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BENZETHONIUM

CHLORIDE NF

- GERMICIDE CONCENTRATE

PHILADELPHIA, PA. 19105

DANGER

KEEP OUT OF REACH OF CHILDREN

See First Aid and Other Precautions on Side Parel.

ACTIVE INGREOIENT:

Diisobutylphenoxyethoxyethyl dimethyl benzyl ainmonium

chloride, monohydrate . ... ... . . 9889,
INERT INGREDIENTS : 1.29,

EPA Reg. No. 707-116-AA 100.0%
EPA Est. No.707-PA-1

FOR NET CONTENTS

FORMULATION
USE ONLY

CCEPTED

1974

SEP 3

$195.f1

Minimum phenol coefficient—250
(S. typhosa—20"C—AOAC Method)

DIRECTIONS FOR USE

Benzethonium Chionde 1s a concentrate for furmutating Purposes
only Use uniy in accordance with the directions in the Technical
Buitet:n from the manufacturer

NOTE: This product should not be used ot compounded with
any reductng or oxidizing agents {(such as calcium hyporhlorite,
sohid perchlorate. or mitric acid) since such admixtures niay be
exipHosive.

Do not use in conjunction with sGap or any amome wetting agent
In prepanng packazing nuxes contaiming Benzetnomum Chlornide
use normal precautions for handhne powdered matenals likely to
create A dust

Use an exhaust fan to keep dust away from operators.

Provide goggles, gloves and respirators.

Under certain conditions, the use of protective
creams may be advisable.

DANGER

This product 4s contcaive Causes severe eye and skin dam age.

Do not et i eyes, G skan or on athim:. Protect eyes and shkin
when handhing Harmfol or 9t f swallowec  Avoid contanu
nation of food

FIRST AID: 1 case of contact. immediately flush eyes or skin
with plenty of water for atleast 15 minutes. For eyes, call a physi-
cian. Remove and wash contaminated clcthin. before reuse.

It swaltowed. drink promptly a farye quantity of milk, ege whites,
geltatin. solution or if these are not available, drok large quantities
of water. Avord alcchol. Call a physician immediately.

NOTE TO PHYSICIAN: Probable mu-osal damage may con-
trandicate the use of gastric lavage, Meacures azainst airculatory
shock 4 well as oxygen and measur . to support breathing
manually or mecharcally may be needed. It persistent, convul
S10NSs My be controlied by the cadtious vitravenous injection of
a short acting barbaturate drug.

Do not reuse empty contarier. Raturn to container reconditioner
or destroy by perforating or crushins and Durying «m a sate place.
This product s toxic to tisn. Do not contamimate water by cleaning
of equipmernt, ar disposal of waste,

NOTICE: Setler warrants thot the product contorms to sts chemecal
description and s reasonanly fit for the purpose stated on the
fabrel whern uaed in accordance with directions under normal
condihinns of use, but either this warrandly nor any other war-
ratity atmerchiantabehity or fitness tor a particular purpose, exgpress
orimphied, extends to the use storape or handhng of this groduct
contrary to Lsbet instructions, or under abnormat condetions, ar
under conditions ot reasonably toreseeable to selier, and buyer
assumes the risk of any such use,

PRINTED IN {).5.A,
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BENZETHON TUM CHLORIDE NF

GERMICIDE CONCENTRATE

These suggestions and data are based on information we believe to be reliable. They are offered in good faith,
but without guarantee, as conditions and methods of use of our products are beyond ou; control. We recommend
that the prospective user deteimine the suitabihty of our malenals and suggestions before adopting themon a
commercial scale.

