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ADMINISTRATIVE INFORMATION 
 

Proposed name of the medicinal 
product in the RMS  

Finalgon 4 mg/g + 25 mg/g Salbe 

INN (or common name) of the active 
substance(s):  

Nonivamide, Nicoboxil 

Pharmaco-therapeutic group 
(ATC Code): 

M02AB53, Hyperaemic agent for percutaneous heat 
stimulation treatment 

Pharmaceutical form(s) and 
strength(s): 

Ointment, 4 mg/g Nonivamide, 25 mg/g Nicoboxil 

Reference Number for the 
Decentralised Procedure 

DE/H/3291/001/DC 

Reference Member State: DE 

Member States concerned: CZ, HU, PL, SI, SK 

Applicant (name and address) Boehringer Ingelheim International GmbH 
Binger Straße 173, D-55216 Ingelheim am Rhein, 
Germany 
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I. INTRODUCTION 
 
The application for Finalgon ointment, used as hyperaemic agent for percutaneous heat stimulation 
treatment, is approved. 
 

II. EXECUTIVE SUMMARY 

II.1 Problem statement 
Determination of blood gases is a mainstay in cardiorespiratory medicine and intensive care for 
diagnostic purposes and monitoring treatment. Especially for oxygen saturation and partial oxgen 
tension (pO2) as well as carbon dioxide tension (pCO2) arterial values are thought to be the gold 
standard. As arterial puncture is associated with possible pain, haematoma formation, haemorrhage, 
risk of (systemic) infections etc. use of a vasoactive agent is a feasible alternative resulting in the 
venous and arterial blood in the capillary bed to converge and the gas tensions of the arteralized 
capillary blood to approximate those of the arterial blood. Essential for "arterialization" is the degree 
of hyperaemia i.e. vasodilation and the free flowing of the blood induced by the compound. Use of 
"arterialized" capillary blood instead of arterial blood for determination of blood gases has the 
advantage that it is less painful, is associated with lower risks in case of haemorrhage and infections 
(being superficial), does not need highly trained personnel and may be used under many conditions. 

Finalgon ointment in summary has been shown to effectively induce arterialization of the capillary 
blood through vasodilation within 10 to 20 min. 

II.2 About the product 
Mode of action  
The active ingredient nonivamide is a synthetic capsaicin analogue with analgesic properties which, if 
applied repeatedly to the skin, reduces the substance P in the peripheral pain-sensitive C-fibres and A-
delta nerve fibres. Nonivamide stimulates the afferent nerve endings in the skin, dilating the vessels 
and producing long-lasting heat stimulation. The active ingredient nicoboxil is a vitamin B with a 
vasodilatory property transmitted via prostaglandin. The hyperaemizing effect of nicoboxil develops 
earlier and is more pronounced than that of nonivamide. Both compounds induce vasodilation by 
different mechanisms of action and thus have complementary effects inducing hyperaemia, thus 
accelerating the hyperaemic skin reaction. 
 
Pharmacological classification 
Pharmacotherapeutic group: Hyperaemic agent for percutaneous heat stimulation treatment 
ATC code: M02AB53 
 
Indication and recommendation for use 
To stimulate blood flow in the skin before taking a capillary blood sample, e.g. from the earlobe, tip of 
the finger or heel (in infants). For this purpose about 1 - 2 cm of ointment should be applied to the 
intended site of injection (earlobe, digital pulp) approx. 10 minutes beforehand and massaged into the 
skin. 

II.3 General comments on the submitted dossier 

 
Type of application: An Article 10a well-established use application”  

 
This decentralised application concerns an ointment containing a fixed combination of nonivamide 
and nicoboxil, under the trade name Finalgon 4 mg/g + 25 mg/g ointment. In this Assessment 
Report, the name Finalgon ointment is used.  
 
The ointment had been marketed e.g. in Germany since 1951 (up to May 2009) and is marketed now 
in 17 countries including 7 countries of the European Community under the name Finalgon extra stark 
Salbe or Finalgon (ointment). 
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With Germany as the Reference Member State in this Decentralised Procedure, Boehringer Ingelheim 
International GmbH is applying for the Marketing Authorisations for combintion of nonivamide and 
nicoboxil, under the trade name Finalgon in DE, CZ, HU, PL, SI, SK. 
 
The constituents of the medicinal products have a well-established use with an acceptable level of 
safety and efficacy. 
 
