BABV

KESIMPULAN DAN SARAN

A. Kesimpulan
Dari hasil penelitian dapat disimpulkan bahwa ilod@n dapat dibuat
sediaan lepas lambat, dan kombinasi matriks HPM@ WNEC berpengaruh
terhadap mutu fisik tablet serta pelepasan ibuprd®eoporsi yang menghasilkan
tablet lepas lambat ibuprofen dengan mutu fisikgyaraksimum adalah formula

yang mengandung 30% HPMC : 70% MC.

B. Saran
1. Perlu dilakukan penelitian lebih lanjut untuk mermabtablet lepas lambat
ibuprofen menggunakan matriks hidrofilik yang lain.
2. Perlu dilakukan penelitian pembuatan tablet lepambhat ibuprofen

menggunakan pengikat dalam formulanya misalnyavipdpirolidon.
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Lampiran 1. Perhitungan dosisibuprofen dalam tablet lepas|lambat
Dosis lazim ibuprofen = 200 mq tiap kali minum
Volum disolusi dalam tubuh (Vd) =20 L =20.000 mL
Konsentrasi terapetik (Cp) =10 ug/ mL

Waktu disolusi yang diharapkan (t) =6 jam

Waktu paro ibuprofen (t ¥2) =2 jam
= @ = @ = 0,3465 /jam
t1/2 2
Clt =KxVd =0,3465 x 20 = 6,912 L/jam
Dosis ibuprofen =CpxCltxt

=10 ug/ mL x 6,912 L/jam x 1000 x 6 jam = 41§

Dosis ibuprofen dalam tablet dibulatkan menjadD8 g / tablet
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Lampiran 2. Kecepatan alir granul

. bobot granul
Rumus kecepatan alir=———t—"—
waktu

Formula |

Bobot () Waktu (detik) Kecepatan alir (g/detik)

1,2 8,38
1,2 8,38
10,061 1,2 8,38
11 9,15
11 9,15
Rata-rata 8,68
SD 0,42
Formula Il
Bobot (g) Waktu (detik) Kecepatan alir (g/detik)
1,2 8,41
1,1 9,17
10,091 1,2 8,41
1,1 9,17
1,1 9,17
Rata-rata 8,86
SD 0,28
Formula llI
Bobot () Waktu (detik) Kecepatan alir (g/detik)
1,2 8,41
1,2 8,41
10,092 1,3 7,76
1,2 8,41
1,3 7,76
Rata-rata 8,15
SD 0,29
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Lampiran 3. Sudut diam

Rumus sudut diam = archt8h—22

tinggi
Formula |
Tinggi (cm) Jari-jari (cm) Sudut diam
1,3 3,35 21,21
1,3 3,30 21,50
1,4 3,35 22,68
1,3 3,35 21,21
1,3 3,40 20,92
Rata-rata 21,50
SD 0,69
Formula Il
Tinggi (cm) Jari-jari (cm) Sudut diam
1,6 3,40 25,20
1,6 3,45 24,88
1,6 3,40 25,20
15 3,35 24,12
1,6 3,40 25,20
Rata-rata 24,92
SD 0,47
Formula Ill
Tinggi (cm) Jari-jari (cm) Sudut diam
1,6 3,50 24,56
1,7 3,45 26,23
1,6 3,50 24,57
1,6 3,50 24,57
1,6 3,45 24,88
Rata-rata 24,96

> 0,72
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Lampiran 4. Kompaktibilitas

Replikasi Formula | Formula Il Formula Il
1 6,4 9,0 11,5
2 6,5 8,0 10,0
3 6,5 10,0 11,5
4 6,7 8,9 9,8
5 8 8,1 11,5
Rata-rata 6,82 8,80 10,86

SD 0,67 0,81 0,88
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Lampiran 5. Penentuan panjang gelaombang maksimum dan pembuatan
kurva baku ibuprofen

Penentuan panjang gelombang maksimum

Panjang gelombang

(nm) Absorbansi
215 0,304
216 0,307
217 0,311
218 0,316
219 0,317
220 0,332
221 0,342
222 0,348
223 0,352
224 0,350
225 0,346
226 0,336
227 0,318
228 0,292
229 0,266
230 0,231

Panjang gelombang maksimum ibuprofen adalah 223 nm

Pembuatan larutan induk ibuprofen
Penimbangan bahan

Ketas timbang + zat =0,1771g
Kertas timbang + sisa = 0,1371 g _
Bobot zat =0,040¢

