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[ 21 CFR Part 333 )
OVER-THE-COUNTER DRUGS

Proposal To Establish a Monograph for OTC
Topical Antimicrobiat Products

Pursuant to Part 330 (21 CFR Part
3500, the Commissioner of Food and
Drugs received on July 24, 1974, the
report of the Advisory Review Panel on
over-the-counter (QTC) antimicrobial
drug products for repeated daily human
use. In accordance with § 330 10(ay 6,
the Comuussioner {s publshing (D_a
proposed regulation containminy the mnon-
orraph  recommended by the _Pancl
establishing  conditions  under  which
OTC topnenl antimicrobial dyruys are gen-
erally recognized as safe and effective
and not mishranded. 2) a statement of
the conditions excluded [rom the mono-
graph on the Easts of a determinantion
by the Panel that they would result in
the drugs not being generally recogiized
as sofe and effective or would result in
misbranding, ¢3) A statement of the con-
ditions excluded [rom the mongaraph on
the hnsis of a determination by the Panel
fhal the avatlable data ar > msuflic u.nt to
clussily such ('ondltlom ! L
or (2) above, and 1) Lhe o
wcommvmhtlons of the. P\mel to the
Commussioner. The :,nmmaly minutes of
the Panel meetinus ave ot publie display
in the Oflice of the Hearing Clerk, Food
and Dray Adnuni-tration, Rm 4-65, 5600
Fishers Lane, Rockville, MD, 20852,

The Commissioner cautions that the
conclusions and recommendations of the
Panel must be read and evaluated care-
fully, to differentinte hypotheses from
proven_facts, In particular, substantial
controversy has already emerged in the
course of the Punel deliherations with
respect tofthe hypothesis that the use
of antimierobial sxents in bay soaps may
selectively kill non-pathogenic gram pos-
itive miecroorganisms resulting m an -
[Lrease in pathonenic gram negativd
microorganjsms. The Panel has stated,
and the Commissioner recognizes, that
this hypothesis has not yet been proved
by reliable evidence,,

The purpose of issuing the unaltered
conclusions and recommendations of the
Panel, including this hypothesis, is to
stimulate discussion, evaluation, and
comment on the {ull sweep of the Panel's
deliberations. The Commissioner has not
yet evaluated the report, but has con-
cluded that it should flrst be issued as
a formal proposal in order to obtain full
public comment before any decision is
made on the recommendations of the
Pancl. The report of this Panel repre-
sents their best scientific judgment. It
lins been prepared independent of the
Food and Drug Admimnstration and does
not necessarily reflect the Ageney's posi-
tion on any particular matter contained
therein. After a careful review of this
document and all comments submitted tn
response to it, the Commisstoner will pre-
pare n tentative Nanl reguiation to ex-
tublish a monogruph for OTC toupleal
antunicrobial producets.

The Comunt ner has coneluded thnt,
to nssure fmplene ntatlon of the Panel's
reconuneiddation: Lolh cosmetic as well
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as drug regulations should be promul-
gated. The present Federal Food, Drug,
and Cosmetic Act provides no legal au-
thority under which the Agency can re- .
clussify cosmetics as drugs, but does per-
mit regulation of cosmetic ingredients. -

It is the Commissioner’s intent to pro- .

pose regulations under sections 601(a)
und 602(a) of the act to apply the same
safety and labeling standards to cos-
metics containing antimicrobial ingredi-
ents subject to this notice as are applied
to OTC drug products containing these
ingredients.

It 15 also the Commissioner’s Intent to
promulpate regulations in the Tentative
Final Monograph to distinguish between
preservative and active levels of antimi-
croblals, While the Commissioner takes
no position at this time on the preserva-
tive test recommended in the Panel re-
pory, 1t is his intent to require either a
preservative test or specific maximum
preservative levels for antimicrobial :
mgredients in OTC drug producis and
cosmetics.

In accordance with §330.10(a) (2), all
data und Information concerning OTC
.mtumcnobml drug products Iummd

-

ation by the Advxso:y Review Panel have
been handled as confidential by the Panel
and the Food and Drug Administration.

All such data and information shall be
put on publie display at the office of the

Hearing Clerk, Food and Drug Adminis-

tratien on or helfore October 15, 1974, ex-

cept Lo the extent that the person sub-

mitting it decmonstrates that it still falls

within the confidentiality provisions of

18 US.C. 1905 or section 301¢J) of the-
Federal Food, Drug, and Cosmetic Act

(21 US.C. 331(¢J)). Requests for confl-

dentiality shall be submitted to the Food

and Drug Administration, Bureau of

Drugs, OTC Drug Products Evaluation

Staff (HFD-109), 5600 Fishers Lane,

Rockville, MD 20852.

Based upon the conclusions and rec-
ommendations of the Panel, the Com-~
missioner proposes, upon publication of
the final regulation;

1. That the monograph (Category 1)~
be effective 30 days after the date of
publication of the final monograph in the
FPEDERAL REGISTER.

2. That the conditions excluded from
the monograph on the basis of the Panel
determination that they would result
in the drug not being generally recog-
nized as safe and eflective or would re-
sult in misbranding (Category I1I) be
elininated from QOTC drug products ef-
fective § months after the date of publi-
cation of the final monograph in the
FEDERAL REGISTER, regardless whether.”
further testing is undertaken to Justify'i’
their {uture use,

3. That the conditlons excluded from
the monograph on the hasis of the Pan-
el's determination that the available
data are insufJicient 1o classily suech eon-
ditions clther as generally recognized as
snfe and effestive nnd nol misbranded or
i3 not belng generally recognized as safe
and effective or would result in mis-
branding (Category IIT) be permitted to
remain in use for 1 year after the date

of publicatlon of the final monograph
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in the FeEneraL RecisTER, If the manufac-
tuter or distributor of any such drug
utilizitg such conditions In the interhm
conduets tests and studies adequate and
npproprinte to sntisfy the quesbiong.
tal edowith respeet Lo the partieular con-
chition by the Pancl

The conclusions and recommendations
contamed in the report of the Advisory
Review  ['anel on Over-The-Counler
(QUC) antinuerobial drug products for
repeated dally use to the Cominissioner
are as follows:

In the FeperAL REGIsTER of January 5,
1972 (37 FR 85), the Commissioncr of
Food and Drugs announced a proposed
review of the safety, effectiveness and
Iabehing of all OTC drugs by independent
advisory review panels. The Commis-
sioner issued in the Froeral REGISTER of
January 7, 1972 (37 FR 235) a request
for data and information on all anti-
microbial active ingregdients in drug
products for repeated daily toplcal hu-
man use. A clarifying call for data and
information was published in the Fep-
£RAL REGISTER of April 4, 1972 (37 FR
8775).

On May 8, 1972, the Commissioner
slgned the final regulations providing for
the OTC drug review under § 330.10 (for-
merly § 130.301) published in the Feo-
ERAL REGISTER of May 11, 1972 (37 FR
9464), which were made effective im-
mediately,

PROPOSED RULES

Melvin Lessing, M 8., R.Ph, as Drug In-
formation Analyst,

In addition Lo the Panel members and
linison representatives, the Danel utilized
the advice ol one consultant, Richard
Marples, B M., M.8c.

The following individuals were given
an opportunity to appear before the
Panel to express their views either at
their own or at the Pauncl's request:

Richard Boaughman, MD; Abe CUanlor,
P D Salvinloro De Salva, PhD; Hans P,
Drobeck, *h.D.; Mr. T. E. Furia; S0l Gershon,

SunMISSION OF DATA AND INFORMATION

PhD. Donovan E, Qordon, DV.M, FPhD;
Alfred Hundpern, Ph I Gavin Hildlek-8mith,
MDD, Ira HIIt, PhD: John Koolstra, PhD
Teank Ly, M D Miton Manowtts, Ph D
Ben Matr-Lanman, M 12 ; Mr Nicholaa Mol-
nar; Joseph Page, Esq: Qerald Rica, M D
Dun Roman, PhD; Lows Scharpt, PhD;
Edward Singer, I'h D, Ittchard Sykes, Phl)
David Taber, Ph D ; Mr. Puvid Tupling Mon-
roe Trout, M D.; Leonard Vinson, Ph.D.; Mr.
Althotty Young.

No other person requested an opportu-
nity to appear before the Panel.
T

Pursuant to the nolices published in the FeperaL Recister of January 7, 1972
(37 FR 235) and Apnil 4, 1972 (37 FR 6775) requesting the submission of data and
information on antimicrobial ingredients in OTC drugs, the following firms made

submissions relating to marketed products;

Firm
Alexander Manufacturing Co., Texarkans,
Ark. 75501,
Apple-Crone Drugs Laboratories, Southfieid,
Mich. 48075.
Armour-Dial, Inc., Chicago, Ii1l. 60608 ...
Ayerst Laboratories, New York, N.Y. 10017_.
Bowman Pharmaceuticals, Ine.,, Canton,
Ohio 44702.
Calhoutr's Lahoratory, Savannah, Gn. 31405..
Campana Corp., Batavia, IlIl. 60510 ...
C. R Canfield & Co., Minneapolis, Minn,
55408.
Chase Chemical Co., Cleveland, Ohlo 44110,
Chesebrough-Pond’'s, Inc, Cunton, Conn.
06413.

The Commissioner appointed the fol- ® Clba-Gelgy Corp.. Ardsley, N.Y. 10503......

lowing Panel Lo review the data and in-
formation submitted and to prepare a
report on the safety, eflectiveness, and
laheling of OTC products containmmg
antimicrobial ingredients for topical hn-
man use, which includes soaps, surgical
scrubs, skin washes, skin cleansers and
first-ald preparations, pursuant to
§ 330.10(a) (1).

Harvey Blank, M.D., Chalrman; Frank B.
Engley, Je,, Ph D,; Willlam L. Epstein, M.D.;
Whallace L, Guess, Ph.D.; Florence K. Kino-
shita, Ph D, (resigned {rom the Panel In
Beptember, 1973); Mary Marples, M A, MD,
D.TM. and H. ({resigned from the Panel in
January, 1974); Paul D. Stolley, M D,

The Panel was convened first on June
29, 1972, in an organizational meeting.
Fifteen working meetings were held on
August 186, 17, and 18; September 14 15,
and 16; October 19, 20, and 21; Novem-
ber 18, 19, and 20; December 14, 15, and
16, 1972; February 8, 9, and 10; March
3. 4. and 5; April 25, 26, and 27; June 7,
8, and 9; July 7, 8, and 9; August 30, 31,
and September 1; September 27, 28, and
29; November 29 and 30, 1973; February
3,4, and 5; and June 1 and 2, 1974,

Three non-voting Haison representin-
tives. Ms, Sarah Newman nominated by
an ad hoc group of consumer organiza-
tions: Joseph M, Pisagi, M.D., nominated
by the Proprietary Association: and Rob-
ert Glovacchinl, Ph.D., nominated by

the Cosmetle, Toiletry and Fragrance As-+

soclation, participated In Panel discus-
slons. Food and Drug Administration em-
ployees included Ms. Mary DBrucli who
served as Executive Secretary, Mlchacl
Kennedy o3 Panel Administrator, and

Colgate-Palmolive Co., New York, N.Y, 10022_

Eby Chemicnal Co, Harrisburg, Pa. 17106 __.
Factor, Mnx and Co., Hollywood, Calil, 90028 _
The Falk Co, Wnyzata, Minn, 55391_______ o
Fcrro Corp, Toledo, Ohio 47605 creveaua
Fine Organics, Inc, Lodl, NJ. 07644 . anaans
Gahy, Inc¢, Philadelphia, Pa. 19125 ... -
T R Gibbs Medicine Co.,, Inc.,, Washington,
D C. 20020,
Givaudan Cotp., Clifton, N.J. 07014....._..
Gayesens Corp. of Florlda, Miaml, Fin. 33142,
Gypsy Remedy Co., Ocala, Fla, 32670 ..o
Harrison's Laboratorles, Jackson, Miga, 30201
Herald Pharmaeal, Inc., Bedford, Va. 24523_.,

High Chemical Co., Philadelphina, Pa. 19122__

Huntlngton Laboratories, Ine., Huntington,
Ind. 46750,

Indiana Botanl¢ Gardens, Hammond, Ind,
46325,

The Jola Co, Milwaukee, Wis. 53210.. . uuu

F. N. Kalert Co., 5t. Louis, Mo. 63125.._._.

King Laboratorles, Richardson, Tex, 75080..

Laboratory Robainn, Inc, Hinleah, Fla 33010_

Lom Enterprises, Honolulu, Hawall D8817_..

T.arson Laboratories, Ine., Frie, Pa. 16605___.

Legulo Pharmaceutical M(r., Chlengo, Il
GOG14,

Lyne Lahoratories, Winchester, Mass. 01800, .,

Macsil Inc., Philadelphia, Pa. 19125 ...

Marika of Albugquerque, Albuquerque, N.M,
87108,

Mecos, Inc., New Orleans, La, 70113 ____.

Merek, Sharp and Dohme Research Lahoras
tories, West Point, Pa. 19480

Merl Jo Ine., Tampn, Fia 31014 eaeiun-ca

Miles Laborntories, Inc , Elkhardt, Ind, 46514,

Maon-Ray Chemical Co, Forest City, NC.
28043,

Marketed Productls
Alexander's Dand-Ex,

Apple-Crone Halr and Scalp Conditloner,

Diat Soap.

Dermoplast Aerosol.

Surglcal Scap with 2 percent hexachloro-
phene.

Dyper-Rash-Eze and Fung-0 Olntment.

Cuticura Medlcated Soap.

Sebacide.

Dotovo and Glov-Kote,

Vaseline First Ald,

Carbolated Petrolatum Jelly and Vira¢ Topl-
cul Germtctde

Irgasan® DP-300 (Triclosan), Irgason® CF 3
(Cloflucarbany).

Dermassage Lotlon, P-300 Soap Bar, Tackle
Gel, Washkins, Wash'n Dry, and Wash'n Drl
Washkins (or Bables.

Ecco Mcedlented Powder.

SEBB Lotlon.

Falk's Camlo Creme.

Ottasept.

Temasept IV (Tribromsalan).

Gaby Greaseless Suntan Lotion and Q-83.

T. R. Bolut{on.

G-11 (Hexachlorophene),

Princelndns Goyescns.

Gypsy's Wonder Olntnient.

Harrlson's Lotlon.

HAF.

Ansel Antlseborrhele Lotlon and Seborld
Shampoo.

Klorlyptus Oll and Klorlyptus Olntment.

G 51, Indine Surgical Detergent and Sana-
Prep Pre-Surgical Preparation.

Vanishing Balm,

“Jola"™ Xeem Cream.

Formula 59 Foot Soap.

Pedotatum,

Acetolin Robnlna and Jabon Acetolla.

Liguid Talzema, Green Remedy, Talzema
Ointment, and Zenjl 8ul.

Foot Note. .

Legulo and Leguio, Mild,

Hexa-Ceot
Balmex Medicated Lotion.
Verdi Lotion,

Wylon Scalp Treatment.

Approve, F.P A3, 8kin Cleansr, and 8.7T. 37
Anttseptie Solution,

Pine Fungteide and Korn Kure,

Dactine, Bactine Acrosol, and Bactine Towel-
ctick,

Mon-Ray Formaitla 322,
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Firm

Monsanto Industrial Chemicals
Louls, Mo, 63160,

Nitine, Ine., Clifton, NJ. 07015 ___. wmmm—

Narwich Pharmacal Co, Norwich, N Y. 13818.

Co., B8t

Oafond Chemldeals, Atlanta, Ga, 304l .. ..
Parke, Davisand Co, Detroit, Mich, 48232, .

Plister Chemical Tue | Rtidgefield, N 3, 07657~

I'lienex Antlceptie Laboratories, Inc. Chi-
vapo, T GOGAT,

Plongh, Ing, Memphls, Tenn 38101 .

wm. P, Poythress and Co, Inc, Richmond,
Va 23217.

The Practer and Gambie Co., Claclunall,
Ohlo 452117.

The Purdue Frederick Co.,
10701,

Yonkers, N.Y.

Red Foot Products Co., Inc, Deirnit, Mich,
48228,
Resinol Chemical Co., Baltimore, Md, 21201 ..

The Rllox Co, New Orleans, La. 70122__..__

Rystan Company, Inc., Little Falls, NJ.
07424,

Savoy Drug and Chemical Co, Michigan City,
Ind. 46360,

R Schatiner Co., Washington, D C. 200)6. .

Blherwin Willlams Chemicals, Toledo, Ohto
43608.

Smith, Klne and French Laboratories,
Philadelphla, Pa. 19101,

Bterllng Drug Inc,, New York, N.Y. 10016, ..

TUnited States Borax and Chemical Corp.,
Los Angeles, Calit. 80010,

The Upjohn Co., Kalamazoo, Mich. 40001 __

R. T. Vanderblt Company, Ine¢., New York,
N Y. 10017.

Vestal Laboratories. St. Louls, Mo. §3110.._.

Wade Chemicrl Corp., Shreveport, La. 71103_.

West Chemical Products, Inc., Long Island
City, N.Y. 11101,

Woolley Chemical Co, Ogden, Utah 84401__

PROPOSED RULES

MMarheted Products
Triclocarban.

Nitex.

Unguenting Acrosol, Unguentine Originnl
Formuin, Unguantine Plus, and Ungaen-
tine Sproy

Curvoderinn, Oxford IP'hcx, Oxford I'ro-Med,
Oxford I'ro-Med (odoriess), Oxlord Sun-
O-Sup, and Oxford Sep.

Liguid  Germicldal  Detergent,  Phemcrol
Solution, Phemerol Tincture, and Phemier-
ol T'opteal.

T0S 100 (Tribromsalan) .,

DPhenex Antlseptie, 'henex Olntment 30,
and Phieoex Skin Lotbomn

Clean "N CUreat, Meseann Mediealed Towder.,
Sofareaine Cream, Solarealne Foam, Sojar-
catue Lotlon, end Solarcatne Spray.

Bensulloik Lotion,

Safeguard Soap.

Betadine Aerosol Spray. Betadine Omtment,
Detadine Skin Cleanser, Betadine Solu-
tion, Betadine Surgical Serub, and Beta-
dine Surygicnl Scrub,Skin Cleauser.

Redlfont Corn and Callus Remover, and Red-
oot Powder, B

Resinol Greaseless Cream and Restnol Oint-
ment.

Geneva QOlntment and Shave Losh.

Prophyllin Olntment and Prophyllin Powder.

Specint Ointment and Special Foot Towder.

Oraderm Lip Lotlon and Chloraderm.
Tribromosalicylanilide.

Acnomel Cake, Acnomel Cream, and Prag-
matar,

Campha-Phentque Ligquid, Campho-Phenigue
Powder, Flsohex, Hexachlorophene, Medl-
Quik, PhisoHex, Phtso-Scruh, Rocenl,
Sarene, Soapure, Zephiran Aqueous, Zephi-
ran Chloride, Zephiran Chloride Tincture,
Zephiran  Spray, Zephiran  ‘Towclettes,
Zobenol Aaueous, and Zobenol Tincture,

Luron Lotion Soap, MD*7 Lotion Soap, and
Tomae Lotion Sonp.

Mercresin Tincture,

Vancide 89RE and Vancide FP,

Septisal

Jim Wade Foot Medicine,

lonol, Prepodyne Serub, Prepodyvne Sotution,
Prepodyne  Concentrate, Tamed-Iodine
Scrub, and Wescodyne.

Treu-Youth Hand Balm
Lotion Pack,

and Treu-Youth

In addition, the following firms made related submissions:

Firm
Armour-Dial, In¢., Chicagn, I 606008 . _...

Lever Nrothers Co., Fdgewater, N.J. 07020, __

Millmmaster Onyx Corp., Jersey City, NJ,
07302.

The Procter and OGamble Co., Cincinnatf,
Ohio 45217.

The Purdue Prederick Co., Yonkers, NY.
10701

Steriing Drug Ine., New York, N Y, 10016...a

Wrst Chemlenl Products Ine., Long Island
City, N Y. 11101,

Submissions
Hexachlorophene, Tribromsalan,
clocarban.
Tribromsalan,
Quaternary Anrmonjum Salta,

and Tri-

Clofiucarban, Hexachlorophene, Tribrom-
aalan, and Triclocarban,

Iodophors.

Benzalkontum Chloride, Methylbenhethon-
fum Chloride, and Tribromosalicylanilide,
lodophors.
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The Inbeled Ingredienis contained in
these products are as follows:

Acetono

Alkvl amine of Inno-
He wetdn

Allatitolin

Alronal

Aluminum  hydrox.
1efer ,A'

potng-
shiin sulfute

Amunonin olutton

ftaisan Peru

Lentonite

Henralkonium
ridoriis

Iensthonlum
ehlurido

Benraradne

Benvole neld

Renvain tialdextract

lenzyl nleohol

Bistnuth subcarbhon-
nte

Bismuth subnitrate-

Hori¢ acld

Boric acld glycerite

Butvlated  hydrox-
yrtolueno

Calunine

Camphor

Ceptan (N-tri-
chlorn-methylihlo-
4-cyclohexene-1,
2-dicarboximide)

Cantor oil

Cetyl aleohol

Ccetyl nleohol-coal tar
distillnte

Chlorobutanol

Chilorophyll

Chlorothymaol

Citrie nond

Cloflucarban

Counl tar, crude

Cuoconuit oll

Collodian

Cornstarch

Dipropylene glycol

DudecyIbenzene sul-
fonate

Entsufon

Ether

Eucalyptol

Eucalyptus
rido

Fuealyptus otl

IYugenol

Ferric chioride

IFluorosalan

Glycerin

Goonse grease

Hexylresorcinol

lexachlorophena

8-Hydroxyquinoline
benzoate

Indine complexed
with phosphate
ester of alkylnryl
polyethylene glycol

Juniper tar

Raolin

Lanoltn

Lanotin, anhydrous

Lanolin, ¢holesterols

Lanolin, modified,
ethoxylated

Lanolin, bydrous

dichlo-

Lecithin

asl

Lidocalne
hydrochloride

Mupnesham
Hivataty

Mot ol

T Mercurie

whiluride
Methylbenzethontwm
chiorldo
Mcthyleeulose
Methylparaben
Methyl salicylate
Mineral ofl, refined
Nonviphenoxypoly-
cthuxyelhanol
Nanviphenoxypaoly -
{ethyleneoxy) eth-
anoliodine complex
Oleostenrin
Orthochloromercurt-
phencl
Orthohydroxy
phenylmercuric
chloride
Oxyquluollne sulfate
Para-chloro-nmeta-
xylenol
Farahydrecin
Pelrolatum
Phenoi
Phenyl sallcylate
Pine oil
Pine tar
Poloxamer-lodine
comnplex
Polyoxyethylene
lauryl ether
Polysorbate
FPolysorbate 20
Potasstum alum
Patassium coconut

sonp
FPotasslum  salt  of
cocoyl - polypep-

tide condensate
Povidone-lodine
complex
Propylene glycol
Proplonle actd
Propylparaben
Quaternary  ammo-
nium compounds
@uince seed mucl-
lage
Reworcinol
Reeorcinol
etate
Rosin
Salicylic acjd
' Saponifled greases
Secondary - amyltri-
cresols
Sequestrens 50 K3
Silicone
Sodium biphosphate
Sadtum boruto
Bodium eltrate
Bodium phenolate
(phenate)
Bodium proplonnte
Sodluin salicylale
Bodium enlleylic acid

MONOAL~

phenolate

Sodium undecyle-
nate

Storax

Sucrnse octascetate
Sulfur

00003645
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Sulfur, colloidat
Sulfur, Muwern of
8ulfur, precipitated
‘Tannice ncld powder
Tetrneaine hydro=
chjoride
Thymol
Trapgnoanth
Tithrosn, adan
T locarhan
et honnat

Tricthannianmine
Triton X-100
Undecoyllhim  chlo-
ride-todine
Undecylente acid
White oll of thyme
Zine acelnto
Zine carbonate
Zino oxide

CLASSIFICATION OF INGREDIENTS

The Manel has clissified the following
Ingredlents into groups identified below:

ANTIMICROBIAL INGREDIEN M3

Quaternary nmmonium compounds:
lenzadkontum chlorido
Benvethontum chiloridoe
Methylhenzethonium chloride

Cloflucarban

Fluoresalan

Hexachlorophene

Hexylresorcinol

Todophors:

Nonylphenoxypoly (ethyleneoxy)
nol—todine complex
Poloxamer-—ioding complex
Povidone—iodine complex
Iodine complexed with phosphate eater of
atkylaryl polyethylone giycol
Undecoylium chloride—iodine complex
Para-chloro-meta-xylenol
Phenol(s):
Secondary-amyltricresols
Sodlum phenolate
Tincture of todine
Tribromsalan
Triclocarbat
Triclosan
Triple dye (ses discussion elsewhere in the
docurnent).

!

etha~

ANTIMICROBIAL INGREDIENTS COMBINED
WITHI NON-ANTIMICROBIAL ACTIVE IN=-
GREDIENTS

If a praduct contains an antimicrobial
ingredient and meets the definitions
adopted by the Panel, it may be com-
bined with other non-antimicrobial ac-
tive ingredient(s) : Provided,

(1) The antimicrobial ingredient re-
mains safe and effective;

(2) The non-antimicrobial active in-
gredient is safe and effective;

(3) The labeling indicates the pharma-
cologtie effects of all active ingredients;

(4) The comhination provides rational
concurrent therapy for a significant por-
tion of the target population;

(5) The combination meets the re-
quirement of the definitions for the an-
timicroblal product categories,

The Panel Is particularly concerned
that the combination not delay wound
healing. If & skin antiseptic ¢claim is made
it must meet the requirement of the def-
initlon of a skin antiseptic described
elsewhere in this document.

INGREDIENTS DEFERRFD TO ANTIMICRONIAL II
PANFEI,

Antlinicrobial ingredients formulaled
in products laheled for use for specifie
indications, such ns dandruff and scbor-
rhea, acne, athlete's foot, and otitls ex-
terna witl be inoluded in the second part
of thie Panct's review, Antimicroblul L.
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Captan Saditm solubilities and partitlon cociMclents in
Conl tar, erude mndecylenale the vartous types of formulations in
Jundper tug HioTax

which they arc used.

Based on the daia presently available,
Category I inpredients which are Cate-
gory IT for all product cnteporics (sce
discussion clsewhere in this document)
are not recommended for wse as pro-
servatives undey, any circumstiances.

The question of the adegyacy of the
following  ingredients ns preservatives
will not he discussed at this thme but
will be considered by the OTC Anti-
microblal IT Panel.
DBenzole acid

Benzyt nlcohol
Dorte acld

Ploe Lar
Proplonic acld
Resarcinol
Resorcinot
monoacetinte
Snlleylie acid
Bnlol- phenyl
anlicyinle

Sulfur, colloldal
Sulfur, ttowers of
Sulfur, precipitated
Tannlc acid

Thymol

Usndrcylenie acld
White oll of thyme

INGREDIENTS DEFERRED TO OTHER PANELS

Datn for several Ingredients, frequently
formulnted  with  antlinicroblals, were
also submutted.

The following ingredients are all topli-
cal analgesics and have been deferred

= T

for review to the Topical Analgesic  Chlorobutanol
Panel: Chlorotbymol
Benzocaine B-{'){(!y‘:;g;{:lulnoune
Cnmphor (refer to staiements for phenol) Mcthyipnmben
Lldocaine hydrochioride Oxyquinollue sulfate
a{z:.‘lt\‘!;:’lsnllcylnu Propylparaben
Tetracaine hydrochloride Sedium proplonate

One manufacturer submitted data
cloming oxyq j as an ac-
" tive ingredient in a formulated product
(Ref. 1). The Panel has classified this
ingredient as a preservative, similar to
those submitted in other formulations.
As has been stated, the concentration
of the antimicrobial and time of expo-
sure, among other parameters, deters
mines the clinical effectiveness of an
antimicrobial.

The clalm submitted for oxyquinoline
sulfate at a 0.03 percent leve] is based
entirely ont in vitro data. The agar-well
technique to determine egones of Inhibt-
tion was used. The tests were conducted
with 0.03 percent oxyquinoline sulfate
plus other preservatives (methylparaben
and propylparaben’. Zones of inhibition
were determined for the formulation but
not for individual ingredients.

Methylparaben, propylparaben and
oxyquinoline sulfate are listed as active
Ingredients in the formulation at levels
currently used in many lotton formuln-
tions as preservatives to maintain the
quality of the lotion and prevent micro-
bial contamination with use. No in vivo
studies were submitted Lo support the
effectiveness of oxyquinoline sulfate as a
clinically active ingredient on the skin.
Therefore, the Panel has classified the
ingredient as a product preservative.

REFERENCES
{1) OTV Volume 020054}

The f{ollowing ingredients are all mer-
curials and have been deferred [or re-
view to the Miscellaneous Topical Panel:
Mercuric chlonide
Orthochloromercuriphenol
Orthohydroxyphenyimercuric chloride

PRESERVATIVE LEVELS OF ACTIVE
INGREDIENTS

The active antimicrobial ingredients
reviewed by the Panel can be formulated
in topical products at various concentra-
tions. The mmnimum concentration re-
quited for effectiveness as an active In-
gredient will be established by in vitro
and in vivo eflicacy testing as will the
range of concentrations which can be
safely used. The Panel recognizes that
many of these antimicrobial ingredients
might also be added to products at much
lower levels to prevent the spoilage of
products and to protect them from the
growth of microorgamsms introduced as
a result of customer use; Many of the
antimicrobials reviewed are primarily
aclive against gram positive microorga-
nisms and would not generally be con-
sidered as good candidates for use as
preservatives, However, some of these
may be considered for use as part of &
preservative system.

If an antimicrobial ingredient 1s to
be used as a preservative, evidence should
be available to demonstrate that the
concentration used is the migimum at
which it Is effective a5 _a_nresgrvative.
The procedure for establishing the mini-
mum eftective preservative conceutra-
tion(s) 1s the United States Pharman-
copeia (USP), “Antimicroblal Agents—
Effectiveness Test” under Microbiologlenl
Tests (currently, USP XVIIL p. 845), The
safety should also he established necord-
g Lo the atalements on Individual in-
gredients and the Guidelines in this
document,

Considerations other than antimievo-
bial activity are tmportant in the sclee-
tion of a preservative and usunlly in-
elude: Activity at low concentratlons,

INACTIVE INGREDIENTS

Inactive Ingredients are useful In the
manufacturing of pharmaceutical prep-
arations to enhance the quality and/or
appearance of the product, This list re-
flects only those Inactive ingredients con-
tained in the labeled ingredients submite

1 Cited OTC Volumes refer Lo the aubmis-
siona mudde by Interested persona purduang
ta the cnll for data natice published tn thoe
FroERAt, MEGISTFR. ‘Ihe volumea nre on file In
the OfMcr of the Henring Clerk, Food and
Drug Admiininiration, im. 4-¢8, 8004 Flalwots
Lane, Rockville, MD 20882,

ASI 00003646
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ted to the Pancl and 18 not intended to
be an exhaustive lst.

Acetono

Alkyl amine of
Innollg neide

Allantioty

PRSI

Alupernuny hydroxide

Alamninun potass-
st sillAale
Ammonia solutton
Daliam Peru
Bentonite

Benzoin fiuld extract

Bismuth subnitrate

Bismuth
subearbonate

Borte acid glycerite

Butylated
hydroxytoluene

Calamine

Castor ofl

Cetyl alcohol

Chlorophyll

Cltrle actd

Lainlin, modined
ethoxylated
Tathaiin, hydrous
lLacithin
Mugtestum sieprate
Methyleeliulove
Mineral ofl, refined
Nonylphenoxypoly-
cthoxyethanol
Olcostearin
Parahydiecin
Cetrolntun
Pine oil
Polyoxyethylene
lauryl ether
Polysorhnte
Polysorbate 20
Potasstum alum
Potasstum coconut
308p
Potassium sall of
cocoyl—pulypep-
tide condensate

Coconut oil Propylene glyco!

Collodion Quince seed mucle
Cornstareh lage
Dipropylene glycol Rosin
Dodecylhenzene Sapouified greases
sulfonate R Yequestrene 50 K3
Entsufon Siltcone
Ether Sodlum biphorphate
Eucalyptol Sodtum barnte
Eucnlyptus Sodium eltrate
dichloride Sodlum snallcylate
Fucalyptus oll Sodinm =alicylic actd
Eugenol phenolate
Ferric chloride Sucrnse oclpacetate
Glycerin Tengneanth
Goose grease Triethanolamine
Raolin Triton X 100
Lanolin Zinc acetate
Lanotin, shhydrous Zine carbonate
Lanolin, Zine oxide
chlolesterols

The OTC Antimicrobial I Panel was
charged with the review and evaluation
of safety and effectiveness dato on anti-
microbial ingredients and combinations
in topically applicd OTC products.

An outline was developed by the Panel
to evaluate the data from all the subnus-
sions for ingredients (Ref. 1). The out-
line was made at the beginning of the
Panel's deliberations to provide a check-
list for the information in the datn sub-
missions supplied to the Panel. During
its dcliberations, other modified guide-
lhines for the evaluation of antimicrobial
ingredients were developed and are in-
cluded in this document.

The report of this Panel deals with
antimicrobial ingredients in the follow-
ing products: Soaps, surgical scrubs, skin
washes, skin cleansers, first-nid prepa-
rations, and additional producls defined
by the Panel.

The Pancl defined an “antimiciobial

Cingredient” as an agent which kills or

Inhibits the growth and reproducilon of
micro-organisms. Many products o1 mu-
lated with antimicrobials for use as
handwashing products, surgical scrubs
or so-called "antiseptics” are marketed
as concentrates with label ditections
for dilution prior to use. The dilution
recommended for use, as distinguished
from the marketed concentrates, is de-
fined in this report as the “use concen-

PROPOSED RULES

tration” or the "~ «hlullon.” The Panel
in its deltheralva constdered the ne-
tvity of these inpredients at ““use con-
centrations™,

The Tancl recopnized that many In-
grodients reduce the nuymber of micro-
organisms on the skin. The normal flora
of micro-organisms on the skin has been
divided traditionally into “transient” and
“resident” flora (Ref. 2). The transient
flora ean be considered the orpanisms
which nre plcked up from contact with
the environment or from other persons
and which are not part of the establtshed
normal {lora. These organisms are ensily
removed from the upper layer of the
skin along with dirt particles and oil.
However, a transient organism mny be-
come part of the resident established
florn. In contrast, the resident flora is
usually considercd the organisms which
constitute the established flora of the
skin.

The ingredients reviewed by the Panel
are formulated in products designed to
reduce microbial flora on the skin. The
intended effect ranges from the reduc-
tion of acquirecd pathopens on the skin
to the reduction of the normal resident
flora to low levels. Some products are
used on the skin with more than one
intended effect. There has been wide-
spread use of antimicrobials in soap,
surgical scrubs and pre-operative prep-
arations based on the view that the
reduction of normal flora to as low a
level as possible will have a positive ef-
feet on the prophylaxis of disease. The
interrelationship of the conecentration,
time of action or contact time, the micro-
bial spectrin, and the possible deleteri-
ous effect of drastic changes in the nor-
mal skin Mora have been largely ignored
in Lhe past or only superficinlly investi-
gnted. The Panel coneludes the interrela-
tion of findings of this tvpe to the mitlira-
tion, treatment or prevention of infee-
tion has not been established by the data
stthmitted.

Since topical products without an ac-
tive ingredient frequently have a sub-
stantial effect, there should be some
demonstration that the formulated prod-
uct with the active ingredient is belter
than the vehicle alone, In the case where
a test of effectiveness is performed, the
vehicle should be used as a control.
Crmollient ellect is obvious with the ve-
hicle of many tonieal products. For in-
stance, the contribution of this ¢ffect to
wound healing, or its relationship to the
effectivencss of an antimicrobial product
is unknow,

RLFFRENCES

(1) OTC Antimiciobial I Panel Summnry
Minutes for the Awprust 16 18, 1972 meetIng.

