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S t e l l i n g e n 

Positieve lijsten van cosmetische grondstoffen geven 

slechts voldoende waarborg voor de veiligheid van cosme-

tica, indien tevens zuiverheidscriteria voor de genoemde 

stoffen zijn omschreven. 

Dit proefschrift (i). 

Etiketdeclaratie van cosmeticagrondstoffen moet zich be-

perken tot de "top-20 sensitizers". 

U.S.Federal Register, 38, no.200, III. 

Een negatieve lijst van een "monsterachtig" aantal verboden 

cosmetische grondstoffen moet drastisch worden gesaneerd, 

wil zij de aandacht van de overheid niet afleiden van de 

reeel mogelijke en voorkomende stoffen uit die lijst. 

EEG-cosmetica-directive, tiijlage II, 
(27 juli 1976). 

Waarschuwingsteksten op verpakkingen van consumentenproduk-

ten moeten integraal worden genormaliseerd. 

Numerieke limieten voor microbiele contaminatie van water-

houdende cosmetica, zonder relatering aan zelfconserverende 

eigenschappen, geven geen voldoende bescherming tegen poten-

tiele gevaren bij de consument. 

De aanwezigheid van conserveermiddelen in talrijke compact-

poeders'en andere droge cosmetische produkten is niet nood-

zakelijk. 



Het wettelijk vereiste gehalte aan eidooier in eishampoos 

kan alleen ter plaatse van de bereiding afdoende worden 

vastgesteld. 

Cosmeticabesluit 1968. 

Voor een goed overzicht van de benodigde methoden van onder-

zoek voor de Warenwet en voor de opstelling van analyse-

tabellen, behorende bij de produkten van elk besluit, is het 

noodzakelijk om bij elk besluit de analytische probleem-

stelling te formuleren. 

"Warenchemicus" (oktober 1973,biz. 162). 

Voor een efficiente begeleiding van medische klachten ten 

gevolge van het gebruik van cosmetica is het noodzakelijk 

de distributeur wettelijk te verpllchten de identiteit van 

de personen op te geven, die volledige informatie kunnen 

geven omtrent de samenstelling van de produkten. 

Beroepenvoorlichting moet in een zo vroeg mogelijk stadium 

worden geintegreerd in de vakken van het leerpakket van het 

basis- en voortgezet onderwijs. 

Proefschrift van D.H. Liem, 10 december 1976 

Analysis of cosmetics with regard to legislation 
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S u m m ary . 

A general picture of toxicological approach and practical 

aspects of cosmetic safety is described in this thesis. Such cons

iderations are the basis for introducing negative and positive 

lists of cosmetic ingredients into cosmetic legislation. The first 

Dutch Cosmetic Act of 1968 already has several of these lists, 

but no analytical methods were given to control these lists. 

Therefore a study has been started with the aim to make analytic

al market surveys of several classes of potentially risk-bearing 

compounds. The analytical experience gained in the study can be 

used for the developments of official methods for the Dutch Cosm

etic Act. The results of these market surveys can moreover be 

used as information on the actual use of risk-bearing compounds 

and will therefore contribute to the establishment of sound and 

significant cosmetic legislation in the Netherlands. 

Eye make-up colours were identified by a set of characteristic 

reactions. Lipstick colours were identified by wellknown chromato

graphic methods. Colour intermediates for the oxidative hair 

colouring were . identified by two-dimensional thin-layer chromato

graphy. The aromatic amines were confirmed by direct gaschromato-

graphic analysis which permitted quantitative determination. A 

separation of phenolic intermediates by means of gaschromatography 

is also described. Suntan preparations were analysed for the pre

sence of UV-absorbers, browning agents and local anesthesics. A 

simple aerosol sampling method, prior to gaschromatographic ana

lysis was developed, thus permitting a total analysis of propel-

lants and solvents in single-phase aerosols within an hour. Hor

monal substances were detected in selected samples by chromato

graphic methods. These chemical findings supported the results of 

the biological assay for the detection of oestrogenic and andro

genic activity of cosmetic products. Finally antimicrobial com

pounds were analysed in many kinds of cosmetic products, in which 

they were used for preservation or for its deodorizing, anti-

dandruff or antiseptic actions. The diversity in chemical structure 

did not allow the development of universal methods, but most of 

the compounds could be identified and determined by chromatographic 

methods. Formaldehyde was determined by fluorometry. A study of 

the stability of formaldehyde releasing substances is presented. 



S a m e n v a t t i n g 

Een toxicologische benadering van de veiligheid van cosmetica 

is in dit proefschrift weergegeven. Een dergelijke beschouwing 

vormt de basis voor de invoering van negatieve en positieve lijs-

ten in de cosmetische wetgeving. Het Cosmeticabesluit van 1968 

bevat reeds verscheidene van deze lijsten. Voor de wettelijke 

controle van deze risico-dragende stoffen waren toen nog geen me-

thoden van onderzoek beschikbaar. Daarom werd een begin gemaakt 

met een studie naar het voorkomen van deze risico-dragende stof

fen in cosmetica door middel van marktsurveys. Niet alleen zou 

daaruit inzicht worden verkregen welke risico-dragende stoffen in 

werkelijkheid worden gebruikt -hetgeen een gezonde wetgeving zal 

bevorderen- maar tevens zou met de analytische ervaring een basis 

worden gelegd voor de ontwikkeling van officiele methoden van 

onderzoek. 

Kleurstoffen van decoratieve oogcosmetica werden geidentifi-

ceerd door middel van een aantal specifieke sleutelreacties. De 

lippestift kleurstoffen werden langs dunnelaagchromatografische 

weg geidentificeerd. De componenten van oxydatieve haarkleurmidde-

len werden geanalyseerd middels 2-dimensionale dunnelaagchromato

graf ie en de identiteit bevestigd via de gaschromatografie. Tevens 

was het mogelijk de aromatische di-aminen en de fenolische verbin-

dingen langs deze weg kwantitatief te bepalen. Anti-zonnebrand 

producten werden onderzocht op zonnefilters (UV absorberende stof

fen) , bruiningsmiddelen en locaal-anesthetica. Haarlak spuitbussen 

werden op de gebruikte oplos- en drijfmiddelen geanalyseerd. Daar-

bij werd een voorbemonsteringsmethode ontwikkeld ten behoeve van 

de gaschromatografische analyse. Hormonale stoffen in bepaalde 

cosmetica werden via chromatografische methoden opgespoord en 

kwantitatief bepaald. De chemisch-analytische resultaten voor oes-

trogene en androgene stoffen konden de biologische ijkingen van 

die producten bevestigen. Tot slot zijn vele soorten cosmetica 

onderzocht op de aanwezigheid van antimicrobiele stoffen (conser-

veermiddelen, bactericiden). Het was niet mogelijk om voor deze 

groep stoffen met uiteenlopende chemische structuren een universa

le methode op te stellen. De meeste stoffen konden echter op een-

voudige wijze via de dunnelaagchromatografie worden opgespoord en 

via gaschromatografie worden bepaald. Formaldehyde werd fluorime-

trisch bepaald. Een studie van de stabiliteit van formaldehyde af-

splitsende conseryeermiddelen is in dit rapport weergegeven. 
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1. I n t r o d u c t i o n 

This study was made in ordeF to provide the first Dutch Cosmetic Act of 1968 

(Cosmeticabesluit,1968) with actual information on the use of different classes 

of risk-bearing compounds in marketed cosmetics by means of analytical market 

surveys, in order to contribute to the establishment of sound and meaningful 

cosmetic legislation in the Netherlands. Moreover, the experience gained in such 

a study will make a valuable contribution to the still rather unexplored field 

of cosmetic analysis. 

Legislation of cosmetics has two principles. The first principle concerns an 

aspect of public health, namely the consumer must be protected from products which 

are, or which might be, injurious to health. This principle deals with the toxic-

ological safety of cosmetics, which will be discussed under section 1.1 to 1.6. 

The second principle is the promotion of fair trade practices, and deals with the 

truthfulness of information regarding its efficacy, its composition and its 

contents. This will be discussed briefly under section 1.7. 

