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WHY WORRY ABOUT TOO MUCH
SUN???
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Involves skin redness, tenderness, swelling and blistering.
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(Atlas of Skin Cancer Pg: 155, 1991)
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EFFECTS OF UV EXPOSURE
(CONTD...)
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(=« PREMATURE SKINAGING = ...
Too much exposure to sun can change the skin
= texture giving it a Ie_é_;hew appearance and causing

~discoloration.
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(Atlas of Skin Cancer Pg: 158, 1991)



EFFECTS OF UV EXPOSURE
(CONTD...)

(" SKIN CANCER
Exposure to the sun and severe sunburns can lead to
skin cancer. |

SKAL oMY Dy Gy =Ry
Basal Cell Carcinoma. A large cystic

. — ’
basal cell carcinomai$ present in an
area of chronic sun damage.

| (Atlas of Skin Cancer Pg:158, 1991)
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» The CDC states that: ‘A majority of skin cancers are caused by
exposure to ultraviolet(UV) radiation from the sufdr from
(Zindoor tanning devices, and are, therefore,preventable.
Evidence clearly links exposure to UV radiation and a
history ofsunburn (indicating both intensity of UV exposure and
skin sensitivity to radiation)to an increased risk of skin

cancer’, QL‘\ UVA w a:*b—}’bw,s,
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Osterwalder, U., Sohn, M. and Herzog, B. (2014), Global
state of sunscreens. Photodermatol. Photoimmunol.

Photomed., 30: 62-
80. https://doi.org/10,1111/phpp.12112
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EFFECTS OF UV EXPOSURE
(CONTD...)
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(OISUNSENSITTIVITY' 2 zaiz,

Development of hives, blisters or blotchy areas as
an allergic reaction to sun exposure. X
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(%5 IMMUNE SYSTEM SUPPRESSION

Damages the immune system making the body
vulnerable to infections and cancer.
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Do m:aL use tanning b(}ﬂth& beds or lamps. These devices do not provide a “safer way’ to tan.

Whﬁ‘ﬁ outdoors, stay in the shade whenever possible - particularly between the hours of 16:00 am - 4:01

p.rm. when the sun's rays are most intense.
Wear sun protective clothing such as a long-sleeved shirt, a wide-brimmed hat and UV protective sungla:

5E5,
Use a broad spectrum sunscreen with an SPF of 30 or higher on all skin that is not covered every day, eve

n on a cloudy day. L
Fieam} ly sunscreen every two hours or m‘%medsately after swimming or sweatmg “2 Aé {

Visit yam healthcare professional every year for a skin exam,

http://www.cosmeticsinfo.org/products/sun
screens-how-read-label- expert-tlgsjgeggmed o
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Photoprotection in changing times - UV filter efficacy and safety, sensitization processes and regulatory aspect
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I S INFRARED RAYS 1R 700nm - 1000nm
= VISIBLE RAYS 400nm - 700nm
= ULTRAVIOLET RAYSUY 200nm - 400nm 71VAG254)
2 Resyio— $ Wi

UV ¢ ( 20C -29)

(- R - Radia
IR 700
Wavelength in Nanometers
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= Einstein’s equation |
= E=ho=hc/ )
= h is Plank’s constant = 6.625 x 10-34 J-g
= v = frequency Sk
= L = wavelength __/
« C = speed of light = 3 x 108 m/s

‘= Energy is inversely proportional to A
= Longer wavelengths are lower energy
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Energy of radiation at various

avelengths BN 705 e G S
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Table 31-1  The Energy Associated with Quanta of Visible and Invisibie Wavelengths

Wavelength Energy in A
1 o Pprox!m-'ﬂc Ew
Colar (nm) keal/mol per Photon in cvgy
’ X-ray 001 >28 x fos >
iZ2x |08
uvce 200 143 6.2
Invisible < Uve 25{) \ 14 3.0
g UVE 300 Ay 95 d“.J 4.1 |
Uy ; UVA w0 |- | i sl P
[ UVAsviolet 400 @V)'I 7 ) =
Violet 420 68 e L
_,, Blue 470 60 N >
Visible ? Cireen 530 53 ¥ 3
: Yellow 600 47 0
| Orange 530 4 "
L Red pie s ‘L 41 {3
i bl MNear infrared 1000 29 ) ! E ‘
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Solar irradiance and thele
ion spectrum (red |



IHCIDENT RADIATION REMITTANCE
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Scattering is inversely proportional to
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- ""“humans sense(IRradiation as heat and (VIS radiation
%, W~ soptically, UV)radiation Is.not directly perceivable. ‘-, s bie
= Depending on the wavelength, UV radiation can be

divided into_UVC (200-280 nm), UVB (280-315 nm)
and UVA radiation (315-400 nm).