(2) Price, P, "I'he Bacterlology of Nor-
mnl Skin. A New Quantitafive Tet Applicd
toa Stuly of the Dacterind Flora and the Dis-
infeetant Action of Mechanleal Cleansing,”
Journal of Injectious Discascs, 63:301-318,
1938.

o Efigetivencss of anlimicrobial bar
sodp—Balance of nornal skin flora, 1t 1s

well recognized that the human skin car-
rles a population of mlero-organisms

Aoy

Fnonwn ns the normal flora. The nimbetrs
vty amang individuals and In different
locations on the same individual. "The
predominant members of the noirmal
florn me pram-positlive cocetl and dirh-
thevolds, ‘These protps me ot only re-
gutdded as harmde son th i oy s bt
are considered 1o Lave o pouloctioe e et
aganst  potentigl  pathoss e oo io-
organismes Emall humbers of pram nega-
tive spectes, such as the eolitonms and
related  orpaneems, s well as hakher
forins, such as yeasts may be restdents of
the skin of healthy individunls. In cer-
tam circumstances, wheie the composi-
tion of the gram positive micro-orga-
nisms are altered, dense populations of
pram negalive micro-organisms Inay
develop,

Tt has been demonstrated by Fhren-
kranz et al. (Ref. 1) that with continued
washing of the fect lwice o day for 2 .
wecks, a Pscudomonas colonization was
eastablished on the foot washed with anti-
barterial soap fcontaining triclocatban,
tribromsalan and cloflucarban) and not
on the (control) soap-washed foot. This
wotk has been confirmed with a larrer
group of subjects by Amonctie and Ro-
senberyr (Ref. 2) hy Taplin (Ref. 28) and ‘
by Marples tRef. 3). With other anti-
microbinls, Tapiin (Ref. 4) has reported 2
to the Panel that their use removes somet*
protective advantages ol the gram posi-
tive flora, cspecially against colomzation
with Pscudomaonas. These studies demon-
strate the potential harmf{ul shift in the
normal flo1a of the skin which may oceur
with the repeated use of gram-positive
bacteriostatic  products.  Marples has
shown the enormous mereasz i the res-
dent microflora occurring when the skin
is covered wilh an impeirmeable filin as -
well as the influence of gram-positive
bacleriostats in this test system which
can result 1 the occuirence of a high
gram-negative population on the sk
(Rel. 29 and 30). Reports that changes
in the normal {lora of the hands occurred
alter Lhe use of products contanmng
gram-positive bacteriostats and resulted
in carringe of gram ncgative ojganisms
hase becn made by DBtuun and Solberg
tRel. 31 and by Brown (Ref. 32), A pto-
tective function of resistance to certan
mfections has been postulated for the
normal Hora, particularly the diphthids
roid populalion of the skin by Marples
(Ref. 3,4 and 28) .,

"I'he Panel states their concern to thut
alieady widely expressed in the scientific
community that the widesprend use of
anti-pram-positive  antibtotws, aonbou-
crobnls on the sk, and had surface
disinfeclant products whwh are Ire-
aquently active only ancnanst gram pori-
tive organlans has prodaced oo bemen-
dous Incrense in gram nepabive lnfections
in hospitals and other closed cnvitou-
ments (Ref. 33), The Pancl recopinzes
that the isolation of any one factor as
responsible for cause nand cffect is diffi-
cult. However, they believe that there
is sufficfent evidence to postulate an efTect
from the usec of topical antimicrobials. -

ey
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Dcodorant effect. The reduction of the
normal skin flora, particularly the gram
positive flora, has a deodornnt effect,
Dravnleks et al. (Ref. 5), Meyer-RRohn
(Ref. 8), Shehiadeh and Kiligmnn iRef,
7 and Shelley et al. (Ref. 8) hinve estub.
I hed the reludfonship of the gram posl-
tnve flota to odor. [t wis the estimate of
W proun ol experts trom industry and
acadeimia \who uppeared before the Panel
to discuss the effectiveness of antimicro-
bials in the classes of products currently
being reviewed by the Panel) that ap-
proximately a “70 percent reduction” in
the microbial flora (as measured by
hand-washing tests) would produce a
deodorant effect. The exact percent re-
duction required to achieve a deodorant
effect either on the entire body or in the
axillae was not established by the data
submitted. The view of the Panel is that
perhaps some bar soaps which achieve a
90 percent or more reduction of gram
positive organisms may be so active as to
be harm{ul (Refs. 1 through 4),

The concentration of any antimicro-
bial icorporated into a bar soap should
be set at a level which reduces the micro-
bial flora sufficiently to produce a de-
odorant effect. Currently, neither the
amount of the antimicrobial nceded nor
the degree of reduction of the hand flora
{measured in handwashing tests) needed
to achieve this can be stated conclusively,
The Panel hopes that these uncertainties
can be resolved wih increasing refine-
ment of effectiveness tests and expansion
of effectiveness testing to include areag
of the body other than the hands.

Classical ecological ztudies have shown
only too clearly the dangers of altering
a stable community of any type, includ-
ing microorganisms (Marples, Rel. 9;
Roscbury. Ref. 10, While a reduction
of the cutaneous population of pram
positive microorganisms does have a e.
odorant effect, such a change may be dis-
advantageous to the host, since ot only
is there no conclusive evidence that the
antimicrobial reduces or prevents infec-
tlon, but its action may even enhance
the growth of a potentially pathogenic
mtcroorgnmsm

Data are accunmlntmg which Indicnte
that shifts and/or alteration In the com.
position of the normal skin flora ara
harmful (Refs. 1, 2, 3, 29, 31 and 32). It
15 the judgment of the Panel that unti]
defiultive data ave available it is prudent
to avoid significant allerations in the
normal flora. These shifts or alterations
in normal flora may even be more haz-
ardous In an Institatlonnl settinge elosed
population) or with individuals who have
altered susol‘p\.ihmuos_.’

Wound healing., In anhonl models the
tse of cevtnln anfhnterobinfs i Hould

csoap retarded wound henllng, Ixngand of

al. (Ref. 11) and Custer ¢t nl (Itef. 12)
showed retardation of healing in arti-
ficially contnminated nnlmal wounds
treated ™ withh polyvinyl  pyrrolldone-
todine complex and 3 percent hexa-
chlarophiene. Edlich et al. (Ref. 1) Indi-
cate that the ratio of cthiylene oxide Lo
propylene oxide In the block polvinets
(pluronle polyols) determines the tissue
toxicity of surfactants used alone or

FEDERAL REGISTER, VOL. 19, NO.

PROPOSLD RULES

complexed with ladine (for further de-
talls refer to convnent on Lodophoray,
Data with respeet o wound henling with
bir sonps were nol submitted. In o 16-
cent study in bumans by Ruby and
Nelson (Ref. 14), however, acrubbiug the
lesions of lmpcugo with a hexachloro-
phene soap had no apprecinble bene-
flennd or ndverse effect on wound henling,

Preyention of skin infections Attempts
have been made to demonstrate clinieal
effectivencss In the prevention of minor
skin infections with the use of soaps con-
taining an antimicrobial,

Three studies, performed at the mill-
tary service academics, were designed
and executed m the attempt to show that
prophylaxis of minor skin infections can
be achieved with the use of an anti-
microbial bar soap. There were variations
in the control of the subjects, the extent
of laboratory analysis of cultures, and
the critical character of the disgnosis of
lesions and followup of the subjects, Es-
sentially, the overall design was similar,
Certain compalues of men were assighed
to “test soap” and others to “control
soap”.

The collective deseription of cutaneous
infection or cutaneous pyodermas is
divided into specifically defined clinical
entitirs in the discussion of the resulty
of these studies. The terms used to define
specific skin Infections are furuncles,
furunculosis, or multiple fuiunculosis,
paronychia, pustular folliculitis, impe-
tira, and secondatily infected abrasions
and blisters. These are all commonly
used medical terms,

In all cases sltempts were made to
elimmale the concomitant use of other
drug and cosmetic products countaining
an antimicrobind,

Chrouologically, the first was a 2
mouth study performed by Leonard at
West Point in 1966. The test soap bar
contained a 2 percent mixture of three
antimicrobial ingredients: Tribromsalan,
trictocarban, and  clofluearban.  The
author's smmmary (Ref. 15 indicates a
44 perecent reduction in superficial cu-
tancous infections.

When o divect comparison of total In-
cidence of cutancous infoctlons is made,
there appears to be o significant differ-
cnce. The incidence of single Turuncles
was significantly hispher in the control
goup. However, if only the inctdencs of
multiple furunculosis Iz examined, the
difference is not significant Also, there
were more pavouychial infections amonys
the men using the antibacterial <oap bar
than among those nsing the control bhor,

T, Cliuenee Tavingoosd (Ref 160, who
has cloviely checked the reendls of the
three studies, hns communiented hils view
thot. the nnnly:ds of the resolls (n wll
three sitdbes aree equivoeal and many he
explained, in part, as follows:

(1Y There was vmiation in dinrno.as
resutting {rom the usze of more than one
physician [or diynosis,

€ IL seemed probable that a 2 mouth
study was too short Lo establish the ex-
pected results.

3y The results of the bacterlologic
cultures were not fnelhuded,

¢4y ‘The Inltial infection rale was not
uniform in the test groups.

179—FRIDAY, SEPTEMBER 13,

At about the same tline as the West
Point 8tudy, MncKenzlo (Rtof. 17) con-
ducted o 8 month study nt the Naval
Acndemy at Annapois with a sonp con-
taivlng 075 percent triclocarbon and
0 73 pereent hexnehlorophenes, The offeey
of soap usase on dulerent tvpes ot lesons
was deseribed i Lhe teporl o The sbady,
The tncidence ot both Luoune uluw- and
secondutily intee Ld skin werations was
also the sime in the cottrol and trented
rroups. However, there was a lower in-
cidence of cellulitls secondary to trauma,
and pustular folliculitis in the t.est group
using antibacterial soap,

The results of another but unpubhshcd
study at Annapolis were also commented
on by Dr. Livingcod. In this case, a sonp
contalning 2 percent mixture of tribrom=-
salan, triclocarban, and cloflucarban, dif-
ferent from that used in the first Anna-
polis study, was tested. The results
showed no reduction in furunculosis or
paronychia in the groups using the anti-
microbial soap. Again, there was a re-
duction in infectious as complications of
minor traumatic injuries.

It is the Panel's view that conclusions
cannot be drawn with respect to the
prophylaxis of cutancous skin infections
from a comparison of the specific lesions
whirh occurred in both groups.

In 1969 Duncan et al. (Ref. 18) com-
pared inhabitants of two Texas prison
farms, one of which used an antimicro-
bial soap bar (2 percent mixture of tri-
bromsalan, cloflucarban, and triclorar-
bany while the other did not. This study.
mntitored by the Armed Forces Epi-
demiology Board, was performed in an
altempt Lo resolve the persistent ques-
tions of effecliveness raised by the two
eartier published studies. Again, une-
aquivoeal ennclusions could not he dinwn
from datn presented comparing the incl-
dence of skin infection In the treated and
control groups.

A studv was performed in a home for
the mentally retnided in Elllsville, Mis-
s1saippl by Wheatley et al. (Ref, 19, The
authors reported that the use of an antl-
microbial soap bar significantly reduced
the incidence of superficinl cutaneous
pyogenic infections, A enreful review of
this unpublished paper by the Panel ad
by na statistician led to the conclusion
that the interpretation of the data by the
authors could not be accepted due to
problems of study desimit and analysis,

The most important dificulty encoun-
tered was the assumption that the “oh-
servations” were independent (an ohser-
vation was the weekly Infection rates),
Inapproptinte statisbienal tests of slpnif-
eanee were apphed, The hinsde onlbeoms
mewan e (wecekly infectton radewy wig
culled Into question ol the vnw gy
aete reguested o Aed e slidy could
e re-anntyzed. ‘Fhe company sponsor-
gz the study was unnble Lo supply these
dotn and # was el that no inferences
ns Lo eflectiveness conld be drawn from
fhe datapresented in the report thiad waes
submittted to the Panel.

Studies among combatants in Vietnam
and nlso amone military personnel and
claldren in Colombin, Seuth Amerlen
peitormed by AHen and aplin et al,
(Ref. 20 and 21) suggesled thot the use
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of an antimicrobial soap did not prevent
Infection under stress condilions. And
in fact, streptococeal skin inteclion con-
tinted to be the most common cause of
disabiifty  from superficlad  infectiona
atongd the troops, These studies also in-
dwated that hyglene and chimate are fm-
portant determinants in the develop-
ment of superficial staphylococcal and
streptococeal infections,

The Panel reviewed the clinieal
studies designed to show effectiveness
fu the prevention of mnor skin imfec-
tions. These studies were found insuffi-
cient W osupport a conchision of effec-
tiveness,

Acute glomerulonephritis is one of the
more serious complications which may
follow streptococcal skin infection, Ne-
phritls may also follow streptococeal
throat infections. No all strains of S{rep-
tococcus are nephritogenic. The strep-
tococcal types associated with nephri-
tis followihg impetigo or pyoderma are
not the same ones associated with ne-
phritis following streptococcal pharyn-
gitis (Ref. 22), The risk of nephritis fol-
lowing a streptococcal skin infection
with a nephritogenic strain Is about 12
percent (Ref, 23). This relationship has
also been described by Dilion et al. (Ref.
24), Department of the Army (Ref. 25)
and Kelly and Taplin (Ref. 26). Allen
and Taplin (Ref. 203, Taplin et al. (Ref.
21> and Dillon (Ref. 27) have shown
the high incidence of streptococc:l sores
fn indigent children and in chuldren in
tropical climates. In  addition, the
Panel's concern is also based in part on
the great Increase in all types of gram
negative infections, including Pseudo-
monas Infections, in hospitals where
anti-gram positive agents are In wide
uso (Ref. 33y,

‘Because of the Information called to
the Panel's attention they have been
concerned that routine use of antimicro-
bial soaps may have a long-term harm-
ful effect by reducing the protective
effect of the normal skin flora. It is
possible that contrary to wnhat might
he expected {rom an antibacterial prod-
uct that certamm bacterial infections
due to gram-negative and streptococeal
organisms might be increased, rather
than decreased. If this is proven Lo be
true, the deodorant benefit would prob-
ably be considered outweighed by the
potential hazard. In addition, because
these chemicals are absorbed into the
bloodstream, the Panel is concerned
about the prudence of exposing the en-
tire body surface to these chemicals
when alternative methods of odor con-
trol are available.i

The Panel has been particularly con-
cerned that some soap and detergent
bars contawing antimicrobial ingredi~
ents for whieh only deodorant claims
are made ar'e classified legally as cos-
meties 1ather than drugs These prod-
uwets are formulated with  ingredients
which have heen placed in Calegory
111 by the Pancl but which will be moved
to Category I or II at the end of the
period allowed for submusaon of data
to prove safety and effectiveness These
products aie now in Calepory IIL but

PROPOQSED RULES

might be moved Inlo Category 11 In the
future, if the Food and Drug Admn-
istration condliddes from the data before
it that they are not generally recognized
na silo and offective, Howover, the duta
might not support a Nnding that they
are adulterated cosmeties, thus there
15 a risk that these products may con-
tinue to be marketed as cosmelics with-
out adequate substantiation of safety,

Regardless of the legal classiflcation
of these products, 1t is important from a
public health standpoint that they be
subject Lo the same stiict requirements
for safety and etfectiveness oy the drug
products whicht the Panel has reviewed
in thus Report.

As long as the antimicrobial ingredients
of these products are effectively regu-
lated, the Panel 18 not concerned
whether they he classified as cosmelics
or as drugs. If, for example, a regulation
can be promulgaled imposing the kind of
testing  requirements reconymended in
this Report upon all cosmetics contam-
ing antimicrobinl agents at levels higher
than those hecessary for preservative
use, the Panel's concerns will be met. 1f
it 15 not possible adequately to control
products classified as cosmetics in this
way, then the Panel would strongly ree-
ommend that the Food and Drug Admin-
istration institute whatever action is nec-
essary to reclassily cosmetic products
conlaining antimicrobial agents as
drugs.

In the view of the Panel, the Food and
Drug Administration should take this
regulatory action in the near future. If
it turns out that the Food and Drug
Administration has no legnl basis to re-
quire that cosmetic products containing
antimicrobial meredients be adequately
tested for safety, the Panel would urpe
Congres: to  furmish the necessary
authority,
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2, Eficacy_for erythrasma. Delinite
evidence has been presented fur the ther-
apeutic ecffectiveness of antimicrobial-
containing soaps against erythrasma,

Erythrasma is a skin disease caused by
Coryncbacterium  minutissimum. This
skin microorganism has been identificd
by Sarkany et al. (Ref. 1, 2 and 3) and
Gougerot and Duclie (Ref. 4) .

While defintive evidenee was present-
ed for the therapeutic eflectivencss of
antimicrogblal-containing soap against
this disease by Kooistra (Ref. 5), Dodre
et al. (Ref. 8), Rosenberg and Allen (Ref.
Ty, Taber et al. (Refl. 8) and Taplin ot
al. (Ref. 9, the Panel agreed that this
ohservation alone condd not support
clums of antimicrobial activity apgamst
other iifections. Erythrasma cannot be
dlagnosed except by a physician using
special techniques and therefore, OTC
use and labeling would not be appropri-
nte,
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ment of Erythrasma of The Toe Webs,” Cutix,
6 001904, 19649,
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3. Effectiveness of surmeal hand serubs
conlatniimg anliniicrobiuls. “Since Scm-
melwews' mandate in the period 1841-
1846, pubhished in 161 ([Ref. D, Lhat the
physian's exomunnT fineers be wiashed
and dismfecterd with ehilorme to prevent
cluldbed fever, (Liete hns been con-
troversy surroundinrg the desieability of
chsmfection of the surpeon's hands, The
intervenme years have produccd only a
hitle evidenee to elarily the situation.
Price’s work m 1038 «Rel. 2) matiated
altempts to quantify recduction in the
microbinl florn The mcture has hecome
more confused with the introduction of
new antimicrobnal arents, particulurly
those with a substantive effect. A sub-
stantive effeet is the retentinn or bind-
ing of thie chemieal in the stratum
corneum of the skin after riusing.

Historically, the effectiveness of a sur-

gical scrub product has heen judeed by’

the reduction in nucrobhial count achicved
after the use of the scrub. These hand-
washing tests have usually heen per-
formed utilizing one of the several basin
tests described by Price (Ref. 20, Cade
(Ref. 3y and Quinn (Ref. 4),

In the past, the single criterion for
effecliveness of & surgreal serub product
hias been n companison of the microbial
count on the hiarmds before and after
handwashing.i The comparison has
usually been mizde from the results of
these slandard handwashing tests. The
Glove Juice Test (sce guidelines for test-
ing), icluded in the suprested protocols,
15 an unproved Lest which the Panel {eels
15 necessary to cvaluate two aspects of
microhial reduction in the efficacy test-
g of surpieal hand scrubs: the initial
recuction of macrobial enunt tas meag-
ured before and after hand scrubbing)
and, m addition, any subscquent build-
up of microbind count over tune. The m-
crease 1 count is measured by a cotn-
parison of the bascline count and/ar the
reduced count, alter serubbing, with the
count deternuned at a sclected time
period after donnng surgical gloves,

The use of surgical antiseptics dates
back to Semmelwets and Laster. 'The lat-
ter disindected the skin at the operative
site, dressings, and instruments ina 1:29
solution of carbolic acid, and depermed
the hands. Godlee (Ref. 5 hos recorded
the historicenl aspects of the development
of Lister's methods. In more recent
tumes, tincture of green soap {ollowed by
alcohol rinse was 1n common usaze until
the 1950's. Sinee then, surpteal serubs
conlainmg an iedophior or hexachloro-
phette have been in commnon usapge, as
reported in o survey by King and Zim-
merman (Refl. 9), Iodine scrubs in (he
Torm of lodophor formulations have heen
widely accepled. Polyvinyl pyresolidone
and various surtactant carrviers are used
to slowodine release and thus reduce the
irtitation of the skin caused by 1acine.
The nctivity of any ludophior is dependent
an the release of Litratable lodine fromn
Lhe complex. The lodine released when

the complex s in contact with the skin is
not only available to kil micro-orgn-
ninms, but is ouly availahle and is ad-
sotbed by dead skin ¢ells or other organic
material on the skin. The action of lo-
dine in broad spectrum, inchwding paamn
Promitive and gricn pegalive e o-ongs -
s, funed and vivuses,

Data debineatity: the balance between
the relense of 1odine from an iodophor
and avialabilily to the mucroorganisims
on the skin were nol submitted and are
required hefore nnegquivoeal judgment
concertung the effectiveness of 1dophors

on the slan ean be mide, Indophors wsu-

ally do not posstus any substantivily,
It 15 desirable for surgical hand scrubs
to contain substantive antimicrohals.
Although hexachlorophene is substan-
tive, cupeciidly with repeated use, fts
toxicrty is of such concern to the Panel
that they recominend that an altemative
should be sought. While o one-titne scrub
with a substantive antimicrobial tnay not
reduce the count initially as low as an
iodophor, or indeed, any lower than
serubbing with soap and water, repeated
use does reduce the level of the microbial
flora on the skin. Three to flve days are
usually required to demonstrate the sub-
stantive activity of these products. The
action of a substantive product may also
reduce the rapidity with which the count
rises after the surgeon’s gloves are
donned The assumption should be veri-
fied using the Glove Juice Protocol.
Actually, while products formulated
v.ith either fast-acting or substantive an-
timicrobials possess attractive character-
fstics, neither one alone possesses ideal
characleristics for » surgical hand scrub.
The obvious solution, where chenucal
compatabilities permit, is a combination
of the use of both products. The con-
sttent use of a substantive antimicro-
bial-contaning product daily at home
and in the hospital would yicld a reduced
level of flora and some substantivity on
the skin. Scrubbing with an todophor
wonld reduce the lora to an even lower

level prior to surgery. The substanbive

characteristic might also be made avail-
able tn a eglove powder, lotton, or foam to
ba applied to the hands prior to donning
the gloves.

The proof that one surgical hand
serub, or for that matter, any surgical
hand scrub is effective ns a prophylaxis

for post surgical infection would be ideal: -

Liowever, the data are probably impossible
to acquire since there are multiple {ac-

tors involved in post-surgical infection. -

‘The concept of reducing the microbial
count Lo as low 4 level as possible iz coy-
tamly prudent, since the longer the
surpery, the greater the risk to the pa-
tient from post-surgical infection.

fThe punctured surgeon’s glove has
been hypothesized, and in fome cases
shown, Lo be the source of post-surpical
wonnd infertion. as reported by Deven-
fh and Males, (Ref, 6. It s eshimated
that  between one-third and one-half
ol the surgienl gloves are punctured or
torn during suvgery, §

Fromn the results of rescarch on skin
flora, 1b i now apparcnt that wearing
of occlusive surpical gloves or wrapping
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the skin with occlusive plastic allows
the growth of high populations of micro-
organlsms and has been desciibed by
Miuples (Ref. D and Peterson (kief. 8),
The Panel, therefore, recognices that
donndines of the suregleal glove may itselfl
prodace o rapid mercase moanerobal
countt on the hands, even after a surgieal
serub product hias been used.

Considering these facts, the Panetl feels
that an effective surmieal serub should
reduco the tmtial count of both the tran-
slent and normal {lora to as low a level
s possible and prevent the hwid-up of
high microbinl counts in the plove with
time. The exact shape of the curve indi-
cating inerease In microbinl count with
time after the use of a [ast-ncting seyub
or a substantive antimicrobial sciub has
not yet been determined.

REFERENCES

(1) Semmelwels, 1., “Die Aetiologie, der
Begriff und die Prophylaxis dos Kindbettile-
bers,” Pest, med-chir, Presse., 1861,

(2) Price, P. B, "The Bacterlology of Nor-
mal Skin: A New Quantitntive Test Applied
to a Study of the Bacterinl Flora and the
Disinfectant Actlion of Mechanienl Cleans-
Ing,”” Journal of Infectious Diseases, 63:301-
318, 1938.

(3) Cade, A. R, "A Method for Testing
the Degerming Eflictency of Hexachloiophene
Soaps,” Journal of the Socicty of Cosmelic
Chemists, 2:281-290, 1951,

(4) Quinn, H, J. G. Voss and H § Whitc-
house, “A Method for the /n Viro Fvalu-
atlon of Skin Sanitizing Soaps,” Apphed
Microbioloqy, 2:202 204, 1054,

(6) Gollee, R. J, “S1z Paprrs by Lord
Lister,” Jon Bale, Sons and Danielsson Ltd,
London, 1921,

(6) Devenish, E. A, and A, A. Miles, "Cone
trol of Staphylococcus aurewy In an Operat-
Ing-Thentre.” Lancet, 1,1088--1004, 1014

(7) OTC Anthnicrobial I Panel Summary
Minutes for the December 14, 1072 mcoting,

{8y Peterson, A, F, "The Mlicrobiolopy
of the Hands: Evaluating the Effects of Sur-
gleal Scrubs,' Draft of paper submitted for
publication 18 Included in OTC Volume
020186.

(9) King, T. €. and J. M Zimmerman,
“Skin Degerming Practices: Chaos and Con-
fusion,” American Journal of Surgery,
109:6G95~G98, 1066,

A, Use of health-care personncl hand-
wash. The overriding reason for the
washing and degerming of the hands
of nursing and other hospital person-
nel is the prevention of the transfer of
pathogenic organisms from infected pa-
tients to the attending personnel and
to other patlents,

The development and testing of
products for this purpose has lagged,
The ideal preparation would be a
broad-spectrum, fast-acting, substan-
tive antimicrobial which could realisti-
enlly be used for the numerous repeated
dadty handwashmpgs requared i patient
are. The ddeal product must tedure the
transient fHora to the level present be-
fore the manipulations required hy pa-
tient eare and st have eharacteristies
which will allow repeated use and con-
founmity to rouline use withoil excensive
irritndt lon,

Transient  nocyoosiranioms can he
teadily mdded Lo the Hora of the vkin
aud be retatned for varying pertods of
time depending on the envirommental
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and micro-envirommental conditions en-
countered. The vanety of transient or-
ganisms acquied depends upon the con-
tacts which the hands have made, O1ea-
nisms encountered sl yetinned on the
skttt hivve been enumerated and deseribed
by Maiples (Rel. 1Y, Blank et a). 1Ref,
2) and Roscbury (Ref. 3) and include
numerous gram nepative species ¢Ref,
6 and a variety of fungi.

The plea was first made hy Price in
1950 (RRef 4 and repeated by Ky and
Zunmernman (Ref, 5 lor i rompaative
stirdy of hand degernnng and scrubbing
prodiats using standargd laboratory tech-
niques 50 thal some rational recom-
mendation for wse can be made. This
Panel would also reconunend controlled
comparative studies in an altempt to
reduce the conflicting and ambiguous
claims by manulacturets and possibly to
resolve laboratory data from studics
where the design vanes virtually with
every study performed.
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5. Use of pre-operutive skin prepara-
t{aﬂs. An antimicrobial product for use
in the preparation of the operative site
may possess characteristics different
from surgical serubs or handwashing
products, Smee the product 1s normally
and routinely apphed only once to pre-
pare the skin {or surgery or manipulative
procedures, the antimicrobial should be
fast acting and broad spectrum. The
product should not cause injury to the
site where it is applied. It is desirable to
reduce the microbial population (resi-
dent and transient) to as low a level as
possible prior to the surgical procedures
(Ref, 2), Pive percent phenol solution
was preferred by Lister, while iadine, or-
ganie mercury compounds, quatermary
ammonium compounds and ethyl aleohol
hiave heen used in more recent times as
recorded by King and Zimmerman (Ref,
1),

There are some diflicnlics associated
with the testmyr of pre-operafive skin
preparations, (Sce  diseussion in the
guidehties of cflicacy testing of a patient
pre-operative skin preparationy Fre-
quently, the skin is nol rinsed after ap-
plicnation of 4 pre-operative skin pmepars
ation 1L i vivo Lests of effectiveness pie
nndertaken, the carnry-over of Lthe re-
siduad antinocrobial Inpredient from the
skin o the cultiye medinm In the process
of samphing of the skin becomes o prob-

JH

lem. In order to counteract the antimli-
crobial activity of any chenueal inadvert-
cutly carnied-over, neutrnhizers specifle
for the antimicrobial should be added to
the culture medhnm, Negtrealizer devel-
opment has made relladbde testing of anti-
sepries and disitectant, poscable ‘the
Lack of rmining of the shin and the sub-
sequent carry-over of thie antimicrobial
ingredient during testing has stimulated
development of a vatiely of neutralizing
formulations for use in the tesling of
antunicrobtal skin products including o
universal one as described by Engley and
Dey (Ref. 31, I neutrallzers are utilized,
the inherent toxicily of the neutralizer
for the specific mircroorganisms being
tested should be determined, as well as
veriflcation that the neuttralizer is ef-
fective for the antimicrobial chemical
being tested. Effectiveness testing of a
atient Pre-Operative Skin Preparation
is described in the Guidelines for Testing
in this docwnent.
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\/6 Use of antimicrobial products in the
reduction of staphylococcal colontzation
in the nursery. Studies by Rammelkamp
ct al. (Ref. 1), Love et al. (Ref. 2 and
others, have shown a reduction in the
mcidence of pathogenic organisms in the
nursery with antiseptic hand care. Gluck
and Wood (Ref. 3) showed, in a con-
trolled study., that routine practice of
hexachlorophene bathing of newhorn in-
fants in the nursery reduced staphylococ=
cal colonization, Many washing proce-
dures for infants utilizing dilutions of
the commonly available 3 percent hex-
achlorophene products with variations in
regunen have been in use since hexa-
chlorophene hathing was introduced.

Questions have been raised over the
years concerning the influence of the use
of & gram positive bacteriostatic agent on
the inctdence of gram negative infections -
it the nurgery. One such comment is m
the report by Light and Sutherland (Ref.
4) . Some nurseries have operated with-
out the use of hexachlovophene bathing
at all and still maintain low infection
rates. Indications are that the recent ces-
sition of use of hexachlorophene to
bhathe infants in the nursery hos resulted
in mereased staphylococeal mfections in
nurseries. These outbreaks have been
documented by Geron (Rel, 5y, Ihixon ¢t
al. (Ref. & and Knslow et al (Ref. 7.,

The Foexl and Drug Adininistiation,
upon the advice of the QTC Anlimicro-
bl I Panel, took actioh and issued m the
I'rpenal Recisten of Septemmber 27, 1972
47 PR 201600 a final order making hex-
achloraphene available only by prescrip-
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tlon, except at concentrntions less than
0.1 percent a3 part of a preservative sva-
tem, and limiting the tndications In the
labeling under 21 CFR 3.91. The use of
hexncldorophene In nuraeries is now lhn-
ited to hiandwashing by personnel and
youse to bathe the mfants 15 recoms-
metcded only an the tace of an unchecked
staphylococeal outbreak. The indications
as spectfied in the final regulation are
as follows:

(a) Bacteriostatic skin cleanser for surgl-
cal scrubbing or handwashing as part of
patient care.

(b) For topical application to control an
outbreak of gram positive infection where
other infection control procedures have been
unsuccessful. Use only as long a8 necessary
for infection ¢ontrol.

Other antimicrobial products may
eventually replace hexachlorophene as a
menns of reducing staphylococcal coloni-
zation. Authors generally agree that the
umbilical stump is the site initially
colonized with Staphvlococcus 1n the
newborn. This observation has been veri-
fied by Hurst (Ref. 8) and Fairchild
(Ref. 9).

Studies designed to-show reduction in
colonization with staphylococci and sub-
sequent prevention of staphylococeal dis-
ease will be difficult to perform in the
future with new antimicrobial producls.
The major difficulties are the projected
large number of patients necessary for
a prospective study and the need to ob-
tain patient consent.

+ The Panel has reviewed triple dye (a
combination of bacteriostallic dyes)
which was in use prior to the introduc-
tion of hexachlorophene bhathing of neo-
nates (Ref. 10). This dye combination
has been used to supplant the formerly
used hexachlorophene (Ref. 11). Be-
cause of the renewed interest in Triple
Dve, the Panel has reviewed the exist-
ing literature and has included this prod-
uct in the report.
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7. Use of skin_wound clcanser. The re=-
moval of forcign material from minor,
superficial wounds without retardation
of healing is regarded by the Panel as
the primary use for this category of
products.

The Panel Is aware that there is a wide
array of products which are to be used
on the sk for eleansing wounds or with
the intent of preventing infections, His-
torically these products have contained
an antimicrobial ingredient based on the
theory that use of such an ingredieyt was
beneficial for use in or on a minor cut,
scrape. burn or wound. Little, if any,
scientific evidence exists to substantiate
the assumption of prophylaxis against
infection by the topical use of antunicro-
bial ingredients,

The Pancl, after review of the infor-
mation submitted. has conciuded that
the primary treatment of the wound
should be the Lliorough cleansing of that
wound to remove foreign material, dirt
and debris.

STATEMENT ON SAFETY FAacTORS FOR
TOPICALLY  APPLIED ANTIMICROBIAL
AGENTS

In the ficld of toxicolory 1t has been
traditional in estimating safety factors
for topically applied materials to relate
the “effect” and “no-cfTect” level result-
ing in pathological alterations {rom the
orally (intravenous, intraperitoneal and
inhalation have also been used) and
dermally administered dose. Some multi-
ple of the highest no-effect dose, based
on body weight tmg k), has been used
in calculating a salely {actor The Dunel
in consuderoyr Lis approach bo sately
factors esanuned olher evidence that
supnested that Miological elfects of the
applted chemical nre often hest extenp-
olated among species on the basts of
relabive stbinee aveps (Ref. 2 aned 1,
The PPanel utihized this Jaller approich
initially in its caleulations for safely
faclors for tepieally apphed anfimicro-
bl ingredient: In addition, the Panel is
coguizand of the faet that analytieanl
chemieal techmiques ean now be utilized
to determine coneentrations of chemtienls
in blood. This then can permit correla-
tion of Lhe topically applied dose to
biood lcvels and any resultant patho-
logical alterations,

Knowlirdue of the blood levels achieved
by applicntion of a chemienl tn varying
fotmulnttons b different dose levels and
rovutes of adminttodion can help la the
understanding of the bhlopharmncolney
of a chemienl substanee Foaen bhelote Lhe
topeally applied matersad oo b, anto the
blood there are many conuiliotn wlach
influence the rate and awmount absorbed
thirough the skin. There ave great dil-
ferenees among animal specles, among
skin areas on the body, among normal,
irritated, diseased or previously treated
skin arcas and often variations from one
individual to another. For these reasons
systemic toxicological information from
topically applied materials can at best
be only supplementary to that from ad-
minstration by another roule which by-
passes the cutaneous barrier and insures
appropriate amounts in the blood. Adci-
tionally, the rate of absorption, the rate
of excretion, the metaholic fate. and the
amount stored in depots also affect the
relationship between the applied dose
aned palhological alteration. Blood levels
therefore may be a more reliable corie-
late of pathologic effects to aid iu the de-
termination of safety factors than ad-
ministered dosages. The Panel believes
that it is important to develop, such
information whenever possible, and te
take it ito consideration in the develop-
ment and setting of safety factors. This
blood level data should be requived in
toxicolomical studies as it may be a more
direct measure of ahsorbed dose than can
be obtained from nierely a measure of
topically anplied dose.

Many methods were presented to the
Panel for the determination and/or pre-
diclian of the toxicity of an active
chemiecal ingredient in man based on
data obtained {from laboratory animals,

A variety of calculations of applied
dose, absorption, blood levels and appro-
priate safety factors have been reviewed
by the Pancl and discussed with various
persoits. The Panel has decided to detnant
specific examples of their calculation
procedures used in the estimation of
possible toxic effectls rmong species. and
they are included heremm. The Panel
recognizes the difliculty in the transla-
tion of the results of toxicity testing from
one species to another and paiticularly,
to man, Various asstunptions hayve bheen
made in the past concerning the relative
sensitivity of man compaved to various
animal species, but established compari-
sons do not exist primarily because of
vapintion in effect with different drugs

Mgneclus (11931541 wroter Al
thies e polsons, for there s nothing
without poisonous qualitics, IL is only the
dose whieclh mnkes o thing o povonr” In
addilion to the “poisonous quadities™ o
chemieal may possess, ab ceybiaitt coneen-
trattons and routes of administration,
other characteristics such as subject
diosynerany, allersy, and tolerance must
bhe conaidered to evaluate sifely of an
cifeetive dose.

