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The symbol † denotes a preparation no longer actively marketed The symbol ⊗ denotes a substance whose use may be restricted in certain sports (see p.vii)

Sodium Diacetate
Diacetato de sodio; E262. Sodium hydrogen diacetate.
CH3COONa,CH3COOH(+xH2O).
CAS — 126-96-5 (anhydrous sodium diacetate).

Profile
Sodium diacetate is used as a preservative in foods, particularly
as an inhibitor of moulds and rope-forming micro-organisms in
bread.

Sodium Formaldehyde Sulfoxylate
Formaldehído sulfoxilato sódico; Natrii Formaldehydosulfoxylas;
Sodium Formaldehyde Sulphoxylate; Sodu formaldehydosulfok-
sylan. Sodium hydroxymethanesulphinate dihydrate.
CH3NaO3S,2H2O = 154.1.
CAS — 149-44-0 (anhydrous sodium formaldehyde sulfox-
ylate); 6035-47-8 (sodium formaldehyde sulfoxylate, dihy-
drate).

Pharmacopoeias. In Pol. Also in USNF. 
USNF 26 (Sodium Formaldehyde Sulfoxylate). White crystals or
hard white masses with the characteristic odour of garlic. Soluble
1 in 3.4 of water, 1 in 510 of alcohol, 1 in 175 of chloroform, and
1 in 180 of ether; slightly soluble in benzene. A 2% solution in
water has a pH of 9.5 to 10.5. Store at 15° to 30°. Protect from
light.
Profile
Sodium formaldehyde sulfoxylate is an antoxidant used as a pre-
servative in pharmaceuticals. It has been used in the treatment of
acute mercury poisoning (p.2342).

Sodium Hypochlorite
Hipoclorito sódico.
Гипохлорит Натрия
NaOCl,5H2O = 164.5.
CAS — 7681-52-9.
ATC — D08AX07.
ATC Vet — QD08AX07.

NOTE. The term ‘liquid chlorine’ has been used for solutions of
sodium hypochlorite. These should not be confused with the
pressurised form of chlorine gas (p.1638) which is also liquid
and has been referred to similarly.
Pharmacopoeias. Br., Fr., and US include sodium hypochlo-
rite solutions. 
BP 2008 (Dilute Sodium Hypochlorite Solution). It contains 1%
of available chlorine. Store away from acids at a temperature not
exceeding 20°. Protect from light. 
BP 2008 (Strong Sodium Hypochlorite Solution). It contains not
less than 8% of available chlorine. It should be diluted before
use. Store away from acids at a temperature not exceeding 20°.
Protect from light. 
USP 31 (Sodium Hypochlorite Solution). It contains not less
than 4% and not more than 6% w/w of anhydrous sodium hy-
pochlorite. It is not suitable for application to wounds. Store in
airtight containers. Protect from light. 
USP 31 (Sodium Hypochlorite Topical Solution). It contains
0.025% sodium hypochlorite. Store in airtight containers. Protect
from light.
Incompatibility. The antimicrobial activity of hypochlorites is
rapidly reduced in the presence of organic material; it is also pH
dependent being greater in acid pH although hypochlorites are
more stable at alkaline pH. 
Sodium hypochlorite solutions should not be mixed with solu-
tions of strong acids or ammonia; the subsequent reactions re-
lease chlorine gas and tosylchloramide sodium gas, respectively.
Stability. The stability of sodium hypochlorite solutions in-
creases with pH, solutions of pH 10 or more being most stable.1
Stability studies have shown that solutions providing 0.04 to
0.12% ‘available chlorine’ stored in amber glass bottles at room
temperature could carry a 23-month expiry date.2
1. Bloomfield SF, Sizer TJ. Eusol BPC and other hypochlorite for-

mulations used in hospitals. Pharm J 1985; 235: 153–5 and 157. 
2. Fabian TM, Walker SE. Stability of sodium hypochlorite solu-

tions. Am J Hosp Pharm 1982; 39: 1016–17.

