.  The following are the reasons the test varies.

Solar Simulator:

The specifications for Solar Simulators are too wide.  There is little I can add to this argument that has not been said before.  Recently Dr. Robert Sayre provided an amendment to his petition on solar simulators with recommendations to tighten the output specifications at the various wavelength intervals.  In my August 2000 monograph comments I went into detail as to how the SPF would change depending on the solar simulator.  The solar simulator specification must be narrowed if different labs are to provide consistent SPF results. 

Application:

Product cannot be applied in a manner that will provide uniform quantity over the product test site area.  This has been shown both at Tanning Research Laboratories and Suncare Research Laboratories.  Product applied to three different types of artificial films, vitro skin, transpore tape, and collagen, measured at multiple locations on the film provide SPFs that are significantly different.  Several different SPFs and dosage forms, oils, water in oil emulsions, and oil in water emulsions, were tested with the minimum variation being about 10% RSD, and as much as 20% RSD in SPF found.  Also, as later described in II, Proposed New Method, work with a new method consistently shows that even the 8% HMS Standard Sunscreen frequently has sub sites on the test area that fail when tested as an SPF4 when other sub sites pass.  This can only be caused by non uniform product application.  Having watched clinicians carefully apply the product, I have doubts if application can be improved.  Totally even application may be an impossibility.  The proposed new SPF method to be discussed later, while offering no application uniformity miracles, will account for this variability.
Quantity tested:

TRLI has tested several products to determine how much product is routinely left on the finger cot after SPF test product application.   It has been shown to vary depending on the product type, and appears to vary based on the person applying.  These studies were made by actually analyzing the amount of sunscreen remaining on individual finger cots used in SPF testing.  Also, analytical tests were performed to determine if an exact quantity weighed on a finger cot could be recovered.  It was found that about 2 – 3% could not be recovered, apparently absorbed by the latex finger cot.  In total the amount left on the finger cot was about 10 – 20% of the original amount weighed.  I have heard of test labs “saturating” a finger cot, but have never seen data showing if this worked.  This point needs to be addressed in detail in the monograph so that all labs will weigh and apply the same amount of product and in the same manner.  My recommendation would be that a 10% overage be weighed and transferred to the test site, and spread with a finger cot that has not been pretreated.

How much can application variances and the quantity tested make SPF vary?   At present, I do not think that the in vivo SPF method could test 5% and 10 % differences in concentrations for high SPF sunscreen products.  Notwithstanding the fact that it has been published that products applied to the skin do not follow Beer’s Law, one can estimate the SPF differences that small changes in concentrations could cause using Beer’s Law.  This calculation could be estimated as follows for an SPF 50 product with a + 10% change in concentration:

 SPF90% = antilog10((log1050 ) x .90( 



SPF90% = 34

Similarly, one can estimate what 10 % changes in quantity applied could do for other SPFs, resulting in the following table of possible values.



SPFs with + 10% changing application quantities


SPF 50 @ 90% Conc.

SPF 50

SPF 50 @ 110% Conc



34


50


75



21


30


42



 8


10


13



3.5


4


4.6

Clearly it can be seen that the SPF variances with normal concentration changes found in the present method could produce huge changes in SPF.   

 Grading Subjectivity:     

I do not know how to quantify this variable, but there is no doubt that it can exist.  Perhaps the biggest problem with grading is distinguishing the difference between erythema and tanning.  In observing clinicians grade, I believe it can easily be the source of substantial differences.  In fact, it would appear that mathematically it can easily be shown that this would be the case.  There are published papers showing the melanogenesis (tanning) and erythemal energy curves.  If one compares the in vitro product absorption curves for a particular product to the tanning and erythemal action spectras, it is easily seen that in some cases the first color reaction that should occur on a test subject is tanning.  However, this writer believes that based on reviews of various test lab’s grading sheets, tanning is not that frequently reported.  It is believed that the grader usually just takes the first unambiguous spot as the MED.  This is further complicated by the fact that sometimes the unprotected MED used as the denominator for the SPF most assuredly was produced from energy from a different part of the spectra than that of the protected site.  This can easily be observed by comparing the erythemal action spectra and the solar simulator output.  There have been many published papers that state that sunburn from a different part of the spectra can produce different shades of erythema.  Thus the clinicians can be trying to match unprotected erythema caused by one part of the spectra to a totally different reaction noted on the protected site because the coloration(tanning or erythema) is coming from another part of the spectra.

SPF Test Energy Intervals:

The proposed monogragh dictates that for high SPF products with an expected SPF of X, the test subject will be subjected to intensities of 

.76X, .87X, .93X, X, 1.07X, 1.15X, and 1.32X

where X is the expected SPF multiple times the first day unprotected MED.  The random errors discussed above are much greater than these increments, thus the present SPF method cannot possibly make the distinctions called for by these energy increments.

SPF = Failure Analysis:

The proposed monograph describes the target SPF X to be clear and unambiguous erythema with clearly defined borders.   This means that the subject would be receiving increasing erythemal doses at X, 1.07X, 1.17X, and 1.32X as stated in the monograph.  Thus the endpoint of the test is always failure.  The endpoint of the unprotected MED is graded as the first failure, and the protected MED is the first failure.  Therefore, it is somewhat improper to state to a user “protected X times longer”, when in reality if the user is exposed X times longer erythema results.  There is a better way.

II.  Proposed New Pass/Fail Method

Description:

This test was described in my august 2000 submission to the FDA.  The proposed test is simple and utilizes most of the parameters described in most SPF test methods throughout the world.  The same quantity of product is applied in the same manner as used today (this needs to be carefully defined as to quantity and how applied as stated previously).  An unprotected MED as performed today is obtained, except the response is the first recognizable spot produced by the solar simulator, regardless if it is erythema or tanning.  Four protected sub sites are then given exactly the amount of energy corresponding to the expected SPF.  On the protected site, four sub sites are graded the next day as responding(failure), or not responding (passing).  Again the grading is only based on any observable solar simulator produced spot, regardless of the spot being erythema or tan.  The test has the following advantages:

1. Although application uniformity has not been improved, the method will take this into account in that statistically if the product is greater than the projected SPF more “passes” will occur than “failures”, and it will still show up as passing with a 95% confidence.

2. Grading Subjectivity will be reduced if not eliminated due to the fact that lab personnel are only looking for a response and not trying to differentiate between a tan and erythema.

3. The statistics are simple.  A table of values can be generated based on binomial values.

4. Because the goal is to protect and obtain no UVR produced response, it is a true “protection factor”, not a failure analysis.

5. Requires fewer subjects to gain more data.  If the product is an expected 30 SPF, 4 sub sites are tested as a 30, not 1 as the present method.  This reduces the chance of obtaining an erroneous result based on one data point.

To test the method, commercial products were run at two different test laboratories and the results compared to the labeled SPF of the product.  The products tested were a commercial 45, a commercial 30, and the CTFA 15 standard.  In both labs, two separate investigators independently graded the results.  Additionally the FDA SPF 4 standard has been run on two separate occasions as a control in one of the labs.

Commercial 45

Test Lab A



Test Lab B

Grader 1          p      Grader 2          p
       Grader 1          p
     Grader 2         p

12/20 @ 45    .12    11/20 @ 45
   .16
       11/16 @ 45
    .07
     7/12 @ 45     .19

Commercial 30


Test Lab A



Test Lab B

Grader 1          p      Grader 2          p
       Grader 1          p
     Grader 2         p

15/20 @ 30    .015   15/20 @ 30
    .015
       13/16 @ 30    .008
     14/16 @ 30   .002

P2 SPF 15 Standard


Test Lab A



Test Lab B

Grader 1          p      Grader 2          p
       Grader 1          p
     Grader 2         p

18/20 @ 15  .0002   17/20 @ 15
   .001
       13/16 @ 15
    .008      14/16 @ 15   .002

SPF 4 Standard Sunscreen

Test Lab A





Grader 1          p      

19/20 @ 4      <.0000


11/12 @ 4        .003

14/16 @ 4        .002

12/12 @ 4        <.0000

15/16 @ 4          .0002

18/20 @ 4
.0002

10/12 @ 4
.016

Totaled SPF4 99/108  p = 1.2 x 10-20

Notes:  (1)Grader 2 did not see the fourth SPF 45 subject in test lab B.  (2)The numbers shown represent passes per subsite when graded as the expected SPF.  (3)  The SPF 4 standard sunscreen has been used as a control on more than one study in Test Lab A.  The SPF4 was graded by one investigator. 

The results indicate that the pass/fail method gave essentially the same results as commercial products and well established standards with the possible exception of the commercial SPF 45 product.  Statistically, with the number of subjects tested it could not be said that the product is over a 45 with 95% confidence.  It is interesting to note the numerous “failing” scores on products that have been tested over and over again in numerous test labs.  For example, the SPF 4 which statistically without a shadow of a doubt, is at least an SPF 4 failed 9 times out of 108 times when tested as an SPF 4.  These results exemplify one of the major faults in the present SPF.  There can really be only one logical explanation as to cause of the failures – non uniform product application.  Looking at each individual test data it is readily apparent that for every subject that exhibited a failure, there were at least two passing grades.  How can the same subject exhibit a passing grade on two or more subsites and a failing grade on another subsite.  Again, the only obvious explanation is product application uniformity.  It is easy to see what happens with the present SPF test with seven increasing doses of UV energy.  It is obvious that some subsites will have an excess quantity of product and some subsites will have less than 2 mg/cm2 product.  Obviously the subsite with too little product is more likely to be the “first” erythemal grade and thus be the subsite that defines the grade for that individual.  

Another interesting aspect to the proposed Pass/Fail test is the amount of data obtained for each subject.  At first glance, it would appear that the proposed method would only yield the results against the target value.  Surprisingly, however, there is a wealth of data that is available.  By keeping the amount of UV energy constant for the protected site and varying the unprotected site, usually there is more than one subsite for the unprotected MED that exhibits a reaction usually varying from a barely susceptible reaction to a more definitive spot and possibly a mild erythema.  Thus, it is possible to grade the product against more than one severity of UV induced reaction, thus gaining information as to the product’s protective abilities above and below the expected SPF.  Below are the total grades for the SPF 15 standard, SPF 30 and SPF 45  products, and one test of the SPF 4 standard at test Lab A.

SPF 4 Stad.
SPF 15 Std.
SPF 30 Commercial
SPF 45 Commercial

8/8 @ 3.33
19/20 @11.25
19/20 @ 22.5

11/12 @ 27

19/20 @ 4
18/20 @ 15
15/20 @ 30

16/20 @ 33.75

7/8 @ 5.33
5/8 @ 18.75
5/8 @ 36

12/20 @ 45








3/8 @ 54

It could probably be concluded from the above data that the SPF 4 is definitely a 4 and could be higher (when hundreds of data points for the standard SPF 4 were reviewed, it was found that the product usually averaged 4.75 to 5 in Test Lab A).  The standard SPF 15 appeared to be a solid 15 with some possibility that it would be slightly higher.  Similarly, the SPF 30 appeared to be at least a 30 with the possibility that it could be higher.  The SPF 45 appeared to be at least a 34 with the possibility that it could be a 45, but certainly not any higher.  These results are probably as to be expected, given the fact that higher SPF numbers are always exhibit more variance.

