BAB V
SIMPULAN

5.1. Simpulan

Konsentrasi HPMC K4M sebagai polimer lepas lambat,
konsentrasi bahan eferfesen yang terdiri dari asam sitrat dan natrium
bikarbonat sebagai bahan penghasil gas CO, yang mampu membantu
tablet untuk cepat mengapung, maupun interaksinya antara konsentrasi
HPMC K4M dan konsentrasi bahan eferfesen yang berpengaruh secara
signifikan terhadap sifat mutu fisik dan disolusi metformin hidroklorida
dalam sediaan tablet floating. Berdasarkan Design-Expert, konsentrasi
HPMC K4M dan konsentrasi komponen eferfesen berpengaruh signifikan
terhadap kekerasan tablet dan floating lag time; sedangkan interaksi
antara konsentrasi HPMC K4M dan konsentrasi komponen eferfesen
berpengaruh signifikan terhadap konstanta laju disolusi.

Formula optimum tablet floating metformin hidroklorida dapat
diperoleh dengan menggunakan kombinasi HPMC K4M 18,625 % dan
komponen eferfesen 7,125% (dengan perbandingan bobot asam sitrat dan
natrium bikarbonat 1:1) yang menghasilkan kekerasan 10,63 Kp, floating
lag time 2,83 menit, dan k disolusi 0,33 mg/menit.

5.2.  Alur Penelitian

Sebaiknya dilakukan penelitian lebih lanjut mengenai parameter
farmakokinetik sediaan tablet floating metformin hidroklorida dan dicari
korelasi invivo-invitro yang diharapkan memberikan hasil yang baik serta
perlu dilakukan uji kestabilan. Selain itu, dapat juga dilakukan penelitian
menggunakan bahan aktif yang sama yaitu metformin hidroklorida

dengan menggunakan polimer HPMC K4M yang dikombinasikan dengan
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bermacam-macam polimer untuk menghasilkan profil pelepasan yang

lebih baik pada saat pelepasan awal.
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LAMPIRAN A

HASIL UJI MUTU FISIK MASSA TABLET

Mutu Batch Formula Tablet Metfromin Persyaratan
Fisik yan Hidroklorida
diuji FA FB FC FD
1 320 330 350 350
Kg?r"‘r 2 340 340 330 340 .
GO O O
SD 015 010 015 0,0
1 458 438 423 454 _ _
Waktu 2 446 443 435 461 Tidak lebih
Alir 3 454 446 427 456 (gja'hi?i‘ie;gg)
(detik) X 453 442 428 457 *
SD 006 004 006 0,04
1 2879 2646 27,39 27,63
Sudut 2 2751 27,83 27,83 29,76 o
Diam 3 2859 28,72 2885 27,74 biisl;?E\(f)vglll;”i%réaS)
(Derajat)  x 28,30 27,67 28,02 28,38 *
SD 069 114 075 1,20
1 17,07 12,87 14,08 13,05  11-15= kriteria
carr’s 2 1694 1291 12,92 12,99 baik
Index 3 15,99 11,89 12,99 13,97 16-20 = kriteria
(%) % 16,67 12,58 13,33 13,34 cukup baik
sD 059 060 065 o055 (Siregar,1992)
1 121 115 116 1,15
Hausner 2 1,20 1,15 1,15 1,15 <.]_,25 = kriteria
Ratio 3 1,19 113 1,15 1,16  baik (Forner et al,
x 120 114 115 115 1981)
SD 001 001 001 001
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LAMPIRAN B

HASIL UJI KERAGAMAN BOBOT TABLET FLOATING
METFORMIN HIDROKLORIDA

Hasil Uji Keragaman Bobot Tablet Formula A

Batch | Batch 11 Batch 111

Bobot Bobot Bobot

No Tablet Y Tablet Y Tablet Y
(%) (%) (%)

(mg) (mg) (mg)
1 792,6 99,80 796,6 101,99 790,6 98,80
2 794,5 10,03 806,4 103,24 794,1 99,24
3 796,6 100,30 810,3 103,74 794,0 99,22
4 793,5 99,91 810,3 103,74 790,8 98,82
5 790,4 99,52 790,8 101,25 790,5 98,79
6 790,8 99,57 790,6 101,22 790,3 98,76
7 790,9 99,58 790,1 101,16 790,4 98,77
8 800,7 100,82 792,4 101,45 800,2 100,00
9 794,2 100,00 796,4 101,96 791,3 98,89
10 793,3 99,88 791,6 101,35 791,5 98,91
X 793,75 99,94 797,55 102,11 792,37 99,02