1.1. Safety of cosmetics. 

The safety of cosmetics has been a subject of serious discussions among 

consumers, manufacturers and the government for the last ten years (Proppe,197 

Goulding,1972 ; Federal Register, 1972 ; Griepentrog 1973 ; Butler,1974 ; Readers, 

1975). These discussions are still going on and it is hoped that these efforts 

will result in a harmonious legislation of cosmetics, in which the consumer will 

gain maximum health protection, the manufacturer will find minimum hindrance in 

his research and production, and finally that the government will be able to 

maintain optimal guidance on the safety of cosmetics. 

Safety of cosmetics means the absence of hazards under the conditions of use. 

Such freedom from hazards cannot always be understood in absolute terms. With 

reference to the most frequently perceived experiences of locally sited adverse 

skin reactions, absolute safety is impossible. A cosmetic product might be consid

ered as unsafe if such a contact dermatitis frequently occurs. The exact measure 

of such a frequency index is, however, difficult to define. Moreover the collect

ion of adverse reaction data is difficult. 

Safety of cosmetics might also be seen as freedom from systemic reactions for 

the consumer. In this respect the freedom from hazards must be interpreted in more 



definite terms, even if such a product is used for a lifetime. By analogy with the 

"acceptable daily intake" concept for food additives (WHO, 1974), one can compare 

the blood level concentration of a suspected ingredient after percutaneous absorp

tion and under actual conditions of use, with the "no-effect blood level" of the 

suspected compounds. 

Safety of cosmetics might simply be connected with non-toxicity in the case 

where the product is accidentally swallowed. In toxicological terms an " acute 

oral toxicity " test ( in terms of the L D ^ on laboratory animals) will give a 

preliminary indication of the non-toxicity of a product (Poprzan et al.,1966). 

A new kind of health hazard was recently recognized in the possible environ

mental danger of using fluorinated hydrocarbon propellants (FEA,1976). These 

compounds are relatively stable and can mix with the upper layers of the atmosphere. 

Unfortunately, they might then react with ozone and thus deplete the ozone levels 

appreciably, resulting in an increased incidence of cancer. 

The scientific approach of safety described here has been considerably studied 

and extended during the last few years ( Gloxhuber, 1967,1970; Rand,1972; Elias, 

1974; Malten,1975 ; Giovachini, 1972,1975 ) . Though one should be conscious of the 

very low incidence of serious deleterious effects in the long history of cosmetics, 

we cannot rely on this fact for their safeness, particularly as so many new 

synthetic compounds have been introduced into cosmetics, the toxicological dangers 

of which are not fully known. The hexachlorophene (Pines, 1972), thalidomide and 

more recently the vinylchloride (Federal Register, Oct.1974) reports are warnings 

to the cosmetic scientist. 

Reasonable safeness of cosmetics should, however, be achieved somehow. The fact 

that a growing amount of toxicological research on cosmetic ingredients and on 

formulated products has been initiated - not least by the industry itself - during 

the last few years, is very promising and will result in filling in the gaps of 

basic toxicological data for the cosmetic ingredients and in setting up procedures 

for safety testing of the finished products. The results of these scientific 

efforts will also be a sound basis for any kind of regulations for cosmetics. 

1.2. Toxicological approach to cosmetic safety. 

Consideration was given in the previous section as to what "safe" might include. 

Most toxicologists take a two-step approach. The first step is the evaluation of 

"safe ingredients". A cosmetic product, which is composed of "safe ingredients", 

can be regarded as "probably safe". But it is possible that toxic responses of 

ingredients might alter - decrease or increase - by mutual interaction or by 

influencing several of the ingredients. A second step is therefore necessary, name-



ly the testing of the formulated product. There are also several other reasons 

why formulated products must still be tested. Of prime importance is the evaluat

ion of percutaneous absorption of suspected and potentially risk-bearing comp

ounds. Such studies can only be made on formulated products under simulated 

conditions of use. Finally microbiological contamination studies which might be 

related to certain health hazards, can only be made on the formulated products. 

For ethical reasons most toxicological tests are performed on laboratory 

animals. All toxicologists, however, agree that several human tests are still 

necessary since the human body, the skin included, reacts differently from the 

or skin of the laboratory animals. In the interpretation of the lethal dose (ex

pressed as LD.-f.) and also of the "no-effect blood level" of certain compounds, 

extrapolation of the results on animals to humans - say with a safety factor of 

100 - is the only way to approach safety. 

One great difficulty in the toxicological approach of safety, lies in the sett

ing up of experimental procedures (protocols) for testing, which should be relat

ed to the actual conditions of use. In contrast to food, which is generally taken 

in by mouth, cosmetic products are used in many different ways. In the first place 

the part of the body to which the cosmetic is applied varies. Face creams are 

applied to the face; hair lotions to the hair and scalp; lipsticks, dentifrices 

and mouth washes come into contact with the mucous membranes. The duration also 

varies considerably. Hair shampoos and colourants are left on the hair for several 

minutes and are then rinsed off. But a lipstick remains on the lips for much long

er and a night cream is left on the face all night. Finally the sensitivity of the 

skin must be considered. Mucous membranes ( lips, oral cavity, eye area ) and 

baby skin should be considered as being in more health danger than the healthy 

human skin. Table 1-1 shows the greater possibilities of health danger in relat

ion to these three parameters of cosmetic conditions of use. 

By this system, 4 classes of cosmetics can be made with relation to actual 

possibilities of health danger during use. 

There are, however, some general tests to be performed on all cosmetic ingred

ients. The "acute oral toxicity" test on several animal species is such a general 

test. It gives an idea of how toxic the ingredient is and what the apparent mode 

of action is. "Skin tolerance"studies have also been regarded as general studies 

for all cosmetic raw materials, for the obvious reason that the skin is the main 

operational area for cosmetics. They will include irritancy studies on intact and 

abraded skin with single and repeated applications as described by Draize & 

Alvarez (1949) and also sensitization studies according to Landsteiner & Jacobs 

(1935) or by the maximization test of Magnusson & Kligman (1970). 

The more specific tests are related to the health hazard due to the specific 

condition of use. Materials which come or might come into contact with the 

mucous membrane, should be tested for "eye irritation" (usually on the rabbit's 



TABLE 1-1. CLASSIFICATION OF COSMETIC PRODUCTS 

with indications of greater possibilities of clanger. 

Hair cleaning(shampoos) o 

colouring o 

bleaching o 

waving 

straightening 

conditioning 

care o 

setting o 

growth stimulant o 

anti dandruff 

Face moisturizing,care o 

mask o 

antiwrinkle o 

bleaching o 

cleansing 

refreshing 

shaving aids o 

make-up o 

Eye make-up oo 

antiwrinkle oo 

cleansing o 

drops oo 

refreshing o 

Lips care oo 

make-up,lipstick oo 

Mouth refreshing o 

teeth care o 

anticaries o 

Body,hand cleansing o 

perfuming oo 

moisturizing oo 

anti-sunburn oo 

anti-perspirant o 

deodorizing o 

colouring oo 

indoor tanning oo 

massage oo 

Nail hardening o 

extending o 

colouring o 

lacquer remover 

Foot deodorizing o 

antiperspirant o 

refreshing o 

Baby washing,cleaning oo 

skin care ooo 

disinfecting oo 

moisturizing ooo 

Feminine bust improvers oo 

hygiene oo 

Each dot is an indication of agreater possibility of health danger, with regard 

to three parameters in the mode of use, namely: a. sensitivity of the skin (dots 

for baby skin and mucous mebranes)( b. duration of stay (dots if longer than 30 

minutes); c. area of applied surface (dots for areas larger than faceX 

By this sytem four classes of cosmetic products can be made in relation to these 

greater possibilities of danger: 1 Greatest possible danger with 3 dots 

11 Products with 2 dots 

III Products with 1 dot 

IV Products with least possible danger, no dots 



eye). They include ingredients for eye cosmetics as well as for shampoos, bubble 

baths, feminine hygiene products, lipsticks, dentifrices and mouthwashes. "In

halation toxicity" should be studied for all ingredients of aerosol cosmetics 

and dusting powders (Troy,1974 ; Giovachini, 1975). "Phototoxicity" and "photo-

sensitization" studies should be performed on materials that might be used out

doors and which might be strongly irradiated by sunlight with the possibility of 

the formation of toxic degradation products. 

