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Efficacy of Topical Nanoemulsion (NB-002) for the Treatment of Distal 
Subungual Onychomycosis: a Randomized, Double-Blind, Vehicle-Controlled Trial

ABSTRACT METHODS                          

CONCLUSIONS                   

Background: More effective topical therapies for distal subungual onychomycosis (DSO) are 
needed. A novel antifungal emulsion (NB-002) with nanometer sized droplets that mechanically 
destabilize fungal hyphae and spores, was recently tested in a Phase 2A study in 432 subjects with 
DSO where the baseline disease involvement ranged from 13% to 84%. We performed a post-hoc 
analysis of the subset of subjects from this trial with ≤ 50% disease involvement at baseline to 
assess the post-treatment mycological cure and effective treatment rates of a 42 week treatment 
regimen of NB-002 compared to vehicle. 

Methods:227 subjects aged 18 to 75 with ≤ 50% disease involvement at baseline were randomized 
to receive NB-002 (0.25% BID, 0.5% QD, 0.5% BID) or vehicle (BID or QD).  Two mL treatments 
were applied to all 10 toenails and 5 mm of adjacent skin for 42 weeks.  At 4 and 8 weeks post-
treatment, the mycological cure rates (negative dermatophyte culture and KOH microscopy) and 
the effective treatment rates (mycological cure plus ≤ 10% disease involvement or ≥ 5 mm of new 
nail growth determined by planimetry) were determined.

Results:  All 227 subjects included in the analysis had a confirmed positive dermatophyte culture 
and KOH at baseline.  Four or 8 weeks post-treatment, the mycological cure rates in the three NB-
002 treatment groups ranged from 25.0% to 31.7% vs 8.8% in the vehicle group.  The effective 
treatment rates in the three NB-002 treatment groups ranged from 4.2% to 16.9% in the NB-002 
treatment groups vs 5.3% in the vehicle group.

Conclusions: In subjects with DSO and ≤50% nail involvement at baseline, NB-002 demonstrated 
clear antifungal activity with clinically significant nail clearing.  NB-002 represents a novel topical 
antifungal agent with an excellent profile for the treatment of mild to moderate DSO.

• 443 subjects with clinically and mycologically confirmed distal subungual onychomycosis 
of the target great toenail were randomized to either NB-002 (0.25% twice a day, 0.5% 
once a day, or 0.5% twice a day) or vehicle (once or twice a day) for 42 weeks, with 8 
weeks follow up. Twenty-four (24) of these subjects were followed for an additional 12 
weeks (Figure 2) without intervention (NB-002-003).

• Efficacy analyses were performed on the MITT population (all randomized subjects who 
had a positive KOH microscopy and culture at baseline) stratified by baseline disease 
involvement into either mild (≤ 30%), moderate (31% to 50%) or severe (> 50%) baseline 
disease (Figure 2). 

• Using best observation carried forward, the percentage of subjects with mycological cure 
(culture negative for dermatophytes and negative KOH microscopy) and effective 
treatment (mycological cure and ≤ 10% nail involvement or ≥ 5 mm of new unaffected nail 
growth) at the end of study was compared between treatment groups using Fisher’s Exact 
Test.  

• There were no differences in the baseline demographic parameters between the three 
active treatment groups compared to vehicle (Table 1).

BACKGROUND        

Table 1.  Subject demographics , MITT Population

NB-002 Vehicle
0.25% BD

N=106
0.5% QD
N=113

0.5% BID
N=107 N=111

Age (years) Mean ± SD 50.2 ± 11.0 52.3± 11.3 52.7 ± 10.7 52.0 ± 11.0

n(%) Male 89 (84.0) 95 (84.1) 94 (87.9) 90 (81.1)

n(%) White 99 (93.4) 104 (92.0) 102 (95.3) 106 (95.5)

n(%) T. rubrum 101 (95.3) 104 (92.0) 105 (98.1) 101 (91.0)
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RESULTS                    

Figure 2.  Subject disposition.

• Topical administration of NB-002 resulted in improved rates of mycological cure 
regardless of baseline disease stage.

• Rates of effective treatment and clear nail  were higher in subjects with mild 
baseline disease.

• The combination of topical administration,  excellent safety profile, sporicidal 
activity and lack of resistance potentia l represents a potential breakthrough in 
the treatment of mild onychomycosis.
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Table 2. Blinded review of baseline and end of  study photos from subjects with mild baseline disease treated with NB-002

Arm* Outcome Reviewer #1 Reviewer #2 Reviewer #3

Vehicle (n=12) Improved 0% 0% 0%

Clear Nail 0% 0% 0%

0.25% BID (n=10) Improved 60% 60% 60%

Clear Nail 30% 40% 40%

0.5% QD (n=12) Improved 50% 58% 58%

Clear Nail 17% 25% 17%

0.5% BID (n=11) Improved 46% 55% 64%

Clear Nail 27% 27% 27%

* 3 subjects had non-evaluable photos.  

Figure 1.  NB-002 is a novel antifungal nanoemulsion composed of nanometer-sized droplets (inset) 
that permeate through the periungual skin and hyponichium. NB-002 disrupts both the mycelia (top 
right) and conidial spores (bottom right) of T. rubrum

• Onychomycosis is a chronic persistent infection of the nail bed affecting 3% -14% of 
adults, leading to pain, disfigurement, and social embarrassment.

• Although oral (systemic) antifungal agents are somewhat effective, they have a high 
relapse rate and safety risks that limit their use in older individuals and those with co-
existing medical conditions.

• NB-002 is a novel topical nanoemulsion with fungicidal and sporocidal activity, that 
reaches the nail plate by lateral diffusion from the periungual skin and hyponichium 
(Figure 1) .

• In vitro skin permeation studies indicate that the levels of NB-002 in the nail bed 
following lateral diffusion can be as high as 50 times the minimal fungicidal 
concentration (MFC=4 μg/ml)1.

• Based on these findings, we performed a randomized, vehicle controlled, dose-
ranging study of NB-002 in subjects with culture confirmed distal subungual 
onychomycosis.

1Ciotti et al.Abstr. M—2135, 48th Intersci. Conf. Antimicrob. Agents Chemother.
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Figure 3.  Proportion of subjects with mycological cure by baseline disease involvement.   

** p<.05 after controlling for multiple comparisons.

Figure 4  Proportion of subjects with effective treatment by baseline disease involvement.  

Figure 5.    Baseline and end of study photos from subjects with mild baseline disease treated with 0.25% NB-002 BID (left) and 0.5% NB-002 QD (right). 

Supported research

• Baseline and end of study photos from all 48 subjects with mild disease were blindly 
reviewed by 3 experts not involved in study conduct and rated as clear, improved or not 
improved.