PK (%) 99,94 102,11 99,02

SD 0,39 1,06 0,39




Hasil Uji Keragaman Bobot Tablet Formula B
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Batch | Batch 11 Batch 111
Bobot Bobot Bobot
No Tablet Y Tablet Y Tablet Y
(%) (%) (%)
(mg) (mg) (mg)
1 810,3 101,13 804,3 98,22 803,4 98,69
2 810,8 101,20 800,9 97,80 804,9 98,87
3 810,4 101,15 802,4 97,98 809,2 99,40
4 800,9 99,96 800,5 97,75 806,4 99,06
5 802,3 100,13 798,9 97,56 806,3 99,04
6 805,6 100,55 799,2 97,59 809,1 99,39
7 810,4 101,15 800,3 97,73 807,7 99,22
8 807,5 100,78 810,4 98,96 798,2 98,05
9 800,9 99,96 810,5 98,97 810,2 99,52
10 802,0 100,10 810,2 98,94 807,3 99,17
X 806,11 100,61 803,76 98,15 806,27 99,04
PK
(%) 100,61 98.15 99,04
SD 0,53 0,59 0,43
Hasil Uji Keragaman Bobot Tablet Formula C
Batch | Batch 11 Batch 111
Bobot Bobot Bobot
No Tablet Y Tablet Y Tablet Y
(%) (%) (%)
(mg) (mg) (mg)
1 792,8 97,31 800,3 100,89 803,4 99,28
2 790,9 97,07 798.,6 100,68 804,9 99,46
3 800,2 98,21 795,4 100,28 809,2 99,99
4 793,4 97,38 797,4 100,53 806,4 99,65
5 795,6 97,65 798.,6 100,68 806,3 99,63
6 795,4 97,62 798,5 100,67 809,1 99,98
7 795,7 97,66 799,0 100,73 807,7 99,81
8 795,7 97,66 792,8 99,95 798,2 98,63
9 796,2 97,72 794.,6 100,18 810,2 100,12
10 800,2 98,21 795,7 100,31 807,3 99,76
X 795,61 97,65 797,09 100,49 806,27 99,63
PK (%) 97,65 100,49 99,63
SD 0,36 0,30 0,43
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Batch | Batch 11 Batch 111
Bobot Bobot Bobot
No Tablet Y Tablet Y Tablet Y
(%) (%) (%)
(mg) (mg) (mg)
1 802,7 99,75 805,6 102,09 803,6 103,20
2 801,4 99,59 805,9 102,12 804,5 103,31
3 801,2 99,56 806,4 102,19 780,4 100,22
4 801,6 99,61 803,0 101,76 792,6 101,78
5 801,3 99,57 802,9 101,74 804,3 103,29
6 802,2 99,68 803,5 101,82 804,7 103,34
7 809,4 100,58 803,5 101,82 802,9 103,11
8 813,4 101,08 802,8 101,73 801,2 102,89
9 810,2 100,68 801,9 101,62 804,3 103,29
10 807,2 100,31 804,3 101,92 805,1 103,39
X 805,06 100,04 803,98 101,88 800,36 102,78
PK (%) 100,04 101,88 102,78
SD 0,57 0,19 1,02
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HASIL UJI KEKERASAN TABLET FLOATING METFORMIN
HIDROKLORIDA

Batch |
No Kekerasan Tablet Metformin Hidroklorida (kp)
FA FB FC FD
1 10,9 8,9 12,0 10,0
2 10,5 9,0 14,0 11,4
3 10,1 9,2 13,5 11,7
4 10,5 9,2 11,6 12,4
5 10,0 9,4 12,4 11,7
6 10,0 9,4 13,1 11,4
7 10,0 9,4 12,4 10,6
8 10,1 9,3 13,1 10,3
9 10,2 9,6 13,2 12,7
10 10,0 9,4 13,1 10,8
X+gp 1023+031 928+021 1286+0,73 11,30+ 0,88
Batch 2
No Kekerasan Tablet Metformin Hidroklorida (kp)
FA FB FC ED
1 10,4 9,0 13,6 11,5
2 10,8 8,9 12,8 11,2
3 10,8 8,9 13,1 12,2
4 10,5 8,8 13,6 12,0
5 10,5 8,9 13,0 11,5
6 10,6 91 13,2 11,7
7 10,5 9,2 13,6 11,0
8 10,4 9,4 13,3 12,8
9 10,5 9,4 13,5 11,9
10 10,4 9,5 13,5 12,5
X+gp 1054+015 911+025 13,32+029 11,83+0,57
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Batch 3

