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Executive summary

This document and the related questions and answers documents [23, 24] have been written in the
context of the revision of the Annex of the European Commission Guideline on ‘Excipients in the
labelling and package leaflet of medicinal products for human use’ [4, 9].

The use of benzoic acid and benzyl alcohol as excipients and mainly employed as solubilising agent
and/or preservative in medicinal products. However, in pre-term and full-term neonates, concerns
have been raised with the use of benzyl alcohol and benzoic acid. Benzyl alcohol administered
intravenously has led to “gasping syndrome” in several pre-term neonates with metabolic acidosis
involving deterioration of the neurological state, cardio-vascular failure and haematological anomalies.
The majority of poisonings were fatal. This syndrome was associated with the accumulation of benzyl
alcohol and its metabolite, benzoic acid. Benzyl alcohol must not be used in pre-term and full-term
neonates. It is recommended to revise and implement information on these excipients in the package
leaflet of medicinal products.

Introduction

Benzoic acid and benzyl alcohol are aromatic chemical compounds used for the improvement of active
substance solubility and added as antibacteriostatic compound. Benzyl alcohol is mainly used in
medicinal products wherein the route of administration is parenteral and to a lesser extend topical;
whereas the two main routes of administration for benzoic acid are topical and per os.

Scientific discussion

1. Characteristics

1.1. Category (function)

Benzyl alcohol is mainly used as a preservative. The minimal inhibitory concentrations (MIC) are as
follows:

Microorganism MIC* (ng/ml)
Aspergillus niger 5000

Candida albicans 2500
Escherichia coli 2000
Pseudomonas aeruginosa 2000
Staphylococcus aureus 25

* Minimal inhibitory concentration

Benzoic acid is a bacteriostatic antiseptic that is only active in an acidic environment (pH 2.5 to 4.5). It
is mainly used as a preservative.
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1.2. Physico-chemical Properties

CH:0OH COOH

Benzyl alcohol Benzoic acid

Natural sources of benzyl alcohol are Tolu or Peru Balsam as well as plant extracts such as that of
jasmine. Industrial preparation of benzyl alcohol is done by the hydrolysis of benzyl chloride, using the
Cannizaro or the Tischenko reaction starting with benzaldehyde.

It has to be noted that benzyl benzoate, a molecule used as a plasticiser, solubilising agent, solvent or
therapeutic agent, generates benzoic acid and benzyl alcohol after hydrolysis.

1.3. Use in medicinal products

Benzyl alcohol is used as both an excipient (preservative, solubilising agent) and as an active principal
(antiseptic, local anaesthetic).

Benzyl alcohol is used for different purposes:
e preservative (2% in oral or parenteral pharmaceutical preparations, 3% in cosmetics)
e solubilising agent (concentration greater than or equal to 5%b)
e disinfectant (10% solutions)

e local anaesthetic (in certain injections, cough remedies, ophthalmic solutions, ointments,
dermatological aerosols)

The most common routes of administration are parenteral and to a lesser extend topical.

Benzyl alcohol is notably used via intramuscular administration in antibiotics, anti-inflammatory
products or neuroleptics for its anaesthetic properties, in order to reduce pain at the injection site. The
median concentration is 150 mg per injection (30 mg/ml). The range of injected dose varies from 20 to
600 mg/day.

Benzyl alcohol is also used as a preservative and may possibly be substituted by other preservative
substances. However, benzyl alcohol also acts as a local anaesthetic, a property that is highly valued
for reducing pain associated with intra-muscular injection.

2. Pharmacokinetics

2.1. Absorption

Route of Absorption

Administration - .
Benzyl alcohol Benzoic acid

cutaneous Up to 60% 43%
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oral 100 % 100%

The oral absorption is complete. The cutaneous absorption of benzyl alcohol is significant.

2.2. Metabolism

benzoic acid hippuric acid

benzyl alcohol benzaldehyde CONHCH,COOH
COOH &
CH, OH CH O @’
—
-~ U
OOH

oxidation by alcohol oxidation by aldehyde  NTZOHZC conjugation by acyl Con
dehydrogenase dehydrogenase glycine then glycine N acyl
(AlcDH) (AldDH) transferase

Benzyl alcohol is oxidised by alcohol dehydrogenase (AlcDH), a cytoplasmic enzyme present mainly in
the liver, but also in the intestine and kidney. This reaction is saturable. The benzaldehyde formed is
oxidised by aldehyde dehydrogenases (AldDH), cytoplasmic and mitochondrial enzymes mainly present
in the liver, but also in the intestine and numerous organs.

