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TINOSORB M

a hew class of UV absorber




introduces a new technology of UV skin
protection. It is the first sun filter using
microfine particle technology wich acts both
as micro pigment and organic UV absorber.

derives from a colourless, UV-absorbing organic

solid, which has been micronised to particles
below 200 nm in diameter. It is inherently
photostable.

is a highly efficient sunscreen due to its triple
action: UV absorption by a photostable organic
molecule, light scattering and light reflection
by its microfine structure.
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Background of
photoprotection

The UV radiation of sunlight induces
skin damage. The nature of the
damage relates to the wavelength.

Solar radiation in the range of in-
frared is perceived as heat, in the visible
as colour, and in the ultraviolet as the
result of photobiological reactions. Such
reactions may ultimately stimulate
melanin production and tanning, or
lead to altered genetic information and
to aberrant cell behaviour.

The fact that the radiation energy in-
creases with the decrease of the wave-
length, and that longer waves are less
reflected by an object also holds true for

UV radiation (UVR). Short wave UVR is
more likely to induce photochemical re-
actions. Long-wave UVR will penetrate
deeper into the skin. Hence, the biologi-
cal effects induced by UVR may change
with the wavelength.

In consequence, and based on empi-
rical observation, the spectrum of ultra-
violet light with a wavelength between
100 nm and 400 nm has been divided
into three different ranges: UV-C, UV-B
and UV-A,
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Penetration of UV radiation into the skin

Wavelength (nm) 200 290 320 400 800

Spectrum of the sun UV-B UV-A -Visiie : - Infrared

Stratosphere

Biosphere

Dermis

Hypodermis

 (wavelengths between 320-400 nm).

UV-A radiation penetrates down to the dermal fayers of the
_skin, It stimulates tanning and pigmentation and relates to
-skin ageing, and skin cancers such as melanoma. UV-A may
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The chance of developing perma-
nent damage increases with the dose of
sunlight accumulated over a life time.
The risk of detrimental UV induced ef-
fects eventually depends on the accu-
mulated dose and not only on the UV
wavelength. This holds especially true in
the context of exposure to natural sun-
light where UV-A contributes to about
95% and UV-B only to 5% of the radia-
tion.

UV related health hazards can be
minimised by proper protection and
shielding.

; pré?f%“s’“ﬁﬁ“?: E\Q’mune response of the skin..in turn, UV-B

Sun protective agents have been on
the market for more than 60 years. They
were first developed to protect the skin
against sunburn, i. e. to shield the skin
preferentially from UV-B and to permit
tanning by UV-A. Conventional sun pro-
tection factors (SPF) still relate to the
protection from UV induced erythema.

With the growing awareness of UV-A
damage accumulating the risks for the
development of melanoma and other
tumours, it became obvious that to
reduce the risk of sun exposure-related
cancers the skin was to be protected not
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Absorption

only from UV-B but from the whole UV-A/
UV-B range®*. in consequence, a new
concept has evolved: an efficient sun-
screen should not only prevent sunburn,
but also minimise the accumulation of
all radiation induced damage in the skin

which eventually increase the risk of fatal
alterations®7..

UV protection means conversion of
the radiation energy of sunlight into a
harmless form.

UV protection by absorption

Absorption of UV light promotes or-
ganic molecules from the electronic
ground singlet state S, into an excited
electronic state (S, or higher). There are
different ways to dissipate this energy.

The most important energy dissipa-
tion mode is internal conversion follo-
wed by vibronic relaxation. In contrast
to the energy of excited electrons,
vibration energy can be dissipated into

Isomerisation
—a,

~Isomerisation

 Ground state S,

Intramolecular H-transfer

heat by collisions with surrounding
molecules. Internal conversion is an
intramolecular process by which the
electronic excitation energy is trans-
ferred to molecular vibrations. The
probability for internal conversion is
strongly enhanced when the molecule
in its excited electronic state can switch
between isomeric structures such as by
cis/trans-isomerisation or by intramolec-
ular H-transfer.®®! The latter is the case
for TINOSORB M.

Structure of TINOSORB M

UVR is absorbed and leads to the excited state
S1. Within a very short time, in the order of
102 seconds, isomerisation takes place. During
this short time span no other chemical reac-
tions can be triggered. After the energy is dissi-
pated vibronicaily isomerisation back to the
original ground state S, takes place.
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UV protection by reflection and
scattering

Particulate UV absorbers can in addi-
tion attenuate radiation by reflection or
scattering. Both of these processes in-
volve dipole oscillation of the electrons,
a feature depending much on the polar-
isability of the particles and their refrac-
tive index. Since no energy is absorbed
by scattering or reflection photochemi-
cal processes are absent.