Adverse Effects
Hypochlorite solutions release hypochlorous acid upon
contact with gastric juice and acids. Most patients in-
gesting hypochlorites will develop only mild gastroin-
testinal irritation. However, ingestion of small amounts
of 3 to 5% hypochlorite solutions may result in irrita-
tion of the oropharynx, a burning sensation in the
mouth and throat, and thirst. Nausea, vomiting, and
haematemesis may occur. Ingestion of large amounts
or more concentrated solutions causes irritation and
corrosion of mucous membranes with chest and ab-
dominal pain and tenderness, vomiting, haematemesis,
watery diarrhoea and sometimes melaena. Ingestion of
extremely large volumes may rarely cause hypernat-
raemia, hyperchloraemia, hypotension, and changes in
mental status. In very severe cases ulceration or perfo-
ration of the oesophagus or stomach may occur leading
to haemorrhage and shock. 
Inhalation of the fumes is irritant to the eyes, nose, and
respiratory tract. Sore throat, cough, bronchoconstric-
tion, headache, ataxia, and confusion may develop. In
severe cases dyspnoea and stridor due to laryngeal
oedema may develop with breathlessness, wheeze, hy-
poxia, cyanosis, pneumonitis, and pulmonary oedema. 
Hypochlorite solutions may be irritating to the skin and
allergic contact dermatitis has been reported. Hy-
pochlorite solutions may cause an alkali-type burn
when splashed into the eye.
◊ General references.
1. Racioppi F, et al. Household bleaches based on sodium hy-

pochlorite: review of acute toxicology and Poison Control Cent-
er experience. Food Chem Toxicol 1994; 32: 845–61.

Effects on the blood. A child with G6PD deficiency had an
acute haemolytic crisis after swimming for about 4 hours in an
indoor pool containing very high concentrations of sodium hy-
pochlorite.1

1. Ong SJ, Kearney B. Local swimming pool and G-6-PD deficien-
cy. Med J Aust 1994; 161: 226–7.

Effects on wound healing. For comment on the adverse ef-
fects of hypochlorite solutions on wound healing, see Disinfec-
tion: Wounds under Uses and Administration below.

Toxicity from mixing cleaning agents. Mixing the house-
hold cleaning agents bleach (5.25% sodium hypochlorite solu-
tion) and 4% phosphoric acid (p.2367) causes chlorine gas and
water to be released. The chlorine in turn reacts with the water to
form hydrochloric and hypochlorous acids. There have been case
reports1 of patients and hospital staff who have been accidentally
exposed to chlorine gas as a result of mixing of these two clean-
ing agents. They had temporary illness and symptoms typical of
chlorine toxicity; irritation of the eyes, nose and throat, headache,
dizziness, nausea, cough, and chest pain or tightness. One patient
had an acute exacerbation of asthma. 
Tosylchloramide sodium gas is produced when common house-
hold cleaning agents containing sodium hypochlorite and ammo-
nia (p.2256) are mixed together. On inhalation the water in the
respiratory tract reacts with the tosylchloramide sodium gas to
release ammonia, hydrochloric acid and oxygen free radicals.
Numerous case reports have described the symptoms resulting
from inhalation of these gases. A 12-month review2 of 216 pa-
tients who reported to a regional poison information centre after
exposure to tosylchloramide sodium gas as a result of mixing
cleaning products found that only 1 patient, with a pre-existing
respiratory-tract infection, required hospital admission for ongo-
ing respiratory distress. The most frequent symptoms were
cough and shortness of breath and other symptoms experienced
were those commonly associated with exposure to chlorine gas
(p.1638). Most (200) of the patients’ symptoms resolved within
6 hours and 145 patients were treated at home, while 71 were
referred for further medical care. Oxygen was given to 62 pa-
tients, bronchodilators to 9 patients and 3 patients received corti-
costeroids. Similar symptoms and findings were reported3 when
2 groups of 36 soldiers were exposed to tosylchloramide sodium
gas as a result of mixing sodium hypochlorite and ammonia con-
taining cleaning agents. Only 2 soldiers required hospital admis-
sion for persistent respiratory symptoms, with one of them re-
quiring a few days of treatment in intensive care. Another case
report4 described a previously healthy 53-year-old woman who
experienced shortness of breath progressing to pneumonitis and
requiring emergency tracheostomy after a similar exposure to to-
sylchloramide sodium gas.
1. CDC. Epidemiologic notes and reports: chlorine gas toxicity

from mixture of bleach with other cleaning products—Califor-
nia. MMWR 1991; 40: 619–21, 627–9. Corrections. ibid.; 646,
819. 

2. Mrvos R, et al. Home exposures to chlorine/chloramine gas: re-
view of 216 cases. South Med J 1993; 86: 654–7. 

3. Pascuzzi TA, Storrow AB. Mass casualties from acute inhalation
of chloramine gas. Mil Med 1998; 163: 102–4. 

4. Tanen DA, et al. Severe lung injury after exposure to chloramine
gas from household cleaners. N Engl J Med 1999; 341: 848–9.

