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1. Executive Summary 

The risk of adverse toxicological effects as result of using AKTIVORA formulation in a fogging 

tunnel (6.72 m3) with a spray time of 1.5 seconds was assessed.  The assessment has 

considered exposure via inhalation and dermal contact.  At the concentrations of the actives 

in the formulation no local toxicity affects are considered significant.  The mixture is not 

classified as irritating to eyes or skin or sensitizing under CLP.  Systemic toxicity is not 

associated with the actives at the concentration in the formulation.  

The amount of exposure as a result of dermal contact and inhaled by users during use of the 

fogging tunnel has been calculated.  A value of 0.00513 mg of formulation was available for 

inhalation as a result of use with a spray time of 1.5 seconds.  In reality, only a small 

proportion of this amount would be inhaled as a substantial fraction of the particles are >10 

µm so are not inhaled.  As such, the calculated value for inhalation exposure is considered 

conservative.   

A value of 1.54 mg/ kg bw/ day or 5.30 µm/ cm2/ day was estimated as the exposure via 

dermal contact using a spray time of 1.5 seconds.  This is also conservative as users would 

be clothed during use.  As such only a fraction of this amount has direct contact with skin.   

The Margin of Safety (MoS) was calculated using No Observed Adverse Level (NOAEL) values 

obtained from oral animal repeated dose toxicity studies.  The NOAEL values were divided 

by the calculated Systemic Exposure Dose (SED) to provide the MoS.1  As a rule of thumb 

MoS value >100 are considered safe.  The ingredients in this formulation are considered safe 

for use at the concentrations stated and current spray time and rate.   

 

The product is considered safe under normal reasonably foreseeable use and is unlikely to 

produce an abnormally high number of adverse reactions.  The use of the fogging tunnel is 

not recommended in poorly ventilated areas such as indoors or external corridors (e.g. 

between buildings) as there is the potential for higher concentrations of the mist produced 

to form.  No calculation to evaluate this risk has been undertake as part of this report. 

 

NOTE: The highest hazard associated with use of the AKTIVORA formulation in a fogging 

tunnel is as a result of inhalation of poly(iminocarbonimidoyliminocarbonimidoylimino-1,6- 

 
1 :  SCCS/ 1602/ 18) SCCS Notes of Guidance for Testing of Cosmetic Products and Their Safety Evaluation, 10th revision 
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hexanediyl),hydrochloride(9Cl) which has an Acute Tox. 2 (Inhalation), H330 classification by 

CLP.  As stated earlier the formulation mixture is not classified under CLP as such due to the 

low concentration in the formulation.  The inhalation exposure as a result of use of the 

fogging tunnel is very small due to the low quantity inhaled.  In order to add an extra layer 

of safety a warning sign or recording “Do not inhale during use” is recommended.   

 

Signature of Assessor: 

 

 

 

Dr Daniel Burney, MChem, MRSC  



 

 
 

3 
 

2. Contents 

 

1. Executive Summary 

2. Contents 

3. Introduction 

4. Quantitative and Qualitative Composition of the Product  

5. Physical/Chemical Characteristics the formulation 

6. Normal and Reasonably Foreseeable Use 

7. Toxicological Hazard Assessment of Ingredients 

8. Exposure Assessment 

a. Dermal 

b. Oral 

c. Inhalation 

9. Risk Characterisation  

a. Margin of Safety 

b. Safety Evaluation 

10. Safety Evaluation 

11. Conclusion 

12. Assessor’s Credentials 

13. General Notes and Conditions 

 

 

  



 

 
 

4 
 

3. Introduction 

MSL were requested by 4 UR Protection LTD to assess the safety of using AKTIVORA 

(formulation Code: NC-15), a biocidal disinfectant spray in a fogging tunnel.  The fogging 

tunnel sprays the formulation via x16 0.15 mm nozzles with a particle size of 1.2 µm – 37 µm 

(mean 10 µm ) at a rate of 0.046 L/min (70 bar) (Figure 1).  AKITIVORA contains two actives:  

quaternary ammonium compounds, benzyl-C12-C16- alkyldimethyl, chlorides (<1.00%) and 

poly(iminocarbonimidoyliminocarbonimidoylimino-1,6- hexanediyl),hydrochloride(9Cl) 

(PHMB, <0.100%).  The exposure to consumers as a result of use will be calculated and the 

risk of adverse toxicological effects.  During use consumers may be exposed to the 

formulation via dermal contact and inhalation.  The effects of environmental harm have not 

been assessed as part of this assessment. 

