Safety, Tolerability and Pharmacokinetics of Topical NB-001 (0.1%, 0.3% and 0.5%) for the

P2517 Treatment of Recurrent Herpes Labialis

ABSTRA MECHANISM OF ACTION OF NB-001

Background: NB-001 is a topically applied oil-in-water emulsion containing high energy
nanometer-sized droplets that permeate skin pores and hair follicles to enter the
epidermis and dermis where they kill virus on contact. At 180 nm, the droplets are @ Cetylpyridinium chloride
excluded by tight junctions between epithelial cells and thus do not disrupt tissue
matrices or enter blood vessels. This minimizes skin irritation and systemic absorption.
We assessed the reported adverse events (AEs) including skin irritation and systemic O oil
drug absorption of 3 concentrations of NB-001 (0.1%, 0.3% and 0.5%) compared to
vehicle.

Method: 484 subjects with recurrent herpes labialis were randomized to NB-001 (0.1%,
0.3%, 0.5%) or vehicle. Subjects applied 200 pL of medication 5 times daily for a
maximum of 4 days. Safety, including dermal irritation, was evaluated daily by AE
query. A subset of subjects had pharmacokinetic sampling following application of
medication to an open lesion (Day 3 £1 day). Samples were analyzed for circulating
levels of a marker for the nanoemulsion using a validated HPLC method (limit of
detection 1 ng/mL).

METH

» 484 subjects with a history of recurrent herpes labialis (three or more outbreaks in
the prior year) were randomized to one of four treatment arms; vehicle or NB-001
(0.1%, 0.3% or 0.5%) (Table 3).

Figure 1. Nanoemulsion droplet. ’ Nanoemulsion Droplets |

O Polysorbate » There were no differences in the baseline demographic parameters between the

four treatment groups. A subset of subjects had blood draws on Day 3 (+ 1 day)
pre-dose, 15, 30, 60, 120 and 180 minutes post-dose to detect plasma CPC
following topical application of study medication to an open herpes lesion (Table
4).

* Subjects applied 200 pL of medication five times daily for a maximum of four
days. Safety, including dermal irritation, was evaluated by AE query at daily clinic
visits and a 30-day post-treatment telephone call.

Results: 482 subjects started treatment and were included in the safety population. NB-001

There were no deaths, no serious AEs, no significant drug-related AE and no subjects to / Vehicle 01% 0.3% 0.5%
moderate in severity and as expected for this population. The most commonly reported

AE was a second cold sore lesion, reported in 8% of subjects. Overall, all active grrllicles Randomized 116 123 116 129
treatments were well tolerated with only 1 subject in the 0.1% NB-001 group reporting Pt

application site irritation. There were negligible levels of active ingredient detected in Intent-to-Treat/Safety

116 (100%)2 | 121 (98.4%) | 116 (100%) | 129 (100%)

plasma samples following topical application of NB-001, indicating a lack of systemic Population

absorption. Figure 3. HSV-1 (A) is Pharmacokinetic

Conclusions: There were no significant safety or dermal irritation concerns in any of Figure 2. Accumulation of fluor surrounded by NB-001 Population 9 (7.8%) 9 (7.3%) 9(7.8%) | 5(3.9%)
i i i indi inifi f labeled NB-001 in hair follicl d i droplets (B) that fuse with

the tregtment groups and pharmacokinetic s_ampllpg |nd|pated no significant sy_stgmlc :iff(;;on o skir:';is:::e: icles an : : . HSV-1, resulting in envelope *(% of randomized)

absorption. NB-001 is safe and well tolerated in subjects with recurrent herpes labialis. r Hliustrations by-Holly R. Fischer, MEA o disruption and viral lysis (C).