= Only part of UV radiation reaches the surface and 0
depends on the locatiorf;’the season, the clouds, the air
pollution and the humidity&> ©)

‘2~ 2.9 w The majority of UVC and UVB radiation is absorbed by

= =4 oxygen and ozone in the atmosphere. On average,

05,25 @b approximately 20 times more UVA rays than UVB \r?:s a3
-« 5 W reach the earth's surface > N
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- Key Concepts

= Due to their different wavelengths, UV rays
can penetrate the skin to different depths
and can cause cellular changes.

«\UVB Jmainly penetrates t

ne epidermis urnins Yo

» DVA|penetrates deeper i

nto the skin down

to the d’é'mi§ Aopiw?y VoS
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pects

= In addition to natural sources, artificial sources must
also be mentioned.

>50- & al%% e m Except for ogcupational exposure, sun lamps and
# LUy, =2 ) tanning beds%re the most common source of artificial
s e\ UV light in everyday life. ' |
P LS J \Commercia Lanning) beds emit high UVA levels and
' - variable amounts of UVB (1-5%).

T VRS JU 2t . |

UVA ) 2 = Some EU countries, including Germany, the Un_lt_ed

i M:J»;,‘,;,_c\ Kingdom and Austria, have adopted legal provisions
| that prohibit adolescents under 18 years from indoor

tanning

Intern J of Cosmetic §cl, Volume: 37, lisu

¢ 1, Pages: 2-30, First poblished: 24 Septambiae 2014, DOk {10111 tiica. 12165}
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.a\anced exposurejto sunlight is essential to
make optimal use of positive health effects
without unnecessarily burdening the skin.
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Sunscreen testing and classification

) AVEB + UV A W
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« Wavelength 290-320nm

X Most are interceptea by the ozone layer but with the
,__,9/75\ \)--’ gepletion of the ozone layer more UVB rays are now
reaching the earth’s surface

« IS intensity varies va asmiiocation and time of day
but in the summer months it is most intense between 10
am and 4 pm

- At high altitudes and surfaces such as snow and ice, up
to 80% of UVB rays are reflected so they hit the skin skin

ce

‘-:!L___

< The main cause of skin reddening and sunbum and
damages the upper epidermal layers of skin

« 20-30 minutes of UYB exposure a day helps the 5kin to
produce bone-building vitamin D3
———

!\ = secec skin i v s o
J/ » suppresses skin immune function ’CSJ\-/O

”VN B /.N*'v \4//

Adermis DL 5554 *”’)J»L Adglaincs
-testing-and- classification i S m;

-

https: //dermnetnz.org/topics/sunscreen
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» Wavelength 320-400nm
UVA | 340-800nm

a

-
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UVA Il 320-340nm
Accounts for up to 95% of UVL reaching the

earth's surface o
Present with relatively er]ual intensity. >y s &l 2

throughout the year SOH2 N
Can penetrate clouds and g'ass

Panetrates the skin more deeply than UV3 rays
and damages skin cells in the basal iayer of the
epidermis
Responsible for causing a deep fan which is an
injury to the skin's DNA
Centributes to and may even start the
developmen t of skin cancers \

T T R

Uppresses skin immune funu:itm )
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UVB radlat|on

S———— 1.7

fainly penetrates the superficial skir ayers
(epidermis) + <

= Major cause of sunburn = vuvaws vy
= Leading factors of skin cancer

= Immediate result on skin is skin redness and
thickening of SC (defe eN)nse reaction) wy fer Revatss i,

.,&aécg,g\j‘,)l' "‘J(\-—"#)(""i-h

= Responsible for the synthe5|s of vitamin D in
the skin . Vikieahe

" igni e glass
Do not significantly penetrate gla
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Photoprotection in changing times — UV filter efficacy and safety, sensitization processes and regulatory aspects‘