 

 
Figure 1   
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4. Quantitative and Qualitative Composition of the Product  

 

Product 
Name 

Formulation 
Code 

Name Product Identifier 
% Raw 

Material in 
Final Product 

Classification according to 
Regulation (EC) No. 1272/ 2008 

(CLP) 

Aktivora NC-15 

Quaternary ammonium 
compounds, benzyl-C12-C16- 

alkyldimethyl, chlorides  

(CAS-No.) 68424-85-1  
(EC-No.) 270-325-2  

(REACH-No) 01-2119965180-41  
≥0.100 – 1.00 

Acute Tox. 4 (Oral), H302  
Skin Corr. 1B, H314  

Eye Dam. 1, H318 Aquatic Acute 1, 
H400 Aquatic Chronic 1, H410  

Poly(iminocarbonimidoylimino
carbonimidoylimino-1,6- 

hexanediyl),hydrochloride(9Cl) 
(PHMB) 

(CAS-No.) 32289-58-0  
(EC Index-No.) 616-207-00-X  

<0.100 

Acute Tox. 4 (Oral), H302  
Acute Tox. 2 (Inhalation), H330  

Eye Dam. 1, H318  
Skin Sens. 1, H317 
 STOT SE 3, H335  

Aquatic Acute 1, H400 (M=10) 
Aquatic Chronic 1, H410 (M=10)  

House 
Water 

- Water (CAS-No.) 7732-18-5 q.s to 100 
- 
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5. Physical/Chemical Characteristics and Stability of the Cosmetic Product 

 

Colour/Appearance: Clear liquid 

Odour: Barely perceptible 

pH: ~8 

Viscosity: N/A 

 

6. Normal and Reasonably Foreseeable Use 

 

The normal and foreseeable use of the product has been considered taking into account the 

manufacturer’s usage instructions.  Misuse and modification of the formulation and fogging 

tunnel has not been considered as part of the assessment. 

 

7. Toxicological Hazard Assessment of Ingredients 

The toxicological hazard of the hazardous ingredients in the product has been assessed 

taking into account: acute toxicity, skin & eye irritation, sensitization, phototoxicity, 

developmental and reproductivity toxicity and mutagenicity and carcinogenicity.  The 

ingredients have safety evaluations published by well-known organisations.  We have also 

evaluated the regulatory status from statues and regulations affecting chemicals in the U.S. 

and Europe for each of the hazardous chemicals disclosed by the manufacturer.   

 

The regulatory agencies and programs referenced include: 

 

• European Chemicals Agency (ECHA) Candidate List of Substances of Very High 
Concern for Authorisation: The presence of the chemical on the SVHC list of 
chemicals in the ECHA authorization for the REACH regulation programme (Article 
59(10) of the REACH Regulation). 
 

• ECHA Substances of Very High Concern (SVHC): The presence of the chemical on the 
SVHC list of chemicals in the ECHA authorization for the REACH regulation program.  
 

• U.S Cosmetic Ingredients Review (CIR) committee 

 

• European Scientific Committee on Consumer Safety (SCCS) 

 

• California Proposition 65 (Prop 65): The presence of the chemical on the Office of 
Environmental Health Hazard Assessment, California, Prop 65 list of reproductive 
toxicants or carcinogens, thus requiring labelling in California unless the risk is below 
a threshold.  

 
None of the constituents of the product are present on any of the above lists. 

