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Abstract: In the last decades, several regulatory approaches have been taken in order to ensure the safe manage-
ment of chemicals. The major drawback of the current EU and Swiss legislations is the distinction made between
so-called 'existing' and 'new' chemicals, based on their time of marketing. While all new chemicals have to be
tested for potential harmful effects to human health and the environment, there exist no similar requirements for the
approximately 30'000 existing chemicals found on the market. Considering that 26% of existing and 60% of new
chemicals that have been so far officially assessed and listed in Annex I of Directive 67/548/EEC, have irritating
and/or sensitizing effects, it has to be assumed that several thousand chemicals consumers are exposed to are
not appropriately labelled with respect to potential risks. REACH is intended to create a system which is based on
information about all chemicals. Especially for chemicals marketed at high quantities REACH will indeed improve
the current situation and eliminate safety gaps. Chemicals marketed at lower quantities, however, will not be subject
to equally profound assessments. It remains to be seen whether substance-tailored requirements will compensate
for the weaknesses of a quantity-based safety and information system, especially in respect to consumer protec-
tion. REACH will generate a lot of knowledge, some of which will be publicly available. However, the newly cre-
ated knowledge refers mostly to substances. No central database containing information about products on the
market, in particular their compositions, is planed. Crucially, major parts of risk assessments and identifications
will be performed by industry that therefore has to take a major responsibility onboard. The success of REACH will
depend on the way the private sector will manage this important safety system and whether consumers and other
stakeholders can build up trust and confidence. The former Swiss Toxicity Law outmatched the current legislation
and REACH in several aspects. It did not distinguish between existing and new chemicals. The main responsibility
was clearly placed on the authorities, building up trust among all stakeholders, including the public. The marketing
of products was mainly dependent on their toxicity. The enforcement was strictly controlled which generally led to
substitutions of toxic substances with less toxic ones, especially in consumer products. However, maintaining a
nation-specific regulation in today's global marketplace proved to be inappropriate. Therefore, in 2005 Switzerland
adopted a new legislation largely harmonized with the specific EU-Directives. REACH forces Switzerland once
again to reconsider its legislation.
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Introduction

Each day, consumers are in contact with
chemicals. Consciously, when using chemi-
cal products such as cleansing agents, decal-
cifiers or paint. Mostly unconsciously, for
example when touching drinking bottles or
using articles that release chemicals such as
room deodorants. For decades the common
notion was that adequate measures were in
place to protect human health as well as the
environment from possible adverse effects
of hazardous chemicals and that chemicals
placed on the market cause no harm when
used correctly. This confidence was under-
mined by different fmdings. A largely unac-
countable increase in cancer, infertility and
sensitization among the general public, in
combination with concern-causing findings
of persistent chemicals in the environment
and in the human body reduced the public's

trust in chemical corporations, authorities and
adopted legal measures. To a certain extent
the regulatory bodies have failed to commu-
nicate the regulatory loopholes and problems
of the chemicals legislation in a transparent
and understandable way to the public.
Against this background, the European

Union has designed a new chemicals legis-
lation called 'REACH' [1]. REACH stands
for Registration, Authorisation and Evalua-
tion of Chemicals. It aims at enhancing pro-
tection from intentionally produced chemi-
cals. Further, it intends to fill the gaps in
basic information available on substances,
to minimise the costs of providing this data
and to take precautionary action on the
most problematic substances. At the same
time REACH's objective is also to boost
Europe's chemical industry.
This article outlines to what extent the

current proposal of REACH has a better
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chance than previous chemicals legislations
to fulfil the promises given to unsettled con-
sumers. The authors shed light on the suc-
cess and/or failure of more than 30 years of
consumer protection provided by chemicals
legislations in Europe and in Switzerland.
In Switzerland, the first federal chemicals
regulation was put into force in 1972 [2].
On European level the implementation of
harmonised chemicals legislation started
in 1967 with the adoption of the dangerous
substances directive [3]. The basic approach
to protect human health and the environ-
ment from negative effects from chemicals
differs considerably in the former Swiss
system, in the current EU and in the future
EU system. All three reflect the scientific
knowledge and the economic interests of
the respective time of their constitution.

