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Table S1. Validation parameters of HPLC method

Parameter Asiaticoside Madecassic acid Asiatic acid

Linearity: y =ax +b

aztSa 0.0492 +0.0003 0.6260 +0.0127 0.0992 +0.0020

b+Se insignificant insignificant insignificant
(a=0.05) (a=0.05) (a=0.05)

Correlation coefficient (r) 0.9999 0.9994 0.9994

Range of linearity [pg/mL] 79.2-792.0 5.2-52.0 32.8-328.0

Intra-day precision, RSD (<5% required) =

repeatability

The lowest 1.18 2.74 2.74

The middle 0.38 0.34 0.34

The lowest 1.06 0.09 0.09

Limit of detection (LOD) [pg/mL] 12.12 2.43 15.36

Limit of quantification (LOQ) [ug/mL] 36.72 7.38 46.54
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Figure S1. Statistical analysis for sum of active components content in extracts E1-E15: (a) Pareto plot of

standardized effects for sum of active components content in extracts E1-E15; (b) Response surface plots

presenting the dependence of methanol content in the extraction mixture and extraction temperature

on the sum of active components content in extracts for constant time at level 60 minutes.
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Figure S2. Statistical analysis for total phenolic content in extracts E1-E15: (a) Pareto plot of

standardized effects for total phenolic content in extracts E1-E15; (b) Response surface plots presenting

the dependence of methanol content in the extraction mixture and extraction temperature on the total

phenolic content in extracts for constant time at level 60 minutes.
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Figure S3. Statistical analysis for antioxidant activity of extracts E1-E15 measured by DPPH method: (a)
Pareto plot of standardized effects for antioxidant activity; (b) Response surface plots presenting the
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dependence of methanol content in the extraction mixture and extraction temperature on antioxidant
activity of extracts for constant time at level 60 minutes.
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Figure S4. Statistical analysis for anti-inflammatory activity of extracts E1-E15: (a) Pareto plot of
standardized effects for anti-inflammatory activity of extracts E1-E15; (b) Response surface plots

(3)Time(L) -,729311

presenting the dependence of methanol content in the extraction mixture and extraction temperature
on anti-inflammatory activity of extracts for constant time at level 60 minutes.

Table S2. Correlation matrix

AS, AA, MA content TPC DPPH Hyal
AS, AA, MA content 1,0000 0,0158 0,0484 0,0833
TPC 0,0158 1,0000 -0,6027 -0,8209
DPPH 0,0484 -0,6027 1,0000 0,6907
Hyal 0,0833 -0,8209 0,6907 1,0000

statistically significant relationships are marked in red
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Figure S5. Prediction of the optimization model for obtaining extracts based on effect with positive sign
like sum of active components content and TPC (a) and those with negative sing like DPPH and
hyaluronidase assays (b).

Table S3. Parameters of mathematical models fitted to the release profiles (expressed in pg/cm?) of
formulations H1-H15

Formulation Mathematical model
Zero-order kinetic First-order kinetic Higuchi kinetic Korsme'yer-'Peppas
No. kinetic
K R? K R2 K R? R2 n

H1 3.98 0.98 0.16 0.60 18.97 0.62 0.97 0.60
H2 3.53 0.98 0.15 0.61 8.05 0.63 0.97 0.58
H3 2.43 0,97 0.15 0.59 5.66 0.65 0.93 0.55
H4 1.39 0.90 0.11 0.51 3.81 0.80 0.97 0.48
H5 1.71 0.94 0.13 0.55 4.28 0.71 0.93 0.52
Hé6 1.57 0.92 0.12 0.54 4.08 0.76 0.96 0.50
H7 4.72 0.98 0.13 0.51 11.02 0.65 0.93 0.57
H8 4.48 0.99 0.15 0.58 10.53 0.60 0.98 0.61
H9 2.03 0.97 0.11 0.57 4.88 0.68 0.97 0.48
H10 1.85 1.00 0.14 0.68 3.87 0.55 0.91 0.47
H11 4,53 0.99 0.16 0.53 10.12 0.62 0.94 0.63
Hi12 4.10 0.98 0.15 0.56 9.47 0.65 0.98 0.60
H13 4.15 1.00 0.15 0.56 8.39 0.52 0.95 0.57
Hi14 4.23 1.00 0.15 0.65 8.98 0.56 0.98 0.57
H15 3.95 0.99 0.14 0.60 8.82 0.61 0.97 0.55

the most fitting mathematical model is shown in bold



Table S4. Comparison of asiaticoside release profiles (expressed in %) from H1-H15 hydrogels using