The Initinl toxicologieal evalualions
are conducled in animals Lo determine
the araditative sund anandibative phinnmae-
coloraceal nepects of the chemical, Deline-
ators of r1exponse which may vary from
specics to species are routes of adminis-
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tration, dose and plasma levels, rate of
absorption, rate and route of cxcretion,
distribution throughout the body, and
nature and number of metaholites. Be-
cnnee specles differenees cnn be constder-
able, maltypde anunal species trodent and
nomtodenty  should be used. Further,
soine thuny should be known of the effect
of the active chemical agent in all the
species tested sp that some comparison
can be made with man,

Blood levels ot the netive inpredient in
animals are of value In the overall eval-
uations of “effect” (lowest dose which
produces a toxic effect) “no-effect”
(highest dose which produces no toxic
effect) response dose levels. They are the
result of scveral Intcrrelated mecha-
nisms, among them belng (1) absoption
rate from the site of application, (2)
metabolism by enzymes, (3) distribution
and storage in the tissues, and (1) ex-
cretion. Absorption is not the same in
all animals or from all sites of adminis-
tratlon, This may be related to species
differcnces and/or to the physical-
chemical properties of the active chem-
fcal. The metabolic rate and fate of an
ingredient i{s a direct reflection of the
ammals’ enzyme systems which charac-
terize the individual anmmmal species.
Thercfore, blood levels of the active
chemical and or metabolites are im-
portant determinants after a particular
mode of do=xing in a particular specics of
animal. As demonstrated by Spinks (Ref.
1) when 100 mg/kg of sulfadimidime was
fed orally to 10 duTerent specics of ani-
mals, doses produced blood levels in the
various species which had little relation-
ship to body size or blood volume. As
stated earlier, absorption is not the same
in all animals, or from all sites of ad-
ministration. Of course, experienced in-
vestigators would shave the site of appli-
cation for the testing of topically applied
products and dose seven days a week.

The active ingredients which ave re-
viewed here are formulated in topically
applied products, The importance of ve-
hicle in the delivery of the active ingre-
dient 1s well recognized. Not only should
there be an investigation of toxic cffect
after topical application, but the charac-
ter and cffect of the vehicles alone should
also be examined. The toxicity of a spe-
cifie ingredient can be dramatically af-
fected by selection of a vehicle,

The Panel recognizes the difficully in
translating the resuits of animal toxicity
to man. Sufliclent animal data mnust be
collected to construct a dose, 1¢5ponne
curve. This should include adequate datn
on absorption, blood levelis), metabolie
rate and fate, and excretion, so that an
analysls for threshold cffect and sale
use level for that particular anmmal can
be deternuned. Then an extrapolittion to
man may be.made. Any error in transla-
tion of cfTects to man must be on the skie
of human safety. A safety Tactor fie-
quentlyv has been applied to the lowest
cilect level in amimals when that paiticu-
lar dose 15 translated to patential and/or
possible toxic effects in man. For exam-
ple, o 100-fold safety factor has generally
been used for the applied dose for food
additives. Actually, it viales from 10 to
500 in application to food additives, The

FIDERAL REGISTIR, VOL, 39, NO.

PROPOSED RULES

safety factor u:ed in any given case de-
pends wpon the nature of the adverse ef-
fects noted i annmals and on the amount
of data derived from human studies, The
100-fold margin of xafety is a useful gen-
eral guide. If, however, a different safety
factor is used, it should be based on ade-
quate scientific studics that establish safe
levels of use. The Panel has used the
methods of Paret and Barnes (Ref. 2) to
translate toxtc oral or tomeal doses in
animals to the dose where an expected
toxic cffect might appear In man, This
was done heenuse safety data of the type
recommended by the Panel were not
avallable.

The followimng methods were used by
the Panect In an effort to calculate these
safety factors:

The Pancl made calculations from data
presented for various ingredients. The
caleulations presented here are hypo-
thotical, show the assumptions made and
arc intended to explain thie method.

1. Expected no-effect dose level In
man: Determine the lowest toxie effect
and the highest no-effect dose In mg/ kg
topically applied in an animal specles.
(If an effect cannot be determined in a
topical application, the oral route of ad-
munistration should be employed), Take

HR] N I

the highest no-effect dose in that animal
specics and calculate the absolute dose
usinge the method described In Paget and
Barnes (Ref, 2). From the absolute dose
the muitipleation enn he made with the
factor given in this refecence for the
specifle animal tised In the test and this,
then, 15 the dose level at which no-etfect
might also be expected in man,

2. Expected blood level from product
use mn man; Assume a bar sonp with 3
peircent active antiunierobial is used for
one bath per day. Assume that 7 grams
of soap are used in one bath. This would
give an exposure of 0.21 grams or 210
mg. per bath of active ingredient. As-
sume retention of all 210 mg. active in-
gredient on the skin (there 1s very little
flrm data presently available on the
amount of antimicroblal retatned on the
skin after exposure). If 3 percent of the
apphed active ingredient is absorbed Into
lt)he blood stream, the dose per bath would

C:

003 x210.0 mg.+--630 mg. actlve Ingredient
absorbed,

If the assumption 15 made that the
total dose is immediately absorbed, the
dose distributed in the blood of a 70 kg.
human would be:

630 g

128 weg achive igredient per millilher of blood

Thie assumption Is mnde here that the
amount of chemical presented to the 1in-
dividual in a single bath is all retamed
on the skin and absorbed and distrib-
uted in the blood giving a blood level of
1.26 mcg/ml,

As a further example, assuming reten-
tion of 0.5 mcg. of active ingredient per
sq. cm. of skin and the product 15 to be
used over the entire skin area, as in a
bar soap, the total dose retained would

be 9.25 mg. over the entire body. The cal-
culation would be 05 mcg, per sq. cm.
% 18,500 sq. cm. of skin ¢(hased on a 70 kg,
5'10"" human). Assuming for this case,
a 10 percent absorption:
925 mg x010=093 mg. dose per bath

If the assumption is also made that the
total dose is immediately absorbed, the
dose distributed in the blood of a 70 kg.
human would be:

o __0 ?3 me
&t iy blood, 70 kg halinan

- 018 mvg avtiveangredient e milliliier of Hlond

Safety faclors were calculated using
the available evidence. For the specific
colculations, see the individual ingredient
statements.

These two hypothetical calculations
using known facts with stated assump-
tion are cxamples of the type of safety
factor calculations considered by the
Pancl. In this caleulation, the informa-
tion required is the retention of the
chemical by the skin after exposure. The
missing information heve is the ahsorp-
tion excretion kincties for that chemical.

A direct comparison can he made and
thus a salely facltor ecan be estimated
hy a comparison of the calculated human
blood level with the blood level in ani-
mals, if known. A comparison of the dose
where there is no effect in animals trans-
lated to the dosc in which no effect may
he expected in humans against the hyvpo-
thetienl dose to which a pevson is exposed
from the use of a proditct containing the
ingredient can he made if blood level data
are not avalable,

It must be stressed again that the best
ealculations and  fudegmoents are made
when sl ol the pertinent data are avail-
able and frequent assumptions do not

have to be made. The varifety of calcu-
Intions presented to the Panel have been
the result of making assumptions because
the data were not available.

In the Panel's judgment, submitted
studies to determine effect/no-effect level
have been inadequate,_ For example,
where two dose levels were run (100 mg/
kg; 500 ing/ke) and the lower dose dem-
onstrated no-cflect while the higher dose
demonstrated an effect, additional stud-
ies must be conducted using appropri-
ate Intermedinte doses to deterinine the
highest no-effect level.

If the safety factor Is extrapolated
from an animal species to man, consider-
ing surface area, the highest no-efTfect
dose should be used for thie multiplier. In
the absence of complete data, at lesat
a one hundred-fold safety factor should
be anplied when translating the animal
highest no-effect dose Lo man,

The fdeal situation would occur where
enourh animal data have been collected
to construct a dose response curve with
concurrent blood levels so that analysis
for threshold effect and safe level esti-
mition for the animal can be made Man- ~
tel and Bryan (Ref. 3), Mantel (Rel, 4)
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DEFINITIONS OF PRooucT CAIEGORIES

Not all antimicrohial hroducts are used
for the same purpose tor should the re-
quirements for effectivencss be the same.
In an attempt to classily topleally ap-
plied antimicrobial Ingredienis and prod=
ucts, one of the important coancepts con-
sidered in the development of definitions
is the distinetion between the determuna-
tion of effectiveness in preventing or
combatting clinical infection (scpsis)
and the reduction of resident or transi«
ent microorganisins on the skin.

Label claims for handwashing, surgle
enl scrubs and first-nld products pres-
ently Include preventlon of Infectlon,
reduction in spread of Infectlon, and ve-
ductlon of normal flora. Frequently,
clalins agalust speciflc organisms are
made with élinical implications based
solely on In vitro dntn.

Tho [ollowing specifle defMnitions of
anthnierobial product enlepories havo
been developed by the Pancl {n an at-
tempt to simplify categorlzantion of In-
groedients and thereby elimlpate lubeling
confusion,

(Rel. 5'. Additional
references supporting the ideas expressed
. Yskin antrepnie”, The other six defing-
and World
Health Organization Technical Report

v sununary, the Panel recommends
that toswolosicul studles, where appro=
poate, contain applicable administered
doses, achieved blood levels, and observed
sanie

(1) Spinks, A, "Justification of Clinical
Trinl of New Drugs' Evaluation of New
Drugs in Man, Edited by E, Zaimis, Macmi-

(2) Paget, Q. E. and J. M. Barnes, "Toxl~

and A, L. Bacharach, Acadernlc Presa, New
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The mont rigid definltlon with respect

fRet. 3) states that antiseplics are prep-
o ceffectiveneas pequitetents s for n

aratlons possessing antibacterinl or an-

tifungal activities which are suitnble for

application to llving tissues of the human
body.

Over the years. the exaggerated label-
ing claims on u latge varety of products
cotntiining antimerobids has led to mis-
use and shuse of the term “"antiseptic”

The Panel has attempted to eliminnte
the confusion by developing a rigorous
definition of a Skin Antiseptic. The re-
maining definitions can be explained in
terms of their own effectivencss require-
ments and in the manner in which their
use and composition differs from a skin
antiseptic,

2, Patient pre-operative skin prepara-
tion—"A safe, fasi-acting, brond-spec-
trum antimicrobinl-contnining prepara-~
tlon which significantly reduces the
nulmber of microorganisms on Intact
skin."

Any product lnbeled as a Patlent Pre-
Operative Skin Preparation must be ef-
fective against all types of organisms
comptising the skin microfiora s0 as to
obtnin as low a number of micro-orga-
nisms ug possible in a short period of thne
without injury to the operative site. Con-
trolled studies, conclusively demonstrat-
ing that the use of antimicrobial-con-
taining products are superior to soap and
water in the prevention of post-surgical
wounrd infections do not exist. The in-
escnpable logie in the use of products
designed to reduce the miicrobial flora
in the operative fleld is apparent and is
supported by a long history of use. The
use of these products 1s speclalized, un-
der professional supervision., and will
generally be for a single application,

3. Surgical hand  s¢rub-——"A  safe,
non-irritating antimicrobial-containing
preparation which signtficantly reduces
the number of micro-organisms on the
intact skin. A surgical hand scrub should
be broad-spectrum, fast-acting and per-
sistent.”

The use of this category of products Is
normally limited to the hands and fore-
arms. The comments concerning post-
surgical infection made under Patlent
Pre-Operative Skin Preparation apply
licre. A discussion of the effectiveness,
difficulties to be considered and rattonale
for the product is presented in the Pan-
el's comment concerning effectiveness
under Surgienl Hand Scrub. The term
persistent refers to the possibility of ex-
tended activity with time of an applied
antimicrobial by a mode, Including
amonyg others, substantivity.

4, Henlth-cnre personnel handwash—
“A sale, non-frritating preparation de-
sipned for {requent use, which reduces
the number of transient microorgnnlsms
on intact skin to an fnitial baseline level
after ndequate washing, rinsing and dry-
ing. If the preparation contains an Antj-

microbial ngent, it should be bromd-
spectrum, Iast-acting, and if possible,
persistent.”

A product Qtting this deNnition should
be designed Lo be used repeatedly, per-
haps as many as 100 Umes o dny, Lo re-
duce and, I possible, eliminate “tron-
sient" microorganisms present on the

tions relate to the “skin antiseptic” def-
irution and their distinctive effective-
ness requirements nre described, Eaclhy
defined product requires specific studies
to support efecliveness.

The Pancl has adopled definitions {or
the following categories of topical prep-
arations when applied ot acceptable
use concentrations:

Skin Antiseplic

Patient Pre-Operntive Skin Preparation
Surglen) Haud Serub

Health-Care Personnel Handwash

Skin Wound Cleanner

Skin Wound Protectant

Antimicrobial Soap

1. Skin antiscplic—"A safe, nen-lrri-
tating, antlmicrobial-containing prepa-
ralion which prevents overt skin infec-
tion. Claims stating or implying an efTect
apainst microorganisms must he supa
ported by controlled human studies
which demonstrate prevention of in-
fection.” .

There has bheen misunderstanding,

confusion and exagaeration in the def-
inition and use of the term “antiseptic.”
The hteral translation from -the Greck
menns “against putrefaction.” In re-
cent times the definition has been in-
terpreted a8 activity against infection
or microblal sepsis. The term “antl-
septic” is comparable to accepted defini-
tions for a "disinfectant.” Even though
they are often confused, there has been
a traditional restriction of the term
“antiseptic” for antimicrobial formula-
tions applied to living tissues, particular-
Iy on the human body, and the term
“disinfectant” to inanimate objects, The
distinction between antiseptics and dis-
infectants, lor regulatory purposes, has
also been made on the basis of these defi-
nitions. The Panel's view is that “anti-
sepsis’ properly refers to the use of
antunicrobial chenyieals on the skin or
on human tissue and that “disinfection”
properly refers to their use on inammate
objects. Disinfectants or antimicrobinl
chemicals labeled for use on inanunate
objects are repulated as  cconomic
poisons under the Federal Environ-
mental Pesticide Control Aet (7 US.C.
136). Antiseptics labeled for use on
human or animnl tissue are regulated as
drugs under the Federal Food, Diug and
Cosmetic Act.

The traditionally accepted definition
metic Act defines an “antiseptic” as “The
representation of o drug in its labeling as
an antiseptic shall be considered to he
. represenlation that 1t Is a germiride
exeept in the ense of o dimg purporting
to be or sepresented as an auliseplic tor
inlubitory use as a wet dressing, oint-
ment, dusling powder or such other use
as involves prolonged contact with the
hocly.”

The Lraditionally accepted defllnition
of an nuliseptie by the selentifie com-
munily has included acltivity agatnst in-
fection when applied to bving human
tissues and by been recorded tn publien-
tlons by Reddish (Ref. 1) and Patterson
(Ref, 2). A cwrrent deflnition by Sykes
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skin resulting from contact with con=-
tnminated petsons or muterdnds. In all
likelihood, the specified effect, 1¢., re«
movul of transient orguneans cean he
mnebiteved with o well-Tormulnted non-
anticroabiial soap or deterpent produet,
T vivo et would be muandatory to
show the eltectiveness of such a product
(See sugpested  testing  procedures in
Guidelines in this document), Any tran-
slent orguantsm can become part of the
established “resident” flora with Lime.
ObLviously, in n henlth-care situntion, the
fast, clfective removal of transient or-
ganisms is o requiicment since they may
be pathopenic.

Such products containlng an anti-
microbial Ingredient should be broad-
spectrum.  The  term broad-spectrum
when used with reference to microbio=-
logical spectrum means that the anti-
microbial has activity against more than
one type of microorganism. FPor example,
many of the active ingredients discussed
in this report have significant activity
against only gram positive bacteria
whereas a broad-spectrum antimicrobial
would have to demonstrate activity
against gram positive and gram negative
bacteria and would very likely also have
activity against fungi and viruses. A
product containing an antumicrobial
with substantive (retention of the chemi-
cal in the skin) properties which acts to
prevent the growth or establishment of
transient microorganisms as part of the
normal baseline or resident flora would
provide an added beneflt.

Essential qualities of all health-care
personnel handwash preparations must
be low toaicity and little or no irritancy
with repeated use. The adherence to
washing regimens {5 an important con-
slderation in the formulation of products
in this category and health care person-
nel reject the repeated use of hritating
and/or unpleasant formulations.

5. 8kin wound cl¢anser—"'A safe, non-
{rritating liquid preparation (or product
{o be used with waler) which assists in
the removal of foreipn malerial from
small superficial wounds and does not
delay wound healing.”

A product in this category is designed
to ald, by its cleansing nctivity, in the re-
moval of foreign materials from a minor
superficial wound. Such a product may or
may not contain an antimicrobial ingre-
dient. Included in the term “safe” are
the considerntions that the skin wound
eleanser should be non-irritating and
not delay wound healing. It is obvious
that a product such as a bar spap with
water could serve as a Skin Wound
Cleanser. There is no necessily that such
a product shpw effectiveness In the pre-
vention of wound infection.

6. Skin _wound protectant—"A safc,
non-irritating preparvation applied to
stnall cleansed wounds which provides n
protective (physieal and/or chemicaD)
barrter and netther delays healing nor
Iavors the growth of micioorganians.”

A product in this catepory whether o

PROPOSED RULES

liquid, semeohd, or soltd preparvuation,
when applicd to a properly pre-cleansed
superflicid  mnor wound, provides a
physteal and/or chemical barvier to pro-
tect the wound from further contaml-
nation with foretrn material or mwicto-
organtsms, Ting type of product may or
mny nol conlam an antimicrobial in=-
gredicnt. Thewe praducts, by definition,
are not designed for extended tepeated
une or tor wse on e or deep wounds,

T Anlumcrolbial soap-—"A soap cot=
Lamiang an active ngredient with i vitro
apd i ovivo achivily apainst skin mierg-
orpantsms

Houps without antunicrobinl fngredia
ents (as defined in 21 CFIR 3652) are
exempt from regulation under the Fed-
ceral Food, Dieug, and Cosmetic Act,

A antimicrobial soap must, by defini-
tion, contain an active antimicrobial in-
gredient. A product in this category is
designed to reduce the microbinl flora of
the skin. Bolh the resident and transient
pathogenie and non-pathogenic flora of

the skin may be reduced by the use of an

antimlcrobial soap. The relationship of
this reductton to the prevention of minor
skin infection has not been established,
(T'or a more detailed review, see the
Panel's comments on the effectiveness of
Antimicrobial  soaps,) Antimicrobial
soaps should be designed and tested for
safety, when used repeatedly and for
extended periods, potentially for a life-
long duration with tolal body exposure,
In recent years the addition of antimi-
crobial agenis to soaps has greally in-
creased, and many individuals are Invol-
untarily, unknowing caplive consumers
of such soaps (Ref. 4), Because a large
portion of the populalion s exposed to
this potential hazard, the Panel recom-
mends that any sonp or detergent con-
taining an active antimicrobial ingredi-
ent state on its label the United States

a5

Adopled Names (USAN) or common
niune of the sctive Ingredlent.
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2nd Fd, Lea and Febirer, Philadelphia, 1973,

The OTC Antunierobial I Iancl has
thoioughly reviewed the Uterature, and
the vanous data submisslons, has listened
to additional testimony {rom intercsted
partics and has eonsidered all pertinent
data and information submitted through
June 15, 1973 in ariving at its conclu-
sions and recommendations,

ACTIVE INGREDIENTS

The Panel reviewed all active ingredi-
ents which were the subiect of submis-
sions made to the Panel pursuant to the
standards for safety, effectiveness, and
laheling set out in the regulations.

In accordance with the regulations,
the Panel's findings with respect to these
ingredients are set out in three cate-
gories:

Y. Conditions under which ant!microblal
products are generally recognized as safs and
cffective and aro not misbranded.

II. Condlitlons upder which antimicrobial
praducts are not generally recognized as safe
and effcetive or are misbranded.

I1I. Conditiens for which the available
data are insuMcient to permit final ciassifi-
cation at this time,

A table listing the active ingredlents,
classified into one of the three categories,
for use in preparations defined by the
Panel is included for easy reference.

Healths Patlent
. Anil- [ proup Bkin Ekin Akin furpdenl
Acteve lngredient mieroldal  personnel skin antaeptie  wound wanng hand
onp handd - clesuwr  prutectand scrub
wilsh arsbion
I Benzalkonnon chlmde. .., N At 11 1 1 T ni "I
2 Benzethonsum chiforide. o AL i L i i i It
3 Cloflucabun 1l 11 1me 1 "
4 Fluorosalan M " 11 I 3 1
5 Hexuchlorophene 11 1 1t 1t 1 114
4 Hesylresoranol, NA! 1l 1 I 1 11 il
7 lodue complered  with NAS 1 { 1 L 1t ni
phosphate eater of olhyl-
nrylovy julyvthylene
ehvial
8 .\Ivﬂlnyllmm-llmmmuchlo- NA 1t m nI I nr 11t
e
9 Nowviphenoss poty (ethy )= NAY 11} TH 1 It It 1
cieonvy) ethaneltodine,
MY Paeacbloaotaetnsybood | TI) 1t i mn I nr m
o el
() Greater than U&7
Grptieoti njeohiols
[N T || n I u n I
(h) TR e e s (mapiee
e ool 1 1 nr nr nr m nt
T2 Pobonamey Wdine eanplex, NA L tH Ht 1131 ni m 111
13 Pesadone hne cnmprdox... NA? m Hi (118 ur i i
1 Tincture of islie, . NA? n 11 n 11 I
15 Ivibeomsalan ., o 1 I " 11 1]
L T TET1 J FYTYT W 11 1t 1Mt H "
17 Triihran, ... .. . 1" m 111 i n
M 'Papledve . ... .. NAY NAY Al [§EL NAl NAL MNAL
19 Undecoyltmn  chlorhe- NAl 1 ] m i d m

Gdine enplex,

YNA (Naot appilrnbde)=- Due ta n phigsteal aodor ehemibeal incompatubiiity In forimulatlon:
1k theal lis ot ey L whion formdated byoa b somp Lo Ly t=ed with water,

P Rentti bl Bt 0 o only by Lo iconatal o aay,

Notk, - Faothor plesols miud velilles, gee Tunly of seport
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1. Conditions under which anltimicro=
bhial product are generally recoanized as
safe and efective and are not mis-
branded. The Panel recommends that the
conditions specified in Cotegory I he
mude effective 30 dayn nfler publication
ol the tinul tmonograph i the FEpErAL
REGINIER,

ACTIVE INGREDIENT

A. The aclive ingredients generally
recopnized as sife and cffective for use
in an "antimicrobial svap™ and not mis-
branded are:

1. Nonhe listed.

B. The active ingredients generally
recognized as safe and effective for use
in a “health-care personnel handwash”
and not misbranded are:

1. None listed.

C. The active ingredients generally
recognlzed as safe and cflective for use
in a “patient pre-opcrative skin prepara-
tion" and not misbranded are:

1. Tincture of Iodine,

D. The active ingredients gencrally
recognized as safe and effective for use
in a “skin antiseptic” and not mishranded
are:

1. None listed.

E. The active ingredients generally
recognized as safe and cflective for use
in a “skin wound cleanser’ and nhot ris-
branded are:

1. Oenzalkonium chloride.

2. Benzethontum chloride.

3. Hexylresorcinol.

4, Methylbenzethonium chloride.

F. The active ingredients recognized
as sale and effective for use in a "skin
wound protectant” and not misbranded
are:

1. None listed.

G. The active ingredients generally
recognized as sale and effective for use in
a “surgical hand scrub” and not mis~
branded are:

1. None llsted,

TINCTURE OF IODINE AS A PATIENT
PRE-OPERATIVE SKIN PREPARATION

There is an approximate 50-year his-
tory of the use of elemental iodine on
the skin and mucous membranes. Iodine
is soluble in alecohol and only slightly
soluble in water but the presence of
iodides increases its solubility in water.
Iodine is a microbiacidal agent for cells
on the skin at low concentrations. It
must be recognized that the activity of
fodine Is dramatically influenced by the
presence of organic material. A tincture
product containing approximately 2 per-
cent iodine has been used for many
years. There is some irritation of the skin
assoctated with the use of tincture of
indine. On the basis of risk-benefit con-
siderations, the one-time use of this for-
mulation as a patient pre-operative skin
prrepnratiotnt ean, I the Pancl's view, bo
justified considering the eflicacy of tine-
ture of iodine on the microorganisms on
the skin. The use of this formulation is

limtted to painting of the opcrative site

PROPOSED RULES

prior to surzery and must be removed
fnumediatey npon diying with 70 percent
nleohiol ofler appliention, or used ns di-
recied by o pln siclon, .

The accceplable composition for tine-
ture of {fodihe Is not less than 1.8 grams
and not more than 2.2 grams of fodine
(I', and not less than 2.1 grams and not
more than 26 grams of sodium lodide
(Nal) in each 100 ml, of 44-50 percent
ethyl alcohol or an appropriate dena-
tured alcohol,

HEXYLRESORCINOL FOR USF AS A SKIN
WOUND CLFANSFR

It is obvious to the Panel from their
revicw of thie toxicity data in the litera-
ture and in the submissions to the Panel
that hexylresorcinol is safe for topical
use in small superficial wounds. The con-
centration of hexylresarcinol for use in
a skin wound cleanser should be limited
to a use concentration not greater than
1/1000. The major reason for the place-
ment of hexylresorcinol in Category III
was the paucity of effectiveness data for
uses in other topical products, The reader
is referred to the discussion of hexylre-
sorcinol under Categovy IIIL

QUATERNARY AMMONIUM COMPOUNDS FOR
USE AS A SKIN WOUND CLEANSER

Reference is made to the discussion
of quaternary ammonium compounds
(“ruats”) under Category IIL. Because
of the veported delay in wound healing
with quaternary ammonium compounds
1n animal model studies reported by Cus-
ter et al. (Ref, 1) and Edlich et al,
(Ref. 2), only infrequent use in small
superficial wounds is recommended by
the Panel. Since many “quats” have a
detergent action (Ref, 3 and 4) which
can aid in the removal of foreign mate-
rial from a small wound, their use in the
formulution of a skin wound cleanscr
is reasonable, and in the opinion of the
Panel, safe, The concentration of the
quaternary ammonium compound (as
benzalkoruum chloride, benzethonium
chloride, or methylbenzethonium chlo-
ride) should be limited to a use concen-
trition not greater than 1/750. As defined
by the Panel, an ingredient formulated
in a skin wound cleanser need not pos-
sess antimicrobial activity. The dilution
recommended for use of ‘“‘quats” as a
skin wound cleanser under Category I is
regarded as safe provided that the prod-
uct is not used repeatedly, covered with
occlusive bandaging, or used in deep or
extensive wounds.

T FERFNCES

{1) Custer, J, R. F. Fdllch, M. Prusak, J,
Mudden, I, Panck and O, H, Wangeasteen,
“Srudles tn the Management of the Con-
taminated Wound V., An Assessment of the
Eflectivencss of pilisoHex and Retaditie Sur-
gleal Scerub Solutlona,” American Journal
of Surgery, 121:572-675, 1971,

(2) Fdlich, R. F.. I. R Schmolika, M. P,
Prusak nnd M. T. Edprerton, "The Moleceunlnr
Basis for Toxielily of Disinfectants in Sur-
girnl Wounds,” 1. FEQ:PO Block Polymers,
Dralt of unpublished puaper i |netuded In
OTC Volume 020186,

{(3) Reddinh, G. F., “Anliseplics, Disain-
Jeclunts and Fungicides and Chemical and
Physwal Strrtli_ation,” 2nd, Ed., Léa and
Febiger, Puiladelphia, 1967.

(4) Hugo, W. N, “Inhtbition and Destruc-
tion of the Microbial Cell,” Academic f'resa,
New York, 1971.

LABELING

OTC products which contaln active
Ingredients listed in Categoty I may use
any phrase that is in the definlbion for
that product.category or any of the fol-
lowing additional terms:

A. ANTIMICROBIAL BOAP

1 Antlmlcrobial sonp.

2. Antibpcterinl soap,

3. Reduces odor,
4. Deodornant soap. _——

B, NEALTII+-CARE PERSONNEL HANDWASH

1. Decrenses bacteria on skin,

2. Reduces risk  (and/or chance) of
cross-lnfection.

3. Recominended for repeated use,

€, PATIENT PRE-OPERATIVE BKIN PAEPARATION

1. Kllls microorganisms,

2. Reduces the number of microorganisms
on the treated area.

3. Bronad spectrum (if applicable).

D, SKIN ANTISEPTIC

1. Prevents overt skin infection.

2. Contrels infection,

3. Degerming.

4. Kllls gerins,

6. Bacteriostatlic and/or bactericidal,

6. Reduces the risk of infection and
cross-infectton,

7. Microhiocidal.

8. First-aid product.

E. SKIN WOUND CLEANSER

1. To clean superficial wounds.

2. Wash superficial (small) wounds,

3. Pirst-aid product.

4. Alds In remwoval of foreign materials
such as dirt and debris.

F. SKIN WOUND PROTECTANT
1. Protects agninst contamination.
2. Protects wounds,
3. Protectant,
4. Flrst-aid product.
G. SURGICAL HAND SCRUB
1. Only phrases in definition.

The Panel was concerned that the
phrases used in the definitions would not
always be easily understood by the or-
dinary individual. For that reason they
believe that the above listed terms are
necessary so that OTC drugs will have
labeling that is truthful and can be un-
derstood by consumers,

II. Conditions under which antimicro-
bial products are not generally recog-
mzed as safe and eflective or are mis-
branded. The Panet recommends that the
conditions specifled in Category- II, ex-
cept for hexachlorophene and triboms-
salan which have been handled sepa-
rately (sce hexachlorophene and tri-
bromsalan discussions in this section)
be made effective six months after publi-
cation of the final monograph in the
FEDERAL REGISTER.

ACTIVE INGREDIENTS

A, the actlve ingredients not gen-
orally recogileod e sald aild effective
for use in an “antimlicrobial scap” and
misbranded are;

1. Fluotosalan.
2. Hexachlorophene.

FEDERAL REGISTER, VOL. 19, NO. 179—FRIDAY, SEPTEMBER 13, 1974

ASI 00003656



ratw B
i

3 e T "9

not
or=-
ey

Wo
in=-

o=
-
g=
the
ex=
me=
-
Lri-
i)
Hif-
the

An-
ive
nd

.

1

3 Phenol greater than 1.6 percent aque-
oua/alcaholie,
4. Tribromsalan,

B, Tha artive ingredionts not gen-
ciuttly 1eengnized as safe and effective for
e moa “henlth-eare personnel hand-
wash'' and nusbranded are:

1. Fluorosalan,

2 HNexachlorophene,

3. ’henol greater than 1.5 percent ague-
ous/aleohotic,

4. Tincture of lodine.
- 5. Trihromsalan,

G. Trichlosan.

¢, The active ngredients not gen-
erally recognized as safe and cflective
for use 1n a *patient pre-operative skin
preparation” and misbranded are:

1. Cloflucarbaun.

2. Fluorosilan.

3. Hexachlorophene.

4. Phenol pgreater than 15 percent aque-
ous/nlcoholic,

5, Tribromsalan.

8. Trichlocarban.

7. Triclosan.

D. The active ingredients not generally
reeognized as safe and effective for use
in a “skin antiseptic” and misbranded
are:

1. Cloflucarban.

2. Fluorosalan.

3. Hexaclorophena.

4, Phenol greater than 15 percent agque-
ous/alcoholic.

5. Tincture of lodine,

f, Trlbromsalan.

7. Triclocarban.

E. The active ingredients not generally
recopgnized as safe and effective for use in
a "skin wound cleanser’ and nusbranded
are:

1. Cloflycarban ¢

2, Fluorosalan,

3. Hexachlorophene,

4. Phenol greater than 15 percent ague-
ous/alcaholle.

5. Tincture of lodine,

8. Trinromsnian,

7. Triclorcarban,t

F. The active ingredients not generally
recognized as safe and efTective for use
in a “skin wound protectant” and mis-
branded are:

1. Cloflucarban,

2. Fluorosalan,

3. Hexachlorophene,

4. Phienol greater whan 1.6 perceut aque-
ous/alcoholfe,

5. Tincture of lodine.

8. Trlbromsalan,

7. Triclocnrban,

G. The active ingredients notl generally
recognized as safe and cflective for use
in a “surgical hand &crub' and mis-
branded ave:

1. Cloflucarban.

2. Fluorosalkn.

3. Hexarhlorophene.

4 Phenol preater than 16 percent ague-
ous/nleolmlle,

8. ‘I"acture of lodine,

6. 'Lribromsulan.,

7. Triclocarban,

8. Triclosan.

4 Classifled In Category III when formu-
Inted In s bur sonp o be wed with water,

No. 170—1't. 1]-mwes]

‘\'f '.l

A} [}
r\y q‘
Qc‘.}"

4 PROPOSED RULES

1T XACHLOROPIIENE

1. The OTC Anthnierobial I Pancel
thoroughly reviewed the submisstons,
liteiature and reports and listened to
additionad testtinony from interested
partles concerning the safely and etfce-
tiveness of hexachlorophene (HCP, 2, 27
methvlenebls (3, 4. 6 tilchlorophenol) ),
The Panel assumed that a topical anti-
microbinl OTC preparation should have
at least o hundred-fold salety factlor
(applied to the adminstered dose) when
useed as directed. The daln indicated
that, witht the presence of 1500 QIC
formulations containing hexachloro-
phene, there would be potential toxicity
from use of multiple products by one
individual. Therefore, the Panel recom-
mended to the Commissioner that hexa-
chilorophiene be considered not safe for
genernl use as an OTC antimicrobial in-
gredient in man. Accordingly, a repula-
tlon, 21 CFR 3.91, delineates the future
use of hexachlorophene only as a pre-
scriplion drup, except when used as part
of a preservative system in a concentra-
tion no greater than 0.1 percent.

Much of thlie Information which sup-
ported this deeision 1s part of the public
record and is summarized below.

A key reference by Lockhart (Ref. D
presents a review of early toxicological
studies with hexachlorophiene, She re-
views the work of Kimbrongh and Gaines
(Ref. 2) and others who showed that
hexnchlorophene fed to rats for a few
weeks produceed ecentral nervous system
toxicity which is pathologically char-
acteristic, {f not absolutely diaghostic
(Ref. 3y,

Lesions occurred in the ccrebellum,
brain stem, and the cord. The tissucs
showed marked vacuelizalion of the grey
and white matter. This lesion has becn
ternicd “‘status spongiosis” and has been
described by Innes (Rel. 4). Virtually
identical lestons have been found in the
bratns of other hexachlorophene-treated
lahoratory animals such as rabbits, dogs
and monkeys as reported by Kimhbrough
(Ref. 2), Hart (Ref. 5), Cwrley (Ref. 24)
and OTC Volumes 020044-020046, and
020069-020070 «Ref. 6). These lesions are
sufficiently characteristic so that a
trained neuropathologist can detect them
in an examination of coded histopatho-
fome sectlons. Farthermore, hexachloro-
phene-treated animals have been used as
positive controls in evalualing potential
neurotoxicity of other chemically related
antimicroliinl apents, providing an tHus-
tratlon of the consisteney with which
these lestons may be produeed. (See OTC
Volumes 020139 and 020148 (Ref. 6)).

Fyually Impottant was the develop-
ment of on necurate and rellable method
for measuring hexachlorophene  blood
levels by Browning (ftef. 7) and its appli-
cation to the toxicolomical studies. As
pointed out in the review by Lockhart
(Mef. 1 nnd 11 resulls of several studics
inediente thiat a blood level of greater than
1 mepe/ml 15 generally assoclated wilh
pathological ¢hanges In the animet
brains.

Lockhart dtef. 1) also reviews in some
detall a report to the Food and Diup Ad-
minlstration of o ninety-day bathinge

7

study of newborn rhesus monkeys with 3
percent hexachlorophene emulsion, Com-
pared Lo no incidence in the contiols, all
five of the hexachloropohene-treated
fmoukeys daveloped  alnlua  apongloaia
brain lesions and had mean blood levely
nbout 1 mep,ml Other reports huvve con-
firmed the toxicity Irom repeated bath-
ing of rabbits tOTC Volume 020148, Rel.
6) and in newborn monkey bathing
studics (Ref. 14). In this study in tew-
born monkeys (Itef. 143, ouly scven days
exposure was required to induce the
Icsions. Nieminen et al, (Ref, 25) have
shown that hexachlorophene begins to
have a toxic cffect on the brains of ex-
posed rats after they are about one week
old. They noted vacuolization of the
whitle matter, increased brain weight and
water content along with paralysis of the
hind legs. The new-born rats succumbed
to a much lower oral dose of hexachloro-
phene than older rats. Martin-Bouyer
(Ref, 26) has indicated the prescnce of
lesions with electron nucroscopy as early
as two hours after exposure to hexa-
chlorophene. Lockhart (Ref, 1) reported
that these toxic ellects appear to be re-
versible in some circumstances after
stopping exposure, provided that the ani-
mals survive.