III.  UVA Testing

UVA testing has obviously been a hotly debated subject.  Basically there have been two camps, either favoring in vivo, or in vitro testing.  If there is to be a “separate” UVA test, it certainly should not be an in vivo one.  We should not subject anyone to further tests using abnormal UVR spectras.  No one can predict the health effects that this may cause 30 years hence.  Therefore, if there must be a separate test, it has to be an in vitro with the critical wavelength method preferred.

However, my recommendation is neither!  The Pass/Fail test described above does not differentiate between an erythema or tanning response, induced by UVA or UVB.  It is a method that looks for UVR effect, and if the spectra specifications are carefully selected, all SPFs will include protection from UVA as well as UVB.  Note Figure 1.






Figure 1
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The formulas represented in the graph are commercial products, all with labeled SPFs of 30 – 35 with the following characteristics:


Low UVA contains Methoxycinnamate, Octyl Salicylate, and TiO2

Moderate UVA contains Methoxycinnamate, Octyl Salicylate, Homosalate, and Oxybenxone

High UVA contains Methoxycinnamate, Avobenzone, and Oxybenzone

Figure 2 shows the absorption spectra of the above formulas.






Figure 2
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Two of the formulas were tested in TRLI’s lab to be around a SPF 32.  The third is a well known commercial product and would have been tested with a solar simulator similar to TRLI’s containing about 98 – 99% of the erythemal energy below 350 nm.  Using Ooptometric SPF 290 data, the particular batches tested were predicted to have SPF values from 27 – 39 tested with a solar spectra similar to TRLI’s simulator.  This range is quite normal for products with expected values of 30 to 35.  But look at the predicted values, Figure 1, if the spectra contains less UVB, 97.5% of the erythemal energy at or below 350 nm.  The high UVA formula changes little, but the Moderate UVA and Low UVA formulas drop significantly.  With a spectra that only has about 95% of the erythemal energy at or below 350 nm, the SPF change is even more dramatic, with the moderate and low UVA formulas only having SPFs of around 15.  Again the High UVA formula changed little.  So it can be seen that spectras containing as much as 97.5% erythemal energy at or below 350 nm will require any high SPF products to have significant UVA protection.  With such a spectra specification, no separate UVA test is required, no separate labeling is required, and no consumer confusion created.  Additionally, high SPFs, 50 or above, will be much more difficult to obtain.

Thus the recommendation is to utilize the Pass/Fail SPF method and modify the solar simulator specification to 95 to 97.5% of the erythemal energy be obtained from 290 to 350 nm.  The additional simulator specifications should be set by experts such as Robert Sayre.  This solar simulator specification will alleviate the need for further testing and effectively require all products to provide UVA protection.  

IV.  Photostability

There have been many articles printed and discussions concerning photostability.  This is an issue that must be addressed.  A product designed to protect a user should of course do so and not significantly degrade altering the absorption characteristics during the UVR exposure.  There have been statements made that photostability is not a problem in that the SPF test shows that the product is protective for the amount of time labeled.  This is a true statement, but is misleading.  Most of the photostability discussed are in relation to UVA filters.  What TRLI has found is that some products even though not photostable, still exhibit little change in SPF, and in fact sometimes increase in SPF as the UVA protection degrades.  This is due to the fact that the protection degrades in the UVA region, but actually increases in the UVB region, thus in some cases actually increasing in SPF value while steadily decreasing in UVA protection.  Note Figure 3 that shows a photostable SPF 30 formula.  As might can be expected from the graph, the SPF changed little after an estimated 10 MEDs.







Figure 3
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Now consider Figure 4 showing a Broadspectrum formula that is not stable.  In this case it can be seen that the UVA protection has deteriorated slightly, while the UVB protection actually increased.  Again, the MEDs were estimated to be about 10.  In this case the SPF actually went up.  This effect theoretically will be reduced with the Pass/Fail test and recommended solar simulator specifications.  As the UVA protection diminishes with exposure, a response is more likely to occur due to the higher level UVA energy transmitted.  This response may be in the nature of a tan rather than erythema, but will not matter since the Pass/Fail method grades either as a “Fail”.






Figure 4

[image: image4.emf]Photostability of Broadspectrum 

Sunscreen

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

290315340365390

Wavelength

MPF

Brd Spect

30 Initial

Brd Spect

30 w/ 5

hours sun


In effect, each SPF Pass/Fail test will also provide some evidence of photostability.

V. Labeling

Because of the adoption of the Pass/Fail test as described, there will be no need for any type of secondary labeling stating “broad spectrum”.  By using the Pass/Fail method described above and the solar simulator specification described, all high SPF products will have protection above 350 nm or the SPF will be unobtainable.

SPFs that are to be used should not be capped.  There is no logical reasoning to limit the protection users can obtain when it is known that an inadequate amount of product is always used.  However, due to the method’s inability to distinguish between subtle differences, it is recommended that the labeled SPFs allowed are as follows:

Any SPF from 2 to 10

SPF 15

SPF 20

SPF 30

SPF 50

SPF 70  

The Pass/Fail method will insure that there is at least a 95% probability that the SPF is greater than the stated value. 
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		330		36		7		17

		335		29		3		11

		340		26		2		8

		345		23		2		6

		350		21		2		5

		355		20		2		3

		360		18		2		3

		365		15		2		2

		370		12		2		2

		375		10		1		1

		380		8		1		1

		385		5		1		1

		390		3		1		1

		395		2		1		1

		400		1		1		1

				Percent

				E < 350nm

						Low UVA		Moderate UVA		High UVA

				95.1		13.3		16.7		36.1

				97.5		21.2		22.3		38.4

				98.4		30.9		26.3		39.3
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35103-1a

		inv107c.dat		inv107oa.dat		ss2994		ss3646		hrl6b		hrl4b		skin 1683		skin0843		inv105		35/103-1a		107c		107a		ss2994		ss3646		hrl6b		hrl4b		skin 1683		skin0843		inv105

		7.56E-09		6.59E-09		1.19E-08		6.99E-09		1.08E-08		1.41E-08		4.54E-09		1.03E-08		4.25E-09		0.011820331		0.0000000001		0.0000000001		0.0000000001		0.0000000001		0.0000000001		0.0000000002		0.0000000001		0.0000000001		0.0000000001

		8.11E-08		6.31E-08		6.20E-07		9.94E-07		2.67E-06		3.72E-06		1.95E-06		3.40E-06		3.23E-08		0.0112739572		0.0000000009		0.0000000007		0.000000007		0.0000000112		0.0000000301		0.0000000419		0.000000022		0.0000000383		0.0000000004

		2.62E-06		2.22E-06		2.76E-05		3.73E-05		4.01E-05		5.29E-05		4.15E-05		5.81E-05		1.33E-06		0.009699321		0.0000000255		0.0000000215		0.0000002675		0.0000003619		0.0000003892		0.0000005133		0.0000004022		0.0000005632		0.0000000129

		7.02E-06		6.52E-06		9.33E-05		8.34E-05		6.25E-05		7.97E-05		7.10E-05		8.95E-05		4.85E-06		0.0095238095		0.0000000668		0.0000000621		0.0000008884		0.0000007943		0.000000595		0.0000007586		0.0000006761		0.0000008521		0.0000000462

		7.24E-06		6.94E-06		8.12E-05		6.49E-05		4.47E-05		5.45E-05		5.19E-05		6.32E-05		5.87E-06		0.0086281277		0.0000000625		0.0000000599		0.0000007008		0.0000005597		0.0000003855		0.0000004699		0.0000004475		0.0000005453		0.0000000507

		4.65E-06		4.48E-06		4.56E-05		3.45E-05		2.27E-05		2.67E-05		2.61E-05		3.09E-05		4.03E-06		0.0087260035		0.0000000406		0.0000000391		0.0000003976		0.0000003007		0.0000001979		0.0000002332		0.0000002277		0.0000002693		0.0000000352

		2.20E-06		2.13E-06		1.98E-05		1.46E-05		9.41E-06		1.08E-05		1.07E-05		1.27E-05		2.02E-06		0.0086880973		0.0000000192		0.0000000185		0.0000001723		0.0000001264		0.0000000817		0.0000000937		0.000000093		0.0000001101		0.0000000175

		9.27E-07		8.94E-07		7.39E-06		5.14E-06		3.58E-06		4.05E-06		3.91E-06		4.58E-06		8.57E-07		0.0104058273		0.0000000096		0.0000000093		0.0000000769		0.0000000535		0.0000000372		0.0000000421		0.0000000407		0.0000000477		0.0000000089

		5.06E-07		4.80E-07		3.66E-06		2.51E-06		1.80E-06		2.03E-06		1.99E-06		2.31E-06		4.61E-07		0.0166389351		0.0000000084		0.000000008		0.0000000609		0.0000000417		0.00000003		0.0000000337		0.0000000332		0.0000000385		0.0000000077

		4.61E-07		4.25E-07		3.26E-06		2.18E-06		1.64E-06		1.81E-06		1.72E-06		2.04E-06		4.12E-07		0.0357142857		0.0000000165		0.0000000152		0.0000001165		0.000000078		0.0000000587		0.0000000647		0.0000000614		0.0000000727		0.0000000147

		4.01E-07		3.76E-07		2.87E-06		1.94E-06		1.49E-06		1.62E-06		1.48E-06		1.78E-06		3.50E-07		0.0662251656		0.0000000266		0.0000000249		0.0000001902		0.0000001283		0.0000000985		0.000000107		0.0000000978		0.0000001176		0.0000000232

		3.53E-07		3.39E-07		2.45E-06		1.63E-06		1.30E-06		1.39E-06		1.29E-06		1.57E-06		3.21E-07		0.099009901		0.0000000349		0.0000000336		0.0000002422		0.0000001616		0.0000001289		0.0000001381		0.0000001278		0.0000001556		0.0000000318

		2.99E-07		2.85E-07		2.13E-06		1.43E-06		1.12E-06		1.19E-06		1.10E-06		1.37E-06		2.77E-07		0.1219512195		0.0000000365		0.0000000348		0.0000002598		0.0000001746		0.0000001369		0.0000001451		0.0000001347		0.0000001665		0.0000000338

		2.57E-07		2.43E-07		1.77E-06		1.20E-06		9.10E-07		9.66E-07		9.43E-07		1.15E-06		2.34E-07		0.1408450704		0.0000000362		0.0000000342		0.0000002499		0.0000001696		0.0000001282		0.000000136		0.0000001328		0.0000001616		0.000000033

		2.13E-07		1.96E-07		1.55E-06		1.02E-06		7.70E-07		8.20E-07		7.94E-07		8.66E-07		1.96E-07		0.1538461538		0.0000000328		0.0000000301		0.000000238		0.0000001564		0.0000001184		0.0000001262		0.0000001222		0.0000001332		0.0000000302

		1.82E-07		1.56E-07		1.28E-06		8.48E-07		6.76E-07		7.24E-07		6.63E-07		7.80E-07		1.64E-07		0.1694915254		0.0000000309		0.0000000264		0.0000002165		0.0000001437		0.0000001146		0.0000001227		0.0000001123		0.0000001322		0.0000000278

		1.53E-07		1.21E-07		1.03E-06		6.62E-07		5.15E-07		5.52E-07		5.12E-07		6.25E-07		1.32E-07		0.1851851852		0.0000000284		0.0000000224		0.0000001906		0.0000001226		0.0000000954		0.0000001022		0.0000000949		0.0000001158		0.0000000244