Kadar ibuprofen = 0,040 g / 100 ml = 40 mg/ml = thg/ml|



Data kurva baku ibuprofen

Kadar

(mg/ml) Absorbansi
0,008 0,352
0,010 0,425
0,012 0,511
0,014 0,599
0,016 0,684

Data regresi linier
A =0,0114
B=419

r =0,9995

Persamaan regresi linier y = 0,0114 + 41,9x
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Lampiran 6. Perhitungan kadar ibuprofen

kadar (mg/ml) X volum media disolusi x fx

55

Rumus perhitungan kadar ibuprofef: dosis ibuprofen dalam 1 cablet x100%
Volum media disolusi : 900 ml
Dosisi ibuprofen 1 tablet : 400 mg
Fx . faktor pengenceran
Formula | Replikasi 1
Wakt_u Absorbansi Kadar Kadar dalam fx Kadar
(menit) (mg/ml) 900 ml (%)
30 0.371 0.0085823397.724105012 5 9.66
60 0.442 0.01027685 9.249164678 5 11.56
90 0.519 0.01211455810.90310263 5 13.63
120 0.783 0.01841527416.57374702 5 20.72
150 0.536 0.01252028611.26825776  8.33 23.47
180 0.602 0.01409546512.68591885  8.33 26.42
210 0.645 0.01512171813.60954654  8.33 28.34
240 0.697 0.01636276814.72649165  8.33 30.67
270 0.731 0.01717422415.45680191  8.33 32.19
300 0.760 0.017866348 16.0797136 8.33 33.49
330 0.824 0.01939379517.45441527  8.33 36.35
360 0.850 0.02001432 18.01288783  8.33 37.51
Formula | Replikasi 2
Waktu Kadar kadar dalam Kadar
(menit)  Absorbansi  (mg/ml) 900 ml fx (%)
30 0.375 0.008677804 7.810023866 5 9.76
60 0.438 0.010181384 9.163245823 5 11.45
90 0.500 0.011661098 10.49498807 5 13.12
120 0.735 0.017269690 15.54272076 5 19.43
150 0.537 0.012544153 11.289737478.33  23.51
180 0.585 0.013689737 12.320763728.33  25.66
210 0.633 0.014835322 13.351789983.33 27.81
240 0.680 0.015957041 14.361336528.33  29.91
270 0.722 0.016959427 15.263484498.33  31.79
300 0.755 0.017747017 15.972315048.33  33.26
330 0.822 0.019346062 17.411455858.33  36.26
360 0.824 0.019393795 17.454415278.33  36.35

Formula | Replikasi 3



Wakt_u Absorbansi Kadar Kadar dalam fx Kadar

(menit) (mg/ml) 900 ml (%)
30 0.370 0.0085584737.702625298 5 9.63
60 0.439 0.0102052519.184725537 5 11.48
90 0.515 0.01201909310.81718377 5 13.52
120 0.752 0.01767541815.90787589 5 19.88
150 0.530 0.01237708811.13937947 8.33 23.20
180 0.600 0.01404773312.64295943 8.33 26.33
210 0.649 0.01521718413.69546539 8.33 28.52
240 0.690 0.01619570414.57613365 8.33 30.35
270 0.733 0.01722195715.49976134 8.33 32.28
300 0.759 0.01784248216.05823389 8.33 33.44
330 0.800 0.01882100216.93890215 8.33 35.28
360 0.823 0.01936992817.43293556 8.33 36.30

Rata-rata kadar ibuprofen formula |

Rata-rata kadar

Replikasil Replikasi 2 Replikasi 3 (%)
9.66 9.76 9.63 9.68
11.56 11.45 11.48 11.50
13.63 13.12 13.52 13.42
20.72 19.43 19.88 20.01
23.47 23.51 23.20 23.39
26.42 25.66 26.33 26.14
28.34 27.81 28.52 28.22
30.67 29.91 30.35 30.31
32.19 31.79 32.28 32.09
33.49 33.26 33.44 33.40
36.35 36.26 35.28 35.96
37.51 36.35 36.30 36.72
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Formula Il Replikasi 1