Other theoretical modes of energy
dissipation are: fluorescence, phospho-
rescence, triplet/triplet energy transfer
and photodegradation. They should not
play a significant role in photoprotection.

Requirements for cosmetic UV
absorbers

By reflection

UV radiation from the sun

Fluorescence and phosphorescence
are not dangerous. Yet, since such radia-
tive dissipation processes are visible
effects, they are not desirable for cos-

metic applications.

€ : 35 : éht““""é‘ﬁ“’

not scattér,ed’ of reflecte ould onfy‘ be

miess thermal energy as descrbed.
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Product data

TINOSORB M is a 50% aqueous
dispersion of colourless organic

microfine particles with a size
below 200 nm
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Structure

in H,0: < 10% g/l

UV spectrum of TINOSORB M record- [RELIYAREN
ed using a Perkin Elmer Lambda 20 |
Spectrometer with integration sphere at-
tachment. The integration sphere detects
the directly transmitted light as well as
the light that is scattered in forward
direction.

Extinction of 1%

active ingredient

at an optical path
length of 1em

Photo taken by
Atomic Force
Microscopy (AFM)
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Performance
efficacy

TINOSORB M is an efficient UV-A
absorber and SPF booster. It proved
extremely photostable and has a
stabelising effect on other UV filters.

The efficacy of a modern sunscreen is
characterised not only by its UV-B
shielding capacity but also by its UV-A
attenuation. Three methods are widely
used to document the UV-A perfor-
mance of a sunscreen. The method re-
quired by the Australian authorities, the
‘Australian standard’, relates directly to
the absolute reduction of UV-A reaching
the skin. In contrast, the 1. concept and
the UV-A/UV-B ratio are measures for
the amount of UV-A protection by a
specific sunscreen in relation to its pro-
tection in the UV-B or to its overall pro-
tection, respectively.
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Australian standard Transmission (%)

In Australia, UV-A protection is
recognised when a sunscreen prepara-
tion transmits between a wavelength of
320 nm and 360 nm (at a pathlength
of 8 um) less than 10% of the incoming
light™. 3.3% active ingredient (6.6% 2 Australian standard
TINOSORB M) is necessary to fulfill this
requirement.

e e o .o s

The green bar indicates the threshold value of
the Australian standard T350_360 nm-

E(%/1em)
Critical wavelength ]

The critical wavelength 1. is a mea-
sure of a sunscreen’s extinction capacity
in the UV-A range in relation to its overall
extinction between 290 nm and 400 nm.
The extinction capacity is given by the
area under the extinction curve. 1. is
defined as the wavelength at which this
area corresponds to 90% of the total
area A,g400- The higher the critical wave-
length of a sunscreen, the better its UV-A
performance®.

The critical wavelengih 1c for TINOSbRB M
comes to 388 nm.

The critical wavi
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UV-A/UV-B ratio

The UV-A/UV-B ratio defines the per-
formance of a sunscreen in the UV-A
range (320-400 nm) in relation to its
performance in the UV-B range (290-
320 nm). It is calculated as the ratio
between the area defined by the UV-A
and UV-B extinction capacity. Both areas
are normalised to the range of wave-
length involved®:

The UV-A/UV-B ratio of TINOSORB M alone
amounts to 1.0.

The ratio 1, indicating a UV filter to absorb
comparably in UV-A and UV-B does not refer to
the absolute filtering capacity of a product. If a
sunscreen absorbs poorly in the UV-B, the UV-
A/UV-B ratio may be higher than 1. If UV-B
protection is high, even high absorption in UV-
A will lead to a ratio of <1.

SPF boosting

In combination with UV-B absorbers
such as Octyl Methoxycinnamate (OMC),
TINOSORB M causes boosting of the SPF.

SPF boosting

5% OMC

5% OMC !

: ' 5% 0oMC
+4% M

+10% M
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TINOSORB M proved extremely pho-
tostable. Its photostability was mea-
sured according to Berset et al.'¥ in a
solar simulator.

The recovery of TINOSORB M (7%
active ingredient in aqueous suspension,
2 plfem? on a rough quartz plate) after
irradiation by 10 MED amounted to
>99% and by 50 MED to >98%.

Efficient energy dissipation of the ac-
tive ingredient is responsible for the
high photostability (see background of
photoprotection).

in Middle in Australia

Ultraviolet radiatio VR) and Erythema (sunburn) 115

ra maximum of

MED divided by the erytgﬁema flux gives the expasure time until the first reddenmg occurs.

ues must be doubled,

ved at midday and about 15 MED durmg th

idday in middle European summer this time is about 17min,

n phototype I

TINOSORB M has a stabilising effect
on other UV filters. The experiment with
Octyl Methoxycinnamate, (OMC) shows
the positive effect of TINOSORB M. After

irradiation with 10 MED, 27% of the.