		1.24E-07		9.04E-08		7.45E-07		4.55E-07		3.70E-07		4.20E-07		3.59E-07		4.41E-07		1.01E-07		0.1960784314		0.0000000243		0.0000000177		0.0000001461		0.0000000892		0.0000000726		0.0000000824		0.0000000705		0.0000000865		0.0000000198

		1.01E-07		7.08E-08		4.72E-07		2.91E-07		2.22E-07		2.69E-07		2.20E-07		2.89E-07		8.40E-08		0.2083333333		0.0000000211		0.0000000147		0.0000000983		0.0000000607		0.0000000463		0.0000000561		0.0000000458		0.0000000601		0.0000000175

		7.62E-08		5.19E-08		2.32E-07		1.48E-07		9.24E-08		1.22E-07		1.13E-07		1.31E-07		6.33E-08		0.2272727273		0.0000000173		0.0000000118		0.0000000527		0.0000000337		0.000000021		0.0000000278		0.0000000258		0.0000000298		0.0000000144

		5.87E-08		3.94E-08		8.84E-08		5.17E-08		2.68E-08		4.11E-08		3.97E-08		3.43E-08		4.76E-08		0.243902439		0.0000000143		0.0000000096		0.0000000216		0.0000000126		0.0000000065		0.00000001		0.0000000097		0.0000000084		0.0000000116

		4.54E-08		3.03E-08		1.95E-08		1.12E-08		5.99E-09		1.05E-08		9.02E-09		6.87E-09		3.61E-08		0.25		0.0000000113		0.0000000076		0.0000000049		0.0000000028		0.0000000015		0.0000000026		0.0000000023		0.0000000017		0.000000009

		3.10E-08		1.75E-08		2.85E-09		1.66E-09		8.32E-10		1.48E-09		1.21E-09		9.02E-10		2.46E-08		0.2564102564		0.0000000079		0.0000000045		0.0000000007		0.0000000004		0.0000000002		0.0000000004		0.0000000003		0.0000000002		0.0000000063

																						inv107c.dat		inv107oa.dat		ss2994		ss3646		hrl6b		hrl4b		skin 1683		skin0843		inv105

		2.80E-05		2.62E-05		2.97E-04		2.55E-04		1.97E-04		2.44E-04		2.18E-04		2.76E-04		2.19E-05				0.0000005726		0.0000005067		0.0000045997		0.0000035838		0.0000027745		0.0000033079		0.0000029805		0.0000037065		0.0000004771

		6.39E-06		5.95E-06		4.88E-05		3.41E-05		2.39E-05		2.68E-05		2.58E-05		3.06E-05		5.78E-06				3.76E-07		3.23E-07		2.34E-06		1.56E-06		1.18E-06		1.29E-06		1.21E-06		1.44E-06		3.32E-07

																						48.94		51.67		64.58		71.19		70.85		73.85		73.21		74.37		45.91

																						17.00		18.40		20.86		21.90		20.34		20.76		21.45		21.30		17.42





103-1a35bf

		inv107c.dat		inv107oa.dat		ss2994		ss3646		hrl6b		hrl4b		skin 1683		skin0843		inv105		103-1a/35bf		inv107c.dat		inv107oa.dat		ss2994		ss3646		hrl6b		hrl4b		skin 1683		skin0843		inv105

		7.56E-09		6.59E-09		1.19E-08		6.99E-09		1.08E-08		1.41E-08		4.54E-09		1.03E-08		4.25E-09		0.0166666667		1.26E-10		1.10E-10		1.99E-10		1.16E-10		1.79E-10		2.35E-10		7.56E-11		1.72E-10		7.08E-11

		8.11E-08		6.31E-08		6.20E-07		9.94E-07		2.67E-06		3.72E-06		1.95E-06		3.40E-06		3.23E-08		0.0145348837		1.18E-09		9.18E-10		9.01E-09		1.44E-08		3.88E-08		5.40E-08		2.83E-08		4.94E-08		4.69E-10

		2.62E-06		2.22E-06		2.76E-05		3.73E-05		4.01E-05		5.29E-05		4.15E-05		5.81E-05		1.33E-06		0.0133511348		3.50E-08		2.96E-08		3.68E-07		4.98E-07		5.36E-07		7.07E-07		5.54E-07		7.75E-07		1.77E-08

		7.02E-06		6.52E-06		9.33E-05		8.34E-05		6.25E-05		7.97E-05		7.10E-05		8.95E-05		4.85E-06		0.0133511348		9.37E-08		8.71E-08		1.25E-06		1.11E-06		8.34E-07		1.06E-06		9.48E-07		1.19E-06		6.48E-08

		7.24E-06		6.94E-06		8.12E-05		6.49E-05		4.47E-05		5.45E-05		5.19E-05		6.32E-05		5.87E-06		0.0144508671		1.05E-07		1.00E-07		1.17E-06		9.37E-07		6.46E-07		7.87E-07		7.49E-07		9.13E-07		8.48E-08

		4.65E-06		4.48E-06		4.56E-05		3.45E-05		2.27E-05		2.67E-05		2.61E-05		3.09E-05		4.03E-06		0.012987013		6.04E-08		5.82E-08		5.92E-07		4.48E-07		2.95E-07		3.47E-07		3.39E-07		4.01E-07		5.24E-08

		2.20E-06		2.13E-06		1.98E-05		1.46E-05		9.41E-06		1.08E-05		1.07E-05		1.27E-05		2.02E-06		0.0138504155		3.05E-08		2.95E-08		2.75E-07		2.02E-07		1.30E-07		1.49E-07		1.48E-07		1.75E-07		2.79E-08

		9.27E-07		8.94E-07		7.39E-06		5.14E-06		3.58E-06		4.05E-06		3.91E-06		4.58E-06		8.57E-07		0.0143266476		1.33E-08		1.28E-08		1.06E-07		7.36E-08		5.13E-08		5.80E-08		5.60E-08		6.56E-08		1.23E-08

		5.06E-07		4.80E-07		3.66E-06		2.51E-06		1.80E-06		2.03E-06		1.99E-06		2.31E-06		4.61E-07		0.021978022		1.11E-08		1.05E-08		8.05E-08		5.51E-08		3.97E-08		4.45E-08		4.38E-08		5.08E-08		1.01E-08

		4.61E-07		4.25E-07		3.26E-06		2.18E-06		1.64E-06		1.81E-06		1.72E-06		2.04E-06		4.12E-07		0.0423728814		1.95E-08		1.80E-08		1.38E-07		9.26E-08		6.97E-08		7.68E-08		7.28E-08		8.62E-08		1.75E-08

		4.01E-07		3.76E-07		2.87E-06		1.94E-06		1.49E-06		1.62E-06		1.48E-06		1.78E-06		3.50E-07		0.0787401575		3.16E-08		2.96E-08		2.26E-07		1.53E-07		1.17E-07		1.27E-07		1.16E-07		1.40E-07		2.76E-08

		3.53E-07		3.39E-07		2.45E-06		1.63E-06		1.30E-06		1.39E-06		1.29E-06		1.57E-06		3.21E-07		0.1136363636		4.01E-08		3.86E-08		2.78E-07		1.85E-07		1.48E-07		1.59E-07		1.47E-07		1.79E-07		3.65E-08

		2.99E-07		2.85E-07		2.13E-06		1.43E-06		1.12E-06		1.19E-06		1.10E-06		1.37E-06		2.77E-07		0.1388888889		4.15E-08		3.96E-08		2.96E-07		1.99E-07		1.56E-07		1.65E-07		1.53E-07		1.90E-07		3.85E-08

		2.57E-07		2.43E-07		1.77E-06		1.20E-06		9.10E-07		9.66E-07		9.43E-07		1.15E-06		2.34E-07		0.1587301587		4.08E-08		3.85E-08		2.82E-07		1.91E-07		1.44E-07		1.53E-07		1.50E-07		1.82E-07		3.72E-08

		2.13E-07		1.96E-07		1.55E-06		1.02E-06		7.70E-07		8.20E-07		7.94E-07		8.66E-07		1.96E-07		0.1754385965		3.74E-08		3.43E-08		2.71E-07		1.78E-07		1.35E-07		1.44E-07		1.39E-07		1.52E-07		3.45E-08

		1.82E-07		1.56E-07		1.28E-06		8.48E-07		6.76E-07		7.24E-07		6.63E-07		7.80E-07		1.64E-07		0.1886792453		3.44E-08		2.94E-08		2.41E-07		1.60E-07		1.28E-07		1.37E-07		1.25E-07		1.47E-07		3.09E-08

		1.53E-07		1.21E-07		1.03E-06		6.62E-07		5.15E-07		5.52E-07		5.12E-07		6.25E-07		1.32E-07		0.2040816327		3.13E-08		2.47E-08		2.10E-07		1.35E-07		1.05E-07		1.13E-07		1.05E-07		1.28E-07		2.69E-08

		1.24E-07		9.04E-08		7.45E-07		4.55E-07		3.70E-07		4.20E-07		3.59E-07		4.41E-07		1.01E-07		0.2173913043		2.69E-08		1.97E-08		1.62E-07		9.89E-08		8.05E-08		9.13E-08		7.81E-08		9.59E-08		2.19E-08

		1.01E-07		7.08E-08		4.72E-07		2.91E-07		2.22E-07		2.69E-07		2.20E-07		2.89E-07		8.40E-08		0.2325581395		2.36E-08		1.65E-08		1.10E-07		6.77E-08		5.17E-08		6.26E-08		5.12E-08		6.71E-08		1.95E-08

		7.62E-08		5.19E-08		2.32E-07		1.48E-07		9.24E-08		1.22E-07		1.13E-07		1.31E-07		6.33E-08		0.25		1.90E-08		1.30E-08		5.80E-08		3.70E-08		2.31E-08		3.05E-08		2.84E-08		3.28E-08		1.58E-08

		5.87E-08		3.94E-08		8.84E-08		5.17E-08		2.68E-08		4.11E-08		3.97E-08		3.43E-08		4.76E-08		0.2631578947		1.54E-08		1.04E-08		2.33E-08		1.36E-08		7.06E-09		1.08E-08		1.04E-08		9.04E-09		1.25E-08

		4.54E-08		3.03E-08		1.95E-08		1.12E-08		5.99E-09		1.05E-08		9.02E-09		6.87E-09		3.61E-08		0.2702702703		1.23E-08		8.18E-09		5.28E-09		3.04E-09		1.62E-09		2.85E-09		2.44E-09		1.86E-09		9.76E-09

		3.10E-08		1.75E-08		2.85E-09		1.66E-09		8.32E-10		1.48E-09		1.21E-09		9.02E-10		2.46E-08		0.2857142857		8.85E-09		5.00E-09		8.16E-10		4.73E-10		2.38E-10		4.23E-10		3.44E-10		2.58E-10		7.02E-09

																						inv107c.dat		inv107oa.dat		ss2994		ss3646		hrl6b		hrl4b		skin 1683		skin0843		inv105

		2.80E-05		2.62E-05		2.97E-04		2.55E-04		1.97E-04		2.44E-04		2.18E-04		2.76E-04		2.19E-05				7.33E-07		6.54E-07		6.15E-06		4.86E-06		3.74E-06		4.48E-06		4.04E-06		5.04E-06		6.07E-07

		6.39E-06		5.95E-06		4.88E-05		3.41E-05		2.39E-05		2.68E-05		2.58E-05		3.06E-05		5.78E-06				4.38E-07		3.78E-07		2.76E-06		1.85E-06		1.39E-06		1.52E-06		1.43E-06		1.70E-06		3.86E-07