Progression of the Current EC
Chemicals Legislation

In the 1960s the six Member States of
the European Economic Community de-
cided to harmonize their widely differing
national regulations on chemicals. The
main objective was to facilitate Commu-
nity trade. In addition, the need to protect
in particular the health of workers handling
dangerous chemicals was recognized. This
resulted in the adoption of the Dangerous
Substances Directive (DSD) [3] in 1967
which adopted common standardised pro-
visions on classification, packaging and
labelling of dangerous substances and in-
troduced a list of 17 officially classified
dangerous substances (Annex I of DSD).
From the beginning, 67/548/EEC imposed
the responsibility for the classification and
labelling of most substances and all prepa-
rations on the manufacturer.
Over time, it became evident that addi-

tional measures were needed to control par-
ticular substances or groups of substances
that were considered very toxic. Council
Directive 76/769/EEC [4] that restricts the
marketing and use of certain dangerous
substances and preparations was originally
adopted to implement the decision of the
OECD to restrict polychlorinated biphenyls
and terphenyls. Presently, 76/769/EEC re-
stricts the trade of about 100 substances or
groups of substances. In addition to sub-
stance-specific regulations, protection of
non professional consumers was further im-
proved by generally interdicting the supply
of carcinogenic, mutagenic and reprotoxic
substances (c/m/r) of categories 1 and 2 to
the general public.
It was the 6th Amendment of the DSD

[5] which introduced in 1979, a notification
scheme for 'new' substances and the Euro-
pean List of Notified Chemical Substances
(ELINCS) was established. Any new sub-
stance placed on the market after that date

was subjected to a prior study by the manu-
facturer or importer and a notification to the
competent authorities. Substance-specific
information depending on the quantity of
the substance placed on the market had
to be conveyed to the authorities. This al-
lowed for a notification of a substance to
one Member State to be then valid for the
Community. Consequently, a list of 'exist-
ing' substances, the European Inventory of
Existing Commercial Chemical Substances
(EINECS) that comprises all substances
marketed before September 1981, had to be
set up. However, only the 7th Amendment
of the DSD in 1992 [6] laid down uniform
principles for risk assessment for new sub-
stances that included evaluation of potential
risks for the consumer.
In order to ensure the protection of man

and the environment also from the risks of
existing substances appearing in the EI-
NECS, the Council adopted in 1993 the
existing substances regulation [7]. Manu-
facturers and importers had to submit infor-
mation and test data on existing substances
produced or imported in quantities exceed-
ing ten tonnes to the Commission. Based on
this information the Commission, in con-
sultation with Member States, drew up pri-
ority lists with substances requiring special
attention. Today, Member States are still
carrying out risk assessments of the select-
ed substances. The results of the evaluation
and the recommended strategy for limiting
risks have then to be adopted at Community
level. Experience has shown that the chosen
procedure is rather cumbersome and does
not allow the evaluation of dangerous sub-
stances in the priority lists within the origi-
nally designated time-frames.
Up to 1973 preparations were neither

subject to common regulations nor admin-
istrative provisions within the Community.
Council Directive 73/173 [8] started to fill
in the loophole and introduced provisions
about the classification, packaging and
labelling of dangerous solvents. The pre-
amble mentioned the risk of toxicity and
harmfulness of solvents and noted that
such preparations were frequently used
for domestic purposes either as solvents
as such or as dilutants, cleaning products
or degreasing agents. Solvents were fol-
lowed by provisions on paints, varnishes,
printing inks and adhesives in Council Di-
rective 77/728 [9]. However, only in 1988,
harmonised classification, packaging and
labelling regulations for preparations con-
taining at least one substance classified as
dangerous were adopted [l 0]. Besides the
elimination of barriers to trade, consumer
protection was mentioned to be a central
concern of the new Directive. It aimed to
ensure protection of the public, including
children, the visually handicapped and
persons who come into contact with dan-
gerous preparations at their workplace or
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in the pursuit of a hobby. Special attention
was given to provisions concerning the la-
bel that was recognized as a basic tool for
users, by giving them the initial essential
concise information. To sum up, a legally
binding strategy controlling in an integra-
tive approach potentially dangerous sub-
stances and preparations exists for less
than 20 years within the community.