 

mailto:info@microbiologicalsolutions.com
https://www.msl.io/
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Benzalkonium Chloride:  Quaternary ammonium compounds, benzyl-C8-18-alkyldimethyl, 

chlorides.  Not expected to be readily absorbed from the gastrointestinal tract or skin as a 

result of the positive charge in the structure.  The ECHA dossier for the ingredient provided a 

summary of the available safety data.2 

Local Toxicity (ECHA Dossier):  An acute toxicity (oral, rat) of 795 mg/ kg bw was determined 

in a study under OECD Guideline 401.  The acute toxicity (4 hr LC50, inhalation, rat) was 

calculated to be 0.25 mg/ L (rat) under OECD Guidelines 403 in compliance with GLP.  The 

acute toxicity (dermal, rabbit) was found to be 3.41 mL/kg bw after correcting for purity of 

the active substance.  Neat benzalkonium Chloride is a corrosive to the skin and eye (H314), 

and although no data is available, it is expected to be irritant/corrosive also for the respiratory 

tract.  It is not sensitizing to skin (Buehler test) and not expected to be a respiratory sensitizer. 

(ECHA Dossier):  A 2-year feeding study in rats resulted in a NOAEL of 48 mg /kg bw/day.  An 

increased incidence of loose faeces in male rats was observed and considered to be 

potentially treatment related.  However, was not of biological significance.  A reduction in 

mean absolute bodyweights and food consumption was observed in males and females in the 

high dose group. No other treatment related effects were observed for clinical pathology, 

organ weights, gross and histopathology or ophthalmology. 

 

Poly(iminocarbonimidoyliminocarbonimidoylimino-1,6- hexanediyl),hydrochloride(9Cl):  A 

polymer (average molecular weights: 2670 – 4216 Da have been reported) with good water 

solubility.  Supported under the Biocides Regulation (EU) No. 528/ 2012 and allowed for use 

by professionals as a disinfectant (product type (PT): 2, 3, 4) and a preservative PT 11.  The 

ECHA dossier for the ingredient provided a summary of the available safety data.3 

Local Toxicity:  The ingredient is not expected to be readily absorbed from the 

gastrointestinal tract or skin being a highly ionic compound.  A dermal absorption of 4.09% 

was assigned by the SCCS (SCCS/1581/16).4  An acute toxicity (oral, rat) LD50 of 1049 mg/kg 

bw was determined in a study under OECD Guideline TG 425.  The acute toxicity (dermal, 

rat) was found to be >5000 mg/ kg under OECD Guideline TG 425.  The acute toxicity has 

been determined to be 0.37 mg/L for males and females combined (inhalation, rat).  

According to the harmonised classification and labelling (ATP09) approved by the European 

Union, PHMB is fatal if inhaled (H330).  Not classified as being a skin irritant.  Under the 

conditions of a skin irritation study (rabbits, 0.5 g neat) the ingredient was considered mildly 

irritating to rabbit skin.  Classified as H318, Eye Dam 1 (causes serious eye damage).  The 

ingredient is considered a strong sensitizer.  Based on various guinea pig maximization- and 

 
2 ECHA Dossier. Quaternary ammonium compounds, benzyl C12-C16 (even numbered)-alkyldimethyl chlorides. CAS 68424-85-1.  Available 
at: https://echa.europa.eu/substance-information/-/substanceinfo/100.226.358 
(Accessed 16-Sept-2020) 
 
3 ECHA Dossier. PHMB; polyhexamethylene biguanide hydrochloride.  CAS 32289-58-0.  Available at: https://echa.europa.eu/substance-
information/-/substanceinfo/100.115.789 
(Accessed 16-Sept-2020) 
 
4 For primary references for safety studies see Scientific Committee on Consumer Safety SCCS OPINION ON Polyaminopropyl Biguanide 
(PHMB) - Submission III - (SCCS/ 1581/16) 

mailto:info@microbiologicalsolutions.com
https://www.msl.io/
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Buehler tests, PHMB can be considered as a moderate to strong sensitiser in animals.  The 

threshold for eliciting skin reactions or for elicitation in guinea pigs is approximately 1 %.  

The SCCS considered the threshold in humans to be considered a skin sensitizer to be at 

least 2.00%.  Classified as H317 Skin Sens. 1.  Not phototoxic. 