Suggestions for uses of our products or the inclusion of descriptive matenal from patents and the citation
of specific patents in this publication shouid not be understood as recommending the use of our products in
vinlation of any patent or as permission or license to use any patents of the Rohm and Haas Company
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This bulletin is intended to provide the reader with complete, up-to-date
information on this very important antimicrobial compound. Sections are
presented on:

National Formulary Description
Antimicrobial Activity Data

Phenol Coefficients

A.0.A.C. Use Dilution

Microbiostatic and Microbicidal Titers
Effect of Hard Water on Antimicrobial Activity
Chemical and Physical Properties
Surface Tension
Precautionary Data
Toxicological Data
Bibliography
Federal Registration



INTRODVICT ION

Benzethonium Chloride NF1 is a crystalline quaternary ammorium permicide
~ffered az olorless crystals and manufactured o meet tr ouality standards
aet f'orth in the National Formulary.

This highly effective crystalline quaternary germicide i: especinlly suited

for formulating dry powdered products., TIts high degree of purity makes it

an excellent candidate for use in cosmetic and pharmaceutical products., By
mixinz Benzethonium Chloride crystals with inert, compatible diluentz, powdered
disinfectante or sanitizers can be prepared.

Pharmaceutical formulations are subject to the New Drug Regulations of the
Federal Food, Drug, and Cosmetic Act, as amended, pertaining to the safety
and effectiveness of such products.

Coavenience and exactness of dosage contribute to the popularity of tatblets.
Benzethonium Chloride can be made into sanitizing tablets containing up to

50 percent active quaternary., This product has a relatively low hard water
ceiling and sequestering agents should be employed to improve ef'ficiency in
hard water. The tatlet manufacturer should evaluate his final composition by
the AOAC Germicidal and Detergent Sanitizer Test to assure proper sanitizing
performance in his marketing area. Other excipients such as lactose, ammonium
sulfate, sodium bicarbonate, citric acid and other highly soluble substances
may be used to optimize the physical properties «f the finished tatlet.

Disinfectants for surgical instruments, barbters' tocls, and dentures can be
prepared in the form of aqueous concentratesz, powiders, or tablets. A
quaternary concentration of 100C rpm is reguired for instrument disinfection.
Formulators mast provide required d=ta to support registration of their
specific feormulations.

Benzethonium Chloride is a true dendorant which destroys obnoxious odors
instead of masking them. Odors due to microbisl decompositicn also may be
eliminated by the destruction »{ the microorganicms.

A 1:1000 dilution of active ingredient of Benzethonium Chloride product,
spplied by mopping, spraying, or spornging, will gquickly control coocking odors,
odcrs of putrefaction, personal illness, and cdors in public rooms without
contribnting a chemical or dicinfectant odor.

In =suitable formulations Henzethonium Chloride provides bactericidal and

deodorant propertieco for o number of diverse applications. The crystalline

form of Benzethonium Chloride is5 readily colutle in water nsnd & number of solvents,
Tt can be tormulated into powdersd or ligquid products for induastrial, or house-
hold type saniti.ers and disinfectants., This product may aloo prove useful in
prodiucts as a preservative or as an antimicrobial agent for topical applirations,

] » - - g * - - -
Natiornnl Form. ary. Thirteenth Fdition Moncgraph, Benzethonium Chloride,
Page 77, Ameri tormeceutical Acsociation publisher, Wachington, DC 17270,




HATIONAL VOEMITARY DESCRIPTION
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Kesidiue on ignition, page 258 - Benzethonium Chloride yields not more than
3.1 percent of recidiue on ignition.

Ammoninm compounds - To ¢ ml of a solution of Benzethonium Chloride (1 in 50)
#id - ml o sodium hydroxide T.3., and hest to bolling:  the odor of smmonia

toonot percentitie,

Aoy - Dissolve sabout 300 mg of Kenzethonium Chloride, accurately welghed,
iy, 7 ml of water cortained in a glass-stoppered, 50-ml flack., Add 0.4 ml
ot bremeophenol bive colution (1 in 2000, 10 ml of echloroform, and 1 ml =¥

o 4ium hydroxide T.O0. Titrate with ©.0. M sodium tetraphenylbcron intil ‘hie
Fine nelor disappesvs from the chloroform layer. Add the las! portiong of the
=~dim tetraphenyliboron solution dropwise, agitating vigorcusly after earh
wAdition, FEnoh ml of 0.02 M sodinm tetraphenylboron is equivalent to £.96:

- AR EME!