																						38.24		40.00		48.30		52.53		52.60		54.49		53.95		54.74		36.09

																						14.61		15.73		17.66		18.47		17.24		17.58		18.12		18.00		14.95





21499d7a

		inv107c.dat		inv107oa.dat		ss2994		ss3646		hrl6b		hrl4b		skin 1683		skin0843		inv105		21499d7a		inv107c.dat		inv107oa.dat		ss2994		ss3646		hrl6b		hrl4b		skin 1683		skin0843		inv105

		7.56E-09		6.59E-09		1.19E-08		6.99E-09		1.08E-08		1.41E-08		4.54E-09		1.03E-08		4.25E-09		0.0092250923		6.97E-11		6.08E-11		1.10E-10		6.45E-11		9.93E-11		1.30E-10		4.18E-11		9.51E-11		3.92E-11

		8.11E-08		6.31E-08		6.20E-07		9.94E-07		2.67E-06		3.72E-06		1.95E-06		3.40E-06		3.23E-08		0.0090009001		7.30E-10		5.68E-10		5.58E-09		8.94E-09		2.40E-08		3.35E-08		1.76E-08		3.06E-08		2.90E-10

		2.62E-06		2.22E-06		2.76E-05		3.73E-05		4.01E-05		5.29E-05		4.15E-05		5.81E-05		1.33E-06		0.0094428706		2.48E-08		2.09E-08		2.60E-07		3.52E-07		3.79E-07		5.00E-07		3.92E-07		5.48E-07		1.25E-08

		7.02E-06		6.52E-06		9.33E-05		8.34E-05		6.25E-05		7.97E-05		7.10E-05		8.95E-05		4.85E-06		0.0083963056		5.89E-08		5.48E-08		7.83E-07		7.00E-07		5.25E-07		6.69E-07		5.96E-07		7.51E-07		4.08E-08

		7.24E-06		6.94E-06		8.12E-05		6.49E-05		4.47E-05		5.45E-05		5.19E-05		6.32E-05		5.87E-06		0.0082169269		5.95E-08		5.70E-08		6.67E-07		5.33E-07		3.67E-07		4.48E-07		4.26E-07		5.19E-07		4.82E-08

		4.65E-06		4.48E-06		4.56E-05		3.45E-05		2.27E-05		2.67E-05		2.61E-05		3.09E-05		4.03E-06		0.0116550117		5.42E-08		5.22E-08		5.31E-07		4.02E-07		2.64E-07		3.11E-07		3.04E-07		3.60E-07		4.70E-08

		2.20E-06		2.13E-06		1.98E-05		1.46E-05		9.41E-06		1.08E-05		1.07E-05		1.27E-05		2.02E-06		0.0207039337		4.56E-08		4.42E-08		4.10E-07		3.01E-07		1.95E-07		2.23E-07		2.22E-07		2.62E-07		4.17E-08

		9.27E-07		8.94E-07		7.39E-06		5.14E-06		3.58E-06		4.05E-06		3.91E-06		4.58E-06		8.57E-07		0.0523560209		4.85E-08		4.68E-08		3.87E-07		2.69E-07		1.87E-07		2.12E-07		2.05E-07		2.40E-07		4.49E-08

		5.06E-07		4.80E-07		3.66E-06		2.51E-06		1.80E-06		2.03E-06		1.99E-06		2.31E-06		4.61E-07		0.1449275362		7.34E-08		6.96E-08		5.31E-07		3.63E-07		2.62E-07		2.94E-07		2.89E-07		3.35E-07		6.68E-08

		4.61E-07		4.25E-07		3.26E-06		2.18E-06		1.64E-06		1.81E-06		1.72E-06		2.04E-06		4.12E-07		0.303030303		1.40E-07		1.29E-07		9.89E-07		6.62E-07		4.98E-07		5.49E-07		5.21E-07		6.17E-07		1.25E-07

		4.01E-07		3.76E-07		2.87E-06		1.94E-06		1.49E-06		1.62E-06		1.48E-06		1.78E-06		3.50E-07		0.4347826087		1.74E-07		1.64E-07		1.25E-06		8.43E-07		6.47E-07		7.02E-07		6.42E-07		7.72E-07		1.52E-07

		3.53E-07		3.39E-07		2.45E-06		1.63E-06		1.30E-06		1.39E-06		1.29E-06		1.57E-06		3.21E-07		0.5263157895		1.86E-07		1.79E-07		1.29E-06		8.59E-07		6.85E-07		7.34E-07		6.79E-07		8.27E-07		1.69E-07

		2.99E-07		2.85E-07		2.13E-06		1.43E-06		1.12E-06		1.19E-06		1.10E-06		1.37E-06		2.77E-07		0.5555555556		1.66E-07		1.58E-07		1.18E-06		7.95E-07		6.24E-07		6.61E-07		6.14E-07		7.58E-07		1.54E-07

		2.57E-07		2.43E-07		1.77E-06		1.20E-06		9.10E-07		9.66E-07		9.43E-07		1.15E-06		2.34E-07		0.5882352941		1.51E-07		1.43E-07		1.04E-06		7.08E-07		5.35E-07		5.68E-07		5.55E-07		6.75E-07		1.38E-07

		2.13E-07		1.96E-07		1.55E-06		1.02E-06		7.70E-07		8.20E-07		7.94E-07		8.66E-07		1.96E-07		0.625		1.33E-07		1.22E-07		9.67E-07		6.35E-07		4.81E-07		5.13E-07		4.96E-07		5.41E-07		1.23E-07

		1.82E-07		1.56E-07		1.28E-06		8.48E-07		6.76E-07		7.24E-07		6.63E-07		7.80E-07		1.64E-07		0.6666666667		1.21E-07		1.04E-07		8.52E-07		5.65E-07		4.51E-07		4.82E-07		4.42E-07		5.20E-07		1.09E-07

		1.53E-07		1.21E-07		1.03E-06		6.62E-07		5.15E-07		5.52E-07		5.12E-07		6.25E-07		1.32E-07		0.6666666667		1.02E-07		8.06E-08		6.86E-07		4.42E-07		3.43E-07		3.68E-07		3.42E-07		4.17E-07		8.79E-08

		1.24E-07		9.04E-08		7.45E-07		4.55E-07		3.70E-07		4.20E-07		3.59E-07		4.41E-07		1.01E-07		0.7142857143		8.85E-08		6.46E-08		5.32E-07		3.25E-07		2.65E-07		3.00E-07		2.57E-07		3.15E-07		7.21E-08

		1.01E-07		7.08E-08		4.72E-07		2.91E-07		2.22E-07		2.69E-07		2.20E-07		2.89E-07		8.40E-08		0.7142857143		7.25E-08		5.05E-08		3.37E-07		2.08E-07		1.59E-07		1.92E-07		1.57E-07		2.06E-07		6.00E-08

		7.62E-08		5.19E-08		2.32E-07		1.48E-07		9.24E-08		1.22E-07		1.13E-07		1.31E-07		6.33E-08		0.7692307692		5.86E-08		3.99E-08		1.78E-07		1.14E-07		7.11E-08		9.39E-08		8.72E-08		1.01E-07		4.87E-08

		5.87E-08		3.94E-08		8.84E-08		5.17E-08		2.68E-08		4.11E-08		3.97E-08		3.43E-08		4.76E-08		0.7692307692		4.51E-08		3.03E-08		6.80E-08		3.98E-08		2.06E-08		3.16E-08		3.05E-08		2.64E-08		3.66E-08

		4.54E-08		3.03E-08		1.95E-08		1.12E-08		5.99E-09		1.05E-08		9.02E-09		6.87E-09		3.61E-08		0.8333333333		3.78E-08		2.52E-08		1.63E-08		9.36E-09		4.99E-09		8.79E-09		7.51E-09		5.72E-09		3.01E-08

		3.10E-08		1.75E-08		2.85E-09		1.66E-09		8.32E-10		1.48E-09		1.21E-09		9.02E-10		2.46E-08		0.8333333333		2.58E-08		1.46E-08		2.38E-09		1.38E-09		6.93E-10		1.23E-09		1.00E-09		7.52E-10		2.05E-08

																						inv107c.dat		inv107oa.dat		ss2994		ss3646		hrl6b		hrl4b		skin 1683		skin0843		inv105

		2.80E-05		2.62E-05		2.97E-04		2.55E-04		1.97E-04		2.44E-04		2.18E-04		2.76E-04		2.19E-05				1.87E-06		1.65E-06		1.30E-05		9.14E-06		6.99E-06		7.90E-06		7.28E-06		8.83E-06		1.63E-06

		6.39E-06		5.95E-06		4.88E-05		3.41E-05		2.39E-05		2.68E-05		2.58E-05		3.06E-05		5.78E-06				1.67E-06		1.46E-06		1.07E-05		7.14E-06		5.43E-06		5.93E-06		5.55E-06		6.62E-06		1.48E-06

																						15.00		15.87		22.91		27.92		28.13		30.94		29.97		31.22		13.45

																						3.83		4.06		4.55		4.77		4.41		4.52		4.66		4.63		3.91





Table

		

				103-1a/35BF  05/10/95		35/103-1A    11/29/95		21499D7a    09/20/99

				Predicted SPF

		Inveresk sn 107		38.2		48.9		15.0

		Tropic sn 3646		52.5		71.2		27.9

				Predicted UVA-PF

		Inveresk sn 107		14.6		17.0		3.8

		Tropic sn 3646		18.5		21.9		4.8

				103-1a/35BF  05/10/95		35/103-1A    11/29/95		21499D7a    09/20/99

		Inveresk sn 105		36.1		45.9		13.5

		Inveresk sn 107		38.2		48.9		15.0

		Tropic sn 3646		52.5		71.2		27.9

		HRL4b		54.5		73.9		30.9

		Skin 0843		54.7		74.4		31.2





Chart1

		





sources

		

						Simulator #		Sim Eryth		Results		Erythm

		nm		M&D@1nm		Sn 2994		Factor				Results

		290		1.00E+00		8.38E-09		8.38E-09		4.01E+01		2.09E-10

		295		1.00E+00		1.19E-06		1.19E-06		3.82E+01		3.12E-08

		300		6.49E-01		6.90E-05		4.48E-05		3.48E+01		1.29E-06				Instructions:

		305		2.20E-01		4.56E-04		1.00E-04		3.28E+01		3.05E-06

		310		7.45E-02		1.04E-03		7.78E-05		3.23E+01		2.41E-06				Type in monochromatic

		315		2.52E-02		1.37E-03		3.45E-05		3.15E+01		1.09E-06				results in column E.