Systemic Toxicity:  A 2-year dietary study a NOAEL value of 36 mg/ kg bw/ day was derived 

for male rats.  At the highest dose tested, most prominent findings were reductions in body 

weight, changes in plasma parameters, the incidence of hepatocyte fat and spongiosis 

hepatis. Further, the incidence of haemangiosarcomas was increased at the highest dose 

tested.  Reproductive toxicity studies summarised found no indications of any adverse effect 

on body weight or food consumption in the F1 and P1 parental generations or on food 

consumption in the P2 generation.  Not genotoxic mutagenic (Ames test).  In an oral study in 

mice, PHMB increased the incidence of vascular tumours, mainly in the liver. In a dermal 

study in mice, a statistically significant increase in the incidence of haemangiosarcomas was 

observed in females at the highest dose (750 mg/kg bw/d; considered to exceed MTD) 

tested. A harmonized classification as Carc. 2 H351 (suspected of causing cancer) has been 

assigned according to Annex VI of Regulation (EC) No. 1272/2008.  The use in sprayable 

formulations is not advised due to inhalation risk.  

 

8. Exposure Assessment 

a.        Dermal Exposure 

Target consumer: Adults (60 kg) 

Wash off/ leave On: Leave On 

Site of application: Whole Body Exposed1 

Amount of substance applied per use (mg): 18.52 

Frequency of use (/ day): 5.00 

Retention factor (%): 1003 

Calculated daily exposure (mg/day): 92.5 

Relative daily exposure per kg of body weight (mg/kg bw/day): 1.54 

Surface area of site of application (cm3) 17500 

Relative daily exposure per cm area (µ/cm2/day) 5.30 

[1] In reality only none clothed areas exposed: hands, face, legs/ arms (summer months) 

and neck; [2] 46 mL/ min sprayed via 16 nozzles at 70 bar with a spray time of 1.5 sec 

assuming 100% applied to skin which is a very conservative assumption.  46 ml x 16 = 736 

mL * (1.5/60) = 18.5 mg (~1g = 1 mL); [3]  Assume 100% of the formulation is applied, in 

reality only a fraction of the solution will reach skin, the majority of the mist produced will 

remain in the atmosphere and not reach skin.  NOTE: Relative daily exposure is not intended 

to be an absolute maximum that a user may experience but a realistic worst case.   

  

mailto:info@microbiologicalsolutions.com
https://www.msl.io/


 

                Microbiological Solutions Ltd 
Gollinrod, Walmersley 

Bury, BL9 5NB 
             Email: info@microbiologicalsolutions.com 

      Web: https://www.msl.io 

 

 

b.      Oral Exposure 

Not considered significant in this formulation and product type.  Oral exposure not 

considered a foreseeable use.  Indirect oral exposure will be accounted for via inhalation 

exposure. 

 

c.       Inhalation Exposure5 

Target consumer: Adults 

Wash off/ leave On: Leave On 

Site of application: 
Whole Body 

Exposed1 

Amount of substance applied per use (mg): 18.52 

Frequency of use (/ day): 5.00 

Retention factor (%): 1003 

Total Sprayed (mg): 18.5 

Concentration in tunnel (mg/m3): 3.084 

Amount Inhaled (mg): 0.005135 

Relative daily exposure per kg of body weight (mg/kg bw/day): 0.0000856 

 

[1] In reality only none clothed areas exposed: hands, face, legs/ arms (summer months) 

and neck; [2] 46 mL/ min sprayed via 16 nozzles at 70 bar with a spray time of 1.5 sec 

assuming 100% applied to skin which is a very conservative assumption.  46 ml x 16 = 736 

mL * (1.5/60) = 18.5 mg (assume ~1g = 1 mL); [3]  Assume 100% of the formulation is 

applied, in reality only a fraction of the solution will reach skin, the majority of the mist 

produced will remain in the atmosphere and not reach skin.  [4] assumes that the 

formulation volatilises completely and is distributed evenly in a 6 cubic meter tunnel (18.5/6 

= 3.08, dilution via wind not considered in this conservative Tier 1 calculation, actual 

dimensions are: 2.15 x 1.33 x 2.350 = 6.72 m3; [5] based on a respiration rate of 0.6 m3 /h 

and 10 seconds spent in the room (1.5 sec mist spray and time taken to walk into tunnel and 

exit, 3.08 * 0.6 * (10/3600) = 0.00513 mg). 