UVB radiation has a strong carcinogenic effect. It cause_s direct

damage to the DNA and RNA and leads to the generation of thymine—
thymine cyclobutane pyrimidine dimers (TT-CPDs) and pyrimidine—

pyrimidine (6-4) adducts (6-4 PPs)

intern J of Cusmetic Scl, Volume: 47, lusue: 1, Pages: 2-30, First published: 25 September 2014, DOL (10.11 11/ics. 12185)
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» \320-400 nm )

. P‘Wermis. Penetrate window
AN B N5 glass coud OV Pl

S5 \,..; = LUVA radiation leads to a balance shift towards the collagen-d

L]

= Short term effect: skin tanning (v~ slsov  Lenining )
= Tanning cause cumulative damage leading to photc% aging

¢/~ matrix metalloproteinases (MMPs) - s Nasyenases ,, ; =

. UV radiation leads to a decrease in anaﬁc activity in }:__:,
cultured fibroblasts, and répeated UV exposure efore enzyme activity 2 Tg D)
fully returns can lead to additional damage to the skin tlssue,ﬁ_ o T
sKin

» UVA damages keratinocytes in the basal layer > may cause Kin
cancer

= Weaken the immune system |
.~ = Photosensitivity reactions are also mediated by LrJthA e

doo ' ? n emit doses up to 12 times that of sun)associ: o

-5 \I/\r/}th ir:ctl?egrs"n r(lglaé of skin cancer and the risk is higher with use in e

early life 7



Natural photoprotection of
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« The most important protection is the pigmentation of the
skin by formation of ymelaninfyhich acts as radical
scavenger and ensures dight absorption up to the visible

range.

= VA radiation is mainly responsible for the immediate and &

. . PO e e 25 e
~> bersistent pigment darkening{IPD and PPD) by =~ u:&‘:‘tz‘“’ e
) nhotooxidation of melanin precursors, which are already —°-
present in the skin ((Tom ) asls 09 JA0s S
i OVB radiation results in delayed tanning reaction {DTR)]
Pigment formation takes place in the basal layer and is
_ based on the proliferation of specific enzymes, especially ‘
- Df | ase 3 ¢ ‘ ¢ - g e
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= A further protection mechanism is the e
formation of the\UV-induced hyperkeratosis,

Under UV radiation (especially UVB light),*
the basal cells are stimulated to proliferate ..

what causes a thickening of the horny layer.
Without further exposure to UV radiation,

the hyperkeratosis disappears

bar 00 5 Baga)  ACrlitembiedin o)l ST S
- il ce \\s o .
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Natural photoprotection of
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ere are also repair enzymes that are able to identify,

cut and replace faulty DNA sequences. For strongly
damaged cells — so-called sunburn cells -} apoptosis/can
be initiated as a protection mechanism. . S
@d therggaaendogen s redox system uch as

y ubiguinoré, glutathione“and_a-lipoic agidg “which have
an antioxidative effect and react with free radicals before
they can damage other cell constituents, such as lipid
membranes, proteins and nucleic acid. However, the
guantities of these substances produced by the body
itself are rapidly depleted under UV radiation by the
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Natural photoprotectlon of

'

| theskin '« &% sul
L

« As natural skin protection becomes Ee/ffectlve/,
after a short time (depending on the SKin s 154,
type, between 10 and 40 min) other ... - wz/;
protection measures are needed: S A

\“"avoidance of direct midday sun, g e

v wearing protective clothes and sunglasses,

/ and usage of appropriate sun protection
products  suu screem
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Natural photoprotection of
- the skin

-‘Tanningisi;nﬁgt‘ healthy. It is a sign of skin
damage R\ewmuea ki

= DNA damage and cellular damage that can
lead to photocarcinogenesis +/

SRR i
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misken, Sunscreen Definitions %
Erythema: Redness that appears within a few minutes of

- - noac Eo

4 }JU-:UI o
«Sunburn: Erythema that appears after sun exposure and

then fades after several days. Skin may_peel or in extreme
cases blister, f

Mivigens | SMED The minimum dose of UV required to produce visual _ -,
i, o e erythema on a given individual. ergihema g &= Uy 0 = 2 &