Finalgon ointment in summary has been shown to effectively induce arterialization of the capillary 
blood through vasodilation within 10 to 20 min. Blood gas tensions measured in capillary blood from 
the non-treated ear differed relevantly from those obtained in blood collected in the Finalgon-treated, 
hyperaemized ear lobe by a mean of about 10 mmHg. Also the non-invasive oximeter determinations 
of the oxygen saturation of the capillary blood in the ear pinna having been arterialized by Finalgon 
ointment were almost identical to the values calculated from the blood gas tensions measured in 
arterial blood while the readings in the untreated contralateral ear differed significantly from the 
calculated standard. 
 
No risk management plan has been submitted and none is considered necessary. 
 
Paediatric population  
Since blood for blood gas analysis in critically ill premature and newborn babies is taken today from 
an artery and the measurement of O2 saturation by pulse oximetry is a standard in monitoring the 
oxygen supply, there is hardly a meaningful indication of Finalgon ointment in children. 

II.4 General comments on compliance with GMP, GLP, GCP and agreed ethical 
principles 

GMP 

The RMS has been assured that acceptable standards of GMP are in place for these product types at all 
sites responsible for the manufacture and assembly of this product.  
For manufacturing sites within the Community, the RMS has accepted copies of current manufacturer 
authorisations issued by inspection services of the competent authorities as certification that 
acceptable standards of GMP are in place at those sites. 
 
For manufacturing sites outside the Community, the RMS has accepted copies of current GMP 
Certificates of satisfactory inspection summary reports, ‘close-out letters’ or ‘exchange of 
information’ issued by the inspection services of the competent authorities (or those countries with 
which the EEA has a Mutual Recognition Agreement for their own territories) as certification that 
acceptable standards of GMP are in place at those non-Community sites. 

GCP 

Due to their rather old publication date some of the studies referred to in the Clinical Overview were 
not performed according to good clinical practice (GCP). However, the quality of the clinical trials 
corresponds to those of other drugs evaluated in the same time period.  Additional studies conducted 
according to GCP would not provide further information and are not planned by the applicant. 
 
 

III. SCIENTIFIC OVERVIEW AND DISCUSSION 
 
III.1 Quality aspects 
 
Drug Substance Nicoboxil 
The quality of the drug substance nicoboxil is controlled in compliance with justified in-house 
specifications and pharmacopoeial standards. Full information on the synthesis including 
control of materials has been provided in the documentation. Sufficient information about 
specifications and analytical methods has been provided. The re-test period of 60 months for the 
drug substance is accepted. 
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Drug Substance Nonivamide 

The quality of the drug substance nonivamide is controlled in compliance with justified in-house 
specifications and pharmacopoeial standards. Full information on the synthesis including control of 
materials has been provided in the documentation. Updated stability data justified the re-test period of 
3 years. 

 
Drug product 

The development of the product has been described, the choice of excipients is justified and their 
functions explained. Relevant quality characteristics of the drug substance and the drug product are 
specified. The proposed limits are accepted. 

The ingredients and the manufacturing process of the drug product are considered suitable to produce 
a pharmaceutical product of the proposed quality.  

The description of the test methods used to analyse the drug substance and drug product are adequate, 
the validation results are plausible.  

On the basis of stability data, a shelf-life of 36 months for the drug product is accepted. 
Due to in-use stability results, an in-use stability period of 6 months is accepted. 
 
 
III.2 Nonclinical aspects 

Pharmacology  

The Applicant has provided an adequate literature review of primary and secondary pharmacological 
properties, safety pharmacology and pharmacodynamic drug interactions of nonivamide and nicoboxil. 
In addition, literature data concerning the primary and secondary pharmacology of the combination 
formulation applied for were provided, showing that the combination of nonivamide and nicoboxil has 
the claimed hyperaemizing and vasodilatatory effects in animal studies following topical application.  

Safety pharmacology data and data concerning pharmacodynamic drug interactions were not provided 
for the combination formulation. Taking into account the limited topical application on a small skin 
area and the availabitlity of saftey data from human studies, the lack of such data is acceptable. 
 
Pharmacokinetics 

The penetration into the skin and the absorption by skin of both substances appear to depend on the 
vehicle i.e. the ointment base. 

During skin passage nonivamide is partly degradated. Nonivamide easily penetrates into the CNS. 
Distribution volume was lower than for capsaicin. Metabolism of nonivamide includes primarily 
hydrolysis to vanillylamine which is further metabolized to vanillin, vanillyl alcohol, vanillic acid and 
their glucuronides. In addition cytochrome P450-dependent oxidative pathways give rise to a range of 
metabolites including apparently reactive intermediates which, however, appear to be readily bound to 
GSH etc. The oxidative pathways are apparently similar in all species studied. The oxidative 
metabolite profile is different from that of capsaicin. Metabolites are excreted into urine and faeces. 
An enterohepatic circulation was assumed.  

