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INTERNATIONAL EDIEMME 
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Summary: each paper must be headed by an English language title of not over 70 characters (including spa­
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figures, photographs, graphs, or diagrams should be submitted on separate sheets. · 
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THE ROLE OF PRESERVATIVES IN CONTROLLING 
MICROBIAL CONTAMINATION INTRODUCED 
IN THE MANUFACTURE OF COSMETICS 

E.F. Warwick 
Rohm and Haas Company Spring House, Pennsylavania , USA 

Receveid: Octob.er 30, 7997. Presented at the IV lnternational Congress on Cosmetic Der­
matology "Progress in Cosmetic Dermatology: Science and Safety" Roma (lta/y) October 3 7 
- November 2, 7 99 7. 

Key Words: Microbio/ Contamination: Preservatives: Microbiologica/ Monitoring: Programs. 

__________________ synopsis 
The use of a preservativ~ or a preservative mixture cannot be the only means by which cosmetics 
and toiletries are protected from microbial contamination introduced during the manufacturing pro­
cess. The use of a preservative must be coupled with laboratory tests which demonstrate that the 
preservative system is effective and stable in the product. In addition, manufacturing practices must 
strictly control the le.vels of microorganisms which are introduced to products via routes such as raw 
materials and improper storage and handling practices. A microbial quality assurance program is es­
sential in manufacturing cosmetics and toiletries. Such a program will ensure that use levels of 
preservatives are not consumed eradicating high levels of contaminants introduced during manufac­
turing so that an adequate leve] of the preservative will be present to protect the product throughout 
its life. 

------------------Riassunto 
L'uso di un conservante o di una miscela di conservanti non può essere il solo mezzo per eliminare i 
contaminanti introdotti durante i processi di lavorazione. L'uso del conservante deve essere convali­
dato dai test di laboratorio che ne dimostrino l'efficacia e la stabilità nel prodotto finito. Inoltre tutto 
il processo di lavorazione deve essere eseguito in modo da ridui;re il livello dei microrganismi intro­
dotti sia attraverso le materie prime che attraverso l'ambiente. E, quindi, di fondamentale importan­
za seguire le norme di buona fabbricazione affinchè i preservanti introdotti nel cosmetico servano a 
conservarlo bene durante tutto l'arco della sua vita. 

49 
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Preservatives are designed to protect clean pro­
ducts from occasionai microbial challenges en­
co u n tered through use. The addition of a 
preservative or preservative mixture to a pro­
duct cannot be the only means by which cos­
metics and toiletries are protected from micro­
bial contamination in a manufacturing environ­
ment. To prevent contamination of cosmetics 
and toiletries, it is essential that each of the fol­
lowing items are addressed in developing and 
manufacturing such products: 

• An adeguate leve] of a preservative must be 
added to the product. 

• The preservative must be stable in and com­
patib le with the product for the timeframe 
over which protection is required. 

• Precautions must be taken as to how the pro­
duct is manufactured, stored and handled (i .e., 
good hygiene practices must be followed in 
manufacturing). 

Why do contamination 
problems occur in 
preserved products ? 

On-going emphas is on safety, regulatory and 
environmental issues continue to impact on the 
preservation of cosmetics and toiletries. As a re­
sult, preservative use is being driven towards 
lower use level s, lower toxicity active in­
gred ie nts (including "natura l" and even 
"preservative free" products), and less volati le 
active ingredients. 

Unlike the forgiving high levels of preservatives 
such as formaldehyde used in the past, typical 
use levels of many of today's preservative sys­
tems are not able to withstand continuai repea­
ted challenges of high Jevels of microorganisms 
which occur in improperly maintained manufac­
turing facilities. In such situations, the preserva-
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tive(s) can be consumed or overwhelmed, and 
the product will no longer be protected from 
subsequent microbial challenges. This can result 
in consumer exposure to contaminated or inade­
quately preserved products.In addition, on-go­
ing focus on water conservation and waste mini­
mization and detoxification is forcing manufac­
turers to recycle process and wash water, and to 
treat wastes prior to discharge. When recycled 
water is not effectively monitored and treated 
with biocides, microbial contamination pro­
blems will arise and will provide yet another 
source of challenges to the preservative systems 
used in products which come into contact with 
recycled water. Tightening regu lations on waste 
water discharges can also lead to greater reluc­
tance to clean and sanitize equipment since it is 
more difficult to di scharge large volumes of wa­
ter containing cleaners and sanitizers such as 
bleach or quateraty ammonium salts. If cleaning 
and sanitization frequency is reduced to avoid 
discharge regulations, microbial contamination 
problems can occur more frequently. 

Unlike older preservatives such as formaldehyde, 
the preservatives used today have very low va­
pour pressures. The use of low vapour pressure 
actives results in little or no preservative presen­
ce in the headspace and condensation in storage 
tanks. As a result, microorganisms introduced 
into the headspace of a storage tank by poor sto­
rage and handling practices will often proliferate 
in the condensate water on the product surface, 
on the walls and ceiling of the tank and on the 
agitator shaft. When new materia! is added to the 
tank, the microorganisms on the walls and sur­
face of the product are introduced to the bulk pre­
served product. Over time, this process initiated 
by poor storage and handling practices can lead 
to microbial contamination in a preserved pro­
duct because: 

• Some or all of the preservatives in the product 
can be consumed each time large numbers of 
microorganisms introduced to the product are 



eradicated. Eventually, the preservative can be 
depleted. 

• Biofi lms can form on unprotected surfaces in 
storage tanks. Biofilms provide protection for 
microorganisms malcing it more difficult for the 
preserva ti ve in a product to eradicate th e 
microorganisms. 

