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ISSUE DEFINITICN

Artificial sweeteners have been a source oOf ¢
over 70 years. The safety of three low caleri
saccharin, and aspartame -- continues to be deba
nas beern an interplay ©f a large consumer demand
and coniroversy concerning certa safety standa
Drug and Cosmetic Act (FDCA).

Current artificial sweetener issues include t
-~ dispute concerning the validity of studies th
cvclamate has prompted some groups tO seek reapp
Saccnharin -- because saccharin has been determin
and therefore its use as a food additive 1s cont
of the FDCR, and because aspartame 15 an approve
of conzinuing To permiz marketing of saccha
Saccharin Study and Labeling ACt has been cquesti
gualicty of tne research and FIZA approval process
éhe market in 1981 has besn guesticned and is Cu
by the 3eneral Accounting Cifice (Gal). Finall
safety issues specific to artificial sweeteners
appropriateness of the food additive safecy
controversial "anti-cancer," or Delaney, clause

As the artificial sweetener debate continues,
consider the appropriateness of the food additiv
FDCA, including the Delaney clause, and the impa
nature of substances that re approved and denzie
the appropriateness of continued eXxtensions 0
Lapeling Act in light o©f the approval ¢f asparta
0f the evaluations made Dy rDa wWiich eventually
and the apgproval of aspartame This issue
informaticn on the TIDCA provisicns most pertinen
nighiighting the Delaney clause Controversy; an
policy issues concerning cyclamate, saccharin, &
BACKGROUND AND POLICY ANALYSIS

Regulation of food additives, including artifs
out by the Food and Drug Administration (FTA)
conferred by the FDCA. Food regulation originat
Drug Act of 1906 which deemed food to be adulter
poisonous or deleterious ingredients which may r
to health. Later, the Federal Food, Drug and C
expanded the definition of adulterated food to 1
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ontroversy in the U.s. for
e sweeteners -- cyclamate,
ed. priving these issues
for low calorzie sweeteners
rés set forth in the rood,
he fclilcwing: 1) Cyclamate
at led to the 197¢C pan of
roval of the additive; 2)
ed to Dbe an animal carcinogen
rary to the "Delaney clause™
d alternative, the prudence
rin via extension cf the
oned;: 3) Aspartane - the
which brought aspartans o
rrently under investigaction
v, vnderiying some oI the
is a debate concerning the
standard embodied in the
of the FDCA.
policymakers may wish to
e safety standards ©Ff the
ct of tnese standards on the
approval under the FDCA;
£ the Saccharin Study and
me; and the approoriateness
isd o the ban ohd cyci Te
prief provides packgrecund
T O artificiali sweetTeners,
a, analyzes sciencific and
nd aspartame.
icial sweeteners, 1is carried
according to the autheority
ed with the Pure Food and
ated if it contained any
ender such article injurious
osmetic AcCt of 1938 (FDCR)

nclude foods

containing

any poisonous or deleterious substance which may render

it injurious toc health;

an added substance,

but in case the substance is not

such fcod shall not
adulterated under this clause if

the gqua

be considered
ntity of such

substance in such food does not cordinarily render it

injurious to health.

[

FDCA section 402

(a) (1) ].
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In 1958, the FDCA was amended to address specifically the safety of food

additives through the Food Additives Amendment. Many different substances
are considered food additives in a collogquial sense, but a substantial number
of these are excluded from the strict definition of "food additive" provided
in the FDCA as a result of this amendmentc. According to the legal
definition, "food additive™ refers to "any substance the intended use of
which resulcs or may reasonably be expected fe] result, directly or
indirectly, in its pecoming a component or ctherwise affecting the
characteristics o any food...."

The law noc only defiines "Iood addicive, " tut descripes specifiic
eXxceptions to the definition of food additive. The exceptions according e
the rDCA are: 1) pesticide chemicals used in the precduction, storage, or
transport of raw agricultural commodities; 2) substances that accidentally or
unavoidably get into food; 3) color additives; 4) new animal drugs; 5) orior
sanctioned substances, i.e., added supstances with aporoval Drior 1=
enactment o0f the 1958 Focd Additives Amendmen "GRAS™" substances,
i.e., added substances generally recognized DCa section 20l]
Sukstances that belcocng To 2one ¢f ne aove 1i 23 are no: suoiect
T the TDCA Drovisions specific te "foc " Trne zcial
sweetenars saccnarin and aspartanme are consid Zicives svar,
cyclamate was & GRAS sustance in 15589 when T regulaTory aczion
resTricoing s use )

The Food Additives Amendment set uUup a premarket approval system for food
additives [FDCA section 409 (b)(1l)]. The system placed the burden of proof
concerning additive safety on the industry or petitioner seeking additive
appreovali. The petitioner must establish food additive safety under the
proposed conditions of use Dy submitting appropriacze studies To *DA. The
PDCA does not specifically def the term "safe," but dces limit application
of the term to refer solely o the "health ¢f man or animals" [FDCA section
2C1 (u)}. Before the amendment, FDA held the Dburden for pDroving an ailresady
used addizive unsafe

AncTher impocrcant provision of the recd Additives Amendment s
ccntroversial "anti-~cancer,'" or "Delaney" clause. Tnis clause apoplies ;
to carcincgenic fcood additives, fut similar anti-cancer clauses appear i n
FDCA sections that pertain to color additives and animal drugs {sections 706
(p) (5) (B) and 512 (&) (1) (H), respectively]. FDA is prohibited from approving
the use of carcinogenic food additives [FDCA section 409(c) (3) (a)]. The
following anti-cancer language pertains to food additives.

Provided,: that no additcive shall be deemed TO be safe

if it is found to 4induce cancer when ingested by man Or

animal, or if it is found, after tests which are appropriate

for the evalution of the safety of food additives, tc induce.
) ]

cancer in man or animal, [FDCA section 409 (c) (3) (a

THE DELANEY CONTROVERSY

Several different views exist concerning the value and appropriateness of
the Delaney clause. Historically, this controversy has been an undercurrent
in many food safety issues, including the artificial SWweetener issues. In
1977, FDA proposed the ban of saccharin under the Delaney clause. Cyclamate
was banned in 1970 under the general food safety provisions of the FDCA, but
the existence of the Delaney clause played a key role in the cyclamate
decision. In addition, the Delaney clause could apply to other artificial
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sweeteners in the future if evidence demonstrates themn to Dbe carcinogens.
Therefore, a prief analysis of the Delaney debate is in order.

