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10. Analisis Statistik Blanko  

Formula Blanko 
A. Sebelum Uji Kekuatan Mekanik  
Analysis of Variance 

Source DF Adj SS Adj MS F-Value P-Value 

Formula 4 721.46 180.365 111.27 0.000 

Error 10 16.21 1.621       

Total 14 737.67          

Model Summary 

S R-sq R-sq(adj) R-sq(pred) 

1.27318 97.80% 96.92% 95.06% 

Means 

Formula N Mean StDev 95% CI 

FB1 3 722.010 0.070 (720.372, 723.648) 

FB2 3 711.093 0.943 (709.455, 712.731) 

FB3 3 701.540 0.763 (699.902, 703.178) 

FB4 3 708.227 0.987 (706.589, 709.865) 

FB5 3 705.43 2.38 (703.79, 707.06) 

Pooled StDev = 1.27318 

B. Setelah Uji Kekuatan Mekanik  
Analysis of Variance 

Source DF Adj SS Adj MS F-Value P-Value 

Formula 4 75318.5 18829.6 1805.02 0.000 

Error 10 104.3 10.4       

Total 14 75422.8          

Model Summary 

S R-sq R-sq(adj) R-sq(pred) 

3.22983 99.86% 99.81% 99.69% 

Means 

Formula N Mean StDev 95% CI 

FB1 3 672.65 3.39 (668.50, 676.80) 

FB2 3 658.01 4.85 (653.85, 662.16) 

FB3 3 519.63 3.27 (515.48, 523.79) 

FB4 3 653.64 2.28 (649.49, 657.79) 

FB5 3 515.147 1.157 (510.992, 519.302) 
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Pooled StDev = 3.22983 

 
C. Penurunan Tinggi Needle (%) 
Analysis of Variance 

Source DF Adj SS Adj MS F-Value P-Value 

Formula 4 1318.22 329.554 1299.41 0.000 

Error 10 2.54 0.254       

Total 14 1320.75          

Model Summary 

S R-sq R-sq(adj) R-sq(pred) 

0.503604 99.81% 99.73% 99.57% 

Means 

Formula N Mean StDev 95% CI 

FB1 3 6.836 0.478 (6.189, 7.484) 

FB2 3 7.465 0.739 (6.817, 8.113) 

FB3 3 25.929 0.495 (25.282, 26.577) 

FB4 3 7.707 0.357 (7.060, 8.355) 

FB5 3 26.973 0.347 (26.325, 27.621) 

Pooled StDev = 0.503604 
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11. Analisis statistik Formula DMN PIP 

A. Sebelum Uji Kekuatan Mekanik  
 

Analysis of Variance 

Source DF Adj SS Adj MS F-Value P-Value 

Formula 4 697.575 174.394 437.95 0.000 

Error 10 3.982 0.398       

Total 14 701.557          

Model Summary 

S R-sq R-sq(adj) R-sq(pred) 

0.631036 99.43% 99.21% 98.72% 

 

Means 

Formula N Mean StDev 95% CI 

F1 3 730.797 0.040 (729.985, 731.608) 

F2 3 725.087 0.080 (724.275, 725.898) 

F3 3 710.777 1.087 (709.965, 711.588) 

F4 3 724.147 0.095 (723.335, 724.958) 

F5 3 718.090 0.890 (717.278, 718.902) 

Pooled StDev = 0.631036 

B. Setelah Uji Kekuatan Mekanik  

Analysis of Variance 

Source DF Adj SS Adj MS F-Value P-Value 

Formula 4 73237.8 18309.5 9077.06 0.000 

Error 10 20.2 2.0       

Total 14 73258.0          

Model Summary 

S R-sq R-sq(adj) R-sq(pred) 

1.42025 99.97% 99.96% 99.94% 

Means 

Formula N Mean StDev 95% CI 

F1 3 669.730 0.850 (667.903, 671.557) 

F2 3 653.54 1.91 (651.72, 655.37) 

F3 3 517.370 0.615 (515.543, 519.197) 

F4 3 651.64 2.00 (649.81, 653.47) 
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F5 3 515.147 1.157 (513.320, 516.974) 

Pooled StDev = 1.42025 

 