NOTE: Relative daily exposure is not intended to be an absolute maximum that a user may 

experience but a realistic worst case.  The relative daily exposure due to inhalation does not 

consider the particle size produced.  The product is released via 16 nozzles with a mean 

droplet size for the nozzle used as 10 µm (range 1.2 – 35 µm).  Only particles below 10 µm 

can penetrate the deepest part of the lungs and raise concerns for inhalation exposure.  The 

calculation has not considered the fraction of the mist produced <10 µm as such the 

 
5 [1] Rothe, H., Fautz, R., Gerber, E., Neumann, L., Rettinger, K., Schuh, W. and Gronewold, C., 2011. Special aspects of 
cosmetic spray safety evaluations: Principles on inhalation risk assessment. Toxicology letters, 205(2), pp.97-104;  

 

mailto:info@microbiologicalsolutions.com
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Relative daily exposure calculated as 0.0000856 mg/kg bw/day is an over estimation.  This is 

considered appropriate in this Tier 1 Risk Assessment. 

 

mailto:info@microbiologicalsolutions.com
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9. Risk Characterisation 

Dermal  

INCI Name(s) 
% 

Weight 

Relative 
daily 

Exposure 
(mg/kg/day) 

Dermal 
Absorption 

(%) 

SED 
(mg/kg/day) 

NOAEL 
Reference 
in section 

7 

Margin 
of 

Safety 

Quaternary ammonium compounds, benzyl-C12-
C16- alkyldimethyl, chlorides 

<1.00 1.54E-02 10 1.54E-03 48 1 15600 

Poly(iminocarbonimidoyliminocarbonimidoylimino-
1,6- hexanediyl),hydrochloride(9Cl) 

<0.100 1.54E-03 4.1 6.31E-05 3.1 2 24600 

 

Inhalation 

INCI Name(s) 
% 

Weight 

Relative 
daily 

Exposure 
(mg/kg/day) 

Absorption 
(%)1 

SED 
(mg/kg/day) 

NOAEL 
Reference 
in section 

7 

Margin 
of Safety 

Quaternary ammonium compounds, benzyl-C12-
C16- alkyldimethyl, chlorides 

<1.00 8.56E-07 100 8.56E-07 48 1 28000000 

Poly(iminocarbonimidoyliminocarbonimidoylimino-
1,6- hexanediyl),hydrochloride(9Cl) (PHMB) 

<0.100 8.56E-08 100 8.56E-08 3.1 2 18100000 

 

[1] Absorption is set as 100% to take into account oral exposure 
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10. Safety Evaluation 

Systemic Toxicity: The table in Section 9 gives the calculated margin of safety (MOS) for 

each of the hazardous ingredients.  NOAEL values were available for all the ingredients.  The 

MOS is derived from the NOAEL which is obtained from toxicity study data typically 

obtained from repeat animal studies divided by the systemic exposure dose (SED).  SED = 

relative daily exposure x dermal absorption.  Where no oral bioavailability is available an 

extra safety factor of 2 is routinely used to derive the MOS.  As a rule of thumb MOS value 

>100 are considered safe, as such all ingredients in this formulation are considered safe for 

use.  The highest associated with the use of this product according to the harmonised 

classification and labelling (CLP) is due to the categorisation of PHMB as fatal if inhaled 

(H330).  According to the rules on classification of mixtures and under the assumption that 

all other ingredients present in the finished product can be considered as being not acutely 

toxic, classification for this mixture containing <0.1% PHMB would not be warranted.  Note 

at a concentration of 0.1 mg/L no mortalities of Wistar rats are observed after inhalation for 

4 hours.  Based on the severity of the effects caused by inhalation of PHMB, the absence of 

reversibility of inflammation in the respiratory tract and the very low doses causing these 

effects, a harmonised classification as STOT RE 1 H372 (causes damage to the respiratory 

tract through prolonged or repeated exposure by inhalation) has been assigned according to 

Annex VI of Regulation (EC) No. 1272/2008.  According to the procedures of classification of 

mixtures, classification with respect to STOT-RE is not warranted if the substance classified 

as STOT-RE 1 is present at concentrations below 1% in the mixture.   