Secondary metabolism:

Benzaldehyde can react with biogenic amines according to the Pictet and Spengler reaction and lead to
the formation of corresponding tetrahydroisoquinolines and beta-carbolines, which are
pharmacologically active derivatives.

As benzyl alcohol is quickly metabolized in benzoic acid after administration, it is not present at
measurable level in the blood but its oxidation product, benzoic acid, is present and may be used for
kinetic.

A perturbation of metabolism (anomaly, ADH2*3 allelic variant [30] or immaturity) or elimination of
benzyl alcohol may lead to toxicity. Indeed, there is a greater accumulation of benzyl alcohol in serum
of pre-term neonates expressed in peak level and in area under curve than in full-term neonates [16].

2.3. Elimination

Benzoic acid undergoes conjugation by acyl CoA synthetase then by glycine N acyl transferase to form
hippuric acid. The newly synthesised hippuric acid is then eliminated in the urine.

For an adult, after intravenous administration of a dose of 15 mg/kg, the elimination half-life from
plasma is 16 minutes for benzoic acid and 31 minutes for hippuric acid. Eighty per cent of the dose is
eliminated in the urine in the form of hippuric acid. Clearance is approximately 600 ml/min.

The benzoic acid detoxification process is immature in those pre-term neonates [16] and conjugation
of benzoic acid is saturated more quickly. This reaction is furthermore limited by the glycine available.
This results in an accumulation of benzoic acid.
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3. Toxicology

3.1. Toxicity after single administration of benzyl alcohol

Species Route LD50 Observations

(adult animals)

rat orally 1230-3200 mg/kg

mouse orally 1580 mg/kg

rabbit orally 1040 mg/kg

rat v 50 mg/kg convulsions, dyspnea, change in
behaviour, haemolysis

mouse v 324 mg/kg

rat SC 1700 mg/kg

rat IP 400 mg/kg

rabbit Dermal 2000 mg/kg

Guinea pig Dermal <5 mg/kg

rat Inhalation >4.178 mg/I

3.2. Toxicity after single administration of benzoic acid

Species Route LD50*
(adult animals)

cat orally 2 g/kg
dog orally 2 g/kg
mouse IP 1.46 g/kg
mouse orally 1.94 g/kg
rat orally 1.7 g/kg

* Lethal dose 50%

3.3. Toxicity after repeated administration of benzyl alcohol

Species [Route |Duration Doses Observations NOAEL
Rat adult [orally |16 days 125-2000 Diffuse haemorrhages M: 250 mg/kg
mg/k
97kg F : 125 mg/kg
Mouse orally |16 days 125-2000 Lethargy, respiratory anomalies [M: 250 mg/kg
adult mg/kg
F: 500 mg/kg
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Rat adult [orally |13 weeks 50-800 mg/kg |Neurotoxicity, respiratory 100 mg/kg
difficulties, diffuse bleeding,
necrosis of the brain, muscles,
thymus congestion, renal
haemorrhages and damage

Rat adult |orally [103 weeks 200-400 mg/kg |Diffuse haemorrhages and < 200 mg/kg
neurological lesions

Rat orally |6 weeks 100-600 Gasping syndrome at the higher |300 mg/kg/d
juvenile mg/kg/d dose levels (Foulon, 2005)
(d22) [71

No data have been reported for parenteral use, or topical use. Furthermore, there are no chronical
studies related to toxicity on newborn or infant animals. There is only one study performed on juvenile
rats establishing a NOAEL close to the adult one after oral administration [7].

3.4. Hypersensitivity

Some allergic reactions have been reported in humans. Benzyl alcohol may lead to local reactions
(contact dermatitis) and general reactions, probably linked to a direct histamine release [19].

3.5. Local tolerance

Both Benzyl alcohol and Benzoic acid are mucous membrane irritant [28]; it causes serious irritation
following application to the skin of mice.