Toxicity during root canal irrigation. A review of case
reports1 where sodium hypochlorite had been inadvertently in-
jected into the periapical tissues during root canal irrigation re-
ported that most patients experienced immediate severe pain and
swelling of the neighbouring soft tissue, which could possibly
spread over the injured side of the face, upper lip and infra-orbital
region. Other symptoms included bleeding from the root canal,
interstitial bleeding with haemorrhage of the skin and mucosa, a
chlorine taste, irritation of the throat, and reversible anaesthesia
or paraesthesia.
1. Hülsmann M, Hahn W. Complications during root canal irriga-

tion—literature review and case reports. Int Endod J 2000; 33:
186–93.

Treatment of Adverse Effects
If sodium hypochlorite solution is ingested sympto-
matic care, including dilution with water, milk, or other
demulcents should be given; opinion over the use of
antacids is divided. Sodium thiosulfate 1 to 2.5% solu-
tion has been used but is of little or no value. If spilled
on skin or eyes, washing with copious amounts of wa-
ter is recommended.
Poisoning. A patient who accidentally received an intravenous
infusion of 150 mL of a 1% solution of sodium hypochlorite ex-
perienced a slow heart rate, mild hypotension, and increased res-
piratory rate. The slow heart rate persisted for 3 days but other
parameters returned to normal after symptomatic treatment.1
1. Marroni M, Menichetti F. Accidental intravenous infusion of so-

dium hypochlorite. DICP Ann Pharmacother 1991; 25: 1008–9.

Precautions
Topically applied hypochlorites may dissolve blood
clots and cause bleeding.

Uses and Administration
Sodium hypochlorite is a disinfectant and antiseptic
with the brief and rapid actions of chlorine (see
p.1638). Sodium hypochlorite pentahydrate contains
about 43% of ‘available chlorine’ (see p.1638); anhy-
drous sodium hypochlorite contains about 95%. Pow-
ders and solutions are commonly used for the rapid dis-
infection of hard surfaces (see Disinfection in
Creutzfeldt-Jakob Disease, p.1622 and in Hepatitis and
HIV Infection, p.1623), food and dairy equipment, ba-
bies’ feeding bottles, excreta, and water (p.1623). So-
lutions for use as domestic bleaches contain up to
5.25% of hypochlorite. Only diluted solutions contain-
ing up to 0.5% of ‘available chlorine’ are suitable for
use on the skin and in wounds (but see Wound Disin-
fection, p.1624). Sodium hypochlorite solutions rang-
ing from 0.5 to 5.25% are used in dentistry for root ca-
nal irrigation. 
Solutions of hypochlorites used as disinfectants have
included Labarraque’s Solution containing sodium hy-
pochlorite with an alkali, and Eau de Javel, containing
sodium or potassium hypochlorite.
Disinfection. INSTRUMENTS. Needles and syringes should not
usually be sterilised chemically. However, cleaning of injec-
tion equipment with hypochlorite has been suggested as a last
resort in the absence of sterile equipment, to reduce the risk
of HIV transmission associated with the enforced re-use of
injection equipment by injection drug users.1 Use of full-
strength domestic bleach (about 5% sodium hypochlorite,
about 2% of ‘available chlorine’) was reported to be effective
for the cleaning of intravenous drug users’ equipment; a 30-
second contact time was required.1,2 A 1 in 10 dilution of
bleach was not effective after exposure for 5 minutes.2 De-
spite rinsing with water, a low residual concentration of hy-
pochlorite and microaggregates of blood are likely to remain
on the cleaned instruments. Free chlorine is a potent oxidant
and low concentrations of oxidants have been shown to en-
hance tissue inflammation in vivo as well as HIV-1 replication
in vitro. This has led some researchers to suggest that there
may be an increased possibility of an injection drug user con-
tracting HIV-1 through the sharing of a bleach-cleaned blood-
contaminated syringe as a consequence of the concomitant
transmission of residual bleach; however, there is no epidemi-
ological evidence to confirm this.3
1. Donoghoe MC, Power R. Household bleach as disinfectant for

use by injecting drug users. Lancet 1993; 341: 1658. 
2. Watters JK, et al. Household bleach as disinfectant for use by

injecting drug users. Lancet 1993; 342: 742–3. 
3. Contoreggi C, et al. Effects of varying concentrations of bleach

on in vitro HIV-1 replication and the relevance to injection drug
use. Intervirology 2000; 43: 1–5.
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