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Figure S1. (a) Cumulative amount of diclofenac sodium penetrated through the MCE
membrane plotted against time [min], (b) cumulative amount of diclofenac sodium
penetrated through the MCE membrane plotted against square root of time [min"0.5].
Instrument: Flow-through diffusion cell. Receptor medium: pH 7.4. Flow rate 2 and 4 mL/min.
Product: Cream 1 % and 2 %. The data represent the mean + standard error of the mean for
five replicates.
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Figure S2. (a) Cumulative amount of diclofenac sodium penetrated through the MCE
membrane plotted against time [min], (b) cumulative amount of diclofenac sodium
penetrated through the MCE membrane plotted against square root of time [min”0.5].
Instrument: Flow-through diffusion cell. Receptor medium: pH 7.4. Flow rate 2 and 4 mL/min.
Product: Hydrogel 1 % and 2 %. The data represent the mean + standard error of the mean for
five replicates.
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Figure S3. (a) Cumulative amount of diclofenac sodium penetrated through the MCE
membrane plotted against time [min], (b) cumulative amount of diclofenac sodium
penetrated through the MCE membrane plotted against square root of time [min”0.5].
Instrument: USP Apparatus IV with semisolid adapter. Receptor media: pH 7.4 and 7.9. Flow
rate 2 and 4 mL/min. Product: Cream 1 % and 2 %. The data represent the mean + standard
error of the mean for six replicates.
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Figure S4. (a) Cumulative amount of diclofenac sodium penetrated through the MCE
membrane plotted against time [min], (b) cumulative amount of diclofenac sodium
penetrated through the MCE membrane plotted against square root of time [min”0.5].
Instrument: USP Apparatus IV with semisolid adapter. Receptor media: pH 7.4 and 7.9. Flow
rate 2 and 4 mL/min Product: Hydrogel 1 % and 2 %. The data represent the mean + standard
error of the mean for six replicates.
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Figure S5. (a) Cumulative amount of diclofenac sodium penetrated through the MCE
membrane plotted against time [min], (b) cumulative amount of diclofenac sodium
penetrated through the MCE membrane plotted against square root of time [min”0.5].
Instrument: USP Apparatus II with immersion cell. Receptor media: pH 7.4 and 7.9. Product:
Cream 1 % and 2 %. The data represent the mean + standard error of the mean for six
replicates.
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Figure S6. (a) Cumulative amount of diclofenac sodium penetrated through the MCE
membrane plotted against time [min], (b) cumulative amount of diclofenac sodium
penetrated through the MCE membrane plotted against square root of time [min”0.5].
Instrument: USP Apparatus II with immersion cell. Receptor media: pH 7.4 and pH 7.9.
Product: Cream 1 % and 2 %. The data represent the mean + standard error of the mean for
six replicates.
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Figure S7. (a) Cumulative amount of diclofenac sodium penetrated through the MCE
membrane plotted against time [min], (b) cumulative amount of diclofenac sodium
penetrated through the MCE membrane plotted against square root of time [min”0.5].
Instrument: Static Vertical diffusion cell (Franz cell). Receptor media: pH 7.4 and 7.9. Product:
Cream 1 % and 2 %. The data represent the mean + standard error of the mean for six
replicates.
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Figure S8. (a) Cumulative amount of diclofenac sodium penetrated through the MCE membrane
plotted against time [min], (b) cumulative amount of diclofenac sodium penetrated through the
MCE membrane plotted against square root of time [min”0.5]. Instrument: Static Vertical
diffusion cell (Franz cell). Receptor media: pH 7.4 and 7.9. Product: Hydrogel 1 % and 2 %. The
data represent the mean + standard error of the mean for six replicates.