Finally, systemic "medium and long-term biological studies" might be necessary 

for certain classes of suspected ingredients ( WHO-technical report 539, 1974), 

for instance antimicrobials, sunscreens, hair colour intermediates (see Burnett 

et al.,1975), hormonal compounds and synthetic organic colours. Studies should 

be made giving special attention to metabolism, organ and blood damage, the 

influence on the reproductive system (including embryotoxicity and teratogenicity) 

, to mutagenicity and carcinogenicity. Where possible "no-effect blood levels" 

should be determined. 

The test procedures described above refer to basic toxicological information 

about ingredients, which will be considered here as the first of the two-step 

approach for cosmetic safety. 

The next step is the safety evaluation of the formulated product. Human studies 

for skin tolerance can be made, as described by Finkelstein et al.(1963) or by 

using a modified procedure described by Uttley & van AbbS (1973). More important 

are the studies of "percutaneous absorption" of suspected compounds from the 

formulated product (Grasso & Lansdown, 1972; J linger mann & Silberman, 1972). 

Conditions of use have to be simulated and the percutaneous absorption studied 

using radioactive labelled compounds. The actual blood levels obtained during 

the experiment can be compared with the "no-effect blood level", obtained from 

basic toxicological studies. Finally, studies on microbiological contamination 

which might be related to certain health hazards, can also be made on the formul

ated product. 

However, the described ways of evaluating and achieving the safety of cosmetics 

do not end here. The tests arepredominantly predictive in character. Actual safety 

studies must be made with the marketed product. Relevant consumer observations 

of adverse reactions on a particular product should be studied by the medical 

profession and, in particular, by dermatologists. A minimal frequency of relevant 

adverse reactions will prove the predicted safety. 

The scientific approach described in this section is summarized in Table l-II. 



TABLE l-II. APPROACH OF COSMETIC SAFETY 

INGREDIENTS 

Basic toxicological information of ingredients from animal studies. 

General studies necessary for all ingredients 

Acute oral toxicity on several animal species, icl. LD rat, etc. 

Skin tolerance studies: irritation, on rabbit, single and repeated 

application. 

sensitization, on cavia, Landsteiner test, 

maximization test. 

Special studies, depending on modes of use 

Eye irritation: on rabbit's eye; for ingredients which come in 

contact with mucous membranes, e.g. 

ingredients for shampoos, bubble baths, 

feminine hygiene productstvaginal sprays), 

lipstick, mouthwash, dentifrice. 

Inhalation toxicity: incl. LC„.i for ingredients of aerosols and 

dusting powders. 

Phototoxicity and photosensitization: for ingredients of suntan 

products and for compounds structurally 

related to compounds with known photo

toxicity and sensitization. 

Medium and long-term biological studies; for suspected compounds and with 

special attention paid to 

Metabolism 

Blood and organ damage 

Reproduction, including embryotoxicity,teratogenicity,oestrogenicity 

Mutagenicity and carcinogenicity 

FORMULATED PRODUCTS 

Safety studies of the formulated products from animal and human studies. 

Human studies for skin tolerance. 

Percutaneous absorption for products containing suspected compounds 

Studies under actual conditions of use. Blood levels compared 

with no-effect levels from basic longterm studies. 

Microbiological contamination in special relation to health hazards 

MARKETED PRODUCTS 

Studies on consumer perceptions of adverse reactions from marketed products. 

This is a study of the actual safety of the product. 



1»3. Safety of ingredients. 

The safety assessment of ingredients is the backbone for the formation of 

positive lists. The compilation of such a list of ingredients reasonably assessed 

as safe, however, is not easy to achieve. The following difficulties must be 

considered and a multistep approach scheduled (Table l-III). 

Too many nev ingredients have been introduced in cosmetics without full con

sider their toxicological properties. Approximately 6000 ingredients (fragrance 

and flavor not included) have been compiled recently by the US cosmetic industry 

(CTFA, 1973). This number is still increasing as new synthetic and semi-synthetic 

compounds are constantly being introduced into cosmetics. It will reamin just an 

ideal, if all the gaps of toxicological information have to be filled in system

atically. Such a tremendous task would not be justifiable in relation to its 

importance, because many ingredients are hardly used in manufacture and many 

others can easily be replaced by ingredients of which we have sufficient toxicol

ogical information. Therefore, a considerable reduction of the number of ingredients 

is necessary. If relevant manufacturing data of actual consumed raw materials in 

cosmetic production during the last few years could be made available, we would 

know which ingredients are in actual use, and which gaps in toxicological inform

ation have to be filled in. Such an approach to data compilation of actually 

consumed raw materials has been made recently by the US Food and Drug Administrat

ion in its "Voluntary Cosmetic Regulatory Program" (FDA, 1972), which is now in 

its fourth year. Computerized data from reported cosmetic ingredients statements 

of cosmetics produced in the US in 1974, has elaborated such a unique list of 

cosmetic ingredients, ranked by its frequency of use (Table 1-IV). Such a list 

should be extended to Europe and Japan in order to obtain a more general picture 

of the importance of cosmetic ingredients. An alternative approach of systematic 

reduction of the number of ingredients could be made by technological screening. 

It should be done per functional class of ingredients (see Table 1-V for an examp

le of classification), first by tabulating the technological properties, followed 

by the assessment of the best ingredients in that particular group. For the red 

organic synthetic colours for instance, a decimal reduction can easily be made by 

tabulating data concerning different technological properties, such as: light and 

pll stability, brilliancy, compatibility etc. The more than 50 red colours mentioned 

in cosmetic literature (for instance : DFG, 1968) could then easily be reduced to 

approximately 5. Objections to such reductions can be expected from the manufact

urers and ingredient suppliers, because of patent situations and trade secrets. 

But a reasonable solution should be forced in view of the importance of improving 

cosmetic safety. 

Another difficulty is the complexity of composition of many ingredients, with 



TABLE l-III COSMETIC INGREDIENTS, REASONABLY ASSESSED AS SAFE. 

A multistep approach for realization. 

o Compilation of cosmetic ingredients. Classification (example on Table 1-IV.) 

o Rational reduction (approximately decimal) of the number of ingredients by 

statistical and technological criteria, 

o Standard monographs with purity and composition requirements for the selected 

number of ingredients, 

o Test procedures (protocols) for safety testing per ingredient class 

o Compilation of available toxicity data of the selected number of ingredients, 

o Gap filling research work of additional toxicity data of the selected number 

of ingredients, 

o Assessment for acceptibility (or provisional acceptibility) for the selected 

number of ingredients, with special attention to effective and mixiraum limits 

of concentration, fields of application and useful label warnings for the 

consumer, 

o Compilation of classified positive lists (example on Table 1-X). 

Tl 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

L. 

M. 

VBLE 1-IV CLASSIFICATION OF COSMETIC 

System used by the Government 

Colours 

Antimicrobialstpreservatives included) 

UV-absorbers(suncreens included) 

Fragrance and flavor chemicals(essential 

oils included. 

Oxidative hair colour intermediates. 

Skin tanning and bleaching agents 

Hair bleaching agents 

Anti-oxidants. 

Sweetening agents. 

Hair waving and straightening agents 

Agents for depilation. 

Anti-perspirant agents 

Anionic detergents 

INGREDIENTS. 

Food Control Station of Enschede. 

N. 

0. 

P. 

Q. 

R. 

S. 

T. 

U. 

V. 

W. 

X. 

y. 

z. 

Nonionic detergents. 

Cationic detergents. 

Amphoteric detergents 

Insect repellants. 

Oils, fats, waxes. 

Anti-caries agents, fluorides. 

Oxidation agents. 

Acidic and alkaline agents. 

(alkanolamines included). 

Skin moisturizing agents 

(humectants included). 

Inorganic powders(talc included) 

Polymers(thickeners included). 