Oﬁs = _ : : = D-J) AT

«SPF: Sun Protection Factor: The ratip of the MFD &fte the pugD (e screen |

 applicafion of sunscreen fo the MED pefordapplication. - Tigp (222 #9)|

usil 2 .IPD: Immediate Pigment Darkening: a clinically visible |
2 %2\ brown pigmentation within the boundaries of a square

uv 2 o 2| produced immediately after irradiation ( UV.A) -

At A & *PPD: a clear pigmentatioWr irradiation ( WVA)
= ! _ .
-~ \AH + » *DT: Delayed Tanning, occurs a few days after exposure.¢ @) +Base:
- Saja Hamed, Ph.D o oIPD: |
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Skin Unexposed qun sensitivity and pigment UVB MED
type |buttock response™ (M3/cm?)
skin
White Always burn easily, tan little or 20-30
none \
II White Always burn easily, tan minimally | 25-35 \
with difficulty
I11 White ~ | Always burn moderately, tan 30-50
average (light brown) =
N = 3 %4
[V | Light brown | Burn minimally, exhibit IPD, tan 50-75 > MED
" — =4 | easily (moderate brown) el By,
L& "= J
"1V Moderate Burn with difficulty and 60-90 =ir i
brown minimally exhibit intense IPD 4
< | and tan profusely
VI Dark brown, | Insensitive, Never burn, tan 100-200 ik
black 4 | profusely WV
ased on first 30 to 45 minutes of sun exposure after winter season or without previous sun
posure Saja Hamed, Ph.D ¥

>D: Immediate pigment darkening
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https://en.wikipedia.org/wiki/Fitzpatrick_scale#/media/File: Infi jence of

' ' pigmentati
on_skin_cancer_risk.png _pigmentation_

Pigmentary phototype
{Fitzpatrick scale}
Epidermal Melanin
UV phenotype U¥resistant F__

Tan; neverbum |

. e

Cancer risk
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s The purpose of a sunscreen’is t&%@s@@g@;
In the correct wavelength range to protect

the skin. Modern sunscreens protect from
both UVB and UVA &

= In order to achieve this goal the molecular
structure of the sunscreen molecule must

allow it tofabsorb light at the required
Wa‘Velen: ; s A | “45 - P
PV Pn0 \ 'lbi s STt it
VIV I LS (XY G P BN e S

ey ® 3LV
( - e Saja Hamed, Ph.D () %!
. \ / .‘Ul moa'(e;rn
UVAL+ UV & ¢ o
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' Sun protectlon factor (SPF)
g @W_JI r)

-Represents the ablllty of a sunscreen to delay sun-induced
_ = erythema
o £ — oThe UV energy required to produce an MED on protected HFD C m*)

o\f skmEiMdeof by the UV energy required to produce an MED on MED (Preat)

S ¥ L unprotecte e T SKiw
*SPF value = MED (grotected skin (PS))/MED (unprotected .
skin (US)), where MED (PS) is the minimal erythema dose for 5
protected skin aftei{application of 2 milligrams per squ |~ o &

' centimetenjof the final formulation of the sunscreen product, ¢ 2'»

and MED (US) is the minimal erythema dose for unprotected ¢ 1012

skin, i.e., skin to which no sunscreen product has been Enetrt

applied [4

Saja Hamed, Ph.D rY




Sun Protection Factor (SPF):

A A

| PP sy
There is a popular misconception that SPF relates to time of
solar exposure. For éxample, many consumers believe that,
if they normally get sunburn in one hour, then an SPF 15
sunscreen allows them to stay in the sun 15 hours (i.e.,, 15
times longer) without getting sunburn 2OV o
Rather, SPF is a relative measure of burn
protection provided by sunscreens. It allows consumers to
compare the level of sunburn protection provided by
different sunscreens. For example, consumers know that

SPF 30 sunscreens provide more sunburn protection than
SPF 8 sunscreens.

b D2t one 7 2 AL CoIl N (U SPE &
*eiee oo 3L Dot e iy
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e ¥t
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& OUN Protection Factor (SPF):

| 2 PF is not directly related to time of solar exposure but to
e = L amount of solar exposure .