Carcinogenicity/ Mutagenicity: All the ingredients in the formulation were assessed using 

toxicity study data.  There is weak evidence of the carcinogenic potential of PHMB SCCS 

(SCCS/ 1581/16).  The Committee on Risk Assessment (RAC) recently concluded that 

classification as Carc. 2 H351 (suspected of causing cancer) according to CLP would be 

appropriate.  Due to the low exposure this is not considered a significant risk in this 

formulation and application method. 

Skin sensitisation/ Irritancy: Each ingredient was researched, and no concerns were raised 

in the concentrations present in the formulation.  The research focused upon skin 

sensitisation and irritancy studies obtained from animal and human studies.  PHMB is 

classified as Skin Sens. 1 (H317) under CLP.  Due to the low concentration in the product the 

formulation is not classified as a skin sensitizer, the EUH 208 warning threshold is not met.  

There is always a chance of an allergic response specific to a small percentage of individuals 

with cosmetic ingredients.  Quaternary ammonium compounds, benzyl-C12-C16- 

alkyldimethyl, chlorides are classified as Skin Corr. 1B, H314.  Due to the low concentration 

in the product the formulation is not classified as such. 

Eye Irritancy: Due to sensitivity of eye it is expected that the addition of any foreign matter 

to the eye will cause a degree of irritation.  Both active ingredients are classified as Eye 

Dam. 1, H318.  Due to the low concentration of ingredients hazardous to eye the product is 

mailto:info@microbiologicalsolutions.com
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not classified as an eye irritant.  Prolonged exposure may cause reversible irritation but not 

considered as a foreseeable use. 

Phototoxicity and Photosensitisation: None found in the formulation.  

 

11. Conclusion  

Considering the concentration of the actives in the formulation, spray rate/ time and 

volume of the fogging tunnel. The product is considered safe under normal reasonably 

foreseeable use and is unlikely to produce an abnormally high number of adverse reactions.   

 

NOTE: The use of the fogging tunnel is not recommended in poorly ventilated areas such as 

indoors or external corridors (e.g. between buildings) as there is the potential for higher 

concentrations of the mist produced to form.  No calculation to evaluate this risk has been 

undertake as part of this report. 
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12. Assessor’s Credentials 

 

Academic Qualifications 

2017 The University of Lancaster: Chemical Risk Assessment.  Five-week course on 

chemical risk assessment techniques.  Utilizing in-vitro models to identify and 

quantify exposure risks to humans. 

2017 VUE Universiteit Brussels:  Six-day intensive post graduate level course on 

‘Safety Assessment of Cosmetics.’ Grade: PASS 

2002-2005 PhD, Nottingham University, Synthetic Organic Synthesis 

2001  Sheffield University, MChem With Study in Industry, Grade: II.I 

 

Membership of Societies 

Member Royal Society of Chemistry.  MRSC 

Membership number: 621031  

 

Member British Toxicology Society 

Membership number: 1073221 

 

Member Society of Cosmetic Scientists.  Grade A 

Membership number:  3927 

 

Member International Federation of Societies of Cosmetic Chemists 

SCS Education Committee Member 

 

Member CTPA 

Member CTPA Claims Working Group 

Member CTPA Toxicology Working Group 

 

Member British Association for Chemical Specialities (BACS) 

 

Relevant Experience  

Over ten years of experience project leading medicinal chemistry projects.  Interpreting in 

vitro data during medicinal chemistry projects to aid design of pharmaceutical targets.  

Proficient in SDS and toxicological human and environmental risk assessment production.   
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13. General Notes and Conditions 

 

I. This report assumes that only cosmetic, pharmaceutical or food grade ingredients 

are used.   

II. The report assumes that Good Manufacturing Practises are adhered to. 

III. The report only applies to the ingredients listed, specifications and trade names 

documented.  Any changes to the raw materials used will require the generation of a 

new report.   

IV. If any new undesirable effects are obtained this safety report will need updating. 
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