• As a greater number of microorganisms come 
into contact with a preservative system there 
is a greater like lih ood of enco unteri ng 
microorganisms which are less susceptible to 
the preservative. Continued poor storage and 
handling conditions can lead to the develop­
ment of a mi crobial popu lati on which is not 
contro ll ed by the preservative system, par­
ti cu la rl y w hen a n inad equ ate level of 
preservative is being used. 

• The more often la rge microbial populations 
are exposed to inadequate levels of preserva­
t i ves, the g reater the c hance t hat so me 
microorganisms may respond to the preserva­
tives and after their susceptibility to it. This 
can lead to the development o f a microbial 
popul ation which is resistant to the preserva­
tive system being used. 

How do you prevent 
contamination problems? 

Th e fi rst s tep in preventing mi crobial con­
tamination in products is a thorough laboratory 
evaluation of candidate preservative systems 
during product development. Such an evalua­
tion should include 1igorous multiple challenge 
testing and accelerated aging studies. It is criti­
ca i to inc lu de accelerated ag in g studi es in 
evaluating preservative systems to ensure that 
the preservative system chosen will be stable in 
and compatible with the formul ation from the 
time the product is manufactured unti! it is used 
by the consumer. Accelerated aging can be in-

E F Warwick 

corporated into the challenge test by perfonning 
additional challenges after various periods of 
aging . In addition, fo llowing the preservative le­
vels remaining in the product afte r var io us 
aging intervals provides valuable informat io n 
for assessing the ability of the preservative to 
protect a product over an extended time period. 

The next step in preventing microbia l con­
tamination in products is to ensure that the faci­
lities manufacturing the product are following 
good hygiene practices. Good hygiene prac tices 
must encompass the fo llowing: 

• Raw materials 
• Process water 
• Cleaning and sanitization practices 
• Storage and handling practices. 

Raw materials can be a tro ublesome source of 
microbial contaminants in manufacturing facili­
ties. Aqueous raw materials often support mi­
crobial growth, and many non-aqueous raw ma­
terials can harbour bacterial and fungal spores. 
Natural raw materials are usually very suscep­
tible to microbial contamination. Raw materials 
which are susceptible to contamination must be 
treated and/or preserved prior to entering the 
manufacturing area. Microbial limit specifica­
tions and preservative specificat ions should be 
put in piace for these raw materials to ensure 
that contaminated materi als do not enter the fa­
cili ty, and that raw materials which are readi ly 
contaminated are protected with a preservative. 
Specifications must also include formulations or 
dilutions of raw materials such as aqueous solu­
tion of dyes which are made in the faciLity and 
which are often more susceptible to contamina­
tion than the raw materials as received. 

Water is probably the most common source of 
microbial contamination in manufacturing faci­
lit ies. Mains water often contain low levels of 
microorganisms such as the ubiquitous Pseudo­
monas species as water authority standards do 
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not demand the absence of all microorganisms. 
Given that water supplies will bring this low le­
vel of microorganisms into a manufacturing fa­
cil i ty, care must be taken to ensure that the 
microorganisms are not exposed to environ­
ments which will allow them to multiply. 
'çreatment units such as de-ionizing resin beds 
and reverse osmosis purifiers offer ideai sites 
for bacteria to collect and multiply. Such units 
must be cleaned and disinfected regularly to 
prevent accumulation of microorganisms. Stag­
nant water must be avoided in pipes, and, if pre­
sent, must always be flushed to waste with co­
pious quantities of microbially clean water prior 
to using the pipe. If water is stored in tanks 
prior to use it should be treated with a biocide 
or stored at >75°C to contro] microbial growth. 

Cleaning and sanitization procedures are also 
important tools which will help prevent micro­
bial contamination problems if they are use cor­
rectly. It is crucial that such procedures are vali­
dated first to ensure they are effective. In addi­
tion it is equally important that the procedures 
are documented so that the desi red results 
(eradication of contaminants) are achieved by 
ali workers every time they are used. lt is not 
enough to state that equipment be sanitized with 

. steam after each use. An effective procedure 
would specify in detail when it needs to be 
done, how to clean product residues out to the 
system prior to steaming, how and where to 
steam, how long to steam, and how to validate 
that the procedure was effective. 

Storage and handling practices in manufactur­
ing can have a tremendous impact on the micro­
bi al quality of products. from the start , a 
manufacturing facility needs to be designed 
with hygiene issues in mind. Design should in­
clude details such as: 

• High quality, non-porous materials of con­
struction 
• Short pipe runs 

52 

• Minimum number of joints, valves, manifolds, 
gauges 
•No dead end lines 
• Sloped pipes for good drainage 
• Storage tanks with hatches that seal and air 

vents which are protected with microbiologica! 
fi lters. 

In addition, worker training which emphasizes 
the importance of good plant hygiene and how 
to practice good plant hygiene is invaluable. 
Workers need to gain a basic understanding and 
appreciation of the facts: microorganisms are 
very small, microorganisms are everywhere, 
microorgani sms grow rapidly, and microor­
ganisms cause raw materials and products to go 
bad. Worker training should also raise the leve! 
of awareness of the ways in which they might 
introduce microorganisms into raw materials and 
products if specified practices and procedures 
are not followed. Examples of actions workers 
who receive appropriate training can and will 
control include: 

• Leaving tank hatches open 
• Pumping air into storage tanks with new deli­
veries 
• Leaving hoses and pipes filled with product or 
water 
• Improper use of protective clothing in packag­
ing areas 
• Improper cleaning and sanitization practices. 