s Althou%h solar energy amount is related to solar exposure

| time, there are other factors that impact the amount of
solar energy

= {Vlor? UVB reach the earth’s at higher altitude than at sea
eve

| = For example, the intensity of the solar energy impacts the
‘ amount. The following exposures may result in the same

amount of solar energy: S
ne hour at 9:00 a: ek s VB O T
"ES minutes at 1:00 p.m. oot N frgs , TeuliT ergy
~ Sy Wy
Saja Hamed, Ph.D
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Sun Protectlon Factor (SPF):

g energy 20055 ey

5 Generally, it takes |ess time to be exposed
to the same amount of solar energy at

raidday compared to early morning or late |
evemng because the Bun is more intense at) & |

raday yelative to the other times.
x Because clouds absc absorb solar energy, solar A

intensity is generally greater oniclear days

than cloudy days. ., 7¢z i o o o9 e 4
6 w0 ;\ 5 b 05 )\ Sajﬁamed = ;Dmd Z'waU COPAY Y LY‘“n‘-""ﬁa"""
&
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Sun Protection Factor (SPF):

= [he internationally agreed upon standard
quantity of sunscreen per unit of skin

surfac uired to measure SPF in humans
) oF Sunscreen b 9% .f“
IS ZmQLCn;___Qf_S_&D_E B S eT i

» For an adult to apply this amount of
sunscreen to the entire body,|30 ml bf
sunscreen Is required R

&-‘ J ‘ (u._,.‘.O r}u‘)’ d..‘- <J-hd--—-’ «S"J ﬂg--/_).? * &l
s < Pt
{é WY We OV &

Saja Hamed, Ph.D vy
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Measurement of SPF

Determine the MED lon at least 20 but not more than 25 qualified
UD]E

. The MED is that amount of UV radiation re uired to produce the first

Rerceptible redness reaction with clearly de ined borders at 22 to 24
ours after irradiation

= To determine the MED, a series of 5 exposures of increasing energy is
administered to the subject’s unprotected skin

= Each exposure is 25% greater than the previous expoéure

= At 22 to 24 hours after exposure, a trained grader other than the
person who conducted the irradiation or who applied the sunscreen

evaluates the redness of each exposure site

. The MED on unprotected skin is used to calculate the radiation
exposure for the sunscreen-protected site

uv -N d\f':e_ﬂ;’) UP)";:“"' (O - \..:._u ; Q.

,ruf‘ . reg? - y ! "= W}p\l‘ G,/
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- Measurement of SPF .
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= [0 determine the istanc unscreen

formulation you must first subject the skin with
sunscreen test material to repeated exposures to
fresh water maintained at 23 to 32 C

= The sunscreen is applied to the skin and allowed
to dry

= The subject enters the water and engages in
moderate activity for 20 minutes, the subject exits
the water to rest for 20 min, being careful to -

avoid rubbing off the sunscreen & P i,
Saja Hamed, Ph.D Q:UQ\ Sl J s &




Measurement of SPF

- For 2 water—re5|stant claim, the 20 Mminutes

in the fresh water is repeated once Q.LTLOJZ_@ y
(total 40 minutes in water)™ , 2 o

C‘j_'_,:;{. — i‘ S .\ ‘-‘ Q_;

= For aer resistant claim the 20
minutes in fresh water is repeated three *

more times (total of 80 minutes in water)

1
Fokal Yo man 3 b5 ""’\\‘e” "’—w) S — oy ¥ *_,w! 1.

e
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= For the water-resistant sunscreen: -

&) The lipophilic base allows the products to
fadh__ere well to the skin

—-’__

(=) Greasy feel

(%) The higher SPF formulations tend to be
oilier or more opaque

- Y waterproof”: Not allowed in the labeling;
) Sage
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g ©UN Protection Factor (SPF):

W/v<u & sp
= Points to note: Veok Gu SPE D frad (o

. It is a system based mainly on ultraviolet B
exposure |

- UVA exposure and dose are{(notze
for in the current methods 0 measunng

SPF

- Most people doagpl the sunscreen as
thickly as it is applied in the testing

@f'@’)““g’d@\?°w U vy 2 5o = @
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5 A study demonstrated that most users
probably achieve a mean SPF of between
20 and 50% of that expected from the
product label Qecauselthey do not apply
the sunscreen as thickly as is done in

laboratory conditions

(Stokes & Diffey: How well are sunscreen users protected?
Photodermatol Photoimmunol Photomed, 13: 186, 1997)
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A useful-rule-of-thumb is that the -

protection most people get from a
sunscreen is equal to about one-third of
the SPF

= SPF 15 sunscreen at a typical application
thickness to the face provide about fivefold

protection WOX )y, =5

Qaia Hamerl. Ph.D £t



Sunscreen Ingredlents
= (Classificatior n ot

1MI sunscreen lng(édnents (more
correctly known as inorganic (mineral)

sunscreen ingredients): zinc oxide and titanium
dioxide.