3.6. Genotoxicity

A clastogenic effect has been shown in vitro [20]. However, the results obtained in vivo are negative.

3.7. Carcinogenicity

JECFA (joint FAO/WHO expert committee on food additives) considered that, although long term
carcinogenicity and toxicity studies carried out with sodium benzoate in rats and mice were not very
good quality, all of the available data, in particular new studies with benzyl acetate, lead to the
conclusion that compounds from the benzoic acid family are not carcinogenic [14].

3.8. Reproductive function toxicity

In rats, no action on the growth, fertility, lactation or survival has been observed during a
multigeneration reproductive study (because of the consumption of glycine occurring during
elimination of benzoic acid and the possibility that glycine is essential for growth, a detrimental effect
on growth could be envisaged).

Toxicity on foetal development has only been observed at doses that are toxic to the mother.

Three reproductive studies and 3 developmental toxicity studies exist, which lead to the conclusion
that the no observable adverse effect level (NOAEL) after ingestion is in the order of 500 mg/kg/day.
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4. Clinical safety data

4.1. Pharmacovigilance

Sixteen neonatal deaths thought to be caused by the benzyl alcohol preservative used in some
intravascular solutions have been reported to the Food and Drug Administration (FDA)* by 2 medical
centres [5, 8]. The deaths occurred in pre-term neonates weighing 2500 g who had central
intravascular catheters flushed periodically each day with bacteriostatic normal saline containing 9
mg/ml benzyl alcohol. Ten deaths occurred in 1 institution over a 6-month period and 6 deaths
occurred in the other institution over a 16-month period. Investigators in the 2 hospitals have reported
that similar deaths have not occurred since flush solutions without preservatives have been substituted
for those with the benzyl alcohol.

Onset of toxic illness in the infants occurred between several days and a few weeks of age with a
characteristic clinical picture that included metabolic acidosis progressing to respiratory distress and
gasping respirations. Many infants also had central-nervous-system dysfunction, including convulsions
and intracranial haemorrhage; hypotension leading to cardiovascular collapse was a late finding usually
presaging death.

Gas chromatographic analysis demonstrated benzyl alcohol or its metabolites in blood and urine
samples from infants in 1 hospital. Retrospective analysis of urine samples from 5 infants in the other
hospital for organic acid profile by gas-liquid chromatography showed urine benzoate levels of 4.4—
16.1 mg/mg creatinine and hippurate levels of 7.4—33.3 mg/mg creatinine (normal values = O-trace);
serum benzoic acid levels were 8.4-28.7 mEg/L (normal = 0). Review of the medical records of the
affected infants resulted in estimates of daily intake of benzyl alcohol ranging from 99 to

405 mg/kg/day.

Data type Population | Exposure Route Benzyl Observations Reference
vector alcohol
dose
Retrospective | 10 catheters™ v 99-234 gasping syndrome, Gershanik,
study premature |rinsed with mg/kg/day | neurological 1981 [8]
newborns heparin and deterioration,

0.9% benzyl
alcohol solutions
and
Bacteriostatic
water used for
dilution and
reconstitution

metabolic acidosis,
haematological
anomalies,
hepatocellular
insufficiency, renal
failure, cardiovascular
collapse,

6 out of 10 deaths**

1 FDA WARNING IN 1982: Neonatal Deaths Associated With Use of Benzyl Alcohol - United States
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Retrospective
study

11
premature
newborns

catheters™
rinsed with
heparin and
0.9% benzyl
alcohol solutions
and
Bacteriostatic
water used for
dilution and
reconstitution

130-405
mg/kg

progressive
encephalopathy,
convulsions,
hypotension,
cardiovascular
collapse,

10 out of 11 deaths

Brown,
1982 [5]

* Umbilical catheterisation for monitoring following respiratory distress requiring ventilation

** No new cases have been reported by the authors after having prohibited the procedure of rinsing catheters with

benzyl alcohol. The authors conclude that pre-term neonates who receive preparations containing benzyl alcohol

intravenously accumulate the alcohol and its metabolites. This accumulation may be explained by the very high

doses of benzyl alcohol relative to the size and weight of the neonates, and the reduced metabolic capability in pre-

term neonates.

polysorbate 80,
exerting
hemodynamic
effets.