C. Penurunan Tinggi Needle (%) 

Analysis of Variance 

Source DF Adj SS Adj MS F-Value P-Value 

Formula 4 1215.47 303.868 6379.19 0.000 

Error 10 0.48 0.048       

Total 14 1215.95          

 

Model Summary 

S R-sq R-sq(adj) R-sq(pred) 

0.218253 99.96% 99.95% 99.91% 

Means 

Formula N Mean StDev 95% CI 

F1 3 8.3562 0.1188 (8.0754, 8.6369) 

F2 3 9.867 0.256 (9.586, 10.148) 

F3 3 27.210 0.191 (26.930, 27.491) 

F4 3 10.013 0.276 (9.732, 10.293) 

F5 3 28.261 0.215 (27.981, 28.542) 

Pooled StDev = 0.218253 
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12.  Analisis Statistik LOD 

Tests of Normality 

 

Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

F1 .317 3 . .889 3 .351 

F2 .378 3 . .767 3 .038 

F3 .206 3 . .993 3 .837 

F4 .214 3 . .989 3 .803 

F5 .353 3 . .823 3 .172 

a. Lilliefors Significance Correction 

 

Test Statisticsa,b 

 LOD 

Kruskal-Wallis H 11.433 

df 4 

Asymp. Sig. .022 

a. Kruskal Wallis Test 

b. Grouping Variable: Formula 

*Nonparametric Tests: Independent Samples. 

NPTESTS 

  /INDEPENDENT TEST (LOD) GROUP (Formula) KRUSKAL_WALLIS(COMPARE=PAIRWISE) 

/MISSING SCOPE=ANALYSIS USERMISSING=EXCLUDE  /CRITERIA ALPHA=0.05  CILEVEL=95. 
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Nonparametric Tests 

Notes 

Output Created 01-SEP-2024 14:44:58 

Comments  

Input Data C:\Users\ASUS\Documents\01 

NUR\01 Thesis\Thesis\LOD Ka 

Ica.sav 

Active Dataset DataSet0 

Filter <none> 

Weight <none> 

Split File <none> 

N of Rows in Working Data File 15 

Syntax NPTESTS 

  /INDEPENDENT TEST (LOD) 

GROUP (Formula) 

KRUSKAL_WALLIS(COMPARE=PAIR

WISE) 

  /MISSING SCOPE=ANALYSIS 

USERMISSING=EXCLUDE 

  /CRITERIA ALPHA=0.05  

CILEVEL=95. 

Resources Processor Time 00:00:00.45 

Elapsed Time 00:00:00.86 

Hypothesis Test Summary 

 Null Hypothesis Test Sig.a,b Decision 

1 The distribution of LOD is the 

same across categories of 

Formula. 

Independent-Samples Kruskal-

Wallis Test 

.022 Reject the null 

hypothesis. 
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a. The significance level is .050. 

b. Asymptotic significance is displayed. 

 

Independent-Samples Kruskal-Wallis Test LOD across Formula 

Independent-Samples Kruskal-Wallis Test Summary 

Total N 15 

Test Statistic 11.433a 

Degree Of Freedom 4 

Asymptotic Sig.(2-sided test) .022 

a. The test statistic is adjusted for ties. 

Pairwise Comparisons of Formula 

Sample 1-Sample 2 Test Statistic Std. Error Std. Test Statistic Sig. Adj. Sig.a 

F5-F3 .333 3.651 .091 .927 1.000 

F5-F2 6.000 3.651 1.643 .100 1.000 

F5-F4 7.000 3.651 1.917 .055 .552 

F5-F1 10.000 3.651 2.739 .006 .062 

F3-F2 5.667 3.651 1.552 .121 1.000 

F3-F4 -6.667 3.651 -1.826 .068 .679 

F3-F1 9.667 3.651 2.647 .008 .081 

F2-F4 -1.000 3.651 -.274 .784 1.000 

F2-F1 4.000 3.651 1.095 .273 1.000 

F4-F1 3.000 3.651 .822 .411 1.000 

Each row tests the null hypothesis that the Sample 1 and Sample 2 distributions are the same. 

 Asymptotic significances (2-sided tests) are displayed. The significance level is .050. 
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a. Significance values have been adjusted by the Bonferroni correction for multiple tests. 

