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[4710-03-M]

DEPARTMENT OF HEALTH,
EDUCATION, AND WELFARE

Food and Drug Administration
[21 CFR Part 358]
{Docket No. 78N-0065]

SKIN BLEACHING DRUG PRODUCTS FOR
OVER-THE-COUNTER HUMAN USE

Establishment of a Monograph; Notice of
Proposed Rulemaking

AGENCY: Food and Drug Admnistra-
tion. '

ACTION: Proposed rule.

SUMMARY: This preposed rule would
establish conditions under which over-
the counter (OTC) skin bleaching
- drug products are generally recognized
as safe and effective and not mis-
branded. The proposed rule, based on
the recommendations of the Advisory
Review Panel on OTC Miscellaneous
External Drug Products, is part of the
Food and Drug Administration’s on-
going review of OT'C drug products.

DATES: Comments by February 1,
1979, and reply comments by March 5,
1979,

ADDRESS: Written comments to the
‘Hearing Clerk (HFA-305), Food and
Drug Adniinistration, Room 4-65, 5600
Fishers Lane, Rockville, Md. 20857.

FOR FURTHER INFORMATION
CONTACT:

William E. Gilbertson, Bureau of
Drugs (HFD-510), Food and Drug
Administration, Department of
Health, Education, and Welfare,
5600 Fisher Lane, Rockville, Md.
20857, 301-443-4960.

SUPPLEMENTARY INFORMATION:
Pursuant to part 330 (21 CFR Part
330), the Commissioner of Food and
Drugs received on December 12, 1977 a,

report of the Advisory Review Panel

- on OTC Miscellaneous External Drug
Products. On April 17, 1978, the Panel
made a technical change which is dis-
cussed later in this document. (See

part IL. paragraph A.l. below—Intro-.

duction.) * In accordance with
§330.10(aX6) (21 CFR 330.10(a)6)),
- the Commissioner is issuing (1) a pro-
posed regulation containing the mono-
graph recommended by the Panel,
. which establishes conditions under
which OTC skin bleaching drugs are
generally recognized as safe and effec-
tive and not misbranded; (2) a state-
ment of the conditions excluded from
the monograph on the basis of a deter-
mination by the Panel  that they
would result in the drugs not being
generally recognized as safe and effec-
tive or would result in misbranding:
and (3) the conclusions and recom-
mendations of the Panel to the Com-
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missioner. The minutes of the Panel
meetings are on public display in the
office of the Hearing Clerk (HFA-305),
Food and Drug Administration (ad-
dress given above).

This report is the first of several to
be issued by this Panel. This report
pertains to products claimed to lighten
dark pigment in the skin. Future re-
ports by this Panel will cover other
drug product categories described and
published in the FEDERAL REGISTER No-
tices of November 16, 1973 (38 ¥R
31677) and August 27, 1975 (40 FR
38179).

"The purpose of issuing the unaltered
conclusions and recommendations of
the Panel is to stimulate discussion,
evaluation, and comment on the full
sweep of the Panel’s deliberations.
The Commissioner has not yet fully
evaluated the report; the Panel’s find-
ings are being issued as a formal pro-
bosal to obtain public comment before
the agency reaches any decision on
the Panel’s recommendations. The
report has been prepared independent-
Iy of the Food and Drug Administra-

" tion (FDA). It represents the best sci-

entific judgment of the members but
does not necessarily reflect the agency
position on any particular matter con-
tained in it. After careful review of all
comments submitted in response to
this proposal, the Commissioner will
issue a tentative final regulation in the
FEDERAL REGISTER to established a
monograph for OTC skin bleaching
drug products. ]

In accordance with § 330.10(a)(2) (21
CFR 330.10(aX2)), all data and infor-
mation concerning OTC skin bleach-
ing drug products submitted for con-
sideration by the Advisory Review
Panel have been handled as confiden-
tial by the Panel and FDA. All such
data and information shall be put on
public display at the office of the
Hearing Clerk, Food and Drug Admin-
istration, after December 4, 1978,
except to the extent that the person
submitting it demonstrates that it still

falls within the confidentiality provi-

sions of 18 U.S.C. 1905 or section

301(j) of the Federal Food, Drug, and -

Cosmetic Act (21 U.S.C. 331(j)). Re-
quests . of confidentiality should be
submitted to William E. Gilbertson,
Bureau of Drugs (HFD-510), (address
given above).

Based upon the conclusions and ree-
ommendations of the Panel, the Com-
missioner proposes the following:

1. That the conditions included in
the monograph, under which the drug
products would be generally recog-
nized as safe and effective and not
misbranded (category I), be effective
30 days after the date of publication
of the final monograph in the FrpErRaL
REGISTER.

2. That the conditions excluded
from the monograph because they

would cause the drug to be not gener-
ally recognized as safe and effective or
to be misbranded (category II), be
eliminated from OTC drug products
effective 6 months after the date of
publication of the final monograph in
the FEDERAL REGISTER, regardless of
whether further testing is undertaken
to justify their future use.

In the FepERAL REGISTER of January
5, 1972 (37 FR 85), the Commissioner
announced. a proposed review of the
safety, effectiveness, and labeling of
all OTC drugs by independent adviso-
ry review panels. In the FepeErRaL REG-
1STER of May 11, 1972 (37 FR 9464),
the Commissioner published the final
regulations providing for the OTC
drug review under § 330.10 which were
made effective immediately. Pursuant
to these regulations, the Commission-
er issued in the PEDERAL REGISTER of
November 16, 1973 (38 FR 31697) and
August 27, 1975 (40 FR 38179) requests
for data and information on all active
ingredients utilized in OTC miscella-

' neous external drug products.

The Commissioner appointed the
following Panel to review the data and
information submitted and to prepare
a report pursuant to §330.10(a)X1) on
the safety, effectiveness, and labeling
of those preducts:

William E. Lotterhos, M.D., Chairman

Rose Dagirmanjian, Ph. D.

Vincent J. Derbes, M.D. (resigned July 1976)

George C. Cypress, M.D.

Yelva L. Lynfield, M.D. (appointed October
1977 ~

Harry E. Morton, Sc. D.

Marianne N. O’'Donoghue, M.D.

Chester L. Rossi, D.P.M.

The Panel was first convened on
January 13, 1875 in an organizational
meeting. Working meetings were held
on February 23 and 24, April 20 and
21, June 27 and 28, August 15 and 16,
September 28 and 29, November 9 and
10, 1975; January 18 and 19, February
20 and 21, April 2 and 3, May 16 and
17, July 11 and 12, October 8 and 9,
November 12 and 13, 1976; January 14
and 15, February 27 and 28, April 3
and 4, June 5 and 6, June 25, August 5
and 6, September 30, October 1, and
December 11 and 12, 1977.

Two nonvoting consultants, Albert

‘A. Belmonte, Ph. D. and Jon J. Tanja,

M.S., R. Ph,, served on the Panel be-
ginning in February 1977. -

Four nonvoting liaison representa-
tives served on the Panel. Marvin M.
Lipman, M.D., nominated by an ad hoc
group of consumer organizations,
served as the consumer liaison. Gavin
Hildick-Smith, Ph. D., who served as
industry liaison from January until
August 1875, and Bruce Semple, M.D.,
who served as industry liaison from
August, 1975 until June, 1978, were
nominated by the Proprietary Associ-
ation. Saul A. Bell, Pharm. D., nomi-
nated by the Cosmetic, Toiletry, and
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Fragrance Association, also served as
an industry Haison. ,

The - following FDA employees
served: John M. Davitt, served as Ex-
ecutive Secretary until August 1977,
followed by Arthur Auer, Thomas D.
DeCillis, R. Ph., served as Panel Ad-

ministrator until April 1976, followed

by Michael D. Kennedy. Joseph Hus-
sion, R. Ph., served as Drug Informa-
tion Analyst until April 1976, followed
by Victor H. Lindmark, Pharm. D.