Hypotension
requiring
cardiopulmonary
resuscitation,
systemic and
peripheral
hypoperfusion,
lactic acidosis,
multiple organ
failure (hepatic

Data type Population | Exposure Route Benzyl alcohol |Observations Reference
vector dose
Retrospective | Neonates Amiodarone continuous |0.6-319.5 No outcome data | Shehab,
study Atracurium or mg/kg/d described 2009 [29]
Dexamethasone | intermittent
Glycopyrrolate |infusions
Phenobarbital
Midazolam
Reported Pre-term Clindamycin v unknown Desaturation, Hall, 2004
case neonate chest splinting [10]
(24w requiring
gestation) resucitation
Reported Neonate Amiodarone IV instead | Approximately20 | Amiodarone Masi, 2008
case (day 4) of orally mg/kg* contains BA and | [18]
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and renal),

myocardial

ischaemia,

encephalopathy.
Reported Girl, 5 Valium v 180 mg/kg/day |Valium contains |Lopez,
case year-old over 36 hours BA, benzoic acid | 1995 [17]

and propylene
glycol, exerting
hemodynamic
effects,
hypotension,
metabolic
acidosis, death.

Reported Male, 53 Vepesid v 90 mg/kg in one | Haemolysis, Smith,
case years old (etoposide) perfusion metabolic 2001 [30]
acidosis, death

Reported Female, 65 | (mupirocin, Cutaneous, | Unknown Chronic Jacob,
case years old pimecrolimus IM conjonctival 2008 [11]
cream), inflammation
prednisone IM and concomitant
and eyelid dermatitis
triamcinolone with ectropion

* The loading dose (47 mg/kg of amiodarone) was administrated intravenously. Amiodarone (150 mg of
amiodarone/ml) contains 20 mg/ml of Benzyl alcohol.

4.2. Conclusion regarding the toxicity of benzyl alcohol

In adults, a single case of toxicity linked to the administration of benzyl alcohol has been reported in
the literature even if the role of benzyl alcohol is uncertain. The dose administered was estimated as
90 mg/kg intravenously [30].

The main problem linked to the use of benzyl alcohol concerns neonates (pre-term and full-term) due
to the immaturity of the metabolising enzymes and the risk of subsequent accumulation. Benzyl
alcohol administered intravenously has led to “gasping syndrome” in several pre-term neonates with
metabolic acidosis involving deterioration of the neurological state, cardio-vascular failure and
haematological anomalies. The majority of poisonings were fatal. This syndrome is associated with the
accumulation of benzyl alcohol. In one case in a five-year-old girl, adverse events occur at 20 mg/kg of
benzyl alcohol intravenously although benzyl alcohol was not the only excipient allowing this effect in
amiodarone (there was also polysorbate 80).

4.3. Conclusions regarding the toxicity of benzoic acid

All of the data examined have enabled the Acceptable Daily Intake (ADI) to be set at 5 mg/kg orally
(in food) for benzoic acid and its salts on the basis of a NOAEL of 500 mg/kg determined during the
reprotoxicity studies. The ADI is valid for adults and children over 4 weeks [13].

Benzoic acid may be used for managing hyperammonaemia in urea cycle disorders in the neonates.
However, the main problem linked to the use of benzoic acid concerns neonates (pre-term and full-
term) who have immature metabolising enzymes leading to accumulation. The risk associated with the
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accumulation of benzoic acid is an increase in bilirubinaemia following displacement of bilirubin from

albumin and which may cause newborn jaundice to develop into kernicterus [12] (non-conjugated

bilirubin deposits in the brain tissue) [2].

5. Updated information for the package leaflet

Benzyl alcohol

Benzyl alcohol is classified in the list of excipients with known effects.

It appears that the table of excipients with known effects is incomplete and erroneous:

The risk inherent to benzyl alcohol is due to its accumulation in the organism. Elimination of
benzyl alcohol is highly variable as both the age (immaturity) and ethnic polymorphism of alcohol
deshydrogenase may lead to accumulation of benzyl alcohol and thus toxicity. It is thus difficult to
establish an exemption threshold.

The actual recommendation does not recommend benzyl alcohol for children up to 3 years.

