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Disclaimer

The views expressed in this presentation do not reflect the official policies of the U.S. Food and Drug
Administration or the U.S. Department of Health and Human Services; nor does any mention of trade names,
commercial practices, or organization imply endorsement by the United States Government.
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Critical quality attributes (In Vitro) — Sensory panel study (In Vivo)
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Statistical Analysis:
SRR 1. One-way/two-way ANOVA
with significance level (p<0.05)

l.\ - : ) G, G”, T, Ty Tane 2. Heat map
N * ) = CQAs-Q3 attributes 3. PCA

4. Hierarchical cluster analysis
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Topical Formulations - Sensory Study

26 formulations

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
Hydroxyethyl 3 * HEC-01
celluiose 1 2.2 3 5 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 o HEC-02
) . o HEC-03
Ethanol 20 20 20 20 25 30 45 50 20 20 20 20 © . D © HEC-04
el o HEC-05
1 * HEC-06
Propylene glycol 15 15 15 15 15 15 15 15 20 30 40 50 D e HEC-07
So . * HEC-08
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 S ® . ° ﬂ:ggg
o . ¢ g
() 1 b 2-° o HEC-11
Water ~ Cﬁ)@ e HEC-12
63.2 62.0 61.2 59.2 57.0 52.0 37.0 32.0 57.0 47.0 37.0 27.0 Y 2 » CBP-O1
o CBP-02
-3 o CBP-03
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 o CBP-04
+ CBP-05
-4
Carbopol 980 05 025 0.65 0.25 0.25 05 05 0.5 0.1 1.0 05 05 05 05 = CBP-06
A CBP-07
Ethanol . . - . - . 20 . . . 35 50 10 . > + CBP-08
-8 -6 -4 -2 o 2 4 x CBP-10
Propylene glycol 15 15 15 25 35 35 15 50 15 15 15 15 15 25 PC1(50.27%) . Eg;’,:i;
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
Propyl paraben 0.03 0.03 0.03 0.03 003 003 003 003 003 003 003 0.03 0.03 0.03
Triethanolamine g.s. g.s. g.s. qg.s. g.s. g.s. g.s. qg.s. g.s. g.s. g.s. g.s. g.s. g.s.
Water 84.4 846 842 74.6 646 644 644 494 847 825 492 34.4 74.3 74.2
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Sensory Intensity Ranking Test

Intensity ranking test
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Cooling
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-
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e N
Panel Study — Part 2
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application CBP-02(2)
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Q2 - Q3 - In VlVO P ro p ertl eS Selected physicochemical and structural (CQAs-Q3) properties

(normalized for different units)

HEC-02
HEC-07
HEC-08-1
HEC-08-2
HEC-10
CBP-01

CBP-02-1
—————— CBP-02-2 M
— — —  CBP-10 I =N
______ CBP-11 i | ! Stringiness (mm)

Mean AT (°C) 0-2 min
Zero_visc (Pa's)
Yield stress (Pa)
CoF at 25 rad/s

Shine Cooling sensation

Slipperiness Spreadability

HEC_10 HEC_02 CBP_10 HEC_08 HEC_07 CBP_02 CPB_11 CBP_01

CoF at25rad/s mYield stress (Pa) mZero_visc (Pa-s) mMean AT (°C) 0-2 min Stringiness (mm)

HEC-02 CBP-024
Stickiness Smoothness
HEC-07 CBP-01 (Ref)4 7.7
Composition (%w/w)  HEC-10 HEC-02 HEC-07 HEC-08
Hydroxyethyl cellulose 2.2 2.2 2.2 2.2
Ethanol 20 20 45 50 HEC-08 (Ref) CBP-10
Propyleneglycol 30 15 15 15
2-Phenoxyethanol 0.8 0.8 0.8 0.8
Water 47 62 37 32 HEC-10 CBP-11 76