factors fi and f
Hi1 H2 H3 H4 H5 Hé6 H7 H8 H9 H10 H11 H12 H13 H14
H1
£i=10.43
H2 f=65.66
by | 3981 fi=33.54
£=3485 f=40.70
[ | 5214 fi=4635  fi=35.95
£=3039 £=35.03 f=66.42
H5 fi=13.35 fi=10.50 fi=64.63  f1=94.80
£=97.92  f=67.76 f=3535 £=30.79
e | 2181 fi2105 fi-6876 fi=98.82  fi=9.85
£=9370 £=6243 f£=3401 f£=29.79 f£=89.75
| 1788 fis1412 fi=6259 fi=9154 827  fi=10.66
£=9161 £=7094 £=36.04 f£=3136 f=96.46 f=83.64
g | fE1674 =841 fist164  fi=69.86 fi=1397 fi=1675 fi=12.89
£=5624 f=77.19 f=44.86 f=38.16 f[=57.59 fr=54.07 f=59.57
o | fE2992 fi=4346  fi=9585 fi=9529 fi=3l11 fi=27.90 fi=3276 fi=5240
f=41.03 f£=35.09 f=22.69 f=20.03 f=40.38 f=4220 f=39.53 f=32.35
Hio | 71234 fil460  fi5526 fi=8291 fi=1743 fi=2485 fi-19.38 fi-1602 fi-28.07
£=7310 f=87.64 f£=3874 f£=3350 f=76.04 f=68.75 f=80.65 f=6856 £=36.75
fpp | fi2180  fis1467 fi=33.98  fi=6125 fi=1891 fi=2089 fi=17.89 fi7.13 fi=38.15 fi=1546
£=50.10 £=64.02 f=49.54 f=4151 f=51.12 f=48.44 f=5257 f£=7872 f£=30.10 f=58.77
H12 fi=2139 fi=15.05 fi=31.84 fi=61.36 fi=19.92 fi=21.88 fi=1891 fi=9.49 fi=38.92 fi=20.77  fi=9.10
£=49.03 f=62.06 F=50.63 f=4226 f=50.00 f=47.45 fF=5138 f=75.18 f=39.66 f=5721 f=97.55
1z | fF1321 fi=1735 fi=69.73  fi=96.01 fi=25.14 fi=3380 fi=28.67 fi=2340 fi=2493 fi=17.16 f=3127 fi=32.07
f=9152 f=61.34 f=33.70 f=29.45 f£=86.74 f=99.10 f=81.11 f=53.32 f=42.65 f=67.33 f=47.85 f[=46.89
fiq | fiT1556  fi=2352 fi=8585 fi=98.95 fi=2151 fi=28.66 fi=23.18 fi=3122 fi=2037 fi=2010 fi=3921 fi=40.96 fi=9.50
£=60.87 f=4836 =290 fr=25.68 f£=59.30 f=63.87 f[=5735 f=43.56 f=5191 fr=5149 £=3991 £=39.23 fr=65.09
H5 | 1666 fi-2882 fi-9383 fi9835 fi=1881 fi-2108 fi=2072 fi=3685 fi-1144 fi-2484 fi-4519 fi-47.02 fi=1716 fi=1037
=53.63 f=4398 fr=2727 fr=24.03 f=5249 f=5576 f[=51.04 F=39.97 [=5851 f=4651 f=36.84 fr=3625 fr=56.60 f>=79.09

similar profiles marked in red
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Figure S6. Statistical analysis for release studies: (a) Pareto plot of standardized effects for asiaticoside
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release (in pg/cm?); (b) Response surface plots presenting the dependence of extract concentration and

chitosan concentration on the asiaticoside release from hydrogels (in pg/cm?) for constant chitosan

molecular weight at level 600.
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release (in %); (b) Response surface plots presenting the dependence of chitosan concentration and
extract concentration on the asiaticoside release from hydrogels (in %) for constant chitosan molecular

weight at level 600.
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Figure S8. Statistical analysis for asiaticoside permeability: (a) Pareto plot of standardized effects for
asiaticoside permability; (b) Response surface plots presenting the dependence of chitosan molecular
weight and extract concentration on the asiaticoside permeability for constant chitosan concentration at

level 2%.
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mucoadhesive properties of hydrogels’ viscosity; (b) Response surface plots presenting the dependence
of chitosan concentration and chitosan molecular weight on the hydrogels’ viscosity for constant extract

concentration at level 2%.
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Figure S7. Statistical analysis for release studies: (a) Pareto plot of standardized effects for asiaticoside

(b)

(b)

Figure S9. Statistical analysis for hydrogels’ viscosity: (a) Pareto plot of standardized effects for
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Figure S10. Statistical analysis for antioxidant activity of hydrogels: (a) Pareto plot of standardized

effects for antioxidant activity of hydrogels H1-H15; (b) Response surface plots presenting the extract
and chitosan concentration on antioxidant activity for chitosan” medium molecular weight.
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Figure S11. Statistical analysis for anti-inflammatory activity of hydrogels: (a) Pareto plot of

standardized effects for anti-inflammatory activity of hydrogels H1-H15; (b) Response surface plots
presenting the extract and chitosan concentration on antioxidant activity for chitosan’” medium

molecular weight.

Table S5. Correlation matrix

Asiaticosi
saticoside Asiaticoside Asiaticoside Hydrogel
release release [%] ermeability viscosit DrPH Hyal
[pg/em?] ° P Y
Asiaticoside
release 1.0000 0.2267 0.3014 -0.5462 0.2640 -0.2444
[pg/em?]
Asiaticoside
0.2267 1.0000 -0.1103 -0.7135 -0.4420 0.3330
release [%]
Asiaticoside
release 0.3014 -0.1103 1.0000 -0.1740 0.4368 0.2731
[pg/em?]
Hydrogel
Do -0.5462 -0.7135 -0.1740 1.0000 0.0819 -0.0088
viscosity
DPPH 0.2640 -0.4420 0.4368 0.0819 1.0000 -0.2125
Hyal -0.2444 0.3330 0.2731 -0.0088 -0.2125 1.0000

statistically significant relationships are marked in red
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Figure S12. Prediction of the optimization model for obtaining hydrogels.