(Yvnael:]:?) Absorbansi  Kadar (mg/ml) Kagg(r)(:nailam fx K(%/fj)a r
30 0.264 0.00602864 5.425775656 8.3B1.30
60 0.36 0.008319809 7.487828162 8.3B5.59
90 0.438 0.010181384 9.163245823 8.319.08
120 0.536 0.012520286 11.26825776 8.33%.47
150 0.69 0.016195704 1457613365 10 36.44
180 0.712 0.016720764 15.04868735 10 37.62
210 0.76 0.017866348 16.07971360 10 40.20
240 0.65 0.015241050 13.71694511 1242.87
270 0.676 0.015861575 14.27541766 1244.61
300 0.696 0.016338902 14.70501193 1246.95
330 0.712 0.016720764 15.04868735 124/7.03
360 0.746 0.017532220 15.77899761 1240.31
Formula Il Replikasi 2
(Ylvqil:]tiltj) Absorbansi Kadar (mg/ml) Kagg(r) (:r?llam fx K(%/((:)I)a r
30 0.259 0.005909308 5.318377088.33 11.08
60 0.376 0.008701671 7.83150358@8.33 16.31
90 0.456 0.010610979 9.549880668.33 19.89
120 0.57 0.013331742 11.998568028.33 24.99
150 0.604 0.014143198 12.7288782810 31.82
180 0.694 0.016291169 14.6620525110 36.66
210 0.755 0.017747017 15.9723150410 39.93
240 0.653 0.015312649 13.7813842812.5 43.07
270 0.669 0.015694511 14.125059672.5 44.14
300 0.696 0.016338902 14.705011932.5 45.95
330 0.725 0.017031026 15.327923632.5 47.90
360 0.739 0.017365155 15.6286396212.5 48.84
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Formula Ill Replikasi 3
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Wakt_u Absorbansi Kadar Kadar dalam fx Kadar

(menit) (mg/ml) 900 ml (%)
30 0.245 0.005575179 5.017661098 8.33 10.45
60 0.365 0.008439141 7.595226730 8.33 15.82
90 0.45 0.010467780 9.421002387 8.33 19.62
120 0.532 0.012424821 11.18233890 8.33 23.29
150 0.595 0.013928401 12.53556086 10 31.34
180 0.676 0.015861575 14.27541766 10 35.69
210 0.749 0.017603819 15.84343675 10 39.61
240 0.637 0.014930788 13.43770883 125  41.99
270 0.659 0.015455847 13.91026253 125 43.47
300 0.693 0.016267303 14.64057279 125 45.75
330 0.722 0.016959427 15.26348449 125 47.70
360 0.73 0.017150358 15.43532220 12.5 48.24

Rata- rata kadar formula Il

Rata-rata kadar

Replikasi 1 Replikasi 2 Replikasi 3 (%)
11.3 11.08 10.45 10.94
15.59 16.31 15.82 15.91
19.08 19.89 19.62 19.53
23.47 24.99 23.29 23.92
36.44 31.82 31.34 33.20
37.62 36.66 35.69 36.66
40.2 39.93 39.61 39.91
42.87 43.07 41.99 42.64
44.61 44.14 43.47 44.07
45.95 45.95 45.75 45.88
47.03 47.9 47.7 47.54
49.31 48.84 48.24 48.80




Formula Ill Replikasi 1

Wakt_u Absorbansi Kadar Kadar dalam fx Kadar
(menit) (mg/ml) 900 ml (%)
30 0.647 0.015169451 13.6525059712.5 42.66
60 0.693 0.016267303 14.6405727912.5 45,75
90 0.77 0.018105012 16.2945107412.5 50.92
120 0.456 0.010610979 9.549880668 25 59.69
150 0.495 0.011541766 10.38758950 25 64.92
180 0.598 0.014000000 12.60000000 25 78.75
210 0.656 0.015384248 13.84582339 25 86.54
240 0.68 0.015957041 14.36133652 25 89.76
270 0.71 0.016673031 15.00572792 25 93.79
300 0.721 0.016935561 15.24200477 25 95.26
330 0.728 0.017102625 15.39236277 25 96.20
360 0.732 0.017198091 15.47828162 25 96.74
Formula Ill Replikasi 2
Wakt_u Absorbansi Kadar Kadar dalam fx Kadar
(menit) (mg/ml) 900 ml (%)
30 0.6 0.014047733 12.6429594312.5 39.51
60 0.687 0.016124105 14.5116945112.5 45.35
90 0.788 0.018534606 16.6811455812.5 52.13
120 0.439 0.010205251 9.184725537 25 57.40
150 0.5 0.011661098 10.49498807 25 65.59
180 0.583 0.013642005 12.27780430 25 76.74
210 0.642 0.015050119 13.54510740 25 84.66
240 0.684 0.016052506 14.44725537 25 90.30
270 0.709 0.016649165 14.98424821 25 93.65
300 0.716 0.016816229 15.13460621 25 94.59
330 0.725 0.017031026 15.32792363 25 95.80
360 0.727 0.017078759 15.37088305 25 96.07