In addition, Lockhart (Ref. 11) reviews
hexachlorophene toxicity in man. Oral
poisoning occurred in a number of cases
usually after accidental ingestion. When
hexachlorophene was used therapeuti-
cally in large doscs for treatment of
chlonorchiasis for 3 to 6 days, reversible
central nervous system and gastroin-
testinal symptoms were produced in
studics reported by Chung ct al. (Ref. 8)
and Liu et al. (Ref. 9). Topical use of
hexachlorophene in the treatment of
buims also has resulted in toxic effects
and very high blood levels as reported in
1968 by Larson (Ref. 10).

Mullick (Ref. 13) examined the braln
tissue scctions of four chilkdren poisoned
by toplcal exposure to hexachlorophene
and confirmed that the lesions were iden-
tical to those seen in the animal studies.

Additional evidence of toxicity was re-
ported from France when, during the
stmmer of 1972, It became apparent that
many Infants had been poisoned by a
topical baby powder inadvertently con-
taminated with up to 6 percent hexa-
chlorophene (Ref. 12). More than 40
babies died during thls epliode. These
data were supplied by the French Gov-
ernment and are currently confidential
to the Food and Drug Administration and
thus are not part of the public record of
this Panel, Nevertheless, it 1s clear that
the blood and tissue of Infants who died
contained hirh levels of hexachloro-
phene, an dihie central nervous system
abnormalities  observed histologlically
were indistinguishable from those pro-
dueed In experimental animals,

While hexachlorophene is adsorbed
onto the outer layers of skin, {t Is also
ahsorbed systemleatly in relatively small
amounts. Approximately 3 percent of the
appited dose (in acetone) wns absorbed
into the systemie circulation in one study
by Maibach (Ref. 15).

Sipniflicant  blood levels have been
detected In o number of studies of new- -
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borns bathed in hexachlorophene prepa-
rutions, ranging from .009 mcg/nl to 0.78
mcy. i} reported by Curley et nl (Ref. 16
atd 24, Cunningham (Itef. 17 and 297,
and Kopelman (Ref. 18), In one study
of In “problem babies,” 1t was found o
tange from 01 to 159 meg/m! with a
meatt of 052 meg ml giving toxic levels
i some tants, Reecent studies over a
pettod ol three Lo four wecks of total
Lody bathiny studies with 3 pereent hex-
nehlorophene In adutts have shown blood
Tevels as Dgh as 142 mep/ml (el 300,
Also surgleal serubs of hands and fore-
arms of adults, five times a day, with 3
percent hexachlorophene preparations
have given, in selected Indlviduals, levels
after 10 days of 05 mcg/ml or lhiugher.
These flndings are a result of a series
of blood level studies using a specific
hand and arm scrubbing repimen sug-
gested in a Food and Drug Administra-
tion protocol. This protocol was used in
studies designed to fulfill the requirement
for blood level studies for products con-
taining hexachlorophene for continued
marketing ns prescription drugs. These
levels are considered as potentially toxie
levels. The highest level recorded from
blood level studies using this specific
hand and arm scrubbing rezimen has
been 084 mcg/mi. These dnta ave 1n-
cluded in OTC Volume 020186 (Ref. 6),

Ulsamer et al. (Ref. 27 measured the
hexachlorophene concentrations in the
blood of volunteers who used a variety of
hexachlorophene-contnining  products,
Blood concentrations ranged f{rom 038
meg/ml. of blood fin an individual using
a 3 percent hexachlorophene hiquid prod-
uct on his whole body) to 002 to 0.14
mcgm/ml. i subjects only washing their
hands with a 3 percent product. They
established that routine use of these
products produced detectable blood
levels, some nearly as high as 04 mcg/
ml, The number of subjects (12) was
small.

A further review by Lockhart (Ref. 28)
emphasizes the impact of the demon-
styation that hexachlorophene applied
topically can result In syslemie toxicity
and the consequences of this information
to the regulatory activities of the Food
and Drug Administriution. The pertinent
dectails of the toxicity resulting from
blood levels in animals and the blood
levels resuting from use in humans is
summarized.

Shuman, Leech and Alvord (Ref, 19
through 22) did a retrospective patho-
logical study of coded brainstem tissue
from infants who dicd of causes unre-
1ated to hexachloropheneg which was cott=
ducted at two different hospitals, one of
which wnshed all newborns routinely
with 3 percent hexachlorophene, while
the other did not. Only one of 189 habies
not bathed in 3 percent hexachlorophene
showed brain lesions characteristie of
hexachlorophéne toxicity, whereas 20 of
61 babies receiving from one to as many
a5 six hexachlorophene baths showed
these hrivn ehinnnes,

Powell ot ol (Ref. 23 have reported
spongiform changes in myclinated Cracts
of the bhralnstem of seven tufunts with
multiplo exposures to hexuachilorophene,
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Infants with low birth weight and/or
premature infants with broken skin ap-
penred Lo be ' wneeln] risk of dovelobing
theso  lesions  after  hexnchiorophene
exposure,
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TRIDROMSALAN

“2NThe OTC Antimicrobial I Panel
fimds that tribromsalan (TBS, 3, 4°, 5 tri-
bromosalieylaniiide) cannot be generally
recognized as safe for geneval use as an
OTC antimicrobal agent in man,

It is a brominated salicylanhide which
cven when {ree of related chemicals can
cause photosensitive eruptions in man
and its use can result in disabling skin
disorders. In addition to the problem of
photosensitization, the Panel is con-
cerned ahout the potential toxicity of
this compound, which is intended for
daily, total body use, possibly for a life-
time. Anunal and human toxicological
data made available to the Panel fail to
provide a basis for establishiment of a
safe level for use, With regard to effi-
cacy, there was no clear evidence that it
did anything except to help ¢ontrol body
odor, for which other safer ageuts are
avallable.

a, Torwology (Animal), Although sev-
eral submissions reported blood levels ob-
tained after varying doses sdministered
both orally and topically, serious dis-
crepancies in the reported toxicity of the
tdrug were not completely resolved. Thus,
in rnts a report of brain and testicular
damage after 25 mg/kg subchronie feed-
ing, OTC volumes 020133 and 020139 was
not substantinted in several other stud-
les at higher concentrntions, OTC Vol-
umes 020102, 020136 and 020173 (Ref.
1'. Two of these studies in which ani-
mals were dosed with 500 ppm showert
measurable blood levels, but reported
no organ toxicilv, OQTC Volumes 020102
und 020150 (ftef. 1. However, In yet
another study, OTC Volume 020163,
bramm and eye damape was reported at
dose levels of 31,750 piin and question-
able changes were seen at 750 and 1000
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pmn  although sinular changes  were
seen In the controls (Ref. 1y Percutane-
ous toxicity studies in rabbits generally
produced negative results, O'1'C Volumes
arnodn, 020107, 020140 and 020154 titef,
e In QI Volume 020048, wy addition,
there wan o pesative contiol with hexa-
chlurophene whteh produced bian dam-
age (RRef, 1), However, 1n the one study
showing positive 1esults, the animals
were dosed at 1,000 my ki by tomeal
application, OTC Volhune 02¢133. 'Lhe
results of this study were later repuled
ns being due to oral ingestion of the
drug by the anmals, nevertheless, hran
toxicity was reporled (Itef. 1. A sludy
done m dogs, OTC Volumes 020181 to
020183, was veported to the Panel as
producing negative rosuits but showed
some guestionable liver changes. In this
study there was a positive control dosed
with hexachlorophene showmng brain
damage (Ref. 1).

The carcinogenic, mutagenic and tera-
togenic potentials of this agent, which
is absorbed through the skin, have not
been adequately studied.

b. Microbiology and climical eflicacy,
Fiom the standpoint of effectiveness, lab-
oratory studies revealed that tribrom-
salan isnot a unique antimicrohial apeni.
It has antimicrobial activily apainst
gram posttive organisins,  piticularly
apgamst Staphulococcus aurens and other
staphylococeal species, bul not agamst
fungi such as Candida albicans, pram
negative orpganismsg such as Pscudomo-
nas specles .or coliformiype microor-
ganisms. Furthermore, cvaluation of
several clinical studies utiliving tnibrom-
salan-conlaining soaps mcluding data
by Leonard (Ref. 2y, Duncan et al. iItef.
3) and Wheatly et al, (Rel. 4) revealed
no unecquivoeal or significant prophy-
lactic effect of tribromsalan-containing
preparations against superficiol skin In-
fections., The reader 1s referred to the
extensive discussion of the efficacy and
clinical tests of antimicrobial soaps
under the Effectiveness of Antimicrobial
Bar Soaps. A therapeutic effect of tri-
bromsalan (as one of thiee ingredients)
against erythrasma, a skin infection, was
reported by Kooistra (Ref 5, Dodge ¢t
al. (Ref. 6) and Rosenberg and Allen
(Ref. 7)., This finding of effectiveness
against cutaneous Corynebacterium
minntissimum infections cannot be taken
to support OTC claims for effectiveness
agalnst more serious clinical pyogenic
infections caused by other orpanisms.
See also discussion wder Erythrasma,

The use of a soap contamng 1 pereent
tribromsalan in combination with | per-
cent triclosan was repoited in a study
‘Ref 8 in which leukemie patients were
bathed to reduce the total microbial floia
on the skin. The aunthors reported (hat
60 percent of the 186 strauns of organisms
initindly cultured were chminaled within
two weelis after bathing with the test
sou. The patients were not only in a
highly wrtifietal “Ule sland unit® hot
they also recelved o number of hoth topl-
cnd g systembe antinotes ol the some
thne as the soip win tedted The reanlty
could hardly be projected to condlude
that tribromsalan is cflicacious in the
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prevention of infection or the elimmation
of potential pithiogens from the skin,
Tinus study s also discussed in detadt in
the Panel's statement on triclosan.

The authors of the sludy (Refl. B
themselves suggest that their skin sam-
pling techniques were only semi-quantl-
tative and that they estimate only 40-60
percent of the o1gamisms were recovered
with their molst swab techmieue, The cul-
tural technujues were not optanal fo the
isolivtion of the viniety ol orginisms
present on the skin, The Panel eannot
support the conclusions that tribromalan
1 effective m the prophylaxs of skin -
fection trom the data pesented in this
sludy. In fact in a subsequent publication
(Ref. 99, these same authors deseribe an-
other study of this type and conclude
that although 76 percent of aerobic bac-
teria were eliminated by cleansing with
a soap containing a combination of tri-
closan, and tribromsalan, strains of po-
tentinl pathogens such as Enterobacter
species, a Klebgiclla species, Proteus spe-
cies and Poacrumnosa persisted. Thirty -
three percent of the patients had persist-
ent pathogente baeleita and 40 peiecnt
had persistent fungi. Despite intensive
systemic and topieal antibolie therapy
and waslhhng with an antimicrobal soup
as a4 protective measure. the organlsms
persisting were those most hkely to ecause
fatnl nfectlons in  Lthese serious il
polients.

In the juwdgment of the Panel, clini-
cal effectiveness in the prophylaxis and
treatment of superficial pyogenic infee-
tions of the skin has not been established,
Deodotant effectiveness for tribromsalan
has been demonstrated in the reports
reviewed, but safer, alternative agents for
the reduction of body odor exist (see dis-
cussion of toxicity for triclosan, triclo-
carban and cloflucarban included else-~
where m this document.

c. Photoscnsitivity--1—Ilistorical re-
vicw. Shortly after the first use in Europe
of halogenated salicylanides (e.g. tet-
rachlorsalicylanilidey as antibacterial
agents in soaps they were shown to cause
a severe photodermatitis and had to be
removed from the morket (Ref. 10 and
11}, A related chemiceal, bithionol, caused
the same type of light-induced dermatitis
(Ref. 12) and also was removed from
products for human use.

In 1965 the related tribromosalicyiani-
lide ttribromsalan, TBS) was inhcorpo-
rated into bar soaps in the United States
and product related cases of photouder-
matitis hegan to appear (Ref. 13-17). It
is impottant to note that the photosen-
sitization reaction occurs sith tribrom-
salan at the level formulated in bar soaps
for consumer use. In 1967 and 1964, pa-
Lients with tribromsalan pholodermatitis
wete being  reported thioughout the
United States (Wisconsin, Ref. 14; New
York. Ief. 17, 18; DPlortda, Ref, 19, 20;
Minnesota, Ref, 21; and Calitorma, Rel.
22 ns well as France Ref. 23y, Dene-
mak (el 24, 200, Canada (Rel, 260,
Australi Ctel 2D, and Jogpsan cBel 28,
Wherever the Dbromeabim sonpy wiss unsed
photodermatitis appeared. ‘The vohani-
nous hteratuie was summarized in a book

-

in 1972 (Ref. 29 and is also reviewed
O7TC Volume 020056 (Ref 1),

Decause photodermatitis s nol an of -
ficially reportable disease accurnte fig-
urens on its hcldence are ol nyvnilnble,
As “soap photodermatitis”™ becante well
known to practicing dermatologista and
other physicians (1968-1972), theie was
less need and 1ess hkelihood of such pa-
tients being referred to special centers
study o photodermatitis and recording
cases. As i aesull because they arve rec-
ogmized, fewer cases were likely to be
seen and recorded by the photobrologists.
In 1972, the sccond most popular bar
soap m the United States removed trie-
bromsalan from its formula and there-
atter ohly several less widely distributed
brands contmued to include it in their
products. Tribromsalan was never in-
cluded as an active ingiedient in the
most widely sold antimicrobial bar. The
Panel believes that the number of cases
reported by dermatologists in photobi-
ology centers has decreased during 1973
as a result of these factors.

The above reasons may account for
the impression that tribromsalan photo-
dermatitis is less common than it was,
The Panel, however, wanted to know
if the disense had disappeared-or if it
was sUll occurving, Therefore, in 1972~
73, they questioned 8 dermatologists i
different parts of the United States who
Iuud studied or published on this disease.
Although most agreed that the incidence
wan declining in their practices. 86 of the 8
repotted that it was still a problem and
that new cases were occurring (Ref. 1 in
OTC Volume 0N20164).

Pholosensitization has been reported
with hexachlorophene, tiiclocarban and
cloflucarban (Ref. 28), However, these
reports m the literature document the
existence of only a very few, rare cases.
These ingredients have not caused per-
sistent light reactions as far as is known.
Only a few case reports exist in spite of
the widespread use of these Ingredients
compared to the many reported cases of
tithromsalan photosensitization,

2. Chinical appearance and nuture of
the problem. Photocontact dermatitis
appears as an inflammation of the areas
ol the skin cxposed to lhight. It begins as
redness with itching and burning usually
on the face and then hands, arms, and
neck. The eruptions are frequently lim-
ited to the exposed portions of the hands,
arms and face and characteristically
spare the upper eyelid and submentat
aren. However, a patchy eczematous rash
on the trunk and other covered areas
is not uncommon, Many cases procced
to et worse so that the red areas develop
blislers, scabs and pus. I the process
continues, the skin thickens with n fur-
rowed pebbly surface and the patient is
chronically incapacitaled. T most cases
whether acute or chronic, the terrible
ftehine and burning disturb sleep. and
the unslzhtly appenrance prevents the
palients from working.

In most victuns if the photosensitizing
chemleal such as Lribromsalan s dis-
covered and  completely avolded, the
dernatitis will elear in a few weeks. How-
ever, in sone patlents, the reaction coi=
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tinues without apparent further exposure
to the chemicnl. A persistent heht re-
actor is an Individual, who, though not
exposed to any further dose of the senst-
tizing ehemicnl, continues to have typienl
atad o Lrenggentty rovere symptoms  of
photocon ot dedamatitis for wonths or
voars when expoced to lihit, Such o pera
st=tent hhit reactor s severely disabled
and frequently unable to earn n hivell-
hood Ordinary davheht adone 15 sufli-
cient to eause swelling of the face and
exposed skin, In the mote chronie cases,
some of these palients develop markedly
thilckened shin and ears which may 1e-
semble the clinical appearance of Teprony,
Such patients  are
cripples” and are confined Lo dark rooms
and the {ndoors during all daylight hours
and are unable to work. This condition
may continue for months or even years.
To trigger such a reaction with a prod-
uct contalning tribromsalan is L0 cause a
disaster to an unsuspecting user ol an
unnecessary product. Persistent lipht re-
actions as well as photocontact derma-
titls have been reported after using snaps
containing tribromsalan {rom all parts
of the Uniled States (Ref. 29).

d. Animal madcels. Atlempts (0 develop
an animal assay for photorontact sensi-
tizers have not been altogethier suceess-
ful. On the basis of their ammmal model
studics, Vinson and Bouvselll (Ref. 30
clatmed that tribromsalan “is neither a
photosensitizer nor a ctross photnsensi-
tizer™, They reiterated this view in 1969
(Ref, 31). However, Harber ct al. (Ref.,
18), with tribromsalan, produced contact
photosensitivity in 7 ammals; combined
with contact sensitivity, in 121 animals.
Using tetrachlorosalicylanilide on 65
guinea pigs they induced contact photo-
sensitivity plone in 20 animals, contact
sensitivity alone in four animals and both
types of reaction in a further twelve
guinea pigs. Thus Harber et al, (Ref. 18
found in animals and 1n man that tri-
bromsalan is a photosetsitizer and a
eross-photosensitizer and suggest that
the disagreement of their re<ults with
those of Vinson and Borselll may be due
£o o varicty of experimeuntal differences,

e. Discussion. In addition to the proh-
lems of efficacy and safety enumerated
above, an overriding consideration for
the Panel was the recognized fact that
tribromsalan can lead to severe and per-
slstent light reactions In sensitized indi-
viduals. The question therefore, was
whether its use should be allowed in the
face of a benefit lunited to deodorant
activity,

Osmundsen (Ref. 24, in the summer
of 1967, diagnosed 39 cases of pholocon-
tact dermutitls cnu<cd by a soap cone
taining tribromsalan and 27 additional
cases (Ref. 32) ,Jater that year. Thus, in
one vear contact photodermatills eaused
by tiibromosalieylanitide has been diag-
nosed in 66 paticuts (11 femades and 5%
malesr in Copenhapen Pholo-vross-re-
action to duffcrent halogenated salicyl-
anilides was also found, Indicating the
4 -hromesidievianllide elcled  pouitive
simple pulch tests in 11 out of 20 patienls,
It wis suspested Hy Oaumundawen that the
A4 -postlon and Lie hinlogen sul LHulion

“dermntologicnl *

PROPOSED RULES

was a key poinl in the scnsilization
process.

Tt was also shown by Osmundsen in
1968 (Ref. 24) that “pure” tribromsalan
may elicit o posttive photonateh test ina
concentration ns low as 0 0001 percent. I
scemed probable to hun that tribrom-
salan, rather than an impuity, is the
photosensihizer Harber ot al. in 1966
(ef, 1T addressed themselves to the
posuibility that tribromesadan unpartles,
not {mbromsalan itself, were responsible
{or the photosensitizing reaclion., They
photopately tested o teshrom: alan photo-
sensative patienl with oo more than 99
percent “pure” prepariation of tnbrown-
salan (0.1 percent i petrelatum) and
clicited a 3 |- reaction. This reaction was
of the same intensily as the one produced
in the same paticnt with less “pure” tri-
bronisalan preparations oblauned from
other sources. These authors concluded
that it was higlily unlikely that the
pholocontact responses were due to a
contaminant, Ison and Tucker (Ref. 19)
published similar results.

According to the manufacturer, the
offending soap marketed m Copenhagen
contained 2 percent tribromsalan.

A recently published book, “Soap PPho-
todermatitis,” by Herman and  Sans
(Ref, 29 deals exclusively with pholo-
dermatitis caused by antimicrobiad in-
gredients  eapecially  salleylnmlides in
soap. This book, other articles, and addi-
tional conversations between the Panel
and bDrs. Herman and Sams leave no
doubt as to the authors' view that tri-
bromsalan causcs pliotocontact derma-
titis and is a primary photosensitizer
(Ref. 29and 33).

One manufacturer has claimed that
the contamination of tribromsalan with
the known photosensitizer, dibromsalan
is the cause of photosensitization, and
that with the increasing purity of tri-
bromsalan the incidence of photosensi«
f1zation has decrensed and will disappear,
The Pancl accepts the fact that the in-
cidence has decrcased (sce discussion
above). IHowever, it definitely has not
disappeared for cases are still reported
LOTC Volume 020164, Ref. 1), Trihrom-
salan can also cause a photosensilization
reaction in individuals who have been
primarily sensitized with other salicyl-
anthdes, To the individunl sensitized, it
makes litlle difference what the com-
pound eausing the original sensilizition
was, Furthermore hard surtace cleansers
sl (May, 1974) contain dihromsalan
as well as (ribromsalan <o that sources of
photosensitizing chemicals cxist today
in other than bor soap preducts,

The Panel's serious concern about tri-
bromsalan comes from reports that pa-
tients are still appearing m the United
Stales who have disabling photodermati-
tis winch bas been caused by soaps con-
talning the current purified Lribromsalian
malerind. Thotopatch lesting of these
paticits bag confirmed the elimenl ding
nosis and ldentification of tribromsalan
s the cnuse of their dermabitia, Poten-
dinlly conlicanm photosensitizers, such
an TOSA, ne no lonper waed o phioto-
pateh Lesting and the Panel believes that
the curtent pholopateh tests necuridely

merunmate Lribromsalan as the cause of
the dermatitis,

{. Conclusion and summary. The Panel
believes that the benefit from using tri-
bromsslan contodning sonps 18 Instenifi-
cant when faced with the ek Thus,
cven if the nuwnber of porse.lent Light
reactors 18 .mm}l m relation to the
wunount of tribromsalan used, when there
s s0 httle benefit, 14 s unmustified Lo
subiect even a few indwiduals to such
a risk. In additicn, the Pancl was unable
to resolve the mconsistencies in the re-
porled toxicity dala, For this renson, but
eapecially because of the photodermati-
te, il was the Panel's judgment that it
would be safer for sociely not to have
thi; drug sold over the counter,

FFrom their review of the data con-
cenng photosensitization, thie Panel be-
Iteves that the evidence is clear that both
dibromsalans (3, 5 dibromosallcylanil-~
ide and 4, 5 dibromasalicylanilide) and
tetrachlorosalieylanilide (TCSA, 3, 37, 4,
6 tetrachlorosalicylamilide) are more po-
tent photosensitizers than tribrom-
salan. Therefore, regardless of the fact
that these inoredients were not submit-
ted to the Panel for review, the Panel
concludes  that the Food and Drug
Administralion should move to also ban
completely the use of dibromsalan and
tetiachlorosalicylanilide in drugs and
cosmelics,

Therefore, after a thoroush review of
all of the available data, the Panel
reconunends to the Commissloner that
tribromsalan be considered not safe for
reneral use as an OTC antimicrobial
nredient in man and that the Food and
Drug Administration take action to ban
tribromsalan, dibromsalan, and tetra-
chlorosalicylanilide from OTC anti-
microbial products, The Panel concludes
that these salicylanilides should not be
implemented in 8 manner similar to
other Category IT ingredients but should "
he handled more expeditiously by pub-
lieation of a separate FEpERAL REGISTER
notice i a manncr similar to that used
for hexachlorophene.

Furthermore, they also recommend
that the Food and Drug Admimistration
miorm the appropriate regulatory agen-
ctes of the Panel's recommendations that
dihromsalans (4°, 5 dibromosalicylani-
lide and 3, 5 dibromosalicyanilide) and
3. 3, 4, 5-tetrachlorosalicylanilide be
removed from drugs and ensmelics and
also inform them of the risk associated
with the marketing of these ingre-
dients in hard surface cleansers and
disinfectints,
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- FLUOROSALAN

3. The OTC Antimicrobial I Panel has
revrewed the submission (Ref. 1) con-
cernmyg the safety and effectiveness of
Hluorosalan (Huorophene, 3, S5-dibromo-
3 -trifluciomethyl salieylanihde) and is
of the opinion that fluoresalan cannot he
rencrally regarded as safe for use as an
OTC antimicromal agent in man. The
data submitted for tlus mgredient were
minimal. The similarity of this molecule
to tribromsalan requires that sufficient
data be submitted to properly assess the
risk-benefit ratio from the use of this
chemical as an antimicrobial. Included
in the reasens for this opinion are the
following.

The chiemical, even I pure form,
may, as a dibvomo-substituted saiicyl-
antlide, possess potential for photosensi-
tization in man, and its use could result
in a serious dermatological condition
known asg persistent light reaction (sce
discussion of tribromsalan). Evidence
demonstrating that phototoxicity and/or
photosensitivity would not result from
the use of fuorosalan las not been
submitted.

The absorption, tissue distrbution,
route(s) of metabolism and excretion,
and blood levels attamed after topical
application are hot available.

Information aboul the relalionsiap
between blood levels and toxicily is not
available.

Studies on the carcinogenicily, mutn-
genicity, teratorenicity and reproductive
effects are not, available.

In addition, controlled studies demon-
sbrating cliveeal  etfecliveness are not
available.

The Pancel agreed that any use of this
ingredient should be under a Notice of
Claimed Investigational Exemption for a
New Drug and a New Drug Application
until further data ave collected.

TUEFFRINCE

(1) OTC Volume 020050,

PHENOL GlLATI R TIIAN 15 PTLRCENT

AQUEQUS, AL(.'QHOLI_(_IM S0LUTION

-A. The Pancl reviewed a number of
praducts containing plicnol m a variety

_—-——————-r
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of vehicles. There was a paucity of data
submitted delineating the influence of
vehicle on Lthe effeclivencess or Loxicity of
phenol, A search of the literature was
productive In preparing this statement
relating the concentiation of phcnol
agueous or alecolhwhie vehicles to toxicity.

It 15 the recommendation of the Panel
that Phenol concentiations greater than
1.9 percent in aqueous or alcoholie
vehicles be placed into Category 11,

‘I'ne data supporting this deciston may
be found in standard reference texts
such as Goodman and Giliman's The
Pharmacological Basis of Therapeutics
tRef, 1), AMA Drug Evaluations (Ref.
2, Patty's Industrial Hygiene and Toxi=
cology (Ref, 3} and in Deichmann’s re-
view of phenol (Ref. 4).

Basically, these references document
the toxicity of phenol when applied
topically. For example, the authors have
noted that a 2 percent ointment resulted
in blood levels of 0.8 mg. of free phenol
or 2.3 mg, of conjugated phenol per 100
ml. of blood. It should be noted that 30
mg. of free and 1 mg. of conjugate are
fatal concentrations. One to 5 percent
phenol applied as a dressing or compress
has caused gangrene.

It hins also been recorded that 2 per-
cent and higher concentrations of phenol
m aqucous vehicles have caused serious
hazards, including gangrene, anesthesia,
mummification and even, coma. Phenol
is more soluble in alcohol than in water
and would penetrate to deeper layers of
the skin producing severe burns and
might be systemically absorbed wn
higher concentrations. Therefove, for
these reasons phenol in concentrations
grenter than 1.5 percent is placed in
Category II.

The acute systemic toxic effects of
phenol in man and animals is observed
primarily as an effect on the central
nervous system, Sudden physical collapse
has been observed in man after systemic
exposure associated with other eflects
such a8 myocardial depression and
maorked blood pressure fall; There may
also be marked dyspnea and a decrease
i body temperature (Ref. 3). These sys-
temic effects are related to the amount
of free phenol in the blood. A blood level
of 30 mg. of free phenol per 100 ml. ol
blood can be falal and death is usually
the result of respiratory failure (Ref, 3,

Chronic poisonmg in man resulls in
digestive disturbances, such as vomit-
ing, difficulty in swallowing, diarrhea,
and anorexia. Nervous disorders, such as
headache, fainting, vertigo, and mental
disturbances also oceur. In severe cases,
sometimes fatal, there may be extensive
dinape to the kidneys and liver, Most of
the reported enses of chrowie poisoning
have resulted from ingestion or inhnla-
tion (Ref. 3). However, it is possible that
repeated topical application over large
surfaces of the body could lend to the
systemic effects described above,

Afler absorption, phienol is excreted (n
the free form in the urine or is conju-
rated in the hver to the glucuronide or
sutlate, pnior to excretion in the urine,
Some is expired in the atr. In thie rabbit,
after a single ornl dose, 23 percent was
oxidized in the body to carbon dioxide
ad water plus pyrocatechol and hydro-
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quinone., Of the 72 percent excreled in
the urine, 48 percent was excreted as the
free phenol and 52 percent as the con-
jugates. Only 1 percent of the tolal ad-
ministered dose was excroted In the [eces
1ot Inaddition, Boulwell und Bosch
il 9 have reported that phenol i3 o
Lucaroiose i anunals,

with lecal dermal application of high
concentrations, & pellicle of denatured
protetn is formed which may turn red
and slough, leaving a brown stain, Pro-
longed contact of phenol with the skin,
resulting in deep penetration of the sk,
can produce gangrene and necrosis (def.
1 and 3). Ochronosis tdarkening of the
tissue) can also result from prolonged
dermal contact (Ref. 3). If applied to
mucous membranes or swallowed, phienol
can cause swelling, corrosion, necrosis
and hemorrhages of the muzous mem-
branes of the throat or gastrointestinal
tract.

In the past, preparations of 1 to 5
percent phenol in aqueous solutions have
been used with diessing and compresses.

, This has resulted 1n gangrene, primarily

when applied to fingers and toes (Ref.
3), Preparations containing 1 to 2 per-
cent phenol have been formulated fre-
guently in salves or ointments and with
vegetable oil or calamine lotion for anti-
pruritic effects. The use of 2 percent phe-
nol ointment has resulted as reported
above in blood levels of 0.8 mg. of free
phienol and 2.3 mg. of conjugaled phenol
per 100 ml. blood (Ref. 3). Blood levels
of phenol attained after applicatian of
phenol in liguid preparation have not
been presented.

The use of low concenitrations of phe-
nol (1 to 2 percent) in auntments, lotions,
salves or solutions can couse {oxicily
leading to scevere incidence of gangrenc
with prolonged contact and, or occlusion
of the treated area (Ref. 3). Rat sludies
have shown that a 1.78 percent phenol-
hqud petrolatum solution will cause
gangrene and necrosis after 8 hours of ex~
posure in 2 to 3 days. A 4.15 percent aque-
ous phienol solution caused gangrene in
the same period of time (Ref. 6). The
use of oil in the formulation may en-
hance the toxicity.

Camphor nlso has been used in formu-~
lations containing phenol. Camphor may
in fact retard the absorption and avail-
ability of phenol from the solution. How-
ever, the local toxicily of phenol In a
camphor-containing  preparation  de-
pends upon the agueous/phenol plinse
resulting from the presence of  tissue
flulds or persplration (Ref. . Camphor,
if present with phenol, will “hald” the
phenol, as is evidenced by the study
which demonstrated that, while 60 per-
cent of the phenol in a saturated solu-~
tion of liquid petrolatum 15y the anue-
aus phase, ojily 22 percent of the phenaol
tn a 4 & pereent phenol 10 percent cam-
phor combination m hyguid petrofatum s
1 the nqueous phase, When the eammnaphior
concentralion was riused to 21 percent,

onlv 10 pereent of the phenol was 1 an
ngueons phnse (Ref 60 The presenee of
crmphior dso retards the ol orption of
phenol afer toplteal applleation A F-basuy
exposure of the ot Ll toec 4 8 peteent
nqueons phenol selution rewalted In the
ahbsorptlon of 71 g, of phenol: whete-
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as, the presence of 10.9 percent camphor
combined with 4.5 percent phenol re-
sulted In the ubsorption of only 16 'mg.
phenot (Ref. D,

No data have been submiticd with
regard to absorptlon of phenol from
mucous membeanes, although this is o
rotite of application described m the la-
beling subimitted for some products.

Information citing the loecal toxicity
and absorplian of phenaol, has been re-
ported by Liss and Werch (Ref. 8, Con-
ming and Hayes (Ref, 9, Deichiann
(Ref, 4, Freeman ot al (Refl 100, Mann-
heuner and Adram (Ref, 1D, tuede-
mann (Ref, 12y, and Woolley (Ref, 13y,

The Panel conclndes that phenol in
concentrations greater than 15 percent
in aqueous or alcoholic vehicles is not
sufe for general use as an OTC antimi-
crobial agent in man.
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; TINCTUNE OF IODINE

5. The Panel cousiders the use of ele-
nyerttal wadine in agueous or hydro-aleo-
holie solution unaafe for penecal uee on
the chin othey thnnnon Patfent the-Op-
cralive Slan reparation I has been
well docormented (Rref, 1, 2 and 9 thut
fodine b tadine to broken sk and de-
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lays wound heallng, especially when o¢-
clusive dressings are applied.
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CLOFLUCARBAN

6. The Panel has deternmined that it is
aymropriale to include cloflucarban in
Cuterory 1L for the following product
uscs; Patient Pre-operative Skin Prep-
aration, Skin Antiseptic, Skin Wound
Cleanser, Skin Wouund Protectant and
Surgical Hand Scrub., Clollucarban is
classified 1 Category III as a Skin
Wound Cleanser when formulated in a
bar soap to be used with water,

The Panel Included cloftucarban in
Category II for thiese uses since no data
were prescnted to support its use for the
product categories identified. This state-
ment is not to be construed to mean that
the ingredient may not be shown to be
safe and clfective for the product cate-
gories listed.

The Panel's ¢concern is that consumer
use of the mgredient may occur before
adequate research 1s conducted.

TRICLQCARBAN

7. The Panel has determined that it is
approprinte to include triclocarban in
Category II {or the followmpg product
uses: Patient Pre-operative Skin Prep-
aration, Skin Antseptic, Skin Wound
Cleanser, Skin Wound Protectant and
Surgical Hand Scrub. Triclocarban 1s
classified in Catepory III as a Skin
Wound Cleanser when formulated in a
bar soap to he used with water.

The panel included triclocarban in
Category II for these uses since no data
were presented to support its use for the
product categories 1dentified. This state-
ment is not to be construed to mean that
the ingredient may not be shown to be
safe and effective for the product cate-
gortes listed.

The Pancl's eoncermn Is that consumer
use of the ingredient may occur before
adequate research is conducted.

. TRICLOSAN

8. The Panel recognizes that a Health-
Chwrt Personnel Handwash, Patient Pre-
Operative Skmy Preparation, or a Sur-
rical Hand Scrub are deslgned primartly
for extensive use n the hosplial or othier
closed environment. ‘U'he Pancel hag there-
fore ineluded these uses in Category II
for triclosan.

The Panel has concluded (see discns-
sion in Category I for Triclosan that
formulations contauyuny us ingredient
should not be usaed 11 these environments
becayse of passible incrensed ono«way en-
vironmental pressures toward gram nege
ative tespecially Prondoamianesy anfecas
tien=, In the event that data nre sub=
mitted to show that the Panel's conclu=
stunl s not justified, consideration should
be piven [or inelusion of the ingredient
to these praduet ¢ teporivs

COMUINATION ANTIMICRORIAL PRODUCTS

The DPanel, (n #{s deliberations, re-

ceved two submissions on antimicrobial
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bar soaps contalning n combination of
active ingredicnts, and one of these con-
tatning triclocarban and clofluearban
wiaa clussified I Qatogory 111, ‘T'ho pthor
soup combination continned tribiomsa-
Lan wikd tiiclesan and hus been placed in
Caterory I Information on the safety
and ellectiveness of other combinations
of tnpgredients were not recelved. There-
fore, for lack ol datia they fre not pen-
crally recognized as sale and/or eilevtive.
Conditions possibly exist where the bene-
fit to risk ratio is such that their use
may be& value, if not necezsity. How-
ever, such combination antimicrobial
agents should not be available for over
the counter wse until suflicient safety
and efficacy data are subnutted.

The level of each antimucrobial ingre-
dient in the combination must make a
contribution to the clauned effect for the
product, The total amount of individual
antimicrobial ingredients, in comlina-
tion, should result in an effect that is at
least equal to that achieved when any
one of the individual ingredients is used
alone at the same total concentration
without significantly reducing safety. In
some instances the Panel has established
maximum dose levels of an antimicrobial
when used alone. If such antimicrobials
are placed in combinations no individ=
ual antimicrobial In the combination
may exceed the dose level approved by
the Panel. The Panel fecls that a rational
combination of antimicrobials should
have one of the following purposes: Ex-
pansion of the microbiul spectrum, re-
duction of the toxicity of one or both
of the Ingredients, or result in a syner-
glstic effect.