Positions concerning the Delaney clause can be broadly grouped into three
categories: opposition to the clause, support for the clause, angd the Dbelief
the clause is of little conseguence. In general, Delaney critics believe the
clause nas Ceconmne antiguated as modern technical capability has made
detection of increasingly small amounts of food carcinogens pcssible.
Critics obdiect to tne fact that the Delaney clause is an absolute prohibition
of carcincgenic food additives and does noct take intc account the potency or
dose ©of the carcinogen, or distinguisn bpetween animal and human carcinogens
The Delaney clause is said to be a "zero risk" standard. Because many
Delaney critics belisve that not all carcinogens pose egual risks to numans,
thev advocate the use cf ‘"quan:ita:;ve risk assessmentc" instead of the
Delaney clause to regulate carcinogenic food additives.

Risk assessment is a method of analyzing scientific data using tne potency
and dose of a substance to estimate mathematically the risk posed to public
nealth. The risx eszima*e can tnen be used -y regulatcrs tc cecids wnhether
or noct the substancse should De approved. The regulatory Jdecisiconmaking
process is referred TOo as risk managemenc. Risk ss t and managensent L8
already used =¢ regulate many foocd safectyv and cotih nealih nazards

In general, advocates ¢©f tnhe Delaney clause pelieve the ciause ofizfers
better protection to public health than risx assessment would. The clause 1is
said to encourage caution in food additive regulation. While only two food
additives have been banned under the clause, (Flectol H and 2-choroanaline),
advocates argue the clause has been important in preventing approval of
potentially hazardous food adcitives. Many Delaney advocates aiso disgstrust
risk assessment for evaluation of carcinogenic food additives because
different mathematical models can produce different risk estimates Ior The
same substance. in additicn, many are concerned that jele) ligztlie is known
about cancer, and possible cumulative oOr synergistic effects of carcinogens
-0 Dbe acccocunted fOor Lin & rigx assessmenc

Another perspective concerning the agpropriateness oI the aney clause
is thnat the clause 1s recdundant wicth the genersal safecy provisicons cf the
roca. The Senate report that accompanied the 1958 Food Additives bill stated
that the inten of the legislation was to prevent the additicn to food of any

substance causing, not only cancer, but any disease or disability. The
report further stated that the Food Additives bill read and meant the same

with or without the Delaney clause (S. Report no. 2422, 85th congress, 2d
sessicn, 1395¢). More recently, tnis perspective has been reiterated DbV some
food law experts. The fact that only two focd aaditcives nave Deen panned
under the Delaney clause since 1958 1is sometimes cited as evidenc that The
Delaney clause is less conseguential than the puplic debate might suggest.
CYCLAMATE

The term "cyclamate" refers to several chemical derivatives of
cyclohexylsufamic acid which are approximately 30 times sweeter than table
sugar. Unlike table sugar, cyclamate is considered a "non-nutritive™"
sweetener because the body cannot extract energy from it. Cyclamate was
introduced in 1837 and was approved as an over—-the-counter drug for the
dietary management of obesity and diabetes in 1951. Cyclamate was

subsequently procduced by Abbott Laboratories and marketed as a table-top
sweetener under the trade-name "Sucaryl.
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The more potent artificial sweetener, saccharin, had already been on the
market for many years cut consumption was limited because it had an
unpleasant aftertaste. rollowing the approval of cyclamate, it was learned
that a 10 to 1 mixture of cyclamate and saccharin reduced the bitter
aftertaste of saccharin and offered many food processing advantages. This
discovery 1led to the development of many cyclamate-contairning foods.

REGULATORY HISTORY QOF CYCLAMATE

After the FDCA was amended by the rocd Additives amendment o7 1958,
cyclamate was reclassified as a GRAS substance (generally recognized as safe)
ancé no specific limitations were defined for use in food oroducis. However,
Ccyclamate-containing products were required to bear labels indicating the
foods should be used Dy those WNRNC sShould res:trict their inzake of calories.

During the 1960Cs, the intake of artificial sweeteners increased
dramatically, corresponding with a growing weight consciousness by the public
and the introducticon of an array of lcow calcris profucts, Tarticularly diex
soit drinks Juring the early 19&8Cs the annual producticn cf cyclamace
increased nearly five-fcld.

In L¥&2, tThe Fococd and N o Zcarc (ruZ) oof ~ne Nazicnal rCads o
Science (NAS) undertook an eavaluation of the status of cyclamazce. In i3S
final reporzt, the FNB quesctioned the effectiveness of artificial sweeteners
in aiding weight reduction and the safety o0f the sweeteners under conditions
of widespread use. The FNB report did not appear to dampen public enthusiasn
for artificial sweeteners but it did motivate further sweetener research.

Many artificial sweetener studies were conducted during the 195Cs. while
not all of these studies indicated deleterious effiects from cyclamate, enough
of them did to raise guesticns abouit the appropriateness ©f The RLS
oI cyclamate On Dec. 53, 1968, FD2 issued a memerandcunm wh
fCcllowing concerns abouit tTne safisty of cyclamace ) cvClas
reported tc alter intestinal function and cause stocl sofzenin
nadé oDeen reported T damage the 1liver of guinea pigs, mice, &an
cyclamate was reported TO have tThe pctencial TC alter ~hs
certain therapeutic drugs and the absorption of vitamin X; andg
species were reported to convert a portion of the cyclamact
cyclohexylamine (CHA), a toxic by-product.

FDA decided to remove cyclamate from the list of GRAS substances in
October 1969 after scientific asvidence sucgested cvciamate nay oe a
carcinogen. The pivotal study in this decision was spconsored oy Appotzt
Laboratcries and was conducted ty the Food and rug Research Laboratories
(FDRL) . In the FDRL study, rats were fed a 10 to 1 cyclamate to sacchrarin
mixture, and some of the rats were also fed CHA Of the 80 rats tested, 1
developed pladder tumors. This study did not conclusively estapblish
cyclamate as the cause of the pladder Tumors because saccharin was alilso
present in the treatment mixture. Yet, Decause cyclamate was implicated as a
pocssible carcinogen, it was removed from the GRAS list.

Department of Health, Education and Welfare (DHEW) Secretary Finch
announced on QOct. 18, 1969 that cyclamate would be removed from the list cf
GRAS substances. He noted that while cyclamate had not been shown to cause

cancer in humans,

he was required by law to take a prudent course.
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...Thus, my decision to remove cyclamates from the
list of approved substances in no sense should Dbe
interpreted as a "lifesaving" or emergency measure.
I nave acted under the provisions of the law Decause
it is imperative to follow a prudent course in all
matters of puplic health.

Specifically, the so-called Delaney amendment enacted
11 years agc states +that any food additive must Dbe
removed from the market 1f it has Dpesen snhowlal T cause
cancer when fed to humans or animalis.