Nicoboxil appears to be readily hydrolysed to release the active moiety nicotinic acid. Nicotinic acid is 
widely distributed in body tissues. It rapidly gives rise to a range of metabolites (nicotinuric acid, 6-
OH-nicotinic acid, nicotinamide, the 2- and 4-pyridones, NAD and its degradation product N-ribosyl-
2-pyridone-5-carboxamide). Metabolite pattern is species-dependent. Nicotinic acid and its 
metabolites are excreted into urine. 

Due to (in part mechanism-based) inhibition of cytochrome P450 isoenzymes (e.g. CYP2E1) capsaicin 
and probably also nonivamide may interfere with metabolism and in part bioactivation of drugs. 
Nonivamide may enhance the flux of indomethacin through the skin. Prostaglandin synthesis 
inhibitors may theoretically interfere with the vasodilatory effect of nicoboxil. 
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Toxicology 

Toxicological studies revealed low systemic or dermal acute toxicity of both active compounds and 
the combination as well as definite systemic effects with high dermal nicoboxil doses. A 3-week 
repeated dose-toxicity study with dermal application of the presented formulation did not result in 
distinct adverse effects. There were no reports/studies available for mutagenicity, carcinogenicity or 
reproductive toxicity for the combination or its active ingredients. However, the extremely short 
duration of exposure, the most probably negligible systemically available concentrations, and the large 
experience in humans suggest lack of effects which could be of concern. Local tolerance is determined 
by the irritating effect to the skin as is to be expected from the pharmacodynamic profiles of both 
active rubefacients (and in part intended). The inactive ingredients of the presented ointment 
formulation are well-known and do not give rise to any concern. 
 
From the point of view of non-clinical pharmacology, pharmacokinetics and toxicology a marketing 
authorisation may be granted. 
 
Environmental Risk Assessment 

The applicant provided for both active ingredients a Phase I PEC calculation. In both cases the action 
limit of 0.01 µg/l is not exceeded and no detailed environmental risk assessment is necessary. No final 
conclusion on the environmental risk is possible, because the logKOW value to conduct a PBT 
Screening is missing for nonivamid. The applicant commits to provide a study on logKOW for the 
PBT – Screening in Phase I until October 2012, if the value for logKOW exceeds a limit of 4.5 a 
PBT assessment will be conducted. A PBT-Screening for Nicoboxil deemed not necessary because it 
is identified as vitamine by the RMS.  
 
III.3 Clinical aspects 
 
Pharmacokinetics 
Both active substances effectively penetrate the skin, (at least) nonivamide in dependence of the 
vehicle. Effective and rather rapid skin absorption of both substances individually and their 
combination from ointments containing the same base as the presented formulation has been shown by 
measuring their hyperaemizing effects. Both compounds are hydrolysed during passage through the 
skin, nonivamide (in part) to the inactive vanillamide, nicoboxil to the active nicotinic acid. Further 
metabolism of nonivamide comprises metabolization of vanillamide to vanillin, vanillyl alcohol, 
vanillic acid and their glucuronides. In addition cytochrome P450-dependent oxidative pathways give 
rise to a range of metabolites including apparently reactive intermediates which appear to be readily 
bound to GSH. Metabolites are excreted into urine and faeces. An enterohepatic circulation was 
assumed. The main route of metabolism of nicotinic acid is conversion to N-methylnicotinamide and 
the 2- and 4-pyridone derivatives. Nicotinuric acid is also formed. Small amounts of nicotinic acid and 
nicotinamide are excreted unchanged in urine after therapeutic doses. There is lack of data on the fate 
of the butoxyethyl moiety. 

Pharmacodynamics 
More recent studies confirm a (slightly) more rapid onset of the erythematous effects of nicoboxil 
2.5% ointment and Finalgon ointment as compared to nonivamide ointment as well as the tmax of 30 
and 45 min resp. and proved an increased effect of the combination as compared to the single 
compounds. 
 