Finally, microbiologica! monitoring programs 
are a very important component in any program 
designed to ensure that contamination problems 
in manufacturing are controlled and minimized. 
Raw materials, water, products and equipment 
must be sampled for microbiologica! analysis 
on a regular basis. The frequency for sampling 
should depend on issues such as: 

• Susceptibility of raw materials or products to 
contarnination 
• How water is treated, stored and used in the 



faci lity 
• How often equipment is shut down or changed 
over 

For microbiologica! monitoring programs to be 
effective, in addition to sampling and analysis, 
one needs to develop responses to the detection 
of contamination whether the leve! is low or 
high. For example, if a low leve! of contamina­
tion is detected in a raw materiai should it be 
treated, returned to the supplier, used in the next 
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Contact Dermatitis; Euxy/ K 400. 

_________________ Synopsis 
To achieve what is technically necessary with the optimum economy with a simultaneous reduction 
of human and eco-toxicological risks, important secondary conditions in the selection and use of 
chemical preservatives have to be considered. 
Nevertheless, the use of preservatives in cosmetic preparations always bears a slight remaining risk 
from the dermatological/allergological point of view. For this reason a specific dermatological/al ler­
gological evaluation of observed incompatibilities is extraordinari ly important. 
I think that our experience, as well as many discussions with dennatologists allows us to conclude 
that even in future, no preservative of the requi red microbiologica] efficiency will become avail able 
which at the same time has an absolutely zero potential for sensitizing of the human. 
Talking about preservati ves with a proven minimum sensitization potential, such as Euxyl K 400, ali 
side effects in the course of the monitoring shou ld be estimateci. 
Thi s esti mation has to lead to a ri sk/benefit ratio which does not endanger the user more than neces­
sary considering a li ava ilable experience. 
Premature and non-proven publications can discredit active agents quicker than new ones can be de­
veloped. 

Riassunto 
L'attenta selezione dei conservanti per uso cosmetico è molto importante per evitare i ri schi eco-tossi­
cologici connessi con il loro impiego, impiego che comunque, presenta rischi di carattere sia allergo­
logico che dermatologico. Per questi motivi è molto importante valutare preventivamente gli eventua­
li effetti allergo-dermatologici. 
Secondo la nostra esperienza suffragata anche dal parere di molti dermatologi, credo si possa affer­
mare che neanche in un prossimo futuro sarà possibi le reperire sul mercato conservanti che attivi dal 
punto di vista microbiologico, siano non sensibilizzanti per l'uomo. 
Parlando di conservanti come l'Euxyl K 400, di cui si conosce il potenziale di sensibilizzazione, è ne­
cessario studiarne a fondo tutti gli eventuali effetti collaterali. L'approfondita conoscenza di questi 
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dati è necessaria per valutare il rapporto rischio-beneficio del composto da noi selezionato per l'uso. 
Spesso la pubblicazione affrettata di dati ritenuti negativi perchè non attentamente valutati , può com­
promettere l'uso di nuovi derivati ancor prima del tempo occotTente per sviluppare nuovi prodotti. 
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l . I ntroduction 
The Council of Europe adapted the laws of the 
member states on cosmetic preparation by crea­
ting the guide-line 761768/EWG. 

Artide 2 says: 
"Cosmetic preparations with in the European 
Community must be harmless to human health 
in normai usage" 
Artide 6 paragraph l c. defines the stabi lity of a 
cosmetic product as follows : 
"The period of time the product keeps its origi­
nai function when stored appropriately and re­
mains stable especially with artide 2." 
Cosmetic products with a period of stabil ity of 
less than 30 months have to show the expiry ti­
me. 
Both articles demonstrate the necessity of avoi­
di ng unlimited growth of micro-organ isms in 
cosmetic products for technical as well as for 
health reasons. 

In demands for improved microbiological purity 
of cosmetic products, the prime arguments, of 
course, are those for safety with regard to heal­
th. However, it should not be forgotten that con­
taminateci or spoiled goods which are no longer 
able to be sold are expensive to d ispose of. The­
refore, environmental aspects of no little impor­
tance are also arguments in favour of good mi­
crobiologica! quality. 
The numbers of adverse reactions to cosmetic 
products reported in practice are very low in re­
lation to the numbers of pack units sold (IKW: 
over 13 years 1/1.9 million pack units). This is 
most certainly attributable to the increasing ef­
fort to improve microbiologica! quality by more 
hygienic production and an optimised use of 
chemical preservatives. 

2. Preservation 
Preservation means the inclusion of temporarily 
limited protecting mechanisms in the products 

K.H. Diehl 

to keep the initial quality. 
An uninhibited growth of micro-organisms in 
cosmetic products may have consequences: 

- for products in container 
- for technical p lant 
- for the production 
- for the environment 

e.g. - odour 
- health risks 
- increasing complaints on skin irritation 

Some aspects will be reviewed. 

Contaminating organisms 
- may metabolize components of the formu­
lation 
- secrete materiai which may react with 
components 
- microbial cellular components and/or me­

tabol ic by-products may serve as nutrients 
for other organisms 

- microbial endo- and exo-toxins may cause 
adverse reactions in consumers, e.g. lipo­
po lysaccharide (LPS) ce li envelope of 
gram negative organisms is pyrogenic 

- microbial toxin s such as staphylococcal 
enterotox ins are mutagenic and increase 
the rate of celi divi sion of lymphocytes 

A long term protection against microbial growth 
by physical methods is practically impossible, 
because of the actual compositions and handling 
of the cosmetic products. Products that can al­
ways be recontaminated cannot be protected by 
physical methods. 
By the use of chemical preservatives, the gro­
wth of bacteria, yeasts and moulds can be inhi­
bited and spoilage can be avoided while the pro­
duct is in the tracie channel and in the hands of 
consumers. The users are protected from possi­
ble health risks caused by microbial toxins and 
other products of metaboli sm. 
As common practice shows: preservatives are 
essential, and only a chemical preservative gua­
rantees permanent protection of cosmetic produ­
cts. 
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3. Requirements for 
chemical preservatives 