Furthermore, when two or more in-
gredients are combined, toxicity data
must be available to show that ncither
the metabolism, excretion or target
organ toxicity are enhatced, or are
synergistically affected by the combina-
tion, for example, through the mectabo-
lism or cxcretion of one of the ingredi-
ents.

The Panel feels that the safcty of
combinations Is sufliciently important
to recommend that when such ingredi-
ents are used tn combinations in antl-
microblal soaps, an approved New Drug
Application should be oblained prior to
marketing. At a later date, when sul-
fleient safety and cflectiveness data
wartant it, combmations of these in-
gredients may be placed in Category I.

LABELING

The Panel concludes that there are
insuffictent data to support ceriain
labeling terms or clums. Because no
data are available these terms and
claims are misleading to the consumer
and result jn misbranding of the prod-
uct. The clauims that shall not be al-
lowed are:

A. Bpreda, promolet of alds heallng (or
any riiniar atntement},

D sSanittzes the skih or wound

. Bteriltizea the sikin or wound,

I? Ensures Lbaclertully cloan shin,

E Disinfeets the tkin or wound.

F. Heals (wounds).

G. Controls infection.

I Conditlons for whwh the avial-
uble data we tnsuflctent to perunt froal

PROPOSED RULES

classification at this tune. The Panel
recommends that the conditions speci-
ficd n Catewory TII be made effective 1
your ufter publication of the Nual thonn-
graph in Lha FEnERAL RECISTER,

ACTIVE INGREDIENTS

A. The active mgredients for which
the avallable data are insuffictent to
permit finad clavafication for use in
“nntimlctoblal sonps” wre:

1. Clofluenrban,

2. I'ura-chitloro-meta-xvicnot.

3. 15 pereent Phenol -or less —queons/
alegholie,

4. Triclocarban, -

5. Triclosan.

I3, The active {npredients for which
the available data sre insulficient to
permit final classification for use In a
“health-care personnel handwash' are:

1. Renzalkonlum chlorkde,

2. Benycthomiam chloride,

3. Ctotluearban,

4. Hexylresorcinol,

5. Todine complexed with phosphate ester
ot alkylaryloxy polyethylene giycol.

6. Methyl-hbenrethonlum chloride,

7. Nonyiphetnoxypoly (ethyleneoxy) etha-
nol-lodine.

8 DIara-chloro-metna-xyglenol.

9 15 percent Plhenol or less aqueous/
alcoholte.

10. Poloxamer-lodine complex,

11. Povidone-lodine complex,

12, Triclorcarban.

13. Undecoylium chlortde-lodine complex.

C. The active ingredients for which the
available dutn are insuflicient to permit
final elassification for use in a Patient
“pre-operative skin preparation” are:

1. Benzalkonlum chlorlide,

2. Benrethonlum chloride,

3 Hexylresorcinol,

4, Iodine complexed with phosphate ester
of alkylaryloxy polyethylene glycol.

5. Methylhenzethomium chlortde,

6. Nonyl phenoxypoly (ethyleneoxy) etha-
hol-lodine,

7. Pnra~chloro-meta-xylenol,

A. 15 perceut Phenol or less-—ngucous/
alcoholle,

9. I'bloxatnee-iodine complex,

10. Providone-judine complex.

11, Undecoyllum-chlorlde complex.

D. The active Ingredicnts for which the
avallable data are insuflictent Lo permit
final classilication for use in & “skin anti-
septic” are:

1. Benyalkonlum chlorida.

2. Benzelhonlum chloride.

3. Hexylresoreinol.

4. Indine complexed with phosphate esier
of alkyiaryloxy polyethylene glycol,

6. Methyl-benzethonium  chinrldo,

fi. Nonyl phenoxypoly (ethyleneoxy) etli-
annl-lodine,

T Part-chloro-mieta-xylenol.

8. 15 pereent 'henol or less agqueous/
alcoholic,

9. Poloxamer-lodine complex,

10. I'ovidone-lodine complex,

11. Triclosan.

12 Triple Dye.

13. Undeceoyltum chiorlide-iodine complex,

E. The active ingredients for whiclh the
avinluble data are msuilicient to peomnil
finnd clusedtention lor use in o "skin
wound cleanser” are;

1. Todine complexed with phosphate ester
of atkylatytoxy polyethlene glyeol,

2. Nonyl plynoxypoly (cthyicnicoxy) ethas
ned-lenline cotmplex,

33123

3. Parn-chloro-mota-xylenol,

4. 16 perceut I'henol or less—aqueous/
alcoholic,

6 Poloxanmer —lodine complex,

g Puvidone —ludine coinpieg,

7. Trirlown

8 Undicoyitum chilortde -~lodine comiplex,

F. The aclive Ingredients for which
the avidluble 'dita are insullicient to per-
mit finnl classifientlon for use in a “skin
waound prolectant” are:

1 Benzalkonlum chloride,

2. Benzethontium chloride,

3 Hexylresorcinol,

4. Todine complexed with phosphate ester
of alkylaryloxy paiyethylene glycol.

5. Methyl-benzethontum chloride.

6. Nonyl phenoxypoly (ethyleneoxy) eth-
anol todine.

7. Para-chloro-metn-xylenol,

8. 1.6 percent Phenol or less-~aqueous/
alcoholie.

9 Poloxamer-lodine complex,

10. Fovidone-lodine complex,

11. Trictosan.

12. Undecoylium chlorlde-1odine complex,

G. The active ingredients for which
the available data are insuflicient to per-
mit final classification for use in a “‘sur-
gical hand scrub” arve:

1. Benzalkonium chloride.

2. Benrethoulum chloride.

3. IHexylresoretnol,

4 Iodine coinplexed with phosphate ester
of alkylaryloxy polyethylene glycol.

5. Methyl-benzethonlum chloride,

* 6 Nonyl-phenoxypoly {ethyleneoxy)
ethanol-fodine.

7. Para-chloro-meta-xylenol.

8. 1.5 percent Phenol or less—agueous/
alenholic,

9. Poloxamer-lodine complex,

10 Povidone-lodiné complex,

11. Undecoyltum-chloride lodine complex,

GENERAL COMMENT APPLICABLE TG ALL
INGREDIENTS IN CATEGORY III

The Panel has concluded that ade-
quate and controlled studies are not
available at this time to permit the final
classification of the active ingredients
listed above.

The recent hexachlorophene experi-
ence has made apparent to the scientifie
community that toxic levels of antimicro-
bial chemicnls applied to the skin can
be absorbed into tlie body. The greatest
lack of substantial data is in the follow-
ing arens; Retention and/or substantiv-
ily, absorption. blood level, organ distri=-
bution, possible tissue depoting, metabo-
lism, and excretion. In many cases an-
alytic procedures for the determination
of active ingredients and/or metaho-
lites in tissues and sceretions have been
developed only recently,

A major emphasls In the past has heen
on Lhe caollection of data to suppeort the
cifectiveness of antimicrobial products
applied to the sk, These data have
often been reported as "percent reduc-
tion" of the microbial Nlora on the hands.
Such data reflect the reduction of the
normal skin mwictomal Nora or of that
acquired by contiact wilth the environe
ment, Mare sophisticated procedures for
the analyais of miecrobial reduction dala
which involve technigues for dealing with
itttud high variation i microorganism
counts, and the correlation of reduction
in vucrobial florn with prophylaxis of in-
fection, are required. Tnoaddition to nu-
meniend reductien, datn must be necu-
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mulated on the eflect of antimicrobials
on the balance of the normal microbl
flora, including the diptheroids. These
aspects of cffectiveness data are essen-
tinl before risk-benefit juddmenta can be
1eas o bly made,

e Panel has deternuned that Cate-
gy 11D ingredients may be petmitted to
remain i use until 1 year aftey publica-
tion of the final monograph in the Fep-
ERAL REeGisTER, if the manuiactiurer or
distributor of any such product conducts
tests and studies to satisfy the questions
rused by the Panel.

The Panel recognizes the complexity of
tlus report and the difficulties that may
be cucountered in interpreting the rve-
quil ed studies necessary Loy an ingredient
meluded in Category IIL The following
sections of thus report should be collec
tively considered before undertaking any
proposed studles: (1) The historical dis-
cussion of the product category in the
Panel's comments concerning cffective-
ness in the use of antimicrobial products,
(2) the guidelines for testing, (3) the
product category definition and subse-
quent discussion and (4 the specifie
statement for the ingredient to be tested.

TRICLOCARRAN

1. The OTC Antinicrobal T Panel has

determined that the ouly pernutted use
of triclocarban (TCC, 3, 4. 4’ -Irichloro-
carbanilide) at the present time should
he as an antinucrotyal ingredient m bar
soap The manufacturer gave assuranees
to the Panel that this was the onlyv use
for which the chemieal s being sold at
this time, However, the Panel also 1¢ecop -
nwzes that the manufactuier’s putent on
triclocarban expires within lwo years,
and expressed their concern ahout the
possible future proliferation ol its use in
various OTC products, thereby increas-
ing the possible total body burden.
" The Panel reviewed the avalahble ef-
fectiveness and safety data on tuieloear-
ban and concludes that adequate data
are not yet available to permit final clas-
sification of triclocarban for use in bar
saap ; Other applications were not con-
sidered. The available cvidence does not
indicate that the use of triclocarban in
bar soaps presents any known hazard to
the general publie. For example. the LD .
of triclocarban mtraperitoneally in rats
is reported to be in excess of 2,000 mg/kg
compared to 6.25 mg/kg for hexachloro-
phene. See OTC Volume 020139 (Ref. 1),
Based on blood level data, which is not
complete at this time, triclocarban does
not appear to be as toxie as hexachloro-
piiene. Therefore, the Pauel recommends
to the Commissioner thal triclocarban
use In har soaps he permitted at o con-
contration nnt to excecd 15 pereent lor n
pertod of 1 year followmng publication of
the final monoegraph in order to allow
interested payties time to conduet the
neecessary resenreh to correct the cefi-
cieneies Indicated below,

A primary area of conecern is the data
defintg Lhe Lveet orran for Loxicity, At
high blood levels ol triclocabhan, On ex-
Cean o 200 ppn TCC/TCC mctaholite),
the apparent tareet oy in rats s the
testicles, In the obunon of the Panel, Lhe
data reluting the blood level of triclocar-
b to testicular damage arve still uol

IDERAL RUGISTLR, VOL
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definitive. P example, one set of dala
Q' TC Volre 020189 «Rel 1) estunaled
that blood conecentrations of 50 Lo 7 ppm
TCC/TCC metabohte caused pathnlogi-
cal ehanges in the testicles of test ani-
mals. Morve recent data from a feeding
sttdy at 400 me/Kg day i OTC Velumne
020165 (Ref. 1) suggests thal 200 ppm
TCC,/TCC metabolite in the blood was an
“effect level” and that a dose of 200 mg/
Kpsday giving a blood concentrotion of
100 ppm TCC/TCC metabolite was a “no
cifect™ level. Sl other data m the QTC
Volume 020139 (Ref. 1) sugpgested testicu-
L lestions at oral doses lower thoan those
which resulted in the “no effeet”™ blood
levels mentioned above (100 ppmy. In
view of these conflicting data regarding
blood levels and ensuing testicular damn-
age, the Pancl regards this as an area of
significant deficiency in the data. Ade-
guate data relating blood level to target
argan toxicity and “no-effect” levels will
be required.

Maibachh (Ref. 2) has shown that
trictocarhant may be absorbed through
human skin after topical application. In
this one study, 14 percent of the dose
applied in acetone solution was absothed.
Ehmination of triclocarban after topical
avpheation was slower than after inges-
tiem, suggesting possible acctimulation in
the body. However, the adequacy of ana-
Ivtical methods fov the detection of in-
clocarban and all 1ts metabolites 15 still
questionable, and s made more diflicuit
by the very low levels which must be
detecled m blood or tissue. Bused on
some theorctical and some aclual dain,
culculations of potential blood levels in
nan were made, It 1s the conclusion of
the Panel that, until definitive data are
accumulated to show blood levels in man
fiom actual use, the concentration of
tuclocarbaty in bar soaps should be hm-
iteed to 1.5 percent. The calculation
which led to this conclusion {ollows, but
1t should be emphasized that the cause of

testicular lesions has not yet been deter-
mined to be triclocarban fparent com-~
bound), TCC-metabolite or the combi-
nation, (TCC/TCC metabohte), Addi-
Lionully, inadequate data on vate of
elimination were a factor i setting this
15 percent it The fullowiny caleula-
Lions make certaan assumptions which
may prove to be inaccurate once ade-
quate data are obtained:

1. Assutne that a bar soap contains
2 percent triclocarban and that an aver-
age bath uses 70 gn of soap. The total
available triclocarban, 1if instantaneous
absorption occurred would be” 140 mg
tticlocarban,

2. Assume 2 percent of this 140 mg
triclocarban remains on the skin as a
substantive agent, This retention pre-
sents to the hody a total of 2.8 mg of
triclocarban for absorption,

3. Assume that 14 percent of the avail-
able 2 8 mg were absorbed, as shown by
Mmbach (Ref. 2). This would allow 0 392
mg of triclocarban to be absorbed from
a single bath.

4. Assume that an average size human
has 5.000 ml of blood, and that 0.392 mg
of triclocarban were instantaneously ab-
sorbed. The concentration of triclocar=-
ban in the blood would be approximately
0.1 ppm. Cousidering that some part of
the population takes two baths per day.
and assuming that the total triclocarban
to which the individual was exposed ac-
cumulated during that day, the blood
Ievel wonld be 02 ppm. Datn Irom the
manufacturer indieate that triclocarban
as the parent compound disappeara from
the blood within minutes. The exact
mechanism(s) of absorption and elimi-
nation is not yet clear.

5 If we take the most recent data
submission to the Panel indicating that
100 ppm total TCC ¢TCC/TCC metabo=
lite) 1n the blood is the "no-cffect” level,
then a safety factor could be calculated
as follows:

100 pps
=1, Ay factoy (= v
0 Uppn 1,000-fuli} gnfety factor (=ingle hath)y
(il
i
1 Py =5w-fobd walvly
02 ppin

fnctor (2 haths per dny)

Since these safety factors have been
calculated from blood levels, they would
certamly be reasonable safely factors for
allowing the continued use of triclocar-
ban in bar soaps. However, it should be
stressed that several assumptions have
been made in deriving these calculations
and the Panel urges that deflimtive data
to clarify these assumptions he gener-
ated. IFor cxample, assumptions were
made as Lo substanuivity that 14 pereent
of apphed TCC is absorbed, that mstan-
taneous absorption resulls in certain
blood levels, that accumulation does not
occur, that skin condition did not mmflu-
ence blood levels, and that metabolism
wus an uncateulated fuctor.

The Panel stronply tecommends that
addegqritte tesearch include studies to de-
termme the substantivily o tviclocires
han over o peaiond of The and in varlons
arens of the body, the amount of ri-
clocarban deposited on the skin from o
smgle bath, and the bload levels attamed
i mdividanty in viorous ape groups and

17, NO. 179—-IRIDAY, S[PITMBLR

with various skin conditions following
use of soap containing triclocarban.
Unconfirmed data suggesting addition-
al toxic effects were submitted to the
Panel and it is felt that clarfication of
these data is necessary. For example,
brain and splenic changes were noted by
two pathologists in one study reported
in OTC Volume 020139 tRef. 1), winle
other data indicated that no such tissue
changes occurred. The Pancl believes
that these conthicting data need fw ther
clanfication even though the initially re-
ported toxie effects could not be con-
firmed in further, similar experiments.
The sugeestion of bram and splenle
chanpes is of such importance that it
cannol be ipnored. It s conceded that
the anlinal stratn used In the mitial ex-
pemment wos unusunl (Cox straun of
itsr, Detingtive research in at least two
annnal specics at exageerated dose levels
is recommended in ovder to specifienlly
answer the questions about potential
brain or splenic changes, Where changes

13, 1974
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are seen, concamitant blood Icvels of tri-
clocarban ghould be investieated.

I\ s the opinton of the Panel thnt ade-
nuate sbuchies hnve been submittted (JRof,
ooto anaicade that trclocarban hiw no
Feal potentiad for Lhe mduaction ol car-
o eatesds, tnitbasenesis, or teratogene-
sin However, the data submission in OTC
Volume 020165 ¢Ref. 1) supggested that
with triclocnban ovally ndmmastered in
rats, there was a decrense i immplantic-

. tlon sites and a decrease in the number

of-aflspring nt Inph dose levels of tid-
clocatban (1,000 ppmny in the diet, In
Tuct, the results ol these studies 1n OTC
Volumes 020165 and 020189 (Ref, 1) orig-
inally directed attention to testicular ef-
fect. The Panel recommends that acde-
quate reseaich bhe conducled to deline
more clearly the unpheations of the data.

A major route of climination of tri-
clocarban from the hody is reported to be
via conjugation to the glucuronide in the
Iiver, This mechanism is deficient in
young animals and human infanis. The
Panel felt that inadequate data concern-
ing elimination and toxicity in young
animals were submutted, and recom-
mends that adequate research in young
animals with blocked formation or un-
available glucuronide systems he con-
ducted in order to define the toxicily po-
tential for human infants who may be
bathed in a soap contaimng triclocorban,

Since the Iiver s considered the mior
organ for conjugation, the effect of in-
ndequate or unmpaired liver [nnction on
elimination and toxicity should also be
determmed.

Therelore, the Panel recommends that
unless such studies as described above
are conducted within 1 year Iollowing
publication ol the final monograph in the
FEDFRAL REGISTER, Lhis thgredient should
be restricted from wuse m mfants. 'The
label for the preparation contaning the
ingredient would state: “Not to be used
on infants under 6 months ol ape ' The
Iiterature sources docimmenting the un-
pairment of plucuronude capuacity in ins
fants are listed separately under, “Glu-
curonide Capacity in Infants" (itefs, 1
through Ty,

The Panel recognizes the triclocarban
will decompose at elevated temperatures
fn aqueous solution to yield chloroani-
hnes. There are reported imcudences of
methemoglobinenua resuiting from high
temperature decomposition by triclocar-
ban by Johnson et al. (Itef. 3. There-
fore, soaps or soap products contaming
triclocarban should not be hepted and
subsequiently used in ov on the human
body, Additionally, since (hlnmoantmes
do have a potential for Mmducing met-
hemoglobinemita at Migher blood levels,
the chloroaniline coutent in bar soaps
containing triclocarban should be moni-
tored to himit 1t to less than 100 ppan,
(See the dala In OTC Volume 020127,
bage 15, line 22 (Mef. 1. The Panel fell
that adequate dala were presenied to
indicnte that 100 ppun chitotoaniline, or
less, in hir woaps would present. no
hizard o hamaens even after maltiple
baths wilth such wsoaps,

In addition to the data submissions
alrewdy  referenced,  wddidonal  refers
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ences were reviewed to oblain speeific
backeroutud aata, Most of these reler-
enees deal with ctfectiveness dicls 4
throurh 11, but n few refer to specilic
problems such ns photodermatilis nnd
contact dermatitis (Refs 8, 9, 10 and 12,
13, 14). The Panel concluded from these
refercnces and <utn submissions that
photosensitization and contact derma-
titts from tricloearban were of surch
rrity that they present no major prob-
fem to the penernd user of o sonp cou-
Lamung triclocarban,

The question of the pereent of active
ingredient tequured to produce amicro-
bial reduetion on the skin which can be
correlated with sipmificant odor reduc-
tion unfortunately eannot he answered
with certointy. Independent studies to
show clfectiveness, as  measuted by
standard handwashing  studies, OTC
Volumes 020031, 020044 to 020046 (Ref.
1 and 5, have produced a variety of
recduction vaiues depending on active in-
erechient(sy, their concentration, number
of suhjects mutial variation in the hand
count of the subjects, and the method of
analysis. Matketed soaps containing 1.5
percent triclocarban have been tested for
effectiveness ns measured by handwnsh-
ing tests and have produced vahies rang-
inrr from 80 to 90 percent rednction (Ref.
15 . The deficiencies inherent in the con-
sideration of reduction in such simphstic
terms should be recommized. Data cotn-
piled from several studies, unfortunately
frequently conducted with an madeaquate
number of subjects, suggested a reduc-
tion of approximately 80 percent with a
1 percent soap. No significant difference
was shown with a 1.5 percent soap.

Claims have been mnde for ereater
odor reduction with the 15 perecetit snap
formulation based on odor evaluation
tests. However, such tests ate hirhly sub-
jeetive and rehable only when rnimdly
controtled and annlyzed with an nanppro-
printe statistieal model, Tests to evalunte
odor shouwld he corrchided with tests of
nuerohial reduction tn the same study
with an adequate numnber of subjects.

IMandwashing studies must be per-
foirmed with an inereased number of sub-
jects (see sugpestions for Cade and Quinn
Handwashing Studies 1n the Specific
I’ratocols? selected {rom individuals with
a specified high imtial count on the
hands. The studies must have appo-
priate analysis with statistical jnoce-
dures designed Lo account for high initial
varation, such ns analyses of varinnce
nng covariance and hypolhesis testing
meluding power calculikions of the res
duction found with use of the test od-
uct amninet an expected or established
reduction.

On the basis of nsk/benefit consider-
ations the Panel concludes that the only
permitted use of (riclocarban shoukl he
as an antimicrobinl ingredient in bar
soap at o concentration not te exceed
15 pereent and ouly for a period of 1
year followingr pubheation of the final
monogiaple 1 the Feneran Rooisrin,
Dariog the perlod, testing where appli-
cable, i oullined in the “Guudeltnes lor
Safety and Eilieacy Testing of OTC
Topicil Antimicromals” should be per-
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formed Data to be dcveloped must in-
tlude absorption and blood level staudies
in humans;  uwlentification of  target
organtsy in chronie atucdics to resolve
questions of potential testenlar, brain
o splente chaties wilhe conconutang
Llood levels where chianges occur, Lepras
duction studles; studies to determine the
cffect of pglucuronide deficiency in in-
fants; and demonstration of substan-
tivity gver time i viious body areas in-
cludhing the amount of triclacarban de-
posited on the skin from a single bath,
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It Is the vanel's oplnion that final
classification ot cloflucarban for use in
bar soaps cannot be made until such data
arc yrovided.

f'ram o purcly toxicologleal viewpoint,
the Panel believes that inadequate dala
were submitted showing a dose effect re-
lationship, Conflicling data were sub-
mitted that were at such variance that
inter-labmatory differences could not
possbly  account for the dicrepaneics,
For example, data in OI'C Voline 020133
tRef. 1) showed that cloflucarban caused
testicular effects in rats after 4, 8, 11 and
13 weeks of study at the lowest oral feed-
ing level, 25 mg‘ke, and liver changes at
1,000 mg/kg. This study showed that a
“no-cffeet” oral feeding level was some-
where below, 25 mg, kg «OTC Volume
020133, Tub 16). In contrast to this study,
another study in Volume 020166, Tab 1
(Ref. 1) indicated that the “no-etleet”
oral level was 100 mg: kg with no testicu-
lar or other pathologie finding.

The Panel thorefore was presented two
controlledd studies wilh widely varying
results. It is the recomimendation of the
Panel that these discrepancies be re-
solved through adequately controlied re-
search which will show the “effect”™ and
“no-effect” level in the same study. Just
as tmportant is a determination of the
“effect” and “no-cffect” blood level of
cloftucarban, As a word of caution, it
should be pointed out that the Panel was
presented suggestions in OTC Volwine
020133 (Ref. 1) that an adequate analyti-
eal procedure for cloflucarban in biologic
fluids was not available.

In view of these conflicting data and in
the absence of definitive data on absolp.
tion through hunian skin, the Panel rec-
ommends to the Commissioner that a
hmit of 1.5 percent cloflucaiban, or a
combination of cloflucarban and triclo-
carban) be set until such time as ade-
quate data relating bloed levels and toxie
elfects are made avalable,

Data submissions, in OTC Volume
020133, Tab 11, 12, 13 (Ref. D, to the
Panel are adequate at this time to assure
the Panel that cloflucarban has no sig-
wficant potential for the induction of
carcinogencesis, (eratogenesis or muta-
genesis. The Ponel therefore does not
consider these to he problem areas.

The Panel was concerned about the
potential for cloflucarban to cause coh~
tact sensitization and. to a lesser degree,
pholosensitization, More to the point,
perhaps, was the lack of adeanate re-
search addressing this polentinl, The
papers  drawing  attention to  coantact
sensitization aid o phalosensatization
are those by Fpstein et all (Ref, 20, Sol-
omott and Blucforty iRef. 3 and Masuda
cl al. (Ref. 4). These authors indicated
that the potential foy contact or pholo-
sensitization  from  clofluearban was
grenter Lhan that from triclocarban, hut
far le<s than that {rom certaun other
stinicrobial ngents,

n the abasenee of adegquate dala, i ean
only be pestmed thpd clothiearban mny
have the sime toute nnd mode ol elim-
mation from the boady ns triclocarban
siiee they are sunllar molecules.

tion," “Fundamentals of Drug Metabolism
and Drug Dispontion,” Edited by LaDu,
B. N, Willlams and Witkins, Raltimore, 1971,

(4) Miettinen, T, A, and E. Leskinen,
“Metaholte Conjugation and Aetubolin Hys
dradyste Volume t, Academie Press, pp. 205-
MR STRT

o) Nyty, W L, UPharmacology,” “The
Liwlvyuw Busis of Pediatric Practice,” Edited
Ly Cook, R E., McGraw-Hill, New York, 1968,

(6)  Veat, N, Cinsatbeient Glucuronide
YTormation tn the Newhorn and tty [elutlona.
wip to the Pathogenesis of Ieterus Neonns
Loram,” Archires of Diseases of Childhood,
33.473-476, 1958,

(7) Vest, M., F. and R, R, Streifl, “Studles
on Cilucuronlde Formatton in Newborn In-
fants and Older Childten,” Ameriean Medis
ral Associalion Journal of Discases of Chil-
dren, 08.688-6G03, 1069,

CLOFLUCARDAN

' 2. Thie OTC Antimicrobial I Panel has
reviewed the safety and toxucity data
submitted and has concluded thuat ade-
quate safety and effechiveness data are
not yet available to permit final classifi-
cation of cloflucarban (TFC. CF., 3-tri-
fluoromethyl, 4, 4’ dichlorocarbhanilide)
for use In bar soaps, Other applications
were not considered.

The Panel concluded that enough data

were submitted to convince them that
there is no known lhazard to the publie
from the continued use of clofluciiban
in bar soaps at the maxymwm concens
tration and for the interun peviod speci-
fied below, The basis {or tins was the oval
LD. of cloflucarban in rats as compared
with hexachlorophene, The oral LD . for
cloflucarban is reported to be in excess of
5 gm/Kke body weight while the LD, for
hexachlorophene is only 0.12 gm, kg as
reporied in OTC Volume 020133 (Ref, 1).
Also, based on blood level data for cloflu-
carban (which is not coinplete at this
time), the Panel does not consider clo-
flucarban as toxic as hexachlorophene.
Therefore, the Panel recommends thag
cloflucarban (or a combination of cloflu-
earban with triclocarban) when used
bat soaps, not exceed o total concentra-
tiony of 15 percent and that this recome-
mendation be permitted to extend for a
period of 1 year {ollowing publication of
the final monograph in the Frornarn. REG-
1STER in ovder to allow interested parties
time to conduct the necessary research
to corvect the deficiencies listed below.

At the beginning of the work of the
Panel there was a paucity of information
submitted on the safety and effectiveness
of cloflucarban. Since that time, addi-
tionnl data have been submitted to the
Panel for consideration. However, the
Panel still Ands several areas of deflei-
encies in the datn base. One of these iz
the lack of blood level daln following
topical applicution. In fact, no data were
submitted showing the following:

. n, Substantivity of cloflyearban (o the okin
tollowing one and several baths using a clo-
flucarban-containtng har seap.

b, Depren of absorption of cloflucarban fot-
low ing deposition on the vartons types of skin
tyouny, mature, aged, disensed ),

¢ l'eak LIood levels followlng
hnthe

u, Metnbalie rate nnd fnte of clotluoarban
in the budy,
¢, ‘Honue stornge of cloflucntrhan,

1

multtple

JHDERAL RLGHHIER, VOL
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A major route of elimination of tri-

clocarban from the body is reported to
be via conjugation to the glucuronide n
the lver, This mechanism may be defi-
cient In young ammmals aud human in-
fants. The Panclt fcll that inudeguate
data concerning elimination and toxicity
in young animals were submitted. The
Panel recommencds that adeguate re-
search in young animals with blocked
formuationn or unavailable glucuronide
systems can be conducted in order to de-
fine the toxicity potential for humen
infants,

Since the liver is considered the major
organ for conjugation, the effect of in-
adequate or Impaired liver function on
elimination and toxicity should also be
determined,

Therefore, the Panel recommends that
unless such studies as described ahove are
conducted within 1 year following the
publication of the final monograph in
the FeveraL REectister this ingredient
should be restricted from use in infants.
The label for the preparation contaming
the inegredient would slate: "Not to be
used on infants under 6 months of age.”
The literature sources documenting the
impatrment of glucuronide capacity in
infants is listed separately under the sec-
tion on trielocarban, .

The deficiencies for cloflucarban re-
lated to effectiveness are sinular to those
for triclocarban and have been discussed
m other sections under the Comment
concerning Efficacy of Antimicrobial
Soap and in the statement of the Panel
on triclocarban.

In summary, the Panel has concluded
that cloflucarban or a combination of
cloflucarban with triclocarban can be
used in bar soap at a total concentra-
Lion not to exceed 1.5 percent and only
for a period of 1 year following publica-
tion of the final monograph in the Fep-~
eEral REGISTER. The deficiencies discussed

for triclocarban, and data required to
allow placement of that ingredient in
Category I, are sinular for cloflucarban.
If used in combination with triclocarban
toxicity studies will be required to dem-
onstrate that there-is no increased toxic-
ity with the combination, The toxlcity
studhes outlmed in the Guidelines will be
required and should include determina-
tion of the oral toxicity including target
organ deternunation with blood levels
and “effect” and ‘no effect” dose In the
same study,

The studies for cloflucarban alone are
enumerated in the statetment on the com-
biuation of (lnclocurban and clofiu-
carban,

RrrrneENcrs

(1) OTC Volumes: 020133, 020148, 020153,
020166,

t2) Fpsiein, J. I, K. . Wuepper and

It 1. Maibnach, “Photocontuct Dermaiifla te

[ulogenated Salicylanidides and Retated Come-

pounds,” Arechives of Dematotogy, $7: 216 -
244, 1968,

(3} Sotoamon, J, and 8. AT Bluefarh,

“Lhotoallewgte Contael Dermatitia” fiadus-
vial Medterne, IR, 224227, 10409,

CHr Maatda, TS Honda, Y, Nakauchi, H.
Ito, M Kinoshita, §, Harada, H, Yeoltn, and
M. Mizoguchi, “Contact Dermntitis Due 10
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Hexachlorophene, Irgasan CP3, TCC, TBS and
Diaphene,'” Japanese Journal of Dermatology,
Series B, B1:246-248, 1971,

THE COMBINATION OF TRICLOCARRAN AND
tLurbUCoARBAN BN BAR BOAY

The Panel is placing the combination
of Lriclocat b and cloflucarban in Cate-
gory III. These two cheticals are quite
sinular in their use, mode and spectrum
of antimicrobial action, and, in all hke-
hhood, toxicity. However, 1L is the view
of the Panel that additional data are
needed on the individual ingredients, No
data “ware submitted on the toxicity of
the combinittion of ingredients, although
it Is the understanding of the Pavel that
such studies arve currently bemng con-
ducted. The studies outlined under the
discussion of triclocarban and clotlucar-
ban required to characterive the toxicity
of the individual chemicals also apply
to the combination and should include
determination of substantivity, absorp-
tion. distribution, blood levels, excietion
and ctfect no elfect dose with the estab-
lishient of toxie cllecls, especindly on the
target organ determined i the same
study.

Sunce the excretion of both chemicals
from the body is thought to be by
the glucuronide pathway, the recom-
mendations for studies and labehng on
this nspect should apply also to the com-
bination.

Until adequate studies are subnutled
to take a [inal dctermination, tho
Panel recommends a lnutation of the
total combination of triclocarban and
cloflucarban to 1.5 percent for a period
not to exceed 1 year after publication of
the final monograph in the FEDERAL
REGISTER.

TRICLOSAN

3. After reviewing the extensive safety
and eflectiveness data, the Panel has
concluded that adequate data are not yet
available to permit the final classification
of triclosan for use iIn tomceally applied
antumierobinl products. From the data
submitted, the Panel coucluded that
there was no known hazard to the gen-
eral public from the use of triclosan in
concentrations not greater than 1 per-
cent in marketed products. Based on
blood level data (discussed below) tri-
closan appears to the Panel to be safe
for use in such formulations. The Panel
therefore recommends that triclosan he
permitted for use in topically applied an-
timicrobial products sold to the general
piiblic for a period of 1 year followingg
publication of the final monograph n
the FeperAL REGISTER In ovder to allow
interested partics time to conduct the
necessary research to supply data in the
areas indicated as defleient in the fol-
lowing sumnury:

It has heen shown I animal experi-
ments (OTE Vol. 020037, Ref. 11) that
triclosan can be absorbed through in-
tict skin. This has been verified by Mai-
bach (Ref 1) and ulso 1epoited in OTC
Volume 020154 (Ref. 1) which detnlls
human blood levels following the wse
of a triclosan-contulning soup on ntact
skin,

PROPOSED RULES

The prnvuy target organ for toxicity
from trictowan s the liver. There is still
a questlon . to whether the damare to
the liver 15 due to the intact molecule, a
melabolite, Aar a wpynbitution of Lo twa
(triclosan und ‘or triclosan metabohte!.

A subchioute (90 day) oral study n
dogs revealed liver damage at bloud lev-
els of 67.4 ppm total tticlosan (free tri-
closan plus metabohite) resulting from
anoral dose of 25 mg ki, diy. A no-effect
oral dose ol 125 mg- ke ‘day, tn the spme
study, 1esulled inoa total blood level of
36.1 ppm (OTC Vol. 020167, Ref. 1D,
Suntlar stucies, using the same oral dos-
ing regimen, in which blood levels were
not determined, showed Liver toxicity in
dogs (OTC Volumes 020154 and 020034,
Rel. 11, The dose-related histopatho-
Jogical damage in the dops was described
as periportal to midzonal hepatoceytic de-
generation which led to focal necrotic
hepatitis. This change appears to be re-
versihle when exposure to triclosan is
termimated (OTC Vol. 020167, Ref. 11),
In other studies, when telclosan was ad-
witnstered e the diet to dops or rats
for 90 days, at doses equuivalent to those
used in previvusly discussed studies, no
liver damage resulted (OTC Volumes
020166 and 020167, Ref. 11).

Insufficient data was submitted con-

33127

cerning the toxicity from longer term
exposure to triclosan by any route of
ndministiantion,

Taking into constderation anfmal toxi-
city ahid humnn absorplion nnd blookd
levels, safety factors were calculated. Tt
was foundd i subehironic 20-diy dog studde
les that thig highest no-cllect dose ad-
ministered was 125 mg/kg. The absolute
dose given the dog was 75 mg (12.5 ma/
ki< 6 kg dop). Extrapolated to man by
surface area, using the technique of
Paget and Barnes (Ref. 12), the no-effect
level might be expected to be 232.5 mg
in the human, The value was calculated
by multiplying the absolute dose 1n dogs
showing no cffect by the conversion fac-
tor for surface area (75 mgx3.1).

If we assume that a bar soap con-
tains 1 percent triclosan as the active
fnzredient and that an average bath
consumes 70 grams of soap. then the
total available triclosan would be 70 mg.
If we assume that 1 percent of the 70 mg
of the available triclosan remains on the
skin as n substantive agent, then a total
of 0.7 my of triclosan would be available
for absorption. If we assume that 8.9 per-
cent of the 0.7 ing of triclosan 1s absorbed
fRef 1), then 0.062 mg would be in the
blood. Thus, the following safety factor,
using surface area can be calculated:

O g evpues ted s garsane dose S foome bt~

2320t evpeeted po elfecd diese loved o minnd

3,00 4ol safely fucior

Another wuay to calculate a safety fac-  surpest that ramd conversion of free

tor is to assume that an average sive
human has 5,000 inl of blood. and if we
assume that the 0.062 mg of triclosan
is instantaneously nbsoibed from the
sk, the concentration of triclosan
(free) in the blood would be approxi-
mately 12 parts per billlon (ppb), If {t
is assumed that some segpment of the
population takes two baths per day, and
that the total triclosan is absorbed and
accumulates, the blood level would be
24 ppb. Data from the OTC submissions

triclosan to the glucuronide occurs, and
that witlin a few minutes, most of the
absorbed triclosan exists only as the
metabolite. tOTC Volume 020154},

If we take the lowest “no-cifect” blood
level data (36,100 ppb triclosan/tiiclosan
metabolite) in dogs (OTC Volumes
020182-020185 and 020186, Ref. 11) and
recognizing that the data was reported
from a 90 day study (Ref, 15). the fol-
lowing safety factor could be caleulated:

Ao pply

12 ppb (oo fevel of G losan from n single bath)

3, 100 ppsh

24 pphy (Blogd Jesel of tnehsan hiom 2 haths)

= 3,000-folid sufidy Furinr

= L50-fold <ifery fuelor

Based on the highest “effect” blood level (67,400 ppb triclosan/triclosan metabo-
lite), the following calculation could be made.