		320		8.55E-03		1.70E-03		1.46E-05		3.04E+01		4.79E-07

		325		2.89E-03		1.77E-03		5.14E-06		2.78E+01		1.85E-07

		330		1.36E-03		1.84E-03		2.51E-06		2.56E+01		9.79E-08

		335		1.15E-03		1.90E-03		2.18E-06		2.46E+01		8.88E-08

		340		9.66E-04		2.01E-03		1.94E-06		2.35E+01		8.25E-08

		345		8.12E-04		2.01E-03		1.63E-06		2.27E+01		7.19E-08

		350		6.84E-04		2.09E-03		1.43E-06		2.19E+01		6.54E-08

		355		5.76E-04		2.09E-03		1.20E-06		2.04E+01		5.90E-08

		360		4.84E-04		2.10E-03		1.02E-06		1.89E+01		5.38E-08

		365		4.08E-04		2.08E-03		8.48E-07		1.72E+01		4.93E-08

		370		3.43E-04		1.93E-03		6.62E-07		1.52E+01		4.36E-08

		375		2.89E-04		1.57E-03		4.55E-07		1.35E+01		3.37E-08

		380		2.43E-04		1.20E-03		2.91E-07		1.20E+01		2.43E-08

		385		2.04E-04		7.27E-04		1.48E-07		9.50E+00		1.56E-08

		390		1.72E-04		3.01E-04		5.17E-08		5.50E+00		9.40E-09

		395		1.45E-04		7.75E-05		1.12E-08		3.00E+00		3.74E-09

		400		1.22E-04		1.36E-05		1.66E-09		2.20E+00		7.53E-10

								2.92E-04				9.24E-06

				SPF		3.17E+01

		UVA		Factor		1				1.37E-03		1.37E-03

										1.70E-03		1.70E-03

						%				1.77E-03		1.77E-03

		290-310		1.85E-04		6.33E+01				1.84E-03		1.84E-03

		290-320		2.66E-04		9.08E+01				1.90E-03		1.90E-03

		290-330		2.79E-04		9.55E+01				2.01E-03		2.01E-03

		290-340		2.84E-04		9.70E+01				2.01E-03		2.01E-03

		290-350		2.88E-04		9.84E+01				2.09E-03		2.09E-03

										2.09E-03		2.09E-03

				SPF		3.17E+01				2.10E-03		2.10E-03

										2.08E-03		2.08E-03

										1.93E-03		1.93E-03

										1.57E-03		1.57E-03

										1.20E-03		1.20E-03

										7.27E-04		7.27E-04

										3.01E-04		3.01E-04

										7.75E-05		7.75E-05

										1.36E-05		1.36E-05

								Sim Eryth		Results		Erythm

				M&D@1nm		A7		Factor		0.00E+00		Results

		290		1.00E+00		5.33E-09		5.33E-09		4.01E+01		1.33E-10

		295		1.00E+00		2.51E-07		2.51E-07		3.82E+01		6.57E-09

		300		6.49E-01		1.58E-05		1.03E-05		3.48E+01		2.95E-07

		305		2.20E-01		1.58E-04		3.47E-05		3.28E+01		1.06E-06

		310		7.45E-02		5.21E-04		3.88E-05		3.23E+01		1.20E-06

		315		2.52E-02		1.02E-03		2.57E-05		3.15E+01		8.15E-07

		320		8.55E-03		1.50E-03		1.28E-05		3.04E+01		4.22E-07

		325		2.89E-03		1.89E-03		5.47E-06		2.78E+01		1.97E-07

		330		1.36E-03		2.19E-03		2.98E-06		2.56E+01		1.16E-07

		335		1.15E-03		2.42E-03		2.78E-06		2.46E+01		1.13E-07

		340		9.66E-04		2.65E-03		2.56E-06		2.35E+01		1.09E-07

		345		8.12E-04		2.82E-03		2.29E-06		2.27E+01		1.01E-07

		350		6.84E-04		3.00E-03		2.05E-06		2.19E+01		9.37E-08

		355		5.76E-04		3.10E-03		1.78E-06		2.04E+01		8.75E-08

		360		4.84E-04		3.22E-03		1.56E-06		1.89E+01		8.25E-08

		365		4.08E-04		3.24E-03		1.32E-06		1.72E+01		7.68E-08

		370		3.43E-04		3.17E-03		1.09E-06		1.52E+01		7.15E-08

		375		2.89E-04		2.71E-03		7.83E-07		1.35E+01		5.80E-08

		380		2.43E-04		1.98E-03		4.81E-07		1.20E+01		4.01E-08

		385		2.04E-04		1.24E-03		2.53E-07		9.50E+00		2.66E-08

		390		1.72E-04		5.64E-04		9.70E-08		5.50E+00		1.76E-08

		395		1.45E-04		1.54E-04		2.23E-08		3.00E+00		7.44E-09

		400		1.22E-04		2.38E-05		2.90E-09		2.20E+00		1.32E-09

								1.48E-04				5.00E-06

				SPF		2.96E+01

		UVA		Factor		1

						%

		290-310		6.46E-05		4.36E+01

		290-320		1.16E-04		7.84E+01

		290-330		1.29E-04		8.75E+01

		290-340		1.35E-04		9.12E+01

		290-350		1.41E-04		9.51E+01

				SPF		2.96E+01

										After 10 MEDs

						nm		Results		Results

								Brd Spect 30 Initial		Brd Spect 30 10 MEDs

						290		40.10		37.70

						295		38.20		35.70

						300		34.80		32.80

						305		32.80		31.20

						310		32.30		30.40

						315		31.50		29.70

						320		30.40		28.60

						325		27.80		26.10

						330		25.60		23.80

						335		24.60		22.80

						340		23.50		21.70

						345		22.70		20.60

						350		21.90		19.80

						355		20.40		18.10

						360		18.90		16.30

						365		17.20		14.80

						370		15.20		12.90

						375		13.50		11.40

						380		12.00		10.00

						385		9.50		7.80

						390		5.50		4.60

						395		3.00		2.60

						400		2.20		2.00

														Colipa

														Upper

														67		6.33E+01		0.00E+00

														91		9.08E+01		0.00E+00

														95		9.55E+01		0.00E+00

														97		9.70E+01		0.00E+00

														99		9.84E+01		0.00E+00

																3.17E+01		0.00E+00
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Brd Spect 30 Initial

Brd Spect 30 10 MEDs

Wavelength

MPF

Photostabile Formula After 10 MEDs



				MPF

		nm		21499d7a		35/103-1a		103-1a/35bf		21499d7a		35/103-1a		103-1a/35bf

		290		108.4		84.6		60		0.0092250923		0.011820331		0.0166666667

		295		111.1		88.7		68.8		0.0090009001		0.0112739572		0.0145348837

		300		105.9		103.1		74.9		0.0094428706		0.009699321		0.0133511348

		305		119.1		105		74.9		0.0083963056		0.0095238095		0.0133511348

		310		121.7		115.9		69.2		0.0082169269		0.0086281277		0.0144508671

		315		85.8		114.6		77		0.0116550117		0.0087260035		0.012987013

		320		48.3		115.1		72.2		0.0207039337		0.0086880973		0.0138504155

		325		19.1		96.1		69.8		0.0523560209		0.0104058273		0.0143266476

		330		6.9		60.1		45.5		0.1449275362		0.0166389351		0.021978022

		335		3.3		28		23.6		0.303030303		0.0357142857		0.0423728814

		340		2.3		15.1		12.7		0.4347826087		0.0662251656		0.0787401575

		345		1.9		10.1		8.8		0.5263157895		0.099009901		0.1136363636

		350		1.8		8.2		7.2		0.5555555556		0.1219512195		0.1388888889

		355		1.7		7.1		6.3		0.5882352941		0.1408450704		0.1587301587

		360		1.6		6.5		5.7		0.625		0.1538461538		0.1754385965

		365		1.5		5.9		5.3		0.6666666667		0.1694915254		0.1886792453

		370		1.5		5.4		4.9		0.6666666667		0.1851851852		0.2040816327

		375		1.4		5.1		4.6		0.7142857143		0.1960784314		0.2173913043

		380		1.4		4.8		4.3		0.7142857143		0.2083333333		0.2325581395

		385		1.3		4.4		4		0.7692307692		0.2272727273		0.25

		390		1.3		4.1		3.8		0.7692307692		0.243902439		0.2631578947

		395		1.2		4		3.7		0.8333333333		0.25		0.2702702703

		400		1.2		3.9		3.5		0.8333333333		0.2564102564		0.2857142857
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Brd Spect 30 Initial

Brd Spect 30 w/ 5 hours sun

Wavelength
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Photostability of Broadspectrum Sunscreen
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35103-1a

		inv107c.dat		inv107oa.dat		ss2994		ss3646		hrl6b		hrl4b		skin 1683		skin0843		inv105		35/103-1a		107c		107a		ss2994		ss3646		hrl6b		hrl4b		skin 1683		skin0843		inv105

		7.56E-09		6.59E-09		1.19E-08		6.99E-09		1.08E-08		1.41E-08		4.54E-09		1.03E-08		4.25E-09		0.011820331		0.0000000001		0.0000000001		0.0000000001		0.0000000001		0.0000000001		0.0000000002		0.0000000001		0.0000000001		0.0000000001

		8.11E-08		6.31E-08		6.20E-07		9.94E-07		2.67E-06		3.72E-06		1.95E-06		3.40E-06		3.23E-08		0.0112739572		0.0000000009		0.0000000007		0.000000007		0.0000000112		0.0000000301		0.0000000419		0.000000022		0.0000000383		0.0000000004

		2.62E-06		2.22E-06		2.76E-05		3.73E-05		4.01E-05		5.29E-05		4.15E-05		5.81E-05		1.33E-06		0.009699321		0.0000000255		0.0000000215		0.0000002675		0.0000003619		0.0000003892		0.0000005133		0.0000004022		0.0000005632		0.0000000129

		7.02E-06		6.52E-06		9.33E-05		8.34E-05		6.25E-05		7.97E-05		7.10E-05		8.95E-05		4.85E-06		0.0095238095		0.0000000668		0.0000000621		0.0000008884		0.0000007943		0.000000595		0.0000007586		0.0000006761		0.0000008521		0.0000000462

		7.24E-06		6.94E-06		8.12E-05		6.49E-05		4.47E-05		5.45E-05		5.19E-05		6.32E-05		5.87E-06		0.0086281277		0.0000000625		0.0000000599		0.0000007008		0.0000005597		0.0000003855		0.0000004699		0.0000004475		0.0000005453		0.0000000507

		4.65E-06		4.48E-06		4.56E-05		3.45E-05		2.27E-05		2.67E-05		2.61E-05		3.09E-05		4.03E-06		0.0087260035		0.0000000406		0.0000000391		0.0000003976		0.0000003007		0.0000001979		0.0000002332		0.0000002277		0.0000002693		0.0000000352

		2.20E-06		2.13E-06		1.98E-05		1.46E-05		9.41E-06		1.08E-05		1.07E-05		1.27E-05		2.02E-06		0.0086880973		0.0000000192		0.0000000185		0.0000001723		0.0000001264		0.0000000817		0.0000000937		0.000000093		0.0000001101		0.0000000175

		9.27E-07		8.94E-07		7.39E-06		5.14E-06		3.58E-06		4.05E-06		3.91E-06		4.58E-06		8.57E-07		0.0104058273		0.0000000096		0.0000000093		0.0000000769		0.0000000535		0.0000000372		0.0000000421		0.0000000407		0.0000000477		0.0000000089

		5.06E-07		4.80E-07		3.66E-06		2.51E-06		1.80E-06		2.03E-06		1.99E-06		2.31E-06		4.61E-07		0.0166389351		0.0000000084		0.000000008		0.0000000609		0.0000000417		0.00000003		0.0000000337		0.0000000332		0.0000000385		0.0000000077

		4.61E-07		4.25E-07		3.26E-06		2.18E-06		1.64E-06		1.81E-06		1.72E-06		2.04E-06		4.12E-07		0.0357142857		0.0000000165		0.0000000152		0.0000001165		0.000000078		0.0000000587		0.0000000647		0.0000000614		0.0000000727		0.0000000147