Formula Ill Replikasi 3

Wakt_u Absorbansi Kadar Kadar dalam fx Kadar

(menit) (mg/ml) 900 ml (%)
30 0.623 0.01459665913.13699284 125 41.05
60 0.722 0.01695942715.26348449 125 47.70
90 0.796 0.01872553716.85298329 125 52.67
120 0.455 0.0105871129.528400955 25 59.55
150 0.512 0.01194749410.75274463 25 67.20
180 0.576 0.01347494012.1274463 25 75.80
210 0.639 0.01497852013.48066826 25 84.25
240 0.689 0.01617183814.55465394 25 90.97
270 0.713 0.01674463015.07016706 25 94.19
300 0.722 0.01695942715.26348449 25 95.40
330 0.728 0.01710262515.39236277 25 96.20
360 0.73 0.01715035815.43532220 25 96.47

Rata-rata kadar formula Ill

Replikasi Rata-rata kadar
Replikasi 1 2 Replikasi 3 (%)
42.66 39.51 41.05 41.07
45.75 45.35 47.7 46.27
50.92 52.13 52.67 51.91
59.69 57.4 59.55 58.88
64.92 65.59 67.2 65.90
78.75 76.74 75.8 77.10
86.54 84.66 84.25 85.15
89.76 90.3 90.97 90.34
93.79 93.65 94.19 93.88
95.26 94.59 95.4 95.08
96.2 95.8 96.2 96.07
96.74 96.07 96.47 96.43

Persamaan Regresi linier waktu dan kadar
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Formula Persamaan regresi linier r

Formula | Y = 8,21 + 0,086X 0,981
Formula Il Y =10,95 + 0,118X 0,968
Formula Ill Y = 38,120 + 0,188X 0,970




Lampiran 7. Analisis pola pelepasan ibuprofen

a. Analisis kinetika orde nol

% Pelepasan

Waktu
(menit) Formula Formula
I Il Formula lll

30 9.6 10.94 41.07
60 11.5 15.91 46.27
90 13.42 19.53 51.91
120 20.01 23.92 58.88
150 23.39 33.2 65.90
180 26.14 36.66 77.10
210 28.22 39.91 85.15
240 30.31 42.64 90.34
270 32.09 44.07 93.88
300 334 45.88 95.08
330 35.96 47.54 96.07
360 36.72 48.8 96.43

Persamaan regresi linier % pelepasan dan waktu

Formule Persamaan regresi lin r
Formula Y = 8,21 + 0,086. 0,981
Formula | Y =10,95 + 0,118. 0,96¢
Formula IIl Y = 38,120 + 0,188X 0,970
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b. Analisis kinetika orde satu

Waktu Log % pelepasan

(menit) Formula | Formula Il Formula Il
30 0.98 1.04 1.61
60 1.06 1.2 1.67
90 1.13 1.29 1.72
120 1.3 1.38 1.77
150 1.37 1.52 1.82
180 1.42 1.56 1.89
210 1.45 1.6 1.93
240 1.48 1.63 1.96
270 1.51 1.64 1.97
300 1.52 1.66 1.98
330 1.56 1.68 1.98
360 1.57 1.69 1.99

Persamaan regresi linier Log % pelepasan dan waktu

Formula Persamaan regresi linier r

Formula | Y =1,019 + 0,002X 0,944

Formula Il Y =1,133 + 0,002X 0,927

Formula IlI Y =1,625 + 0,001X 0,955

c. Analisis kinetika model higuchi

% Pelepasan
Akar wakiu Formula | Formula Il Formula Ill

5.48 9.60 10.94 41.07
7.75 11.50 15.91 46.27
9.47 13.42 19.53 51.91
10.96 20.01 23.92 58.88
12.25 23.39 33.20 65.90
13.42 26.14 36.66 77.10
14.49 28.22 39.91 85.15
15.49 30.31 42.64 90.34
16.43 32.09 44.07 93.88
17.32 33.4 45.88 95.08
18.17 35.96 47.54 96.07
18.97 36.72 48.80 96.43