Benzoic acid

Benzoic acid is classified in the list of excipients with known effects.

It appears that the table of excipients with known effects is incomplete and erroneous: there is a risk

of jaundice also by oral administration, for which absorption is 100%.

Neither benzyl alcohol nor benzoic acid should be used in neonates (pre-term and full-term).

Benzyl alcohol and benzoic acid should be used with caution for children older than four weeks.

Clinician should be aware of the following:

e Accumulation of benzyl alcohol may lead to toxicity
e Avoid a chronic use

e Use with caution

Therefore the following updated information is proposed:

Benzyl alcohol and benzoic acid group used as excipients
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Benzyl alcohol

Route of Threshold Information for the Package Leaflet Comments

Administration

Benzyl alcohol All routes of Zero This medicine contains x mg benzyl alcohol in each
administration <dosage unit><unit volume= <which is equivalent
to x mg/<weight><volume>=>.

Benzyl alcohol may cause allergic reactions.

Oral, parenteral Zero Benzyl alcohol has been linked with the risk of Intravenous administration of benzyl
severe side effects including breathing problems alcohol has been associated with serious
(called “gasping syndrome”) in young children. adverse events and death in neonates

(“gasping syndrome™). The minimum
amount of benzyl alcohol at which
toxicity may occur is not known.

Do not give to your newborn baby (up to 4 weeks
old), unless recommended by your doctor.

Warning in section 4.4 in the SmPC
should be given if used in neonates.

Do not use for more than a week in young children Increased risk due to accumulation in
(less than 3 years old), unless advised by your young children.
doctor or pharmacist.

Ask your doctor or pharmacist for advice if you are
pregnant or breast feeding. This is because large
amounts of benzyl alcohol can build-up in your body
and may cause side effects (called “metabolic
acidosis”).
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Route of Threshold Information for the Package Leaflet Comments

Administration

Ask your doctor or pharmacist for advice if you have High volumes should be used with

a liver or kidney disease. This is because large caution and only if necessary, especially
amounts of benzyl alcohol can build-up in your body in subjects with liver or kidney
and may cause side effects (called “metabolic impairment because of the risk of
acidosis”). accumulation and toxicity (metabolic
acidosis).
Topical Zero Benzyl alcohol may cause mild local irritation.

Benzoic acid

Route of Threshold Information for the Package Leaflet Comments

Administration

Benzoic acid (E All routes of Zero This medicine contains x mg <benzoic

210) and administration acid/benzoate salt> in each <dosage unit><unit

benzoates volume=> <which is equivalent to x

o mg/<weight><volume=>=.

Sodium benzoate Oral, parenteral Zero '<Ben?oic acid/b.enzoate salt% may increa:'se Ir.1crease in bilirubinaemia. followi.ng its

(E 211) jaundice (yellowing of the skin and eyes) in displacement from albumin may increase
newborn babies (up to 4 weeks old). neonatal jaundice which may develop

Potassium into kernicterus (non-conjugated

benzoate (E212) bilirubin deposits in the brain tissue).
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Route of Threshold Information for the Package Leaflet Comments

Administration

Topical Zero <Benzoic acid/benzoate salt> may cause local May cause non-immunologic immediate
irritation. contact reactions by a possible
cholinergic mechanism.

<Benzoic acid/benzoate salt> may increase Absorption through the immature skin of
jaundice (yellowing of the skin and eyes) in neonates is significant.
newborn babies (up to 4 weeks old).

Benzyl alcohol and benzoic acid group used as excipients
EMA/CHMP/272866/2013 Page 14/16



References

1. Afssaps-Benzyl alcohol-Benzoic acid group - CR of Minutes of the meeting of 10 June 2004.

2. Ahlfors, C.E., ‘Bilirubin-albumin binding and free bilirubin’, J Perinatol. 21 Suppl 1,2001, S40-42,
discussion S59-62.

3. American academy of pediatrics - Committee on Drugs, ‘“'Inactive"” ingredients in pharmaceutical
products: update (subject review)’, Pediatrics, Vol. 99(2), 1997, p. 268-278.

4. Annex of the European Commission guideline ‘Excipients in the labelling and package leaflet of
medicinal products for human use’ (EMA/CHMP/302620/2017).