'S L c:-—’f?HA;:J‘._/ .-\\_/‘—-? -

Packapging ani storspe - Preserve Benzethonium Chloride in *tight, light-resistant
wntriners,

~ATEGORY - Toeal anti-infective.
FPFLICATION - Topical, as a 1:750 solution to the skin or 1: =000 solntion
nanlly.




CHEMICAT, AND PHYSTICAI. FROPERTIES

Cemposition Benzethonium Chloride i: diisobutylphencxyetbhoxyethyl dimethyl
benzyl ammonium chloride with a meleculsr weivht of 448.1.
The material is hygros~opi~ and wiil 1!k 1 molsture wver
rroionged perind of time to form s monchy :oate with o meleoular
weight of 4e6,1. The equilibrium vslue for moicture content
iz approximately 4 percent.

T+e Chemical fbstracts 9th Collective Index name 1s:

,N-dimethyl-N-_ [>- [2- [i- (1,1,3,3-tetramethylbutyl)
phenoxy] ethoxy] ethyl) benzenemethanaminium chloride.

The Chemical Abkstracts Eegistry number is 121-%4-0.
fppearance i white, free-flowing powder.

Density C7e 1bs. /ot

S:lubility Renzethonium Chloride is scluble in wster, the lower alcchoels,
glycols, ethylene glycol monomethyl ether, tetrachloroethane,
and miscible in ethylene dichloride and carbon tetrachloride.

Compatibility Fenzethonium Chloride compatibility has teen determined by
mixing dilute solutions of the germicide and sclutions of
substances with which it might be combined in formulations.
fresence or absence of turrbidity indicates physical compati-
bilities, however, inal formulations should bte carefully
evaluated for both physical and tactericidsl stabtility.

Compatitle Partially Compatitle

Acetic acid Fotassium iodide

Aluminum chloride Sodium hexametaphosphate*

Ecrax Sodium metacsilinate

Crileium chicride Sodium tetraphosphate®

Citri: acid Sodium tripolyphosphate®

Nonicnis wetting agents

Frlysxyalkylene lanclin

Fotassium hydroxide Incompatible

Sodiam acetute

Sodiam blearbonats Aanizrice wetting agent
Sodiam hydroxide Potnooium cnromnte
Sedivm nitrate Fotnsaium o vamnte
Sodium oaiiate Sonyln

Tt pezodium pyrophnephate Gooviam bertart ophate

Tricodiyum phoophate

‘Only in Ailute solutione or i the precene ol et
ninionie wetting avent . orp other oaltecle o '

——

WARNING: Surfsace a~tive apents, whether anionie, nocienic, or c9tionie, zhenld not
te: used or compended with oxidizing agent s b an oaloium byrs chils rite
nitri acid or 2olid perchlorates, sipee migtuares o She e mate oo oo with

most oreanice compounds may be explosive,
_...‘/4...




SURFACE TENSION

Surface Tenoion and Interfacial Tension Dat:
Figures in Dynes Per Contimeter

Benzethonium Chloride Active Cencentration

1,09 0,19 0,011 0.0019
Surface Tension 33 30 L5 55
Interfacial Tencion® 4.9 2.6 5.8 25.8

“irterfacial tension vs. Atreol No. 9. All data via Cenco dulNouy tensiometer
w1 2800,

ANTIMICROBIAL ACTIVITY DATA
PHENOL, COBFFICIENTS

The narteri~iiul dilutions of Benzethonium Chloride and calculated phenol
corfficients Uor 4 variety of microorganisms are listed below. The bacteri-
cidal dilwtione are those dilutions of active ingredients which kill in 10
minutes but not in % minutes according to the AOAC Phenol Coefficient procedure
gy descrited in the Official Methods of Analysis of the AOAC. Appropriate
modifiestions of the culture media were made for those organisms having specisl
growth requirements, The phenol coefficient values for quaternary ammonium
chlorides cannct be used to determine disinfectart concentrations, but are
offfered only as a puide for assessing the relative cidal potency of a product
wwainst various types of microorganisms,

