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Objective:  Determine the antiviral efficacy of this organic sanitizer against enveloped and non-enveloped 

viruses using a carrier based method. Seeking registration for Citrofresh® in Australia and in the EU as a 
Hospital Grade antiviral sanitizer. 
Methods:  The study was performed according to the American Society of Testing and Materials (ASTM) 
Designation (E 1053-85) recommended by the Australian Therapeutic Goods Administration (TGA) to 
determine the efficacy of a disinfectant intended to use on inanimate, environmental surfaces. We tested 

Citrofresh® (diluted in standard hard water) in three different concentrations: 1%, 2% and 4% on adherent 
cell lines (PK-15, MRC-5, MDCK, A549, L929) in four replicates against five different viruses including: 
Porcine Parvovirus (non-enveloped, high resistant against sanitizer); Human Rhinovirus-16 (non-
enveloped, high resistant against sanitizer); Human Adenovirus-4 (non-enveloped, moderate resistant 
against sanitizer); Human Influenza Type A (H3N2) virus (enveloped, moderate resistant against 
sanitizer); Human Herpes simplex virus Type 1 (enveloped, low resistant against sanitizers). Prior to the 
viral testings, acute toxicity assay was carried out to determine the adherent cells viability against 

Citrofresh®. 
Results:  Cell lines exhibited >80% viability after exposure to all three concentration. Herpes simplex 
Type 1, Human Influenza Type A and Human Adenovirus-4 exhibited the most significant viral log 

reduction of log10 4 to 5 at 4% concentration of Citrofresh® followed by the Human Rhinovirus-16 and 
Porcine Parvovirus log10 4 reduction at 4% concentration. The reduction of viable virus load was exhibited 

after 1 minute exposure time to Citrofresh®, which means no time-dependant activity. Citrofresh® clearly 
exhibited concentration and pH dependent viral load reduction activity against Influenza Type A and the 
Human Adenovirus -4 and Human Herpes simplex Type 1 virus. The reduction in viral titre for Porcine 

Parvovirus and Human Rhinovirus-16 is probably pH dependent (the pH of 1% Citrofresh® is 6.5, 2% is 
4.5 and 4% is 3.5). 
Conclusion:  Our investigation shows that Citrofresh® is an effective disinfectant on environmental 
surfaces, eliminating enveloped and non-enveloped viruses and sufficient to achieve the minimum 4-log 
reduction with complete viral inactivation which is prerequisite for registration. 
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