Experience and Current State of
Chemicals Control in the EU

Technical and scientific progress as well
as increasing awareness of the need to en-
sure protection of man and the environment
led to several adaptations of the various di-
rectives. This resulted in a voluminous and
complex legislation that renders it very dif-
ficult to understand its consequential bene-
fits. The new chemicals notification scheme
guarantees a high level of safety and protec-
tion of consumers against dangerous new
substances, in particular for those marketed
at over ten tonnes per year. However, the
extensive data requirements coupled with
time consuming administrative measures
led to the accusation of impeding innova-
tion. Indeed, ELINCS lists 3827 substances
which have been marketed at bigger quan-
tities than 10 kg per year since September
1981 only. The consumers' confidence in
the existing legislation is in particular ham-
pered by the slow process of evaluating the
risks of existing substances.
The European Commission's Joint Re-

search Centre estimates that approximately
30'000 existing substances, produced at
more than one tonne per year, are actually
on the market. For fewer than 100 of these
substances a final risk assessment is availa-
ble. Bodar et at. [11] evaluated 41 complet-
ed risk assessments for existing substances
from the priority lists. They found that the
predictability of possible risks was poor.
Particularly for consumers, a great number
of 'underestimations' and 'overestimations'
were noted. Considering that less than 20%
of the existing chemicals produced at over
1000 tty have data publicly available at the
level of the base set used for new chemicals
marketed at one tty or above, the concern and
distrust of consumers in the safety friendli-
ness of industry and government provisions
has to be taken seriously. In order to better
understand the effect of mandatory data and
risk assessments on the classification and
concomitantly the regulation of chemicals,
we analyzed quantitatively and qualitatively
the substances listed in EINECS, ELINCS
and Annex I of Council Directive 67/548/
EEC. Emphasis was placed on endpoints
relevant for human health, such as carci-
nogenicity, mutagenicity, reproductive and
chronic toxicity, as well as irritation and
sensitisation. All searches were done in the
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Fig. 1. Substances listed in Annex I of Directive 67/548/EEC classified for human health endpoints.
R-Phrases were used to evaluate the number of substances classified for particular endpoints. Acute
Toxicity: Very toxic (R26, R27, R28 and possible combinations thereof with or without R39); Toxic (R23,
R24, R25 and possible combinations thereof with or without R39); Harmful (R20, R21 , R22 and possible
combinations thereof with or without R68); Corrosive (R34 and R35); Irritant (R36, R37, R38, R41 and
possible combinations thereof); Sensitizing (R42 and R43). Carcinogenic, mutagenic and reprotoxic
substances were taken together, categories 1 and 2 (c/m/r cat. 1 or 2; R45, R49, R46, R60, R61) were
separated from category III (c/m/r cat. 3; R40, R68, R62, R63). Chronic Toxicity: Toxic (R23, R24, R25
and possible combinations thereof with R48); Harmful (R20, R21, R22 and possible combinations
thereof with R48). 'HH classified' comprises all substances listed in Annex I classified for human health
endpoints that are on the market (not classified as c/m/r cat. 1 or 2 and/or very toxic).
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Fig. 3. Substances listed in ELiNCS. ELiNCS
substances that are listed in the Annex I of
Directive 67/548/EEC and classified for human
health endpoints are indicated and separated
into: Sensitizing and/or irritant (R36, R37, R38,
R41, R42, R43 and possible combinations
thereof) and 'other classifications' comprising all
other substances that are classified for human
health endpoints.
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11%(422)

in the indication of hazard on dangerous
chemicals. The labelling of 60% of the
preparations currently on the market, did
not comply with the regulations [12] shed-
ding a dubious light on industry's credibil-
ity and trustworthiness.
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Fig. 2. Number of substances listed in EINECS
that are assumed to be relevant for the market
(-30'000 vs. 101106 total EINECS entries).
EINECS substances that are listed in Annex I of
Directive 67/548/EEC and classified for human
health endpoints are indicated and separated
into: Sensitizing and/or irritant (R36, R37, R38,
R41, R42, R43 and possible combinations
thereof) and 'other classifications' comprising all
other substances that are classified for human
health endpoints.