£7.100 ppb

T b csinghe Yatin
. 67,100 pph
21 ppb (2 baths)

= 6,600-fdd =alely factor

= = 2 4. fold safely fnclor

The above calculations are, as mentioned, based on theoretical assumptions.

I"\:(-limmm_v dala from humans (Ref. 15 revealing a blood level of 44 ppb of
triclosan/iriclosan metabolite allow the following calculations to be made:

A0 puph (Moo leved ol effect dowe in dogs) _

41 pph

36100 apaly (Bloeod Jose § 0l o Mot denes B doges)

Wb

These calculations would indicate a sub-
stantial safety {actor, but It should he
pointed out that studies to date, relating
blood levels to toxic effects, are short-
termy studies  ITumans iy be exposed
to by soap dally over thelr entire Hfe
spah Albo, ceverndl assamptlons  were
made  beenuse of  unvesolved  dala;

== LA3 -fold <nfety fuclor

=L ol <nfoty D lar

namely, the derree of substantivity, and
rate and amount of absorption, The<e as-
sumptions must be teted to provide
clarification. This research should in-
clude humans in various e groups and
with varvingr skin condittons,

No cvidence of potentinl mutagenesls,
carcinogenests, teratology or reproductive
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efTects were found in studics with various
rodent species (OTC Volumes 020033,
020034, 020035, and 020154, Ref. 11),

Data indicate that the chemical ean-
nt hoe eonnicderved o primpry sensitizing
e ol cosatianr asent e animals
CVolume 020108 Bef, 11 or in humans
CXEC Volume 020033, Ref. 11, An in-
cident of hyperpizmentation and frritn-
tlon from the use of triclosan-contnln-
Ing soap has been reported (QTC Volume
020086, Itef. 11). Studies have not ¢lini-
nated possible cross-reactivity following
previous sensitization with hexachloro-
phene,  salleylantlides  or ey banibidey
md furkher ctoss-sensfbizntion studies
should be perforined.

A major route of elimination of tri-
closan {rom the body is reported to be
via conjugation to the glucuronide in the
liver. This mechanism may be deficient in
young animals and human infants, The
Panel felt that tnadequate data concern=-
ing elimination and toxicity in young
animals were submitted. The Panel ree-
ommends that adeguate rescarch in
young animals with blocks formation or
unavatlable glucuronide systems be con-
ducted in order to define the toxicity
potential for human {nfants. Since the
liver is considered the major orpgan for
conjugation, the effect of inadequote or
Impaired hver function on elimination
and toxicity should also be determined.

Therefore, the Panel recommetnds that
unless such studies as described above are
conducted within 1 year following the
publication of the finnl monograph in the
FrocraL REGISTER this ingredient should
be restricted from use in infants, The
label for the preparation containing the
ingredient would state; “Not to be used
on Infants under 6 months of age " The
liternture sources documenting the im-
pairment of glucuronide capacity in in-
fants is listed separately under the sec-
tion on triclocarban.

IItn submissions (OTC  Velumes
Q20033-020040, QU00TT, 020079, 020142,
020153, 0201G6. 020170, 020183, 020185,
Ref. 11 and a series of reports with re-
gard to the purported antimicrobial
activity of triclosan have been studied,
examined, and reviewed, These reports
surgest that numerous gram  positive
bacteria are susceptible to its action at
levels comparable to other substituted
phenols, such as hexachlorophiene. How-
ever, some gram positive skin residents
appeared somewhat less suscentible than
others. The lack of susceptibility of the
pram posttive streptococel ts a potentiad
hazard (see discussion of plomerular
nephritls In conunents for antimicroblal
bar soaps). In atlempts to define the
spectrum of triclosan, some of the pam
nepative hacterlad stradns listed In the
reports were revealed to be susceoplible Lo
triclosan. Those gram negative bacteria
showing in vitro susceptibility to triclosan
included stratns of the varions eoliforms,
Orotrus and Saluonclla, One type of
rram negative orsindam of Incteasingg -
putlance e the hospital envitonment
which was found to be guile veostand wias
DPscudomonns acruginosa, Qther micro-
orranlsms showing low lovels of suseepa
tibility  included  vartons  funpel and
viruses, sveh s the polio vius, Intaenzi,

PROPQSED RULES

adeno- and vacciniy viruses are inhibited
at a lower conentration. The reports
surgest that reduction of the number
of microorpanisms i the skin micraflorn
wilth tho use of triclosnty t1 souaps 18 simi-
lar to that with other isphenols,

Some repot by suspest the Pscudomonas
can be selectively established at high
fevels on the skin with the topical use of
bisphienols (Ref. 203 and 9, Lo addition,
tuctosan can be wtihized for the selective
isvlalion of Mseudomonag from matertals
containineg both grin positive and miam
nepsdive arpamsins These materinds in-
clide toad s wnd ncrgllove samples Logia
the skt (Ref 3 and 51, This isofation s
facitated with the use of a patented
Picudomonas isolation agar contaimng
triclosan (Ref 13),

Triclosan differs form other bacte-
riostats active primarily agamnmst gram
positive bacteria, in that it does have in
vitro and probable in viveo (Ref. 6 activ-
ity against sonie gram negative bacteria,
but unfortunately not against Pseu-
domonas, With the widespread use of
antibiotics and disinfectants selectively
active, primarily against gram posilive
bacteria in the hospital environment,
gram negative, nosocownial infections are
increasingly  hle-threatening (Rtef. 7)
especially Pscudomonas, With the en-
vironmental pressurcs being pushed in
one dmrection (one-way selective pres-
sure) toward the sclection of gram nega-
tive organisms, i ¢, Pscudomonas, in the
hospital environment, unexpected res-
ervolrs and mechanisms of transmission
are bemg reported (Ref. 8 and 9). It is
essential to eliminate sources of gram
negatives in particular areas of the hos-
pital, for instance, burn uts, intensive
care uwnits in which mmunosupjmessive
drugs arve administcted and in neonatal
nurseries, One study by Bodey and
Rosenbaum (Ref. 10) describes the use of
a triclosan-containing soap in hospital-
ized and Immunosuppressed patients,
Thiz study reports the results of the
bhathing of leukemic patlents in a pro-
teeted environment (Life Island) with a
bar seap containing 1 pcrcent tribrom-
salan and 1 percent triclosan, The au-
thors report reduction in total counts on
various body sites, especially staphylo-
coceal species. It is Lthe Panel's view that
the results of tins in vive study cannot be
projected as applicable in a normal en-
vironment. The cnvironmental problem
with triclosan proposed by the Panel {8
foreseen as a problem in personnel trans-
mission with Pseudomonas carrviage on
the hands as a result of seleetive pres-
sures and with the widespread econ-
tinuous use of triclosan-contatnineg prod-
uets e the hospital environment, Fur-
thermore, the patients In this study,
winch had no controls, were all im-
munosuppressed and reeciving concoml-
tant antiblotic therapy, both oral and
topicnl.

I nddhition the skin samipling and enl-
ture technlgues were not optimal for the
tsolntion of Pscudomonus from the skin,
The serious possilnlily of carryover of In-
hibttory antiblotic residae from the topf-
cal therapy would nvalidale the cultural
recadits, ‘Uhits i a0 well-coneeived stady

with application for these particular
putients. Ilowever, there s certainly a
risk invalved with the knowledge that the
ronp heing noplied hins no achivity agninst
Iseudomonas and umdemon . tratod
clidnmied in vive activity apain:t other
potential pathogens, In o subsecquent
publication (Ref.'$), these same authors
describe another sutdy of this tybe and
conclude that althouph 76 percent of
ncrobic  bacterin were eliminated by
cleansing with a soap contalning a com-,
bination of tiniclosan, and tribromsalan,
slrping of potential pathopens suriv as
Enterobacler spectes, o Klebaiella spicics,
Proteus species and P, deruginosa per-
sisted.  Thirty-three percent of the
patients had persistent pathogenic bac-
teria and 40 percent had persistent fungi.
Despite intensive systemic and topical
antibiotie therapy and washing with an
antimicrobial socap as a protective meas-
ure, the organisms persisting are those
most likely to cause fatal infections in
these seriously ill patients.

in the judgment of the Panel, clinieal
effectiveness in the prophylaxis and
treatment of superficial pyogenic infec-
tions of the skin has not been estab-
lished, Deodorant effectiveness has been
demonstrated in the reports reviewed, but
safer, alternative agents for the reduc-
tion of body odor exist.

The Panel has reviewed the use of iso-
Jation medium containing triclosan {or
the seclective isolation of Psendomonas
from the skin. This {act per se would
not indicate a problem with the environ-
ment nor is this the basis of the Panel's
conclusions about triclosan in the hospl-
tal envivonment. Current thought among
scientists investigating skin microflora
raises the possibility that this chemical
applied to the skin, considering the skin
as a possible culture medium superior in
many instances to those devised by mi-
crobiologists, would also act selectively
to promote the shift of the skin florn es-
pecially in environments where Pscudo-
monas is ubiquitous and life-threatening
to many patients.

The further widespread use of a prod-
uct containing an antimicrobial agent
with some gram negative activity, but
with little activity against Pseudomonas,
might easily shift the microbial {lora of
the skin, especlally on the hnnds after
repeated dadly use, to allow earriage of
Ingh numbers of potential pathogens on
the hands of hopsital personnel (Ref, 9
and 14),

Beecanse of this potentlnl for Influenc-
ing the gram negatlve populntion and/or
the additlon of another potentinl sclec-
tive apent for Pseudomonar, the Pancl
recommmentds  that triclosan-containing
products not be used {n the hospital or
other closed environments such as nurs-
fne homes, where Individuals are present
who may he hirhly susceptible to infre-
tion with microoreantems from the en-
viromment not noemally pathogenic (op-
portunistic pathogensy,

This restriction on the use of tticlosan
atia applies to any combination products
contiuning triclosan. Triclosan should be
used only In products where there is no
expoLune to persans with debliitating dis-
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eases, physical debilitation, persons who
are immunologically compromised or
where the closed environinent in the lios-
pital or other institution would possibly
ullow e sLfL ©f envirohinenlnal pres-
sutes toward Psendomonas.

Many anunal tosieily studies for this
ingreaient have been submitted and dis-
cussed ubove, Further work is necessary
to determine whether the trictosan mole-
cule, the metabolite or a combination

. produce the toxic effect, More data on

man blood levels following topical ap~
plcat are needed. A variety of skin
areas, typés—and conditions should be
studied. Possible mounting of blood levels
with the use of multiple products should
also be Investigated.

It wns the view of the Panel that in
vitro data indicate activity against some
gram negative microorganisms but that
further veriflcation of the spectium is
regquired as well as in vivo detonstration
of activity against Proteus, Salmonclla,
and Pseudomonas geruginosa.

Studies relating the use of triclosan in
the hospital or closed environment to the
Incidence of gram negative, and partie-
ulatly Pseudomonas, infections may be
duTicult to perform since the infection
rate depends on many factors, Neces-
sarily, some approach to a solution must
be made since the theorctical reaszoning
of an effect follows general ecological
prineiples. Further.in vitre and in vive
susceptibility work will establish the
actual spectrum of this chemical on the
skin since the Panel was presented with
conflicting reports.
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Ioporuons

4, The OTC Antimiciobinl I Panel
recopnizes thie existence of at least three
calegories of i1odophors: (1) Solubilized
inorganic elemental iodine, such as tinc-
ture of lodine, USP, or the aqucous
fodine-iodide solubilized product; (2)
iodine complexed or combined with vari-
ous surfactant compounds such as po-
loxamer-iodine complex: and (3) iodine
complexed with various non-surfactant
compounds such as PVP-jodine complex
(polyvinyl pyrrolidone-iodine). The an-
timicrobial activity of all of these agents
i5 dependent upon the release of elemen-
tal iodine. Indine is recogmized to be a
broad spectrum antimicrobial with ac-
tivity agamst fungi, viruses, and both
gram posilive and gram negative bac-
tevia.

a, Solubilized inorganic clemental io-
dine. Iodine has a long history of use as
a broad spectrum antinicrobial agent.
There is an extensive literature docu-
menting the effectiveness of aqueous and
alcoholic solutions of elemental iodine
as an antimicrobial, In fact, the United
States Pharmacopeia has lsted iodine
preparations since 1840, In the judpment
of the panel, elemental fodine hydro-
alcoholic solution is safe and effective
when properly used on unbroken skin as
a patient pre-operative skin preparation
but its irritating properties and delay in
wound healing make it unsafe for other
uses. (See discussions in Categories I
and IT of tincture of jodine.) The data
supporting these positions may be found
in reference books such as those by
Lawrence and Block (Ref. 1) or Hugo
(Ref, 2) and Sykes (Ref. 3) as well as
the numerous articles contained in OTC
Volitme 020181 which is an extensive
bibliorraphy of references about iodtne
(Ref, 4).

A variety of values hins been proposed
for the nunbmum conecntration at which
Iodine s Tethal Lo cells, L has been stated
by Sylees (el 5 Lhat oll microorga-
neans are killed by the siune concentra-
Lion However, the oveanie lond (o n
winnd, wilh serum, or on the skind and
p onekdibyy iy diomntienlly elanpe
the concenlratton required Lo aehieve the
desired killing effect on the skin. IL is
difticult to set a level of free iodine which
in elTeclive apmnst nll types of microhinl
ftova, Viicuses, fungd, spoves, and vepeta-
Livee hactertn, ‘Fhe vionaables preeont in
any atiation where lothnes are uned oy
bactericidad aeents on the skin must he
tested In o vive human studies because
it is ncecessary that they be controlled
in expertments testing  effectiveness
apainst high mueroblal populations, The
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results of these studies should be used
to determine use dilution and Inbel direc-
tions. It Is prohable that no sinule value
fn ppm of fodine can be established na
universnlly effective, Elementa! todine s
discussed 10 this statevinent since the
cifectiveness of all lodophors Is depend-
ent on the release of {ree iodine as the
active agent und the complexing mole.
cule acts only as a carrier.

b, fodine complered with varions sur-
Jactant compounds. The Panel recog-
nizes that elemental lodine complexed
with a surfactant type “carrier” molecule
reduces the amount of Immediate “free”
iodine, since most of the formulated
fodine is bound in the complex. The
Pancel was not presented adeguate data
to determine if the complex is really a
micettular solubilization of {odine at the
molecular level or whether loose chemi-
cal bonding exists producing what could
be termed a “sociable moiety”. Indeed,
the complexation of 1odine with the
ecarrier molecule is responsible for the
changes in characteristics observed in
staining, burning or irritation of the skin,
The amount of "free" elemental lodine
in solution is a function of the equilibri~
um constant of each complexing formu-
lution. If all of the “free” elemental
indine is removed from solution (as in
the case of application to a wound where
potentially all iodine present is bound by
total oreganic load), then a finite period
of uime would be required before a new
cawlibrium would be established. Once
the 1odine is relensed from the complex,
it acts ns elemental iodine, a broad spec-
trum antimicrobial agent. After relense
of iodine, th2 carrier molecule remains
at the site as any other similur surfac-
tant molecule,

The Panel has concluded fromn the
data submissions that todine complexed
with a surfnctant {s a way of presenting
fodine as an antimicrobial agent to a
wound site or the skin. The purpose of
presenting iodine in such a form is to
reduce the stainmg and toxic (locally)
properties inherent in the iodine mole-
rule. Since most of the formulated iodine
is tied up in the complex, the amount of
“free” fodine available at any given
instant is relatively sinall. Therefore,
theoretically, the degree of irnitation
should be lessened. Indeed, the data sub-
mitted does substantiate a reduced de-
gree of 1wdine burn from the complex.
In many cases, the arca covered by the
wdophor may be covered with adhesive
tape or bandaged becnuse the amount
of "[rec” elemental lodine is not enmurh
to cause tissue burns. This is a signifi-
cant advantiage for these fodine prepn-
ridions over older lodine formuintions,
stich ns Uneture of dodine. The coneern
of the P'nnel hins been that thls ndvan-
tage of complexed iodine mny alse be
its most sevious disadvantage, The nd-
vantarre of the wdephor s that the
nrea con be trented and bandaped with-
outl frotation, while thie serious disad-
vientage mayv be that actuatly there i3
less free lodme as nn active antimicro-
binl. The Panel wns presented no sig-
nuficant data about the ‘release” or
disnssociation of lodine from the com-

11, 1974

ASI 00003669




33130

plex. Additionally, the Panel was con-
ceined nbout the hack of stabilily data
on iodephor formulations,

The PPanel s aware of Lhe proposed
e bt whilely hins been described
e U e e tan dikel T ol by
Saohtondd and Wintvov (el 5 theorize
gy the establshinent of sy equibibrhum
Letween [ree 1odine and complexed io-
thne. The abehing for a given produet,
states the amonnt of avatlable o Uteat-
able lodie i the fovmulation, However,
only a Draction §s in the “free” elemental
fodine form at the thoe of wse, The con-
cern of the Panel was the lack of data
i the eases of actual use of the product
which identifies the fraction that fis
*“free”. For example, once the “free”
clemental fodine s bound to an ortanie
load (in a wound, with scium, or on
the skin), how rapidly is new elemental
plex take place at the same rate in the

- plex? Does pH influence rate of releaze?
(See OTC Volume 020077, ‘Tab 118, Ref.
4). Ounly preliminary data were pre-
sented in the form of rapidity of titration
with thiosulfate ov rapidity of parti-
tioning between two limmiscible solvents,
The Panel considers this form of data
inadequate since it does not reflect ac-
tual conditions of use. For example, will
the diwssociation of iocdine from the com-
plex take place at the same time n the
presence of jodine hound to an orpanie
load? No such data were subinitied to
the Panel and before flunal classifica-
tion of these iodophors for most appli-
cations can be made, such data are
necessary.

Another area of concern for the Pancl
wasg the lack of stability data subnmitted
for the several fodophor preparations. It
is recognized that elemental iodine is
a rather powerful oxidizing agent, as
are all the halogens. It was sungested
that some todophors are not stable over
a two year shelf life period (Ref. 12). The
Pane! recommends that the Food and
Drug Administration ascertamn the sta-
bility of iodophor products.

The Panel has concluded that inade-
quate salety data were presented for alt
applications to permit final classificn-
tion of these surfactant iodophors at this
time. Some data submitied to the Panel
in OTC Volume 020119 (Ref, 4) suggest
that with certain of the surfactant
idophors the volatile characterintics of
iodine are not changed. In an occluded
environment such formulations may
corrode the tlssue resulting in tissue
burns. It was also suggested In this
same volume, that all surface active
agents cause hemolysis and tissue frrita-
tion and for thls reason all surfactant-
containing fodophiors should be vemaved
from noft tssue or surpgieal wounds prior
to their closure. The Panel noted only a
very siall number of ¢linjcal studies with
the surfactant fodophors which could
sticd ight on these problems. The Panel
recommends that surfactant iodophors
be studied to dellne retardatton of wound
heahing and lnvitation before they are
Inbeled as Skin Wound Cleansers, For all
other uses the [ollowing  countrolled
sbudies unhng both research luboratotles
wnd clinfes should be catcdueted: ood
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lTevels of lodine cind fodide) and,or the
carrier or complexing molecule following
virlous types of usage of the product;
systemie toxlelly after nhsorption of the
carrter molecule (animnals only) ; the tar-
et orpan for toxicily ftow the easier
molecule as well ag metabohe fate of the
caryier moleeule (animails only).

One of the primary conretns of the
Panel was the influenee of sadfactant
tewlaphors ononte of wonnd heahing, Cone-
ficting datit were presented to the Panel
e the aren of effect on wound healing,
For example, sevetal cibations were sith-
mitted mdieating httle or no etlect from
the jodophaor on rate of wound healing
(Sce OTC Volume 020071, Tal 49, Tah
90). In contrast to these, data were pre-
sented suggesting that certain nonsir-
[actant iodophiors (PVP-fodine type)
delay the rate of wound henling sre Cus-
ter ot al. (Ref. 6 and Edlich ¢t al. (Ref,
7. In attempting to resolve this question,
the Panel noted a paueity of controlled
researeh that would define whether any
delav in wound healing s due to 1odine,
carrier molecule or the combination, It is
therefore, recommended that definitive
research be conductec on each surfactant
indophor used 11 or on wounds and the
results of such research bhe reported to
the Food and Drug Administration for
final evaluation

Another primary area of coneern of
the Panel wns the paucity of clinieal
cvaluation data dealing with the claimed
effectiveness of most of the surfactant
iodophors, There were many in vitro tests
reported and the Panel is satisfied that,
under the specific conditions of test for
the in vitro evaluation, the sproified
fodophor had the stated antimicrobial
effects. The Panel does feel, hawever,
that celinical claitns made {rom extension
of the in vitro data were largely unwar-
ranted in the absence of clinical research.
The Panel again recommends that con-
trolled clinieal studics he conducted on
each surfactant indophor for which a
spectfic claim is made.

In specifying some shartcomings In
the data submitted, the Panel does not
infer that a known hazard exists with
these products. On the contrary, the
Panel did receive choupgh toxicity data
to convince them that there is no known
hazard to the publie from the use of these
lodophors.

¢. Todine complexed with non-surfac-
tant compounds. The only example of
this non-gurfactant type indophor was
polyvinyl  pyrrolidonc-lodine  complex
(PVD-lodine) , Soame testimony was pre-
sented to the Panel suggesting that PVP-
fodine Is a distingt chemleal entity, while
other festimony suprgested that Pvi-
fodine 1s only a complex of polyvinyl
pyrrolidone and indine. In the absenee of
definitive data, the Panel is referring to
PVP-iodine as n complex. Some evidence
was presented that tndieates todine is re-
leasedd more slowly from PVP-iodine
complex than from the surfactant-lodine
complex. The Panel would require the
same rate-of«release data n the presence
of an organie load for the PVP-lodine
camplex.

‘The Panel has concluded that all de-
fined uses for DVEP-fodine will be placed

into Cutegory IIT for n period of 1 year
following pubhceation of the Ainal maonao-
praph in the Frperal RrcisTer In order
to allow adequnte Hme th obtandn Hhe datn
sheetled helow, Foooely dati v ere pre-
rented Lo the Paned to cate 4y thern thag
no known hazad o (e puable wonld
result from tlte use of PVEP-1bine The
speeitic areas of coneernt that citused the
Macement of this lodophor inta Cate-
gory 111 follow.

Data were presented to the Panel that
indicate that PVP-fodine preparations
were used in volume on large burn areas,
on vaginal mucosa, in large open wounds
and in ahbdominal surgery. Following such
indiserininate use, it was shown that
some indwviduals showed altered protein
bound iodine (PBI) levels and thyroid
function, Therefore, the Panel recom-
mends that more controlled research be
conducted to show the conditions of use
under which thyroid function would or
would not be altered. and the amount of
PVP-jodine required to induce altera-
tion. The Panel would he more interested
in data with current analytical proce-
dures, such as T3 and T4 levels, than in
PDI levels (Ref. 4).

The Panel was prescnted conflicting
<ata concerning the role of PVP-lodine
use on the rate of wound healing. Some
data sungested that PVP-iodine had no
effect on rate of wound healing while
other data suggested a delay in wound
healing after the lodophor use in animal
model studies by Custer et al. (Ref. 6)
and Edhch et al. (Ref. 7). In the
opinion of the Panel, fnadequately con-
trolled studies were reported and are of
only limited value in making a final judg-
ment as to effect on wowtd healing. The
Panel recommends contralled studies be
conducted to answer the question as to
the cause for delay in wound healing, if
it occurs. The lodine, PVP alone, formu-
Iatlon alds, and final product should be
cvaluated in a controlled study.

While revicewing the data submission,
the Panel was concerned about stated
Iabel claims made without adequate sup-
porting clinleal data, Statements Imply-
ing “long-acting germicidal” activity or
prolonged virletdal or sporicldal activity
with iodine suggested clinical eflective-
ness over relatively lonp periods of time.
Two questions arose fvom such impli-
cation: (1) What Is the rate of relense
of “frce” todine from the complex In a
clinleal application nnd (2) what is the
evidence of “germicldal” netivity over n
period of time in a clinfeal application?
The Panel recommends that definitive
research be conducted to answer these
aestions ns well s to deflne the parame-
cters or lmiting conditions for the
germictdal activity of lodine, whether
free or bound In an {odophor,

Reports have appeared in the litera-
ture which have indicated possible lvmph
node changes by circulating polyvinyl
pyrrolidone. Sce Ashwood-Smith (Ref,
8), Towers (Ref, 9 and Dupont and
Lachapelle (Ref. 100, The Panel recog-
nives that certnin anoleculnr welphts of
polyvinyl pyrrolidone have been used ns
plasmn expanders which have ¢nused

the node changes. PVP-lodine prepara«
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tions have been used in large open
wounds and 1 the abdominnl envity, but
the Punel feels that inadequate data
were made avallable to prove positively
thal auel Ivtapl pede cliduges do aol
e phicee lollowing such uses of PVP-
fodine, "T'he prinagy  recomimendalion
for additionnl wotk in this area Is to
show the extent of scavenging of resldual
PVP-molecules by the reticulosrndothehal
system nnd possible lymaph node involve-
ment following use {n abdominal cavities

in large wounds. The Panel was con-
vi testimony which 15 summanrized
me 020149 (Ref. 4 from Dr.
Q. Rice of the National Cancer Institute
and submitted data that there was little,
if any, danger of carcinogenesis from
residual PVP molecules.

The general deficlencies noted with the
lodophors involve both safety and cffec-
tiveness. The whole question of lodine
relense from the complexed molecule in-
cluding rate of release and binding to
other materials, ns well as the influence
of the release rate on effectiveness must
be resolved. The stability of complexed
fodine over time and with varying envi=-
ronmental conditions must he known and
and controlled so a stable product 1s
marketed and ecffectivencss can be as-
sured. The systemic absorption of topi-
cally applied iodine must be measured
using the currently accepted assay pro-
cedures. In many cases, the toxicity of
the carrier moleculd has been only super-
ficially characterized. Further detaaled
studies are necessary before toxicity can

be determined (see discussion of animal
toxicity 1in guidelines).
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QUATERNARY AMMONIUM CUMI'OUNDS

5. Since the first introduction {in 1035
of quaternary ammonium salts (Cquats')
with surface active characteristies used
as antimicrobial agents, there has heen
wiude use and acceptance of Lhese com-
pounds as antiseplics and dianiectants,
There has also been much controversy
concerntng the microbid spectrum, in-
activalion with incompatible materials,
and potential hazavd as g result of gram
negative  contamination, particularly
with Pscudomonas.

Quaternary ammonium compounds
are cationic surface active agents. They
can be duTerentiated from nonionic and
anionic surface active agents in that
they are basically organically substi-
tuted ammonium compounds which can
be characterized by the following gen-
eral representation: (R R NRR (X (=),
“R represents a lipophilic group such as
long chain hydrogen alkyl or aryl-alkyl
radicals or other groups; “X' represents
a negative ion such as a halide, sulfate or
other radical and “N" represenis nitro-
gen.

The inherent nature of this type of
molectlar structure allows the synthesis
of o large number of vaviants The chnl-
lenge has been met by the production of
extremely large numbers of these com-
pounds, The Panel has reviewed only
three of these, restricting their com-
ments to those for which data were sub-
mitted: Behzalkonium ehloride, benze-
thonum chloride, and methyl-benze-
thonium chloride. It should be under-
stood, however, that these compounds
do contain characteristics which are
commuon to the whole class of quaternary
amnionium compounds. The microbial
speclrum  does not vary significantly
from compound to compound.

There is an interference aclion between
cationic and anlonlc surface active agents
with the result that these lonic types of
compounds cannot be formulated -to-
gether without inactivation of the ger-
micidal activity of both compounds.
Further discussion of the subject can be
found In texts by Lawrence and Block
(Ref, 1) and Sykes (Ref, 2, In contrast,
the noniouic componnds are often for-
mulated wilh eatlonie “quats” in prod-
ucts known as germicidal detergents.

“Quats” and all surface antibacterials
have been shown to affect membrane
permeabllity, Tndeed, this group of com-
pounds have been cnlled membrane-ne-
tive, Many authors have recorded the
loss or lenkase of cell contents nfter ex-
posure to Yquats.” Specific transport
mechanisms may also be affected.
“"Quats'’” probably produce a generalized
breakdown In the semipermenble char-
acteristics of the membrane as discussed
by Hugo (Ref. 30, Lawrence and Block
(Ref. 1) and Sykes (Itel, 23,

_—————__T

HHINI A

Gram  positive microorgamisms e
generanlly more susceptible to the effect
of the “quats” than griun neegatives,

The “quats’” are non-specifienily ad-
savbed Lo tie vefl iembymvwe 1y cone,
the unprotected cell muetnhrane 1» senst-
Live to the action of the “guats™. Ditfer-
ence in sensitivity 1s conferied by access
to the cell membrane.

This difference is probably due to the
cilTerences 1n the cell wall of gram posi-
tive and gram negative microorganisms,
The adsorptive character of the cell wall
probably determines the nbility of the
quaternary to reach and aflect the cell
membrane beneath the cell wall.

Early reports of the bactericidal ac-
tivity of “quats” in low concentiations
could not be supported when adequate
neutralizing chemicals were added Lo the
culture medium for testing antibacterial
activity., In early tests, enouph ‘‘quat”
molccules adsorbed to the cells were car-
ried over into the subculture medium to
prevent the cells from growing when
transferred to culture media. The mean-
ing of the results of such tests was mis-
judged and misinterpreted during the
early effectiveness testing of the “quats”,

The gram negative Pscudomonas spe-
cles ave frequently resistant to destruc-
tlon by “quats.” The lack of lethal ac-
tivity of “quats” against Mycobacterium
tuberculosis has been well established
and is reported by Sykes (Ref. 2}, The
fungicidal activity of “quats” is ques-
tionable and "“quats" also lack significant
antiviral actlvity. Tables listing the spec-
trum of “‘quats” against a variety of
microorganisms are numerous and ex-
amples can be found In Lawrence and
Block (Ref. 1) and Sykes (Ref. 2).

The presence of organic materials sub-
stantially reduces the antimicrobial ef-
fectiveness of ‘“‘quats”., Their surface
active nature permits easy adsorption
on surfaces of even glass and plastic and
conscquently, residues of *“guats" may
remain, In fact, the adsorption of “quats”
onto the bacterial cell surface and sub-~
scquent carry-over to the sub-culture
medium in testing accounts for early ex-
aggerated claims of effectiveness for
rquats,”

The cationic “gquats” are inactivated
by anionie compounds, soaps, Tween 80,
and sodium lauryl sulfate as well as by
certain metallic jons. Hard water and
acidity also reduce the actlvity of the
“quats”, These incompatabilities are dis-
cussed by Lawrence and Block (Ref. 1)
and Sykes (Ref, 2).

Decause of thelr reported low toxtielly
and ease of use, especlally with detegr
gents, these compounds have been widely
used for dipping solutions and “cold"
Instrument sterviltzatlon {n hospitals. Or-
ganic material ts commonly added to the
solittions and as a result of [nHure to
clean materials or replace oll solutjons,
added micro-organisims are nob inactiv-
ated and can grow and reproduce. Sev-
eral serious outbreaks of gram hegative
infection, ns well ns infections epused by
other orgatiisims, have been reported as
resull of contaminnted quaternary am-
monhum solutions (Ref, 7, 9, 10 and 14
through 21),
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Preservative Ingredients can be added
to quaternary ammonium salts to pre-
vent the growth of gram negative micro~
organisms, particularly Pseudomaonas,
Such a preservative systemn must be ade-
aquately challenged by effectiveness test-
ing. The munimum acceptable standarad
for challenge testing of the preservative
systern would be the USP XVIII Preserv-
ative Test (pages 845-846) and chemi-
eally, the Antimicrobial Agents-Content
Test (pages 902-204). ’

It is the finding of the OTC Antimicro-
bial I Panel that adequate safety and
effectiveness data concerning these spe-
cific cationic surface active agents (benz-
alkonium chloride, benzethonium chlo-
ride, methyl bengzethonium chloride) are
not available to permit final classifica~
tion except as a Skin Wound Cleanser.

Human systemic absorption and toxic-
ity after topical application cannot be
established based on a review of the
scientiflc literature or submitted data.
‘The systemlic toxicity of “quats” in ani-
mals {s low. The LD and chronie oaral
study values in OTC Volume 020179 (Ref.
4) in several snimal species are reported,
The foxicity reported i1s Indicative of and
reflects the surfactant nature of the
molecule, The *“use dilution” for the
“quats” 15 usually about 1/750 for topical
application.

Specific absorption and systemic levels
in humans have not been reported for
the three “quats” reviewed. Considering
the concentrations applied, and extrap-
olating from animnal studies, toxie ef-
fects at use levels would be unlikely.

The irritating nature of quaternary
compounds on the skin, mucous mem-
branes and in the eye have been reported
extensively In the submissions and are
found in OTC Volwmes 020017, 020018,
020128 and 020143 (Ref. 4). The degree
of irritation is dependent on concentra-
tlon and/or occlusion. There is little ir-
ritation potential with the use concen-
trations.

Various reports of toxicity related to

the detergent nature of these com-
pounds have been published. Landsdown
and Grasso (Ref. 5) reported that re-
peated application of 1 percent benze-
thonium chloride to the skin caused
damage with cellular degeneration.
“Quats"” have been shown by Bettley
(Ref. ) to alter the permeabhility of the
human skin to sodium and potasstum
ions and to cause enhanced percutaneous
absorption. Also, occasional reports of
non-allergic and allergie contact derma-
titis have been made by Plotkin and Aus-
trian (Ref. 7}, Malizia et al,, (Ref. 8), Lee
and Fialkow (Ref, 9) and Saunders (Ref.
30).

Necrotic ulceration has occurred where
detergent creams containing “quats™
have been applied to molst areas of the
skin of the genitals and buttocks under
occlusion as reported by Coles and Wil-
kinson (Ref. 10) and Tilsley (Ref, 22),

A number of published articles deal
with the toxicity of the specific “quats”
reviewed by the Panel (Ref, 23, 24, 25).
References to sensitivity and contact der-
matitis produced with “quats’” have been
reported (Ref. 26 through 29).

PROPOQSED RULES

One aspect of the result of the use of
“quats” deals with both effectiveness and
safety. Over the years since their intro-
duction, the varlety and frequency of
their use has Increased. Several reports
by Plotkin and Austrian (Ref. 7), Malizia
et al,, (Ref. 8), Lee and Fialkow (Ref. 9)
indicate systemic infections by Pscu-
domonas geruginose and other gram neg-
ative bacteria resulting from contami-
nation of detergent fluids in which sur-
gical instruments had been stored. Refer
also to other pertinent work concerning
nosocomial infections (Ref, 7, 9, 10, and
14 through 21).

The Panel concludes that the effec-
tiveness of the *“'quats” appears to be
limited and their effects in vivo on either
resident cutaneous flora or on potentially
pathogenic transients on the skin have
not, been clearly demonstrated., This
conclusion is based on the relevant fac-
tors which follow.

