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Ascorbyl Palmitate

Ascorbilo, palmitato de; Ascorbyle, p*mae d; Ascorbylis
palmitas. Askorbilo paimitatas; Askorbyl-
palmitit. Askorbylu palmitynian; Askorbyylipalmitaatti; Aszkorbil-
palmitit Vitamin C Paimitate. L-Ascorbic acid 6-hexadecanoate;
L-Ascorbic add 6-paimitate; 3-Oxo-L-gulofuranolactone 6-palmi-
tate.

CyH307 = 4145,

CAS — 137-66-6.
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NotE. The code E304 is used for fatty acid esters of ascorbic acid,
which include ascorbyl palmitate.
Pharmacopoeias. In Eur. (see p.vii). Also in USNE

Ph. Eur. CZ(AscorbAP:hm) A white or yellowish-white
powder. Practically insoluble in vaar.heiynkthmllodlol
and in methyl alcohol; practically insoluble in dichloromethane
and in fatty oils. Store in airtight containers. Protect from light.
USNF 26 (Ascorbyl Paimitate). A white to yellowish-white
powder with a characteristic odour. Very slightly soluble in wa-
ter, in chloroform, in ether, and in vegetable oils; soluble 1 in 125
of alcohol. Store at 8° 10 15° in airtight containers.
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Proprietary Preparations (details are given in Part 3)
Chile: Neolucid-C.

mhmnmm it: Malaysia: Profk

p.1983), ascorbyl palmitate is sometimes used as a source of vi-
supplements.

Benzalkonium Chloride @an, i)
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in USNF, Some pharmacopoeias also have a monograph for a so-
Chin. also includes benzalkonium bromide.
Ph. Eur. 6.2 (Benzakonium Chloride). A mixture of alkylben-

chlorides,
Mofc.hcwlleuuhmlmhn”%mdmmm
of alkylbenzyldimethylammonium

caleu-
m:c,wmmnu:mm
A white or yellowish-white powder, or gelatinous yellowish-
mmwumnumnm-w
molten mass on heating. It contains not more than 10% of water.
Very soluble in water and in alcohol. An aqueous solution froths
copiously when shaken.
USNF 26 (Benzalkonium Chloride). A mixture of alkylbenzyl-
jum chlorides of the general formula
[C¢Hs.CH3.N(CH;),.R]CL, in which R represents a mixture of
the alkyls having chain lengths from C; to Cyq. It contains not
less than 40% of the C;;H,5 compound, calculated on the anhy-
drous substance, not less than 20% of the C,,H, compound, and
not less than 70% of the 2 com|
A white or yellowish-white, thick gel, or gelatinous pieces with
a mild aromatic odour. It contains not more than 15% of water.
Very soluble in water and in alcohol; the anhydrous form is sol-
uble 1 in 100 of ether and 1 in 6 of benzene. A solution in water
is usually slightly alkaline and foams strongly when shaken.
Store in airtight containers,
Incompatibility. Benzalkonium chloride is incompatible with
soaps and other anionic surfactants, citrates, iodides, nitrates,
permanganates, salicylates, silver salts, tartrates, and zinc oxide
and sulfate. Incompatibilities have been demonstrated with in-
gredients of some commercial rubber mixes or plastics. Incom-
mmwmwmmum«mm-
ing aluminium, cotton dressings, fluorescein sodium, hydrogen
peroxide, hypromellose, kaolin, hydrous wool fat, and some sul-

Adverse Effects, Treatment, and Precau-
tions

As for Cetrimide, p.1634. Because some rubbers are
incompatible with benzalkonium chloride silicone rub-
ber teats should be used on eye drop containers unless
the suitability has been established.

Catheters and las. For reference to benzalkonium

catheters

ofl;%%nmnmmm see under Precautions for Heplm

P

Eﬁuccon Benzalkonium chloride is one of the most
qmmaddtvub!hewhuyofﬂglwﬁlm

mdhcnmui epithelial membranes;' toxicity studies have tend-

ed to be carried out using relatively high concentrations of ben-

zalkonium chloride? but damage to the tear film and comeocon-

Jjunctival surface have been noted in patients receiving regular

bnmmmtfwﬂ-mammeyem with
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exposed to benzalkonium chloride as a preservative in viscoelas-
tic material during cataract surgery.® The use of preservatives in
eye drops should generally be avoided and the formulation of
such preparations in single-dose containers is desirable.'? Ben-

zalkonium chloride is not suitable for use in solutions for storing t
nonofooozmooz% Belmlhmumehlondc is used

and washing hydrophilic soft contact lenses, as it can bind to the

drops
which Mnﬂymltmmmndhulydnenthe
preeetvwve Patients with dry eye syndrome are also at in-
creased risk of toxicity as the comeal epithelium is exposed to the
full strength of the eye drops, in addition to which these patients

Ur; Cloreto de Benzakonio; Cloruro de benzalconio.
Benzakonun Xaopua

CAS — 8001-54-5.