Solvents and propellants. 

All other substances. 



TABLE 1-V MOST FREQUENTLY USED COSMETIC 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

INGREDIENTS ( USA - 1974) 

Reference: FDA,1975. 

Capitals refer to classification of cosmetic ingredients of Table 1-1V 
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regard to impurities and the mixtures of several homologues and which differ from 

supplier to supplier. Impurities are the results of differences in raw materials 

or the results of different side reactions in the chemical transformation. These 

variations, which are very dependant of the chemical supply house, require stand

ardization which can be defined for the most part in analytical standard mono

graphs (for example : CTFA standards, 1971). Compilation of such standard mono

graphs is an essential part of the realization of a list of cosmetic ingredients 

reasonably assessed as safe. This kind of work has been undertaken by several 

industrial groups at national level. International cooperation has been achieved 

by fragrance and flavour suppliers, namely the establishment of the RIFM (Research 

Institute of Fragrance Materials; see 0pdyke,1976) in 1973. Because of the varia

bility in composition of fragrance and flavor materials, their identity must first 

be defined before any toxicological experiments are started. The identity is defin

ed by the standard specification of the EOA (Essential Oil Association) of the USA, 

with fingerprint-data from GLC, UV and IR curves, which will accompany any material 

used for toxicological research. 

The next step is the setting up experimental procedures (protocols) for the 

safety testing of the different classes of ingredients in relation to their use. 

A guide for such procedures has been made by the Working Party on the possible 

toxicity'of cosmetics of the Council of Europe (Council of Europe, 1975). A second 

example are the minimum test requirements of the RIFM (Research Institute of 

Fragrance Materials) as described by Opdyke (1976), and which consist of an acute 

oral LD in rats to see how toxic the material is; an acute dermal LD-^ in 

rabbits to see whether toxic effects can be induced by penetration through the 

skin and how irritant the undiluted material is; a test for allergenicity to 

human skin by the repeated insult patch test or maximization test; a test of 

phototoxicity on the skin of bald mice, on swine and on humans, using natural 

sunlight and the solar UV simulator. 

When all these safety testing procedures have been carried out, compilation of 

available toxicological information of the selected number of ingredients can be 

started. A lot of information can be expected from unpublished data of chemical 

suppliers. The gaps in information will become obvious and research into addition

al toxicological information can then be organized on an international basis. 

With the availability of sufficient toxicological data, the assessment for 

acceptability can be made, with particular attention to the effective and maxim

um levels of concentration, the modes of application and the necessary label 

warnings. Compilation of positive lists of ingredients will then be possible. 

For practical reasons provisional positive lists can be compiled for materials 

of which only the most important toxicological information is available. 
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1.4. Safety of the formulated product. 

In testing formulated products two possibilities exist: (a) the product is 

formulated from "safe" ingredients, (b) the product is formulated from ingred

ients of which we have insufficient toxicological information. 

Products formulated from "safe" ingredients (a) need only additional testing 

( see Table 1-11). In particular a human test for skin tolerance should be made. 

More important are percutaneous absorption studies under simulated conditions 

of use. It is generally known that percutaneous absorption of pharmacologically 

active substances is very dependant on the vehicle of the product and on the 

condition of the skin.(Grasso & Lansdown, 1972). The blood levels found in such 

studies can be compared with "no-effect blood levels", obtained from basic long 

term biological studies. This aspect has been very neglected in the past, main

ly because analytical techniques were tedious and unreliable. But with the 

development of versatile methods using radioactive-traced compounds, more 

studies of this kind have been undertaken during the last few years. One example 

is a study by Black & Howes (1975), which refers to the percutaneous absorption 

of triclosan from shampoos and deodorants. Penetration of H-triclosan through 

rat skin under simulated conditions of use of the shampoo containing 0.03)6 tri-
2 

closan was 0.197 ug per cm , and of the aerosol deodorant containing 0.1% tri-
2 

closan 6.85 ug per cm. Concentration levels in the products and conditions of 

use seem to be important in determining the extent of penetration. As the permea

bility of rat skin is comparable to human scalp or axilla, these data can be 

used for human "no-effect blood levels" which were obtained from basic studies 

during a 3 week target organ study in rats, and which were of-the order of 200 

mg per kg per day. For a female consumer of 55 kg (area scalp = 1350 cm and 
2 

area axilla = 100 cm ) , the shampoo shows a penetration of 4.8 ug per kg which 

is 42,000 times less than the "no-effect blood level". The deodorant when used 

twice daily will penetrate for 24.9 ug per kg, which is 8000 times the "no-effect 

level" in the target organ test. The safety of these products has been evaluated 

using this study of percutaneous absorption. 

Products which are formulated from ingredients of which we have insufficient 

toxicological information, are more important for the present situation, because 

the compilation of "safe" ingredients is far from a reality. In these cases 

complete testing is required, which includes medium and long term biological 

studies. By testing the mixture of these ingredients, less time and less exper

iments are necessary to evaluate safety than if studies have to be made on the 

separate ingredients. On the other hand the conclusions from the safety experim

ents are only valid for the particular formula. An example of this type of test

ing has been published recently in the safety testing of oxidative hair colour-
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ants ( Burnett et al., 1975 ; Gloxhuber et al., 1972). Ito discovered in 1969 

(see FDC-reports, 21 Sept.1970) carcinogenic properties of the meta-isomer of 

toluenediamine (2.4.toluenediamine), when rats were fed orally with the substance 

More recently Ames et al.(1975) and Harnden et al.(1975) have - almost at the same 

time - reported the mutagenic properties of these compounds on Salmonella species 

which might be related to carcinogenic properties. However, still further studies 

have to be made to see whether such a possibility really exists. If basic and 

long term biological studies of each of the ingredients of oxidative hair colour

ants (there are approximately 20 important compounds) would be made, such a task 

would take several years to obtain basic toxicological information. Because public 

opinion has pressed an answer, several studies of formulated products have been 

undertaken in order to get faster results. In one of such study Burnett et al. 

(1975) tested three hair dye formulations after mixing with hydrogen peroxide, 

thus simulating the actual conditions of use. The freshly mixed substance was 

tested for long term toxicity and carcinogenic activity by topical application 

to groups of 100 mice weekly or every alternate week for 18 months. None of the 

tested formulations produced evidence of systemic toxicity or carcinogenicity. 

Finally, studies which can only be done on formulated products are microbiolog

ical contamination studies. They will be discussed separately in section 1.6. 

1.5. Safety in actual use. 

In the previous sections predictive safety has been discussed. Where the pre

dictive testing ends, actual safety evaluation begins as soon as the products are 

used by the consumer,, A full record of adverse reactions of each product marketed 

is generally regarded as necessary for judging the safety of a product. If such 

records prove that the frequency of adverse reactions of a particular product is 

relatively high compared with other products of the same class, such a product 

must be regarded as unsafe and therefore withdrawn. 

These statistical measures of determining the frequency of adverse reactions 

for the different classes of products are, however, not yet available, so in a 

practical sense it is very difficult, or even impossible, to trace products which 

are dangerous to health. With the increasing use of new ingredients, the need for 

real safety standards becomes more urgent. 

There are several possible pathways from which a complete record of adverse 

reactions can be compiled. Table 1-VI shows these possibilities. Such a compilation 

must be nationally centralized. In the Netherlands it would be practical to make 

the Government Food Control Station of Enschede, which has been appointed by the 

Minister as a specialized laboratory for cosmetics, into such a centre, for the 

obvious reason that analytical know-how and technological documentation of cosmet

ics are available there. Analytical guidance of incoming complaints are necessary, 
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not only to identify possible risk-bearing compounds in the product, but also as 

an essential aid to the medical profession in the diagnosis and therapy of the 

patient. 