Table S1. In vitro release rates and fluxes of diclofenac sodium from cream 1% and 2 % at 6 hours measured with different methods with pH 7.4

medium.
USPII
USP II with
Franz Franz USP IV USP IV USP IV USP IV with . .
Apparatus cell cell with SSA  with SSA with SSA with SSA immersion mm:(jls ron FIDC FIDC FIDC FIDC
cell
API% 1% 2% 1% 1% 2% 2% 1% 2% 1% 1% 2% 2%
pH pH74 pH74 pH7.4 pH74 pH74 pH74 pH7.4 pH7.4 pH74 pH74 pH74 pH74

Flow rate
(mL/min) or

L. 400 rpm 400 rpm 2mL/min 4 mL/min 2mL/min 4 mL/min 250 rpm 250 rpm  2mL/min 4 mL/min 2 mL/min 4 mL/min
stirring speed

(rpm)
1 50.10 6425  28.84 29.51 22.70 25.20 24.20 34.99 25.97 53.85 30.00 50.39
2 50.65  62.89 2858 31.42 23.74 26.47 26.67 36.08 36.52 69.86 28.06 37.25
3 49.34 - 28.38 29.35 25.31 25.66 28.16 39.98 33.82 57.92 34.47 39.66
4 5027 5835 2818 30.09 23.28 25.52 25.63 35.25 27.06 55.74 45.42 40.14
IVRRat 5 4844 6187 2731 29.59 2328 25.08 25.50 40.95 29.01 45.85 4751 4737
6h(%) 6 4693  59.18  27.26 30.19 22.68 25.77 26.39 40.75 - - - -
Mean 4929 6131  28.09 30.02 23.50 25.62 26.09 38.00 30.47 56.64 37.09 42.96
SD 140 249 0.66 0.76 0.97 0.49 1.33 2.85 4.52 8.68 8.90 5.62
RSD% 2.83  4.06 2.36 2.53 413 1.93 5.09 7.49 14.85 15.33 23.99 13.07
1 85061 218178 90554 94480 145771  1631.09  916.09 264880 45591  920.97  1046.68  1757.76
2 859.89 213551 88718 99736 152373 168724  979.28 264958 64321 121466 95654  1269.78
3 837.65 - 886.66 93586  1611.07 163039  1002.24 271022 57847 101690  1186.74  1365.42
Mgi M4 85343 198130 88919 95957 147830 161062 91216 2469.22 47504 96586 154841  1368.24
(uglemey 5 82238 210088 85465 93444 148763 160117 898.39 277614 50102 78150 163578  1631.15
6 79677 2009.37 84709 95219 145930 161059  939.28 2900.57 - - - -
Mean 83679 208177 87838  954.04 150296 162851  940.41 269242 530.73  979.98  1274.83 147847

SD 23.71 84.54 22.55 23.28 58.17 31.14 42.27 144.37 78.28 157.73 302.60 206.03



USP1I

Franz Franz USP IV USP IV USP IV USP 1V with [.JSP I V\.]ith
Apparatus cell cell  withSSA withSSA withSSA  with SSA immersion _Twmersion  FIDC - FIDC — FIDC — FIDC
cell cell
API% 1% 2% 1% 1% 2% 2% 1% 2% 1% 1% 2% 2%
pH pH74 pH74 pH74 pH7.4 pH 74 pH7.4 pH7.4 pH7.4 pH74 pH7.4 pH7.4 pH7.4
Flow rate

(mL/min) or
stirring speed

400 rpm 400 rpm 2 mL/min 4 mL/min 2 mL/min 4 mL/min 250 rpm 250 rpm  2mL/min 4 mL/min 2 mL/min 4 mL/min

(rpm)

RSD%  2.83 4.06 2.57 2.44 3.87 191 4.50 5.36 14.75 16.10 23.74 13.94
1 43.33 92.28 48.02 46.79 83.14 84.37 45.04 105.14 24.92 47.85 53.91 105.40
2 45.41 97.10 48.08 52.94 86.01 88.01 48.05 112.24 26.48 61.32 54.72 67.13
3 45.05 - 46.74 49.69 91.84 85.10 49.19 117.60 27.28 49.69 63.56 80.59
Flux 4 45.76 101.63 46.28 50.25 82.06 84.39 44.03 98.59 24.74 54.27 85.05 93.87
(ug*em- 5 45.06 102.00 45.44 49.28 83.35 83.47 44.71 124.05 24.90 41.79 94.59 96.00