 

 

13. Tabel 1. Persentase Penurunan Panjang Microneedle Blanko 

  

Formula 

Sebelum Uji Kekuatan 
Mekanik 

Setelah Uji Kekuatan 
Mekanik 

%penurunan 
panjang 
needle 

Rata-
rata 

SD 

  
Panjang 

(µm) 
Rata-
Rata 

SD 
Panjang 

(µm) 
Rata-
Rata 

SD       

30:60 

F1(10;90) 721,96 722,01 0,07 675,82 672,65 3,39 6,39 6,836 0,48 

 721,98   673,05   6,77   

  722,09     669,08     7,34     

F2(15;85) 711,18 711,093 0,94 652,71 658,007 4,85 8,22 7,465 0,74 

 711,99   659,09   7,42   

  710,11     662,22     6,74     

F3(20;80) 700,7 701,54 0,76 519,63 519,633 3,27 25,84 25,929 0,5 

 701,73   522,9   25,48   

  702,19     516,37     26,46     

25:50:00 

F4(15;85) 707,21 708,227 0,99 655,03 653,64 2,28 7,378 7,707 0,36 

 708,29   651,01   8,087   

  709,18     654,88     7,65     

F5(20;80) 703,31 705,427 2,38 516,34 515,147 1,16 26,58 26,973 0,35 

 704,97   514,03   27,08   

  708     515,07     27,25     

 

14. Tabel 2. Persentase Penetrasi Dissolving Microneedle Blanko 

%Penetrasi 

Lapisan FB1 FB2 FB3 FB4 FB5 

1 100 100 100 100 100 

2 100 100 100 100 100 

3 97 88 79 86 78 

4 70 35 0 33 0 

5 0 0 0 0 0 

6 0 0 0 0 0 

7 0 0 0 0 0 

8 0 0 0 0 0 
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a. Contoh Perhitungan Persentase Penurunan Tinggi Needle 

Diketahui untuk FB1 replikasi pertama, Micronnedle berukuran 721,96 µm dan setelah uji 

mekanik, tingginya menjadi 675,82 µm, maka 

%Kompressi  = 
Tinggi sebelum uji-Tinggi sesudah uji 

Tinggi sebelum uji
×100% 

=
721,96 − 675,82

721,96
× 100% 

= 6,390% 

b. Perhitungan Persentase Penetrasi Lapisan Ke-n 

Diketahui untuk F1 lapisan ketiga, terbentuk 70 lubang sedangkan needle berjumlah 

100, maka 

%penetrasi lapisan ke-n   =
Jumlah lubang pada lapisan ke-n 

Jumlah lubang total
×100% 

=
70

100
× 100% 

= 70% 

Lampiran 2. Hasil Uji Morfologi, Kekuatan Mekanik dan Kemampuan Penetrasi 

Dissolving Microneedle Piperin 
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15. Tabel 3. Persentase Penurunan Panjang Microneedle Piperin 

  

Formula 

Sebelum Uji Kekuatan 
Mekanik 

Setelah Uji 
Kekuatan 
Mekanik 

%penurunan 
panjang needle 

Rata-
rata 

SD 

  
Panjang 

(µm) 
Rata-
Rata 

SD 
Panjang 

(µm) 
Rata-
Rata 

SD       

30:60 

F1(10;90) 730,76     670,63     8,22     

 730,84 730,79 0,04 669,62 669,73 0,85 8,37 8,35 0,11 

  730,79     668,94     8,46     

F2(15;85) 725,08     651,98     10,08     

 725,17 725,08 0,08 655,67 653,54 1,9 9,58 9,86 0,25 

  725,01     652,98     9,93     

F3(20;80) 710,7   517,04   27,24   

 709,73 710,77 1,08 518,08 517,37 0,61 27 27,21 0,19 

  711,9     516,99     27,37     

25:50:00 

F4(15;85) 724,22   650,03   10,24   

 724,04 724,14 0,09 651,01 651,64 2 10,08 10,01 0,27 

  724,18     653,88     9,7     

F5(20;80) 718,11   516,34   28,09   

 718,97 718,09 0,89 514,03 515,14 1,15 28,5 28,26 0,21 

  717,19     515,07     28,18     
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16. Metode Ekstraksi Acetonitril 
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