OMC alone is lost. In the presence of
TINOSORB M this loss is only 8%.

OMC + TINOSORB M

9 MED
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Safety

16

TINOSORB M Active is

Registration status

* not irritating to skin and eyes
» not phototoxic
* not sensitising
* not photosensitising
* no acute toxicity
* subchronic toxicity:
not toxic up to very high dose levels
* not mutagenic
* not photomutagenic
* not teratogenic
 well tolerated in human skin
applications

TINOSORB M is approved as UV filter
on part | of Annex VIl of the European
cosmetics directive 76/768/EEC in a
concentration of active ingredient up to
20% (10% Active)*.

TINOSORB M Active is approved as
UV filter by the Swiss “Bundesamt fiir
Cesundheit”, listed in “Anhang 2 der
Verordnung Uber kosmetische Mittel
(VKos)” in a concentration of up to 20%
(10% Active).

* The use of TINOSORB M Active as an ingredient
in sunscreen products in the United States
requires prior review and approval by the United
States Food and Drug Administration “FDA”. Ciba
is committed to seek registration of TINOSORB M
with all the necessary regulatory agencies, inclu-
ding the FDA, in the USA.
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Recommendations
for use

Principles for handling
Tinosorb M

Incorporation of Tinosorb M
in o/w emulsion

As Tinosorb M is an aqueous disper-
sion, it should not be allowed to dry com-
pletely in vessels and other equipment.
During drying Tinosorb M tends to ag-
glomerate, making cleaning difficult.

It is also good practice to close the
storage tank after working with
Tinosorb M to reduce drying.

If Tinosorb M has become dry, clean
the equipment by brushing with plenty
of water.

During the preparation of a batch
agglomeration of Tinosorb M by drying
should be avoided because, once in the
product, agglomerates cannot be redis-
persed by means of a homogeniser
(Ultra Turrax).

Tinosorb M can be incorporated into
o/w-emulsion but is not recommended
for use in w/o-emulsions.

A minimum concentration of 3.3%
active substance (i.e. 6.6% Tinosorb M)
is necessary — when used alone - in or-
der to fulfill the Australian Standard for
UV-A protection.

Tinosorb M should be blended into
the water phase by continuous stirring.
Continuous stirring is also required
during the subsequent heating of the
water phase. '

Incorporation of Tinosorb M into the
oil phase of emulsions is not recommen-
ded because of its tendency to agglo-
merate. :

Alternatively TINOSORB M can be
incorporated into the final emulsion
(after emulsification).

Because of the alkaline pH of
Tinosorb M it is best to neutralise either
the water phase after incorporation of
Tinosorb M or the made-up emulsion.
Please note that all raw materials in-
corporated prior to the neutralisation
step must be stable to alkaline condi-
tions.

18
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Formulary

The information given in our circulars is based on the present
state of our knowledge. It shows without lability on our part
the uses to which our product can be put.

For further information please call your local representa-
tive.

Trademarks are either registered or pending
and property of Ciba Specialty Chemicals.

IMPORTANT: The following supersedes Buyer’s
documents. SELLER MAKES NO REPRESENTA-
TION OR WARRANTY, EXPRESS OR IMPLIED,
INCLUDING OF MERCHANTABILITY OR FIT-
NESS FOR A PARTICULAR PURPOSE. No stote-
ments herein are to be construed as induce-
ments to infringe any relevant patent. Under
no circumstances shall Seller be liable for inci-
dental, consequential or indirect damages for
alleged negligence, breach of warranty, strict li-
ability, tort ar contract arising in connection
with the product(s). Buyer’s sole remedy and
Seller’s sole liability for any claims shall be
Buyer’s purchase price. Data and results are
based on controlled or lob work and must be
confirmed by Buyer by testing for its intended
conditions of use. The product(s) has not been
tested for, and is therefore not recommended
for, uses for which prolonged contact with mu-
cous membranes, abraded skin, or blood Is in-
tended; or for uses for which implantation
within the human body is intended.

Ciba Specialty Chemicals

Ciba Specialty Chemicals is a global leader in
the discovery, manufacture and marketing of
innovative specialty chemicals. Qur products
hold leading positions in their chosen mar-
kets. We add value beyond chemistry for our
customers, employees and shareholders
through our state-of-the-art environmentally
compatible technologies and proven interna-
tional marketing expertise,




Headquarters/Europe

Ciba Specialty Chemicals Inc.
Home & Personal Care
CH-4002 Basel

Switzerland

Telephone: +41 61 636 24 14
Telefax: +41 61 636 31 83
hpc@cibasc.com
www.cibasc.com

© Ciba Specialty Chemicals Inc.