ATC — DOBAJOI; DO9AALI; ROZAAT 6.

ATC Vet — QDOBAJOI: QDO9AAI I; QRO2AA LS.
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do not prod igh tears 1o dilute the preservative in the eye

1. Burstein NL. The efTects of topical drugs and preservatives on
the tears and corneal epithelium in dry eye. Trans Ophthalmol
Soc U K 1985; 104; 402-9.
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mol 1995; 79: 339-42.
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and irritation of the eyes and throat 48 hours.' A review?
of 18 studies (14 in vivo, 4 in vitro) where chloride
was used as the preservative in multidose nasal products found
that 8 studies (all in vivo) found no toxic effects, while IOnpon
ed changes to the nasal epithelia or exacerbation of
rhinitis medicamentosa. However, in only 2 of these 10 studies
were the differences between benzalkonium chloride and control
groups found 1o be significant, and both of these included the use
of oxymetazoline, which is known to cause rhinitis medicamen-
tosa,

Benzalkonium chioride used as a preservative in nebulised solu-
tions of anti-asthma drugs has been reported to cause dose-relat-
ed bronchoconstriction especially in asthmatic patients,’ and has
baenmhdmdahplwptmofmmwm‘
1. Hillerdal G Adverse reaction lglkd
nose drops. ORL J Om-lmvohynpl lat E’-‘ IWS‘ 41
278-9.
2 anhB e/ al. Safety review of benzalkonium chloride used as
a preservative in intranasal solutions: an overview of conflicting
‘I’J‘l.-:l“ opinions. Otolaryngol Head Neck Surg 2004; 130:

3.“ i caDms. Andanycl"“' ics. "Inac-
i di update. Pediatrics

1991 99 268-78.
4. Boucher M, et al. Possible i of b hlorid:

in nebulizer solutions with respiratory -mt.AmPlumulm
1992; 26: 7724,

Interactions

Benzalkonium chloride is not suitable for use in eye
drops containing local anaesthetics (see Effects on the
Eyes, above).

Uses and Administration
Benzalkonium chloride is a quatemary ammonium an-
tiseptic and disinfectant with actions and uses similar
to those of the other cationic surfactants (see Cetrim-
ide, p.1634), It is also used as an antimicrobial preserv-
ative for pharmaceutical products. Benzalkonium bro-
mide and benzalkonium saccharinate have also been
used.

Solutions of benzalkonium chloride 0.01 to 0.1% are
used for cleansing skin, mucous membranes, and
wounds. More dilute solutions of 0.005% are suitable
for irrigation of deep wounds. A 0.02 to 0.05% solution
has been used as a vaginal douche. An aqueous solu-
tion containing 0.005 to 0.02% has been used for irri-
gation of the bladder and urethra and a 0.0025 to
0.005% solution for retention lavage of the bladder.
Creams containing benzalkonium chloride are used in
the treatment of napkin rash and other dermatoses.

A 0.2 to 0.5% solution has been used as a shampoo in
seborrhoeic dermatitis.

containing benzalkonium chloride are used
for the treatment of superficial infections of the mouth

for disinfecting rigid contact lenses (p.1622) but is
unsuitable as a preservative in solutions for washing
and storing hydrophilic soft contact lenses (see also Ef-
fects on the Eyes, above).

Benzalkonium chloride is also used as a spermicide.

Solutions of 0.13% are used for disinfection and stor-
age of surgical instruments, sometimes with the addi-
tion of sodium nitrite to inhibit rust.

Action. The antibacterial effect of benzalkonium chloride
0.003% was enhanced by 0.175% of benzyl alcohol, phenylpro-
panol, or phenethyl alcohol.! For the use of phenethyl alcohol
with benzalkonium Mulmvaﬁ)rophmnhnw»
lutions, see Antimicrobial Action, under Phenethyl Alcohol,
1655,

1. Richards RME, McBride RJ. Enh of b

chloride and cumm acetate activity against Pmdomonu
by Is../ Pharm Sci 1973, 62: 2035-7

e

5. Eleftheriadis H, ef al. Corneal toxicity dary 10 i
use of benzalkonium chioride preserved vi imdmmnnd in
cataract surgery. Br J Ophthalmol 2002, 86: 299-305.