The following individuals were given
an opportunity to appear before the
Panel to express their views either at
their own or the Panel’s request on all
drug categories under review: ]

Phillip R. Brachman, D.P.M.
Billy C. Coats, R. Ph.
David L. Cram, M.D.
‘Stanley I. Cullen, M.D, .
R. Sherman Detrick
Chester DeZeih

Frank E. Dunlap, M.D.
Eugene M. Farber, M.D.
Beverly W. Foster
Dietrich Hoffman, Ph, D.
M. Kaminsky

Adam Kara, D.P.M.
Renate Kimbrough, M.D.
Leslie M. Lueck, Ph. D.
Robert Menzer, Ph. D.
William Mueller

Sigfrid A. Muller, M.D.
M. W. Rosenthal

Robert Scheuplein
Frederick Urbach, M.D.
Peyton E. Weary, M.D.

No person who so requested was
denied an opportunity te . appear
before the Panel,

The Panel has thoroughly reviewed
the literature and the various data
submissions, has listened to additional
testimony from interested persons,
and has considered all pertinent data
and information submitted through
December 12, 1977, in arriving at its
eonclusions and recommendations.

In accordance with the OTC drug
review regulations (21 CFR 330.10),
the Panel’s findings with respect to
OTC skin bleaching drug products are
set out in three categories:
= Category I Conditions under which OTC
skin bleaching drug pbrodiicts are generally
recognized as safe and effective and are not
misbranded.

Categroy II. Conditions under which GTC
skin bleaching drug products are not gener-
ally recognized as safe and effective or are
misbranded. :

Category IIL Conditions for which the
available data are insufficient to permit
-final classification at this time.

The Panel did not classify any condi-
tions for OTC skin bleaching drug
products in category IIT. . ’

I. SuBMISSION OF DATA AND
INFORMATION

The agency, in a attempt to make
this review as extensive ag possible and
to aid manufacturers -and other inter-

VPlough Inc,,
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ested persons, complied a list of ingre-
dients found in OTC skin. bleaching
drug products through either historical
use or from currently marketed prod-

ucts. Seven ingredients were identified |

as follows: Ammoniated mercury, gin-
seng, - glycerylparaminobenzoic acid,
hexachlorophene, hydroquinone, jodo-
chlorhydroxyquin, and oxyquinoline
sulfate. Notices were subsequently pub-
lished in the Feperar REGISTER of No-
vember 16, 1973 (38 FR 31697) and
August 27, 1975 (40 FR, 38179) request-
ing the submission of data and informa-
tion on these ingredients as used in
OTC skin bleaching drug products.

A. SUBMISSIONS BY FIRMS ~

Pursuant to the above hotices, the
following firins made submissions re-
lated to the indicated products:

Firms and Marketed Products

Chattem Drug & Chemical Co., Chattanoo-
ga, Tenn, 37409, Ultra Nadinola Cream,
Deluxe Nadinola Complexion Cream,
Derma Blanch, Nadinola Double Care
Lotion. -

Nicholas Produets Ltd., Slough Bucks, Eng-
land SLI 4AU, Ambi Skin Cream,

Memphis, Tenn. 38151, Atra
Skin Tone Cream.

USV Pharmaceutical Corp., Tuckahoe, N.Y.
10707, Esoterica Regular, Esotericg, Facial,
Esoterica Fortified, Esoterics, Lotion, Eso-
terica Special, Golden - Peacock Bleach
Cream,

B. LABELED INGREDIENTS CONTAINED IN
MARKETED PRODUCTS SUBMITTED 'TO
THE PANEL

Amyl dimethyl-PABA
Glyceryl-PABA
Hydroguinone

C. ADDITIONAL INGREDIENTS CONSIDERED
BY THE PANEL FOR WHICH NO DATA
WERE SUBMITTED

Ammoniated mercury
Ginseng )
Hexachlorophene )
Iodochlorhydroxyquin
Oxyquinocline sulfate

D. CLASSIFICATION OF INGREDIENTS

1. Active ingredients:

Ammoniated mercury
Hydroquinone

2. Fnactive ingréc;ients:

Ginseng
Hexachlorophene
Iodochlorhydroxyquin
Oxyquinocline sulfate

3. Ingredients deferred to other OTC advi-
8ary review panels or other experts:

Amyl dimethyl-PABA

- Glyceryl-PABA

. E. OTC VOLUME SUBMISSIONS

All “OTC volumes” refer to the sub-
missions made by interested bersons
bursuant to the call for data notices
published in the Feperar REGISTER of

51547

November 16, 1973 (38 FR 31697) and
August 27, 1975 (40 FR 38179). The
volumes will be put on public display -
after December 4, 1978, in the office of
the Hearing Clerk (HFA-305), Food
and Drug Administration, Room 4-65,
5600 Fishers Lane, Rockville, Md.
20857.

II. SKIN BLEACHING DRUG PRODUCTS
A. GENERAL DISCUSSION .

1. Introduction. As part of its review,

the Panel was charged to evaluate
-data and information on the safety, ef-
fectiveness, and labeling of OTC skin
bleaching drug products. The Panel
reviewed submissions from four phar-
maceutical companies,
- The Panel has evaluated the only
claimed active ingredient that was con-
tained in all the products submitted
for review. That single active ingredi-
ent was hydroquinone. The call for
data by FDA listed seven active ingre-
dients, one of which was hydroquin-
one. The remaining six ingredients
were not present in any product sub-
mitted for review,

The Panel finds that these products
are designed to bleach or otherwise
lighten limited areas of hyperpigment-
ed skin through a direct effect on the
structure and function of the bedy,
ie., by the suppression of melanin pig-
ment formation within skin cells. The
Panel has classified all -products of
this type as drugs because the skin can
be bleached or Jlightened, a desirable
effect in many circumstances and con-
ditions, only by a direct effect on the
melanin pigment within skin cells, and
because this effect is generally accom-
plished by the suppression of specific
enzyme activity within the cell,

One company’s line of products con-
tained hydroquinone combined with
sunscreen agents. These sunscreen
agents were deferred to the Advisory
Review Panel on G'TC ‘Topical Analge-
sic Drug Products, including Antirheu-
matic, Otie, Burn, Sunburn Prevention
and Treatment Drug Products.

Skin bleaching drug products are in-
tended to bleach or otherwise lighten
limited areas of hyperpigmented skin.
This effect should be noticeable in the
majority of users within 2 months,
The substance should not permanent-
ly injure the skin or produce systemiec
toxicity to the user. The Panel found
hydroquinone to be safe and effective
ingredient when used under the condi-
tions specified. (See part IL. paragraph
*B.1. below—category 1 labeling.)

Hyperpigmentation may result from
a variety of causes. Endocrine imbal-
ances such as Addison’s disease, Cush-
ing’s disease,’ hyperthyroidism, preg-
nancy, or estrogen therapy will affect
skin pigmentation. Metabolic alter-
ations affecting the liver such as he-
mochromatosis, biliary cirrhosis, cer-
tain glycogen storage diseases, and
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porphyria cutanea tardea are often as-

sociated with a diffuse melanosis.

- Rheumatoid arthritis has also been as-
sociated with alterations in pigmenta-
tion. Certain antineoplastic drugs such
as busulfan, cyclophosphamide, and
procarbazine have been known to pro-
duce a melanosis. Chlorpromaszine in
chronic high dosage and some antima-
larials, such as chloroquine and hy-
droxychloroquine, have also been im-
plicated. These drugs are known to
have an affinity for melanin. Nutri-
tional deficiencies such as kwashiorkor
and sprue as well as vitamin deficien-
cies of niacin and cyanocobalamin may
occasionally produce melanosis. Physi-
cal trauma to the skin such as friction,
heat, various actinic radiations, aller-
gic, sensitizers, photosensitizers, infec-
tious agents, and many other factors
which contribute to an inflammatory
dermatitis may also contribute to a
postinflammatory pigmentation (Ref.
1).