other classifications;
5% (1487)

ing concern that daily exposure to hundreds
of inadequately tested substances may have
unwanted toxicological effects in the long-
run may be justified.
Monitoring studies in several Member

States showed considerable deficiencies

database 'EINECS Plus 2006: l' published
by the 'Office for Official Publications of
the European Communities and SilverPlat-
ter Information Ltd.' .
Annex I of Directive 67/548/EEC con-

tains a list of harmonised classifications
and labelling for substances or groups of
substances. The list is regularly updated
through adaptations to technical progress
and contains at the moment 3362 entries.
Revised and new classifications inserted to
the list are proposed by the ED Environ-
ment Directorate-General, based on advice
from the Technical Committee for Clas-
sification and Labelling with participation
of experts from the Member States. Fig. 1
shows the number of substances in Annex I
classified for their acute, corrosive, irritant,
sensitizing, carcinogenic, teratogenic and
chronic toxicity, respectively. Endpoint-
specific risk phrases were used to search
the substance-specific classifications listed
in Annex 1. A substance being classified
for several endpoints may appear in more
than one bar. Within one bar, one particu-
lar substance is counted once only. Within
substances classified for corrosive, irritat-
ing and sensitizing effects, damage caused
by dermal exposure and adsorption is most
relevant. For example, out of the 720 sub-
stances classified as sensitizing, solely 26
are exclusively sensitizing by inhalation.
Out of 824 substances classified as irritat-
ing, only 30 are irritating exclusively to the
respiratory system. The significance of the
dermal exposure route is further supported
by the fact that 1300 substances out of the
1456 classified as corrosive, irritating and/
or sensitizing may be used in consumer
products (not shown). 2997 substances list-
ed in Annex I are classified as dangerous to
human health. Of those, 1895 are accord-
ing to the legislation allowed to be included
in consumer products (Fig. 1). The dermal
exposure route seems to be significant for
consumers compared to other routes of ex-
posure, such as the ingestion or inhalation
route. Furthermore, oral exposition is gener-
ally excluded by the correct use of consumer
products. Skin exposure, however, is hardly
prevented when using chemicals non-pro-
fessionally. In comparison, 210 substances
(c/m/r categories 3) with limited evidence
of carcinogenic or other irreversible effects
are allowed to be used in consumer prod-
ucts only. We further analyzed whether the
percentage of substances classified as irri-
tating and/or sensitizing differs among the
officially classified EINECS and ELINCS
substances. Fig. 2 and 3 show that within
both groups, officially classified EINECS
and ELINCS substances, the percentage of
substances exerting effects by the dermal
exposure route is 26% and 60%, respec-
tively. Considering the high number of not
at all or only partially evaluated, classified
and labelled existing chemicals the increas-
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Taken together, the intention of the
Council to systematically evaluate and
regulate all existing chemicals and thereby
ensure the protection of man and the en-
vironment through the current legislation
has not been realized up to this date. There
is evidence that lack of data affects work-
ers' and consumers' health. An increasing
number of sensitisations against particular
chemical substances have been noted. Con-
sequently, the declaration requirements of
sensitising substances in preparations were
tightened, in particular for detergents [13].
However, the impact of daily exposure to
non-labelled products based on no data is
not known.

REACH

REACH is still under discussion. Where-
as some argue that the foreseeable stringent
provisions will have a painful impact on the
competitiveness of EU companies in the
global market, others complain about insuf-
ficient safety and protection measures for
man and the environment. Despite the fact
that the jury is still out, it is unlikely that ma-
jor changes will be made at this stage and
potential effects of the reformed chemicals
management can be appraised.
For safety and protection purposes of

consumers two aspects of REACH are most
important. First of all, REACH will remove
the distinction between existing and new
chemicals and secondly, REACH includes
requirements for communicating information
on chemical properties, and safe uses up and
down the supply chain. REACH anticipates
that information on all existing substances
manufactured in, or imported into, the EU in
tonnages of one tonne or more per year (ap-
prox. 30'000 substances) is available within
twelve years of REACH entering into force.
In addition, approx. 500 new substances will
have to be registered per year.
Registration requirements vary by ton-