No Kekerasan Tablet Metformin Hidroklorida (kp)

FA FB FC FD
1 10,2 9,3 13,2 11,2
2 10,4 8,9 13,6 12,2
3 10,4 9,0 13,5 12,0
4 10,5 9,2 13,3 11,8
5 10,6 9,1 13,0 11,9
6 10,2 9,1 13,6 12,7
7 10,6 9,2 13,2 12,5
8 10,4 9,4 13,4 11,7
9 10,5 9,5 13,8 11,3
10 10,5 9,6 12,9 12,5

X+sp 1043+014 923+022 13,35+0,28 11,98 £ 0,51
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HASIL UJI KERAPUHAN TABLET FLOATING METFORMIN

HIDROKLORIDA

Formula

Batch

Berat Berat  Kerapuhan x4 gp
awal akhir (%) B
(gram) (gram)
1 1579 1574 0.32
A 2 1582 1579 0.19 0(’)23;
3 1596 1592 0.25 !
1 1620 16,16 0.25
B 2 1615 16,09 0.37 0(’)35-'
3 1618 16.10 0.49 !
1 1598 1594 0.25
C 2 1601 1597 0.25 0(’)31111'
3 1592 1585 0.4 !
1 1615 16,10 0.31
D 2 1610 16,06 0.25 0(’)23;
3 1620 1622 0.19 !
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LAMPIRAN E

HASIL PENETAPAN KADAR TABLET FLOATING METFORMIN
HIDROKLORIDA

Rep W Abs  observasi Teoritis Kadar X +SD

(mg) (ug/ml)  (ug/mb (%)
Al 800,00 0,671 8,99 9,00 99,94
A2 800,50 0,686 9,20 9,01 102,11  100,3%+1,59
A3 800,20 0,665 8,91 9,00 99,02
B1 800,60 0,676 9,06 9,01 100,61
B2 800,00 0,659 8,83 9,00 98,15  99,27+1,24
B3 800,00 0,665 8,91 9,00 99,04
Cl 800,40 0,656 8,79 9,00 97,65
C2 800,30 0,675 9,05 9,00 100,49  99,26+1,46
C3 800,10 0,669 8,97 9,00 99,63
D1 800,40 0,672 9,01 9,00 100,03
D2 799,90 0,684 9,17 9,00 101,88 101,57+1,40

D3 799,90 0,690 9,25 9,00 102,78




LAMPIRAN F

92

HASIL UJI DISOLUSI TABLET FLOATING METFORMIN
HIDROKLORIDA

Formula A
Batch t A C Wit % Obat AUC
(menit) Sampel (mg) terlepas
(pg/ml)
0 0 0 0 0 0

30 0,543 302,91 272,62 54,33 4089,30
60 0,628 350,25 315,22 62,83 8817,67
90 0,646 360,27 324,25 64,62 9592,08
120 0,679 378,65 340,79 67,92 9975,52
180 0,702 391,46 352,32 70,22 20793,11

I 240 0,718 400,37 360,34 71,82 21379,55
300 0,745 41541 373,87 7451 22026,14
360 0,704 392,58 353,32 70,42 21815,62
420 0,758 422,65 380,39 75,81 22011,10
480 0,771 429,89 386,90 77,11 23018,58
540 0,762 42488 382,39 76,21 23078,73
600 0,769 428,78 38590 76,91 23048,65

209646,07
0 0 0 0 0 0

30 0,533 297,34 267,61 53,33 4014,12
60 0,628 350,25 315,22 62,83 8742,49
90 0,652 363,62 327,25 65,22 9637,19
120 0,684 381,44 343,29 68,42 10058,22
180 0,713 397,59 357,83 71,32 21033,70

I 240 0,726 404,83 364,35 72,61 21665,25
300 0,722 402,60 362,34 72,22 21800,59
360 0,738 41151 370,36 73,81 21981,03
420 0,761 42432 381,89 76,11 22567,47
480 0,754 420,42 378,38 75,41 22808,06
540 0,758 422,65 380,39 75,81 22762,95
600 0,767 427,66 384,90 76,71 22958,43

210029,51
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Batch t A C Wit % Obat AUC
(menit) Sampel (mg) terlepas
(pg/ml)
0 0 0 0 0 0