Benzethonium Chloride
AOAC Phenol Coefficient

Ten Minute Cidal Dilution of Active Ingredient

Benzethonium Phznol
Organism Chloride Phencl Coefficient
Salmonellsa typhosa 1:25,000 1:9¢C 275
Salmonella pullorum 1:18,000 1:90 200
Snlmonelis pallinarum 1:10,000 1:80 1025
Culmonella paratyphi 1:10,000 1:84 1.0
“ylmonella typhimirium 1:17,500 1:20 S1h
l.isterellas monc :ytozenes 1:40,700 1:80 VA
Cralmonella cholersesuls 217,500 1:20 S1F
Escherichia coli 1:20,000 1:80 s
Flebsiells pn=umoniae 1 10,0500 1900 17
Hrucells abortus 1:40,000 1:100 L
chigella sonneld 13 3G,700 10 44!
Pustenreiis miltocids 1:40,700 1115 7
Froteus vialgaris Ly 4,700 Lo i

— - -



Henzethonium FPheriol
Upgrandom Chloride Phenol Coefficient
LUap iy leo e s ayreus s 25,000 el L1
Seocvcharomyces corviciae 145,000 Tel REE
Ctreptocscus pyogenes =203 : S,UDF T RPAE

Srrertoo neygg teralis

]
9
.
i
1 i f;"',. 1 {}/4.
Strevtococcus viridans 1:
! 1:
1:
1
1

1194 IRA
L isterells monoeytopgenes 50 OUO 12770 260
Clostridium spnrugfﬂes 0,000 1:90 111
i cendomonas seruincsa PRD-10 : 9,000 L7 700
Tactobgeillne oncel : 8,000 1:80 150

Microbiostatic and Mocrobicidal Titers of
Benzethonium Chloride

Dilution of Active Ingredient

Crpanicm Bactericidal bactericstatic

Streptoccosiys pywgenes C-203
ctrevtococeus viri dans
Fecherichia colid

Cuimenells pallinarum
Sualmonella choleraesuis

1 J 400
1

1

1

1:

Caimonella typhimurinm 1: 1€,C00

1

1

1

1

1

4mr 007
16,\;“
42,500
12,000
16,000

zevydomonas geruginosa PRD-10 : 2,000
Tactobacillus cased : 50,000
Shigells scnnei : 16,000
Klebsiella pneumonise : 16,000
-.vnhuromyces cerevicsiae : 100,000
Pityrosporum ovale 1:800,000
*“1(hhphytJn interdigitale 1 70,000
Monilia albicans 1:400,C00
3

: L2 400,000

o
o
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O O
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40,000
200,000
RCG,C0O0

O T T S B e R ey o el el el
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o
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'S
3

Soperpillus niger

EFFECT OF HARD WATER ON ANTIMTCROBIAL ACT

-

JITY

Fervetirniam “nloride retaing its effectiveness a0 a hard sur{zce disinfectant
i s preservative in the presence of hard water, however, its dpeei of action
P2 cowed ny the presence of caleium and magnesium salts,  The effectivenes

nitizers is determined by the ACAC Germi-idal =nd Detergent
tiser Tast,  Since this procsdure reguirez a JOU ppm sctive quaternary ‘bluti
Lo e vepreent of an B, eoll oulture in 30 seconds, cyeed of kill b,ﬂ@mes
v ocritiogl facote o in celecting s sanitizing agent.,

Fal
Vi

o

.
\ ~
‘ E -y e -
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28 indicsted telow, the hard water celling of Renvetthonium Chisride 10 relntively
Cow, it oshonld e compounded with inorganic or nrganic cequesterine apents o
impreove caniticine peeformance under hard water conditions,

-{,~




Produetr - Benzethoninm Chloride Limiting Wiater Hardnesc az ppm
CaCO~ AOAC Germicid.l &
Detergent Sanitiver Teot

£ oprm Lotive Solgtilon - 2 - - - 2 - - - s — - e - - e e e

The t, 0,400, TTee Dilution Conf'irmation Procedure is used to determine the of-
fooetive disinfectsant roncentration for hard surfaces using the twe bseis index
Leoteria, Staphylo-cccus sureus and Salmonella choleraesuis. Tf the product
i te be used in hispitals, the effective disinfectant use diiution for
P'oeadomonas aerywianosa PRD-10 must be slso determined.