*
Composition (%w/w)  CBP-02 CBP-01 CBP-11 CBP-10 *
Carbopol 980 0.25 05 0.5 1 2 < o @ o o =
Ethanol - - 35 - 3 = = 2 2 2 =
Propyleneglycol 15 15 15 15 = @ a S x = s
Methyl paraben 0.1 0.1 0.1 0.1 S b 2 S 3 s
Propyl paraben 0.03 0.03 0.03 0.03 a o 5 & a
Triethanolamine g.s. g.s. g.s. g.s. 5
Water 84.62 84.37 49.21 82.47 8
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“« Sensory
vellex perceptions
Blue “*” CoF at 25 rad/s
Purple “*” Yield stress (Pa)
rryer Zero shear viscosity
Green (Pa.s)
Mean temperature
Pink “*” difference (°C)
in 0-2 min
Red “*” Stringiness (mm)

Slipperiness

Stickiness

Smoothness




Correlations: sensorial perceptions & instrumental properties
.MeanAT(°C)0-2 min =

087 090 CoF at 0.25 rad/s

Pearson's
Correlation ":;:9 °n~§3 °ﬁ§2 CoF at 25 rad/s o . _
3 878 069 047 053 yinginess (mm) + Spreadability negatively correlated with
1.0 -05 0.0 05 1.0 ns s ns

-061 -0.18 042 051 -0.38 Adhesiveness (N.s)

ol oxlon Tan_delta(G”/G’),stringiness, ROE at 32°C

ns ns ns ns ns Spread (mJ)

-.-0.39 0.00 0.11 -0.21 -0.02 Firmness (N)

ns ns ns ns ns
060 -086 071 075
S n R Tan_delta

018 1 029 -0.05 -0.13| 0.02| Yje|q stress_osc (Pa)

T Tan_delta(G”/G’), stringiness, ROE at 32°C

-0.78 -0.40 050 -0.50 -0.3% pioion (Pa)
= ns ns ns ns

048 016 021 0.7 -0.01 Cong index (Pa.s)

w B « Stickiness  positively  correlated  with

3 -0.53 020 025 -0.21 -0.05 viad stress (Pa)
ns ns ns ns  ns

028 022 -012 0.04 |1f vise (Pa.s)

e Tan_delta (G”/G’), stringiness, CoF at 25 rad/s,

0.35 -0.28 -0.16

» Slipperiness negatively correlated with

-0.34 -0.48 -0861
ns  ns ns

]

svyOD

-0.12
ns

070 -0.73

Zero_visc (Pa.s) -
ns ns
0.09| 0.06 | 0.01/-0.03| 0.18 0.22 -0.06 | 0.02 -0.59
ns ns ns ns ns ns ns ns Smoothness ROE at 320C
.898-0.31 -0.20 -0.20 -0.15 -0.50 938 0.04 -0.22 -0.34 0.67 Stickiness
it ns ns ns ns ns ns ns ns i ns

-0.71 0.499 037 020

025 021

0.54 013 030 042

0.7340.35 0.78 -067 Slipperiness
ns ns ns  ns NS ns ns ns x ns [N NS x

-0.03 |-0.01 0.01 0.06 -0.16 0.09| 0.02 -0.04 053 066 -038 0.16 020 gpine
ns /ns ns ns NS N8 NS NS NS ns NS NS NS NS NS
-0.16 -0.10 | -0.17 -0.18 -0.12 -0.42 0.03 -0.18 -0.19 -0.23 -0.07 -0.41 -0.22 023 0.27

ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns COO‘mg Sehsaton at 25 r ad /S

0.07 |-0.07 |-0.06 |-0.11 | 0.33 -0.38 -0.18| 0.00 0.14 067 075 -0.64 Spreadability
ns | ns | ns | ns | ns | ns Qg ns | ns | ns Repll ns NS ns R

+ Smoothness negatively correlated with CoF

-0.01 | 0.65 -0.61
ns * ns
-0.57 -0.41 -0.10 0.24
ns ns  ns  ns

0.15 -0.48 075 -0.88 0.72]
ns  ns £ (i
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ns p>=0.05;* p <0.05,* p < 0.01; and *** p < 0.001
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Conclusion and learning objectives

®* CQAs assessed instrumently are valuable in understanding sensorial characteristics in vivo

* Significant differences in instrumental attributes (e.g. rheological, tribological behaviour, texture
properties) are likely to be perceptible to human subjects

* Data from selected instrumental techniques to evaluate CQAs can be predictive of sensory

properties of topical products
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