"Preservatives are defined as chemical substan­
ces or mixtures with low toxicity and good skin 
tolerance which in low concentrations, general­
ly O. I - 5000 µg/m l or g, destroy or inhibit the 
development of micro-organisms and exh ibi t 
good compatibility with the product that they a­
re to protect." (Wallhau13er) 

A modern preservative has to be an optimal 
compromise of the required profi le: 

A. Microbiology 
- broad spectrum of effect against micro-organi­
sms 
- biocida! = rapid onset of effect 
- biostatic = prolonged effect 

B. Application 
- compatibility with other ingredients 
- temperature stabil ity 
- stability at different pH values 
- res istance to light 
- no problem of incorporation duri ng the manu-
facturing process. 
- specifi c solubilizing properties -> water 
- no additional corros ion 
- non unpleasant smell 
- high degree of economy 

C. Toxicology 
- low toxic ity potentia l to human being 
- > subject of appendix VI EEC cosmetic regu-
lation 

D . Environment 
no adverse effect on the environment 
environment friendly = acceptable risk 

assessment 

Needless to say, no antimicrobial agent fulfils 
all of these criteria. 
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So it is a duty of companies like Schiilke & 
Mayr to develop multicomponent preservative 
systems for the fo llowing reasons: 
- to increase the spectrum of antimicrobial acti­
vity 
- to benefit from possible synergistic or additive 
antimicrobial effect 
- to reduce the toxicological hazard by use of 

lower co ncentratio ns of each componen t 
preservati ve 

- to reduce the likelihood of the development of 
adapted organisms 
- to obtain possible cost savings as a resu lt of u­
sing lower concentrations. 

4. Toxicology 
of preservatives 
The most important objectives of the EEC Co­
smetic Directi ve is consumer safety, that means 
to protect the consumer from health risks and 
from misleading information. 
To meet this objective the guide- li ne 
(76/768/EEC) includes a huge list o f prohibited 
materi als as well as various positive lis ts, e .g. 
the positive list of approved preservat ives (Ap­
pendix VI). 
This lis t includes only antimicrobial substances 
checked according to the gu ide- li nes of the 
Scientific Committee for Cosmetology (SCC) of 
the EEC commission . The expert opinions on 
toxicity an compatibility are evaluated by the 
members of the commi ttee - ali independent 
scientists of ali EEC states - and judged as har­
mless for the recommended application. 
The registration also stipu lateci the maximu m 
concentrations considered to be safe for applica­
tio n in cosmetics. 
Today the consumer often is iITitated by the en­
dless discuss ion about preservatives which are 
always identified as poisonous. In this negative 
discussion, especially in the cosmetic field, sli­
ghtly biased arguments are used, in many cases. 



From the view point of marketing products free 
of preservatives are often desired. But the idea 
that a li skin incompatibilities could be avoided 
with such products is an error. 
The argument "free of preservatives" is often 
true in the legai sense only of the relevant para­
graphs, because non of the preserving agents 
me ntioned in appendix VI has been applied. 
Preservatives - if not applied mainly for the pur­
pose of preservation - or other antimicrobial 
substances in formulations of cosmetic products 
may lead to the following statements created by 
clever advertising agents; 
- "free of chemical preserving agents" 
- "contains no synthetic preservative" 
- "unpreserved" 
- "free of preservatives" 
- "free of preserving agents" 
So the question may be asked if, for example, it 
is better for the customer, from a toxicologi­
cal/dermatological point of view, to use a body 
lotion preserved with 2% of phenethyl alcohol 
instead of I% of phenoxy e thanol. 
Or what about the increased risk of incompatibi­
lities by the use of preserving substances of " na­
tural origi n" like benzoin tincture , hinokitol , 
propoli s extract or thyme oil? In this case the 
following should be born in mind: 
Many of the most potent tox ins are deri ved 
from natural sources. Many ingredients of natu­
ral products a re not yet identified. The ir har­
mlessness is drawn from innumerable reports o­
ver centuri es of experi ence which cannot be 
completely validated from the present scientific 
point of view. 
According to the old law of nature: if natural 
materials have no side effects and are complete­
ly harmless, might not they also be completely 
ineffective? 

To minimize the human and environment ri sks 
in the use of chemical preservatives which is 
absolutely essential for technical reasons, these 
preparations must be applied only in the techni­
cally necessary amounts. 

In practice this means 
- as little as possible 
- as much as technically necessary. 

5. Biovalidation -
challenge testing 

K.H. Dieh/ 

Using the technically necessary amount of a 
preservative means avoiding a too high as well 
as a too low dosage. 

This means no 

U nderdosing 
which leads e.g. to in adeq uate effects, a false 
feeling of securi ty or adaption of the micro-or­
ganisms. 

as well as no 

Overdosing 
which leads e.g . to uneconomical work, greater 
toxicity, greater environmental pollution. 

In practice, this means that the evaluation of the 
concentration necessary for effective safety is of 
extreme importance. 
Preservatives are tested to de termine the type 
and minimum (opti mal) effective concentrations 
which meet acceptance criteria and documen ­
ting for the microbiologica! safe ty and stabi li ty 
of cosmetic products. 
Chemical preservatives in the concentration re­
commended for use are o nly effective, if they a­
re bioavai lable. 
The amount of free unbonded preservative and 
its efficacy must thus be de termined by means 
of a suitable test. As the amount of preservative 
detected by analysis is not a lways identica] with 
the bioavailable amount, due perhaps to absor­
ptio n, instability and so forth, a preservation 
load test is the most valuable procedure for de­
termining the preservative effect (long term ef-
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fect) in the substrate to be preserved. The most 
useful results are obtained when the test is car­
ried out in the final container after specified sto­
rage times. but this is expensive in practice. 