While the growth of Staphylococcus
ayreus and certain other gram positive
bacteria is inhibited by low concentra-
tions of the “quats” in vitro, their reac-
tion to these substances within the
cutaneous ecosystem has not received
sufficient attention, Since it has been
shown by Ogden et arl. (Ref. 11) and
Bykes (Ref, 2) that “‘quats” are rapidly
adsorbed to proteins and to cotton fibres
and their germicidal activity 1s reduced
in the presence of serum and of soap,
their efficacy on the skin or in super-
ficial wounds {s much less than would
appear from results obtained with in
vitro procedures,

Many gram negative bacteria are re-
sistant to the germicidal action of
“quats”™, and some strains of Pseudo-
monas can survive and multiply in aque-
ous solutions to these substances. Such
strains may be resistant to related prep-
arations as has been described by Adair
et al. (Ref. 12), Strains of the same spe-
cies can also vary in their sensitivity to
the *“quats” and this attribute can
change as a result of artificial culture
as shown by Carson et al. (Ref, 13). In
vitro testing of a series of strains
recently isolated from human infections
and other appropriate habitats must be
understaken before the germicidal ef-
fects of the "quats” on gram negative
species can be satisfactorily assessed.

Mycobacterium tuberculosis, some spe-
c¢les of Clostridia, most dermatophytes
and many viruses are not inactivated by
the “quats”, There are few reports on
the in vitro or in vive susceptibility of
pathogenic fungl or protozoa to “quats”.

Various reports show that the applica-
tion of “quats” to the skin reduces both
the bacterial count on hands and in the
axilla with subsequent reduction of body
odor. There do not appear to have been
any studies on the composition of the
residual bacterial populations, A reduc-
tion of the density of normal skin micro=-
organisms may be followed by a selec-
tive increase in the populations of po-
tentinlly pathogenic microorganisms.
Btudies of the qualitative effects of
“quats” on the skin should be under-
taken to insure that inhibition of the
normal microbial flora does not produce

ﬂ....--------------""""""""'T

results which ore hazardous to the
hurman host.

" 'The three quaternary compounds re-
viewed by the Panel have been widely
used for many years. Further toxicity
data characterized by the absorplion und
systemlie toxicity in a rodent and non-
rodent species shotid be generated prior
to the placement of these “quats” into
Category I for uses other than as a skin
wound cleanser. Also, the in vivo effec-
tiveness of these ingredients for the
product categories other than 8kin - -
Wound Cleanser needs to be evaluated
with modern techniques, including the
use of specific neutralizers.
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PHENOL 1.5 PERCENT OR LESS IN AQUEOUS/
ALCQHOLIC SOLUTION

8. Lister first demonstrated the useful-
ness of carbollc acid (phienaol) as a permi-
cide in the surgical theater in 1867. Al-
though {t has been used since then, the
topical use In particular has declined
in recent years with the availabllity of
new antimicroblals. Its germicidal mode
of action is as a protein denaturant. An
enslly dissociated complex of the plenol
molecule and proteln {3 formed. This
complex formation permits the penctra-
tion of phenol through intact or abraded
skin, mucous membranes or subcutane-
ous tissues with which it comes In
contact. Phenol also may pain access to
the pulmonary circulation throurh In-
halatlon of {ts vapors (Ref. 1), Many of
the toxic ‘effects discussed occur when
phienol 15 absorbed at levels of 15 per-
cent or Iess. However, toxic effects are
more scrious at concentyntions preater
than 1.5 percent, (Sce discussion of phe-
nol greater than 1.5 percent.)

Although phenol is no Innger a sipg-
niflcantly used antimicromal, L is stitl
formulated In topical products and there
is a large body of literatwie concerning its

No, 170—~Pt. If—38
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cffectivenews (Rel. 2, 3, and 4). Phenol
was wldely used and accepted s an anta-
septiec when little else was availahle and
18 use fa certainly historien)ly iinportnot,
However. 1L 13 now obvious that the level
of phenol reaquired 1y o formulation to
he effective Is frequently so huph thad 1t
cannot be used safely on the skin (Ref.
5.

Phenol can he bacteristatic or hacteri-
cidal depending on the concentritbion.
I'henol s not spotieidid,

The wmechanean of action on the mi-
erobial coll s very hliely the disruption
of the cell wall and precipitation of the
celtular proteins (Ref 3 and 40,

Beceause phienols have a high oil/water
partition coefficient tendeney for phe-
nol to remain in the oil phase), the
antimicrobial activity may be decreased
in the prescnce of excess o1l or fats.
Since many phenol products are formu-
Inted as ointments or creams, in vivo
studies must be conducted to show the
autimicrobial cffeetiveness of phenol in
these formulations. In addition, many of
the reported effectiveness tests for phenol
published in the literature and/or sub-
mitted to the OTC Panel were carried
out before the develnpment and use of
neulrplizers In antiseptic testing.

Phenol s o classic example of a cheml-
cal which 1s metabohzed and elimmnated
from the hody by glucuronide conjugiv.
LUon in the Hver, This mechanism may be-
defieient In young andtmals and human
infants. The Panel Iclt that Inadequate
data concerning elimination and toxicity
in young animals were submitied. The
Pancl recommends that adequate re-
search in young animals with blocked
formation or unavoilable glucuronide
systems be conducted In arder to define
the toxicity potential for human infants.
Since ihe liver js considered the major
organ for conjugation, the effect of in-
adequate or impawred liver function on
climination and toxicity should also be
determined.

Therefore, the Panel reenmmendds that
unless such studies as described above
are conducted within 1 year following
publication of the final monograph in the
FEDERAL REGISTER this ingredient should
be restricted from use in infants, The
label for the preparation containing the
ingredient would need to state: “Not
to be used on Infants under 6 months of
age.” The literature sources docuunenting
the lmprirment of glucuronide capacily
1 infants are hsted separately under the
section on btriclocarbon,

There is a report that phenol is a
cocarcinogen in animal tissue (Ref. 63,
‘The Pancl is of the opinion that careino-
genie studles should be done to determane
whether in {act, phenol itself may have
carcinogenic potential. No information
on the teratogenic or muitagenic potential
of phenol has been submitted and this
data should be developed.

Beeause of the reports of local and
systemic toxicily (Rel, 7y after the use
of phenol-containing products covered
with bandaees over large areas of the
hody, 1t v recommmended that the une of
phenal be restricted to small areas of
the skin and that occlusive dressings,

y—

M) hal

bandages or dinpera In any form should
not be used. Phenol-containing prepara-
tions should nat be used for the treat-
meatit of dinper raxh, Tho label should
state, “"Warning: Do not use for diaper
sl or over laygre areas ol the budy or
cover the Lreated area with a bandage or
dressings.™

It ts recommended that the total con-
centration of phenol in powders and In
aqueotrs, aleohinlic or o1l formulations be
risstricted to less Lthan 1.5 pereent. When
camphor is used with phenol in an oil
formulation, the concentration of phenol
should be no more than 5 percent. Chem-
icals with phenol activity, such as sodium
phenolate and secondary-amyltricresols
should be considered as phenol in the
calculation of the total phenol in any
formulation. The amount of phenol
avallable as a germicide will, of course,
depend upon the particular formulation
and the amount of phenol in a free state.
The Panel has determmined that phenaot
may be used in formulations, but at a
nunimal concentration, for its aromatic
characteristics.

It seems apparent that even with its
long and illustrious history. the time
hias come Lo recognize that the levels at
which phenol In anueous and aleoholic
formulations s efTective topleally are
also the levels at which topieal and
systemic toxicity may occur. The fact
that these two elements converge haa
nmde It necessary for the Panel to 1mit
the coucentration which may be
marketed while testing for safety is con-
comitantly performed. The Panel has
desceribed rather severe toxicity with the
dosing or application of phenol i ani-
mals or man and hns limited the con-
centrations greater than 1.5 percent to
Caterory II, (See discussion of phenol
prenter than 1.5 percent aqueous/
alcoholic.)

Even thouch the cffects of phenol
toxicity at lower concentrations are
similar, the severily s dependent on the
coucentration, It is the Pancl's view
that the demonstration of effectiveness
at 1.5 percent or less may be excecedingly
dufficult hut that the use of this concen-
tration does not present a known hazard
to the consumer. The toxicity of phenol
has been extensively described. The
major lack of data s in in vivo efficacy
studies with concentration at 1.5 per-
cent or less, In vivo studies performed
with modern testing and skin sampling
procedures, including the use of neu-
trallzers, are required.

REFERENCES

(1) Delchmann, W. B. and M L. Keplinger.
“Phuenots and Phenolle Compounds,” “Indus-
trial UHymene and Toncolony” Volume 1L
Fdited by Passett, D, W, and L. D, Irlah, 2nd
Nevined Fad . Edited by Patly, 7. A, Inter-
scicnce Pubitizhers, 1063,

(2} Byles, G, “Iuntes lion and Steriliza-
fion.” ind Ed . J. B Lippincolt, Phlladelphia,
10063

(3) Hugo, W B, “Inhibition and Destrue-
tion of the Mwcrobiat Cell,” Academic Press,
Nrew Yenk, 1071,

(1) Lawrence, © A and 8. 8. Nlock, “Dis-
mfection Slendizafwon, and  Preservation,”
Lea and Febiger, Philadelphia, 1008,

FEDERAL REGISTIR, VOL. 19, NO. 179 —FRIDAY, SEMICMBER 13, 1974

AST 00003673




3313

{5) Esplin, D. W, “Antizeplics and Disin.
fectants; Fungicides; Ectoparnstiiicides,™
“The Pharmacologual Basie of Thera-
peictwes” Edited by CGoodman I 8 and A,
OHman, MaeAittan, New York, 1u70

() Houtwell, B K and D, K. Boseh, “The
Mol -promoiing Actton of Phenol and Hes
Lued Compounds for Mouse skin,” Cancer
Researcit, 19140424, 1959

(7) Deichmann, W. B, 'Local and Sys-
tennme Fiffects Following Skin Contact with
Phenol—A  Review  of  the  Literature,”
Journal of Industrial Hygwene and Torur-
cology, 31:14G-154, 1049,

PARA-CHLORO-META-XYLENOL

7. Very little informationn was sub-
mitted to the Panel with yegard to para-
chloro-meta-xylcnol (Ref. 1). Only a
a few acute oral and inhalatlon studies
were submitted. These studies do not in-
dicate a high degree of acute toxicity
with an oral LD., of greater than 3 gm/
kg in rats,

However, because the information
that could be obtained from subchronic
dosing by various routes of application,
determination of target organ, dermal
and mucosal absorption, and metabolic
studies are not available, an evaluation
of the safety of this chemical in a topical
preparation could not be made. In ad-
dition, information is not available re-
garding the effects of pria-chloro-meta-
xylenol on wound healing. The carcino-
frenie, mutagenic and teratogenic poten-
tial of the chemical which might be
used topically for prolonged periods of
time has, to the best of the Panel's
knowledge, not been evaluaied. There
were two reports of contact dermatitis
associated with para-chloro-meta-
xylenol (Rel. 3 and 4),

It has been reported by Zondek and
Shapiro (Ref. 2) that para-chloro-
meta-xylenol is metabollzed by glucu-
ronido and sullate conjugation. Due Lo
tho reported deficiency of metabolic
conjugating mechanisms in infants, it is
the opinion of the Panel that toxicolog-
tcal safety evaluation of para-chiloro-
meta-xylenol should include the studies
to demonstrate safety in animals defl=
cient in these detoxification mech-
anisms, Since the liver is considered a
major organ {or conjugation, the efect
of impaired liver funtction on elimination
and toxicity would be important.

Therefore, the Panel recomnends
that unless such studles as described
above are conducted within 1 yenr fol-
lowing publication of the final mono-
graph in the FeperAL REGISTFR, this in-
gredient should be restricted from use in
infants, The label for a preparation
containing the ingredient would need to
state: "Not to be used on infants under
s1x months ol age”. The lilerature
sources decumenting the nupairment
of gluauronide capacity in infants are
hsted separately under the Statement
of the Panel on triclocarban.

A manufacturer of para-chloro-meta-
xvlenol has indieated to the Panel (Vol.
020067, p. 31, Rel. 1) that {urther toxi-
cological studies were planned; however,
no additional informationn has been
made avaluble to the Panel,

Para-chloro-metn-xylenol s a halo-
pen substituted pluhol compound My
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of the connments made for the effective-
ness tesfie of phenol apply here Halo-
gen substitution increases the antinu-
crohinl activity of plienol derivatives, The
halogen i the purn-position to the hy-
droxyl group is considered thie most
cifective substitution. Thus, the indiea-
tions are that this compound would
show good in vitro aetivity Very hittle in-
formation about the i vivo activity on
the skin is published or was submitted
to the Pancl. At Ieast one repmt, by
Colebrook and Maxted i 1934 1Ref, 9,
waiy? o senal wadlung techmque in-
dicated only o slight effect on resident
bactertal flora of the skin. Another study
reported approximately a 70 percent
reduction in microbial count of the flora
of the hands after 10 dnys of use.

Para-chloro-meta-xylenol is  pri-
marily active against gram positive
organisms with activity against pram
negative microrganisms in vitro. Fun-
gicidal activity in vitro is also rcported
(Ref, 2}, The phenol coefficient 15 re-
ported to be around 40, but the results
vary (Ref. 2),

Claims for broad spectrum activity
have been made for this compound. It
has been tested as a preservalive for
cosmetic products (Ref. 2). Unfortu-
nately the data submitted sre not ade-
quate to support these claims.

very little effectiveness data which
could be evaluated were submitted. Many
studies were old and not performed with
modern antiseptic testing procedures.

Effectiveness testing both in vitro and
in vivo should be done in accordance
with the Guidelines developed by the
Panel. There are so little data available
that it is the view of the Panel, that this
ingredient should be tested as {f 1L were
a new chemical entity f{or use in anti-
microbial formulationts),

Only the most superficial toxicity data
in animals have been reported to the
Pancl. It is the Panel's view that toxicity
in rodent and non-rodent species, sub-
stantivity, blood levels, distribution and
metabolism a3 well as any subsequent
systemic absorption studies must be
characterized before this ingredient can
be considered for placement in Category
I. The carcinogenie, mutagenic and tera-
togenic potentinl of this ingredient must
be determined before it can he listed
under Category I for topically applied
products. In vitro and in vivo eflicacy
studies with up to date sampling teclhi-
nigues, inctuding the use of neutralizers,
are required.
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HEXYLRESORCINOL

8. The Panel has reviewed the submis
sion regarding the safety and efTective
ness of hexylresoretnol ‘The few anlm:
toxicity studies submitled as sumnuai
midieate i low order ol toxiaty ef 1
l{o\vuvcr.\ na information has been sut
mitted reparding dermal or opthalnuy
toxicity or absorption and blood leve.
attained after application to the intac
or abraded skin or mucous membrane

Hexylresorcinol has o history of w
as an oral anthelminthic in humans, 1
these cases the dose used in chitldren i
been 600-800 mg. and in adults 1000 m-
Ref. 2 and 4) without systemic toxicil:
However, irritation and ulceration of 1
oral and gnstrointestinal mucosa has
been reported from these high dos
(Ref. 2and 4).

During its long history of use, the:
have been o few reports of dermati
and allergic reactions following the top
eal application of hexylresorcinol to skr
{Ref. 3, 4, 5) and of irritation of the or.
mucosa {rom the use of cough drops at
toothpaste containing hexylresorcin
(Ref. 3 and 4>, However, the Panel is +
the opinion that hexylresorcinol does w
present a known hazard to the gener
public from use as a topical preparatio

Data have heen submitted demonstra
ing in vitro effectiveness using techniqu
available some years ago. Neutrahzers [
antiseptic testing were not In gener
use at the time these studies were pe
formed and their use¢ wns often lgnort
Newer testing techniques are current
available and should be used in furth
studies to determine the in vitro activi
of this ingredient. Adequate data to der
onstrate clinical or in vivo effectivenc
or to substantiate label claims have n
been submitted,

The Panel has reviewed rather ¢
tensive reports of the oral administrati
of hexvlresorcinol to humans with olb
accompanying animal toxicity data (R
1) and has concluded that topical app
cation, even where absorption mip
occur at high levels, is safe. The area
which data are lacking concerns the
vitro and in vivo effectiveness of the i
gredient and of formulations containi
it. Before hexvireésorcinol can be mos
to Category I for other product cater
ries, these effectiveness data must
generated using modern testing pros
dures and skin sampling techniques, i
cluding the use of neutralizers.

REFERENCES

(1) OTC Volume 020080,

(2) Bueding, E., "Chemotherapy of Inf
tlons by Nematodes and Cestodes,” “hrn
harmacology in Mediotne,” 4th Fd., Eds
by Dilalma, J. R, McGraw-Hill, New Yo
1971,

{3y Bleecker, P B, "Mnrked Sensittyity
Hexviresorelnol (3T 37)—Case  Repor
Memphis Medical Journal, 15,62, 1940

(4) Sollmnann, T, A Manual of Pharma
oqy and tts Appheations to Therapeutirs .
Torwenlogy, Blh Ed., W. B, Saunders, Ph
delpbin. 1957,

(5) Oster, K. A, "Chemotherapy of B
tettal Infections 1@ Antiseptics and Gen
cules,” “Drill's Pharmaralogy in Medicn
4th Ed., Edited by DIiPalmn. J. R, McGr
1, New York, 1971,
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_TIPLE DYE

9. The OTC Anlimicrobial Panel has
thorouehly reviewed the published liter-
nLuro atel hoas lintened Lo nddittonal Leaki=
Ny Lo ititerested parties concerning
e ety and etfectiveness of the com-
Ginaton of dyes ocrystal violet, 229 g
brilluint green, 2.29g¢ and proflavine hem-
mutiate, 1.14 g and sullicient water to
make 1000 mD known as Triple Dye.

The Panel has reviewed the use of

= ~..Triple Dye for the treatment of the um-

biltewiz prior to the introduction of hexa-
chl:;é%hund has reviewed its recent
use In the prevention of staphylococeal
colonization of neonales as a possible
replacement for hexachlorophene. It is
the opinion of the Panel that the evi-
tence indicates that a single application
of tnple dye to the umbilicus is effective
in the reduction of staphylocorcal coloni-
zation tn infants in the hospital nursery
(Rel. 1,2, 3 and 4). Confitmatory studies
would he desirable.

It is also the opinion of the Panel that
additional safely data including the de-
gree of percutancous absorption and cone-
comitant toxicity of the combinalion is
required.

Additional effectiveness data are need-
ed to determine the duration of protec-
tion following a single appheation of dye.
The difficulty in the esLablishment of ef-
fectiveness by skin samphing for staphy-
lococeal colonization is mcreased by the
presence of small quantities of trans-
ferred dye in the culture medium used
to isolate staphylococer and must be con-
sidered in further tests of effectiveness.

It is the opinion of the Panel that the
data reviewed were not sufficient to per-

« mit final classification of tripte dye.

The substantintion for tlus view Is
found in OTC Volume 020144 (Ref. 1)
.and in articles by Pildes et al (Ref, 21,
Jellard ‘Ref. 3), Hardyment et al. (Ref.
4) and Huntingford et al. (Ref. 5.

In summary the Panel reviewed this
combination of antibacterial dyes pri-
martly as a result of their eoncern with
the toxicity of hexachlorophene, The ap-
pleation of triple dye to the umbilicus is
a potential replacement for hexachloro-
phene bathing of mfants in the nursery
to reduce staphylococeal eolonization.
They have reviewed the literature and
available information concerning the
toxicity. Further datn on the absorption,
possible carcinogenicity of the dye in-
gredients and corrohorative efficacy data
should be generated before triple dye can
be placed in Catezory I for this limited
indication.

RFPrRFNCES

(1) OTC Volume 020144,

(2) Plldes, R. S, R S. Ramamurthy and
D. Vidyasagar, "Effect of “I'miple Dje' on
Staphylococcal Cejnnlzation tn the Neonate,”
Draft of paper submitted for publication {8
Included in OTC Volume 020186.

(1) Jelinrd, J, “"Umbitical Cord ns Reser-
voir of Infection tn Maternity Hospitad,™
British Medwcal Journal, 1,925-048, 1947,

(4) Ilardyment, A, F, R. A. Wuson, W,
Cockeroft and B. Johnsen, “"Ohserentions on

the Hacteriology and  Fptdemiology  of
Nursey Infections,” Pediatrics, 25:907- 927,
1960.

(3) Huntingtord, I J., G, Welch, U. Qlasa
aud @, Wetherley-Meln, ""Ile Problem of
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the Neonatnl Umbilicus and Tis Relntion to

the Incldence of fepida tn o Mutermty Unit,”

Journal of Qbstetries and Gyuuaernlogy of

the British Commonucaltiy, GB;1T70-1A7, 1041,
LapiLinNa

The Panel has deterimlined that label-
ing claiins not identified in Category T
or Caterory IT of this document continue
to be used until 1 year after publicntion
of the final monopraph in the Feoeran
REGISTER Droviding the manufacturer or
distributor of the product promptly un-
dertakes adequate testing to support such
statements,

GUIDELINES FOR TESTING

Alter exhaustive review of the data
submitted for antimicrobial ingredients
in sonps, surgical scrubs, skin wathes,
sk cleansers, and first-aad  products,
the Panel has developed guidelines for
safety and effectiveness studics. These
guidehnes should be followed to develop
data for speciic ingredients where the
information does not currently exist.

The Panel recopuizes that anttmicro-
bial use ranpes from total body exposure
to application ont smatl areas of the
body. This may extend from daily, re-
peated to intermittent, oecasional appli-
cation, The Panel also rccognizes that
the list of products may include sohids,
linuids, ereams, powders, and aerosols,
furmulated with various chemical ex-
cipients,

The guidelines which {ollow were de-
veloped primarily  for antinicrobial
neents applied to the entire body sur-
face,

Appropriate tests from the guwdelines
should be chosen to reflect adequntely
the intended u.e of the product contain-
ing the antimieroblal agent. Aerosols,
[or example, should include Inhalation
tosts.

The Fanel recomnizes that there may
be honest disagrecment among scien-
tists os to the most appropriate desinn
of a protocol for many of (he tests
required to provide the data on which
a fiupl determination of catepory can
reasonably be made. Int thas event, con-
ferences with expert consultants and
with representatives of the Food and
Drug Administration are recommended.
The Panel also recognizes that they have
recommended studies in arcas and with
specified details for which precedents
are nol common,

GUIDELINE FOR SACETY AND EFFICacy
TrsTING OF OTC TOPICAL ANTIMICRORIALS

Preparalions applied to the skin for
the purpose of reducing microbial counts
or to elfect control of Infcction may he
applied to limited areas or to entire
body surfaces. The followihg points are
suzgested as guidelines for the safety and
eflectiveness evaluation of topically ap-
plied chemicals, Since some products
containing an  antimicrobial agent(s)
may be employed only over a lmited
surface area and,or for a limited tune,
all of the specific tests in the guidelines
list (as well as others) may not be re-
quired.

Sinee topical products frequently have
o considerable plucebo effect, there must

FCOERAL REGISTER, VOL. 39, NO. 179—FRIDAY, SEPTCMBER
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he some demonsiration that the formu-
lated product Ly better than the vehlicle
alone, Testing of the complete formula-
tian for ¢llectivensan and safety will he
required Lo juwdpe Lthe haportance of the
velnele in the relewse of the aetive mere-
dient as well ay the intluence of formu-
lation on aspeets of eflccuveness and
safety, .

A, Safely. (Tests below to be per-
formed on suitable animals and then on
humans when applicable, appropriate
and ethically feasible,)

1. Topical (fkin), Determine:

o, Primary irritation potential following
fweute and subacute exposure. Special atlens
tiern devoted to eyes, mucous membranes,
and gentlalln.

b Allerprie contact dermatitls potential
fullowing acule and subacute expasure,

¢ Photosensitivity potential (phototaxie
and photonllergenic). Teuts to he conducted
in approprinte age bracket in men and
women and ia sufficlent nutmbers to deter-
mine safety.

d. Elfect on wound healing,

¢ Ilect on skin pigmentation.

f. Bifect on total skin feora to insure nho
detrimental over-growth of a particuiar bac-
terial or fungnl species.

r Substantivity or accumulation in or on
the skin.

Note' The ahove tests should be performed
using the chemical tn pure form and in the
final complete formulntion to judge the effect
of sehicle in the relense of active jngre-
dient(s),

2 Systemir, Determine:

a. The adeduacy of or develapment of
chemical analysis and/or bloassay techniques
ot the detection of the chemical and meta~
holites in biological tissues and secretious is
essential,

h. Degree of nhrorption (hlood level)
through Intact nnd abraded (damnaed, dis-
cazrd) Akin and mucous membrane after
acute and subchronie exposure nnd where ap-
propriate, chronte exposure 1f the produel 1g
. nerosol, ndecuate  Inhalatlon  studies
shiotld be conducted.

¢ The target organ(s) for toxicity efTects
vin aral, topiend and/or parenteral routes Re-
Inte tovic1ty to blood levels of chemical agent.
Deteumine the "no-effect” and “ecffect™ level
{n the «ame specles and same study.

d ‘The LD. | highest dose killing no anlimnls
and towest (ose Killing all the tost animals
by ornl and topical routes, if possthle,

. Tissue distribution, metabollie rates,
mctabolie {ate, and rate and routes of excre=
tion,

[, Teratogenle, mutagenle,
and reproductive eflects.

-

carcinagende,

Notr: The above tests should be performed
using the chemical In pure form and in the
final complete formulation to judge the effect
of vehicle tn the release of the active ingredi-
ent(s).

B. Effectiveness. The Panel has estab-
lished by its definition of a skin antisep-
tic that only this product category re-
quires controlled clinical studies to estab-
hish efficacy. The Panel accepts that in
the definition and/or historical use of
other preoduct categories, the reduction
of the normal flora, both transient apd
resident. has been suflliciently supported
as an jdded benefit in all other products
where antimicrobials are included in the
formulation.

In the context of all of the definitions
the concept that the products must be

safe and non-irritating 13 expressed.

13, 1974
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Testing of the irritation of topically ap-
plied products can be performed by ac-
cepted procedures,

Since product categories which did not
exist previously have been defined by the
anel, there will be o need to develop
adequate testing procedures m some of
these new wreas. There s particularly
necd to develop in vive procedures for
the newly defined products. The gutde-
limes which follow are desipned as an
outhne ol suggested procedures which
the Panel feels will charactenze an anti-
microblal product or ingredient, Cer-
tainly, the Panel recognizes that changes
and additions will need to be made as
newer techniques become accepted.

1. In vilro. a. Develop techniques for
adequate neutralization of the chemical
agent, before testing its antimicrobial?
spectrum. Insure that the neutralizer is
not toxic to the test organisms.

b. Determine the antimicrobial spec=
trum of the chemicalis) alone and in its
final formulation, Use both standard
cultures and recently isolated strains of
each species. Cultures representing nor-
mal skin flora and skin pathogens should
be selected.

The following outline has becen pre-
pared to serve as a basic guide for Lthe in
vitro characterization of the activity of
an antimicrobial ingredient:

c. Determine the minimal inlubitory
concentration (MIC) under standard
conditions against standard organisms
with known phienol coeflicients and sus-
ceptibilities  to other antimicrobial
chemicals.

A series of recently isolated mesophille
strains including members of the normal
flora and cutaneous pathogens (100 iso~
lates) should be selected. Representatives
of the following groups should be in-
cluded.

Note: Special media and/or environniental
conditions may bhe required:

1. Staphylococel-5 groups.

2 Nicrococel.

3. Pyogenlc Streptococel (Groupr A, €, D
should be Included )

4, Diphtheroids-Lipophilic, Non-Lipophilie,
Angerobic (Propromibacterium) .,

5. Gran negative enteric hacilll;

I Escherichia, Entcerobacter, Klebziclla,
Protens, nnd Serratia should be included,

it. Pscudamonas aeruginosg and Pscudo-
monas species.

6. Nriwsseria specles.

7. Aerobic Spore-Formers.

8. Atypilcal mycobactetin=-fast growing
RLEgjns.

9. Fungi—Yenst-llke species. Pityrosporum
ovale, Pltyrasporum orbiy ulare, Candida athi-
cans, Candida parapstlosts, and Toruwdopsis
glabrata.

10 Selected Filamentous Dermiatophytlic
specles,

11. Viruses—hydrophilie, Hpophille,

d. Determine possible development of
reststance to the chemical. Sublethal
levels of the active meredient(s) can be
incorporated into the culture medium for
an extended sertes of exposures, Use
standard  methods Lo determme  the
cmerrence of reslstance,

¢. Phenol coeflictent,

CUtAantimderobial” 15 defined as antihacterial,
antivical, nutifungal and antiprotozonl,

TUDIRAL RIGISIIR, VOL, 37, NO
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Use standard procediure with and with-
out a spectfic nentializer. If none is
available, use 10 pereent serum., Second
subeultures, to determine the viability of
the sty shiould be made,

f. Other tests for untimicrobial effec-
Liveness—datp substantiating antimicro-
bial action by standard procedutes, such
as the Sykes-Kelsey procedure, and
others wheive apphcable, should be used.
It would be advisable te include in the
i vilro test o chemmeados) wilth vecopr-
mized antinuerobial activity, lor purposes
of comparison,

2. In vavo,

st Appropriate tests approximating use
condilions for the clinical evaluation of
each label claim of the formulated prod-
uct should be carried out. Some of these
tests have heen described.

1. Quantitative and qualitative estimation
of tho skin flora. hoth transient and resident.

2. Glove fulce procedure.

3. Cade handwashing test.

4. Quinn handwnshing lest.

6 Sklu-strlpping or cup-scrubbing tech-
nigues should bo used.

b. Feastble methods of sampling mi-
crobial communities in several different
areas of the body, such as axilla, groin,
feet and hands, are necessary so that the
ecologicnl effects of use of the product
can be determined. This should include
records, not only of alteration in total
numbers, but of qualitative changes
(such as dommance of p different type
or change in antimicrobinl resistance)
in the residual culancous populations,

¢. Determine the minunal concentra-~
tion of the chemical necessary to produce
the results named’in the label claim(s),

Details of some of the specific tests
referred to in the Guudelines can he
found in Ref. 1 through 4,

REFERF NCES

(1) Hugo, W. B, “Inlibition and Deslruc~
tion of e Alwrobial Ceoll,” Acadenue Press,
New York, 19071,

(2) Kelsey, J € and G, Sykes. "A New Test
for the Assessment of Disinfectants with
Particular Reference to Thewr Use in Hos-
pitals,”” Pharmaceutical Journal, 202:607-
609, 1969.

(3) Lawrence, C. A, and S. 8. Block, Dis-
mfection, Stertication, qnd Preservation, Lea
and Febiger, Phtladelplun, 1968,

(4) Sykes, G, Disinfeetion and Steriliza-
tion, 2nd Ed., J. B. Lippiucote, Philadelphia,
1965, '

PRINCIPLES OF CLINICAL EFFECTIVENESS

STUPIES

In penerad, the Panel recommends {hat
the principles specified in 21 CIR 130,12
(@) (5) a4 he included as essential for
adequate and well controlled elinical
investigntions, The reader is also referred
to additional clinical testing guidelines
(Ref. 1), The [ollowing spectfic recoin-
mendations are mnde to emphasize their
importance in conducting clinical trials
for products in this class,

A precise stalement of the research
gonls nnd ohjectives: delimtions of the
e stiate Lo be studied. Fxamples: To
delerunne of “X" prodnet reduees Lhe
incidenee of supertiend skin infections
tspecily type) {0 apphed tspecify how),
to reduce maorhidity or cure Y™ disease

Since the Pancel is aware of the diffi-
cully in conducting this rescarch, 1t
might be prelerable to conduct such
studies in a controlled laboratory selting
rother than awalting the spontinncots
occurrence of discuse,

The allocation of the subjects Lo
treated and coutrol groups so0 thut bas
in assignment is avorded (randomization
or olther suitable method). Demotistra-
tion of compaiabibty of control group
tanalysis by age, sex, previous medical
hustory. ete.) . Lo

Because of the considerable “placebo
cffect” of topical medication, scveral
principles should be icorporated, when-
ever possible, in clinical trials of topically
applied formulations,

a. Caontrol groups should receive treat«
ment of either inert vehicles of “next-
best’” therapy, identical in appearance.
odor and consistency as the test medica-
tion;

b. A double-blind procedure should be
eniployed to minimize bias in reportmg

. of results,

Precise criteria for inclusion or exclu-
sion from study (clinical judgment; other
diseases; social class, ete.). Verification
of diagnosis of disease to be treated.

Definition of outcome response vari-
ables G(mprovement: How measured?
cure: How determined?). Are these ob-
jective or subjective measures?

Study design: Is it blinded? Large
enough sample to detect a difference?
Cross-over, ele.? The rationale for the
[{BISTIAIN

Completeness of the study (how are
mussing data, dropouts, etc., treated).

Data summarization and statistical
analvses. Are the appropriate tests of
signuficance used? Arve tables clear and
properly labeled? Are conclusions justi-
fied by the data?

Basi¢ principles applicable to clinical
studies in general and references used in
the development of these guidelines can
be found in Ref. 2 through 4.

REFERENCES

(1) ““Guidelines for Clinical Testing of
Topical Anti-infective Drugs” developed by
the Fond and Drug Administration and the
Tharmaceuiieal Manufacturers Associntion
I3 Included tn OTC Volume 020188, Copies
are nvallable from the Freedom of Informa-
tion Officer, Food and Drug Administration,
RBureau of Drugs, 6600 Fishers Lane, Rock-
ville, Marviand 20852,

(2) Burdette, W, J. and E. A, QGehnn,
“Ilanning and Analysiy of Clinwcal Studicy,”
Chnrien €, Thomng, Springtieid, 1870,

iy I, AL B, “Stattstieal Methods in
Chimical and Preventive Medicing," E. and 8.
Livingstone, London, 1062,

(1) Witts, L. J,, “Medical Surveys and Cling-
cal Trinls,” 2nd Ed., Oxford Unlversily Prezs,
New Yark, 1904.

SreciFic PRoTOCOLS RECOMMENDED .
By TiE PANEL

In the course of its deliberations, the
Panel has made certain suggestions and
recommended the development of spe-
cific protocols. Some of Lthese comments
and prolocols follow.

1. Determination of shin flora (Other
than on the hands), The development of
sampling techndagues in recent yenrs now
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permits a more accurate delermination
of the microbinl ora of various purls
of the hody surfuce.

Of the technigques which have been de-
veloped, Updegtall (Ref. 1) hos des
rorihed e reltable procedure for the de-
feonnation of quahtative chanpes in Lthe
trerobiad sk ftova, Thas technique con-
ststs ol sk stupping of microorganisms
usit cellophate tape The skin con be
steipped i consecutive Lwers fallowed
by culturing and ldentileation ol orgi-
nisms removed by consecutive strippings.

Williamson (Ref. 2) and Pachtman,
et al. (Ref- 30 have described cup proce-
dures utilizing a scrubbing  solution
placed in the cup which is attached to
the skin, Some means of agitation of the
liquid for more eflicient removal Is uscd.

The use of one or more of these tech-
niques allows the determination of the
number of miercorganisms per square
cm. It will also allow the determination
of the type of orgpanisms residing on
various areas of the skin as well as the
assessment of the efTect of the long-term
use of antimicrobials on the normal
flora.

A potential benefit from the presence
of the normal diphtheroid population of
the skin has been a point of speculation.
There are indications (Ref, 4) that these
organisms may discourage the develop-
ment of cutaneous infection by patho-
gens. If changes and shifts in population
occur after the repeated use of anti-
microbial-containing products, then 1t
must at least be known that the changes
are occurring.

In actual practice, the volar aspect of
the forearm and the small of the back
have been selected as areas for study
of the flora because of ense of sampling
and greater uniformity in type of flora,
It is suggested that individuals with a
high microbial skin count be selected as
subjects for studies in which there is to
be a determination of change in the
number of microorganisms in nny given
area of the body surface. Such indi-
viduals will reasonably show changes 1n

‘ various elements of the flora more easily

than those with low carringe or in those
who lack certain types of organisms,

In studies where quantitative changes
are determined, the investigator should
consider the fact that the count data
should be evaluated with appropriate
statistical procedures and models to
deal with high variability,

REFERENCES

(1) Updegraff, D. M., "A Cullural Method
of Quantitatively Studylng the Mlicroorpn-
nisms in the Skin,” Journal of Investigative
Dermatology, 43:129-137, 1064

(2) Willlameon, ', “Quantitnlive Fatl-
matlon of Cutaneous Bacterin,’” “Shin Hae-
trrin and Thrir Role in Infrction,” Edited
by Maibach, M. I. and Q. Hildick-8mith, Mc-
Gruw-Hill, New York, 19065,

(1) Pachtman, E A, E. E. Vicher and
M, .I. Brunner, "The Bnaeteriotogic Flora In
Sebarrhete Dermntitta™ The Jowrnal of In-
vestigutive Devmalology, 22RO s, InG4

(1 O1C Antimicrabinl T PPanel Sammary
Minutea fur tho HSeplember 14, 1072 teeling

2. Isolation of mam negative and
olher organisms from the skin. Gram-
negative bacterin do not occur as resi-

PROPOSED RULES

dents of the <kin of all individuals, and
when present mny be found only as
smaldl localtzed populations. They oceur
st Trequently in molst areas such as
the axiiln, the peri-nnad region and the
toe-webs. It hiag however been shown by
Taplin tRefl. 1, and Amonetie and Itos-
cnberg (el 2> that the repeated use of
preparations contaimng antimicrobinl
submtancees may lead Lo a chnnge in the
compostiion of the cutancous comnu-
nity so that grnun negative species, or
even yeasts may beecome donunant. This
my e very serious consequences as
cntanecous or even systemie mlections
may develop. It is therefore insuflicient
Lo study only the eflects of long-term
repeated use of an antimicrobial prod-
uct on the total numhers of micro-
organisms on the skin. It Is essential to
know to what extent reduction of num-
bers is selective, and to study the com-
position of the residual skin population,
Special attention should be given to de-
termning whether repeated use of the
product lcads to a relative increase of
gram negative bacteria or yeasts in the
total population.