Z*min-05) 6 40.20 94.22 45.19 50.41 83.35 85.19 47.14 129.50 - - - -
Mean 44.13 97.45 46.63 49.89 84.96 85.09 46.36 114.52 25.67 50.98 70.37 88.60
SD 2.10 4.34 1.24 1.99 3.61 1.56 2.07 11.59 1.15 7.31 18.47 14.92
RSD% 4.76 4.46 2.66 3.98 4.25 1.83 4.46 10.12 4.47 14.33 26.25 16.84




Table S2. In vitro release rates and fluxes of diclofenac sodium from hydrogel 1% and 2 % at 6 hours measured with different methods with pH
7.4 medium.

Franz Franz USPIV USPIV  USPIV  uspry oo Hwith USPIlwith

Apparatus cell cell with SSA  with SSA  with SSA  with SSA immersion immersion FTDC FTDC FTDC FTDC
cell cell
API% 1% 2% 1% 1% 2% 2% 1% 2% 1% 1% 2% 2%
pH pH74 pH74 pH74 pH74 pH74 pH74 pH74 pH74 pH74 pH74 pH74 pH74
Flow rate

(mL/min) or

o 400 rpm 400 rpm 2mL/min 4 mL/min 2mL/min 4 mL/min 250 rpm 250 rpm  2mL/min 4 mL/min 2 mL/min 4 mL/min
stirring speed

(rpm)

1 9275  89.11 98.70 93.17 98.30 99.84 80.70 97.85 96.02 101.93 82.13 97.89

2 9552  86.99 98.58 96.44 99.78 100.70 87.62 82.15 91.52 98.00 81.49 98.04

3 9449 9276  100.65 94.35 98.56 101.15 87.85 81.58 92.82 113.34 84.26 99.38

4 9599 9342  103.50 93.92 99.09 100.90 88.31 94.34 91.19 101.21 81.55 97.41

IVRRat6 5 91.02 9020  100.83 94.30 99.10 101.45 87.86 78.49 92.79 108.59 99.05 100.95
h (%) 6 8459 9794 9147 93.17 97.08 99.38 86.49 86.76 - ; ; -
Mean 9239  91.74 98.95 94.23 98.65 100.57 86.47 86.86 92.87 104.61 85.70 98.74

SD 4.24 3.85 4.08 1.20 0.93 0.80 2.89 7.71 1.91 6.21 7.55 1.44

RSD%  4.59 4.20 412 1.28 0.94 0.80 3.35 8.87 2.06 5.94 8.81 1.45

1 162720 3631.14 308613  2992.63  6347.96  6429.02 287226 663417 165857 17837  2800.04  3303.95

2 167575 374159 308721 311436 646193 644925  3267.01 594061  1612.07 17038  2778.15 347594

3 176470 367472 3209.02 302051 633409 655598  3226.02 571514 160329 19834 287241  3455.76

[VRRate 4 168405 348922 321261 304620 633282 643857 314337 671588 158026  1759.6  2872.64  3387.31

h 5 164833 3471.07 322752 302251 636245  6544.63  3176.94 5676.07 157645  1912.6  3511.86 346432
(ng/om?) _ 6 157971 354728 292478  3013.63 625743 644574 312750 6568.11 - - - -

Mean 1663.29 3592.50 3124.55 3034.97 6349.44 6477.20 3135.51 6208.33 1606.13  1828.62  2967.02  3417.46
SD 62.26 107.65 116.85 42.52 66.03 57.16 139.02 483.03 32.95 115.51 307.51 72.24
RSD%  3.74 3.00 3.74 1.40 1.04 0.88 4.43 7.78 2.05 6.32 10.36 2.11