It is difficult to organize a national data bank for cosmetic complaints. In 

contrast to food poisoning, most cosmetic adverse reactions are mild and remain 

unnoticed except by the user. Some of the observed adverse reactions might be re

ported to public health authorities (in the Netherlands these might be any one of 

the 16 local Government Food Control Stations). Consumers can also go to the shop 

where the cosmetic was purchased and ask for a refund. In this case the complaint 

will probably reach the distributor or manufacturer. There is a possibility that 

records of products complaints are kept. If these distributors or manufacturers 

are willing to disclose these records to the proposed data bank of cosmetic compl

aints it would be an important contribution to the compilation of complaints. The 

third possibility is that due to the severity of the reaction, the consumer goes 

to the physician. If the skin reaction persists a dermatologist might be consulted. 

These medical records, as far as cosmetics are concerned, if channelled into the 

proposed data bank, would contribute to the compilation of the most important 

category of adverse reactions. All these possible pathways are summarized in Table 

1-Vl. 

This compilation of adverse reactions has not yet been realized in any country, 

for the simple reason that all these possible pathways cannot be made mandatory. 

It all depends on the voluntary cooperation of everyone involved in the process, 

not least the consumer her or himself. In this connection it is interesting to 

mention a suggestion made by Aberg (1975) at a cosmetic symposium. He proposed 

attaching a small postcard to each cosmetic, on which the consumer - postage free-

can note perceptible side effects and to send it to the public health authorities. 

The most advanced approach towards establishing the frequency of adverse react

ions has recently been made in the USA. In the Voluntary Cosmetic Regulatory Pro

gramme ( FDA, 1972; see also Eiermann, 1976), manufacturers can cooperate with the 

Food and Drug Administration by a product experiences report. The lists(C) of the 

top-6 cosmetic products, most frequently cited in adverse reactions, is derived 

from such data (FDA, 1974), Table 1-V1I. Two lists are presented. The ones on the 

left are ranked to the absolute amounts of recorded complaints and with no consider

ation of the numbers of items used by the consumers or produced by the manufactur

ers. The right list is ranked to the relative amount of recorded complaints in 

relation to the amount distributed or the number of users. This list gives an 

indication of which type of products might have the highest chance of giving adverse 

reactions. 

It can easily be deduced from Table 1-VI which pathways have been used for the 

approach of these studies. The list (A) of Table 1-VII were made by path 2, and 
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TABLE 1-VI POSSIBLE PATHWAYS FOR 

CENTRALIZED COMPILATION OF COSMETIC COMPLAINTS 

I 

1 Consumer 
perception of adverse reactions 

1 *« 
3j 

Shop ( for a refund) 

1 
Distributor-Manufacturer 
product safety record 

4 s 

Home physician 
flight reactions 

]Dermatologist 
severe reactions 

Government data bank 
Centralized compilation of cosmetic complaints 
Analytical control of risk-bearing compounds 

TABLE 1-VII TOP-6 COSMETIC PRODUCTS 

MOST FREQUENTLY CITED IN ADVERSE REACTIONS 

(A) 1973 (USA) 

525 complaints to 
Bureau of Compliance 

FDA 

Reference: 
Eiermann,1974 

(B) 1974 (USA) 
3 months 

589 complaints, 
confirmed by 
dermatologists 
from cross-section 
of 36,000 consumers 

Reference: 
Westat inc.,1975 

(C) 1974 (USA) 

5305 complaints 
from manufacturer's 
records 

"Voluntary Cosmetic 
Regulation Program" 

Reference 
FDA, 1975 

Ranked by % of total 
complaints received 

Deodorant-antiperspirant 12% 

Eye cosmetic 10% 

Shampoo 4% 

Intimate spray 2% 

Oxidative hair colour 2% 

Hair spray aerosol 2% 

Ranked by % of total 
complaints received 

Deodorant.antiperspirant 30% 

Soap 13% 

Cream-milk 12% 

Toilet water-perfume 8% 

Eye cosmetic 8% 

Hair spray aerosol 5% 

Ranked by % of total 
complaints received 

Cream-milk 21 % 

Oxidative hair colour 16 % 

Deodorant-antiperspirantlO % 

Eye cosmetic 10 % 

Cold wave 5 % 

Shampoo 4 % 

No data 

Ranked by number of complaints 
per 10,000 users. 

Deodorant-antiperspirant 49 

Depilatory 44 

Cream-milk 17 

Bubble bath 16 

Hair spray aerosol 16 

Oxidative hair colour 14 

Ranked by number of experienc
es per 1,000,000 items. 

Depilatory 28 

Cold wave 11 

Cream-milk 9 

Nail product 8 

Oxidative hair colour 6 

Deodorant-antiperspirant 4 



are complaints made in 1974, from consumers all over the USA, and directly report

ed to the Office of Compliance of the Food and Drug Administration ; 525 complaints 

were recorded (Schaffner, 1975). The lists(B) of Table 1-VII were derived from the 

results of a three-months study (Westat,1975) of consumer adverse reactions, re

ported by a cross-section of consumers in the USA, involving 10,000 households 

and 36,000 participants. All complaints were verified by dermatologists. This 

"Westat" report chose path 1 of Table 1-VI. It is a unique contribution to the 

knowledge of the frequency of adverse reactions for cosmetics, because it involves 

many complaints, which usually remain unnoticed. The three-manth project recorded 

606 complaints. The lists(C) of Table 1-VI have been mentioned before. The ex

periences disclosed were reported to the US Voluntary Cosmetic Regulatory Programme 

in 1974, covering reports of 122 American manufacturers, including 80% of American 

produced cosmetics. This study follows pathway 3 of Table 1-VI. It is strange that 

path 4, which should be very important, has not yet been chosen in the USA, pro-

pably because of difficulties of cooperation with the medical profession. 

The conclusions of these studies, in spite of the different sources of inform

ation are remarkably in agreement. This fact justifies the derived conclusions 

in the determination of the top-6 trouble causing cosmetic products. Deodorants 

and anti-perspirants head the top-6. This is an indication that antimicrobials 

are appreciable irritants. Further studies should be made to find ways of reducing 

this potential hazard. Depilatories and cold-wave preparations (both containing 

thioglycollic acid) are hardly considered as important if ranked to the total 

frequency of complaints ( left hand data of Table 1-VII ) , but if ranked to the 

number of products ( right hand data ) , these two products are top-irritants. A 

study of reducing the potential hazards of these two products is still recommended 

with particular consideration of the pH and the maximum admitted percentage of 

thioglycollic acid. Newly introduced ingredients for depilatories must also be 

suspected as a potential cause of adverse skin reactions. Skin creams and milks 

cause a surprising amount of trouble. A dermatological study with regard to the 

use of preservative and fragrance compounds in these products will be very use

ful. Surprisingly also are the hairsprays which cause many complaints. The potent

ial causes should be identified and in particular the polymers, alkanolamines 

and the fragrance components. 

1.6. Microbial contamination and health hazards. 

A possible health hazard, which is not connected with the toxicological safe

ty of ingredients, is microbial contamination. Before considering the health 

dangers, it is important to realize that human skin is very resistent to any kind 
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of bacterial attack. There might, however, be special conditions of the skin, in 

which bacterial attack can be dangerous. On a baby skin for instance during the 

first days of life, the application of certain amounts of Gram-negative bacilli 

will result in colonization . A proportion of the colonized infants will develop 

serious and often fatal generalized infections, including meningitis, which might 

be due to Flavobacterium meningosepticum (Parker,1971). Moreover, as long ago as 

1901, Wasserman observed the spread of Pseudomonas aeruginosa in fatal infections 

in infants. Another suspected relationship between clinical infections and baby 

cosmetics was reported in New Zealand (Tremewan, 1946) and in Liverpool (Hills & 

Lederer, 1948). Deaths of several infants were possibly due to Clostridium tetani 

infections by contaminated talcum powder. These facts indicate that the baby skin 

is much more sensitive to bacterial attack than normal human skin of adults. Ob

viously higher microbial standards must be applied to baby cosmetics than to other 

classes of products. 

Other conditions of the skin making it more vulnerable to infections are minor 

damages, such as is the case in aeneous or eczematous conditions. As damaged skin 

might act as an entry point for microbes, the absence of pathogenic bacteria, 

yeasts and fungi should be a requirement in all kinds of cosmetics. 