30 0,528 294,56 265,10 52,84 3976,52
60 0,639 356,38 320,74 63,92 8787,60
90 0,665 370,86 333,77 66,52 9817,63
120 0,671 37420 336,78 67,12 10058,22
180 0,696 388,12 349,31 69,62 20582,59

Il 240 0,686 38255 344,30 68,62 20808,15
300 0,735 409,84 368,86 73,51 21394,59
360 0,740 412,63 371,36 74,01 22206,58
420 0,744 41485 373,37 7441 22176,51
480 0,749 417,64 37587 74,91 22477,25
540 0,778 433,79 390,41 77,81 22988,51
600 0,774 43156 388,40 77,41 23364,43

208804,00
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Formula B
Batch t A C Wit % Obat AUC
(menit) Sampel (mg) terlepas
(pg/ml)
0 0 0 0 0 0

30 0,533 89,20 80,28 16,18 1204,24

60 0,861 144,00 129,60 26,11 3148,29

90 0,519 173,73 156,35 31,50 4289,37

120 0,624 208,81 187,93 37,86 5164,29

180 0,789 263,95 237,55 47,86 12764,58

I 240 0,825 275,98 248,38 50,04 14578,03
300 0,697 310,94 279,85 56,38 15846,85

360 0,774 34525 310,72 62,60 17717,15

420 0,769 343,02 308,72 62,20 18583,28

480 0,771 34391 309,52 62,36 18547,19

540 0,802 357,72 321,95 64,87 18944,17

600 0,650 362,50 326,25 65,73 19446,10
150233,53

0 0 0 0 0 0

30 0,446 74,67 67,20 13,54 1008,00

60 0,790 132,14 118,93 23,96 2791,91

90 0,516 172,72 15545 31,32 4115,69

120 0,619 207,14 186,43 37,56 5128,21

180 0,775 259,27 233,34 47,01 12593,15

I 240 0,775 259,27 233,34 47,01 14000,61
300 0,661 29490 265,41 @ 53,48 14962,68

360 0,723 322,53 290,27 58,48 16670,58

420 0,735 327,87 295,09 59,45 17560,77

480 0,763 340,35 306,31 61,72 18041,95

540 0,797 35550 319,95 64,46 18787,78

600 0,642 358,05 322,24 64,93 19265,66

144926,99
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Batch t A C Wit % Obat AUC
(menit) Sampel (mg) terlepas
(pg/ml)
0 0 0 0 0 0

30 0,546 91,37 82,24 16,57 1233,56
60 0,834 139,49 125,54 25,29 3116,71
90 0,540 180,74 162,67 32,77 4323,20
120 0,625 209,15 188,23 37,93 5263,54
180 0,745 24925 224,32 45,20 12376,62

Il 240 0,765 255,93 230,34 46,41 13639,73
300 0,658 29357 264,21 53,23 14836,37
360 0,756 337,23 303,51 61,15 17031,46
420 0,772 344,36 309,92 62,44 18402,84
480 0,767 342,13 307,92 62,04 18535,16
540 0,815 363,52 327,16 65,92 19052,43
600 0,662 369,19 332,27 66,95 19782,93

14759,54
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Formula C
Batch t A C Wit % Obat AUC
(menit) Sampel (mg) terlepas
(pg/ml)
0 0 0 0 0 0

30 0,965 322,76 290,48 58,53 4357,26

60 0,782 348,81 313,93 63,26 9066,24

90 0,805 359,06 323,15 65,11 9556,29

120 0,820 365,74 329,17 66,33 9784,85

180 0,836 372,87 33558 67,62 19942,62

I 240 0,880 392,48 353,23 71,17 20664,39
300 0,854 380,89 342,80 69,07 20880,93

360 0,662 369,19 332,27 66,95 20252,08

420 0,696 388,12 349,31 70,38 20447,26

480 0,703 392,02 352,82 71,09 21063,78

540 0,716 399,26 359,33 72,40 21364,51

600 0,718 400,37 360,34 72,61 21590,07
198970,28

0 0 0 0 0 0

30 1,000 334,46 301,01 60,65 4515,15

60 0,812 362,18 325,96 65,68 9404,57

90 0,838 373,76 336,39 67,78 9935,22

120 0,869 387,57 348,82 70,29 10278,06

180 0,875 390,25 351,22 70,77 21001,22

I 240 0,825 367,97 331,17 66,73 20471,92
300 0,821 366,19 329,57 66,41 19822,32

360 0,684 381,44 343,29 69,17 20185,92

420 0,704 392,58 353,32 71,19 20898,37

480 0,695 38756 348,81 70,28 21063,78

540 0,713 397,59 357,83 72,10 21199,11

600 0,728 405,94 365,35 73,62 21695,33

200470,97
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Batch t A C Wit % Obat AUC
(menit) Sampel (mg) terlepas
(pg/ml)
0 0 0 0 0 0