62



Persamaan regresi linier % pelepasan dan akauwakt

Formula Persamaan regresi linier r

Formula | Y =-4,421 + 2,209X 0,991
Formula Il Y =-6,781 + 3,061X 0,988
Formula IIl Y = 10,456 + 4,823X 0,982

d. Mekanisme pelepasan Power Law

Log % pelepasan

V\I/_aokgtu For:nula Forlrlnula FOHFUIa
1.48 0.98 1.04 1.61
1.78 1.06 1.20 1.67
1.95 1.13 1.29 1.72
2.08 1.3 1.38 1.77
2.18 1.37 1.52 1.82
2.26 1.42 1.56 1.89
2.32 1.45 1.60 1.93
2.38 1.48 1.63 1.96
2.43 1.51 1.64 1.97
2.48 1.52 1.66 1.98
2.52 1.56 1.68 1.98
2.56 1.57 1.69 1.99

Persamaan regresi linier Log % pelepasan dan Léguwa

Formula Persamaan regresi linier r
Formula Y = 0,028 + 0,606. 0,98t
Formula Il Y = 0,069 + 0,646X 0,991

Formula llI Y =0,969 + 0,404X 0,980
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Lampiran 8. Penentuan formula optimum

a. Respon kecepatan alir

Respon (Y) =8.68A +8.15B+1.76 AB

Proporsi

Respon kecepatan alir

100%A : 0%B

90%A :
80%A :
70%A -
60%A :
50%A :
: 60%B
30%A :
20%A :
10%A :

40%A

10% B
20%B
30%B
40%B
50%B

70%B
80%B
90%B

0%A : 100%B

8.68
8.79
8.86
8.89
8.89
8.86
8.78
8.68
8.54
8.36
8.15

Keterangan : A = proporsi HPMC
B = proporsi MC

Perhitungan normalitas kecepatan alir

_ X-Xmin

N S X max-xmin

Xmin =8

Xmax =9

Proporsi Normalitas kecepatan alir

100%A : 0%B 0.6800
90%A : 10% B 0.7854
80%A : 20%B 0.8556
70%A : 30%B 0.8906
60%A : 40%B 0.8904
50%A : 50%B 0.8550
40%A : 60%B 0.7884
30%A : 70%B 0.6786
20%A : 80%B 0.5376
10%A : 90%B 0.3614
0%A : 100%B 0.1500

b. Respon kompaktiblitas
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Respon (Y) =6.82 A+ 10.86 B-0.16 AB

Proporsi Respon kompaktibilitas
100%A : 0%B 6.82
90%A : 10% B 7.22
80%A : 20%B 7.63
70%A : 30%B 8.03
60%A : 40%B 8.43
50%A : 50%B 8.84
40%A : 60%B 9.24
30%A : 70%B 9.64
20%A : 80%B 10.05
10%A : 90%B 10.45
0%A : 100%B 10.86

Keterangan : A = proporsi HPMC
B = proporsi MC

Perhitungan normalitas kompaktibilitas

_ X—-Xmin

N S Ymar-xmin

Xmin =6

X max =12

Proporsi Normalitas kompaktibilitas

100%A : 0%B 0.1367
90%A : 10% B 0.2038
80%A : 20%B 0.2709
70%A : 30%B 0.3381
60%A : 40%B 0.4054
50%A : 50%B 0.4727
40%A : 60%B 0.5400
30%A : 70%B 0.6074
20%A : 80%B 0.6749
10%A : 90%B 0.7424
0%A : 100%B 0.8100

c. Respon disolusi

Respon (Y) = 0.086A + 0.188B - 0.072AB



Proporsi Respon disolusi

100%A : 0%B 0.086
90%A : 10% B 0.090
80%A : 20%B 0.095
70%A : 30%B 0.101
60%A : 40%B 0.110
50%A : 50%B 0.119
40%A : 60%B 0.130
30%A : 70%B 0.142
20%A : 80%B 0.156
10%A : 90%B 0.171
0%A : 100%B 0.188