OTC skin bleaching drug products
are useful in certain hyperpigmenta-
tion conditions that are benign and
amenable to self-medication, such as
melasma (the mask of pregnancy),
freckles, and senile lentigines (“liver
spots” and ‘“age spots”). These condi-
tions are troublesome or cosmetically
unappealing to the patient, but are

not symptoms of an underlying patho--

logical condition requiring initial diag-
nosis and subsequent monitoring by a
physician. For example, meiasma, also
known as chloasmas, is a condition in
which blotchy patches occur on the
face, due to a hormonal imbalance
caused by pregnancy or. oral contra-
ceptives. These blotches. occasionally
coalesce to form the ‘“mask of preg-
nancy” (Ref. 2). Senile lentigines
appear on sun-exposed areas of the
skin at the menopause or male’climac-
teric, but are not indicative of any hor-
monal disorder.

Because there is no literature to sup-
port use of skin bleaching drug prod-
ucts in children, the Panel concludes
that they should not be recommended
for use on children under 12 years of

©age.

The Panel concludes that several
weeks of treatment are required for
depigmentation. The Panel further
concludes that sun exposure is to be
avoided by the use of a sunscreen
agent, a sun blocking agent, or protec-
tive clothing if pigmentation is not to
reoccur (Refs. 3 and 4). Thus, the

Panel recommended including the fol-’

lowing warning in the labeling for skin
bleaching drug products, “Use of a
sunscreen on treated areas of the skin
should be continued indefinitely in
order to prevent darkening from reoc-
curring.” During their April 17, 1978,
meeting, the Panel was asked by the
agency to clarify this warning. After
considerable discussion the Panel
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voted to amend the warning to read as
follows: “WARNING: Sun exposure
should be avoided indefinitely by
using a sunscreen agent, a sun block-
ing agent, or protective clothing to

cover bleached skin in order to prevent

darkening from reoccurring.”

The Panel concluded that this warn-
ing was the most important warning
for skin bleaching drug products and
recommended that it appear as the
first warning on package labeling and
that it be conspicuously boxed and in
red letters. The discussion of this
change was recorded in the minutes of
that meeting (Ref. 5).

2. Ingredients reviewed in addition
to sumiitted data. The Panel, in addi-
tion to reviewing the submitted ingre-
dients, reviewed all other ingredients
listed in the agency’s notice published
in the FEpERAL REGISTER of August 27,
1975, calling for data and information
on ingredients used in skin bleaching
drug products for potential skin
bleaching activity.

Hexachlorophene is listed in the cur-
rent “United States Pharmacopeia” as
a topical anti-infective (Ref. 6). The
Panel has been unable to locate data
and information on the the use of hex-
achlorophene as a skin bleaching
agent.

Iodochlorhydroxyquin was listed in
the “United "States Pharmacopeia
XVIII” (Ref. 7) and the ‘“National
Formulary XIII” (Ref. 8). The “Merck
Index IX” and “Remington’s Pharma-
ceutical Sciences XV” also list
iodochlorhydroxyquin as a topical
anit-infective (Refs. 9 and 10). Again,

no mention is made of its use as a skin

depigmenting agent.

Oxyquinoline sulfate, also known as
8-quinolol sulfate, oxine sulfate, 8-hy-
droxyquinoline sulfuric acid salt, quin-
osol, and chinosol, is listed in the
“Merck Index” and “Remington’s
Pharmaceutical Sciences” as a topical
anti-infective. It has been used as an
antiseptic, antiperspirant, and deodor-
ant, but no mention is made of skin
bleaching properties (Refs. 11 and 12).

The Panel concludes that these ‘in-

“gredients have been incorporated in

various skin bleaching preparations as
pharmaceutical aids, i.e., preservatives.

Ginseng is not listed in any of the
current compendia and the Panel has
been unable to locate data and infor-
mation relevant to its use in OTC skin
bleaching drug products.

3. Advertising. The Panel’s approval
of an active ingredient or combination
of active ingredients for a particular
indication should not be interpreted as
unique to the active ingredient or to
the combination. Labeling, package in-
serts, or advertising should not refer
to such approval either directly or by
inference as a unigue or an exclusive

endorsement of such an 1ngred1ent or

combmatxon of ingredients.

" one Bleaching Creams,

1

The Panel is aware that the FDA
does not regulate the advertising of
OTC drug products. However, - the
Panel recommends that advertising
for these drugs in any medium be con-
sistent with the labeling claims in the
proposed monograph. It follows that
labeling and advertisements should,
therefore, be closely monitored by the
proper authority to ensure that adver- _
tisements do not go beyond the limita-
tions of the monograph and/or negate
restrictions and warnings recommend-
ed by the Panel. '
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B. CATEGORIZATION OF DATA

1. Category I conditions under which
skin bleaching aclive ingredients are
generally recognized as safe and effec-
tive and are not. misbranded. The
Panel recommends that the category I
conditions be effective 30 days after

the date of publication of the final

monograph in the FEDERAL REGISTER.
Category I Active Ingredient

The Panel has classified the follow-
ing skin bleaching active ingredient as
safe and effective and not-misbranded:

Hydroquinone. The Panel concludes
that hydroquinone is safe and effec-
tive for OTC use as a skin bleaching
drug product as specified in the dosage
and labeling sections below.
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‘Hydroquinone is one of a group of
three isomeétric dihydroxybenzenes, in
which the two hydroxyl groups are
para to each other, that is in the I, 4
positions . (Ref. 1I). The ' traditional
method of manufacture invelves the
oxidization of aniline to guinone with
manganese dioxide, followed by reduc-
tion of the quinone to hydroquinone
with metallic iron and water. Commer-
cial wvariations have been used in
which alkaline permanganate was
used as the oxidant, and several vari-
ations of the reduction step have been
reported. A radically new route has
beenr attributed to a United Stdtes pe-
troleum refiner, involving a direct par-
allel to the now well-proven cumene
hydroperoxide route to phenol. In this
instance the intermediate is 1,4-diiso-
propylbenzene, which is subjected to
peroxidation and cleavage, yielding
the desired hydrogquinone product and
acetone (Ref. 1).

Hydroquinone is extensively used as
a photographic developer and in var-
ious processes which require an an-

tioxidant. The derived antioxidants

-‘are particularly effective in preventing
rancidity in fats and, therefore, find

widespread use in foodstuffs. Miscella-.

neous applications in medicinals and
dyestuffs account for about 20 percent
.of the total production of hydroquin-
~ one. Various derivatives of hydroguin-
" one, mostly ethers, such as hydroquin-
one -monomethyl ether, dimethyl
ether, aminchydroquinone, dibutyl
ether, and di(betahydrexyethyl) ether
are articles of commerce. Other hydro-
quinone derivatives include such com-
Ppounds as ditert-buiyl hydroguinone.
In general, the hydroquinone deriva-
tives find utility through the oxida-
tion-reduction reactions involving the
reversible shift from the hydroguin-
one to the quinone configuration. In
aqueous solutions this reaction is both
rapid and quantitative, comparable to
the reactions between ferrous and
ferric.ions (Ref. 1).

The raw materials from which hy-
droquinone is manufactured are pro-
cessed by gravity under heat and pres-
sure through various mixing and dis-
tilling vats, filter presses, and weigh-
ing machines, and the pure compound
emerges in the packing -room. Al-
though ventilation is provided and the
system s enclosed, fumes and dust

particles escape into the atmosphere-
of the plant and produce lesions (Ref. -

2). These lesions are described below.
(See pt. IL par. B.1.(1) below—Safety.)

(1) Safety. In chronic toxicity stud-
ies, Stern, Lang, Brewer, and Carlson
(Ref. 3) reported the effects of hydro-
quinone-in “8 groups.of 40 rats each of
which were fed varying amounts of
hydroquinene with citric acid and
compared with a control group. After
2 years on test, 7 control rats, 10 rats
fed 0.1 percent hydroquinone plus 0.01
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percent citric acid, 11 rats fed 0.5 per-
cent hydroquinone 0.01 percent citric
acid, and 20 rats fed I percent hydro-
quinone plus 0.01 percent citric acid
were still alive” (Ref. 3). The data on
body weight, tibial length, WBC, RBC,
and differential count revealed no sig-
nificant differences among the groups,
indicating no toxicity at these levels.

