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Table 1. (a) Formulations of hydroxyethyl cellulose (HEC) and (b) carbomer homopolymer (Carbopol® 980P (CBP)) gels in %w/w of compositions. Eight gels including
P U R POS E HEC-02, HEC-07, HEC-08, HEC-10, and CBP-01, CBP-02, CBP-10, CBP-11 (in red) were selected out of 26 formulations for the sensory panel study. R ES U LT(S)

The measured skin biophysical parameters (C+K instrument) from the 46 subjects

Sensorial perception of topical pharmaceutical product on skin is the initial -
Composition (%w/w) HEC-01 HEC-02 HEC-03 HEC-04 HEC-05 HEC-06 HEC-07 HEC-08 HEC-09 HEC-10 HEC-11  HEC-12 exhibited high interindividual variability, indicating a true sample from the

interaction of the patients/consumers with the product. A dislike to sensory

verceptions can be a barrier for use. For example, if a product is “difficult to Hydroxyetiyl cellulose ) > ; i S o s > S > S S general populatlo.n. Ir?ten5|ty scores of attrlt?utes for the exarTnned toplc:al ge.ls
spread” or “too sticky”, it undermines compliance. Therefore, it is valuable a.re represented |n'F|gure 1. Althf)ugh subje(.:ts had. huge differences in skin
to explore and understand how formulation composition impacts sensory Ethanol 20 20 20 20 25 30 a5 50 20 20 20 20 biophysical properties, they perceived sensorial attributes of the two sets of

blinded replicates, consistently. Among the sensory attributes that were
evaluated, differences in spreadability, slipperiness, and stickiness of the gels

nature of outcomes are challenges for conducting a sensory panel test for 2-Phenoxyethanol 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 were well perceived by the subjects. However, cooling sensation, shine, and
topical drug products. Hence, the purpose of this work was to develop smoothness were perceived with only slight differences among tested products.
' ’ Water

objective instrumental tests, that, when validated against the relevant 63.2 62.0 61.2 59 2 570 52 0 37.0 32.0 570 17.0 37.0 27.0 Coefficient of friction (CoF) measured in vitro is valuable in understanding
spreadability, as HEC gels, with higher CoF values, ranked lower in intensity of

spreadability compared to CBP samples, except for the CBP-10 (Figure 2). The
CBP-10 gel had a higher polymer amount at 1% w/w and highest measured yield

feelings. Human sensorial panel tests, like any human subject study, can be

, o _ o _ T Propylene glycol 15 15 15 15 15 15 15 15 20 30 40 50
expensive. Both the difficulty in training human subjects and the subjective

sensory attribute, can provide an understanding of sensory perceptions.

Here we assessed rheological, textural, and tribological properties of topical Composition (%w/w) CBP-01 CBP-02 CBP-03 CBP-04 CBP-05 CBP-06 CBP-07 CBP-08 CBP-09 CBP-10 CBP-11 (CBP-12 CBP-13 (CBP-14
products, in vitro and evaluated six different sensory attributes in a sensory

oanel test, in vivo. To perform this work, we selected 8 gels with twe-2 Carbopol 980 0.5 0.25 0.65 0.25 0.25 0.5 0.5 0.5 0.1 1.0 0.5 0.5 0.5 0.5 stress of 208.8 Pa among gels (Figure 2). Carbomers are well-known excipients
blinded replicates, having different concentration of hydroxyethyl cellulose contributing tO. th.e.produc.t RIS, (.Zrosslmke.d carquer c.hams resulting in
(HEC) and carbomer homopolymer (Carbopol® 980P (CBP)) from 26 gel Ethanol ) ) - ) - ) 20 - ) ) 35 >0 10 - closely packed individual microgel particles provide the integrity and strength of
formulations (Table 1) by using statistical analysis, and compared the Propylene glycol 1= 1= T - - - 15 - T 1= 1= T T - the gel structure. Howeyer, at a high concentration, yield :stress, a function of t.he
outcomes from sensorial panel test with instrumental analysis. amount of work required to spread the product, might cause a cohesive
Methyl paraben 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 resistance during skin application, and lead to a reduction in spreadability of the
CBP-10 gel. Perception scores of slipperiness of HEC gels were found to be lower
Propyl paraben ~ 0.03 0.03 003 003 003 003 003 003 003 003 003 003 003 003 than those of CBP gels overall (Figure 1). With the higher ethanol concentration,
M ETHODS . . HEC gels evaporate faster, and leave a dried solid film on the applied skin area
Triethanolamine q.s. d.s. g.s. g.s. g.s. d.s. g.s. g.s. d.s. q.s. q.s. g.s. g.s. g.s. . . , .
, , , leading to reduced slipperiness. On the other hand, HEC gels were perceived
Rheological experiments were performed on AR-G2 rheometer using . . . . . :
Water 84.4 84.6 842 746 646 644 644 494 847 825 492 344 74.3 74.2 stickier than CBP gels. This could be explained by higher friction (tribology) and
steady-state controlled shear stress sweep test at 32°C and 500 pm gap .. .
_ , , stringiness (textural properties) of the HEC gels compared to CBP gels, as shown
using 40 mm parallel plate. Texture profile analysis was performed to i
evaluate gel textural properties by a compression test using the TA.XTplus '

texture analyzer with a cylindrical probe of 38.1 mm diameter. Frictional Shine Cooling sensation ————— HEC-02

property of gels was determined via tribology using a HR1 Discovery N 7 i — nEg:gL