No reports are available in the long history of cosmetics stating that accid

ents have oceured because of the direct use of microbiologically contaminated 

cosmetics. But the following reported cases will prove that there is a potential 

danger by contaminated products with Klebsiella species and Pseudomonas aeruginosa. 

Railings et al.(1966) in Sweden described 8 cases of eye infections after the applic

ation of a corticosteroid-antibiotic eye ointment. It resulted in reduced visual 

acuity of the affected eye in 5 patients; in 2 cases the reduction was considerable 

and in 1 case the eye had to be enucleated. Some of the samples of the ointment 

contained more than 2000 Ps.aeruginosa per g.The potential danger of Ps.aeruginosa 

was studied by Marzulli et al.(l972), who were able to demonstrate that keratitis 

of the eye could be induced in laboratory animals (rabbit, monkey)by Ps.aeruginosa, 

but only to the damaged eye. Eye area cosmetics, shampoos and bubble baths, which 

can come into contact with the eye during use, should therefore be free from Pseud, 

aeruginosa. Such a standard is significant for the health protection of the consumer 

since the organism has been isolated many times from cosmetic products. Moreover, 

the consumer might often not be aware of minor damage to the corneal epithelium 

due for instance to the use of contact lenses because they are mostly invisible. 

A second species of bacteria that has been reported as a cause of health probl

ems is Klebsiella. In 1967 a hospital infection was reported in the Panama Canal 

zone, which was due to Klebsiella species and which had caused several cases of 

conjunctivitis. The hospital infection could be correlated to the use of hand 

lotions, which were contaminated with Klebsiella pneumoniae (Morse & Schonbeck, 

1968). 
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The potential clangers described above, though not related to the direct use 

of cosmetics, can be considered as basic criteria for setting up microbial stand

ards. Additional standards may also be considered in relation to hygienic condit

ions of manufacture and the hygienic state of raw materials. Such hygienic standards 

have been set up for many food products (dairy products, snacks etc). They are 

expressed in "total viable aerobic counts" per g of product , or "aerobic plate 

counts" per g, or also in the absence per g of an indicator organism. By monitor

ing the plate counts of products manufactured under well established hygienic 

conditions ( or to use industry's term "GMP" = good manufacturing practices ), such 

standards can be determined. However, at the same time, it is important to consider 

the preservative levels used in these systems, and to study possibilities of "over-

preservation", which will create an unacceptable increase of another health hazard, 

namely the frequency of adverse skin reactions. The optimal preserving ability in 

a cosmetic product is a matter of "benefit against risk". Preservative levels can

not be held too low, because in general many re-infections will occur during use. 

Cosmetic systems should be made "self-sterilizing" and pass challenge tests after 

inoculating with artificial infection standards, including "in-house" organisms. 

The study of synergistic preservative systems is particularly useful , because such 

systems would allow lower concentration levels of preservatives, which would of 

course lower the incidence of adverse skin reactions. 

There has been no general agreement of standard limits of total microbial counts 

for cosmetics. The World Health Organization in 1969 recommended a limit of 10 

total viable counts per g, as a standard for non-sterile drugs (WHO, 1969), to which 

topical drugs (cosmetics included) can be considered. The US cosmetic industry has 

the following microbial limits as guidelines for cosmetics (CTFA, 1973): total viable 

aerobic counts not more than 500 per g for baby and eye area cosmetics and not more 

than 1000 per g for all other cosmetics. Discussions in the EEC, which are at an 

advanced state, have lead to the standards described in Table 1-V1II. 

1.7. Fair trade practices. 

Second to the"public health"principle of cosmetic legislation is the"fair trade 

practices"concept. This deals with the truthfulness, and non-misleading information 

, that the manufacturer passes on to the consumer with regard to the purchased prod

uct. The information includes not only labels and information pamphlets, but also 

information of the pre-purchased period, such as can be passed via the general mass 

media (radio, TV and newspapers), via counter-displays in the shops or as catalogues 

and information pamphlets via home mail. To simplify the problem, however, only 

package information (label, pamphlets) will be considered in this chapter. 

Label information must bear a clear descriptive name of the product in order to 
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exclude any mistake in use. Sometimes a short description of the claimed cosmet

ic action can be stated. In these respects the manufacturer as well as the cons

umer has no controversial views with regard to the clarity of the information. 

Manufacturers often claim a special cosmetic action. His product can do more 

than other competitive products or contains extra valuable ingredients. Obvious

ly the consumer has to pay more for the product. The consumer, from his point of 

view, has the right to define his terms. In the first place he would like the 

special action to be explained in plain, clear and understandable language. Sec

ondly, scientific documentation support has to be made available, in which that 

special action has been experimentally proved In the case of a claim to contain 

valuable ingredients, not only the name of the particular ingredient should be 

stated, but also the quantitative percentage, thus making public analytical con

trol possible. These consumer requirements, though reasonable, are not easily 

fulfilled. In particular, the scientific proof of the special cosmetic action 

seems to be a hard burden on the manufacturer. A small glance at the abundance 

of cosmetic information pamphlets will make the problem clear. Special actions 

of the product are often described in poetical, lyrical and pseudo-scientific 

language, in many instances to camouflage the non-availability of scientific 

proof. This kind of information might suit pre-war generation of consumers, but 

at this time of mature consumerism such language is dissonant. What is required 

is honest, plain and truthful information. The question will be raised here, 

whether this problem in case of controversial views of the manufacturer and the 

consumer can be solved by rule making, for instance legislation. Cosmetic efficacy 

is in many instances very difficult to prove with sound scientific criteria. End

less discussions might be necessary for insignificant topics. A practical aid to 

reduce the proof for "special cosmetic action" is a system of'positive listing" 

of scientifically justified terms of cosmetic efficacy. Such a listing has been 

incorporated in Swiss and Japanese cosmetic legislation. An additional regulation 

can be made that in case the special action is not described in the list, the 

manufacturer should have experimental scientific proof at his disposal. 

With relation to a manufacturers quantitative label statements of valuable in

gredients, such an obligation can be made mandatory. This solution will not only 

satisfy the consumer, but it will also protect the manufacturer from unfair pract

ices by his competitors. 

Another problem is the question posed by the consumer as to whether a product 

is not overpriced. To make value comparisons, price as well as contents of the 

same product types of different brands vary considerably, which bears the conseq

uence that the consumer is always forced to make a small (but not easy) calculation 

before making value comparisons. It is therefore more convenient for the consumer 

to have stated the price per g or ml on the label. 
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TABLE 1-VIII EEC-DRAFT PROPOSAL OF NUMERICAL MICROBIOLOGICAL LIMITS 
FOR COSMETICS Spring 1976. Reference (EEC,1976) 

Sampling of 5 items of same batch code of marketed products. 

There are the following possibilities to qualify the results. Judgment. 

One +,or more than one + >. Fail 

Five +* *• Fail 

Four + and one - >• Fail 

Three + and two »- Fail 

Two + and three - (Eye or baby cosmetic) »» Fail 

Two + and three - •. m ^^r Present >- Fail 
\ Doubt < C • • 

One + and four - J ~̂-̂ ». Absent >• Pass 
All <y Pass 

i 5 
( + means total viable count of 10 per ml or g, ore more; + means total viable 

count between 10 - 10 per ml or g ; - means toal viable count of 10 per g or 

ml or less ;"fail" means "whole batch to be rejected; "pass" means whole batch 

accepted;"doubt" means that further tests should be made for specific organisms 

and also confirmed (Pseudomonas aeruginosa-Staphylococcus aureus - Candida albic 

ans); "present" means present in 10" g ; "absenfmeans absent in 10 g) 

TABLE 1-IX PRINCIPLES OF LISTING 

Negative list: Compounds on the negative list are forbidden in cosmetics.Other 

compounds outside the list can be used in cosmetics. 

Examples: EEC cosmetic directive Annexe II ; Dutch negative list; 

Swiss negative list. 

Limiting list in negative sense: Compounds on this list are forbidden in cosmetics', 

except when used under specified limited conditions with regard to 

maximum levels of concentration, the field(s) of application and 

the labelling obligations. Other compounds outside the list can 

be used. Examples: P'.EC directive Annexe 111-1; Dutch limiting list. 