Lang, Brewer, and Carlson (Ref. 4)
studied 19 adult human volunteers.
Twosmen ingested 500 milligrams (mg)
of hydrogquinone daily for 5 months,
11 men and women ingested 300 mg
daily for 5 months, and an additional 3
subjects ingested 300 mg daily for 3
menths. Periodic blood and urine anal-
yses were made throughout the dura-
tion of the experiments. None of the
subjects showed any toxicity during
the course of the experiments, and in
no case did the analyzed data deviate
significantly from accepted human
norms.

In December 1875, Findlay, Morri-
son, and Simson in South Africa (Ref.
5) reported the development of och-
ronosis and pigmented colloid milium
from hydroeqguinone bleaching creams.
Hydrequinone creams are reportedly
much sought after by South African
black women. The effectiveness of hy-
droquinone ereams was tested on
South African black women seeking to
bleach their skin. The author took pic-
tures and compared the bleached face
with the untreated natural dark
brown of the neck or dorsal surface of
the hand.

In this study, the authors noted that
the facial epidermis overcame the
bleaching effect during treatment and
might grow darker than normal, par-
ticularly over sun-irradiated areas.
The darkening tended to be most in-
tense over those parts where the
cream had been rubbed in well. There-
after, novel changes developed in the
papillary dermis. The dermal layer
became ochronotie, with collcid degen-

- eration and colloid-milia production.

These alterations could be chserved in
treated skin, parts of which retained a
bieached appearance, though as a rule
the initial bleaching effect of the
cream was lost. Some manufacturers
have included a sunscreen in the
cream, but for those patients who
were in the sun much the incorpora-
tion of the sunscreen did not prevent
the deeper changes in the papillary
dermis.

The striking development of the pig-
mented colloid milia in which the face
has spots the size and color of caviar
was first recognized by Alan Menter as
cited by Findlay, Morrison, and
Simson (Ref. 5). Analyses of the
bleaching creams involved revealed
that they contained approximately 5
percent and more of hydroquinone. In
6 of 35 patients; a blue tint was ob-
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served in the cavity of the external

-ear, due to occhronosis.

In patients reexamined after a yvear
or more, the dermatosis was not sig-
nificantly altered. Some improvement
may have resulted from termination
of treatment with the  products, or
from the use of a sunscreen by day
and a steroid cream at night, but in
general the changes were not striking-
1y reversed. In one case followed for &
years, the milia were successfully re-
moved with a skin graft knife, leaving
a mildly hyperpigmented skin.

Forty-eight skin specimens were
studied histologically. The main Jle-
sions occurred in the papillary layer of
the dermis which showed foci contain-
ing ochronosis, elastosis, abnormal col-
lagen with colloid degeneration, col-
loid milia pigmentary changes, telan-
glectasia with stretched plexus vessels
around the tissue expansioms, and
sundry interstitial changes. Between
the abnormal feci and below them
there was no patholegy, and epidermal
changes were unspectacular (Ref. 5).

Ochronosis was common to all speci-
mens in the study. The most striking
ochronotic elements ‘were broad
stumpy fibers, parallel sided, curled or
banana shaped, tending to transverse
fracture, with jagged or pointed ends.
Solar elastosis was often seen associat-

“ed with ochronosis.

The interpretation was that the me-
lanocytes had probably overcome the
damaging influence of hydroquinone
and were overactive. Prolonged appli-
cation of the drug under conditions of
sun exposure appears to lead in this
result. Since changes in the dermis
were not seen during the normal
bleaching action of hydroquinone, the
appearance of changes after melano-
cyte recovery suggested that the selec-
tive and damaging uptake of hydro-
guinone by melanocytes had ceased,
and that the drug, with any of its
chemical  and metabolic derivatives,
was then absorbed into the dermis
(Ref. 5).

The Panel concludes that prolonged
use of high concentrations (5 percent
or more) of hydroquinone with expo-
sure: to the sun may produce disfigur-
ing effects. These effects have not
been reported at lower concentrations.

Arndt and Fitzpatrick (Ref. 6) re-
ported that depigmentation from hy-
droquinone is limited and transient,
while complete and progressive loss of
pigmentation may eccur from mono-
benzone (hydroguinone monobenzyl
ether). In concentrations of 2 and 3
percent hydroquinone, no sensitivity .
reactions developed. An inflammatory
reaction may develop after the first
few weeks of treatment, but is often so
mild that it may go unrecognized in
heavily pigmented skin. The occur-
rence of inflammation makes subse-
quent lightening more likely. The re-
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action is similar clinically to that

which occurs during moncbenzone-

treatment, but differs from the mono-
benzone reaction in that it has never
been followed by a progressive loss of
pigmentation due to destruction of the
melanocytes. This study did not in-

" clude the treatment of postinflamma-
tory hyperpigmentation by following,
for example, photosensitization reac-
tions, lichen planus, or dermatitis
caused by reaction to drugs. The use
of hydroquinone for depigmenting the
above conditions should never be con-
sidered without a cautious therapeutic
trial on a limited, inconspicuous area.
The earlier the treatment is begun
with hydroquinone for depigmenta-
tion of minor skin blemishes, the more
likelihood there is of a satisfactory
cosmetic result.  Repigmentation
always occurred after treatment had
been stopped. Darker lesions repig-
mented more rapidly than lighter le-
sions. :

The Meirowsky effect (long wave-
lengths of ultraviolet light darkening
melanin already present in. the skin)
may be a significant factor in reducing
the effectiveness of hydroquinone de-
pigmentation. Because of this, in prac-
tice it is recommended that the pa-
tient be advised to use a sunscreen
cream or protective clothing during
the day and hydroquinone ointment at
night. .y .

Arndt and Fitzpatrick (Ref. 6) pre-
pared hydroquinone as a 2 or 5 per-
cent cream which subjects applied
twice daily. In most instances, only
limited areas-of a lesion were treated,
i.e.,, half the face or one extremity.
Only in this fashion could results be
accurately documented for the pa-
tients served as their own control. Pa-
tients were examined at approximate-

1y monthly intervals. If no effect was .

discernible after 3 months, treatment
was discontinued.

The use of 5 percent hydroquinone
cream was accompanied by a high inci-
dence of primary irritant reactions. At
the lower concentration (2 percent
cream), the drug appeared to be as ef-
fective; however, there were fewer side
effects at the 2 percent than-at the 5
percent concentration. .

Decrease in skin color usually
became noticeable after 4 weeks of
treatment, but the rate of depigmenta-
tion was so variable that the time of
onset of changes ranged from 3 weeks
to 3 months. , )

Approximately four out of every five
patients showed a skin lightening re-
sponse to hydroquinone cream. Twelve
percent of the patients were blacks; no
difference was noted between their
skin reaction and that of whites.
Normal skin surrounding. areas of viti-
ligo and abnormally pigmented skin
such as that of melasma responded
equally well, Before treatment, the le-
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sions were bilaterally symmetrical.
The patient’s right cheek remained
untreated throughout, while the
cream was applied to the left cheek
twice daily for 1 month. Subsequent
exposure to ultraviolet light resulted
in a return of normal pigmentation to
the pretreatment level.

Few side effects were noted. Occa-
sionally, patients complained of burn-
ing or stinging after applying the
cream, and in some instances lesions
became slightly darker before they
faded. Three patients noted that their
fingernails became temporarily discol-
ored. In one instance, confetti-like de-
pigmentation appeared over areas of
melasma during treatment with hy-
droquinone. This patient had previous-
ly used hydroquinone monobenzyl
ether. Thirty-two percent of the pa-
tients using 5-percent hydroquinone
cream noted erythema and tingling at
the site of application. Eight percent

" of those using 2 percent cream had

similar reactions, but in none was the
reaction severe enough to necessitate
discontinuing the drug. In only one in-
stance did the possibility of -allergic
sensitization arise. This patient’s skin,
which had previously reacted to 5-per-
cent hydroquinone, was patch tested
with both the 2 percent and the 5 per-
cent cream. After 48 hours, the patch
tests were positive and a generalized
eczematous eruption had appeared.
Arndt and Fitzpatrick (Ref. 6) found
that hydroquinone was a moderately
effective depigmenting agent in 44 of
the 56 cases they studied. When it was
used in 2 percent concentration, the
incidence of side effects was negligible.
In one patient, a questionable leuko-

derma developed. The effectiveness of

hydroguinone appeared to depend on
the type of hypermelanosis and the
cooperation of the patient. Patients
were instructed to avoid sunlight, and
during the summer months to use 15
percent para-aminobenzoic acid in a
cream base to block the tanning of the

_skin. A major problem in preventing

solar pigmentation remains, however,
even after the usual sunscreens have
been applied because the wavelengths
that produce tanning and pigment-
darkening extend into the visible spec-
trum. To block this spectrum, one
would- have to use a broad spectrum
sunscreen such as-an opague sun-
screen.