5. Brown, W.J., Buist, N.R., Gipson, H.T., Huston, R.K., Kennaway, N.G., ‘Fatal benzyl alcohol
poisoning in a neonatal intensive care unit’, Lancet, Vol. 1(8283), 1982, p. 1250.

6. Cronin, C.M., Brown, D.R., Ahdab-Barmada, M., ‘Risk factors associated with kernicterus in the
newborn infant: importance of benzyl alcohol exposure’, Am J Perinatol., Vol. 8, 1991, p. 80-85.

7. Foulon, O., Mungapen, L., Gaoua, W., Forster R., ‘Benzyl alcohol: safety assessment in juvenile
rats’, The Toxicologist, Volume 84: S-1, Abstracts of the 44th annual Meeting & Toxexpo, New
Orleans, Abstract 265, March 2005.

8. Gershanik, J., Boecler, B., Ensley, H., McCloskey, S., George, W., ‘The gasping syndrome and
benzyl alcohol poisoning’, N Engl J Med., Vol 307(22), 1982, p. 1384—-1388.

9. Guideline on excipients in the label and package leaflet of medicinal products for human use
(CPMP/463/00 Rev.1), July 2003.

10. Hall, C.M., Milligan, D.W.A., Berrington, J., ‘Probable adverse reaction to a pharmaceutical
excipient’, Arch Dis Child Fetal Neonatal Ed. 89, 2004, F184.

11. Jacob, S.E., Stechschulte, S., ‘Eyelid dermatitis associated with balsam of Peru constituents:
benzoic acid and benzyl alcohol’, Contact Dermatitis, Vol. 58(2), February 2008, p. 111-112.

12. Jardine, D.S., Rogers, K., ‘Relationship of benzyl alcohol to kernicterus, intraventricular
haemorrhage, and mortality in preterm infant’, Pediatrics, Vol. 83(2), 1989, p. 153-160.

13. JECFA (joint FAO/WHO expert committee on food additives), Evaluation of certain food additives,
TRS 913, 2002.

14. JECFA (joint FAO/WHO expert committee on food additives), Evaluation of certain food additives
and contaminants, TRS 966, 2011.

15. Kubota, K., Ishizaki, T., ‘Dose dependent pharmacokinetics of benzoic acid following oral
administration of sodium benzoate to humans’, Eur J Clin Pharmacol, Vol. 41(4), 1991, p. 363—
368.

16. LeBel, M., Ferron, L., Masson, M., Pichette, J., Carrier, C., ‘Benzyl alcohol metabolism and
elimination in neonates’, Dev Pharmacol Ther., Vol. 11(6), 1988, p. 347-356.

17. Lopez-Herce, J., Bonet, C., Meana, A., Albajara, L., ‘Benzyl alcohol poisoning following diazepam
intravenous infusion’, Ann Pharmacother., Vol. 29(6), 1995, p. 632.

18. Masi, S., de Cléty, S.C., Anslot, C., Detaille, T., ‘Acute amiodarone toxicity due to an
administration error: could excipient be responsible?’, Br J Clin Pharmacol., Vol. 67(6), June 2009,
p. 691-693.

Benzyl alcohol and benzoic acid group used as excipients
EMA/CHMP/272866/2013 Page 15/16


http://www.ncbi.nlm.nih.gov.gate2.inist.fr/pubmed?term=Jacob%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=18186750
http://www.ncbi.nlm.nih.gov.gate2.inist.fr/pubmed?term=Stechschulte%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18186750
http://www.ncbi.nlm.nih.gov.gate2.inist.fr/pubmed/18186750
http://www.ncbi.nlm.nih.gov.gate2.inist.fr/pubmed?term=Masi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19076154
http://www.ncbi.nlm.nih.gov.gate2.inist.fr/pubmed?term=de%20Cl%C3%A9ty%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=19076154
http://www.ncbi.nlm.nih.gov.gate2.inist.fr/pubmed?term=Anslot%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19076154
http://www.ncbi.nlm.nih.gov.gate2.inist.fr/pubmed?term=Detaille%20T%5BAuthor%5D&cauthor=true&cauthor_uid=19076154
http://www.ncbi.nlm.nih.gov.gate2.inist.fr/pubmed/?term=masi+amiodarone+benzyl

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Nair, B., ‘Final report on the safety assessment of benzyl alcohol, benzoic acid and sodium
benzoate’, Int J Toxicol., Vol. 20 (suppl. 3), 2001, p. 23-50.