While cvclamate was removed from the GRAS 1ist under the general food
safecy provisions of the FDCA, and not under the Delaney clause, the cilause
appeared to influence the decisicon made Dy Secretary Finch.

Cyclamate was reclassified as an over-the-counter drug intended for use in
the dietary management of diabetes and obesity [34 FR 17063}. The production
cf general purpocse cyvclamate-containing foods z2nd Deverages ras stcooped.
Those cvclamate-containing products to De marxkxeted &as products vear labels
stating, "For use cnly Dy diabetic or coess patients wunder melical
supervision. Cauzcicn: medical supervigion ig essenctial for safe use.”

However, the o¢over-the-counter drug status of cycliamazce lasted for 2s5s
tnan one year, and cyclamate was banned outright ¢©n Aug. 7, 197C. The ban
occurred when FDA concliluded cyclamate daid not meet the standard for
"effectiveness" required for drugs according to the FLCA [35 FR 13544]. The
pan complied with the advice of an HEW Medical Advisory Group. The Advisory
Group kelieved that no substantcial evidence existed indicacing cyclamate
compounds were effective at any level in the treatment of obesity cr
diabetes. In additicn, the Advisory Group endorsed an outright ban of
cyclamate because ¢f concerns that it might not be safe, even when used wich
medical supervision

CURRENT RECZULATORY I53UZS

Critics of the «c¢cyclamate ban believe HEW acted without sufficient

scientific evidence. Abbott Labs has sought approval of cyclamate as a food
additive on two occasions since the pan. In November 1973, Abbott Labs
submitted a food additive petition to FDA, citing new cyclamate studies [Food
Additive Petition 42 2975]. FDA announced its final decision denying
approval of cyclamate in September 19680 Dbecause Apboztt Laprs had failed jie]
establish the safety 0f cyclamaze. FDA denied the petition on TwWo grounds:
1) cyclamate had not been shown not te cause cancer; and 2) cyclamate nad not
been shown not to cause heritable damage. The final decision followed
lengthy litigation before an administrative law judge.

Appbott Labs Control Council (cccy, an industry trade

nd th
a

an lorie

group, submitted s food additive petition cocncerning cyclamate in
November 1982. A decision on this petition is pending. FDA commissioned the
NAS t0o reassess all relevant scientific data concerning the carcinogenicizt
of cyclamate in November 1S883. The findings of this review were published in
June 1985. The NAS report stated that the scientific evidence did not
indicate cyclamate was by itself carcinogenic, but that some studies
suggested it has cancer-promoting activity. The NAS review followed a 1984
FDA evaluation, conducted by the Center for Food Safety and Applied
Nutrition, Cancer Assessment Committee, which reported there were

>
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insufficient credible data to implicate cyclamate as a carcinogen. FDA is
currently reviewing the NAS report and has stated that a finail decision on
cyclamate may be possible in 1986. Some groups have cautioned DA against
reapproving cyclamate without considering health risks other than %the risk of

ancer. Concern has Dbeen expressed about adverse effects such as
e

C
reproductive abnormalities, atcrophy of the testicles, and birth defects.

SACCHARIN

Saccharin is an artificial sweetenser known chemically as "2, 3 dihydro=-3
cxXobenzisulfonazole." By weight, saccharin is approximately 3090 times as
sweet as table sugar. The human body cannot use saccharin for energy 50 it
is considered a "non-nutricive" sweetener.

Saccharin was first discovered in 187S by & scientist at the Jonns HZopkins
University. The safety of saccharin was sO0I Dbeing scrutinized; that issue
is still not fully resolved. The safety of saccharin has been evaluated Dy
many different scientists including formal evaluations by scientific vanels
in 1211, 1855 nd 1974. Each panel recommended maxinun daily consumpLion
revels 190 sa arin. S e ed cnce In 1512, Dut “he can was
lifted ing I wnen 10w,

REGULATCRY HISTORY

On Mar. 8, 1977, the FDA proposed a saccharin ban again pecause research
ndicated it was an animal carcinogen. The pivotal study in DA cisiocn
as a "two generational" rat studyv conducted by entist W1 Th
rocection Branch of -th Canadian governmentc. nis :
enerations of rats wer fed high doses ¢
male rats developed can
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In 1977, saccharin was the only artificial sweetener approved for us
the United States. Because of the popularity of artificially swee
foods, particularly diet soft drinks, and the lack o a saccharin substi
news of the proposed ban spawned a public outcr he public respons

turn motivated Congress t©o prevent FDA  from banning s
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ress intervened by passing the Saccharin Study and Labeling A
which was signed into law by President Carter on Nov. 2
is sometimes referred to as the "saccharin moratorium." The
ed FDA from implementing the proposed ban o©of saccharin for 1
red that within ©0 days of enactment, all packages of sac
ntaining saccharin would carry labels warning that the prod
cause cancer; and 3) provided for a study of the toxicity and carcino
of saccharin and its impurities, any health benefits associated with the use
of non-nutritive sweeteners, and the evaluation of Federal regulatory policy.

ot
0 'u

<1 e

An expert panel with the NAS carried out the study Congress requested in
P.L. 85-203. In November 1978, the panel issued a report that assessed the
risks associated with saccharin consumption. The panel stated that saccharin
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was a carcinogen of relatively low potency but might be of moderate risk
because of the large population exposed; and that no further studies were
‘needed to establish the carcinogenicity of saccharin. In March 1979, the
panel released a second report, which assessed U.S. food safety policy. The
secondé report called on Congress to modify the policy in order to give DA
more discretion in regulating carcinogenic and other toxic substances in the
food supply.

Over 170 saccharin studies have been published since 1577. Recent studies
“hat have received particular attention were conducted Dby The Internacionacz
Research and Development Corproration (IRDCY, the Nacicnal Center for
Toxicological Researcnh (NCTR), and the National Cancer Institute (NCI).

THE INTERNATIONAL RESEARCH AND DEVELOPMENT CORPORATION (IRDC) STUDY

The IRDC study was sponsored oy the Ca
carried out by the independent IRDC laborato
1983. The IRDC study was designed to define
Detween saccharin cconsumction and zladder tu
successive generations of rats were fed diet
saccnarin, Ly weight. The study indicated =
existed between the amount ©f saccharin thne
cladcder Tumocrs (cancercus and noncancercus) n ne sacC
generacion I rats. IRDC reported that the r TUmOrS Was
especiall marked when the diet was 4% sacch thermore, the
study showed that the rats developed tumors e e not exposed
L0 saccharin before birth. A limitation of e reportedly thact
00 few rats were fed the 1% saccharin dcose to determine with statistical
significance f it could pe consicdered a "no effect" level

The IRDC study and other saccharin studies wer nel of
scientists convened Dy the Calorie Control Councsi ol thaz
the IRDC findings indicated that the incidence cof = rats

as especiaiily marxed at doses of 3% or more, andé % 20se

were eguivocal Based on thne IRDC study and cthe ed tTrhacs
the present lesvel of numan €xXxposure TO saccnari Ve i
unlixely tC present & Cancer risk.