nage. For substances manufactured or import -
ed in quantities below ten tonnes the dossier
must include toxicological data about possi-
ble acute, corrosive, irritant, sensitizing and
mutagenic effects. Much of the information
generated by REACH will be made publicly
available by the future agency in Helsinki.
Thereby, REACH will lead to many more
labelled products, better informed consum-
ers and a generally higher standard of protec-
tion of human health and the environment
- mainly by new and increased safety infor-
mation on existing chemicals. Nevertheless,
REACH contains certain alleviations that
give toxicologists and authorities cause for
concern. The current notification system for
new chemicals asks for basic safety data,
including skin irritation and sensitization
above 100 kg per year and for a repeated
dose toxicity (28 days) study above one tly.

REACH, in contrast starts at one tly only, re-
sulting in a decrease of the standard of pro-
tection for new chemicals. Furthermore, the
information which has to be supplied for the
approximately 18'000 substances between
one and ten tonnes per year is limited and
does for example not include a repeated dose
study (e.g. 28 day study) in animals. Without
such a study, evaluation of systemic or organ
specific effects or of the dose response is not
possible [14]. Even for substances between
10 and 100 tonnes per year, a repeated dose
toxicity study seems not to become man-
datory, because waiving may be possible.
Demands for cost reduction and protection
of animals are legitimate. It has to be con-
sidered, however, that such demands may
render appropriate risk assessment impossi-
ble. Also substances produced and marketed
in low quantities may have unforeseen toxic
effects in case of acute or continuous expo-
sure. The concept of defining data require-
ments on quantity and exposure categories
does not allow sufficiently understanding of
the toxic potencies of particular substances.
REACH clearly imposes the main re-

sponsibility for chemical safety on the chem-
ical manufacturer. He has to be able to prove
that the specific chemical can be used safely,
and how. All actors in the supply chain will
be obliged to ensure the safety of the chemi-
cal substances they handle. Evaluation by
authorities will be restricted to chemicals of
particular concern. Similar to the current leg-
islation, specific restrictions may be adopted
for chemicals whose use poses unacceptable
risks to human health or the environment for
their production or use. Also classification
and labelling measures will not consider-
ably change under REACH. Consumers will
not benefit from product information beyond
the label or more labelled products. Unfortu-
nately, with respect to consumer protection,
also under REACH, articles, including arti-
cles releasing dangerous substances, do not
have to be labelled. Accordingly, REACH
does not provide measures to guarantee ap-
propriate indoor air quality. Implementation
of the globally harmonised system on Clas-
sification and Labelling [15] will neither im-
prove the information about a product nor
the protection level within Europe or Swit-
zerland. Although REACH will generate a
lot of information, no central data base for
marketed products, including their compo-
sitions, is foreseen. Switzerland as well as
some Member States profit from such data
in great extent (see below).

The Former Swiss Federal Law on
Trade in Toxic Substances

Switzerland adopted its first national
chemicals legislation in 1972 [2]. Naturall y,
it was aimed at the protection of human and
animal health from hazardous chemicals.
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All chemicals and each chemical prepa-
ration had to be registered at the Federal
Office for Public Health (FOPH) prior to
marketing by sending in all available toxi-
cological data. Based on this data and fur-
ther investigations and expert knowledge,
all chemicals were assessed by the FOPH.
In accordance with their overall hazard the
FOPH classified the toxic substances into
one of five toxicity categories. The official
classification of the toxicity class and the
labelling as well as the chemical and prod-
uct specific number visible on the label pro-
vided confidence to the consumers regard-
ing the safety of chemicals.
As a requirement for the registration