30 0,982 328,44 29560 59,56 4433,95
60 0,798 355,94 320,35 64,55 9239,16
90 0,796 355,05 319,55 64,39 9598,39
120 0,830 370,20 333,18 67,13 9790,87
180 0,842 37555 337,99 68,10 20135,09

Il 240 0,849 378,66 340,80 68,67 20363,65
300 0,854 380,89 342,80 69,07 20508,01
360 0,707 394,25 354,82 7150 20928,74
420 0,701 390,91 351,81 70,89 21199,11
480 0,704 392,58 353,32 71,19 21154,00
540 0,710 39592 356,33 71,80 21289,33
600 0,734 409,28 368,36 74,22 21740,44

200380,75
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Formula D
Batch t A C Wit % Obat AUC
(menit) Sampel (mg) terlepas
(pg/ml)
0 0 0 0 0 0
30 0,739 12362 111,26 21,91 1668,88
60 0,618 172,34 155,11 30,54 3995,47
90 0,799 222,74 200,47 39,48 5333,61
120 0,888 247,53 222,77 43,87 6348,61
180 0,952 265,35 238,81 47,03 13847,54
I 240 0,727 32431 291,88 57,48 15920,68
300 0,756 337,23 303,51 59,77 17861,50
360 0,834 371,98 334,78 65,92 19148,67
420 0,848 378,22 340,40 67,03 20255,39
480 0,887 39559 356,04 70,11 20892,96
540 0,882 393,37 354,03 69,71 21301,96
600 0,884 394,26 354,83 69,87 21265,87
167841,14
0 0 0 0 0 0
30 0,633 105,91 95,32 18,77 1429,79
60 0,605 168,72 151,85 29,90 3707,51
90 0,756 210,77 189,69 37,35 5123,09
120 0,872 243,07 218,76 43,08 6126,81
180 0,941 262,28 236,06 46,48 13644,54
I 240 0,702 313,17 281,85 55,550 15537,24
300 0,706 314,95 283,46 55,82 16959,29
360 0,821 366,19 329,57 64,90 18390,81
420 0,817 364,41 32797 64,58 19726,09
480 0,838 373,76 336,39 66,24 19930,59
540 0,887 39559 356,04 70,11 20772,66
600 0,878 391,58 352,43 69,40 21253,84

162602,26
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Batch t A C Wit % Obat AUC
(menit) Sampel (mg) terlepas
(pg/ml)
0 0 0 0 0 0
30 0,749 125,29 112,76 22,20 1691,43
60 0,634 176,80 159,12 31,33 4078,17
90 0,789 219,96 197,96 38,98 5356,17
120 0,901 251,15 226,03 44,51 6359,88
180 0,934 260,33 234,30 46,14 13809,95
Il 240 0,745 332,33 299,10 58,90 16001,88
300 0,734 327,43 294,68 58,03 17813,39
360 0,839 374,21 336,79 66,32 18944,17
420 0,842 37555 337,99 66,56 20243,36
480 0,857 382,23 344,01 67,74 20459,89
540 0,869 387,57 348,82 68,69 20784,69
600 0,870 388,02 349,22 68,77 20941,07

166484,05
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LAMPIRAN G

HASIL UJI DISOLUSI BERDASARKAN K DISOLUSI
Orde 0

Batch Formula
ate FA FB FC FD
1 r: 0,7587 r: 0,8549 r: 0,6162 r: 0,8701
k: 0,1543 k: 0,3977 k: 0,1096 k: 0,4039
2 r: 0,7166 r: 0,8680 r: 0,5225 r: 0,8760
k: 0,1504 k: 0,4008 k: 0,0895 k: 0,4083
3 r: 0,7688 r: 0,8991 r: 0,8349 r: 0,8534