6. Gasset AR. Benzalkonium chloride toxicity to the human cornea.
Am J Ophthaimol 1977, 84: 169-71.
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konium chloride, used as a preservative in nasal drops, was con-

Cath related sepsis. Benzalkonium chloride has been
invenued" for incorporation into catheters to reduce catheter-
related sepsis (p.1624).

1. TobblSE.EllimT!J Alnvd nﬂmimulmmlvem

impregnated wi
Chawlml”& 31: 261-71.
2. Moss HA, et al. A central venous catheter coated with benzalko-
nium nium chloride

firmed in a patient by a challenge that produced nasal cong

The symbol + denotes a preparation no longer actively marketed

for th prevention of catheter-related microbial
EwrJ hesiol 2000; 17: 680~7



1630 Disinfectants and Preservatives
Preparations

USNF 26: Benzalkonium Chioride Solution.

Preparations (details are given in Part 3)
Hidratant; Pharmatex: Usnicont; Austrel.:
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- b Gm WAmSumeonw

ObgenCdrmPumlFomj Phonat Pomada
len; Tulgrasum Cical

i Kortos; UK: Beechams Max
Strength Sore Beechams Throat-Plus; Cetanormy;

Dermot; Dentok Drapolene; : : Germoloidst: Mycil;
Neo Baby Cream; Oilatum Junior Flare-Upt; Oilatum Plus:

USA: Bactine Antiseptic; Bactne Pain Relieving Cleansing ide Ii; Cor
e e 2

a: Tanx : Vi onite;
Venez.: Gynovit: Pedr-Loton.

CyHaCINO, = 448.1.
CAS — 121-54-0.
ATC — RO2AAQ9
ATC Vet — QRO2AAS.
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Ph. Eur. 6.2 Chioride). A white or yellowish-
white powder. Very soluble in water and in alcohol; freely solu-
ble in dichloromethane. An aqueous solution froths copiously
when shaken. Protect from light.

USP 31 (Benzethonium Chioride). White crystals with a mild
odour. Soluble 1 in less than 1 of water, of alcohol, and of chlo-
roform, and 1 in 6000 of ether. A 1% solution in water is slightly
alkaline to litmus. Store in airtight containers. Protect from light.
Incompatibility. Benzethonium chloride is incompatible with
soaps and other anionic surfactants.

Profile

m(anCwnld:.plm). It is used as a preservative in
cosmetic products. It has also been used as a

applied
ubndom%nmdawdhbeyem'
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i hloride. J Am Call Tarkal 1985, 4:
65-106.
Preparations

USP 31: Benzethonium Chioride Concentrate; Benzethonium Chioride
mwmrwmm
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Rhinocure simplex; ombine; Tyrothricine + Gramicidine: Thei.:

Benzoates
Benzoatos.

Benzoic Acid

i rOgitis
Dracylic Aad; E210; Kwasbenmcsowrl(yse&nbermwi
C¢Hs.COH = 122.1.
CAS — 65-85-0.

Wh%,&z(uuﬂ)ln.lmml\d

Ph. Eur. 6.2 (Benzoic Acid). A white or almost white, crystalline
powder or colourless crystals, odourless or with a very slight
characteristic odour. Slightly soluble in water, soluble in boiling
m|24 freely soluble in alcohol and in fatty oils. M.p. 121° to
USP 31 (Benzoic Acid), White crystals, scales, or needles, with
a slight characteristic odour. Soluble 1 in 300 of water, 1 in 3 of
alcohol, 1 in § of chloroform, and 1 in 3 of ether; freely volatile
in steam. Congealing range 121° to 123°,
Incompatibility. The incompatibilities of benzoic acid are de-
scribed under Sodium Benzoate, below.

Sodium Benzoate

Benzoan sodny; Benzoato sédico; E21 |; Natrii benzoas; Natrio
benzoatas; Natrium Benzoicum; Natriumbensoat; Natriumbent-
soaatti; Nétrium-benzodt: Sodii Benzoas; Sodum, benzoate de;
Sodu benzoesan; Sodyum Benzoat

C‘HS-COINI= 144, 1.

CAS — 532-32-1.