The vasodilatory effects of both active ingredients are based on different and thus complementary 
mechanisms which lead in combination to an earlier and more marked hyperaemizing effect than 
either substance alone at the same dose. The increased hyperaemic activity of the combination has 
been shown in one well conducted double-blind study (Aicher et al. 1995) and a range of old 
comparative trials. 
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Clinical efficacy 
From a clinical point of view Finalgon ointment has been shown to effectively induce arterialization of 
the capillary blood through vasodilation within 10 to 20 min. Blood gas tensions measured in capillary 
blood from the non-treated ear differed relevantly from those obtained in blood collected in the 
Finalgon-treated, hyperaemized ear lobe by a mean of about 10 mmHg. Also the non-invasive 
oximeter determinations of the oxygen saturation of the capillary blood in the ear pinna having been 
arterialized by Finalgon ointment were almost identical to the values calculated from the blood gas 
tensions measured in arterial blood while the readings in the untreated contralateral ear differed 
significantly from the calculated standard. 
 
Pediatric Population 
Publications on the use of Finalgon ointment in infants and children from the 60s and 70s show a 
certain effect of a higher pO2 measurement. However, good comparative data with the current standard 
method (measurement of O2 saturation) are missing. Since blood for blood gas analysis in critically ill 
premature and newborn babies is taken today from an artery and the measurement of O2 saturation by 
pulse oximetry is a standard in monitoring the oxygen supply, there is hardly a meaningful indication 
of Finalgon ointment in children. Moreover, the safety of the substance is not proven, advers reactions 
may occur apparently caused by local allergic reactions like skin rash, and in individual cases, 
hypersensitivity reactions including anaphylactic shock.  
 
Clinical safety  
The potential adverse reactions (ADR) are well known due to the wide and long experience with 
Finalgon ointment. Main ADR are primarily related to the (in part intended) irritant effects on the skin 
and comprise mainly erythema, burning sensation and pruritus/pain. More extensive cutaneous 
reactions comprise rash, swelling/oedema, exfoliation and desquamation. Contact to the eyes may 
induce hyperaemia and conjunctivitis. Allergic reactions have been observed which are mainly 
restricted to the skin but may lead to systemic anaphylactic reactions. There are no specific data on 
tolerability in children as in most part the adverse events reported were due to accidental misuse (e.g. 
oral intake). As to the use in newborns there were no specific reports on adverse events. There is lack 
of data in respect to use during pregnancy or lactation. Use of the ointment in lichenified or broken 
skin as well as contact of mucosal membranes or the eyes should be avoided. Patients with chronic 
skin diseases may react differently especially in affected skin. 
 
User Testing 
The applicant has provided the results of a user testing of the PL. 
The readability test has been performed by a recognized CRO. The Test was performed with German 
native speakers. It consisted of 15 sufficient questions on the key safety messages of the PL. 
The volunteer population for this study round consisted of 20 male and female test subjects. The 
population tested was acceptable as it was balanced for gender age and level of education. The 
evaluation of the responses was acceptable. 
 
In a pilot test with 3 test subjects, the questionnaire was checked for the right wording/ phrasing of the 
questions and for possible answers that could be given after reading the package leaflets. Due to these 
results and comments some text passages in the PL were improved in order to optimize the mock-up 
for the main test (for details see chapter 8). Additionally the wording of question no. 1, no. 2 and no. 7 
were slightly changed. 
 
The study (with 20 volunteers) showed that the information of the PIL was very well understood; the 
lowest RI rating (finding + understanding) of anyquestion was 19/20 (95.0%) for questions no. 5, 8, 
and 13. Overall the results of the study were very well (mor than 90% correct answers to the 
questions) and the predefined success criteria were fulfilled.  
The results demonstrate a high level of comprehension of product related information. 
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Description of Pharmacovigilance System 
The applicant has provided documents that set out a detailed description of the Boehringer Ingelheim 
system of pharmacovigilance (Version 5.4 dated 25 February 2010). A statement signed by the 
applicant and the qualified person for pharmacovigilance, indicating that the applicant has the services 
of a qualified person responsible for pharmacovigilance and the necessary means for the notification 
of any adverse reaction occurring either in the Community or in a third country has been provided. 

The Pharmacovigilance system as described by the applicant fulfils the requirements as described in 
Volume 9A of the Rules Governing Medicinal Products in the European Union and provides adequate 
evidence that the applicant has the services of a qualified person responsible for pharmacovigilance 
and has the necessary means for the notification of any adverse reaction suspected of occurring either 
in the Community or in a third country. 

 
Risk Management Plan 

Not applicable 
 

IV. BENEFIT RISK ASSESSMENT 
The application contains an adequate review of published nonclinical and clinical data. The presented 
formulation has been shown to be effective, feasible and safe in the intended indication. 
 
The application for Finalgon ointment, used as hyperaemic agent for percutaneous heat stimulation 
treatment is approved. 
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