k: 0,1580 k: 0,4063 k: 0,0939 k:0,3874

Rata-rata 0,7480 + 0,8740 + 0,6579 + 0,8665 +

r+SbD 0,0277 0,0227 0,1604 0,0118
Rata-rata 0,1542 + 0,4016 + 0,0977 + 0,3999 +
k +SD 0,0038 0,0044 0,0105 0,0110
Orde 1
Formula
Batch FA FB FC FD
1 r: 0,8210 r: 0,9127 r: 0,6586 r: 0,9289
k: 0,0010 k: 0,0015 k: 0,0006 k: 0,0017
2 r: 0,7967 r: 0,9355 r: 0,5539 r: 0,9401
k: 0,0010 k: 0,0015 k: 0,0005 k: 0,0017
3 r: 0,8556 r: 0,9511 r: 0,8707 r: 0,9085

k: 0,0010 k: 0,0016 k: 0,0006 k: 0,0016

Rata-rata 0,8244 + 0,9331 % 0,6944 + 0,9259 +
r+SD 0,0296 0,0193 0,1614 0,0160
Rata-rata 0,0010 0,0015 + 0,0006 * 0,0017
k £SD 0,0000 0,0000 0,0001 0,0000
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Higuchi
Formula
Batch FA FB FC FD
1 r: 0,8633 r: 0,9475 r: 0,7061 r: 0,9552
k: 5,0696 k: 12,8939 k: 3,6129 k: 13,0329
2 r: 0,8394 r: 0,9551 r: 0,5816 r: 0,9552
k:5,0120 k: 12,9466 k:2,9091 k: 13,1487
3 r: 0,8610 r: 0,9702 r: 09114 r: 0,9423
k:5,1483 k: 12,9991 k: 3,0219 k: 12,5369
Rata-rata 0,8546 + 0,9576 + 0,7330 + 0,9518 +
r+SbD 0,0132 0,0526 0,1666 0,0083
Rata-rata 5,0766 + 12,9465 + 3,1813 12,9062 +
k +SD 0,0684 0,0116 0,3780 0,3250
Hixon-Crowell
Formula
Batch FA FB FC FD
1 r: 0,8022 r: 0,8956 r: 0,6451 r: 0,9122
k: 0,0010 k: 0,0019 k: 0,0007 k: 0,0020
2 r:0,7714 r: 0,9156 r: 0,5437 r: 0,9223
k: 0,0010 k: 0,0019 k: 0,0006 k: 0,0020
3 r: 0,8295 r: 0,9367 r: 0,8598 r: 0,8926
k: 0,0011 k: 0,0020 k: 0,0006 k: 0,0019
Rata-ratar + 0,8010 + 0,9160 + 0,6829 + 0,9091 +
SD 0,0291 0,0206 0,1614 0,0151
Rata-rata 0,0010 + 0,0019 + 0,0006 + 0,0020 +
k +SD 0,0000 0,0000 0,0001 0,0001
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Korsmeyer Peppas

Batch Formula
ate FA FB FC FD
1 r: 0,9318 r: 0,9663 r: 0,7512 r: 0,9757
k: 0,3982 k: 0,0394 k: 0,4387 k: 0,0638
2 r: 0,9238 r: 0,9537 r: 0,6206 r: 0,9663
k: 0,3956 k: 0,0315 k: 0,4869 k: 0,0532
3 r: 0,9118 r: 0,9777 r: 0,9532 r: 0,9690
k: 0,3927 k: 0,0399 k: 0,4901 k: 0,0677
Rata-rata 0,9225 + 0,9659 + 0,775 + 0,9703 +
r+SbD 0,0101 0,0120 0,1676 0,0004
Rata-rata 0,3955 + 0,0369 + 0,4719 + 0,0616 +
k £SD 0,0028 0,0005 0,0288 0,0008
Weibull
Formula
Batch FA FB FC FD
1 r: 0,9439 r: 0,9823 r: 0,7682 r: 0,9875
k: 0,1952 k: 0,6029 k: 0,1386 k: 0,5451
2 r: 0,9502 r: 0,9766 r: 0,6293 r: 0,7166
k: 0,1959 k: 0,6331 k:0,1113 k: 0,5687
3 r: 0,9351 r: 0,9893 r: 0,9536 r: 0,9801

k:0,1977 k:0,5983 k:0,1139 k: 0,5259

Rata-rata 0,9431 % 0,9827 0,7837 0,9840 +
r+SD 0,0076 0,0063 0,1627 0,0214
Rata-rata 0,1963 + 0,6114 + 0,1213 + 0,5466 +
k £SD 0,0013 0,0189 0,0151 0,0037
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LAMPIRAN H
CONTOH PERHITUNGAN