THE NATIONAL CENTER FOR TOXICOLOGICAL RESEARCH (NCTR) STUDIES

A 1883 study conducted Dby the NCTR, an FDA laboratory, examined the
tumor-promoting effects of saccharin in racts. The study was designed te
determine if saccharin would increase the npumber o©f tumcrs, or the race at
which tumors were produced by another Known carcinogen, N-methylnitrosurea
(MNU) . 2 low dose of MNU was applied irectly to the biladders of the
experimental rats. The rats were then fed saccharin doses ranging from one
to five percent f diet, by weight. A dose reponse was reported that
indicated that the greater the saccnarin dose, the more guickly tumors were
produced. A limitation ¢f tThe NCTR study is said to be that the dose
response was not consistent amcng rats receiving the highest saccharin cdose
(5% of diet) . The investigators suggested this inconsistcency probably
occcurred pbecause the maximum tolerated saccharin dose for the rats was
exceeded.

The response of mice to saccharin appears to differ from that of rats. In
a NCTR study which examined the effect of saccharin on the promotion of liver
tumors, saccharin was reported to inhibit tumor development. Whether human
cells respond to saccharin more like rat or mouse cells is unclear. NCTR is
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currently studying the response of human cells in culture. The findings of
these studies are expected within two years.

THE NATIONAL CANCER INSTITUTE (NCI) STUDY

Many saccharin studies have peen conducted in human populations L0
determine if artificial sweetener ccasumption increases human risk ©f bladder
cancer. The impact 0f saccharin consumption alone is difficulzt je) evaluacte
because cancer generally nas a ieng latent pericad and, i e sTudy the
appropriate time interval, data must e considered from vears when saccharin
and cvclamate were both marketed. The studies based or human populactions
(epidemiological studies) have not established an increased risx ct pladder
cancer for the general pcpulation using arctifiicial sweeteners.

In 127% NCI completed the lLarcest epidemicliogical study aver conductced
concerning artificial sweetener consumption and the risk of pladder cancer.
NCI interviewed more than 3,000 Dbladder cancer patients and almost 6,000
pecple who Z2id not nave claddler cancsesr. The COnNSUmMDTiIOn o7z artificial
sweeteners was compared across the grcups. Seventyv-five percent 0f the study
particirvants were male and more nan 50% were over ¢ ages oI 7. Zaszed ¢
ohn inTerviews, KCI repgcrtaed ~hazc ir the general pecpuilacicon arcificial
sweetTener CONSUmMDTIoOn wWas nct asscciated witno oz sladder cZarncer TLER,
put Ccertain population segmencts may face 1ncrea Increassd risk was
identified for the following three groups: ) ¥ sers of arcificiail
sweeteners f{(i.e., consume Ssix Or more servings, or 16 or more ounces of
artificially sweetened beverages per day); 2) heavy smokers who were neavy
consumers of artificial sweeteners had a greater risk of bladder cancer than
neavy smoxers who did not consume artificial sweeteners; and 3) tnose womern
whno would normally be at low risk for bladder cancer but consumed artificial
sweeteners two Or more times daily had a greater risk of pbliladder cancer than
similar women who never used artificial sweeteners.

There are said Lo De some limitatiocons ¢©f the NCI scouldi. Zezause tne souldy
results were tased on interviews ¢f participants, there is scne uncertainty

accuractely guant:fving past arcifiicial sweetener ConsumpIiidn. RGN nocTed
that artificial swesetener consumpticn did ncet Decome widespread until most
participants were well into d lthood. Therefore, the study was unable to
assess the long-term impac of artificial sweetener consumption during
pregnancy and childhood. In addvtlon, NCI could not clearly distinguish
between the effects of cyclamate and saccharin in this study because the
sweeteners were marketed togepner in the same food products during the 1960s.
Finally, some critics of the NCI study nave nct found The strength ot ~he
statisticali esvidence convincing that certain populaticon sulgroups experience
a higher than average pladder cancer risk. In a preliminary repor:
concerning the study, NCI noted nat the possibility could not be excluded
that the hignher risk associations identified for certain subgcroups renresen

chance variations.

CURRENT REGULATORY ISSU

g

S

The Saccharin Study and Labeling AcCct has been amended three times to
extend the moratorium on the proposed ban of saccharin. While the moratorium
elapsed on Apr. 22, 1985, P.L. 95-46 was signed into law on May 25, 1885,
which extended the moratorium again, until May 1, 1987.

An important argument used to support extensions of the moratorium in the
past was the lack of another approved artificial sweetener. Aspartame was
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approved for use in a numper of dry foocd products in 1581. In July 1983
aspartame was also approved for use in carbonated beverages. Many

manufacturers of art_-1C1any sweetened food products do not consider

aspartame a complete substitute for saccharin because saccharin nas certain

food processing advantages (e.g., saccharin is more stable than aspartame in

liquids and when heated). However the approval of aspartame may ercde
~

support for extensions of th in moraterium in the future if the
approval of aspartame 1s further expa anded.
ASPARTAME
:ﬁspartame is an artificial sweetener synthesized from Two amino acids,
Dhenylalanine and aspartic acid. Amino acids are the chemnical puilding
plocks of protein. Because the human pody can derive energy ifronm the amino
acids, aspartame is considered a "nutritive" sweetener. By weight, aswpvartame
nas abcut .the same number of calories, and 200 tTimes the sweetness, oF table
sugar. Therefore, aspartame can re used to sweeten £00ds anc bDeverages ac a
smaller cCcalcric Co9st tThan table sugar Twe Teascocns b sugar n 22
calories nile tne valent sweestening power cf asgpartane has aoo C.a
calcories
Once consumed, aspartame is broken down Lo form the TwWo constitftuents amino
acid and methanol, substances that occur naturally in foods. Aspartame may
also break down to form diketopiperazine (DKP) when added to liguide or
exposed to acid or prolonged heat.
REGULATORY HISTORY
partame identally discovered in 1265 Dvy a scientist wizth G.D.
and C Realizing the potential uses for tne sweetener, Searle
k ex testing ko) establisn the safeaty of aspartan Tne
submitted its research findings to the FDL and sought apgroval of
me in March 13873. The studies indicacted asparzame was satfte fcr the
pCpulation, but Searle recommended it be avoided by individuals with
phenylketonuria (PKU), a rare genetic disease. People afflicted with PKU
must restrict consumption of the amino acid phenylalanine in order to prevent
mental retardation. In July 1974, FDA approved Searle's food additive
petition for aspartame. However, several formal objections were raised about
the approval because of concerns that aspartame use by children might cause
brain damage. In December 1875, FDA stayed the approval of aspartame until a
comprehensive review of pertinent research could ce completed. FDA
reexamined the Searle research and concluded it was wvalid. In addition, FDA
established a Public Board of Inguiry to clarify the evidence concerning
aspartame consumption and brain damage. The Board concluded that aspartame
consumption would not pose an increased risk of brain damage, but raised
questions about its potential to cause brain tumors {48 FR 38286]. A
subsegquent study sati ied FDA tnat aspartame consumption also would nct

st
increase the risk of developing brain :tumors.