Hydroquinone cream did not lead to
complete disappearance of the patho-
logical hypermelanosis; evidence of
the orignial pigmentary disturbance
could ordinarily be discerned after its
use. Results were satisfactory enough,
however, to help most patients become
less self-censcious about their abnor-
malities of melanin pigmentation.

In spite of the known pharmacologi-
cal action of hydroquinone, workers
exposed to large amounts do not

become depigmented. Depending on
the length of exposure, workers may
show a reddish discoloration of hair
and exposed skin, especially of the
palms and soles (Ref. 6).

Velhagen (Ref. 7) found hydroquin-

one factory workers with lesions of the
conjunctiva and cornea of varying de-
grees. He observed that if he placed a
crystal of hydroquinone on filter
paper previously saturated with alka-
line tear drops, a brownish stain devel-
oped rapidly. He reasoned that small
crystals of hydroquinone came in con-
tact with the cornea and were there
changed to paraquinone, which has
the dark brown color. He also noted
that paraquinone increased the pain
threshold, permitting a greater expo-
sure to the harmful agent without dis-
comfort, thus setfting up a vicious
cycle.
- In 1947, Anderson (Ref. 2) reported
his observations on 41 workers in a hy-
droguinone plant. He and his cowork-
ers found, in confirmation of Velha-
gen’s observations, that the degree of
loss of sensation is proportionate to
the degree of staining of the cornea.

The changes seen in the eyes of the
hydroquinone. factory workers men-
tioned above would appear to be of
two types, i.e., deposition of pigment
in the conjunctiva and cornea, and
opacification of the superficial portion
of the cornea.

The deposit of pigment occurs in the
form of spherules of various sizes. It is
most prominent in the eyes of older
patients and is to be observed in re-
gions whith normally contain fat, for
example, in the palpebral portion of
the episclera and in the arcus senilis
of the cornea. )

Development of the lesions as recon-
structed from observations over g 2-
yvear period would seem to be as fol-
lows (Ref. 2): .

(i) The persen comes into the plant
and is trained to work in rotation in
any of a half dozen stations. After a 2-
year interval, a brownish tinge against
the normally white sclera in the inter-
palpebral portions is noticeable. When
examined with the slit lamp, the con-
junctiva in these areas may appear
slightly dried with a white, frothy,
foamlike deposit attached irregularly
and rather firmly to the surface. The
deeper portions of the conjunctiva in

.the same interval assume the light

brownish sepia stain. No true micro-
scopic deposition of pigment in defi-
nite granules or globules is visible. The
cornea remains clear.

(ii) After another 2- or 3-year inter-
val, the conjunctiva appears more
thickened and drier, and, in addition
to the superficially placed white flecks
and sepia stain, small, discrete, dark
brown granules or globular precipi-

tates are observed in the deeper struc- . -

tures. Some migration of pigment,
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from the limbus mto the cornea, can
now be observed as well.

(iii) After 5 or more years of expo-
sure, a definite increase is noted in the
size, number, and spread of both the
granules and the extent of staining.
The cornea has now become gravely
involved. :

(iv) In the next stage, vision has
become seriously reduced. The patient
has been removed from contact with
the chemical. The conjunctiva} stain-
ing has cleared, as it apparently does
in time. The corneal staining de-
creases, but permanent damage is
done to the cornea, resulting in in-
creased opacity, increase in astigma-
tism, possibly corneal thxnnmg, and
keratoconus.

(v) The fifth stage may be the devel-
opment of  an opacity extensive
enough to require a corneal trans-
plant.

Two of Anderson’s (Ref. 2) patients
were hospitalized and subjected to ex-
haustive tests. Urinalysis and studies
of the blood were performed repeated-
ly on all persons employed at. the
plant. The drug appears to be relative-
1y harmless systemically; no systemic
toxicity was observed in this study. As
a matter of record, 12 grams (g) were
ingested in one instance without fa-
tality (Ref. 8). In this case, the urine
gave a positive reaction for phenol for
only 3 days after absorption of the
drug, so that a positive reaction for
phenol in Anderson’s cases was hardly
to be expected.

The Panel concludes that, although
there are no reports of eye injury fol-

lowing the use of hydroquinone -

bleaching creams, contact with the
eyes should be avoided.

In summary, the Panel concludes
that 2 percent hydroquinone bleach-
ing creams are safe over limited areas
of the body. Their use has not been
shown to produce significant systemic
or local toxicity, and neither the eye
damage reported with industrial expo-
sure nor the skin damage reported
with prolonged use of 5 percent
creams has ever been reported with
concentrations below 5 percent.

(2) Effectiveness. The search for an
effective and safe agent that would
cause depigmentation of human skin
has long interested physicians and
laymen. Abnormal variation in skin
color not only constitutes a cosmetic
liability, but in many instances pro-
duces formidable emotional and social
problems (Ref. 6).

Hydroquinone was first reported to
have depigmenting ability by Oettel
(Ref. 9), who fed the drug to black-
haired cats and noted that after 6 to 8
weeks their coats turned gray. Repig-
mentation of the hair occurred after
~ the chemical had been withdrawn. for

a similar length of time. Martin and
Ansbacher (Ref. 10) confirmed this
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work by feeding hydroquinone to
young mice which developed achromo-
trichia within a period of 4 to 20
weeks.

Occupatxonal leucoderms ~ was Te-
ported in 1939 in black tannery work-
ers. The responsible agent was found
to be the hydroguinone monobenzyl
ether, a rubber antioxidant present in
gloves -the workers had been wearing.
These findings stimulated the investi-
gation by Lerner and Fitzpatrick (Ref.
11) of the hydroquinone monobenzyl
ether and similar compounds applied
topically as depigmenting agents. It
soon became apparent that the clinical
use of this agent was associated with
several serious difficulties. Its depig-

menting ability was unpredictable, and -

irritation, sensitization, and leucome-
lanoderma at both treated and un-
treated sites became frequent prob-
iems. In the patients studied by Lerner
and Fitzpatrick, leucoderma developed
in 31 of 42 patients treated. Unfortu-
nately, cessation of the agent’s use did
not necessarily stop the spread of de-
pigmentation.

Hydroguinone itself has been shown
to inhibit melanogenesis in vitro and
in vivo (Refs. 12, 13, and 14). Topical
application of hydroquinone produces
a reversible depigmentation of skin
and hair in humans, mice, and guinea
pigs (Refs. 6, 12, and 15). It also pro-
duces a reversible regression of melan-
otic tumors in fxsh and mice (Refs. 15
and 16).