S & M is doing a repetitive challenge test with 
six inoculati on cycles which simulate condi­
tions encounte red in practice. Thus, in the S & 
M Koko test, in various series different concen­
trations of the preservative to be tested are ad­
ded to the unpreserved samples. A constant mi­
croorgani sm load is achieved by periodic inocu­
Jation (inoculation cycles) of the test prepara­
tions. lmmediately before inoculation, samples 
of the ind ividuai preparations a re streaked out 
onto nutrient media. The preserving effect is e­
valuated from the extent o f the growth of the 
micro-organism on the nutrient media. The lon­
ger the time to the appearance of the growth, the 
more effecti ve is the preservative. 

In tab. I an example is g iven of the system of e­
valuation and documentation of the result obtai­
ned w ith a body lotion. 

If such results are obtained with actual products, 
if possible ones coming directly from the produ­
ction fine, it can be assumed that the stability 
period of 30 months stipulateci by the Cosmetics 
Decree wi ll be achieved. 

Because of the current public debate about pre­
servation, and thus about the preservatives used , 
the re are many people who want to reduce the 
reguirements for the preservation of cosmetic 
products and thus the reguirements of such load 
tests. For example, there is debate about having 
onl y mi crob istatic effect iveness, no multip le 
load, inoculat ion with lower numbers of organi­
sms, and other matters. 
Based on our fifteen years of experience w ith 
load tests for cosmetic products, we believe tha t 
minimi s ing the require ments in preservation 
load tests would put in jeopardy the standards o f 
microbial purity and stabi lity achieved in the 
fast few years. For example, in the majority of 
cosmetic products, a preservative with on ly a 
mi crobi sta tic effect is not suffic ient even to 
mainta in the initial microbial situation. For pra-

Table I. 

Product Con c. 
(%) BY+F 

Blank 
reading o 2+ 2+ 

0.05 
O. IO 
0.20 

B = Bacteria 
Y = Yeasts 
F= Fungi 
*Euxyl K 400 
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INOCULATION CYCLES 

2 3 4 
BY+F BY+F BY+F 

3+ 3+ 3+3+ 3+ 3+ 

- 2+ 2+ 3+ 3+ 
+ + + + + 

5 
BY+F 

3+ 3+ 

+ + 

6 
BY+F 

+ 2+ 



etica! req uirements, the preservative chosen 
must have microbicida! properties. 

6. Sensitization potentia l 
of Euxyl K 400 
Incompatibilities with preservatives, especially 
to skin, are discussed again and again by exper­
ts such as dermatologists, as well as less profes­
sio nally by the public. 
In the course of a tox icolog ical evaluation of a 
preservative special attention is paid to the der­
matologica! tes ts, especially the sensitization 
potenti a l. 

Euxyl K 400 used since 1984 has been increa­
sing ly applied in cosmetics since 1987 as an al­
ternative to the isothiazolinones. 

KH D1ehl 

sen. None of the studies showed any sensitiza­
tion potential of Euxyl K 400. It is well known 
that results of animai tests cannot directly be ap­
plied to humans. Thus it is impossible to draw 
the conclusion that the tested substance wi ll de­
finitely not lead to alle rg ies in human beings 
from the negative results of animai tests. 
It can only be stateci that a substance which sho­
wed negat ive res u lts in e .g. the Magn us­
son/Kligrnan test is like ly to have only a very 
slight sensitization potential for humans. 
So it makes sense to monitor the sensitization 
effects of a substance in future applications due 
to the possibility of allergie reactions. 
Up to now more than 8000 consecutive patients 
with suspected alle rg ie contact dermatitis have 
been patch-tested w ith Euxyl K 400 in more 
than 20 different hospitals . 
Let me repeat that these tests have been carried 
out on patients a lready suffering from certain 

Table Il. 

Number of 
patients 

Test eone. posit. react 
Euxyl K 400 with clinica! relevance 

DKG* 3.762 
Bologna 2.057 
Modena 1.033 
Gottingen 8 16 
Hamburg 482 

* DKG: Deutsche Kontaktdermatitis-Gruppe 
(German Contact Dermatitis Group) 

In the following let me g ive you some details on 
the sensitization potential of thi s preservative. 
In severa! laboratories Euxyl K 400 has been in­
dependently investigateci for sensitizing poten­
tia l in animai tests. The max imization test afte r 
intradermal and repeated topica! application to 
the guinea pig (OECD guide lines) according to 
B. Magnusson and A.M. Kligman has been cho-

0.5% pet 
2.5% pet/eth 
2 % PG 
0.5% pet 
0.5%pet 

19 
li 
2 1 
4 
2 

0.5% 
1.1% 
2 % 
0.5 % 
0.4% 

skin diseases to answer the question whether an 
irritating effect could be caused by Euxyl K 
400. Persons with healthy skin cannot be com­
pared with these patients. 
The results of some fi nished patch tests are 
shown in the following table 

In Contact Dermatitis 1991: 25, 1- 18 the Euro-
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pean Environmental and Contact Dennatitis Re­
search Group recommends for dibromo dicya­
nobutane a test concentratio n of O. I % (corre­
sponding to 0.5% of Euxyl K 400) for patch te­
sting. 
When estimating the sensitization potential of a 
preservati ve the number of applications must al­
ways be viewed in relation to the numbers of 
cases of proven side effects over an observation 
period of severa! years. Only on the basis of this 
risk/benefit ratio can the sensitization potentia l 
be evaluated fairly. 
lt may be assumed that there were in 1988 a­
bout 2 x 109, in 1989 6 x 109