Positive list: Compounds on the list can be used in cosmetics. Other compounds out' 

side the list are forbidden. For the sake of surveyance small posit

ive lists of classified compounds are preferable to one big list, 

e.g. for colours, antimicrobials etc. Examples: EEC directive Ann

exe III-2; Dutch list of eye make-up colours; US colours for cosm

etics; German list of colours (Mitt.Ill} reference DFG,1968). 

Limiting list in positive sense: Compounds on this list and used below defined 

levels of concentration, can be used in cosmetics. Other compounds 

outside the list are forbidden. Examples: Dutch list of quaternary 

ammonium compounds; Swiss list of pharmacologically active compounds 
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Mandatory labelling of ingredients has been introduced lately in the USA to 

facilitate value comparisons for the consumer (Federal Register,1974). In view of 

the complexity of cosmetic ingredient nomenclature, it is doubtful whether such 

value comparisons can be made in actual practice. 

1.8. Principles of cosmetic legislation. 

In projecting legislation for cosmetics, the principles of the three parties 

involved (consumer, manufacturer, government) should be built in as far as possible. 

In cases of controversial views the principle of the health protection for the 

consumer must prevail. Consumers ask for safety in use and truthfulness of product 

information. Manufacturers ask for minimum hindrance in research and production 

and for the safeguarding of their trade secrets. The government asks for sufficient 

executive powers to make the projected legislation significant and to be able to 

give optimal guidance in cases of adverse reactions or accidents. 

What can be included in such a legislation will be systematically considered 

in the following: 

(A). A sharp definition is necessary to indicate clearly which of the following 

boundery products should belong to cosmetics and which to pharmaceutics. 

Cosmetics protecting the body: sunscreens, insect repellants. 

Cosmetics preventing tooth decay: fluorinated toothpaste. 

Cosmetics curing minor diseases:anti-acne, anti-dandruff cosmetics. 

Cosmetics lightening the skin: skin-bleaching cosmetics. 

Cosmetics decreasing perspiration: anti-perspirants. 

Cosmetics deodorizing off-odours: deodorant, intimate (vaginal) sprays. 

Cosmetics disinfecting the skin: medicated soaps, medicated sprays. 

(B). The "harmlessness to health if used as directed" which is stated in almost 

any cosmetic legislation, is actually a toxicological statement. Though adopted 

by so many countries, it is peculiar that no country has further defined the 

toxicological criteria for the safety of a cosmetic product. Only Switzerland has 

made a small attempt by a correlation of the safety of a cosmetic product or 

ingredient to acute oral toxicity data in terms of the LD on laboratory animals. 

(Schweiz.Eidg.Gesundheitsamt, 1967). Hut in general, such a lack of further 

toxicological criteria for safety, has given the government a weak statutory 

position with regard to the proof of the harmfullness of the product. Only if 

a severe adverse reaction has occurred, has the harmfulness of such a product 

been proved. Such a statutory formulation with the aim of protecting the health 

of the consumer, has no prognostic value at all. Because of unexpected potential 

dangers, discovered in recent years, which have been correlated to the use of 

synthetic compounds (e.g. thalidomide, hexachlorophene, vinylchloride) and also 
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the fact that newly developed synthetic and semi-synthetic compounds in today's 

cosmetics is considerable, the discussion has been initiated as to whether it is 

necessary to transfer the burden of the proof for safety from the government to 

the manufacturer, which will then mean an equally statutory position for cosmet

ics as well as for pharmaceutics and pesticides. However, such a move will have 

far reaching consequences, such as mandatory registration with availability of 

toxicological reports including premarket testing. Such studies were started last 

year in the USA, but only for cosmetic products defined as drugs by the law, for 

instance sunscreens, deodorant-antiperspirants, medicated soaps, fluorinated 

toothpaste (Federal Register, 1972). There is also an alternative way of promoting 

the prognostic value of a projected legislation, namely the introduction of posit

ive lists of'reasonably assessed as safe" ingredients (see under E of this section). 

(C). Negative listing of injurious ingredients will in some way also prevent the 

marketing of harmful cosmetics, although it would be impossible to list all harmful 

compounds. Not only because of the existence of a large and ever increasing number 

of compounds, but also because of the lack of toxicological data for most of them, 

the idea of negative listing is no more than a desperate attempt to achieve cosmet

ic safety. The system of negative listing can be more usefully incorporated in 

legislation if done in a sensible way, namely to include only those compounds 

which have been of cosmetic interest in the past, but that have been proved to be 

harmful, and finally those components of complex ingredients, such as fragrance 

and flavour, that are regarded as toxic (including irritation and sensitization 

potential). These kind of complex ingredients cannot be satisfactorily regulated 

by positive listing. 

(D). Partial negative listing of technologically indispensable but dangerous ingred

ients is necessary in cosmetic legislation. In such a case a limiting list in a 

negative sense ( for principles of listing see Table 1-IX) can be compiled. The 

compounds of such a list can only be used under the specified restrictions (which 

are usually related to maximum concentration levels, the field(s) of application 

and the mandatory labelling of warnings). Examples of such limiting lists can be 

found in the Dutch Cosmetic Act ( articles 2 and 3 ) and in the EEC cosmetic direct

ive (Annexe III-l and 1V-1). These partial or limiting lists do not have a meaning 

in positive sense. If for instance formaldehyde is mentioned as a permitted pre

servative up to levels of 0.1%, the list does not prohibit or limit the use of 

other preservatives. 

(E). Positive listing of ingredients, which are reasonably assessed as safe, is the 

best way to assure safe cosmetics. Such a list excludes the use of compounds out

side the list in the formulation of cosmetics. At present, however, integral pos

itive listing of all cosmetic ingredients, is not possible because of the lack of 

toxicological data. For important ingredients of which the main toxicological 
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properties are known, provisional lists can be compiled, which should be valid 

only for a short term, for instance 5 years. 

Instead of one large integral positive list the introduction of small classified 

positive lists will be more practical and surveyable. A model of such small positive 

lists has been designed in Table 1-X. 

(F). Labelling problems must be considered in a projected legislation and should 

involve the following: defined designations of the product- name; statement of the 

responsible firm; batch code; net contents and price per unit amount. Disclosure 

of potentially sensitizing compounds can be considered, which would aid the sens

itized consumer in avoiding certain sensitizers. 

(G). Efficacy statements can for instance be considered in a cosmetic legislation 

by a "positive list" of truthful efficacy statements, such as has been mentioned 

in the previous section. Defined and mandatory designations of a product's name 

might also prevent exaggerated efficacy suggestions of cosmetic products. An 

alternative way is to make scientific proof of claimed cosmetic actions which must 

be assessed by an expert panel. If the special cosmetic action is related to 

specific expensive ingredients (for instance protein hydrolysates, egg yolk, 

placenta extracts, vitamin A, royal jelly, avocado oil) quantitative statements 

must be made mandatory in order to make public control possible. Such statements 

will satisfy the consumer, but will also protect the bon-afide manufacturer from 

unfair competition. 

(H). A mandatory notification system of composition formulas can be considered. It 

must be organized in such a way that trade secrecy can be maintained. Such a regis

tration should not be related to safety or efficacy approvals by the government, 

as is the case with the registration of pharmaceutics and pesticides. The purpose 

of such a system is to give an efficient surveyability to the government with part

icular attention to the use of "safe" ingredients. Moreover, such a system creates 

the immediate availability of the formula to the medical profession in case of 

adverse skin reactions and accidental poisoning. On occasions where manufacturing 

errors can create very dangerous situations of massal poisoning, the availibility 

of the formula will facilitate chemical analytical control by the public health 

authorities. 

1.9. Existing legislations. 

No attempt will be made here to present a complete study of existing legislations. 

Very accurate details of national cosmetic regulations of many countries in the 

world are compiled by the International Federation of Societies of Cosmetic Chemists 

(IKSCC, annually since 1970). In this section a small number of existing legislat-
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TABLE 1-X POSITIVE LIST OF CLASSIFIED INGREDIENTS. 

A model. 