On July 18, 1981, FDA commissioner Arthur Hull Havyes, Jr., ordered

approval of aspartame for use in a number of ary food products. As a
condition of approval, Searle was required to monitor the amount of aspartame
actually used on the market. Also, the label of aspartame-containing
products was required to state "Phenylketonurics: contains Phenylalanine."

When marketed as a table-top sweetener, the product label was also required
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to bear instructions indicating that aspartame should not be used in cooking
because of its tendency to break down when exposed to prolonged heat [39 FR
27320] .

Initially, &aspartame was not approved for use in liquid products because
it could break down more easily 4in liguids, losing sweetness and forming DXP,
an uindesireable by-product. However, cn July 2, 1983, FDA amende the
aspartame regulations tc approve use in carbonated beverages and carpbonated
svruo bases. The expanded approval of asparcane cccurred after Searle
supmitted evidence that satisiied FDA that: 1) the stability ©f aspartame in
liguids was sufficient for the ncocrmal shelf-1life oI carbonated beverages, and
2) the incCrease in aspartame consumption resulting from approval would noc
nave toxXic effects. Searle currently markets aspartame under the wrade name
"Egqual" as a table-top sweetener, and as "NutraSweet" when used as a
sweetener added to foods during tne manufacturing prccess.

CURRENT REGULATORY ISSUES

isrartame has rLecome a very popular artificial sweetener Lacks the
pitter aftertaste and tTne cancer warninc associated wit ! on cmTetiter,
sacc! in. Cata suggesc asparc has not oni ra sac in Lsers,
cut ividuals who Dreviousiy nct s zrtifl cia sweezTensd foccds
Wiw 2 mounting gSopularity CIf ascartamng, nave cr by inCreasinsly
concerned abcut tne Dossibl nealtn eifects tame consumpTion.

Some critics are not convinced the safety of aspartame has been adeguactely
established under the current conditions of use. The following list
capsulizes scme ©f the key concerns expressed by Ccritics:

1) They suggest that the pivotal studies on which FDA Dpased
its initial approval o¢©f aspartame were conducted
pcerly and most were never replicated.
S 20 They suggest thnat some safety COnNCerns were nct
adeguately resclved, inciuvding whether asparctane
may increase tne risk of Dprain tumors, may interact wizwnh
dietary carbohydrate and affect benavior, may interact with

monosodium glutamate (MSG, a seasoning) and increase

the risk of brain damage, whether the breakdown products of
aspartame (phenylalanine, aspartic acid, methanol, DKP)

may be harmful, and whether aspartame is safe at the levels

now being consumed, and when marketed in liguids.

atory process rDA followed
rtame appeared to ighore systema
c

3) They suggest the reg

sp tic

erns express by some FDA scienti
a3

pefore approving a
some ©0f the safety con

and members of the Public Board of
suggest some scientists who faveored the
aspartame in 1981 did so believin W
in liguids because oOf

liguids.

4 (D
oy’

not De marketed
artame to break down in

Such concerns as those listed above prompted Senator Metzenbaum (OH) to
request an investigation of the approval of aspartame by the Ceneral
Accounting Office, in May 1985.
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THE CENTERS FOR DISEASE CONTROL (CDC) AND FDA STUDY

Since aspartame was approved, FDA has received numerous health complaints
which consumers believe are linked to the consumption of aspartame. In
Fepbruary 13984, CDC and FDA initiated an investigation of these complaints.

The investigation was designed to determine if a pattern could Dbe defined for
the reported symptoms which would indicate a need Ifor more dectailed study.
It was recognized at the outset That there were limitations in an
investigation of already reported symptoms. The study would Dbe unlikely TO
estabkliish & cause and efifect reiationship bDetween symgtomns and asparcane
consumption. L2150, the investigation was prcbably more likely to detect rare
and serious conditions occurring shortly after aspartame use, tnan symptoms
common in the population and those occurring a long time after use.

CDC investigated 87% ¢f the asparcame-relacted health comp.aints reported
pricr To mid-Aprii 15E4. CDC found that a variecy of mzld complaints nad
been reported that involved several organ systems. Symptoms included
neurological symptoms such as headache, dizziness, and mood changes;

trcintestinal symptoms; allsergilc-type symTtonms cr skin reacticons; anc

ered menstrual pactterns. In November .2¢g4, CDhcC concluded Thac The
claints did not crevide evidence that ser.cus, widespread, adverse
seguences were attendant TC the use o4 aspartane Zecauce 0T The
itaticons of tThe study, scocme gecris have recommendsed contTro_ied clinical
als be conducted for aspartame 1in nhumans. in Their firnal reporc, coc
ed that focused clinical trials would be the only way to evaluate whether

e people have an unusual sensitivity to aspartame.

}'5 FDA has not changed its position concerning the safety of aspartame since
it was approved in 1981 and 1883. The agency has maintained that aspartame
is safe and is the most tested food additive in history. The FDA position is
that all the health gquestions that have been raised Xe} far nave been
adegquately addressed. ' There are no plans to change the regulation of
aspartame unless new research indicates a resevaluaticn is needead

KULTIPLE St v

At the Apr. 2, 1985 nearing on the saccharin’'moratorium, Dbefore the Senate
Committee on Labor and Human Resources, FDA Commissiconer Young stated he
favored having more than one approved artificial sweetener on the market. He
suggested multiple sweeteners cffered public health advantages.
Specifically, because there would not be heavy reliance on onliy one
swesatener, the consumption cf each .sweeten would be reduced, thereby
mitigating any potentially hazardous healzh e ecTs.

The food processing industry may also penefit from having multiple
approved sweeteners. Artificial SwWweeteners have different chemical
properties making some more stable, better tasting, Or more economical to use
in different foods or beverages. n addition, some artificial sweetener
mixtures have synergistic sweetening properties so that a smaller amountz of

tweo or more sweeteners can be used than if only one sweetener were used in a
food. Industry may be able to develop a wider variety of artificially
sSweetened food products if there were a more versatile selection of
sweeteners and sweetener combinations available.