BACKGROUND e

NB-001
‘:le_h;:': 0.1% 0.3% 0.5%
» Herpes simplex virus type 1 (HSV-1) is a prevalent human pathogen causing painful SAFETY 3 N=123 N=116 N=129
recurrent blisters around the mouth (herpes labialis) and an increasing proportion of « There were few AEs and they were generally mild to moderate NB-001 Age
recurrent genital infections (herpes genitalis). The currently available topical and as expected for the population. One subject in the 0.1% NB- Vehicle s T T Median 433 435 M5 235
treatments for HSV-1 are only marginally effective and oral therapies carry concerns 001 group had “facial burning” at the application site that was Adverse Events N=116 : 3 :
) N=121 N=116 N=129 i
over the development of drug resistance. rated as severe, but considered by the Investigator to be Al R ey, e a2 eoe oz o0y | e ol
unrelated to study treatment (Table 1). Subjects with Severe AEs 0 (0.0%) 1(0.8%) 0 (0.0%) 0 (0.0%) Sex
. i i i i Subjects with Serious AEs 0 (0.0% 0 (0.0% 0 (0.0% 0 (0.0% Women 77 (66.4%)° 82(66.7%) | 88(75.9%) | 95 (73.6%)
+ NB-001 is a novel topical nanoemulsion composed of high energy nanometer-sized Two subjects discontinued early for AEs that were considered by : (0.0%) i (0.0%) (0.0%) 2 2 = 2
droplets (Figure 1). When latent HSV-1 reactivates, it travels down the nerve axon the Investigator to be unrelated to study medication; one subject Subjects with AEs leading to 1(0.9%) 0(0.0%) 1(0.9%) 0(0.0%) Race
and exits at the nerve endings in the skin tissues surrounding the mouth. NB-001 had a secqnd herpes |eSIOrl and the.t.)ther had lip tattoq irritation, discontinuation of drug White 110 (94.8%) 113 (91.9%) | 110 (94.8%) | 122 (94.6%)
reaches these tissues via skin pores and hair follicles (Figure 2). g?itmha?; gz:g: interfered with the ability to assess healing of the  Bgig g RS iR EE elaiadiAEs 7 (6.0%) 8 (6.6%) 9(7.8%) | 8(6.2%) 2(% of randomized)

TOLERABILITY

» Upon contact with the virus, NB-001 droplets are thermodynamically driven to fuse _
with the viral envelope causing disruption and viral lysis (Figure 3). As NB-001 lyses » NB-001 was well tolerated with no significant dryness, irritation or NB-001 CO N C L U S I O N S

the virus in the skin tissues, it lessens the viral mediated tissue damage and

! > - : ‘ ! other findings at the application site (Table 2). Vehicle
shortens the duration of herpes lesions. This novel physical mechanism of action N=116 0.1% 0.3% 0.5%
renders the emergence of drug resistance highly unlikely. PHARMACOKINETICS Preferred Term N=121 N=116 N=129 « NB-001 is a novel antiviral agent that is safe and well tolerated in subjects with
. . . recurrent herpes labialis.
S UL O sl S S el s I RO S UL [ 7 Uil e S *  The excellent safety profile and lack of systemic exposure, along with a low risk
+ Since the size of the nanoemulsion droplets (180 nm) prevents them from entering was no detectable cetylpyridinium chloride (CPC) in 99% of the Application Site Reaction 4 (3.4%) 2 (1.7%) 1 (0.9%) 0 (0.0%) for development of}::l?ug T reprgsent signh“)icant tﬁerapgutic
the tight junctions of epithelial cells, there is no irritation or systemic absorption. plasma samples. Four samples had minimally detectable levels S O H Lesi 7(6.09 9 (7.49 119,59 13 (1019 T o G R T A o théra ies
Thus, we performed a dose-ranging trial in subjects with recurrent herpes labialis to of CPC that ranged from 1.03-2.18 ng/mL. Since two of these Sl e sel (e (o) {EE) G 9 P pies.
assess the safety, tolerability and systemic absorption of NB-001 in humans. samples were obtained from vehicle subjects, these levels were Nasopharyngitis 4 (3.4%) 1(0.8%) 0 (0.0%) 1(0.8%) +  Efficacy results from this trial will be presented in poster presentation March 7,
considered not specifically related to study medication. 2009 P2505, Center 3.
: L 4 Headache 1(09%) | 3@25%) | 3(26%) | 0(0.0%)
Shoulder Pain 3 (2.6%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
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