		4.01E-07		3.76E-07		2.87E-06		1.94E-06		1.49E-06		1.62E-06		1.48E-06		1.78E-06		3.50E-07		0.0662251656		0.0000000266		0.0000000249		0.0000001902		0.0000001283		0.0000000985		0.000000107		0.0000000978		0.0000001176		0.0000000232

		3.53E-07		3.39E-07		2.45E-06		1.63E-06		1.30E-06		1.39E-06		1.29E-06		1.57E-06		3.21E-07		0.099009901		0.0000000349		0.0000000336		0.0000002422		0.0000001616		0.0000001289		0.0000001381		0.0000001278		0.0000001556		0.0000000318

		2.99E-07		2.85E-07		2.13E-06		1.43E-06		1.12E-06		1.19E-06		1.10E-06		1.37E-06		2.77E-07		0.1219512195		0.0000000365		0.0000000348		0.0000002598		0.0000001746		0.0000001369		0.0000001451		0.0000001347		0.0000001665		0.0000000338

		2.57E-07		2.43E-07		1.77E-06		1.20E-06		9.10E-07		9.66E-07		9.43E-07		1.15E-06		2.34E-07		0.1408450704		0.0000000362		0.0000000342		0.0000002499		0.0000001696		0.0000001282		0.000000136		0.0000001328		0.0000001616		0.000000033

		2.13E-07		1.96E-07		1.55E-06		1.02E-06		7.70E-07		8.20E-07		7.94E-07		8.66E-07		1.96E-07		0.1538461538		0.0000000328		0.0000000301		0.000000238		0.0000001564		0.0000001184		0.0000001262		0.0000001222		0.0000001332		0.0000000302

		1.82E-07		1.56E-07		1.28E-06		8.48E-07		6.76E-07		7.24E-07		6.63E-07		7.80E-07		1.64E-07		0.1694915254		0.0000000309		0.0000000264		0.0000002165		0.0000001437		0.0000001146		0.0000001227		0.0000001123		0.0000001322		0.0000000278

		1.53E-07		1.21E-07		1.03E-06		6.62E-07		5.15E-07		5.52E-07		5.12E-07		6.25E-07		1.32E-07		0.1851851852		0.0000000284		0.0000000224		0.0000001906		0.0000001226		0.0000000954		0.0000001022		0.0000000949		0.0000001158		0.0000000244

		1.24E-07		9.04E-08		7.45E-07		4.55E-07		3.70E-07		4.20E-07		3.59E-07		4.41E-07		1.01E-07		0.1960784314		0.0000000243		0.0000000177		0.0000001461		0.0000000892		0.0000000726		0.0000000824		0.0000000705		0.0000000865		0.0000000198

		1.01E-07		7.08E-08		4.72E-07		2.91E-07		2.22E-07		2.69E-07		2.20E-07		2.89E-07		8.40E-08		0.2083333333		0.0000000211		0.0000000147		0.0000000983		0.0000000607		0.0000000463		0.0000000561		0.0000000458		0.0000000601		0.0000000175

		7.62E-08		5.19E-08		2.32E-07		1.48E-07		9.24E-08		1.22E-07		1.13E-07		1.31E-07		6.33E-08		0.2272727273		0.0000000173		0.0000000118		0.0000000527		0.0000000337		0.000000021		0.0000000278		0.0000000258		0.0000000298		0.0000000144

		5.87E-08		3.94E-08		8.84E-08		5.17E-08		2.68E-08		4.11E-08		3.97E-08		3.43E-08		4.76E-08		0.243902439		0.0000000143		0.0000000096		0.0000000216		0.0000000126		0.0000000065		0.00000001		0.0000000097		0.0000000084		0.0000000116

		4.54E-08		3.03E-08		1.95E-08		1.12E-08		5.99E-09		1.05E-08		9.02E-09		6.87E-09		3.61E-08		0.25		0.0000000113		0.0000000076		0.0000000049		0.0000000028		0.0000000015		0.0000000026		0.0000000023		0.0000000017		0.000000009

		3.10E-08		1.75E-08		2.85E-09		1.66E-09		8.32E-10		1.48E-09		1.21E-09		9.02E-10		2.46E-08		0.2564102564		0.0000000079		0.0000000045		0.0000000007		0.0000000004		0.0000000002		0.0000000004		0.0000000003		0.0000000002		0.0000000063

																						inv107c.dat		inv107oa.dat		ss2994		ss3646		hrl6b		hrl4b		skin 1683		skin0843		inv105

		2.80E-05		2.62E-05		2.97E-04		2.55E-04		1.97E-04		2.44E-04		2.18E-04		2.76E-04		2.19E-05				0.0000005726		0.0000005067		0.0000045997		0.0000035838		0.0000027745		0.0000033079		0.0000029805		0.0000037065		0.0000004771

		6.39E-06		5.95E-06		4.88E-05		3.41E-05		2.39E-05		2.68E-05		2.58E-05		3.06E-05		5.78E-06				3.76E-07		3.23E-07		2.34E-06		1.56E-06		1.18E-06		1.29E-06		1.21E-06		1.44E-06		3.32E-07

																						48.94		51.67		64.58		71.19		70.85		73.85		73.21		74.37		45.91

																						17.00		18.40		20.86		21.90		20.34		20.76		21.45		21.30		17.42





103-1a35bf

		inv107c.dat		inv107oa.dat		ss2994		ss3646		hrl6b		hrl4b		skin 1683		skin0843		inv105		103-1a/35bf		inv107c.dat		inv107oa.dat		ss2994		ss3646		hrl6b		hrl4b		skin 1683		skin0843		inv105

		7.56E-09		6.59E-09		1.19E-08		6.99E-09		1.08E-08		1.41E-08		4.54E-09		1.03E-08		4.25E-09		0.0166666667		1.26E-10		1.10E-10		1.99E-10		1.16E-10		1.79E-10		2.35E-10		7.56E-11		1.72E-10		7.08E-11

		8.11E-08		6.31E-08		6.20E-07		9.94E-07		2.67E-06		3.72E-06		1.95E-06		3.40E-06		3.23E-08		0.0145348837		1.18E-09		9.18E-10		9.01E-09		1.44E-08		3.88E-08		5.40E-08		2.83E-08		4.94E-08		4.69E-10

		2.62E-06		2.22E-06		2.76E-05		3.73E-05		4.01E-05		5.29E-05		4.15E-05		5.81E-05		1.33E-06		0.0133511348		3.50E-08		2.96E-08		3.68E-07		4.98E-07		5.36E-07		7.07E-07		5.54E-07		7.75E-07		1.77E-08

		7.02E-06		6.52E-06		9.33E-05		8.34E-05		6.25E-05		7.97E-05		7.10E-05		8.95E-05		4.85E-06		0.0133511348		9.37E-08		8.71E-08		1.25E-06		1.11E-06		8.34E-07		1.06E-06		9.48E-07		1.19E-06		6.48E-08

		7.24E-06		6.94E-06		8.12E-05		6.49E-05		4.47E-05		5.45E-05		5.19E-05		6.32E-05		5.87E-06		0.0144508671		1.05E-07		1.00E-07		1.17E-06		9.37E-07		6.46E-07		7.87E-07		7.49E-07		9.13E-07		8.48E-08

		4.65E-06		4.48E-06		4.56E-05		3.45E-05		2.27E-05		2.67E-05		2.61E-05		3.09E-05		4.03E-06		0.012987013		6.04E-08		5.82E-08		5.92E-07		4.48E-07		2.95E-07		3.47E-07		3.39E-07		4.01E-07		5.24E-08

		2.20E-06		2.13E-06		1.98E-05		1.46E-05		9.41E-06		1.08E-05		1.07E-05		1.27E-05		2.02E-06		0.0138504155		3.05E-08		2.95E-08		2.75E-07		2.02E-07		1.30E-07		1.49E-07		1.48E-07		1.75E-07		2.79E-08

		9.27E-07		8.94E-07		7.39E-06		5.14E-06		3.58E-06		4.05E-06		3.91E-06		4.58E-06		8.57E-07		0.0143266476		1.33E-08		1.28E-08		1.06E-07		7.36E-08		5.13E-08		5.80E-08		5.60E-08		6.56E-08		1.23E-08

		5.06E-07		4.80E-07		3.66E-06		2.51E-06		1.80E-06		2.03E-06		1.99E-06		2.31E-06		4.61E-07		0.021978022		1.11E-08		1.05E-08		8.05E-08		5.51E-08		3.97E-08		4.45E-08		4.38E-08		5.08E-08		1.01E-08

		4.61E-07		4.25E-07		3.26E-06		2.18E-06		1.64E-06		1.81E-06		1.72E-06		2.04E-06		4.12E-07		0.0423728814		1.95E-08		1.80E-08		1.38E-07		9.26E-08		6.97E-08		7.68E-08		7.28E-08		8.62E-08		1.75E-08

		4.01E-07		3.76E-07		2.87E-06		1.94E-06		1.49E-06		1.62E-06		1.48E-06		1.78E-06		3.50E-07		0.0787401575		3.16E-08		2.96E-08		2.26E-07		1.53E-07		1.17E-07		1.27E-07		1.16E-07		1.40E-07		2.76E-08

		3.53E-07		3.39E-07		2.45E-06		1.63E-06		1.30E-06		1.39E-06		1.29E-06		1.57E-06		3.21E-07		0.1136363636		4.01E-08		3.86E-08		2.78E-07		1.85E-07		1.48E-07		1.59E-07		1.47E-07		1.79E-07		3.65E-08

		2.99E-07		2.85E-07		2.13E-06		1.43E-06		1.12E-06		1.19E-06		1.10E-06		1.37E-06		2.77E-07		0.1388888889		4.15E-08		3.96E-08		2.96E-07		1.99E-07		1.56E-07		1.65E-07		1.53E-07		1.90E-07		3.85E-08

		2.57E-07		2.43E-07		1.77E-06		1.20E-06		9.10E-07		9.66E-07		9.43E-07		1.15E-06		2.34E-07		0.1587301587		4.08E-08		3.85E-08		2.82E-07		1.91E-07		1.44E-07		1.53E-07		1.50E-07		1.82E-07		3.72E-08

		2.13E-07		1.96E-07		1.55E-06		1.02E-06		7.70E-07		8.20E-07		7.94E-07		8.66E-07		1.96E-07		0.1754385965		3.74E-08		3.43E-08		2.71E-07		1.78E-07		1.35E-07		1.44E-07		1.39E-07		1.52E-07		3.45E-08

		1.82E-07		1.56E-07		1.28E-06		8.48E-07		6.76E-07		7.24E-07		6.63E-07		7.80E-07		1.64E-07		0.1886792453		3.44E-08		2.94E-08		2.41E-07		1.60E-07		1.28E-07		1.37E-07		1.25E-07		1.47E-07		3.09E-08

		1.53E-07		1.21E-07		1.03E-06		6.62E-07		5.15E-07		5.52E-07		5.12E-07		6.25E-07		1.32E-07		0.2040816327		3.13E-08		2.47E-08		2.10E-07		1.35E-07		1.05E-07		1.13E-07		1.05E-07		1.28E-07		2.69E-08

		1.24E-07		9.04E-08		7.45E-07		4.55E-07		3.70E-07		4.20E-07		3.59E-07		4.41E-07		1.01E-07		0.2173913043		2.69E-08		1.97E-08		1.62E-07		9.89E-08		8.05E-08		9.13E-08		7.81E-08		9.59E-08		2.19E-08