The =ffective dizinfectant concentrations of Benzethorium Chloride for these
mi - ricrganisms are:

Disinfectant Concentration Dicinrectant Dilution

Orzanism of Active Ingredient of Active Ingredient
Starhyloecce2us gureus 500 1:2000

Sulmenella ~holersesuis £00 1:~000
Feeudemonaz aeruginosa PRD-10 1600 1:10CH

MICHORTOSTATIC AND MICROBICIDAL TITERS

Tre maximum microbiostatic and microbicidal diluticns of Benzethonium Chloride
are determined Ly means of serial diluticns in broth tutes incculated with a
frech culture of organism to be tested. “tter 24 hours incubation, transfers

+re male from the tutes not showing growth to fresh btroth containing s quaternary
iregntivator. After an additional 24 hours incubation {total incutation time of
472 hours) the initial set of tubes is reexamined for growth. The highest
Alintion of setive ingredient preventing growth in the subtculture tubes
“yunternary inactivator present) after a total incubatisn time of 48 heurs is

toe- microbicidanl titer,



PRECAUT IONARY DATA
FOR LABELLING

DANGER

Ke-:p ut of reach of children, Corrosive. Causes severs eys = d skin damapge.
Do not get in eyes, on skin or on clothing. Wear goggles or faox shield and
rubber gloves when handling., Harmful or fatal if swallowed. Lvuld contamina-

FIRST AID

In case »f contact, immediately flush eyes or skin with plenty of water for at
least .+ minutea, For eyes, call a physician. Remove and wash contaminated
clsthiing beture reuse,

If swallowed, drink promptly a large quantity of milk, egg whites, gelatin
sclution or if these are not available, drink large quantities of water.
Avoid aleohol. Call a physician immediately.

NOTE 10 PHYSICIAN

Probable mucosal damage may contraindicate the use of gastric lavage. Measures
against circulatory shock as well as oxygen and measures to uhn“drt breathing
manunlly or mechanically may be needed. If persistent, convulsicns may be
ccntrolled by the cautious intravenous injection of a shart-acting barbiturate
adrug.

TOXICOLOGICAL DATA
EVALUATION OF BENZETHONTUM CHLORIDE 10XICITY
Acute Toxicity

In rats, Benscethonium Chloride administered orally was shown to be toxic,
having an LD, of 420X 2% mg/kg. Following oral dosing, deaths occurred
between 24 and 60 hours. Symptoms of toxicity prior to death were limited
to severe depression.

9thon1um Chioride to

In trappﬂltqneal and intravenous administrations of Bensz
L+ 2.7 m g/kg respectivaly.

rats rosulted in LDgg's of 33.1 % 2.5 mg/kg and 19.

Eye irritation studies indicated that Benzethonium Chleride in conr rentratiosns of
1 percent, % percent, and 10 percent produced progressively grpiter irritation
whinsh was manifested by varying degress of erythema and coniuncilvitis. A

0,01 percent sclution instilled intc the eye produced no irritation. The

higher concentrations, similarly, produced no irritation when the eyes wers
washed immediately after instillation.

Or mucossl tissue 0.1 percent solutions produced no irritation, while sume
irritation resulted from application of a 2.2 percent solution.

r the skin of rabbits and degs, solutions of 1.0 percent concentration caused
erythema, blanching and edems, A single applica.icn of .h percent soluti -

wys nonirritating to the skin of dogs.,

St
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