Franz Franz USPIV USPIV USPIV  uspry Oor Hwith USPITwith

Apparatus 1 cell ith SSA ith SSA ith SSA ith SSA immersion immersion  FTDC FTDC FTDC FTDC
ce wi wi wi wi cell cell
API% 1% 2% 1% 1% 2% 2% 1% 2% 1% 1% 2% 2%
pH pH74 pH74 pH74 pH7.4 pH7.4 pH7.4 pH7.4 pH7.4 pH7.4 pH74 pH74 pH7.4

Flow rate
(mL/min) or
stirring speed

400 rpm 400 rpm 2mL/min 4 mL/min 2mL/min 4 mL/min 250 rpm 250rpm  2mL/min 4 mL/min 2 mL/min 4 mL/min

(rpm)

1 15614 32688 26412 28609 54086 61828  153.61 37511 17402 16471 31742 405.64
2 16459 34880 26791 28099 56308 65990  185.65 33747 17366 17881 30112  538.02
3 17002 34478 27339 29183 57373 62432  186.11 30990 17640 19566 31187  410.90
Flux 4 16771 33783 27233 34225 62729 61369  180.09 37207 16956 19947 31378  407.95
(Hg'em- 5 16933 34106 26571 29297 57412 62730 18244 30171 17110 18432 42462 43116

Zmin- o 14699 35009 26523 28841 54394 61400 17841 381.09 - ; ; -
05 "Mean 16246 34157 26811  297.09 57050 62625  177.72 34622 17295 18459  333.76  438.73
SD 912 855 3.89 2254 31.26 17.37 12.19 34.92 2.67 1390 5115  56.42
RSD% 561 250 145 7.59 5.48 2.77 6.86 10.08 1.54 7.52 1533 12.60




Table S3. Results of accuracy measurement at a nominal concentration of 100%
using cream matrix.

Name of the
apparatus

Accuracy

%

Mean of SD of RSD of
accuracy accuracy accuracy

% % %

Franz cell

96.64
96.88
96.48
96.45
96.77
96.26

96.58 0.23 0.23

USP 11,
immersion cell

101.60
101.13
100.94
101.62
101.74
98.62

100.94 1.18 1.17

USP 1V, SSA

99.11
99.18
98.96
99.17
99.09
98.74

99.04 0.17 0.17




Table S4. Results of accuracy measurement at a nominal concentration of 100%
using hydrogel matrix.

Mean of SD of RSD of
accuracy accuracy accuracy

% % % %

Name of the Accuracy
apparatus

94.51
93.78
95.98
Franz cell 94.72 94.64 0.75 0.79
94.15

94.70

103.53

USP I, 101.49

. . 102.00 1.35 1.32
immersion cell

100.98

96.91
96.83
97.26
USP 1V, SSA 9721 97.08 0.17 0.18
97.15

97.14




Table 5. IVRR and fluxes of diclofenac sodium from 1% and 2 % cream
measured for 6 hours using different methods with pH 7.9 medium.