Keterangan : A = proporsi HPMC
B = proporsi MC

Perhitungan normalitas disolusi

_ X—-Xmin

N = max—xmm

X min = 0,07

X max =0,2

Proporsi Normalitas disolusi

100%A : 0%B 0.1231
90%A : 10% B 0.1517
80%A : 20%B 0.1914
70%A : 30%B 0.2422
60%A : 40%B 0.3040
50%A : 50%B 0.3769
40%A : 60%B 0.4609
30%A : 70%B 0.5560
20%A : 80%B 0.6622
10%A : 90%B 0.7794

0%A : 100%B 0.9077
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d. Perhitungan respon total
Pembagian proporsi : kecepatan alir =0,4
Kompaktibilitas = 0,35
Disolusi =0,25

R total = R kecepatan alir + R kompaktibilitas iRolusi

Proporsi R kecepatan alir R kompaktibilitas R Diso R Total
100%A : 0%B 0.2720 0.0478 0.0308 0.3506
90%A : 10% B 0.3142 0.0713 0.0379 0.4234
80%A : 20%B 0.3422 0.0948 0.0478 0.4849
70%A : 30%B 0.3562 0.1183 0.0605 0.5351
60%A : 40%B 0.3562 0.1419 0.0760 0.5740
50%A : 50%B 0.3420 0.1654 0.0942 0.6017
40%A : 60%B 0.3138 0.1890 0.1152 0.6180
30%A : 70%B 0.2714 0.2126 0.1390 0.6230
20%A : 80%B 0.2150 0.2362 0.1655 0.6168
10%A : 90%B 0.1446 0.2598 0.1948 0.5993
0%A : 100%B 0.0600 0.2835 0.2269 0.5704

Formula optimum adalah formula yang mengandung BE2¢C — 70% MC
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Lampiran 9. Uji sifat fisik granul dan tablet for mula optimum

a. Kandungan lembab

Replikasi Bobot awal Bobot akhir  Kandungan lembab
(9) (@) (%0)
1 2,00 1,95 2,50
2 2,0C 1,9¢ 2,5C
3 2,01 1,9¢ 2,4¢
Rate-rate 2,5C

b. Kecepatan alir

Bobot () Waktu (detik) Kecepatan alir (g/detik)

2.3 8,73
2.3 8,73
20,069 2,3 8,7%
2,3 8,7%
2,4 8,3€
Rate-rate 8,65
SD 0,16
¢. Sudut Diam
Tinggi (cm) Jari-jari (cm) Sudut diam
2,1 4,54 24,84
2,2 4,70 25,07
2,2 4,68 25,17
2,1 4,5¢€ 24,7¢
2,1 4,51 24,9¢

Rate-rate 24,9¢
SD 0,17




d. Kompaktibilitas

Replikasi Kompaktiblitas (kg)

1 8,5
2 8,2
3 9,1
4 12,5
5 1C
6 9.t
7 9,8
8 9,2
9 10,2
10 9,6
Rata-rata 9,66
SD 1,1¢
e. Keseragaman bobot
Bobot
Tablet (mg)
1 802
2 805
3 800
4 792
5 796
6 804
7 793
8 803
9 797
10 804
11 800
12 796
13 803
14 800
15 794
16 793
17 807
18 802
19 804
20 799
Rata-
rata 799,7
SD 4,5

Cv 0,56%




f. Kerapuhan

Bobot awal
Bobot akhir

% Kerapuhan

15,962

= 15,962 gram
= 15,930 gram
15,962—15,930

x100% = 0,2 %

g. Uji disolusi formula optimum

Replikasi 1
Wakt_u Absorbansi Kadar Kadar dalam fx Kadar
(menit) (mg/ml) 900 ml (%)
30 0.662 0.01552744613.97470167 10 34.94
60 0.762 0.01791408116.12267303 10 40.31
90 0.842 0.01982338917.84105012 10 44.60
120 0.782 0.01839140816.5522673 125 51.73
150 0.834 0.01963245817.66921241 12.5 55.22
180 0.451 0.010491647 9.4424821 25 59.02
210 0.482 0.01123150410.10835322 25 63.18
240 0.523 0.01221002410.98902148 25 68.68
270 0.557 0.01302148 11.71933174 25 73.25
300 0.574 0.01342720812.08448687 25 75.53
330 0.591 0.013832936 12.449642 25 77.81
360 0.605 0.014167064 12.750358 25 79.69
Replikasi 2
Wak'gu Absorbansi Kadar Kadar dalam fx Kadar
(menit) (mg/ml) 900 ml (%)
30 0.670 0.015718377 14.14653938 10 35.37
60 0.770 0.018105012 16.29451074 10 40.74
90 0.848 0.019966587 17.9699284 10 44.92
120 0.789 0.018558473 16.7026253 12.5 52.20
150 0.840 0.019775656 17.79809069 12.5 55.62
180 0.453 0.010539379 9.485441527 25 59.28
210 0.487 0.011350835 10.21575179 25 63.85
240 0.530 0.012377088 11.13937947 25 69.62
270 0.565 0.013212411 11.89116945 25 74.32
300 0.582 0.013618138 12.25632458 25 76.60
330 0.593 0.013880668 12.49260143 25 78.08
360 0.615 0.014405728 12.96515513 25 81.03
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Replikasi 3

