Rheological Characterization of Topical Clobetasol Propionate Foams
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PURPOSE & OBJECTIVE RESULTS CONCLUSIONS
Pharmaceutical foams are thermodynamically, and mechanicall , , ) : s The solution-based generic and RLD CPF products were
unstable dosage forms comprised o¥ a disperysion of gas within Z1 . . Figure 2: Yield stress for generic CPF Figure 3: Yield stress for RLD CPF found to exhibit g(:onsistent and rela?ively similar
L . - The yield stress of the generic CPF was 2.3 + . L .
liguid phase. Rheological characteristics of a drug product are . T 1 o A R T AL I i 0 R S i LA i rheological properties In this study. These results also
. 0.1 Pa, and that of the corresponding RLD was : : . . . .
generally dependent on the microstructure and may affect the ~ SO E ST TSI E O o pga of llustrate that a rheological characterization of solution-
. . 2.1 £ 0.2 Pa (p=0.67). Both the foam samples . WL 5§HHHHH e . :
application and product performance. Therefore, the rheological . . 4 4 ﬁﬁﬁﬂ __________ based foams Is feasible and that such data can be
characterization of pharmaceutical foams can be utilized to appear to have a relatively smaller yield stress : % utilized to compare the microstructure of generic and
understand and comp are the stability and spread ability of this value of around 2 Pa, which Is at least an order s s : RLD clobetasol propionate solution-based ?oams It IS
class of dru roductsp which In turn rx;a Im IZlct erform);nce In of magnitude lower compared to other types of 2 % 5 reasonable to conclude from this work that rheol6 ical
this study bgot% soluti(’)n-based foam (C>I;F) I[f);md I[e)mulsion-bas.,ed topical dermatological drug products, e.g., gels. A g : characterization technigues that are routinely use?zl to
: : = 6 S of _ . L .
foam (CPEF) generic products and their corresponding reference ; = 5t characterize topical semisolid dermatological products
listed drug (RLD) clobetasol propionate (CP) topical foam, 0.05% In the flow-sweep test, the CPF was found to : )| can be used to evaluate/compare the microstructure of
dru ro%lucts were evaluaf)tedp to understanrc):l the im, a(.:t of have a viscosity value of 5454.2 £ 1001.7 Pa.s, 2 z solution-based topical dermatolljo ical foams
n %icgl state (solution vs. emulsion) on the rhelco)lo cal whereas, the RLD foam had a viscosity value e Soannoiiie o S P g .
PhysIcd ' J of 4824.3 + 1402.2 Pa.s measured at the shear T Bttt e it 0 it | . . .
properties of the drug products. >4 es 2 468 2 4 T S S By contrast, the emulsion-based foams evaluated in the
rate of 0.01 1/s. Although the CPF showed a 0.1 1 - 0.1 1 10 . .
sliahily higher viscositv than the RLD. the Stress (Pa) Stress (Pa) study appeared to have a weak microstructure, and it
dif?ereynceg was  not ):;tatistical y signh,‘icant was not possible to obtain consistent rheological data for
METHODS these products (with intact foam) using a conventional
Approved drug products were obtained from the pharmacy. (p=0.49). Figure 4: Frequency sweep for generic CPF  Figure 5: Frequency sweep for RLD CPF rheometer. These results suggest that the rheological
' ' - . e R e e rr—— characterization of foams that disintegrate almost
cRc?net?cl)(I)lgegallrhergrenﬁg;ergel—ﬁllt?siz W'(I?,rb\e Ingfrrlz?;r:r?ti #‘ilggexaer?rg:f\fs When the same protocol was applied to o © o Immediately following application on the sgurface of the
were conducted at 2’2°C instéad of 32°C, the .temperatlljjre at the evaluate the rheological characteristics of the : . ] : H skin ma bg challen ?n I:icp) erform, and/or that it may be
surface of the skin, due to experimental Iil:nitations associated with emulsion-based foam_s, the instr_ument was : ™ o i f f f E E challeng%ng to inter?are% thg result’s for such prodlilcts.
T unable to record consistent data, likely due to 2 g T T . E f o . .

y. The temperature was _ . . 5 p O & ﬁ Additional research with other emulsion-based foams
precisely controlled using a Peltier system. A 20 mm parallel-plate the highly fragile nature of the emulsion-based 2 00 0 oo R ol and other approaches to characterize the rheology of
geometry was used. To minimize sample slippage at the sample- foams. These foams collapsed immediately E = f i collapsed foams are warranted.
rheometer plate interface, adhesive-backed sandpapers (grit after coming in contact with the rheometer top : =
number # 600) were attached to both upper and lower plates. The plate and, in some instances, the collapsing ; ;
samples were placed on the bottom plate, and the top plate was phenomenon began as soon as the foam was 2 * Siorage modus 2 o SorageTaduns
brought into contact using a linear closure profile at 20 um/sec. This dispensed o the rheom_eter bottom plate. N ; —ross modulus FUNDING
step is important so that the foam sample does not collapse during Therefore, it was challenging to preserve the 01 Yty 2t esy 2 100_1 e e 2 4 e T2 4 Funding for this project was made possible, in part, by the U.S.
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the viscoeFI)astic materials. When fegsible two C:l,ets of experiments Figure 1: Collapsed sample of CPEF Figure 6: Flow sweep profile of generic Figure 7: Frequency sweep for generic CPEF mention of trade names, commercial practices, or organization
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_with the p-value set at 0.05.
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