Pharmacopoeias. In Chin,, Ew: (see p.vii), Jpn, and Viet. Also

in USNF.

Ph. Eur. 6.2 (Sodium Berzoate). A white or almost white,
slightly hygroscopic, crystalline or granular powder or flakes.
Freely soluble in water; sparingly soluble in alcohol (90% v/v).
USNF 26 (Sodium Benzoate). A white, odourless or

odourless, granular or crystalline powder.
1 in 75 of alcohol, and 1 in 50 of alcohol 90%.

heompneﬂlky. demdh-huwihh

th quaternary compounds, calcium salts, ferric salts, and salts
ofh-vymkMMhnhowwmn
surfactants or due to absorption by kaolin. They are relatively
inactive above a pH of about 5.

Adverse Effects and Precautions

The benzoates can cause hypersensitivity reactions,
but there have also been reports of non-immunological
contact urticaria. The acid can be imritant to skin, eyes,
and mucous membranes.

Infants given large doses of sodium benzoate have suf-
fered vomiting. Symptoms of overdosage reported in
this group have included vomiting, imritability and, in
more severe cases, renal tubular dysfunction, hypoka-
laemia, hypocalcaemia, and metabolic acidosis.
Premature infants have been reported to be at risk of
metabolic acidosis and kemicterus,
Hypersensitivity. Respiratory reactions to benzoales may oc-
m&spcnllynpdmbmmﬂbhwnpﬁwndmw

sodium found that the incidence of a repeat episode of acute ur-
ticaria or angioedema on re-challenge was very low (2%).
Anaphylactoid reactions have been reported in 2 patients.*'
Ely!hennmulufmnnhlbeenohuvadmnwnlpanm"
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Aspirin and all diseases: a review. Am J Med
lﬂm.(awl)' 102-9. e = gl

x § méuluuo.ldllnl. Urticaria induced by preservatives
a;_lddlﬁvu in food and drugs. b.ll;uynnlnl 1973; u.

4. Warin RP, Smith RJ. Challenge test battery in chronic urticaria,
Br J Dermaiol 1976; 94: 401-6.

S. Wathrich B, Fabro L. Acetysalicylshure-und lebensmitteladditi-
vg-m urtikaria, asthma broachiale und chronischer

biale
hie. Scin Mdli henschr 1981; T11; 1445-50
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teina ma
1984; 26: 73 i

7. Lahti A, Hannuksela M. Is Benzoic acid really harmful in cases
of atopy and urticaria? Lancer 1981 ii: 1055.
8. N«m!;.nd. Sodium b
urticari io-oedema: mdonludwmnlldm-l BrJ
Dcruwlm 151: 898-902.

9. Moneret-Vautrin DA, ef al. actoid reaction to
S A e
Intensive Care 1982; 10; 156-7,

10. Michils A, e al Anaphylaxis with sodium benzoate. Lancer
1991; 337: 1424-5.
forme: a possible

11. Lewis MAO, e¢f al. Recurrent
role of foodstuffs. Br Dent J 19! l“z)ﬂ—!

Neonates. Serious metabolic disturbances in premature neo-
nates given intravenous fluids with benzyl alcohol as a preserva-
ﬁwhvcbmwibuwdwdnmmluhnofbmmuidu
metabolite of benzy! alcohol (see p.1632). This risk led to the
recommendation that Caffeine and Sodium Benzoate Injection
W}Mhbmrmunwnmmdwuld
not be used in neonates.

Sodium benzoate has been tried in the treatment of some neona-

However, benzoates can also
min putting neonates at risk of kernicterus.? Three cases of tox-
icity have been reported after accidental high doses of intrave-

vived after haemodialysis.

1. Edwards RC, Voegeli CJ. Inadvisability of using caffeine and so-
dium benzoate in neonates. Am J Hasp Pharm 1984; dl 658

2. Schiff D, ¢r al. Fixed dru binations and the di of
bilirubin from albumin. Pediatrics 1971: 48: 139-41.

3 and Three cases of intravenous sodium ben-
zoate and sodium yl toxicity in the treat-
ment of acute hyperammonaemia. J /mherit Meiab Dis 2000, 23:
129-36.

Pharmacokinetics

The benzoates are absorbed from the gastrointestinal
tract and conjugated with glycine in the liver to form
hippuric acid, which is rapidly excreted in the urine,
Neonates. References.

1. Green TP, et al. Disposition of sodium b in-
fants with hyperammonemia. J Pediair 1983; mxns-ao