(A) COLOURS 

Fields of application and max.% 
.1 .2 .3 .4 .5 .6 .7 

Red 1 
Red 2 

CI 12085 
CI 45380 

.1 = lipstick 

. 2 = mouth,teeth 

.3 = eye area 

.4 = hair (non-oxydative) 

. 5 = skin in general (long stay) 

.6 = aerosol 

.7 = all others 

..Purity re
quirements. 

..Label warn
ings. 

..If provis
ional, state 
number of 
years 

(B) ANTIMICROBIALS 

Fields of application and maximum % 
.1 .2 .3 .4 .5 .6 .7 .8 

Formaldehyde 

Paraben-me 

Paraben-pro 

llexachlorophene 

0 . 1 

0 . 2 

0.05 

0.05 

-
0 . 2 

0 . 1 

-

0 . 1 

-
-
-

-
-
-

0 . 5 

-
-
-

1 

0.2 

0.3 

0.1 

.1 = preserv.single 

.2 = preserv.combin. 

,3 = baby skin 

•4 = skin,long stay 
deodorant 

5, nail 

0.3 

0.1 

.5 = mouth,teeth 

.6 = skin,short stay; 
soap 

.7 = aerosol 

.8 = others. 

NB for deodorant spray lowest of 4 and 7. 

..Purity re
quirements. 

..Label warn
ings. 

..If provis
ional, state 
number of 
years 

(C) UV-ABSORBERS 

Field of appl.-max% 
1_. .2 

2.Ethoxyethyl.p.methoxycinnamate 

2.2' .4.4'.tetrahydroxybenzophenone 

0.1 

0.2 

.l=sunscreen 

.2=colour stabilis
er 

..Purity re
quirements. 

..Label warn
ings. 

..If provis
ional, state 
number of 
years. 
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ions will be discussed to give an idea of the differences in rule making in the 

different parts of the world. 

( USA ). The Food Drug and Cosmetic Act of 1938 does not include in its definition 

products which protect the body or which prevent disease, such as sunburn prevent

ives, deodorant-antiperspirant, antiseptic soaps and fluorinated dentifrices. These 

products are regarded as drugs, and regulated as "over-the»counter" drugs (Federal 

Register, 1972) which can be sold freely without prescription. These OTC-drugs 

have recently been critically examined for their safety, efficacy and accurate 

labelling (Giovachini, 1975). These criteria have, however, not yet been defined 

for cosmetics in general. For the present the FDC-act prohibits the trade of 

"adulterated" and "misbranded" cosmetics. Adulteration is concerned with the cosm

etic substance, and has been defined by the law as not containing injurious ingred

ients, nor being prepared or stored under unsanitary conditions. Misbranding has 

to do with the label and the package. The law defines misbranding as untruthful, 

false or misleading information. Unfortunately, the burden of proof for adulteration 

and misbranding lies with the government, which in many cases is difficult with 

only such generalized definitions. It is therefore not surprising that the govern

ment with such a weak statutory situation has often considered the promulgation of 

special regulations under the protection of existing laws, to detect adulteration 

or misbranding without further proof. It could be for instance by the creation .of 

negative, positive or limiting lists of ingredients, such as is the trend in Europe. 

It has been done, however, in a very restrictive sense. At present the following 

special regulations exist: a positive list of synthetic organic colours with mand

atory certification for each batch which can meet the defined purity standards; 

negative listing of bithionol, mercury compounds, vinylchloride and hexachlorophene 

(with minor exceptions). In relation to misbranded cosmetics the following special 

regulations exist: obligation of a minimum of 2% egg in egg shampoos and more 

recently a mandatory qualitative formula labelling (Federal Register, 1974). This 

latter regulation has been promulgated under another law, namely the Fair Packaging 

and Labeling Act, that is also valid for cosmetics and which states that labelling 

should facilitate value comparisons. It remains doubtful, however, whether such 

formula statements would aid the consumer in his purchase. The most recent rule

making regulation under the existing legislation in the USA is the "voluntary cosm

etic registration programme" (FDA, 1972), which is now in its fourth year. All batch

es of produced cosmetics should be voluntarily registered in detail, including raw 

material composition to a computerized data bank. Also all product experience records 

of the manufacturers should be voluntarily registered. Computerized data will 

contribute very useful information in regard to cosmetic safety. 

( EEC ) . The EEC cosmetic directive that has been accepted in July 1976, has made 

an approach to cosmetic safety by an enormous negative list ( EEC,1976 ; Annexe II) 
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of more than 400 substances. Many of these substances never have been and probably 

never will be used in cosmetics. It is doubtful whether such a list has a practical 

significance, except if it is reduced to a small number of compounds, which have 

or will have cosmetic interest. More useful is a limiting list ( EEC, 1976; Annexe 

Ill-l) of dangerous materials, but which are technologically indispensable. These 

compounds are permitted below defined levels and for defined field(s) of applic

ation. This list is a limiting list in the negative sense, because other substances 

outside the list can still be used. Annexe 111-2 of the directive, however, has a 

positive character, because only these colours can be used for application where 

there is a possible contact with mucous membranes. Annexe IV is a provisional list 

valid for 5 years, containing materials of which there is insufficient toxicological 

information. By these listing systems there is still no guarantee that new injur

ious ingredients will not be introduced in cosmetics. Because of this danger article 

llbis has been added in the directive, which states that within one year after the 

expiry period for the implementation by the member states appropriate propositions 

for the establishment of lists of permitted substances (positive lists) should be 

studied. Regarding formula disclosure, the directive states that in case of accid

ental poisoning (article 7.3 of the directive) adequate and sufficient information 

regarding harmful substances should be made available to the competent authority 

of public health. 

( Swiss ) . Legislation on cosmetics ( Schweiz.F,idg.Gesundheitsamt,1967) has made 

a start on a toxicological approach towards safety. The LD (oral toxicity, rats) 

of cosmetic products which come into contact with the mucous membranes, should be 

lower than 5 g per kg bodyiveight. For all other cosmetics the limit is 0.5 g per 

kg bodyweight. Swiss legislation also has a positive list of pharmacologically 

active substances, which means that no other pharmacologically active compounds 

outside the list can be used. Unfortunately no definition is made for the term 

"pharmacologically active". Preservatives and colours seem to be regarded as "add

itives" and thus are outside the scope of the list. The list will be periodically 

updated to the current state of cosmetic science (Wiesmann, 1975), but the latest 

version of 1970 ( Schweiz.Eidg.Gesundheitsamt, 1970) contains only 3 sunscreens 

and 17 antimicrobials, which is probably far below the number of actually used 

compounds in Switzerland. According to an inquiry up to January 1975 in the 

Netherlands (Head-inspection of Public Health, 1975) 16 sunscreens and 41 anti

microbials are used in cosmetic products in the Netherlands. Regarding qualitative 

label claims of pharmacologically active substances, an obligation in the law is 

stated that at least 10% of the defined limit on the list should be present in the 

product. Vitamin claims must be annually certified by the government. The claim is 

analytically controlled by a public laboratory and at the expense of the manufact

urer. The Swiss legislation also has an indicative list of efficacy statements to 



prevent exaggeration and untruthfulness of information to the consumer. 

(The Netherlands) . The first Dutch Cosmetic Act (Cosmeticabesluit,1968)has form

ulated the safety of cosmetics as follows: cosmetics shall never be injurious, nor 

possibly be injurious, if employed according to their directions(article 2.1). 

The harmfulness to health has, however, not been defined toxicologically in the 

act. Besides a negative list of 14 toxic elements and 20 organic ingredients, the 

act has a limiting list (in negative sense) of 20 ingredients with defined limits 

of concentration, fields of application and mandatory label warnings. A second 

version appeared in 1976, in which two positive lists were added, namely of eye 

make-up colours and of quaternary ammonium compounds for use in mouth, skin, scalp 

and hair products. Formula disclosure is not mandatory in the Netherlands, but 

such a submission occurs frequently on the basis of cooperation by manufacturers, 

in cases of adverse reactions or doubts of safety. A practical version of the 

Dutch Cosmetic Act 1976 has been published by Liem (1976). 