The mechanism by which melanin
formation is inhibited by p-hydroxy
phenyl drivatives was studied by

Denton, Lerner, and Fitzpatrick (Ref. -

12). They found that hydroquinone
could completely inhibit the enzymadt-
ic oxidation of tyrosine to 3, 4-
dihydroxyphenylalanine (dopa). They
suggested that the hydroguinone mon-
obenzyl ether may be converted in the
skin to hydroquinene, which would

‘then inhibit the reaction. It was also

suggested that both hydroguinone and
the hydroquinone monobenzyl ether
could act topically by reducing mela-
nin to a lighter colored substance.
Studies by Spencer (Ref. 15) and by
Becker and Spencer (Ref. 17) show
that when hydroquinone depigmenta-
tion has occurred, the microscopic
findings indicate that melanin produc-
tion is reduced by about one-half.
These findings support the clinical ob-
servation that depigmentation of the
lighter lesions is more apparent than
depigmentation of the darker ones.
More precise anatomical studies
were performed by Jimbow, Obata,
Pathak, . and Fitzpatrick

study. The backs were epilated, and
applications were made of creams con-
taining 2 and 5 percent hydroquincne
for 6 days of each week. Biopsy speci-
mens were obtained at intervals of 1, 2,

(Ref,  18).
Black guinea pigs weré used in this
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and 3 weeks. These creams induced
not only depigmentation but also in-
flammatory changes and thickening of
the epidermis. Depigmentation was
visible within 8 to 10 days and was
maximum within 14 to 20 days. Rarely
could total depigmentation of the skin
be observed. Examination of epider-
mal sheets after incubation in methyl
dopa showed a marked decrease in the
number of dopa positive melanocytes
proportional to the duration of the ap-
plications. There was not only a reduc-
tion in the number of melanized me-
lanosomes and the number of actively
functioning melanocytes, but most of
the dendritic cells were devoid of any
melanized melanosomes. Moreover,
some of them showed poorly devel-
oped intracytoplasmic organelles. Ul-
trastructural changes indicative of
some sort of cellular degeneration
were also seen. The authors felt that
some of the melanocytes were de-
stroyed and discharged from the skin
with the exfoliating scales. The melan-
osomes _which had been transferred
into the keratinocytes by the melano-
cytes also showed definite evidence of
degradation. The inflammation con-
sisted of histiocytes primarily, but
there were also lymphocytes and poly-
morphonuclear leucocytes. The epider-
mis was thickened, particularly the
granular layers. Desguamation was
prominent and was often seen within 1
week after hydroquinone application.
In contrast to the extensive melanocy-
tic changes, the keratinocytes did not’
show any cellular degeneration. An
earlier study, referred to by the au-
thors (Ref. 18), suggested that the pri-
mary action of hydroquinone is direct-
ed at tyrosinase in the melanocytes.
This selective inhibition of the enzyme
affects melanogenesis in the melano-
cytes resulting in subsequent cessation
of melanin formation and depigmenta-
tion, ie., enzyme-mediated depigmen-
tation. Additional studies, referred to
by the authors (Ref. 18), revealed that
the primary action of hydroguinone is
on some essential subcellular compo-
nents of vital metabolic processes of
melanocytes with resultant cytolysis,
i.e., nonenzyme-mediated depigmenta-
txon

In order to study the role of hor-
mones and certain chemicals (among
them hydroquinone) on mammalian
pigment cells, Hu (Ref. 19) employed
mammalian pigment cell strains grown
in tissue cultures. He employed, in this
study, pigmented (HFH-14 and HFH-
18) and nonpigmented (HFH-18NP)
cell strains derived from B16 trans-
plantable mouse melanomas.

The melanomsa cells were grown. on
coverglasses  in - Yerganian culture
tubes. Controls and test cultures were
fixed and stained at the end of 5 to 7

‘days of incubation and examined mi-

croscopically for extent of growth, rel-
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ative numbers of pigmented and non-
pigmented cells, and other cellular
changes.

Other melanoma cells were grown in
2-6unce prescription bottles; 300,000
cells were inoculated into each culture
bottle. In 7 to 9 days, compact sheets
of cells were formed on the glass
bottom, at which time the cultures
were ready for subculture.

For subcultures, 0.01 percent trypsin
in Hank’s balanced salt solution was
used to disperse the cells, When a cell
suspension was obtained, a cell count
was done to determine the extent of
growth; 300,000 cells were then inocu-
lated to another 2-ounce bottle to
start the subculture.

For this study, at least three subcul-
tures or more were done for each test

agent. For each subculture, cytological

examinations of stained as well as un-
stained slides were made.

At the end of 5 to 7 days of incuba-
tion, aggregates of pigmented cells
were present overlying the nonpig-
mented cells in sheet formation on the
glass surface. At this time, the coverg-
lasses with the cells in monolayers
were. transferred and mounted in a
perfusion chamber designed to accom-
modate the rectangular coverglasses.
Motion picture sequences of these
cells prior to treatment were made as
controls, followed by sequences made
immediately following treatment and
overnight after treatment. In some,
the medium containing the test agent
was removed and replaced by normal
growth medium. Sequences were made
following this change of medium to
see whether the cells could recover
from the effect of the treatment.

All cultures were fixed at the end of
the motion picture sequences, mount-
ed on glass slides, and examined for
evidence of cellular damage. The re-
sults were analyzed, and comparison
was made between the treated and un-
treated cultures.

In general, it appeared that the pig-
mented cells were more susceptible to
the effect of hydroquinone than the
nonpigmented cells in the same cul-
ture. Following trypsinization, most of
the pigment-containing cells disap-
peared. Only a few cells were seen in
the fresh subculture in the first few
days.

Hydroquinone mhlblted growth of
cells in vitro, particularly the pigment-
ed cells, at a concentration of 0.625 mi-
crograms per milliliter (pg/ml). When
compared with control cultures, the
hydroguinone-treated cultures grew
much slower, less extensively, and
with only’'a few pigment-containing
cells, in contrast to the controls, which
had many aggregates of pigmented
cells.
ready for subculture, the subcultures
were also slow in growing and with a
definite loss of pigmented cells. At

“When these treated cells were .
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. concentrations of 1.25 and 2.5 pg/ml,

hydroquinone inhibited growth' com-
bletely when it was incorporated in
the culture at the beginning of cultiva-
tion” (Ref. 19).

When the culture was well estab-

lished in a normal medium, such as

that used in the motion picture study,
hydroquinone had no effect on the
granule movement of the cells at 1 ug/
ml, but it induced cessation of granule
movement at 2.5 pg/ml. This effect
was found to be reversible on certain
occasions. In addition to its effect on
the granule movement, hydroguinone
also induced vacuolization of the cyto-
plasm and clumping of melanin gran-
ules. At 20 to 40 pg/ml, hydroquinone
abruptly stopped granule movement in
all cells in the same- manner as a fix-
ative affects cells.

Thus this study shows hydrequin-
one, in appropriate concentrations,
exerts a skin-bleaching activity due to
its injurious effect on the melanotic
cells. A similar effect on goldfish pig-
ment cells has been reported : by
Chavin and Schlesinger (Ref, 20).

Spencer (Ref. 14) appears to have
been the first to use hydroquinone as
a bleach, when he studied the. chemi-
cal in 1961, The original study, al-
though impressive, was felt to be limit-
ed because of the ease of oxidation of
the hydroquinone in the ointment
used. Once hydroguinone has oxidized,
its effectiveness as a depigmenting
agent is negligible. Oxidation was so
pronounced when a 10 percent hydro-
dquinone ointment was used that dark
particles of oxidized hydroquinone in
the ointment adhered to the skin,
When lower concentrations, 1.5 and 2
percent hydroquinone, were used, de-
pigmentation occurred even though
yellowing of the freshly prepared
white ointment developed within a few
weeks, This discoloration of the 1.5
and 2 percent cintments would contin-
ue to increase until a dark gray color
had developed. This color change was
thought to be the result of oxidation
of the available hydroquinone, making
it worthless for therapy. After a more
stable hydroquinone ointment was
completed, reevaluation of hydroquin-
one in different concentrations was
done.

Spencer (Ref. 15) reported observa-

‘tions of treatment with 2, 3, and 5 per-

cent stabilized hydroquinone ointment
for depigmentation of a variety of pig-
mentary changes. These included

‘mainly freckles and lentigines occur-

ring on the hands of middle-aged and
older white men. Observations were
also made on treatment of several
black men in the same age group with
normal skin.

The hydroguinone ointment being
evaluated was applied to the back of
one hand. The ointment base was ap-
plied to a similar area on the other

s

hand. The treatment was contmued

twice daily ‘for 3 months.
Depigmentation of lentigines with
hydroquinone requires several weeks
of treatment. In this clinical study, a
plateau of depigmentation seemed to

be reached at about the end of 2.

months. Little or no change in color
was observed during the final month
of treatment. Whether or not further
depigmentation would occur with pro-
longed therapy was not determined in
this study. However, the number of
patients in whom depigmentation de-
veloped from treatment with the stabi-
lized hydroquinone was greater when
compared with unstabilized hydro-

‘quinone preparations.