		1.01E-07		7.08E-08		4.72E-07		2.91E-07		2.22E-07		2.69E-07		2.20E-07		2.89E-07		8.40E-08		0.2325581395		2.36E-08		1.65E-08		1.10E-07		6.77E-08		5.17E-08		6.26E-08		5.12E-08		6.71E-08		1.95E-08

		7.62E-08		5.19E-08		2.32E-07		1.48E-07		9.24E-08		1.22E-07		1.13E-07		1.31E-07		6.33E-08		0.25		1.90E-08		1.30E-08		5.80E-08		3.70E-08		2.31E-08		3.05E-08		2.84E-08		3.28E-08		1.58E-08

		5.87E-08		3.94E-08		8.84E-08		5.17E-08		2.68E-08		4.11E-08		3.97E-08		3.43E-08		4.76E-08		0.2631578947		1.54E-08		1.04E-08		2.33E-08		1.36E-08		7.06E-09		1.08E-08		1.04E-08		9.04E-09		1.25E-08

		4.54E-08		3.03E-08		1.95E-08		1.12E-08		5.99E-09		1.05E-08		9.02E-09		6.87E-09		3.61E-08		0.2702702703		1.23E-08		8.18E-09		5.28E-09		3.04E-09		1.62E-09		2.85E-09		2.44E-09		1.86E-09		9.76E-09

		3.10E-08		1.75E-08		2.85E-09		1.66E-09		8.32E-10		1.48E-09		1.21E-09		9.02E-10		2.46E-08		0.2857142857		8.85E-09		5.00E-09		8.16E-10		4.73E-10		2.38E-10		4.23E-10		3.44E-10		2.58E-10		7.02E-09

																						inv107c.dat		inv107oa.dat		ss2994		ss3646		hrl6b		hrl4b		skin 1683		skin0843		inv105

		2.80E-05		2.62E-05		2.97E-04		2.55E-04		1.97E-04		2.44E-04		2.18E-04		2.76E-04		2.19E-05				7.33E-07		6.54E-07		6.15E-06		4.86E-06		3.74E-06		4.48E-06		4.04E-06		5.04E-06		6.07E-07

		6.39E-06		5.95E-06		4.88E-05		3.41E-05		2.39E-05		2.68E-05		2.58E-05		3.06E-05		5.78E-06				4.38E-07		3.78E-07		2.76E-06		1.85E-06		1.39E-06		1.52E-06		1.43E-06		1.70E-06		3.86E-07

																						38.24		40.00		48.30		52.53		52.60		54.49		53.95		54.74		36.09

																						14.61		15.73		17.66		18.47		17.24		17.58		18.12		18.00		14.95





21499d7a

		inv107c.dat		inv107oa.dat		ss2994		ss3646		hrl6b		hrl4b		skin 1683		skin0843		inv105		21499d7a		inv107c.dat		inv107oa.dat		ss2994		ss3646		hrl6b		hrl4b		skin 1683		skin0843		inv105

		7.56E-09		6.59E-09		1.19E-08		6.99E-09		1.08E-08		1.41E-08		4.54E-09		1.03E-08		4.25E-09		0.0092250923		6.97E-11		6.08E-11		1.10E-10		6.45E-11		9.93E-11		1.30E-10		4.18E-11		9.51E-11		3.92E-11

		8.11E-08		6.31E-08		6.20E-07		9.94E-07		2.67E-06		3.72E-06		1.95E-06		3.40E-06		3.23E-08		0.0090009001		7.30E-10		5.68E-10		5.58E-09		8.94E-09		2.40E-08		3.35E-08		1.76E-08		3.06E-08		2.90E-10

		2.62E-06		2.22E-06		2.76E-05		3.73E-05		4.01E-05		5.29E-05		4.15E-05		5.81E-05		1.33E-06		0.0094428706		2.48E-08		2.09E-08		2.60E-07		3.52E-07		3.79E-07		5.00E-07		3.92E-07		5.48E-07		1.25E-08

		7.02E-06		6.52E-06		9.33E-05		8.34E-05		6.25E-05		7.97E-05		7.10E-05		8.95E-05		4.85E-06		0.0083963056		5.89E-08		5.48E-08		7.83E-07		7.00E-07		5.25E-07		6.69E-07		5.96E-07		7.51E-07		4.08E-08

		7.24E-06		6.94E-06		8.12E-05		6.49E-05		4.47E-05		5.45E-05		5.19E-05		6.32E-05		5.87E-06		0.0082169269		5.95E-08		5.70E-08		6.67E-07		5.33E-07		3.67E-07		4.48E-07		4.26E-07		5.19E-07		4.82E-08

		4.65E-06		4.48E-06		4.56E-05		3.45E-05		2.27E-05		2.67E-05		2.61E-05		3.09E-05		4.03E-06		0.0116550117		5.42E-08		5.22E-08		5.31E-07		4.02E-07		2.64E-07		3.11E-07		3.04E-07		3.60E-07		4.70E-08

		2.20E-06		2.13E-06		1.98E-05		1.46E-05		9.41E-06		1.08E-05		1.07E-05		1.27E-05		2.02E-06		0.0207039337		4.56E-08		4.42E-08		4.10E-07		3.01E-07		1.95E-07		2.23E-07		2.22E-07		2.62E-07		4.17E-08

		9.27E-07		8.94E-07		7.39E-06		5.14E-06		3.58E-06		4.05E-06		3.91E-06		4.58E-06		8.57E-07		0.0523560209		4.85E-08		4.68E-08		3.87E-07		2.69E-07		1.87E-07		2.12E-07		2.05E-07		2.40E-07		4.49E-08

		5.06E-07		4.80E-07		3.66E-06		2.51E-06		1.80E-06		2.03E-06		1.99E-06		2.31E-06		4.61E-07		0.1449275362		7.34E-08		6.96E-08		5.31E-07		3.63E-07		2.62E-07		2.94E-07		2.89E-07		3.35E-07		6.68E-08

		4.61E-07		4.25E-07		3.26E-06		2.18E-06		1.64E-06		1.81E-06		1.72E-06		2.04E-06		4.12E-07		0.303030303		1.40E-07		1.29E-07		9.89E-07		6.62E-07		4.98E-07		5.49E-07		5.21E-07		6.17E-07		1.25E-07

		4.01E-07		3.76E-07		2.87E-06		1.94E-06		1.49E-06		1.62E-06		1.48E-06		1.78E-06		3.50E-07		0.4347826087		1.74E-07		1.64E-07		1.25E-06		8.43E-07		6.47E-07		7.02E-07		6.42E-07		7.72E-07		1.52E-07

		3.53E-07		3.39E-07		2.45E-06		1.63E-06		1.30E-06		1.39E-06		1.29E-06		1.57E-06		3.21E-07		0.5263157895		1.86E-07		1.79E-07		1.29E-06		8.59E-07		6.85E-07		7.34E-07		6.79E-07		8.27E-07		1.69E-07

		2.99E-07		2.85E-07		2.13E-06		1.43E-06		1.12E-06		1.19E-06		1.10E-06		1.37E-06		2.77E-07		0.5555555556		1.66E-07		1.58E-07		1.18E-06		7.95E-07		6.24E-07		6.61E-07		6.14E-07		7.58E-07		1.54E-07

		2.57E-07		2.43E-07		1.77E-06		1.20E-06		9.10E-07		9.66E-07		9.43E-07		1.15E-06		2.34E-07		0.5882352941		1.51E-07		1.43E-07		1.04E-06		7.08E-07		5.35E-07		5.68E-07		5.55E-07		6.75E-07		1.38E-07

		2.13E-07		1.96E-07		1.55E-06		1.02E-06		7.70E-07		8.20E-07		7.94E-07		8.66E-07		1.96E-07		0.625		1.33E-07		1.22E-07		9.67E-07		6.35E-07		4.81E-07		5.13E-07		4.96E-07		5.41E-07		1.23E-07

		1.82E-07		1.56E-07		1.28E-06		8.48E-07		6.76E-07		7.24E-07		6.63E-07		7.80E-07		1.64E-07		0.6666666667		1.21E-07		1.04E-07		8.52E-07		5.65E-07		4.51E-07		4.82E-07		4.42E-07		5.20E-07		1.09E-07

		1.53E-07		1.21E-07		1.03E-06		6.62E-07		5.15E-07		5.52E-07		5.12E-07		6.25E-07		1.32E-07		0.6666666667		1.02E-07		8.06E-08		6.86E-07		4.42E-07		3.43E-07		3.68E-07		3.42E-07		4.17E-07		8.79E-08

		1.24E-07		9.04E-08		7.45E-07		4.55E-07		3.70E-07		4.20E-07		3.59E-07		4.41E-07		1.01E-07		0.7142857143		8.85E-08		6.46E-08		5.32E-07		3.25E-07		2.65E-07		3.00E-07		2.57E-07		3.15E-07		7.21E-08

		1.01E-07		7.08E-08		4.72E-07		2.91E-07		2.22E-07		2.69E-07		2.20E-07		2.89E-07		8.40E-08		0.7142857143		7.25E-08		5.05E-08		3.37E-07		2.08E-07		1.59E-07		1.92E-07		1.57E-07		2.06E-07		6.00E-08

		7.62E-08		5.19E-08		2.32E-07		1.48E-07		9.24E-08		1.22E-07		1.13E-07		1.31E-07		6.33E-08		0.7692307692		5.86E-08		3.99E-08		1.78E-07		1.14E-07		7.11E-08		9.39E-08		8.72E-08		1.01E-07		4.87E-08

		5.87E-08		3.94E-08		8.84E-08		5.17E-08		2.68E-08		4.11E-08		3.97E-08		3.43E-08		4.76E-08		0.7692307692		4.51E-08		3.03E-08		6.80E-08		3.98E-08		2.06E-08		3.16E-08		3.05E-08		2.64E-08		3.66E-08

		4.54E-08		3.03E-08		1.95E-08		1.12E-08		5.99E-09		1.05E-08		9.02E-09		6.87E-09		3.61E-08		0.8333333333		3.78E-08		2.52E-08		1.63E-08		9.36E-09		4.99E-09		8.79E-09		7.51E-09		5.72E-09		3.01E-08

		3.10E-08		1.75E-08		2.85E-09		1.66E-09		8.32E-10		1.48E-09		1.21E-09		9.02E-10		2.46E-08		0.8333333333		2.58E-08		1.46E-08		2.38E-09		1.38E-09		6.93E-10		1.23E-09		1.00E-09		7.52E-10		2.05E-08

																						inv107c.dat		inv107oa.dat		ss2994		ss3646		hrl6b		hrl4b		skin 1683		skin0843		inv105

		2.80E-05		2.62E-05		2.97E-04		2.55E-04		1.97E-04		2.44E-04		2.18E-04		2.76E-04		2.19E-05				1.87E-06		1.65E-06		1.30E-05		9.14E-06		6.99E-06		7.90E-06		7.28E-06		8.83E-06		1.63E-06

		6.39E-06		5.95E-06		4.88E-05		3.41E-05		2.39E-05		2.68E-05		2.58E-05		3.06E-05		5.78E-06				1.67E-06		1.46E-06		1.07E-05		7.14E-06		5.43E-06		5.93E-06		5.55E-06		6.62E-06		1.48E-06

																						15.00		15.87		22.91		27.92		28.13		30.94		29.97		31.22		13.45

																						3.83		4.06		4.55		4.77		4.41		4.52		4.66		4.63		3.91





Table

		

				103-1a/35BF  05/10/95		35/103-1A    11/29/95		21499D7a    09/20/99

				Predicted SPF

		Inveresk sn 107		38.2		48.9		15.0

		Tropic sn 3646		52.5		71.2		27.9

				Predicted UVA-PF

		Inveresk sn 107		14.6		17.0		3.8

		Tropic sn 3646		18.5		21.9		4.8

				103-1a/35BF  05/10/95		35/103-1A    11/29/95		21499D7a    09/20/99

		Inveresk sn 105		36.1		45.9		13.5

		Inveresk sn 107		38.2		48.9		15.0

		Tropic sn 3646		52.5		71.2		27.9

		HRL4b		54.5		73.9		30.9

		Skin 0843		54.7		74.4		31.2





Chart1

		





sources

		

						Simulator #		Sim Eryth		Results		Erythm

		nm		M&D@1nm		B1x1		Factor		Brd Spect 30 w/ 5 hours sun		Results

		290		1.00E+00		5.60E-09		5.60E-09		6.59E+01		8.50E-11

		295		1.00E+00		1.28E-07		1.28E-07		6.16E+01		2.08E-09

		300		6.49E-01		1.60E-05		1.04E-05		5.73E+01		1.81E-07				Instructions:

		305		2.20E-01		1.58E-04		3.47E-05		5.77E+01		6.01E-07

		310		7.45E-02		4.78E-04		3.56E-05		6.22E+01		5.73E-07				Type in monochromatic

		315		2.52E-02		8.90E-04		2.24E-05		6.55E+01		3.42E-07				results in column E.