Tribometer, TA Instruments with three-ball on plate geometry. For in vivo \ e —_— HEC.082 CONCLUSIONS

sy panel et sin propere of 2 4 et and bl b e/ — = We demonsnat ha most ofthe sensrialatrotes g formlatons can e

regular/seasonal skin allergies, were firstly examined using a Courage + E:iﬁgiﬁl cs)rr.eloated to. their phys.lcochen.wlcal an.d structural properties a.ssesseo! n erro.

sl (E303) elesisnie €l nsirvman eaufosed s mulile prefbes ... Significant differences in quality attributes, such as rheological, tribological
______ CBP-11 | S Riness (mim) behaviour, and texture properties, assessed instrumentally in vitro are likely to

to evaluate skin biophysical properties (n=46, ethics ID number: y
2020/HE001995). Then, subjects were trained on the concepts and o 7/

e : : : : Slipperiness ————— 4§
assessment criteria of six different sensory attributes in the sensory test,
including spreadability, cooling sensation, shine, slipperiness, stickiness,
and smoothness, classified as during, and after-feel sensations. To start the
panel test, 0.25 uL of each gel sample was placed onto a marked forearm
area (19.6 cm?) of subject and spread by subject’s forefinger at rotational
speed of 1 circle/second, controlled by the metronome, for 15 seconds.

Mean AT (°C) 0-2 min be perceptible to human subjects. Quality attributes such as rheological,

Yiel:zrt':;:(‘;ga's’ tribological behaviour, and texture profile of topical formulations demonstrate a

CoF at 25 rad/s promising means of understanding sensorial perceptions.

HEC_10 HEC 02 CBP_10 HEC 08 HEC 07 CBP 02 CPB_11 CBP_01

CoFat2orad/s mYield stress (Pa) ®Zero_visc (Pa-s) mMeanAT (°C)0-2 min - = Stringiness (mm) F U N D I N G

Afror 16 coconde. cubiocte ctomoed  <oreadine. and accecead. coolin . . . _ _ This project is supported by the Food and Drug Administration (FDA) of the U.S.
: J Pp P g, g Figure 2. Selected physicochemical and structural (Q3) properties (normalized for Department of Health and Human Services (HHS) as part of a financial assistance

sensation, shine, and slipperiness. The after-feel attributes of stickiness and R \. different units), including coefficient of friction (CoF) (tribology), zero shear award [UO1FD006700] totaling $1,250,000 with 100 percent funded by

smoothness were evaluated after waiting for 1 and 2 minutes, respectively. Stickiness Smoothness viscosity (Zero visc), yield stress (rheological properties) mean temperature

Gel sensorial attributes were evaluated on a continuous 1-9 scale Figure 1. Spider diagram of sensory scores of spreadability, cooling sensation different from 0 to 2 min (Mean AT (°C) 0-2 min), stringiness (texture properties) of

representing from very low (1) to very high (9) intensity. < h.c/{ne < I; 'Z Finess siickiness and s)r/n R altj - y, 9 g. ¢ hed . eight examined topical gels having different concentration of hydroxyethyl cellulose
» SIIPP / ’ utes using F=point hedonic (HEC) and carbomer homopolymer (Carbopol® 980P (CBP)), coded as HEC-02, HEC-

scale of examined hydroxyethyl cellulose (HEC) and carbomer homopolymer .
(Carbopol® 980P (CBP)) gels including HEC-02, HEC-07, HEC-08, HEC-10, CBP-01, 07, HEC-08, HEC-10, CBP-01, CBP-02, CBP-10, and CBP-11 (codes and formulations

FDA/HHS. The contents are those of the author(s) and do not necessarily
represent the official views of, nor an endorsement, by FDA, or the U.S.
Government.

THE UNIVERSITY

nIY U.S. FOOD & DRUG CBP-02, CBP-10, CBP-11 (codes and formulations shown in Table 1. HEC-08 and "0 ™1 [8e 0 Toe R s 895 wore o oeted Fm 20 28 I wieie Fo b AL
e— CBP-02 were two blinded replicates named as HEC-08-1, HEC-08-2 and CBP-02-1, Q); - gerties g 5 d OF QUEENS L AND
ADMINISTRATION CBP-02-2 PIOPETTES

AUSTRALIA




	Slide Number 1