Depigmentation with hydroquinone
may occur with or without a preceding

inflammatory reaction. A transient in-

flammatory reaction developed in the
majority of the patients in this study
and lasted a week or so before any sig-
nificant depigmentation occurred. Al-
though inflammation may occur with-
out depigmentation developing, its ap-
pearance during the course of treat-

ment should not-be considered an indi- -

cation to stop therapy. The exception
is the patient who develops an inflam-
matory reaction that increases in in-
tensity. Here the possibility of sensiti-
zation should be considered. In the

Y

study, no patient being treated with 2 .

or 3 percent hydroquinone became
sensitized. Two patients became sensi-
tized while being treated with the 5

bercent hydroquinone. Violent local

reactions developed in these two pa-
tients and dissemination necessitated
discontinuation of treatment. Patch

-tests with the original 5 percent hy-

droquinone ointment and another 5
percent hydroguinone ointment made
after the reaction had cleared were
strongly positive. The dermatopatho-
logist who prepared and studied the
biopsies reported that changes varied

from acrokeratosis verruciformis to a

lesion with long rete ridges that ap-
peared almost anaplastic.
In blacks the response to hydroguin-

‘one treatment for depigmentation of

normal skin :is dependent upon the
amount of pigment present. Only. in
the lighter skin was it possible to ob-
serve any contrast between the hydro-
quinone-treated hand and the control.
No depigmentation was observed when
darker skin was treated. Even when a
clinical response was observed, the mi-
croscopic study failed to reveal any
difference between the hydroquinone-
treated and the untreated hand (Ref.
15). .

The Panel conciudes that there is
ample clinical and laboratory evidence
that hydroquinone in a concentration
of 1.5 to 2 percent produces skin light-
ening effects in a majority of users.

The ease .of oxidation of hydroquin-
one is an important factor in reducing
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its effectiveness as a skin-lightening
agent. With lower concentrations of
hydroquinone, oxidation will not pro-
duce the pronounced discoloration of
the ointment as with higher concen-
trations. Any darkening of the freshly
prepared white ointment should be
considered an indication of deteriora-
tion of the available hydroquihone,

'One method of reducing oxidation
has been to package hydrogquinone
ointment in small tubes. This mini-
mizes the exposure of the ointment
surface to air and limits the useable
time of the opened package. Another
method has been the use of a stabiliz-
ing agent such as sodium bisulfite.

(3) Dosage. Adult topical dosage is
the thin application of a 1.5 to 2.0 per-
cent preparation to the affected area
twice daily. There is no recommended
dosage for children under 12 years of
age except under the advice and super-
vision of a physician.

(4) Labeling. The Panel recommends
the category I labeling for skin bleach-

- ing active ingredients. (See pt. II. para.
B.1. below—Category I Labeling.
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Category I Labeling

The Panel recommends the follow-
ing category I labeling for skin bleach-
ing drug products to be generally rec-
ognized as safe and effective and not
misbranded.

a. Indications: (1) “For the gradual
fading of ‘age spots’, ‘liver spots’,

freckles and melasma (the mask of

pregnancy, a condition of the skin
that may also result from the use of
oral contraceptives).”

(2) “Lightens dark pigment in the
skin.”

b. Warnings: (1) “WARNING Sun
exposure should be avoided indefinite-
ly by using a sunscreen agent, a sun
blocking agent, or protective clothing
to cover bleached skin.in order to pre-
vent darkening from reoccurring.”
This warning should be conspicuously
boxed and in red letters.

. (2) “Avoid contact with eyes.”

(3) “If skin irritation develops, use of
this product should be discountinued or
a physician should be consulted.”

(4) “If no improvement is seen after
2 months of treatment, use of this
product should be discontinued.”

(5) “Not recommended for use in
children under 12 years of age.”

(6) “Depigmentation (lightening)
effect of this product may not be no-
ticeable when used on very dark skin.”

(7) For products containing a combi-
nation of hydroguinone and @ sSun-
screen; “This product will bieach skin
and is not for use for the prevention of
sunburn.”

2. Category II conditions under
which skin bleaching ingredients are

- beyond
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not generally recognized as safe and ef-
fective or are misbranded. The Panel
recommends that the category II con-
ditions be eliminatéd from OTC skin
bleaching drug products effective 6
months after the date of publication
of the final monograph in the FEDERAL
REGISTER.

Category IT Active Ingredient

The Panel has classified the follow-
ing skin bleaching active ingredient as
not generally recognized as safe and
effective or as misbranded:

Ammoniated mercury. The Panel
concludes that ammoniated mercury is
not safe and not effective for OTC use
as & skin bleaching drug product.

Ammoniated mercury, also known as
ammoniated mercuric chloride, white
precipitate, white mercuric precipi-
tate, and aminomercuric chloride, is a
water-insoluble substance, which was
used in ointment form as a skin
bleaching ingredient.

(1) Safety. Ammoniated mercury was
used for many years as a skin bleach-
ing ingredient until the hydroquinone

- monobenzyl ether became available.

Mercury can pass through the skin,
especially in an ointment base, and
chronic application can cause systemic
mercury intoxication (Ref. 1). Sensiti-
zation is a common occurrence with
these preparations according to Good-
man and Gilman (Ref. 1) and Fisher
(Ref. 2). For these reasons, the Panel
feels that ammoniated mercury is not
safe for OTC use as a skin bleaching
agent.

(2) Effectiveness. The Panel has
been unable to locate data relevant to
the efficacy of ammoniated mercury
in OTC skin bleaching drug products.
The Panel concludes that ammoniated
mercury cannot be generally recog-
nized as effective.

(3) Evaluation. The Panel concludes
that ammoniated mercury is not gen-
erally recognized as safe or effective.

- Moreover, the presente of a safe and -

effective ingredient (hydroquinone)
renders the use of ammoniated mer-
cury obsolete as a skin bleaching in-
gredient. The Panel consequently clas-
sifies ammoniated mercury as category
1L

REFERENCES

(1) Goodman, L. 8. and A. Gilman, “The
Pharmacological Basis of Therapeutics,”
4th Ed., Macmillan Co., New York, p. 997,
1970.

(2) Fisher, A. A., “Contact Dermatitis,”

Lea and Febiger, Philadelphia, p. 235, 1967.

Category II Labeling

The Panel has examined the submit-
ted labeling for skin bleaching drug
products and has classified the follow-
ing claims as Category II:

a. Certain labeling claims that are
unsupported by scientific data and
the known pharmacologic
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properties of hydroquinone. These in-
~ clude all claims implying that the use
of a skin bleaching agent results in
healthier, younger, or rejuvenated
skin. Examples of such claims include:
“Helps skin look fairer, clearer, and
younger”; “Helps. fade the brown spots
that tend to make your skin loek
older”; “Works in the pigment-form-
ing cells of your skin ‘to help fade
those weathered brown spots on your
neck -and face—obvious blemishes
which ean make your skin look older
than it should”; “Brightens, smooths,
and softens skin’: “Gives a more even-
tone wholesome looking -coloring”;
“Helps the aging changes. in complex-
ion to feel and look much younger.”

b. Claims which are not clinically
" defined or which would imply use of
the product on injured skin or burns.
An example of such claims is “For
stubborn cases where skin has become
discolored, spotted, or darkened from
bad weather or natural aging.”

e. Claims which use poorly. defined
terms that would confuse the consumer
because the wards have a different sig-
nificance for different people. Exam-
ples of sueh termis are “skin discelor-
ations,” “hand spots,” “blotches,” and
“blotchy skin.”

d. Claims which imply an immediate
rather than ¢ gradual skin bleaching
efffect through. use of certain terms. Fx-
amples of such terms are “fast-acting,”
“guick,” and “prompt.”

e. Claims which in any way negate,
detract, or deemphasize the warning
statements in Calegory I labeling. (See
part IL. paragraph B.l. above—Catego-
ry I Labeling.)

3. Category III conditions for which
the available data are .insufficient to
rermil final classification at this time.
None. .