		320		8.55E-03		1.27E-03		1.09E-05		6.44E+01		1.69E-07

		325		2.89E-03		1.70E-03		4.92E-06		5.48E+01		8.98E-08

		330		1.36E-03		2.05E-03		2.79E-06		3.70E+01		7.54E-08

		335		1.15E-03		2.25E-03		2.59E-06		2.33E+01		1.11E-07

		340		9.66E-04		2.45E-03		2.37E-06		1.81E+01		1.31E-07

		345		8.12E-04		2.57E-03		2.09E-06		1.71E+01		1.22E-07

		350		6.84E-04		2.68E-03		1.83E-06		1.71E+01		1.07E-07

		355		5.76E-04		2.69E-03		1.55E-06		1.74E+01		8.90E-08

		360		4.84E-04		2.77E-03		1.34E-06		1.71E+01		7.84E-08

		365		4.08E-04		2.64E-03		1.08E-06		1.51E+01		7.13E-08

		370		3.43E-04		2.51E-03		8.61E-07		1.19E+01		7.23E-08

		375		2.89E-04		2.23E-03		6.44E-07		9.70E+00		6.64E-08

		380		2.43E-04		1.69E-03		4.11E-07		7.90E+00		5.20E-08

		385		2.04E-04		1.03E-03		2.10E-07		4.60E+00		4.57E-08

		390		1.72E-04		9.21E-04		1.58E-07		2.00E+00		7.92E-08

		395		1.45E-04		3.88E-04		5.63E-08		1.30E+00		4.33E-08

		400		1.22E-04		1.03E-04		1.26E-08		1.20E+00		1.05E-08

								1.37E-04				3.11E-06

				SPF		4.40E+01

		UVA		Factor		1				1.37E-03		1.37E-03

										1.70E-03		1.70E-03

						%				1.77E-03		1.77E-03

		290-310		6.30E-05		4.60E+01				1.84E-03		1.84E-03

		290-320		1.09E-04		7.93E+01				1.90E-03		1.90E-03

		290-330		1.20E-04		8.79E+01				2.01E-03		2.01E-03

		290-340		1.26E-04		9.17E+01				2.01E-03		2.01E-03

		290-350		1.31E-04		9.55E+01				2.09E-03		2.09E-03

										2.09E-03		2.09E-03

				SPF		4.40E+01				2.10E-03		2.10E-03

										2.08E-03		2.08E-03

										1.93E-03		1.93E-03

										1.57E-03		1.57E-03

										1.20E-03		1.20E-03

										7.27E-04		7.27E-04

										3.01E-04		3.01E-04

										7.75E-05		7.75E-05

										1.36E-05		1.36E-05

								Sim Eryth		Results		Erythm

				M&D@1nm		B1x1		Factor		Brd Spect 30 w/ 5 hours sun		Results

		290		1.00E+00		5.60E-09		5.60E-09		6.59E+01		8.50E-11

		295		1.00E+00		1.28E-07		1.28E-07		6.16E+01		2.08E-09

		300		6.49E-01		1.60E-05		1.04E-05		5.73E+01		1.81E-07

		305		2.20E-01		1.58E-04		3.47E-05		5.77E+01		6.01E-07

		310		7.45E-02		4.78E-04		3.56E-05		6.22E+01		5.73E-07

		315		2.52E-02		8.90E-04		2.24E-05		6.55E+01		3.42E-07

		320		8.55E-03		1.27E-03		1.09E-05		6.44E+01		1.69E-07

		325		2.89E-03		1.70E-03		4.92E-06		5.48E+01		8.98E-08

		330		1.36E-03		2.05E-03		2.79E-06		3.70E+01		7.54E-08

		335		1.15E-03		2.25E-03		2.59E-06		2.33E+01		1.11E-07

		340		9.66E-04		2.45E-03		2.37E-06		1.81E+01		1.31E-07

		345		8.12E-04		2.57E-03		2.09E-06		1.71E+01		1.22E-07

		350		6.84E-04		2.68E-03		1.83E-06		1.71E+01		1.07E-07

		355		5.76E-04		2.69E-03		1.55E-06		1.74E+01		8.90E-08

		360		4.84E-04		2.77E-03		1.34E-06		1.71E+01		7.84E-08

		365		4.08E-04		2.64E-03		1.08E-06		1.51E+01		7.13E-08

		370		3.43E-04		2.51E-03		8.61E-07		1.19E+01		7.23E-08

		375		2.89E-04		2.23E-03		6.44E-07		9.70E+00		6.64E-08

		380		2.43E-04		1.69E-03		4.11E-07		7.90E+00		5.20E-08

		385		2.04E-04		1.03E-03		2.10E-07		4.60E+00		4.57E-08

		390		1.72E-04		9.21E-04		1.58E-07		2.00E+00		7.92E-08

		395		1.45E-04		3.88E-04		5.63E-08		1.30E+00		4.33E-08

		400		1.22E-04		1.03E-04		1.26E-08		1.20E+00		1.05E-08

								1.37E-04				3.11E-06

				SPF		4.40E+01

		UVA		Factor		1

						%

		290-310		6.30E-05		4.60E+01

		290-320		1.09E-04		7.93E+01

		290-330		1.20E-04		8.79E+01

		290-340		1.26E-04		9.17E+01

		290-350		1.31E-04		9.55E+01

				SPF		4.40E+01

		nm				Results

				Brd Spect 30 Initial		Brd Spect 30 w/ 5 hours sun

		290		39.30		65.90

		295		40.60		61.60

		300		39.40		57.30

		305		39.80		57.70

		310		43.50		62.20

		315		42.60		65.50

		320		38.80		64.40

		325		31.00		54.80

		330		20.60		37.00

		335		16.50		23.30

		340		16.50		18.10

		345		18.30		17.10

		350		19.80		17.10

		355		20.60		17.40

		360		20.80		17.10

		365		17.30		15.10

		370		12.60		11.90

		375		10.10		9.70

		380		7.80		7.90

		385		4.10		4.60

		390		1.80		2.00

		395		1.20		1.30

		400		1.00		1.20

						B1x1		A7		Sn 2994

						5.60E-09		5.33E-09		8.38E-09

						1.28E-07		2.51E-07		1.19E-06

						1.60E-05		1.58E-05		6.90E-05

						1.58E-04		1.58E-04		4.56E-04

						4.78E-04		5.21E-04		1.04E-03

						8.90E-04		1.02E-03		0.00E+00

						1.27E-03		1.50E-03		0.00E+00

						1.70E-03		1.89E-03		0.00E+00

						2.05E-03		2.19E-03		0.00E+00

						2.25E-03		2.42E-03		0.00E+00

						2.45E-03		2.65E-03		0.00E+00

						2.57E-03		2.82E-03		0.00E+00

						2.68E-03		3.00E-03		0.00E+00

						2.69E-03		3.10E-03		0.00E+00

						2.77E-03		3.22E-03		0.00E+00

						2.64E-03		3.24E-03		0.00E+00

						2.51E-03		3.17E-03		0.00E+00

						2.23E-03		2.71E-03		0.00E+00

						1.69E-03		1.98E-03		0.00E+00

						1.03E-03		1.24E-03		0.00E+00

						9.21E-04		5.64E-04		0.00E+00

						3.88E-04		1.54E-04		0.00E+00

						1.03E-04		2.38E-05		0.00E+00

														Colipa

														Upper

														67		4.60E+01		0.00E+00

														91		7.93E+01		0.00E+00

														95		8.79E+01		0.00E+00

														97		9.17E+01		0.00E+00

														99		9.55E+01		0.00E+00

																4.40E+01		0.00E+00





sources

		



SPF



products

		



Brd Spect 30 Initial

Brd Spect 30 w/ 5 hours sun

Wavelength

MPF

Photostability of Broadspectrum Sunscreen



				MPF

		nm		21499d7a		35/103-1a		103-1a/35bf		21499d7a		35/103-1a		103-1a/35bf

		290		108.4		84.6		60		0.0092250923		0.011820331		0.0166666667

		295		111.1		88.7		68.8		0.0090009001		0.0112739572		0.0145348837

		300		105.9		103.1		74.9		0.0094428706		0.009699321		0.0133511348

		305		119.1		105		74.9		0.0083963056		0.0095238095		0.0133511348

		310		121.7		115.9		69.2		0.0082169269		0.0086281277		0.0144508671

		315		85.8		114.6		77		0.0116550117		0.0087260035		0.012987013

		320		48.3		115.1		72.2		0.0207039337		0.0086880973		0.0138504155

		325		19.1		96.1		69.8		0.0523560209		0.0104058273		0.0143266476

		330		6.9		60.1		45.5		0.1449275362		0.0166389351		0.021978022

		335		3.3		28		23.6		0.303030303		0.0357142857		0.0423728814

		340		2.3		15.1		12.7		0.4347826087		0.0662251656		0.0787401575

		345		1.9		10.1		8.8		0.5263157895		0.099009901		0.1136363636

		350		1.8		8.2		7.2		0.5555555556		0.1219512195		0.1388888889

		355		1.7		7.1		6.3		0.5882352941		0.1408450704		0.1587301587

		360		1.6		6.5		5.7		0.625		0.1538461538		0.1754385965

		365		1.5		5.9		5.3		0.6666666667		0.1694915254		0.1886792453

		370		1.5		5.4		4.9		0.6666666667		0.1851851852		0.2040816327

		375		1.4		5.1		4.6		0.7142857143		0.1960784314		0.2173913043

		380		1.4		4.8		4.3		0.7142857143		0.2083333333		0.2325581395

		385		1.3		4.4		4		0.7692307692		0.2272727273		0.25

		390		1.3		4.1		3.8		0.7692307692		0.243902439		0.2631578947

		395		1.2		4		3.7		0.8333333333		0.25		0.2702702703

		400		1.2		3.9		3.5		0.8333333333		0.2564102564		0.2857142857