Pub. No. TINOSORB M.TB.0001.e.01

Edited in Switzerland

Ciba Specialty Chemicals
Consumer Care

ASEAN/ANZ/South Asla

Ciba Specialty Chemicals (Singapore) Pte Ltd.
4 Fourth Lok Yang Road

Singapore 629701

Telephone: +65 265 36 22

Teletax: +65 663 83 62
hpc.asiapacific@cibasc.com

North East Asia

Ciba Specialty Chemicals K.X.
Kansai Head Office

10-66, Miyuki-cho
J-TAKARAZUKA 665
Telephone: +81797 772912
Telefax: +8179777 2955
hpc.asiapacific@cibasc.com

North / Central America

(Canada, USA, Mexico, Central America)
Ciba Speciaity Chemicals Corporation
4090 Premier Drive

USA-High Point, NC 27265

Telephone: +1 336 801 22 37

Telefax: +1 336 801 20 57
hpc.northamerica@cibasc.com

South America

Ciba Especialidades Quimicas Ltda.
Av. Prof. Vincente Rao, 90
BR-04706-500

Caixa Postal 21.421

BR-04602-970 Sdo Paulo-5P
Teiephone: +55 11 53241 81
Telefax: +5511 5437252
hpc.southamerica@cibasc.com

Ciba

Value beyond chemistry



e . .. C e e e e e e i e T T T T T S RN T ,_.,_.m T

T R

i

1020 i ]
+ 84 il @ 812359435620
1 From This portion can be d for Recipients records. 4a Express Package Service Packages up to 150 Ibs.
B;]]E :3 l5 qua Sh E u ) Delivery commitment may he later in some areas.
Date Q/8/nn FedEx Tracking Number . _ \Xﬁfﬂﬁf&“ m’ﬂ.o""""gm D ﬁfﬂ&’ﬁ'ﬂfmﬁ Ovemight D Eaerggxnf;‘rhs\}suo\:ernmgpt
g A ™ daiveryta seloctiocatons
W Senders
T Name Carl D'Ru 1iz Phone ] gsctll’Eg(hZDav*d D I::eg%x B(pzess Saver* .
- 336—861-2493— e il e e
w - : :
. & compeny CIBA SPECIALTY CHEMICALS(CONSUMER % Express Freight Service ey comot e o s o
= [ FedEx 1Day Freight* [ ] FedEx 2Day Freight [] FedEx 3Day Freight
2 Next busmessAY Second business day Third business day
Woaggess 4090 PREMIER DR < caort
o Dapt FioorSuf :
- S H GH PD I NT Nﬁ ‘-’7F’6 5_8 1 4’1 5 Packaging * Declared valug limit $500 ‘
‘e City 1 State Y o &= = FedEx Letter* [ FedEx Pak* [ other Pkg.
~ R
2 Your Internal Billing Referencec OST CENTER: 18006060 6 Special Handling
Saturday Deli Su Delive HOLD Weekday 01D Saturday -
3 ;0 - Available for Fed&m ] Avamr FedEx Pn'Zri(y [ at FedEx Locauon D at FedEx Location
Nt:(’:rl]penent’s Phone Ovemigit and FodE Day Ovarnightto select ZIP codes Netemdaentt il for ot Praty
to select locations
Does this shipment contain dangerous goods?
DOCketS Management BranCh : — UOne tmxmuslll:e checked. ———— -
company  Food and-Drug Administration CIN T8 e ) rvuemin L oA .
Shipper's Declarati natrequired
Denartme Dangerous Goods ot bee:i:gpe:':n FodEx pank:;:g. ] Cargo Aircraft Onty
" ed an uman Resources
Address Room ki 7 Payment Billto: Obtain Recip
We cannot daliver to PO. hoxes or PO. 2P :odes? bt Dopt/Foor/Suite/Room Y — Entor FedEx Acct No. or Gredit Card No. below. D Acct No. i
\/ Sender D Recnpuem [JmirdPaty [ ] CreditCard [ ] CastvCheck

Acct No. m Secti
1 will be billed.

12420 Parklawn Drive

To HOLD” at FedEx incation, i
print FedEx address hera.

.-

. ! (‘-. adls (T2 - JMjhv\‘,‘
P 208 RV
HiE
Ty -
‘ 23 5943 SEEU Cradit Card Auth,
TOur abiity is Simited to $100 unless you declare a higher value. See the FedEx Service Guidetfor details. :
' 8 Release Signatu I  Signto authonize delivery without obtaining signature.
s By signing you authorize us to deliver this shipment without obtaining a signature
s and agree to indemnify and hold us harmlass from any resutting claims. 3 5 q
t INFBA97447 Ouesuons? Call 1800-Go-FedEx" (800-463-3339)
Visit our Web site at www.fedex.com
N Rev. Date 11/08-Part #154813G1994.98 FedEx-PRINTEDINUS A GBFE 4/99