The actual impact multiple sweeteners would have on public health is
unknown. Whether or not consumers would in fact reduce their reliance on one
Sweetener is also unknown. Consumers are currently increasing their reliance
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on aspartame despite the fact that both aspartame and saccharin are on the
market. In addition, if the public continues to be weight-consciocus, and if
a wider variety of artificially sweetened food products become available,
total artificial sweetener consumption could increase. The public health
impact of increased exposures to many artificial sSweeteners, or the
nutritional impact of high artificial sweetener consumption in lieu of other
dietary carbohydérates is unclea

Several arcificial swesteners are cCurrently being tested and/or are in the
regulatory Fipe_ine atc rZa These inciude: acesuliame-¥, thaumatin,
Stev4“side, Rebaudicside 2, anéd L-sugars. In additicon, FD2A nas nct vet made
a decision on the latest food additive vetition concerning cyclamaze.
According to FDA, the approval of anv ©f these sweeterners is not imminenc.

SUNMARY

Artificial sweeteners continue to be a source of cont eneral,
the artcificial swesetensy L3 Center a ches safexy seten
under the actual conditicns se Dby tThe pulklic, the app of <
focd safecy law undsr whicnh swWweeTsensrs ars reguilazed, ana whecther Tne
regulatory decisionsg made o have Degen based on adscuate o zporcoriaca
sclentiiic evidence ‘ o )

POINTS FOR FURTHER CONSIDERATION

Policymakers may wish to consider the following issues which have Deen
raised concerning artificial sweeteners: 1) CYCLAMATE -- was the 19669 Dan
of cyclamat appropriate, and if not, should cyclamate De returned tc the
market? 2) SACCHARIN -- snould th saccharin moratorium continue to De
extended in light ©f the approval of asrvartanme? Are the saccnarin warning
lapels currently used visinle enougn Lo comply with the inztent oZ the
Saccharin Study and Lazeling ERci? 2) ASFLRTAME -- D14 TDA& adzguat v oconsider
the poctential nealzh ffects of moTion under the currentc
conditions ¢f use Defcore 1z ical studies needed T2
determine the effect ¢f aspa ar ar brain metaboclism and
to determine if some peo e n aspartame? Are abel
requirements needed to indicate the aspartame content £ food products7 4)
FOOD SAFETY -- Are the food safety laws appropriate and adequate to deal w h
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Amends the Saccharin Study and Labeling Act to extend to May 1, 19g7, the
period during which the Secretary of Health and Human Services may noct take
certain actions to restrict the continued use © saccharin or of any food,
drug, or cosmetic¢ containing saccharin. ntroduced Feb. 2, 1985; referred to

a

f
I odu
Committee on Labor and Human Resources; hearing held Apr. 2, 1985. The
measure was reported to the Senate with an amendment to reguire aspartame
content labeling on soft drinks, Apr. 22, 1985. The Senate passed the pill
and rejected the amendment on May 5, 1985. The House passed S. 484 in lieu
of H.R. 791 on May 14, 1985. President Reagan signed the bill into law on
May 25, 1985.



H.R.

Emends
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and Labeling Act to extend the period during

wnich the Secretary of Health and Human Services may not take certain actions
to restrict the continued use of saccharin or of any focd, drug, or cosmetic
containing saccharin, Introduced Jan. 320, 19&%; referred jlle) Commizttese on
Energy and Commerce, tThe Subcommittee on Health and the Envirconment.

HEARINCGS

U.S. Congress Senate. Committee on Labor and Human Resources.

S. 484, a pill to extend tThe moratorium on tne ban ¢f saccharin
for three years. Hearing, S88th Congress, lst session. April
2, 1%885. (not vet printed).

Uu.s. Congress. House. Committee © te and Foreign Commerce.
Subconmitiee on Heal:onhn and the nT Saccharin
moratorium-oills to amend the auth of the Food and
Drug Administrazicn respecting tne abilicy of saccharin,
H.R. 24184, HZ.R. 1812, H.R 460, = 72 and all similar
Diiis Ygarinc, sSétrn Congre=ss, 1S css5i0on Htay 2%,

1978 Wasningteoen, U.S. Gove Frin ,
1979. 176 p.

Uu.s. Congress. Senate. Committee on Labor and Human Resources.
Subcommittee on Healoth and Scientific Research. The saccharin
pan and foocd safety policy, 1979. Hearing, 96th Congress, lst
session. May &, 1979. washington, U.S. Govt. Print. Cff., 1879.
323 p.

U.S. Ccncress House. Committee on Interstate and Foreign Commerce.
Subcommittee ©on Healtn and the Znvircnment. Saccharin
ban -- (Cversight. Eearing on the findings ¢©f the National
Academy c¢f Sciences :in the use 0f saccharin Eearing,

Seth Ccngress, 1st session Apr. 11, 1g7%. Washington,
vu.s. Govt. Print. Off., 1879. 48 p.

U.S. Congress. House. Committee on Interstate and Foreign

Commerce. Subcommittee on Health and the Environment.
Moratorium on the saccharin ban. Hearing on H.R. 7753,
directing the Institute of Medicine of the National
Academy of ciences o conduct & one-vear review on the
toxicity and carcinodenticity of focod additives. Hearing,

S95th Congress, 1st session. June 27, 1977. Washington,
U.s. Gowvt. Print. QOff., 1977. 143 p.

Uu.s. Congress. Senate. Committee on Human Rescurces.
Subcommittee on Health and Scientific Research. The
banning o©of saccharin, 1877. Hearing, 95%5th Congress, 1lst
session. June 7, 1977. Washington, U.S. Govt. Print.
off., 1977. 173 p.

U.S. Congress. House. Committee on Interstate and Foreign

Commerce.

Proposed saccharin ban

lst session.

March 21 and 22,

Supbcommittee on Health and the Environment.

Oversight.
1977.

Hearing, 95th Congress,
Washington, U.S.
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U.s. Ccongress. Senate. Select Committee on Small Business.
Additives: Competitive, regulatory and safety problenms,
and II. Hearings, 95th Congress, lst session. January 1
l4, 1977. Wasnington, U.S. Govt. Print. Off., 1977. 378

U.s. Congress. Hcouse. Committee on the Judiciary. Subcommi
Cyclamates. Hearings on H.R. 4254, H.R. 4180, E.R. 42865,
E.R. 4812, H.R. 2843, H.R. 3882, Z.R. 6163, H.R. 6155. =
924 Congress, 1s sessicn. Septenber 22 and 30; Cctover
Washington, U.S. Govt. Print. Off., 1971 384 ».

