
 

   

One-Day Version of Clear 
Sunscreen 

 
Student Materials 

Contents 
• Summary of Radiation Emitted by the Sun: Student Handout 

• Summary of FDA Approved Sunscreen Ingredients: Student Handout 
• Overview of Sunscreen Ingredients: Student Handout 

 

6-S1



 

Su
m

m
ar

y 
of

 R
ad

ia
tio

n 
Em

itt
ed

 b
y 

th
e 

Su
n:

 S
tu

de
nt

 H
an

do
ut

 

C
ha

rt
 o

f D
iff

er
en

t K
in

ds
 o

f S
ol

ar
 R

ad
ia

tio
n 

 
R

ad
ia

tio
n 

Ty
pe

 
C

ha
ra

ct
er

ist
ic

 
W

av
el

en
gt

h 
(λ

) 
En

er
gy

 p
er

 P
ho

to
n 

%
 o

f T
ot

al
 R

ad
ia

tio
n 

Em
itt

ed
 b

y 
Su

n 
Ef

fe
ct

s o
n 

H
um

an
 

Sk
in

 
V

isi
bl

e 
to

 H
um

an
 

Ey
e?

 

U
V

C
 

~2
00

-2
90

 n
m

 

(S
ho

rt-
w

av
e 

U
V

) 

 

H
ig

h 
En

er
gy

 
 

 

~0
%

 
(<

1%
 o

f a
ll 

U
V

) 
D

N
A

 D
am

ag
e 

N
o 

U
V

B
 

~2
90

-3
20

 n
m

 
(M

id
-r

an
ge

 U
V

) 

  

M
ed

iu
m

 E
ne

rg
y 

 

 
~.

35
%

 

(5
%

 o
f a

ll 
U

V
) 

Su
nb

ur
n 

D
N

A
 D

am
ag

e 

Sk
in

 C
an

ce
r 

N
o 

U
V

A
 

~3
20

-4
00

 n
m

 
(L

on
g-

w
av

e 
U

V
) 

 
Lo

w
 E

ne
rg

y 

 
~6

.5
%

 

(9
5 

%
 o

f a
ll 

U
V

) 

Ta
nn

in
g 

Sk
in

 A
gi

ng
 

D
N

A
 D

am
ag

e 
Sk

in
 C

an
ce

r 

N
o 

V
is

ib
le

 
~4

00
-8

00
 n

m
 

 

Lo
w

er
 E

ne
rg

y 
 

 

~4
3 

%
 

N
on

e 

C
ur

re
nt

ly
 K

no
w

n 
Y

es
 

IR
 

~8
00

-1
20

,0
00

 n
m

 

 
Lo

w
es

t E
ne

rg
y 

 

 
~4

9%
 

H
ea

t S
en

sa
tio

n 
(h

ig
h 
λ 

IR
) 

N
o 

6-S2



 

G
ra

ph
 o

f R
ad

ia
tio

n 
Em

itt
ed

 b
y 

th
e 

Su
n 

by
 W

av
el

en
gt

h 

 

6-S3



 
 

  

Summary of FDA Approved Sunscreen Ingredients:  
Student Handout 

 
Protection Against  λ  

range 
(nm) UVB 

280-320 
nm 

UVA 
320-400 

nm 

Possible 
Allergies 

 

Other 
Issues 

Organic Ingredients      
PABA derivatives      

Padimate O 
(Octyl dimethyl PABA) 

295-340 Good Little Yes - 

PABA 
(p-aminobenzoic acid) 

200-320 Good Little Yes Greasy, 
Stains  

Cinnamates      
Octinoxate 
(Octyl methoxycinnamate) (OMC) 
(Parasol MCX) 

295-350 Good Little Yes - 

Cinoxate 280-310 Good Little Yes - 
Salicylates      

Homosalate 295-340 Good Little Yes - 
Octisalate 
(Octyl salicylate) 

295-330 Good Little Yes - 

Trolamin salicylate 260-355 Good Little Yes - 
Benzophenones      

Oxybenzone 
(Benzophenone-3) 

295-375 Good Some Yes - 

Sulisobenzone 
(Benzophenone-4) 

260-375 Good Some Yes Hard to 
solubilize 

Dioxybenzone 
(Benzophenone-8) 

250-390 Good Some Yes Hard to 
solubilize 

Other Organics      
Ensulizole 290-340 Good Little Yes - 
Octocrylene 295-375 Good Little Yes - 
Menthyl anthranilate 
(Meradimate) 

295-380 Good Some Yes - 

Avobezone 
(Parsol 1789) 
(Butyl methoxydibenzoyl methane) 

295-395 
 

Good Good Yes If not well 
formulated, 

loses potency 
**NEW** Ecamsule (Mexoryl SX)  310-370 Some Good Yes Water-soluble 

Inorganic Ingredients      

Titanium Dioxide upto 365 Good Good No - 
Zinc Oxide upto 380 Good Good No - 
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Overview of Sunscreen Ingredients: Student Handout 
 

 
Organic  

Ingredients 
Inorganic 

Ingredients  
(Nano) 

Inorganic 
Ingredients 

(Large) 

Atoms Involved 
Carbon, Hydrogen, 
Oxygen, Nitrogen 

Zinc, Titanium, 
Oxygen 

Zinc, Titanium, 
Oxygen 

Structure 

(not drawn to scale) 

 

Individual molecule 

      
 
 

Cluster ~100 nm in 
diameter 

 

 

Cluster > 200 nm in 
diameter 

 

Interaction with 
UV light 

Absorb specific λ 

 

Absorb all UV < 
critical λ 

 

Absorb all UV < 
critical λ 

 

Absorption 
Range 

Parts of UVA or UVB 
spectrum 

Broad spectrum 
UVA and UVB 

Broad spectrum 
UVA and UVB 

Interaction with 
Visible light 

None 

 

Minimal Scattering 

 

Much Scattering 

 

Appearance 
Clear Clear White 
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