2. Chemical sunscreen ingredients (more

correctly known as orgamc sunscreen
ingredients).

Saja Hamed, Ph.D g0



Sunscreen Ingredients
Classification:

2 At present, all organic ‘UV absorbers

used in suns S possess aromatic

_,?u.s Uuv )ww Chemical  gun Scresw Jl&/
nl"l'erles A”Gm\'m wOie by ¢S M )JU
= The substitutions at the %romatlc ring

are of great |mpor ance for the UV

spectroscopic.

properties. An increase in
the number of resonance structures

stabilizes the excited state
}(w Al s\9 5 aemate rindy (A G Ussy ('W‘SJ’ =
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Sunscreen Ingredients
Classification:

e

............................................

= You can®hayesunscreeqs containing
only organic filters, only inorganic E

filters, or a combination of both.
= 3




Sunscreen Ingredients v
—y Classification:

.................... : { 1 _gf I'" (’

,—"‘""’""""“ i _,..-.

= The basic requirements for all \UV ﬂlters
that are used in sunscreens are:

(1) efficacy, =
@ safety vV~
(31 registration, and

@, freedom-to-operate with respect to the
status of mtellectual property

o0\ fy—f" §S0e w9a> @/ gt y
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2 Classification:

\ AL .¢. “\7\ ?MA . ‘:-* .
f——f“

£ Both iIngredients absorb UV at certam
wavelength range

R ~m Inorganic s ens also scatter and
reflect aboug 5- IO%Sof the incoming UV s ity

_~<*a Some particulate organic sunscreens like

Tinosorb M also scatter and reflect UV light
a Dbetter to be classified as both chemical

: e\
and ghysmal.
Co
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Sunscreen Classn"lcatlon
A. Physical sunscreens .. A\ Cinevapunig

For these UV filters, the term ‘physi "was o
initially used, attributed to their first known mechanism of o
sun blockmg through the physical manner of reflection and s,
s—tténng However, $mall inorganic UV filter partldes also

bsorb part of the incident hght AN S\ v 29
v essocl_a_qu with all jons. They remain
on the's “ln 5urface and are not s\ systemlcally absorbed

{sensitive skin are more Ilkely to tolerate this +— e

~

type of suri'sceenthan he chemical type _ a -\ 5

Qbfﬁ/ \A9 As\f,’d‘.j ()’(’)U*rA\ -"\,J\ff&(a ‘(}"‘\ >\@
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Sunscreen Classification:
= A. Physical sunscreens

v/a Titanium dioxide (TiO,)\ -~
¥ w Zinc oxide (ZnO) _}D
» Cosmetically acceptable translucent or

colloidal suspension that consist of
micronized preparations of ZnO and TiO,

have been developed . T ad § &
ORI sl Vgha, gl o Wicsmead), 225
¥ TS & € reQovra ~
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Sunscreen Classification:

= A. Physical sunscreens

%\,,...@..J\ >} L&\;M Physieay J\,W’
v Tltamum dioxide and zinc oxide impart high ©
SPF values, provide broad spectrum@ cuva, uv &)
protection, and relatively inexpensive G

&v"’- The difficulty-in-formulating with them is
creating a product with acceptable
s

consumer qualities s sto <o ED

, a : B an i o
e Ves | gpsby oY l‘efe)u} 2,0
. s ey : N WLM“’J
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Sunscreen Classification'
_A. Physical sunscreens( )

E (as TR0 > 'z_v\OJ/as """ AER
Mgtgl oxides may produce oxygen free radicals at their surface

when irradiated 2)@,4; MY 9 2005 T Oz )\ e T @

= However to affect skin, the particles would have to traverse
the SC SC€ N Vioooke B T, 7w

' '-iqrj")

T

eyt They are too large to enter the skin e A WS
S

z /)_9 = Most companies minimize the photoreactivity of these agents
$L27 by coating the surface with dimethicone or silicone C

They’re processed to get rid of toxic contamlnants@and often
O need to be coated in synthetic chemlcals to stop them from__
bemg photo_cataﬁ/tic, and prevent

¥ causing patchy protection-> tt' ' why the naturalclalm is
questlonable
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