Uu.s. Congress. House. Committee on Government QOperations.
Cyclamate sweeteners. Hearings, 91lst Congress, 28 sessio
June 10, 1S870. Washington, U.S Scvt. Printc. Cff., Lg7C.
103 p.
REPCORTS ANT CONGRESSIONLZL DOCUMENTS
U.S. zalith, Bducaticon re Nazional
aiTh RezcocrT of oCrary
¢ Review 0f Data ¢n Carcinogenicicty <f
esda, Maryland. February 1878
ug.s. . Committee on Appropriations. Study of
and other anticancer clauses. Hearings, 9
sion. May &, 1974, vpart 8. Washington,
., 180 p.

U.s. Congress House. Commicttee on Gcocvernment Cperations. o
cf cyclamatse sweeteners. Thirzv-sixth recort wWwashingto
17 o {31ls%t Congress, 2& sessicn nocuse Report no. 21i-

J.S. Congress. Hous nmitiee on Interstate and Foresign C
Sagcharin extansi R. 443532). Washingcwon, 187% 5z =2
congress, lst se House. Report no. .96-348).

Uu.s. Congress. House. Committee on the Judiciary. Compensa
losses resulting from the ban on cyclamates (H.R. 13366).
Washington, 1971. 19 p. (92d Congress, 2d session. Hou
Report no. 92-2070)

Uu.s. Congress. Senazte. Committee on Agriculture, Nutrition
Forestry. Food safety: where are we? Washington, 18979.
(86th Congress,; lst session. comm. print) 5§78 p.

U.S. Congress. Senate. Committee on Commerce, Science, and
Transportation. Saccharin Study, and Labeliing d Adverct
Act (S. 1750). Wwashington, 1977. 7 p. (95th Congress,
session, Senate, Report no. 95-3569).

U.S. Congress. Senate. Commtee on Human Resources.

Public Health Service Act
{(95th Congress,

(s.
lst session.

1750} .
Senate.

Washington,
Report no.

1977.
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CHRONOQOLOGY OF EVENTS

05/25/85 -- President Reagan signed S. 484 (P.L. 89-46)
extending the sa:cnarin meractor: nt

05/23/85 -- Senator Metgzenbaum reguested a GARQC investigaticn
of the approval of aspartane.
05/14/85 =-- The House passed S. 484 in lieu of H.R. 781.

05/07/8% -- The Senate passed S. &8<&.

04/02/85 -~ Thne Senate Committee on Labor and Human Resources held =z
nearing on S. 484, & bill to extend the saccharin
moratorium; and to review the status of cyclamate and
aspartans

12/00/84 -- In tnhe lawsulic tne Zal n
tssociation and the U.S., & hea e
—he Association bDe awardsid c¢. -
arising out ©f erronsous govern c
connection with the removal of

07/00/84 -- The National Academy of Sciences, at the reguest of FDA,
initiated a review of the scientific evidence concerning
the carcinogenicity of cyclamate.

06/00/84 -- The FDA's Center for Food Safety and Applied Nutrition,
Cancer Assessment Committee issued a repor: which
concluded there was insuffi ent credible data 0 imoTlicate
cyclamate as a carcinogen 11 tThe Iabcocratory animals
tested

03/00/84 -- Tne FDA and Centers for Disease Ccntrel (CDC)
initiated a study of consumer complaints concerning
aspartame.

07/08/83 -- FDA approved the use of aspartame in carbonated beverages
and carbonated syrup bases.
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04/22/23 == P.L. $98-22 (S. €9) was sicne
saccharin meratorium until

11/12/82 -- BAbbott Laboratories and the Calorie
the second petition for cyclamat us

Control Council fi
te e t
since the pan of cyclamate in 1969.

as a food addi

beob
< H
® o

oY

07/24/81 -- FDA approved aspartame for use in certain dry food
products.

10/00/80 -- FDA Public Board of Inguiry issued a report concerning
aspartame safety.

09/16/80 =~- FDA announced the final decision which denied the food
additive petition for cyclamate submitted by Abbott
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Laboratecries.

into law which extended the

06/17/80 -- P.L. 96-273 was i
£ ntil June 30, 1981.

igned
saccharin mora iu u

S
crium

02/04/80 -- An FDA Administrative Law

Judge issued the second
Initial Decision on the cyclamate focd additive petition
which said the petitioner, Abbott Laboratories, had
failed to establisn the safety 0of cvc mate. Th

decision followed
a review of further hearing evidence which had been
requested by the Commissioner of FDA.

12/20/75%5 -- The preliminar

v flndings of the National Cancer
Institute study on human Dbladder cancer were announced
by FDA. The findings indicated artificial swestener
consumption did not increase the risk of bladder
cancer in the general population, but may increase
the risk in certain populaticn subgrcocucs as much
as 50 percent.
25/23/7¢ —-- e on Interstate and Foreign
“ts2e ¢n Health Tne E”‘ifC“Me“:
the saccharin moratoriun.

05/09/70 —-- The Senate Committee on Labor and Human Resources,
Subcommittee on Health and Scientific Research held a

hearing on the proposed ban of saccharin and focd
safety pclicy.

04/11/79 -- The House Commitiee on Interstate

and Foreign
Commerce, Subcommittee on Healtnh and the EZnvironment
neld an oversight hearing concerning the prorcsed
rar ¢f saccharin andéd zTrhe findings ¢f tThe NLS
concerning the carcinogenicity of saccharin
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The NAS released zZnhne findings ¢f the foc S 2Ty
policy study, which was mandaced under the Saccharin
Study and Labeling Act in 1977. In the report,

NAS called for major changes in existing food

safety laws.
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12/00/78 -- FDA confirmed the validity o©f the aspartame cstudies
conducted by Searle

08/04/78 —-- An FDA Administrative Law Judge issued an Initial
Decision on the food additive petition concerning
cyclamate, and concluded the petitioner, Abbott
Laporatories, had not established the safety of
cyclamate.

01/25/78 =-- The FDA and National Cancer Institute announced a
major study designed to determine if art¢-1CLal
sweetener consumption increases the risk of Dbladder
cancer in humans.

11/23/77 ~-- P.L. 95-203, The Saccharin Study and Labeling Act
was signed into law. The law required a moratorium



06/27/77

08/07/77

04/20/77

(@)
W
~
}oo
&)
>~
-~
]

03/24/77

03/21/77

01/13/77

jt
O
~
O
>
~
~1
[6)}

12/00/78

12/00/74

10/04/76

and

and

CRS-17 IB85119 UPDATE-07/12/85

on the proposed ban of saccharin, product labeling,
and a NAS review of saccharin research studies and
food safety policy.