The Panel suggests the use of the fol-
lowing procedures as a means of facili-
tating such studies.

A. A prelimmary investigation of
groups of individuals should be made so
that carriers of gram negative organisms
can be identified. To find these carriers,
samples should be taken from the fore-
head, axilla, groin and toe-webs as well
as from hands and back, The groups of
subjects selected for the testing of the
preparation should inciude the gram
negative carriers previously identified.

B. Sampling techniques which can
provide reasonably reproducible results
should be employed. These have heen
histed 1n the general guidelines. The
sample taken from the skin should be
suiliciently Inrge to permit the quantita-
tive inoculation of several different solid
media. :

C. The {ollowing types of media should
he inoculated with a measured volume
of the sample:

1. A nounselectlve medium such as blooda
agar or TSA (Tryptlcase Sog Agar).

2. Selective media appropriate fot the 1so-
Intion of microorganisms of special impor-
tance as skin inhabliants:

a EMIl (Eysin-Methylene Blue) or Mac-
Conkey Apnr for coliform organlsms.

h. TIrgasan  (‘Urielosan) -~containing sgar
for Psrudnmnonas specles,

c. Staphylococruy Wsolation agar, ¢ g, Staph
no,

d. Crystnl Vielet-Diocd Agar for betn-
hactnolytic streptocoect.

e, DTM (Dermntophyte Test Medium) for
Candida and dermatophytes described by
Taplin et al. (Ref. 3) and Rcbell and Tap-
lin (tnf 4),

D. While quantitative esthimates of the
ditferent tvpes of orpanlsms composinge:
Lhe cubimeous populations may be ob-
tinhed from Lhese primary cultures, it
may be necessary to study Individaal
isolales in much further detatl before

JNa7

they can be ldentified and. the implica-
tion of thelr presence assessed.,

‘The Puanel 18 fully aware of the difMm-
culties involved in the examinalion and
tdentiftention of microorpanisms living
on the human skin. IL would welcotne the
development  of new  samphing techs
niques and media especially selective for
cutancous mierobial stroins, Elabora-
tion nnd tmprovement of the methods
currently used o tnvestipation of cu-
tancous ecolopy s urgently required.

REFERENCES

(1) Taplin, D. N. Znins and G. Rebell,
“Environmental Influences on the Micro-
blology of the Skin' Archives of Environ-
mental Health, 11:548-550, 1965,

(2) Amonette, R. A. and W, E. Rosenberg,
“Infectlon of Toe Wehs by Gram-Negntive
Bucterin,” Archives of Dermatology, 107:
71-73, 1973.

(3} Tapiin, D, N. Zalas, G. Rebell and H.
Blauk, "Isolation and Recoguition of Dermat-
ophytes on a New Medium (DTM),” Ar-
chives of Dermatology, 99-203-209, 1969.

(4) Rebell, G. and D. Taplin, “"Dermato-
phytes, Thewr Recognition and Identifica-
tion,” University of Miaml Press, Coral Ga-
bles, 1970.

3. Effectiveness testing of a surgical
hand scrub (glove juiwce test). Panel
members working with Food and Drug
Admiistration personnel and other
microbiologists (Ref., 6§ and 9) recom-
mended the following which is required
by the Food and Drug Administration.
The test described must be performed to
support the efficacy of a product labeled
as a surgical hand scrub.

Introduction. The determination of the
microbial counts found in the accumu-
lated fluid in the surgeon’s gloves has
been suggested 1n the literature as a
method for the determination of the ef-
flcacy of surgical scrub products. The
use of routine hand-washing procedures
derived from the Price Test described
in 1938 (Ref. 1) have their place but the
results of these tests ave easily manipu-
lated by changes in the routine, timing,
and recovery procedures, The develop-
ment of improved sampling (sampling
solution) procedures and recovery tech-
niques (neutralizers) by Williamson
(Ref. 2), Ulrich (Ref. 3) and Engley and
Dey (Ref, 4) has greatly improved the
reliability of skin sampling data. An ef-
fectiveness test which more closely
simulates the actual procedures carried
out by the surgeon is desirable and nec-
essary.

This protocol is meant to be a guide-
line for performing tlests to support
claims of effectiveness as n surgical hand
scrub. It will undoubtedly be modified
with expevience.

Criteria for subject selection. 1. Mixed
male and female. Race should be re-
corded.

2. Adults,

3. Subjects will vary greatly in the
number of microorganisms carricd on
the skin, Subjects with a high hand count
s measuied by sampling with the glove
juice procedure should be used for the
test. Counts should be in the range from
1.5 10" to 4 x 10" per hand.
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4. Medication, Subject receiving antl-
blotics or taking oral contrageptives
should be excluded from Lhe test.

5. Thirty (30) subjects per test.

Pre-test period. 2 weeks,

The subpcets tor this test should not
une uny prodyels contanmg antunieyo-
hrtls Lor at Teast 2 weehs prior to the Ltest.
Thls restriction neludes antimicrobial
antiperspirants and deodorants, sham-
poos, ereams, lotions, soups, or powders.
Subjects recelving antibiotic thernpy or
taking oral contraceptives shiould be dis-
qualified.

Bubyyects should be issued rubber gloves
to be worn during their daly routine
when they come in contact with deter-
gents, acids, bases or solvents.

Gloves for test. Gloves should be
washed with stervile distitled water be-
fore use and applied wet. Gloves which
are pre-powdered should be carefully
washed free of powder as many of these
powders contain antimicrobials.

Baseline period and sanpling. The
baseline period should be one week fol-
lowing the two weeks of the pre-test
period. The baseline counts should begin
on day one of the bascline perind. This
initial count is a screen to determine
eligibllity.

The day one count is also one count
to be included for the mean baseline
count. The counting procedure should be
performed on day seven and also on
either dny three or five for a total of
three estimalions of the baschne count,

The bascline counts should be per-
formed using exactly the same sampling
and recovery techniques used for the test
products under the testing procedure.
Thls information will also be used to pro~
vide evidence to asscss the nssumption
that the right and left hand gave com-
parable results.

Both hands should be sampled for the
basellne count. Subjects shoyld not wash
prior to the counting procedure on the
day of the test.

Baseline procedure is as follows: Hands
{including 2; of the forcarm are washed
for 10 seconds with Camay soap and
sterile distilled water at 35-40" C. The
excess water is shaken from the hands
and the gloves are donned with the
hands wet, Sampling solution (sce Ap-
pendix) s added to the gloves (volume
of samphing solution should rematn con-
stant for all tests)., The glove is held
closed at the wrist by the subject while
an attendant massages the hand for one
minute, A measured voluine Is withdrawn
for the count,

TESTING PROCEDURE

Serubbing procedure. The scrubbing
procedure should be exactly as divected
on the label of the product being tested,
including the use of nafl cleancr and/or
a brush if indicated. The hand and 2
of the forenrm should be serubbed.

Sampling {echnique and limes, After
the scrub is performed, loose-filting sur-
geon's or examining gloves are donned,
Lenve the hands wet by shnking off excess

., water when the gloves are domned. Inune-
diately, the designated control hand i3
sampled for the one minute count as fol-

PROPOSED RULES

lows: Sampling solution contuning buf-
fer and swifactand boadded o the glove,
the hand fs massaped Dr one minute, and
a measured sample 1emoved for plat-
ing. The volume of the sampling solution
added to the glove shiould be kept con-
stant for all tests, The fluld should be
shaken vigorously prior to dilution or cul-
turing. If diluent is used, neutralizer
should be added to dilntion blanks,

The plove is lo rempin on Lhe other
hand lor the duration of the titue of the
test. It 1s sugpested Lthat at least 1, 2, 3,
4, 5, and 6 hours post scrub should be
tested.

The times for wiuch a glove remains
on one of the hands after scrub should
be allocated by random selection among
the subjects in grouns of five. This proe
cedure is performed on day one and day
two of the test period. The procedure
should be repeated on day five after
sctubbing with the product according
to directions two additional times on day
two and three times per day on day
three and four at one-hour intervals, One
scrub should be performed on day flve
and the gloves allowed to remain on the
leitt band for 1, 2, 3, 4, 5, or 6 hours,

The number of subiects used for the
test should be 30 with randomization
into six rrroups (n =flve per group) cor-
responding to one hour, two hours, three
hours, four hours, five hours and six
hours. The nallocalion of subjects ton
groups remnins constant after initinl
ratdomization,

Recovery media. A medium contain-
ing a neutralizer speetfie for the anti-
microbial bemg tested must be used.
Media which have been used in the past
include: Letheen and Trypticase Soy
Arar with Tween 80 and serum added.

The neutralizing system used for anti-
microbial agents must be tested, and
the data from the tests submitted, to
show that the system is adequate, The
neutralizer should not be toxic to cells
and must be effective in neutralizing the
specific chemical, This data must be
submitted.

The cultures should be mcubated at
30427 C. for 48-12 hours, If culturing
for specific organisms, such as fungl or
annerobes, §s undertaken, appropriate
culturing procedures should be insti-
tuted.

Duplicate plates have been roulinely
used {or plating in the past. Because of
the inherent variability m ¢ounts and the
presence of clumps of cells from skin
sampling, it Is surpested that at Jeast
triplicate plating be used. A larger nume-
ber may be required, depeuding on the
varinbility, The counls should be 1e-
posted as eount per hand,

There are varintions of Lthis procodinge
in use, For instance, instend of snmpling
directly from the glove, the glove 1s re-
moved, turned Inside out Into stripping
fluid, and the hoand rinsed with sapling
solytion as well, I varnations of this test
are to be usced, the protocol should be
chieeked with Food nnd Drug Adminis-
tration personnel first.

Data handling—desion—statistical as-
pects. It is assuwmed thet there are no
right versus left hand dlffcrences in

mucrobial count. It is known that mi-
crobinl handedness (a difference in count
between hands) exists: however, there
1 apparently no relationship to whether
the subject is left or right handed. The
posstble difference i counit should Le
compensated for with the nntal ratudum
alloculion of subjects.

This will be tested sing the baseline
count to validate assumptions about the
iluence of handedness, It is necessary,
therefore, to keep data for the left and
right hand distinct.

The assignment of hands Is as follows:

1. Right hand at 1 minute as observa-
tion of reduction from baseline (right
band baseline) on all subjects (30 sub-
jects),

The ohjective of the deslgn will be to
test as follows:

a. Test the logs reduction from base-
line 1 minute after scrubbing with fast-
acting broad spectrum antimicrobials,

b. Test the initial log. reduction from
bascline otie minute after scrubbing with
o substantative antimicrobial,

"o, Test the log. reduction from base-
hine 1 minute alter scrubbing following
3 days with three consecutive scrubs per
day performed at one-hour intervals.

BTATISTICAL ASPECTS

a. A test of the assumption that the
arent produces a glven log. reduction,
such as 1-loga, 2-logw, or 3-10g., reduc-
tion will be mnade using the data from
thie onc minute result from the nght
hond compared to the average baseline
right hand baseline), A method lLike a
paired L-test could be used,

b. Left hand at a time designated by
randomn assignment to one of six time
periods  (flve subjects in ench of nix
groups) will be compared to left hand
bascline.

The gbjective here will be to charac-
terize the trend (in microbial growth)
with thme up to six hours. It {5 desirable
that the count, over six howrs, with fast-
acting, broad-spectrum antimicrobials
not exceed the baseline. It is expected
that the count will not excecd bascline
in six hours in the testing of substan-
tive antimicrobials.

ANALYSIS

The analyses will be performed first
ot each replication. There s replication
of the entire test on day two and on
day five after three consecutive washes
at hourly Intervals on day three, four,
and five, Use the orlzinal group assipgn-
ments of subjects observed for the siume
time nperiods as determined by random
allpention,

Tests of trends may be done wning
cither an orthoronal procedute or some
sultable represston method. A combined
analysis using the results of the three
repHentions is posstble using an appro-
printe annlysis of variance technique, For
exaunple: an analysis of varince on
the total set of experimental results
using the model described on page 519
("Statistlend Prinetples tn Experlmental
Desien,” B J. Winer, McGraw-HIIl Book
Company, 1261) where hours correspond
to {actor A and replications correspond to
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factor B. Baseline could be introduced
as n covarinnt, Tests of trends using the
orthogonal procedures wlll be employed.
AUPENDIX

1 Sampling soltwon (Willlnmnon, et 2).

fhton X 1ob—g 1 percent in 0,076 M
phosphiate buner.

pit Th

2. Sumpling Aud, (Peterson, Rel. 8 and
o).

rotassitun phosphate (monnbasie) -0 4 g,

Sodium phosphate (dibosic) —10 1 .

Triton X-100--1 8 g.

Disvilied water—1 liter.

Final pif 7.8,

The Glove Juice Test is required to
show the effectiveness of a product to
be labeled for use as a surgical hand
scrub. Other handwashing procedures
should also be performed If there are
indications for personnel handwashing.
The two preferred procedures are the
Cade and the Quinn handwashing pro-
cedures. The detalls of these tests are
published in the liternture. Following
are some comments about these pro-
cedures are offered.

4, Efectiveness testing of handwash-
ing products—a, Comments anplicable to
all handwashing testing procedurcs. The
numbers of micro-organisms present be-
fore and after scrubbing with various
formulations have heen enumerated and
repotted in the literature over the years.
One thing which has not been reported is
the identity of the micro-organisms re-
moved and those which remain, The
spectrum of micro-organisms against
which any one of the antimicrobial
agents acts Is variable.

The effect of the prolonged use of such
products on the normal human skin flora
is essential information for all antimicro-
bials designed for repeated use.

There are indications that replacement
populations may indeed occur if certain
micro-organisms are renioved or sup-
pressed (Ref, 7T and 8). In addition it is
becoming evident that the normal flora
of the skin may protect against skin in-
fections.

The comments concerning the use of
multiple plates in the culturing proce-
dures as well as the evaluation of specific
neutralizers for use in the testing of anti-
microbial agents apply to all in vivo
testing.

b. Cade handwashing procedure. This
test has been described by Cade (Ref,
5) and is an adaptation of the Price
{1938 handwashing test.

This procedure has been widely used
to estimate effectiveness. It has also been
wlidely adapted.

It has been the practice to use 6-10
subjecls for basin tests. The count data
are utilized Lo compnre the mean base-
e eount with the count after uae of
the test product. The comparison is most
often made as “pdreent reduction”. This
hns been the ceriterin of effectiveness,
frequently without further analyss.

If one conalders tho inhevont vivins
tion. the number of subjects is not at all
adequate.  Other, more  sophisticnted
analysis, such as annlysts of covmrtance
il hypothedds testing of whether the re-
duction meets an estabished eriterion, 1s
required, rather than slimple and paossibly

PROPOSED RULES

misleading percent reduction. Subjects
must refrain from the use of all products
containing antimicioblals for two weeks
puor to the test. The period for estinb-
Hahimnnt of the Yasellng count for sub-
jeets in the test should be at least two
weeks. Sampling for bageline counts
should be toward the end of the baseline
control period and should be done at
Jeast three titmes, Subjects taking anti-
bioties or ornl contraceptives should be
dIsqualitied.

A non-antimicrobial soap should he
used for washing when microbial counts
are Lo be done.

c. Quinn split-use test. This test has
been described as A maodification of the
Cade Test (Quinn, 1954, The primary
difference s thnt one hand is used as
the control for the test hand instead of
using an established baseline count as the
control.

The comments made previously con-
cerning the number of subjects In the
test apply here.

The comments concerning subjects
also apply. There {s hormally no bascline
count established. Subjects should re-
frain from the use of products contain-
ing antimicrobials for at least two weeks
prior to the test (pre-test period) since
many ingredients are substantive, The
Panel recommends the cstablishment of
a baseline count during the week follow-
ing the pre-test period as a good addition
to this testing procedure,

d Testing health-care personnel hand-
washing product. Since the result ex-
pected from the use of this type of prod-
uet is the reduction of the transient flora
acquired as a result of patient cave or
as a part of hospital routine, the testing
must involve the artificial contamination
of the hands and forearms, This proce-
dure can be executed by dipping the
hands into a liquid culture with at Jeast
10* organisms per ml. and allowing one
minute before proceeding. The artificial
contamination of the hands may also be
produced by handhing heavily contamin-
ated materials to simulate actual prac-
tice,

The product under test should be used
according to the directions on the label.
Since these products are designed to be
used with multiple replication, the ef-
fectiveness testing procedure of hand
contamination and washing followed by
evaluation of the count of the contam-
inating organisms should be done at least
26 tlmes in succession. Soine period of
time should be allowed between repeats.
Evaluation of the count on the hands
can he done approximately every 5
washes.

In ovder to velinhly earry out this test,
nomyuker stradn of oo omicioorpganian
should be seteeted for use which 1x nol
part of the normal tlorn and which may
be casily identified on culture plates. Two
ovganisms frequently sclected for this
phitnase nr@ Norralin moteerocna (pigs
mented strairg and Bacillug subtitis var.
nwger (straln globlgih, Detrich isolate—
AT'CC 9372,

M FRENCFS

(1) P'rice, P. BB, " 'lie Bacteoriolopy of Nors

mal Skin, 8 Now Quuntitative Test Applied

-
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to a Study of ths Bacterinl Flora and the
Matnfectant Actlon of Mechanienl Cleana-
o, Jnurnal of Infectious Discases, 03:301-
310, 1018,

{4y Witlinmaon, I, "Quantiinlive Tatima-
o of Cualpneouns B tenn SNt Hatertg
and Thewrr Rote v (nfection,” Ediled by Mal-
kach, H. I. and ¢, Hildick-Sinith, McCiraw-
HilL New York, 1965,

(3) Uirich, J. A, "' Dynamics of Bactorlal
Skin Populntions.” “Skin Bacleria and Their
Raole in Infretion” Fdited by Mnibach, UL I
and Q. Mildtck-Smith, McQOeaw-111l, New
York, 1046.

(4) FEngley, F. and B. P, Dey, "A Universal
Neuatrniizing  Medium  for  Antimterobial
Chemlenis,” Proccedings of the Chemical
Specialty Manufacturers Assoctation (CSMA),
Mid-Year Meeting, pp. 100-108, 1970.

(5) Cade, A, RR., “A Method for Testing the
Degerming  Efficiency of Hexachlorophene
Soaps,” Journal of the Society of Cosmetlic
Chentists, 2:281-290, 1051,

(G) Peterson, A. P, “The Mlcrohiology of
the Hands: Evaluating the Effects of Surgical
Scrubs,” Developments in Industrial Micra-
binlogy, 14, 1072, Draft of paper submitted
for publication 18 included in OTC Volume
020186,

(T) Amonette. R. A, nand E. W. Rosenberg,
“Infectton of Toe Webs by Gram Negative
Bacterta,”” Archives of Dermatology, 107:71-
73, 1973,

{8) Ehrenkranz, N. J, D, Taplin and P.
Butlt, "Antihlotic-Resistant Bacteria on the
Nose and Skin: Colonizatlon and Cross-In=
fection,” Antimicrobial Agents and Chema-
therapy, 265-264, 196G,

(9) Peterson, A, F.. "The Microhlology of
the Hands: Assessing New Scrubbing Devices
and Procedures,” Draft of paper submitted
for publication Is inciuded In OTC Volume
020186,

5. Effectivencss tlesting of a patient
nre-operative skin preparation. The his-
torical use and basie effectiveness re-
quirements are presented under the gen-
eral discussion of efficacy of pre-overative
skin preparations, The reader is referred
to the definition and discussion of the
product.

There are no established protocols for
the testing of this category of products.
From the defined use of the product, the
antimicrobial as well as the formulated
product, should be tested for basic in
vitra data to establish its broad-spectrum
activity. (See Guidelines).

The in vivo eflicacy testing procedures
should utilize the skin sampling proce-
dures in the Guidelines and in the dis-
cussion of efficacy. Since any given avea
of skit surface can be tested, the control
area ¢an be the same location on the
othet half of the same suhject (bilateral
paired comparison),

Since the definition states that rapld
activity is required, the lime for testing
activity should be 30 minutes maximum.

The baseline count on the control aren
matrhing the test nrea should he estnba
Heied uslng cup-scrubbing, tape strip-
ping lLechniques or other appropriate
sampling techulques. The sawme proce-
dure should be used for skin area treated
with the active product. The test must be
dotie UsitE AN adaqunte pobulation and
with sampling (iom skin areas on var-
ious parts of the body and certainly, in-
ctuding the genttal arens.

It is essentind that the sample from the
skin be properly neutenlized to inactivate
active chemical carrled over from tho
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skin. The neutralizer used must be tested
for toxicity to cells and for efficacy as
a ncutralizer. ‘The sample as well as the
culture conditions must be adequalte Lo
determine the range of organisms which
ran be teolated from Lhe skin., 1Bee
€ huielo Htes foy supddested medin) . A mini-
mum ol three-lop reduetion will be re-
guired to extabilsh eticacy for a product
lubeled as a pre-operative skin prepara-
tion.

6, Testing of a skin wound cleanser.
This product category has been estab-
lished and defined by this Panel. The
reader Is referred to the definition and
discussion of product category. Inherent
in the definition is the concept of cleans-
ing and removal of foreign material.

Absence of delay in wound healing must
be established for a product in this
category.

The Panel recognizes that the testing
of delay in wound healing, particularly
in hurnan subjects, is difficult.

Animal models have heen used with
artificially contaminated wounds by
some investigators (Ref. 1, 2 and 3). Sce
Efficacy. Discussion and Iodophor State-
ment.

There §s a need for the development
of procedures to determine whether topi-
cal products applied to minor skin
wounds would delay healing in human
subjects. Until adequate human testing
procedures are available, data from ani-
mal models will be required to support
safety of a product to be labeled as 8
skin wound cleanser,

REFFERENCFES

1. Dalant, A. 8, P. L. Hill and I, W, Wan-
namaker, “Experimental Infection of the
Skin in the Hamster Simulating Human
Impetigo. ILI. Assessment of Varlous Thera=
peutic Regunens,” Journal of Pediatres,
4883900, 1971.

2. Edlich, R. F. I. R. Schmolka, M. P,
Prusak and M. T. Edgetrton, “The Molecitlar
Basis for Toxlcity of Surfactants in Surglcal
Wounds,” Draft of the Unpublished Paper
1s included in OTC Volume 020746,

3. Custer, J, R. F. Edlitch, M. Prusak, J.
Madden, P. Panek and O. H. Wangensteen,
"Studles {n the Management of the Con-
taminated Wound. V. An Asseszment of the
EfTectivenesa of plllaoHex and Betadine Sur-
gleal Scrub Solutlons,” The American Jour-
nal of Surgery, 121:672-575, 1971,

7. Efiectivencss testing of a skin wound
protectant. The reader is referred to the
definitlon and discussion of a skin wound
protectant. From the definition, a skin
wound protectant must act as a physical
barrter. ‘The testing of barrier materinls
ran be done with a model system and
fluorescent particle challenge to the sys-
tem with subsequent detection of the
challenge particles on the other side of
the barrier. A model for this challenge
will have to be developed,

The second aspect of this definition to
be tested 1s the Inck of promotion of the
rrowthh of microorgantsms. This charne-
teristic can be tested first {t an animal
modetl system in which a wound Is arti-
ficinlly produced In the animal skin. The
exicent of the microblal growth In such n
system may be tested with varlous levels
of microbial contamination added to the
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wounds. The growth or reduction of
rrowth could bie follovwed by appropriate
skin sampling technlbuetes petformed in

“n Ume serles afler npplieation of the test

product, The growth mny also be nssensed
by using an Ingeulum lower than tha
minimum infeetive dose of a pathogen
for the animal followed by delerminntion
of Infections in the treated animals,

Animal tests should be followed with
human testing, At the current level of
development of techniques, artificial con-
tamination in humans cannot be recom-
mended. However, a standard wound,
such as that produced by a skin punch
biopsy. may be used to test whether the
product to be labeled as a skin wound
protectant promotes microbinl growth in
a minor wound. Another appronch in the
production of an artificial injury for
human testing which might be used is the
1epetitive skin stripping  teclinique of
Marples (IZef. 1), This procedure uses the
repented removal of skin layers with
cellophane tape until the glistening layer
is exposed. This minjor {njury can reca-
sonably be used for these testing pur-
poses but would simulnte only very minor
wounds. Skin graft donor sites might
also be usecd.

With any model setected for testing,
particular attention should be given to
testing the growth of anaerobic micro-
organizms where an occlusive system ls
used, It Js expected that up-to-date
techniques for the isolation and growth
of anacrobes would be employed.

REFFRENUFY

{1) Marples, R. R. nndd A, M, Kligman,
"Racterial Infecttion of Superficial Wounds:
A Human Madel for Staph ylococeus aurens ™
Eptdermal Wound Healing, Edited by Mnals
bach, H. I. and D. T. Rovee, Tearbook Medt-
cal Publishers, Inc, Chicagn, 1972,

Therefore, puisuant to provisions of
the Federal Food, Drug, and Cosmelic
Act (secs. 201, 502, 505, 701, 52 Stat.
1040-42 as amended, 1055-56 as amended
by 70 Stat. 919 and 72 Stat. 948; 21 US.C,
321, 352, 355. 371) and the Administra-
tive Procedure Act (secs. 4, §, 10, 60 Stat,
238 and 243 as amecended; 5 U.S.C, 553,
554, 702, 703, 704> and under authonty
delegaled to him 21 CFFIR 2120, the
Comunlssioner of Food and Drugs pro-
poses that Subchapter D be amended,
pursuant to the recommendations of the
Advisory Review Panel on Over-the-
Counter Topical Antimicrobial Drugs, by
adding a new Part 333, eflcetive 6 months
after publication of the final monogrnph
in the Feneral RecisTen, to read ns {ol-
lows:

PART 333—TOPICAL ANTIMICROBIAL
PRODUCTS FOR OVER-THE-COUNTER
HUMAN USE

Subpart A—~Goneral Provisions

Sre.

M3l Scope.

33233 Defindtionn,

Subpatt B—Active Inpradients

333.30 Patlent pre-operntive skin prepara-

tion.

33140 Skin wound clenpser,

Subpart C—Testing Procodures
33380 Preservative testing.

Subpart O—ULabeling
Bee,

WRETO Antimiterobind soap

U5 Tlealth-earo pereonnel hundwnsh

FLEAD [t lent presoperative akin prepoine
f1an

ARG Suin anti-rpiie,

A 00 Skt wonned cleanter

ABLHH BRIN wonnd pratectun

33309 Surgleal hand ~epub,

Avriontee: Federal Fodd, Drug, and Cnse
mete Act (reem 200, 502, K05, T01, 52 Stiat
1040 42 ns mnended, 106G 56 as amerinled hy
T2 Btal P and 72 Stat 048: (21 U S.C. 321,
352, 355, 371), and Admiunisteative Procediire
Act (cecs 4, 5, 10, 60 Stat. 238 and 243, as
nmended; 6 U8 C 553, 554, 702, 703, 704y,

Subpart A—General Provisions
3 e |

An  over-the-counter antimierobial
product in a form suitable for topical use
is gencially recognilzed ag safe and effec-
tive and is not mishyanded if it mects
each of the following conditions and
cach of the general conditions estab-
lished in § 330.1 of this chapter.

§ 3303 Delinitions,

For topical preparations when applied
at acceptable use coneentrations (the
dilution recommended for use as distin-
guished from marketed concentrates) as
used in this part: .

(a) Antimicrobial soap. A =oap con-
taiving an active ingredient with in vitro
and in vivo activity against skin micro-
orranisms

thY Health-care personnel handwash,
A snle, nonirritating preparation  de-
saned for frequent use which reduces
the number of transicnt microorganisms
on intact skin to an Initial baseline level
after ndequate washing, rinsing, and dry-
ing. If the preparation contauns an anti-
microbial agent, it should bhe bhroad-
spectrum, fast-acting., and if possible,
persistent.

(e) Patient pre-operative skin prepa-
ration. A =afe, fast-acting, broad-
spectrum antimicrobial-containing prep-
aration which significantly reduces the
number of micro-organisms on intact
skin.

«Y  Skin anliseptie. A safe, non-
frritatinge, antimicvobinl - contatoune
preparntion whitch prevents overt skin
infection. Clalms stating or implying an
cffect apainst micro-organisms must be
supported by controlled human studies
which demonstrate prevention of infec-
tion.

ieY Shin wound cleanser. A sale, non-
Ireitnting, Hauld ptepnration (or product
fo be wed with water) which aalads in
the yemoval of Joregen malerind from
sl superficial wounds and docs not
delny wotnd healing, '

(Y Shin wound prolectant. A safe,
non-jreitatiyee preparation apphied  to
spndl dleansed wounds whicly movides a
potective (phyuleal and/or ehemlendd
barrier and netther delnvs healtogr nor
Iavors the rowth of mlcro-orpanlsms,

(oY Surgical hand  serub, A sale,
non-lrritnting  antimicrobial-contninme
prepasation shich sipnienantly teducesa
the number of milcro-orpanisms on the
intact skin. A surgical hand scrub should

Seope,
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be broad-spectrum, fast-acting, and per-
sistent.

Subpart B—Active Ingredients

§ 333.30 DPatient pre-opernlive skin prep-
LN
Lo L oo ngredaent, The netive In-
greaent ot the pruduct consists of the
follovw iy witlhun the maximuwn dosage
limit established:
(1) Tincture of lodine. Todine tincture

\\contams not less than 1.8 grams and not

i

-

more than 2.2 grams of fodina (D), and

. not-less than 2.1 grams and not more

than 2.6 grams of sodium lodide (Nal) in
each 100 ml. of 44-50 percent ethyl alco-
hol or an appropriate denatured alcchol.

§333.40 Skin wound cleanser.

(a) Active ingredients, The active In-
gredients of the product consists of one
or more of the following within any max-
imurn dosage limit established:

(1) Quaternary ammonium containing
active ingredients. Quaternary ammo-
nium compounds (as Benzalkonium chlo-
ride, Benzethonium chloride and Methyl-
benzethonium chloride) limited to a use
concentration not greater than 1/750.
All preservative systems included in any
such formulation must e tested accord-
ing to the procedure described in The
United States Pharmacopeia XVIII
(page 846).

(2) Hezxylresorcinol. Hexylresorcinol
limited to & use concentration not greater
than 1/1000.

Subpart C—Testing Procedures
£ 333.60 Preservative testing,

All antimlicrobinl ingredients used
singly or as part of a preservative sys-
tem for a topical product identified in
§ 333.3 shall be tested to establish the
minimum effective preservative con-
centration for each product formula-
tion. Determine the minimum effective
preservative concentration according to
the procedures described in the United
States Pharmacopeia XVIIT (page 845),
The resulting data shall be submitted to
the Food and Drug Administration for
apbproval prior to use.

Subpart D-—~Labeling
§333.70 Antimicrobial <oap.

The labeling of the product may con-
tain any phrase in the definition of an
antimicrobial soap established in § 313.3
(a), Labeling may also Include the

, phrase(s)y: “Antimicroblal soap™, “antl-

bacterial soap”, ""reduces odor”, “deodor-
ant soap",

§ 333.75 Health-care personnel hand-
wash.

The labeling of the product may con-

tain any phrase i{n the definition of o

No. 170—Pt. Il——»_
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henlth-care personnel handwash estnb-
lished In §333.3¢b) . Labeling may aluo
Include the phraset.r “Decrenses bage-
teria on the skin”, “rediees risk nnd/or
chanee  of  ecross=infection”, “recoma
metidael for sepouled np',

§ 33380 Paticnt pre-operntise shin prep-

nenlion.

tay Indications. The labeling of the
product may contain any phrase m the
definition of a patient pre-operative skin
preparation  established in § 333.3(o).
Labeling may also mclude the phrase(s)
“kills microorganisms”, ‘reduces the
number of microorganisms in  the
treated area”, “broadspectrum” (if such
apphies).

(h) Warnings. The labeling of the
product contains the following warnings:

{1y “May delay healing or irritate
broken skin™. -

(2) Do not bandage”.

(¢) Directions for use. The labeling of
the product contains the statement, “Ap-
ply to (paint) the aperative site prior to
surgery and remove immediately upon
drying after application with 70 per-
cent alcohol, or use as directed by a
physician™,

§ 333.85

(a) Indications. The labeling of the
product may contain any phrase in the
definttion of a skin antiseptic established
in § 333.3¢d). Labeling may also Include
the phrase(s) : “Prevents skin infection”,
“controls infection™, "“demerming®, "kills
germs”, “bacteriostatic™, “hactericidal”,
“reduces the risk of infection and cross-
infection™, “mircobiocidal”, “first-aid
produect’”.

tb) Dirrclions for use. The labeling
of the product shall coutain the state-
ment, “Apply to affected area”, and con-
tain the recommended dosage for use,
timeo interval (if any) and method hy
which the product shall be used to pre-
vent overt skin infection for those par-
ticular organisms for which the product
is. generally recognized as sale and
effective.

§ 333.90 Skin wound cleanser.

(a) Indications. The labeling of the
product may contain any phrase in the
definition of a skin wound cleanser estab-
lished in § 333.3(e). Labeling may also
include the phrase(s): “To clean super-
ficlal wounds™, “wash superficial (small)
wounds”’, ‘“‘aid in removal of foreign
materiale such as dirt and debris”, “Irst-
ald product”.

(b) Warnings. The labeling for Quater-
nary samumonjum containing products
contains the following warnings:

Shin anmliseptic.

M

A

1) For produrts matketed as concen-
Lintes o “Ciaation: Moy cnuse eye te-
ritatlon or eyve ditunge unless dilnted ™

iy Dihite before ench use lo avold
apeilage
(2) "Use of solntion with oecebigyve

dressing is not advisable™,

fe) Dircetions for wye. "Vhe lubding of
the product shall contaln the statement,
“Apply to affected area”, and the recom-
mended dosage for use and method by
which the product shall be used to
cleanse a small wound without further
damage to the injured area.

§ 333,95  Skin wound protectant,

(ay Indications. The labeling of the
product may contain any phrase in the
defimitionn of a skin wound protectant
established in § 333.3¢0) of this chapter,
Labeling may also include the phrase(s) ;
“Protects against contamination", “pro-~
tectant”, “protects wounds', “first-aid
product”.

(bY Warnings. The labeling of the
product shall contain the following
warnings: .

(1) “Should not be used for large or
deep wounds.”

(2) “Should not be used for more than
(time certain) days except upon advice
and supervision of a physician.”

(¢) Dircctions for use. The labeling of
the product shall contain the statement,
“cleanse wound thoroughly before ap-
plying”, and contain the recommended
dosare and the method by which the
product should be used.

§ 3332.99

Sargical hand serab.

The Iabeling of the product may
contnrin any phrase in the definition
of a suregical hand scrub established in
§333 3.

Interested persons ave invited to sub-
mit their comuents in writing (prefer-
ably in quintuplicate) regarding this
proposal on or before November 12, 1974.
Such comments should be addressed to
the Office of the Hearing Clerk, Food
and Drug Administration, Room 4-85,
5600 Fishers Lane, Rockville, MD 20852,
and may be accompanied by a memoran-
dum or brief in support thereof. Addi-
tional comments replying to any com-
ments so filed may also be submitted on
or bhefore December 12, 1974. Received
comments may be seen in the above office
during working hours, Monday through
Friday.

Dated: September 6, 1974.

A. M. ScummnT,
Commissioner of Food and Drugs.
[FR Doc.74 -21066 Flied D-12-74;8:46 am)
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