the complete composition of the product
had to be submitted to the FOPH. The data
was stored in an interactive product regis-
ter containing ultimately confidential data
of more than 350'000 products. Besides the
FOPH, the Swiss Toxicological Informa-
tion Centre had access to this data. In case
of intoxications or accidents the stored data
helped to provide rapid product-specific
treatments and take appropriate measures.
Furthermore, the overview of all chemicals
marketed in Switzerland allowed action to
be taken in areas of prevention and legal en-
forcement. The non-confidential data of the
register was yearly published in lists.
Conditions of sale and purchase were

largely dependent on the overall toxicity
of the product. In addition, bans or specific
restrictions were enacted on approximately
30 very toxic substances or groups of sub-
stances, such as arsenic, benzene, lead or
cadmium by an individual ordinance. These
strict regulations, especially for products for
public use, resulted in a general detoxifica-
tion of products, in the sense that producers
strived to substitute or reduce chemicals
that would provoke sales restrictions.
Initially, solely the particular acute oral

lethal doses determined in small animals
(usually rats) were used for classification
of substances. Progress in toxicological
science revealed the need to introduce ad-
ditional end-points to the risk evaluation,
including subchronic and chronic toxicity,
corrosion, irritation and sensitisation. Due
to lack of data and resources it became
more and more difficult to assess all chemi-
cals on the market on an equally broad data
basis, according to the original aim and the
law. Furthermore, the large majority of reg-
istrants were not ready to submit additional
data, especially from animal studies, or data
generally differing from EC requirements,
to Swiss authorities.
The Swiss Toxicity Law was intended to

ensure protection of human health against
chemical risks by strict regulations and
governmental supervision of the market.
However, due to the huge number of chemi-
cals and the Swiss chemicals industry be-
ing geared to the requirements of European
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legislation, the original intention to closely
control trade in toxic chemicals could not
be sustained. The lack of knowledge con-
cerning the toxicity of substances mar-
keted before 1981 was equal to that within
Europe. This demonstrates the general
problems and even impossibility to main-
tain nation-specific regulations in areas of
extensively used global markets. Based
on the fact that the original vision of the
Swiss Toxicity Law could not be realized,
together with the barriers in trade caused in
particular by the differing labelling systems
led to the decision of the Federal Council
to abandon the Swiss Toxic Law. In August
2005 Switzerland adopted the new Chemi-
cals regulations that are largely harmonised
with the European legislation. Europe is by
far the most important trade partner for the
Swiss chemical industry. Luckily and most
relevant in view of consumer protection the
product register is still maintained. In con-
trast, marketing provisions had to be greatly
liberalised to be harmonized with the EC
legislation. However, in light of a high level
of consumer protection two distinctive pro-
visions have been kept. Particularly danger-
ous substances and preparations [16] are
excluded from self-service and their supply
is restricted to persons sui juris.

Future Challenges

The vision of REACH to control the
production, import and use of chemicals in
Europe by a system that provides sufficient
and concise information about chemicals
and which ensures that the important infor-
mation gets to those using chemicals, is most
appealing. Its success, however, will greatly
depend on how it will be implemented and
enforced. Many detailed provisions and
technical guidance documents still have to
be developed. Industry, as well as authorities
and consumers are sceptical about its work-
ability in specific areas. When Switzerland
adopted the EC-hannonized new legislation
in 2005, the public reaction was surprise
about the shared responsibilities between
authorities and industry introduced by the
self-regulation [17]. The fact that under the
former Swiss Toxicity law each dangerous
preparation was registered and controlled by
authorities provided confidence to the pub-
lic. Industry's responsibilities under REACH
go much beyond the current self-regulation.
The main responsibility for chemical safety
in Europe will lay with the manufacturer
and importer. Close and transparent col-
laboration between industry, authorities and
the Agency will be essential to gaining the
public's trust in the new system and thereby
make REACH work.
The adoption of REACH within the ED

will lead to discrepancies in EC and Swiss
legislations again and thereby possibly re-

introduce barriers of trade. When the Fed-
eral Government decided to reform the free
market system, it was decided also to abol-
ish unnecessary barriers of trade. Thereby
it was hoped that more goods would be
made available at lower prices. Against this
background, Switzerland is reconsidering
its current chemicals legislation and policy.
Any amendments introduced should, in re-
spect to consumer protection not result in a
decrease in the level of protection of human
health.
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