Contoh perhitungan indeks kompresibilitas:
Formula A :

Berat gelas = 126,88 g (W)

Berat gelas + serbuk = 181,85 g (W,)

V=100 mi
V, =83 ml
Bj nyata _ (W, —W,) _ as185-12688) _ 0,549
100

Vi
Bj mampat W, -W) _ (181,858—3126,88) - 0,662

Vv,
% kompresibilitas = (q__Binyata ) .00 =17,069%

Bj.mampat

— bjmampat _; 50c
bjnyata

Hausner Ratio

Contoh perhitungan akurasi & presisi:

Bahan ]
) Matriks  Akuades ] Akuades  Konst
% aktif Pipet
(mg) ad ad (Ppm)
(mg)
100 500 300 100,0 0,045 25,0 9,0

Absorbansi = 0,682 — Y = 0,0746 -0,0001
Konsentrasi sebenarnya =9,14 ppm

Konsentrasi teoritis =9,01 ppm
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% Perolehan Kembali = (konsentrasi sebenarnya / konsentrasi teoritis) x

100%
=(9,14/ 9,01) x 100%
= 101,45%
. _SD
Untuk menghitung % KV = —— x100%
X
=235 X 100%
101,13
=0,35%

Contoh perhitungan % obat terlepas:

% Obat Terlepas = Lxloo%

—— x dosis
100

Formula A replikasi 1 pada t = 30 menit

% Obat Terlepas = 272,62

100,35 X 500
100

Contoh perhitungan AUC pada disolusi:
Rumus:

Formula A replikasi 1

Win-1 = 272,62

Wtn  =315,22

tn = 60 menit

tn-1 = 30 menit

AUC = 315,22 + 272,62 X (60-30)
= 8817,67 i

Luas o = 600 x penetapan kadar x dosis
=60 x 100,35% x 500 mg

= 301050
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% ED Formula Areplikasil = (3 AUC/luas o) x 100%
= (209646,07/301050) x 100%
= 69,64%
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HASIL UJI STATISTIK KERAGAMAN BOBOT TABLET ANTAR

FORMULA
Anova: One Way
Descriptives
keseragaman bpbat
85% Confidence Interval for Mean
il Mean | Std, Deviation | Std, Error | Lower Bound | Upper Bound | Minimum | Maximum

a 31003587 158658 91801 85,4154 104,2879 89,02 102,11
b 3 1,24557| 1813 96,1728 102,3508 98,14 10081
C 3 1,45634) 54082 1025744 97,64 100,49
d 3 1,38681 80834 105,0381 100,04 102,78
Total 12[ 10017 1,57085 45348 98,1135 101,1088 87,64 102,78

Test of Homogeneity of Variances

hesgragaman bahat

Leyene Statistic|  dft df2 Sig,

087 3 B 860)

)

ANOVA
hesgragaman babat
Sum of Squares df Mean Square F Sig,
Between Groups 10,888 3 3,622 1,780 229
Within Groups 18,280 ] 2,035

Total 27147 il




fgsgragaman bobat

LSD

Multiple Comparisons
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Mean Difference

Std, Errar

Sig,

85% Confidence Interval

Lower Bound

Upper Bound

1.18477]

1,18477

1,18477)

377

Tk

-1,6880

1.18477]
1,16477

1.18477)

-2,31000

1,18477
1,16477

1.18477]

1,21000
230000
2,.31000)

1,16477
1.18477]
1.18477]
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LAMPIRAN J

HASIL UJI STATISTIK KEKERASAN TABLET ANTAR
FORMULA
Anova: One Way

93% Confidence Intarval for Mean
) Mzan | 8td, Davistion | 3td, Evor | LowerBound | UpperBound | Minmum | Maximum
: 3| 104000 L3716 0904 10,0094 10,7304 10.23 10,34
b i 92087 RUREN IR §,9594 94237 911 9.1%
767 44 § 1444 5389 156
d 0 24 20626 10,8159 2,390 ) 9%
Total 12 111217 LI 44801 10,1314 12,1119 9.1

Test of Homogeneity of Variances

kekgrazan

Levene Statistic|  dff if2 Sig,

28M 3 i
ANOVA
Kekerazan
Sum of Squares|  of Mean Square F Sig,
Between Groups 26,248 3 574y 14847 000
Within Groups AT 8 058
Total 8719 1"
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POSTHOC TESTS Multiple Comparisons