, and in 1990 6 x 
I 09 applications by cosmetic use rs in the fonn 
of rinse off and stay on products preserved with 
Euxyl K 400. 
If the patch test results are considered against 

the above figures, the allergenic potenti a l of Eu­
xyl K 400 is apparently only low. 
According to statements of well-known derma­
tologists Euxyl K 400 is a preservative with an 
extremely small sensit ization potential and thus 
is a very good a lternati ve to isothiazolinones 
and other preservatives. This judgement is ba­
sed on the results of the monitoring the side ef­
fects of Euxyl K 400 for severa! years, showing 
a very good risk/benefit ratio. 
This is clearly demonstrated by a comparison of 
the results of Euxyl K 400 shown in fi gure 2 
with those of other preservati ves evaluated in 
the DKG, Bologna and Modena studies. 
T he next table shows the information drawn 
from persona! communications. 

Table lii. 
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DKG* study 
parabens 
isothiazolinones 

Bologna 
Modena 

* DKG: Deutsche Kontaktdermatitis-Gruppe 

formaldehyde 
3% 
5.2% 
isothiazolinones 
parabens 

Positive react. 
with clinica! 

RELEVANCE 

2.4% 

4-6% 
2.8% 



Aspect on b iocide use 
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FROM PRESERVATIVES 
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_________________ Synopsis 
The use concentration of preservatives in topica! products is generally in the range of O.O I % to I % . 

Owing to their inherent reactivity, many of these chemicals can induce a llergie contact dermatitis 
and occasionally irritant contact dermatitis. An overwhel ming number of preservative formu lations 
are marketed under various trade names and synonyms. Unfortunately, the re is no single source of 
information regarding the production, import and use of the different preservatives. The present pa­
per focus on 5 topics re lated to contact allergy and skin irritation caused by preservatives: 
I) The re lationship between predictive test results in animals and man and the clinica! experience. 
2) Routine patch testing wi th preservatives - ingredient labelling. 
3) Kathon CG. 
4) Change in the industry 's cho ice of preservati ves. New preservatives bring a lo ng new reports on 

a llergie contact dermatitis. 
5) Quaternary ammonium compounds as irritants. 

Riassunto 
La concentrazione d'uso dei conservanti per i prodotti di uso topico varia in genere dallo 0,0 1 a l I % . 
A causa della loro e levata reattività questi composti chimici possono indurre dermatite da contatto e 
occasionalmente dermatite irritativa da contatto. Molti conservanti sono catalogati ed e lencati con 
diversi nomi brevettati, presentati spesso anche con sinonimi. In questo lavoro si pongono a con­
fronto c inque problematiche connesse con l'insorgenza di eritemi cutanei o con allergie da contatto 
provocate dall'uso di conservanti. 
1) La relazione riscontrata tra i tests preditti vi sull'animale e sull'uomo e l'esperienza clinica. 
2) I patch-test con i conservanti in relazione agli ingredienti riportati in etichetta. 
3) Kathon CG 
4) Cambiamenti ne ll 'uso dei preservanti. L'uso di nuovi conservanti comporta la comparsa di derma­
titeallergica da contatto. 
5) Gli ammoni quaternari come irritanti. 

65 



Contact al/ergy and irritation from preseNafives 

Preservatives may be defined as chemjcals ad­
ded to cosmetics, toiletries, household products, 
topica! drugs, and aqueous and emulsion sy­
stems in industry to prevent them from spoil ing. 
B iocides are chemicals capable of destroying li­
ving organisms, they are often used as preservati­
ves and some are used as antimicrobial drugs. 
Common to these chemicals is their abiJjty to in­
terfere with certain chemical reactions and/or with 
the growth of molds, fungi , bacteria or parasites. 
The concent:ration used for preservatives in the fi­
nished products is generally in the range of O.O l % 
to 1%. 
These reactive chem icals can induce a llergie 
contacl dermati tis, hence they are often inc ludecl 
when clermatitis patients are patch tested. 
An overwhelming number of preservative for­
mu lations are marketed uncler various trade na­
mes and synonyms. Unfortunately, there is no 
single source of information regarding the pro­
duction, import and use of the different preser­
vatives. 

Predictive tests with 
biocides relafed to fhe clini­
ca/ experience: 

There are examples of biocides with a s trong 
sensitizing potential in predictive allergy test in 
animals - but g iving a low inc idence of alle rg ie 
contact dermatitis cluring practical use. Chloro­
cresol was a strong sensitizer in the guinea pig 
maxi mi zation test wi th a frequency of positive 
reactions ranging from 15% to 84% of the ani­
mais tested, depending on the concentration u­
sed for induction. Interestingly, the use of chlo­
rocresol as a preservative in topica! corticoste­
roids is extensive, and in spite of that, c linical 
chlorocresol allergy occurs only sporadi cally 
( I ). 
Cytox 3522, containing I 0% methy lene-bi s­
thiocyanate, and equi valent products are used as 
biocides in indu striai water systems. Cytox 
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3522 sensiti zed a li animals in the guinea pig 
maximizatio n test. In spite of that, human sensi­
ti zation has not yet been reported. These two 
chemicals represent examples of s trong experi­
mental a llergens used in the environment but 
which cause only few cases of c linica! contact 
allergy. 
On the other hand, there are biocides with a lo­
wer sensitizing potentia l, which provoke a si­
gni ficant number of contact allergies, probably 
due to widespread use, often in higher concen­
trations. 
The parabens are moderate to weak experimen­
tal sensitizers. They are widely used and about 
6000 of 19000 cosmetic formulations in the U­
nited States are preserved with parabens. Para­
ben allergy occurs with a frequency around I% 
in patch test materia ls, which justifies the inclu­
sion of parabens in the standard series for patch 
Lesting. Among 8000 patients tested at Gentofte 
from 197 l to 1986 0.8% of females and 1.2% of 
males were paraben sensitive (2). Earlier, when 
parabens were used in higher concentrations as 
antifungal agents - paraben sensitivity was more 
freq uent. Edman and Moeller (3) and Gollhau­
sen and co-workers (4) both found an increasing 
freq uency of paraben sensitivity over the years 
among thei r eczema patients subjected to patch 
testing. Animai data with the parabens show a 
low sensitization rate. Goodwin (5) fai led to 
sensitize with ethyl-paraben using the guinea 
pig maximization test. Maurer (6) used the opti­
mization test and sensitized 3-4 of 20 guinea 
pigs to methyl-paraben - and none of 20 to pro­
pyl-paraben using epicutaneous cha llenge, whi­
le I O to 20 reacted following intradermal cha l­
lenge. 
The predictive test data cannot stand alone but 
must be evaluated in re lation to diagnostic patch 
tests and the exposure situation. 