~C. DATA REQUIRED FOR EVALUATION
None of the skin bleaching active in-

gredients reviewed in this decument

- for OT'C use has been classified by the
Panel as Category III. Therefore, stud-
ies. to: bring Category III skin bleach-
ing active ingredients into Category I
have not been.developed by the Panel.

D. COMBINATION POLICY.

1. General statement. The Panel con-
curs with the OTC drug review regula-
tion (21 -CFR. 330. 10(a)(4)(1v)) which
states:

An OTC drug may combine two or more
‘safe and -effective active ingredients and
may be'generally recognized as safe andief-
fective when each active ingredient makes a
contribution tothe claimed effect(s); when
combining of the active ingredients does not
decrease the safety or effectiveness of any
of the individual active ‘ingredients; and
when the combination, when used under
adequate directions for use and warnings
against unsafe use, provides rational concur-
rent therapy for a significant proportion of
the target population.
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2. Combinations of skin bleaching
active ingredients. The Panel has not
developed a specific combination

Ppolicy with respect to the use of more

than one skin bleaching active ingredi-

ent in a formulation since only one

safe and effective ingredient is known
at this time, and the Panel sees little
likelihood of any additional ingredi-

- ents achieving general recognition of
safety and effectiveness for this use in

the immediate future.

3. . Combinations of hydroquinone
with a sunscreen. The Panel is aware
of, and has had submitted to it, only
one type of combination product, hy-
droquinone used with a sunscreen.
The Panel concludes that this is a ra-
tional combination, since the depig-
mentation effect of hydroquinone is

rapidly reversed by exposure to the .

sun. The Panel concludes that hydre-
gquinene when used as a skin bleaching
agent under the conditions set forth
for category I ingredients may be com-
bined with any category I sunscreen

"~ agent. However, the Panel feels that

such a ecombination product must not
bear indications for the prevention of
sunburn: and, in addition, must bear
the following warning on its label:
“This product will bleach skin and is
not for the prevention of sunburn.”

The Commissioner has carefully
considered the environmental effects
of this action and, because it will not
significantly affect the quality of the
human environment, has concluded
that an environmental impact state-
ment is not required. A copy of the en-
vironmental impact assessment is on
file with the Hearing Clerk, Food and
Drug Administration. /

Therefore, under the Federal Food,
Drug, and Cosmetic Act (secs. 201, 502,
505, 701, 52 Stat. 1040-1042 as amend-
ed, 1050-1053 as amended, 1055-1056
as amended by 70 Stat. 919 and 72
Stat. 948 (21 U.S.C. 321, 352, 355, 371)
and the Administrative Procedure Act
(secs. 4, 5, and 10, 60 Stat. 238 and 243
as amended (5 .U.S.C. 553, 554, 702,
703, 704)) and under authority dele-
gated to him (21 CFR 5.1), the Com-
missioner proposes that subchapter D
of chapter I of title 21 of the Code of
Federal Regulations be amended by
adding new part 358, subpart A, to
read as follows:

PART 358—MiSCELLANEOUS EXTERNAL DRUG
PROBGUCTS . FOR OVER-THE-COUNTER
HUMARN USE

Subpart A—Skin Bleaching Drug: Products

GENERAL PROVISIONS

Sec. C

358.1 Scope.

358.3 Definition.

AcCTIVE INGREDIENT

3568.10 Skin bleaching active ingredient.
358.26 Permitted combinations of active in-
gredients.

LaBELING
Sec.
358.50 Labeling of skin bleaching drug
products.

AUTHORITY. Secs. 201, 502, 505, 701, 52
Stat. 1040-1042" ag amended, 1050-1053 as
amended, 1055-1056 as amended by 70 Stat.
919 and '72 Stat. 948 (21 U.S.C. 321, 352, 355,
371) (5 U.8.C. 553, 554, 702, 703, 704).

Subpart A—Skin Bleaching Drug Products
GENERAL PROVISIONS

§358.1 Scope.

An over-the-counter skm bleaching
drug product in a form suitable for
topical administration is generally ree-
ognized as safe and effective and is not
mishranded if it meets each of the con-
ditions in this part 358, subpart A, in
addition to each ef the general condi-
tions established in ‘§330.1 of this
chapter.

§ 358.3 Definition.

Skin bleaching active ingredient. An
agent designed to bleach or otherwise
lighten limited areas of hyperpigment-
ed skin through the suppression of
melanin pigment formation w1th1n
skin cells.

ACTIVE INGREDIENT

§358.10 Skin bleaching active ingredient.

The active ingredient of the product
consists of the following when used
within' the dosage limits established:
Hydrogquinone 1.5 to 2.0 percent.

§ 358.20 Permitted combinations of active
ingredients.

Hydroquinone identified in § 358.10
may be combined with any generally
recognized safe and effective sun-
screen active ingredient identified.in
§ 352.1¢ of this chapter provided that
the product is labeled only as identi-
fied in § 358.50. '

LABELING

§ 358.50 Labeling of skm hleachmg drug
products.

(a) Statement of identity. The label-
ing of the product contains the estab-
lished name of the drug, if any, and
identifies the product as a “skin
bleaching agent.”

(b) Indicalions. The labeling of the
product contains a statement of the
indications under the heading “Indica-
tions™ that is limited to’ one or more-of

the following phrases:

(1) For products containing the in-
gredient identified in § 358.10 or any
combination identified in § 358.20. (1)
“For the gradual fading of ‘age spots,’
‘liver spots,” freckles and melasma (the
mask of pregnancy, a cendition of the
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skin that may also result from the use
of oral contraceptives).”

" (2) “Lightens dark pigment in the
skin.”

(¢) Warnings. The labeling of. the
product contains the following warn-
ings under the heading “Warnings””:

(1) For products containing the in-
gredient identified in § 358.10 or any
combination identified in § 358.20. (i)
“WARNING: Sun exposure should be
avoided indefinitely by using a sun-
screen agent, a sun blocking agent, or
protective clothing to cover bleached
skin in order to prevent darkening
from reoccurring.” This warning
- should be conspicuously boxed and in
red letters.

(ii) “Avoid contact with eyes.”

(iii) “If skin irritation develops, use

of this product should be discontinued -
- may also be submitted on or before

or a physician should be consulted ”

(iv) “If no improvement is seen after

2 months of treatment, use of this
product should be discontinued.”

(v) “Not recommended for use in
children under 12 years of age.”

(vi) “Depigmentation (lightening)
effect of this product may not be no-
ticeable when used on very dark skin.”

(2) For combination products identi-
fied in § 358.20. “This product will
bleach skin and is not for use for the
prevention of sunburn.” :

(d) Directions. The labeling of the
product contains the following state-
- ments under the heading “Directions”
followed by “or as directed by a physi-
cian’;

(1) For products containing the in-
gredient identified in § 358.10 or any
combination identified in § 358.20.
Adult topical dosage is the thin appli-

cation of a 1.5 to 2.0 percent prepara-
tion to the affected area twice daily.
There is no recommended dosage for
children under 12 years of age except
under the adee and supervision of a
physician.

(2) [Reserved]

Interested persons are invited to
submit their comments in writing
(preferably in quadruplicate and iden-
tified with the hearing clerk docket
number found in brackets in the head-
ing of this document) regarding this
proposal on or before February 1,
1979. Such comments should be ad-
dressed to the office of the Hearing
Clerk (HFA-305), Food and Drug Ad-
ministration, Room 4-85, 5600 Fishers
Lane, Rockville, Md. 20857, and may
be accompanied by a memorandum or
brief. Comments replying to comments

March 5, 1979. Comments may be seen
in the above office between 9 a.m. and
4 p.m., Monday through Friday.

In accordance with Executive Order
12044, the economic effects of this
proposal have been carefully analyzed,
and it has been determined that the
proposed rulemaking does not involve
major economic consequences as de-
fined by that order. A copy of the reg-
ulatory analysis assessment support-
ing this determination is on file with
the Hearing Clerk, Food and Drug Ad-
ministration.

Dated: October 17,1978.

SHERWIN GARDNER,
Acting Commissioner
of Food and Drugs.

[FR Doc. 78-30825 Filed 11-2-78; 8:45 am]
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