The House Committee on Energy and Commerce, Supcommittee
on Health and the Environment held a hearing on & bill

concerning a saccharin moratorium, and on recent saccharin

studies.

The Senate Commitiee on Human Resources, Subcommittese on
Health and Scientific Research held a hearing to svaluate
the scientific basis for the ban of saccharin proposed by
FDA.

05/1%/77 -~ The FDA held public hearings on the proposed
ban of saccharin.
A formal evidentiary hearing was held before an FDA
Bdministractive Law Judges concerning tne food add:itive
petition for cyclamate submitted by Abbctt Labs.
FIDA pvublisned thes propocsed ban ¢©f saccharin in the
Federal Register. The regulaticns weould revoke tne
interim food additive reguliation and would permi
marketing of saccharin as a SLngle—ingredient drug.

The Senate Committee on Human Resources, Subcommittee
on Health and Scientific Research held a hearing to
consider the proposed ban of saccharin.

03/22/77 -~

The cuse Committee on Interstate and Foreig
Commerce, Subcommittee on Health and £he Environmen:t held
a hearing on the prcocposed oan ¢f saccharin.
FDA announced plans o pan saccharin in foods and beverag
recause o©f the findings of the Canadian study which indic
saccharin may De a human carcinogen.

01/14/77 -- The Senaie Select Committee on Small Busines
held a hearing concerning the competitive, regulatory and
safety problems associated with food additives.

i r:

Abbott Labs. and the Calorie Control Cocuncil filed a forn
obijection te FDAs denial of the cvclamate foocd additive
peticion nd requested a formal evidentiary hearing

DA stayed regulations which would have permitted
marketing of aspartame.

The NAS recommended that more research be done on the
carcinogenicity of saccharin, based on the findings
of a review of saccharin studies which was conducted
at the reguest of FDA.

The denial of the focd additive petition concerning
cyclamate, submitted by Abbott Labs. was published in
the Federal Register.
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02/00/76 -- The Temporary Committee for the Review of Data on the
Carcinogenicity of Cyclamate of the National Institutes
of Health issued their final report. The report stated
that the evidence did not establish the carcinogenicity
of cyclamate or its principle metabolite, cyclohexylamine,
in experimental animals.

07/00/74 ~-- FDA approved aspartame for use as a food additive.

Abbott Labs. filed a focod additive petiticon regquesiing
FDA approval c¢f cyclamate as a sweetening agent in fcod.

03/00/73 -- Searle filed & food additive petition reguesting approval
Oof aspartame as a sweetening agent in food.

0%/07/72 and 09/C8/72 -~ The Senate Jommittee on the Judiciary, A& Hoc
Subcommittee held a hearing ¢n cyclamatce.

pe/22/71 and 0%/20/71 andéd 1C/08/71 -~ The House Commitise on zhe
Judiciary, Subcommittes NO 2 held & hearing on several
Lills regarding cyclamate

28/27/70 -~ FIR puplisnszd regulatiocns in the TFTederal Register which
Danned all uses C©if cyclamace.

06/10/70 -~ The House Committee on Government Operations held a
hearing on cyclamate sweeteners.

10/18/6% -~ FDA announced cyvclamate would be removed from the list of
GRAS substances because ©of research which suggested
cyclamate may cause bladder cancer in test animals
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REGULATORY STATUS OF SACCHARIN,

IN EUROPE

(sacc
cycl.-

AUSTRIA -TFB;

T; aspart.-T)

BELGIUM (sacch.-TFB;
cycl.-T; aspart.-T)
DENMARK (sacch.-TFB; .
cycl.-T1; aspart.-TFB)
FINLAND (sacch.-TFB;

cycl.~-TB)

FRANCE (sacch.-T;

cycl.-T; aspart.-T)

Service
Multilith 81-215.

APPENDIX 1
CYCLAMATE,

AS OF APRIL 24, 1983

LUXEMBOURG (
oy

NETHERLANDS

Service seminar

(py) Donna
D.

Iy

84

AND ASPARTAME

(sacch.-TFB;

cycl.-TB)

NORWAY

PORTUGAL

SPAIN

(sacch.-T;

(sacch.-TFB;

(sacch.-TFB;
cycl.-TFB;

aspart.-T)

cycl.-TFB)
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GREAT BRITAIN (sacch.-TFB) SWEDEN (sacch.-TB; cycl.-T;
aspart.-TFB)

GREECE (sacch.-T) SWITZERLAND (sacch.-TF
aspart.-TFB

IRELAND (sacch.-T7FB; WEST GERMAXNY {(sacch.-TFE; cycl.-TFB;
cycl.-TB; aspart. TFB) aspart.-T)

ITALY (sacch.-TFB; ¢cyclil.TFB)

SYMBOLS: "T" = Approved as table top sweetener e = Approved

ingredient in foods "B" = Approved as ingredient in beverages

SWEETENERS ASSOCIATION, PO BOX 768,CE-8C2Z5

L
‘ERLAND

SOURCE: I

as
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APPENDIX 2

PER CAPITA CONSUMPTION OF ARTIFICIAL SWEETENERS, 19
[KEY: pounds ©of sweetener consumed compared to the pound
needed to achieve the same sweetnessx (in varenthesis).
YEAR CYCLAMATE SACCHARIN
1863 .023 (0.7) Cl0 (3.0)

1964 .043 (1.3) 12 (3.53)

18865 .058 (1.7) .013 (4.0)

19686 .083 (1.9) .015 (4.5)

1867 .070 (2.1) .016 (4.8)

1968 .073 (2.2) .017 (5.0)

1958¢ 05 (1.8} .18 (5.3)

187¢C * % .019 (5.8)

le71 * % .0x7 (5.1

1872 * % .07 (3.1)

27z * % .17 (3.1

1974 * % .0LS (5.%9)

1975 * % 02¢ (8.2)

1876 * % .020 (6.1)

1877 * % .022 (8.8)

1978 * % 023 (6.9)

1879 * % .023 (7.0C)

1880 * % .024 (7.1)

1881 * * .024 (7.2)

1882 x % .024 (7.3)

* / The sweetness factors used to calculate the pounds o
assumed to Dpe: Cyciamate, 30 times thne sweetness of
Saccharin, 300 times the sweetness of sugar; and Asp
times the sweetness of sugar.

*x/ Cyclamate was removed from the GRAS list in October

was banned in August 13870.
Source:

IB85119

UPDATE-07/12/85

63~-83
s 0of sugar
ASPARTAME
c
O
o
C
9
0
e}
9
C
o
0
0
0
0
0
Ie)
0
.001 (0.2)
005 (1.0)
£ sugar are
sugar;
artame, 200
1969, and

Adapted from USDA Economic Research Service consumption data.
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