Routine patch testing with 
preservatives - ingredient 
labelling. 

The Danish contac t dermatitis research group 
tested a number o f b iocides on consecutive e­
czema patients in 1983-1 984 (7). Some positive 
reac tions were found, bui they were of limi ted 
c lini ca! value, because the resul ts were freq ue n­
tly inexplicable. In most cases it was not possi­
ble to de termine if the reaction was a fa lse posi­
tive patc h test or if it was a n alle rgie reaction, 
whe re exposure to the a llergen was not traced. 
In a recent review on the recommended patc h 
test concentration for preservatives it was stri­
ki ng that for 21 of 34 che micals it was not pos­
s ible - o n the published data - to g ive a fi nn re­
comme ndation (8). 
This is an argument for the demand for labell ing 
the biocide contene on ali products, in order to 
make it easier to choose the appropriate bioci­
des for testing of the patie nts. 

Kathon CG (Cl+me-isothia­
zolinone) MCI/Ml). 

MCI/Ml is, of course, very much in focus - due 
to its widespread use and the occurrence o f con­
tact a llergy to the compound. The active ingre­
di ents in Kathon C G, chlo ro me thylisothiazoli­
none a nd methyli soth iazo li none are s trong e­
xpe rimenta l sensitizers (9- 10). The a llergen is 
now included in the sta ndard series and the pa­
tch test concentration is cu1Tently I 00 ppm in a­
queous solution. This is a compromi se and 200 
ppm may yie ld more re levant posit ive reactions 
( 11 ). The MCI/MI sto ry is stili no t comple te and 
more cleta i ls are to be expectecl . A recent Euro­
pean multicentre s tudy revealed that 3% of rou­
tine ly patch tested eczema patie nts were positi­
ve to MC I/MI with a great variation in the fre­
quency between the 22 centres ( 12). 

K. E. Andersen 

Change in the industry's 
choice of preservatives. 

The choice o f preservati ves in the cosmetic in­
d us try is inte resting to fo llow. Unfortunate ly, 
the figures are pub lished with a considerable de­
lay; the latest fig ures a re from 1984 (13). besi­
des Ka thon CG, Germall 2 a ncl DMDM hydan­
toin are used in increas ing amounts and subse­
que ntly reports on contact allergy to these new 
preser va ti ves have a ppeared in the li tera tu re 
( 14-15). New preservatives are followed by new 
reports on allerg ie contact dermatitis ( 16). 

Quarternary ammonium 
compounds as irritants. 

lrritant dermatiti s from preservatives is proba­
b ly very rare as the use concenrrations used are 
so low. However, some preservatives may be 
added in higher concentrat ions to the produc t to 
yie ld a n antimicrobia l effec t. An udder o intme111 
marke tecl in Denmark was significantly more ir­
ritating than a lternati ve skin care products in a 
chamber-scarificatio n test on volunteers, due to 
a high content of benzalkonium ch loride ( 17). 

In conclusion a better 
understanding of preservati­
ve contact allergy requires: 

I) a balanced view about the results of the pre­
d ict ive a llergy test and dose-response dete rmi­
nations, 2) information about biocide consum­
ption and distributio n, and 3) labe lling o f bioci­
de conte nt in the produc ts. T he quotatio n from 
Theophrastus Paracelsus is stil i perti nent: 
"Alle D ing s ind G ift 
un nichts ohn ' Gift.Alle in die Dosis macht, 
dass e in Ding kein Gift ist". 

67 



Contact al/ergy and irritation tram preservatives 

References 

1. Andersen K.E. (1986) Contact allergy to chlorocresol, formaldehyde and other biocides. 
guinea pig tests and clinica! studies. Aera Derm-Venereol 66, suppi. 125. 

2. Menné T., Hjorth N. (1988) Routine patch testing with paraben esters. Contact Dermatitis, 
19: 189-191. 

3. Edman B, Moller H (1982) Trends and forecasts for standard alle rgens in a 12-year patch test 
materiai. Contaci Dermatitis 8, 95- 104. 

4. Gollhausen R. et al. (1988) Trends in alle rgie contact sensiti zation. Contact Dennatitis 
18:147- 154. 

5. Goodwin B.F.J., Johnson A.W. (1985) Single injection adjuvant test. Curr Probi Dermatol 
14: 201 -207. 

6. Maurer Th. (1985) The optimization test. Curr Probi Dermatol 14, 114-15 I . 
7. Andersen K.E., Veien N. (1985) Biocide patch tests. Contaci Dermatitis 12: 99-103 . 
8. Andersen K.E., Rycroft (1991) Recommended patch test concentration for preservatives, 

biocides and antimicrobia ls. Contact Dermatitis 25: 1- 18. 
9. Bruze M., Dahlquist I., Fregert S., Gruvberger B., Persson K. (1987) Contact allergy to the 

active ingredients of Kathon CG. Contact Dermatitis 16: 183- 188. 
10. Cronin E., Hannuksela M., Lachapelle J.-M., Maibach H.I., Malten K.E., Meneghini C.L. 

