Introduction and Purpose

Solithromycin, a new chemical entity under by Cempra is a fourth-
generation macrolide antibiotic, and the first fluoroketolide. The chemical structure of
solithromycin is shown in Figure 1 below.

Figure 1: Chemical structure of solithromycin

Solithromycin is currently completing Phase 3 of dlinical development for the treaiment of

cquired bacterial ia in adult patients. As part of Cempra's Pediatric

Plan, it was Y to initiate activities for a pediatric dosage form

for the same indication. A powder for oral suspension dosage form was selected for development

as it provides dosing flexibility to pediatricians and is appropriate across all pediatric

stages (1). All , including clari in, have a bitter taste that must be

masked for use in pediatric oral suspensions (2, 3) Solllhromycm was found to be less bitter than

clarithromycin in an initial taste Therefor taste masking
was included in formulation development.

Approach:

The development of a taste masked solithromycin powder for oral suspension was conducted
by Senopsys LLC (Wobumn, MA) following the sensory-directed approach to taste
optimization illustrated in Figure 2.

Figure 2: Taste Optimization Approach
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Throughout development, the flavor of samples was measured using the Flavor Profile
Method of descriptive sensory analysis (4), which uses trained pharmaceutical sensory
panelists to identify, characterize, and quantify the sensory attributes notes (basic tastes,
aromatics, texture and mouthfeels) of formulations initially and in the aftertaste. The Flavor
Profile definitions and scale are shown in Figure 3 below. As this approach involved
human exposure to solithromycin, relevant portions of the taste evaluation were conducted
under a Clinical Trial Protocol (CE01-124; IRB# 13-450).

Figure 3: Flavor Profile Definitions

Flavor Profile Definitions

Amplitude: Initial overall perception of the balance and fullness of a flavored product;
considering the appropriateness of aromas and flavor notes present, their blend and
intensity and existence of off-notes.

Amplitude Scale: 0 w1 % 2 2% 3

None Low Moderate High

Character Notes: Aromatics, basic tastes, and feeling factors (listed in order of appearance
along with a measurement of strength).

Intensity Scale: o % 1 o 2 w3

None Slight ~ Moderate  Strong

Aftertaste: Measurement of all sensation remaining at selected time intervals

- ' Methods Con mued ‘

Panelists used the following procedure to evaluate suspension samples:

1.The panelists cleansed their palates with spring water and unsalted crackers.

2.5mL of sample was dispensed into individual 1-ounce plastic cups using a graduated oral
syringe and distributed to each panelist.

3.Starting at the same time, the panelists poured the sample directly in to their mouths,
swished the contents around the oral cavity for 10 seconds and expectorated. During this
time the panelists independently evaluated and recorded the initial flavor characteristics.
4.The panelists then independently evaluated and recorded the aftertaste characteristics at
periodic intervals out to 30 minutes as flavor persisted.

5.The panelists recited their individual results and a preliminary Flavor Profile was
generated for the sample.

6.Steps 1 through 4 were repeated for a second evaluation of the sample using the
preliminary Flavor Profile from Step 5 as a guide, with the panelists noting any necessary
modifications.

7.The panelists recited their individual results and a final Flavor Profile was developed for
the sample.

The Flavor Leadership Criteria (5) were used to interpret sensory results and guide the
development of products that can be differentiated on the basis of perceived flavor quality.

1. Aromatic identity: immediate impact of the identifying flavor, e.g., orange, berry, mint
2 Amplitude: rapid development of balanced, full flavor

3.Mouthfeel: mouthfeel effects that are compatible with the flavor system, e.g., cooling
(mint), oily (syrups)

4.Offnotes: minimal aversive attributes, e.g., bitterness, trigeminal irritation, aromatics
5.Aftertaste: sufficient duration of sweetness and flavoring aromatics to cover aversive
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Results Continued

In order to limit exposure to human subjects, it was necessary to develop
a mimetic system to match the flavor of solithromycin. As the principal
taste masking challenge was a lingering bitiemess, caffeine, sucrose
octaacetate and denatonium benzoate (Bitrex®) were evaluated to serve
as a mimetic for solithromycin. Based on the results, Bitrex at a
concentration of 1.5 PPM was selected as a suitable mimetic. The
bitterness profile of various concentrations of Bitrex are shown in Figure 4
below.

Figure 4: Denatonium Benzoate Mimetic Bitterness Profiles
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Based on the lingering bittemess profile, it was clear that high intensity
sweeteners would be needed. Several options were evaluated in the
functional base formulation (Table 3) including acesulfame potassium,
sodium saccharin, aspartame, neotame and sucralose. Ultimately,

can extend and support sweetness in the

aftertaste of some formulations and was evaluated in the leading aspartame mimetic system (Figure
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As the mimetic system represents an approximation of the drug product, the Bitrex mimetic was
replaced with 320mg solithromycin and evaluated by the sensory panelists to verify that the white
base formulation performs as expected. Using the results of this confirmation round, the
sweetener system was further refined (reducing sucrose and increasing aspartame), and a leading
aspartame concentration (1.3%) was selected for advancement as shown in Figure 7.

Figure 7: Bitterness Profiles of Leading Asp: i ycin F
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further refined for pivotal clinical studies. The Flavor Profile Method of descriptive sensory analysis is a
useful tool to guide the development of formulations suitable for pediatric patients.

References
1, EMEA Reﬂacl\an Paper. choice for the paediatr lation, 28 Jul 2006
Proper flavor s best y further i el
P 2. Ishizaka T Mlyanaga Y. Mukai J, Asaka K Nakai Y, Tsuji E, Uchida T. (2004) Bitterness Evaluation of Medicines for Fsulalm: Use by a Taste

sourness and saltiness to Ihe sweetened !ormulahon Citric acid to 0.6%
(for sourness) and sodium chloride to 1.5% (for saltiness) were screened
in the leading aspartame formulation. Neither provided improved flavor
balance and were eliminated from further consideration.

Sensor, Ghem. Pharm. Bull 52(8) 94
Tona A Nipanago. Y. Nesamre T. T € Matsyama, K. Koo, M. & Uchid, T (2003). T tamoss nensy of
claritromycin evaluated by a taste sensor. Chemical and phamacautical bulletin, 51(11), 12411

. P. The Flavor profle Method. In C. Hootman (Ed.) Manual on Descriptive Testing for Sensory Evaluation. ASTM Manual Series: MNL
13, Baltimore, MD. (1992).
Sjostrom, L8., Caimcross S.E. (1953) “What Makes Flavor Leadership?” Food Technology, (7)2:56-58.