USP I USP II

Apparatus Franz cell Franz cell L_ISP v L_]SP v . With_ . With_
with SSA  with SSA immersion immersion
cell cell
API (%) 1% 2% 1% 2% 1% 2%
pH pH79 pH7.9 pH79 pH7.9 pH7.9 pH7.9
Fizﬁilzgesggjérgz?n(;r 400 rpm 400 rpm 4ml/min  4ml/min 250 rpm 250 rpm
1 45.09 57.91 24.43 26.14 24.45 34.37
2 48.07 55.87 27.40 28.76 24.71 34.85
3 44.43 55.94 27.03 28.82 25.57 37.48
4 45.86 54.45 26.38 27.85 23.33 33.90
IVRR at 6 h (%) 5 39.56 59.04 26.69 28.17 26.58 36.27
6 37.92 57.51 25.98 28.30 25.72 36.44
Mean 43.49 56.79 26.32 28.01 25.06 35.55
SD 3.91 1.66 1.05 0.98 1.14 1.39
RSD% 9.00 293 3.99 3.52 4.54 391
1 765.47 1966.24 767.19 1676.51 856.58 2407.59
2 734.49 1897.21 841.68 1847.06 865.69 2520.54
3 704.09 1899.64 828.30 1862.71 866.70 2498.86
IVRR at 6 I 4 700.79 1848.91 815.16 1783.82 830.47 2298.52
(ug/cm?) 5 738.79 2004.79 822.01 1755.37 976.26 2500.31
6 729.61 1952.70 801.38 1767.55 958.92 2429.40
Mean 728.88 1928.25 812.62 1782.17 892.44 2442.54
SD 23.97 56.53 25.98 67.52 59.92 83.34
RSD% 3.29 2.93 3.20 3.79 6.71 341
1 38.69 97.22 38.77 87.85 41.96 104.79
2 37.27 89.35 43.28 95.47 43.60 116.65
3 35.75 95.90 43.17 98.60 42.84 114.82
4 37.70 95.20 42.26 92.89 41.13 104.54
Flux (ug*cm-
»*min0s) 5 39.67 101.98 43.13 92.81 48.89 111.86
6 39.05 101.02 41.04 93.00 47.87 114.26
Mean 38.02 96.78 41.94 93.44 44.38 111.15
SD 1.42 4.55 1.77 3.55 3.22 5.25

RSD% 3.73 4.70 4.23 3.79 7.26 4.73




Table S6. IVRR and fluxes of diclofenac sodium from 1% and 2 % hydrogel
measured for 6 hours using different methods with pH 7.9 medium.

USPII USP 1l

A ‘ = 1 F 1 USsP IV USP IV with with
pparatus ranz ce ranz ce with SSA  with SSA immersion immersion
cell cell
API (%) 1% 2% 1% 2% 1% 2%
pH pH79 pH79 pH7.9 pH7.9 pH79 pH79

Flow rate (mL/min) or

stirring speed (rpm) 400 rpm 400 rpm 4mL/min 4mL/min 250rpm 250 rpm

1 95.06 98.12 99.33 99.09 89.10 90.91
2 94.98 96.55 98.64 101.27 90.39 90.93
3 102.75 98.42 99.98 100.09 88.26 86.81
4 94.34 99.59 91.67 98.62 87.54 86.74
IVRR at 6 h
(%) 5 94.75 101.82 100.87 99.56 86.44 87.37
6 99.78 99.85 98.33 98.14 86.09 89.14
Mean 96.94 99.06 98.14 99.46 87.97 88.65
SD 3.48 1.80 3.30 1.12 1.63 1.96
RSD% 3.59 1.81 3.36 1.13 1.85 2.21
1 1613.93 3331.71 3067.01 6429.19 3523.89 6676.81
2 1666.24 3278.47 3026.14 6524.75 3421.65 7294.96
3 1744.46 3230.43 3120.83 6447.63 3191.40 6179.97
[VRR at 6 h 4 1601.69 3494.31 3086.53 6320.37 3264.14 6272.47
(ug/cm?) 5 1662.34 3457.41 3064.98 6363.96 3076.84 6318.42
6 1637.52 3503.58 3001.20 6266.47 3209.96 7252.47
Mean 1654.36 3382.65 3061.12 6392.06 3281.31 6665.85
SD 51.02 117.73 42.60 93.57 163.59 500.31
RSD% 3.08 3.48 1.39 1.46 4.99 7.51
1 134.41 320.16 284.95 583.77 201.41 382.52
2 138.16 323.03 280.74 529.59 195.21 413.38
3 161.57 310.08 294.69 563.12 182.16 348.09
Flux (ugtem 4 162.30 340.68 268.55 594.92 187.68 358.06
»min5) 5 170.65 336.01 296.63 514.03 171.08 355.39
6 165.64 346.28 291.72 615.60 178.02 403.65
Mean 155.46 329.37 286.21 566.84 185.93 376.85
SD 15.24 13.82 10.53 39.10 11.19 27.30

RSD% 9.80 4.20 3.68 6.90 6.02 7.24