Wakt_u Absorbansi Kadar Kadar dalam fx Kadar

(menit) (mg/ml) 900 ml (%)
30 0.671 0.01574224314.16801909 10 35.42
60 0.760 0.017866348 16.0797136 10 40.20
90 0.845 0.01989498817.90548926 10 44,76
120 0.790 0.01858233916.72410501 12.5 52.26
150 0.845 0.01989498817.90548926 12.5 55.95
180 0.441 0.0102529830.227684964 25 57.67
210 0.489 0.01139856810.25871122 25 64.12
240 0.539 0.01259188511.3326969 25 70.83
270 0.566 0.01323627711.91264916 25 74.45
300 0.579 0.01354653912.19188544 25 76.20
330 0.599 0.01402386612.62147971 25 78.88
360 0.610 0.01428639612.85775656 25 80.36

Rata-rata kadar formula optimum

Waktu

(menit) kadar (%)
30 35.24
60 40.42
90 44.76
120 52.06
150 55.6
180 58.66
210 63.72
240 69.71
270 74.01
300 76.11
330 78.26
360 80.36
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Lampiran 10. Analisiskinetika formula optimum

a. Analisis kinetika orde nol

Waktu

(menit) kadar (%)
30 35.24
60 40.42
90 44.76
120 52.06
150 55.6
180 58.66
210 63.72
240 69.71
270 74.01
300 76.11
330 78.26
360 80.36
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=¢—Formula optimum
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% Pelepasan
w B (%)
o o
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o

30 60 90 120 150 180 210 240 270 300 330 360
Waktu (menit)

Persamaan regresi linier waktu dan %pelepasan
Y = 33,164 + 0,141X

R= 0,992



b. Analisis kinetika orde satu

Log Pelepasan

Waktu (menit) (%)
30 1.55
60 1.61
90 1.65

120 1.72
150 1.75
180 1.77
210 1.8

240 1.84
270 1.87
300 1.88
330 1.89
360 1.91

N
&)

N

(]
1

M

——Formula optimum

olog % Pelepasan
=

(6]

0 T T T T T T
30 60 90 120 150 180 210 240

Waktu (menit)

270 300 330 360

Persamaan regresi linier Log pelepasan dan
Y =1,562 + 0,001X

R =0,976

waktu
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c. Analisis kinetika model Higuchi

Akar waktu Pelepasan
(menit) (%)

5.48 35.24
7.75 40.42
9.47 44.76
10.96 52.06
12.25 55.6

13.42 58.66
14.49 63.72
15.49 69.71
16.43 74.01
17.32 76.11
18.17 78.26
18.97 80.36
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Akar waktu

== Formula optimum

Persamaan regresi linier % Pelepasan dan akar waktu

Y = 12,846 + 3,588X

R =0,995



d. Mekanisme pelepasan Power Law

Log waktu Log Pelepasan
(menit) (%)
30 1.55
60 1.61
90 1.65
120 1.72
150 1.75
180 1.77
210 1.8
240 1.84
270 1.87
300 1.88
330 1.89
360 1.91