(1988) Frequency of sensitization to the preservati ve Kathon CG. Contact Dermatitis 18: 274-
279. 

11. Farm G., Wahlberg J.E. lsothiazolinones (MCI/MI): 200 ppm versus 100 ppm in the 
standard series. Contact Dermatitis 25: l 04-107. 

12. Menné T. et al. (1991) Contac t sensitization to 5-cloro-2-methyl-4- isothiazolin-3-one and 
2-methyl-4-isothiazolin-3-one (MCI/Ml). Co111act Dermatilis 24, 334-341. 

13. Decker R.L. Jr. (1985) Frequency of preservative use in cosmetic formulas as disclosed to 
FDA - 1984. Cosmetics and Toiletries , 65-68. 

14. de Groot A.C., van Joost T., Bos J.D., van der Meeren H.L.M., Weyland J.W. (1988a) 
Patch test reactivity to DMDM hydantoin. Relationship to formaldehyde allergy. Con1act 
Dermatitis 18: 197-201. 

15. de Groot A.C., Bruynzeel D.P., Jagtman B.A., J.W. Weyland (1988b) Contact a llergy to 
diazolidinyl urea (Germall Il). Contact Dermatitis 18, 202-205. 

16. Tosti A., Guerra L., Bardazzi F., Gasparri F. (1991) Euxyl K 400: a new sensi ti zer in 
cosmetics. Contaci Dermatitis 25: 89-93. 

17. Andersen K.E., Ploug E. (1985) Locai i1Titating properties of 14 skin-care products. 

68 

Comparison employing the chamber scarification test on volunteers. Ugeskr Lceger 147: 1399-
1402. 



BookReview 

Lorenzo il Magnifico in Salute e in Malattia 

Emiliano Panconesi, Lorenzo Marri Malacrida 
Editore: Ed. Alberto Bruschi, Firenze, 1992. Voi. pag. 65, Figg. 7, Bibliografia , ~20.000. 

The background is that fasci nating, genia!, frene tic scenery o f the lta lian Renaissance or, in other 
words, its heart, Florence. Yet, while the Italians dominated Literature and Art in the whole of Euro­
pe, the poli tica) mind was practically absent, thus making it possible for fore ign invaders to raid the 
peninsula r. In this exciting, hi storical period dominated the figure of Lorenzo de i Medici, ca lled the 
Magnificent who, besides wishing to increase the pres tige of phylosophy, literature and poetry in 
Florence and medicine in Pisa, managed to keep an intelligent peace policy with the nearby states, 
showing himself to be courageous, patient and an able weaver of a lliances and poli tica! balance. A 
good poet himself, he was the inspirer and protector of scholars and genia! anists. 
Focusing the ir attention on the culturaJ , artis tic and politica! environment of the second ha lf o f the 
IV century, Emiliano Panconesi, re fined scho lar o f medicai science (dermatology), literature and art, 
and Lorenzo Marri Malacrida have published Lorenzo il Magnifico in salute e in malattia, with an 
introduction by Eugenio Garin on the Fiorentine Rena issance. 
Lorenzo the Magnificent d ied at the age of 43 in 1492 when, with the discovery of the New World by 
Christopher Columbus, The Modem Era was born. 1n ltaly, The Fiorentine "Signoria survived for just 
two years after the death of the "master of city" and then followed the fall of Florence and Italy. Ugly to 
look at but strong, audacious and valorous, Lorenzo was fond of beauty in ali its expressions He was born 
under the sign of Capricorn and was in the Saturni ne circle, that is to say he had the "poetio melancholy" 
that was considered positive even if linked to negative intluences (over - indulgence typical of that ambi­
guous and many-sided sign of the zodiac. The death of his beloved brother, Giuliano, in the "Congiura 
dei Pazzi (Madmen Plot) on Aprii 26, 1478 when he had also been wounded in the neck, left its mark on 
Lorenzo. lt seems that he suffered from constitutional eczema while we are sure that he was plagued by 
gout and that he visited various spas with some results. The illness and suffering worsened considerably 
and he was treated according to the zodiacal and magie astrology of the time. He was given a potion of 
powdered emeraJds and pearls, a treatment reserved in extreme moments for kings and popes. 
Lorenzo's complex persona lity has been the reason for the interest in calculating the weight of his 
brain, J,548 gr. in re lation to his body weight The co-effic ient is very high, 3.045. (Dante Alighieri 's 
was calculated to be 3.268). However, even mediocre subjects and idiots have been known to have a 
brain of more than average weight. 
The death of Lorenzo de i Medic i was accompanied by prodig ious, premonitory signs. A thunderbolt 
fe ll on the lante rn of the dome o f Santa Maria de l Fiore one of the golden balls fell off the Medic i 
coat of a rms; ribbons of fire crossed the sky from Fiesole to the top o f the church of San Lorenzo; 
two lions at the Lorenzo villa went wild and fought lo death; and fina lly, the head doctor, Pierleoni 
di Spo leto, accused of having " .. given the wrong treatment" to Lorenzo ·'who needed cool th ings 
and had been given hot th ings .. " was found dead in a well, giving rise to the mystery as to whether 
he had been thrown in or had committed suicide. 
The book, written without the division of chapters, involves the reader in the events which are scientifically 
documented and linked by a delicate feeling of estime for Lorenzo dei Medici who really was Magnificent. 

Salvatore Damiano Randazzo 
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