Nathan, D., Sakr, A., Lichtin, J.L., Bronaugh, R.L., ‘In vitro skin absorption and metabolism of
benzoic acid, p-aminobenzoic acid, and benzocaine in the hairless guinea pig’, Pharm Res, Vol.
7(11), 1990, p. 1147-1151.

Noerr, B., Pharmaceutical excipients, Neonatal netw., Vol. 19(6), 2000, p. 67-70.

Parke, D.V., Lewis, D.F., ‘Safety aspects of food preservatives’, Food Addit Contam, Vol. 9(5),
1992, p. 561-577.

Questions and answers on benzoic acid and benzoates used as excipients in medicinal products for
human use (EMA/CHMP/508188/2013).

Questions and answers on benzyl alcohol used as excipients in medicinal products for human use
(EMA/CHMP/508188/2013).

Reports on toxicokinetics, toxicity and allergenicity data on substances to be evaluated as
acceptable previous cargoes for edible fats and oils (NP/EFSA/CONTAM/2011/01), EFSA (European
Food Safety Authority), 2012.

SCCP (Scientific Committee on Consumer Products) 2005, Opinion on Benzoic Acid and Sodium
Benzoate Adopted by the SCCP during the 4rd plenary meeting of 21 June 2005. Available
at: http://ec.europa.eu/health/ph_risk/committees/04_ sccp/docs/sccp_o_015.pdf

SCF (Scientific Committee on Food) 2002, Opinion of the Scientific Committee on Food on Benzoic
acid and its salts, SCF/CS/ADD/CONS/48 Final, 17 September 2002.

Scognamiglio, J., Jones, L., Vitale, D., Letizia, C.S., ‘Fragrance material review on benzyl alcohol’,
Food Chem Toxicol., Vol. 50, Suppl 2, S140-60.

Shehab, N., Lewis, C.L., Streetman, D.D., Donn, SM. E., ‘Exposure to the pharmaceutical
excipients benzyl alcohol and propylene glycol among critically ill neonates’, Pediatr Crit Care
Med., Vol. 10(2), March 2009, p. 256-259.

Smith, A.L., Haider, K., Schachtner, J.M., Mathur, S., Vanorden, R., Gentile, T.C., ‘Fatal hemolysis
after high-dose etoposide: is benzyl alcohol to blame?’, Pharmacotherapy, Vol. 21(6), 2001,
p. 764—766.

Tremblay, G.C., Qureshi, 1.A., ‘The biochemistry and toxicology of benzoic acid metabolism and its
relationship to the elimination of waste nitrogen’, Pharmacol Ther., Vol. 60(1), 1993, p. 63—90.

Benzyl alcohol and benzoic acid group used as excipients
EMA/CHMP/272866/2013 Page 16/16


http://ec.europa.eu/health/ph_risk/committees/04_sccp/docs/sccp_o_015.pdf

	Table of Contents
	Executive summary
	Introduction
	Scientific discussion
	1.  Characteristics
	1.1.  Category (function)
	1.2.  Physico-chemical Properties
	1.3.  Use in medicinal products

	2.  Pharmacokinetics
	2.1.  Absorption
	2.2.  Metabolism
	Secondary metabolism:

	2.3.  Elimination

	3.  Toxicology
	3.1.  Toxicity after single administration of benzyl alcohol
	3.2.  Toxicity after single administration of benzoic acid
	3.3.  Toxicity after repeated administration of benzyl alcohol
	3.4.  Hypersensitivity
	3.5.  Local tolerance
	3.6.  Genotoxicity
	3.7.  Carcinogenicity
	3.8.  Reproductive function toxicity

	4.  Clinical safety data
	4.1.  Pharmacovigilance
	4.2.  Conclusion regarding the toxicity of benzyl alcohol
	4.3.  Conclusions regarding the toxicity of benzoic acid

	5.  Updated information for the package leaflet
	Benzyl alcohol
	Benzyl alcohol

	References