=
(93]
I

e aaathRi
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Log %pelepasan

o
&

0 T T T T
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'\/b‘ '\:\ '\,q ’LQ’L ’Lq' '\:b ’\?’ ,»V ’Lv ’1:0 ’1/6)

Log waktu

——Formula optimum

Persamaan regresi linier Log % pelepasan dan ladguwv

Y = 0,989 + 0,355X

R =0,987
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Lampiran 11. Analisis Statistik

a. Kecepatan alir

NPar Tests
Descriptive Statistics
Std. Minimu | Maximu
Mean Deviation m m
ikrecepata”‘ 10| 8.6680 11104 836/  8.73
One-Sample K olmogor ov-Smirnov Test
kecepatani
ir
N 10
Normal Mean 8.6680
Parameters(a,b)  Std. Deviation 11104
Most Extreme Absolute A44:
Differences Positive .28¢
Negative - 445
Kolmogorov-Smirnov z 1.401
Asymp. Sig. (2-tailed) .039
a Test distribution is Normal.
b Calculated from data.
T-Test
Group Statistics
Std.
Std. Error
formula N Mean Deviation Mean
ikrecepata”‘ Eem"ba 5  8.6560 16547 07400
prediks 8.680( .0000( .0000(
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Independent Samples Test
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Levene's Tes
for Equality
of Variances t-test for Equality of Means
Sig. Mean | Std. Error| 95% Confidence
(2- | Differenc | Differenc | Interval of the
F Sig. t df | tailed) e e Difference
Lowe | Uppe| Low | Uppe Upp
r r er r Lower er Lower Upper Lower
kecepatanal Equal 1466
ir variances 7.111) .029 -.324 8 754 -.02400 .07400| -.19464| ° 4
assumed
Equal
variances not 324 *% 762 -02400 07400 -22946 1O
assumed
b. Kompaktibilitas
NPar Tests
Descriptive Statistics
Std. Minimu | Maximu
N Mean Deviation m m
;‘;mpak“b"'t 20 9.6500  .81195 820  12.50
One-Sample K olmogor ov-Smirnov Test
kompakt
ibilitas
N 2C
Normal Mear 9.650(
Parameters(a,b)  Std. Deviation .81195
Most Extreme Absolute .305
Differences Positive .305
Negative -.227
Kolmogorov-Smirnov Z 1.364
Asymp. Sig. (2-tailed) .049

a Test distribution is Normal.
b Calculated from data.
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T-Test
Group Statistics
Std.
Std. Error
formula N Mean Deviation Mean
ggmpakt'b'“t ﬁercc’baa 10| 9.6600 117964 .37304
prediks 10| 9.640( .0000(| .0000(
Independent Samples Test
Levene's
Test for
Equality of
Variances t-test for Equality of Means
95%
Sig. Std. Error,  Confidence
(2- Mean Differenc| Interval of the
F Sig. | T df | tailed) | Difference e Difference
Low | Uppe | Low | Uppe Low
er r er r Lower | Upper | Lower Upper | er
kompaktibilit Equal variancey 8.17/ 14/ 054 18 958 02000 37304 - 80372
as assumed 1 76372
Equal variance 9.00 -
not assumed .054 0 .958 .02000, .37304 82387 .86387
c. Disolusi
NPar Tests
Descriptive Statistics
Std. Minimu | Maximu
N Mean Deviation m m
slope .14183 .000983 .140 143




One-Sample K olmogor ov-Smirnov Test
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slope
N 6
Normal Mean 14183
Parameters(a,b)  Std. Deviation .000983
Most Extreme Absolute 401
Differences Positive .26¢€
Negative -.401
Kolmogorov-Smirnov z .981
Asymp. Sig.(2-tailed 291
a Test distribution is Normal.
b Calculated from data.
T-Test
Group Statistics
Std.
Std. Error
formula N Mean Deviation Mean
slope Eerc"ba 14167 .001528 .000882
prediksi .14200 .000000 .000000;
Independent Samples Test
Levene's Tes
for Equality
of Variances t-test for Equality of Means
Sig. Mean 95% Confidence
(2- | Differen | Std. Error  Interval of the
F Sig. t df | tailed) ce Difference Difference
Lo
Uppe Uppe Upp we
Lower r Lower | r Lower | er | Lower Upper r
slope Equal i i
variances 7.692) .050 -.378 4 725 1000333 .000882 002782 .002115
assumed
Equal 200 i i
variances not -378| 742 .000882 .003461
assumed 0 .000333 .004128




Lampiran 12. Gambar granul mesh 16

Formula | Formula Il

Formula Ill Formula Optimum
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Lampiran 13. Gambar granul mesh 18

Formula | Formula Il

Formula Ill Formula optimum



Lampiran 14. Gambar tablet

Formula | Formula Il

Formula Ill Formula optimum