@ M 43% Confidenes Interval

replkzs  replikasi Std, Etror Sig, Lowsr Bound Upper Bound

a b 118333 18307 000 J366 16301
c 2, 77667° 18807 000 3234 1318
d -1,30333 807 000 -1,7601 - 3466

b a SRULEEY 807 000 -1,6301 -, 1366
c -3,870007 19807 000 44268
d -2.40667° 807 000 21933 -1,0348

c a 2, T7667° 15307 000 23149 30
b 3570007 8307 000 44268
d 147333 18307 000 10166 18301

d a 130333 807 000 3466 17601
b 1 406677 807 000 20349 1553
c 47333 19807 000 -850 -1,0166

*, The mem difference i3 stenificant at the 0,03 leve
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LAMPIRAN K

HASIL UJI STATISTIK KERAPUHAN TABLET ANTAR
FORMULA
Anova: One Way

Descrintives

93% Confidenca Interval for Mean

N Maan §td, Davistion | Std, Ervor | LowzrBound | UpparBound | Minimum | Maximum

08308 03736 0917 A150 19
b 13w 12000 06328 09 4681

10970 06333 408 2838 A3 M

Total 17 2967 3413 02720 1368 3363 19 A8

Test of Homageneity of Variances

feranuhan

Levene Statistic|  dff df? Sig,

in
e

153 3 B

ANOVA

[eranuhan

Sum of Squares df Mean Square F 3ig,

Between Groups 029 3 00 1,134 382
Within Groups {069 g 009

Total 093 (i
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POSTHOC TESTS Multiple Comparizons

Std, Error

[7e]
1
—
=
W
B
[m]
=
E
.
i
'
ol
I
13
[m]
=
E
.

: b L1687 07s 181 2909 0378
: 06000 0737 430 L2343 1143
i 00333 07se 286 L1709 1778
b s 11667 161 0574 2909

i Q20000 073 151 L0543 2943
: s ggooo| L0738 430 L1143 2343
b 03687 07E A7 .2309 1176
i 06333 07sa A6 L1109 2378
é s 00333 07397 966 L1776 1709
b L2000 07 151 2943 0343
: 06333 077 A6 .2376 1109
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LAMPIRAN L

HASIL UJI STATISTIK FLOATING LAG TIME TABLET ANTAR

FORMULA
Anova: One Way
Descriptives
Floating lag time
85% Confidence Interval for Mean
N Mean | Std, Deviation | Std, Error | Lower Bound | UpperBound | Minimum | Maximum
H 3 08233 05333 3,4839) 39528 387 3,8
b 3 08505 04310 24554 28779 258 279
c 3 3,2800) 04519 3,0813 3,4487 317 3,3
d I 24433 18830 11333 1,9587 2,830 2,33 287)
Total 12 30208 53385 REGE 2,6318 33801 2,33 383
Test of Homogeneity of Variances
Floatinalag
Levene Statistic| — dft 2 Sig,
2,828 3 8 122

ANOVA

Floatinalag
Sum of Squares df Mean Square F Sig,

Between Groups 3,015 3 1,004 88,225 000
Within Groups 21 8 1|
Total 3138 (il
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POSTHOCTESTS Multiple Comparisons
m i) \ean Difference 95% Confidence Interval
replikas replikasi (-] Std, Error Sig, Lower Bound | Upper Bound
& b 1,05867 10088 000 5247 1,2888
c 47333 10088 002 2414 7083
d 1,28000 10088 000 1,0481 15118
b @ 1,05867 10088 000 -1,2888 247
c 53333 10088 000 8183 - 3514
d 22333 10088 057| 0038 4883
c @ 47333 10088 002 7053 - 2414
b 53333 10088 000 35814 8183
d 80887 10088 000 5747 1,0388
d @ -1,25000° 10088 000 -1511% -1,0481
b -,22333 10088 057| 4853 0036
c - 30887 10088 000 -1,0388 - 5747

* The mean difference is significant atthe 0,05 level,



LAMPIRAN M

114

HASIL UJI STATISTIK PENETAPAN KADAR TABLET ANTAR
FORMULA

Anova: One

Way

Descriptives,

85% Confidence Interval for Mean|

M Mean | Std, Deviation | Std, Error | Lower Bound | Upper Bound | Minimum | Maximum
i 3 1003587 1,58658 81801 85 4154 104,2979) 99,02 102,11
b 3 1,24857 T1913 98,1725 102,3508 98,14
c 3 145834 4082 85,5389 102,374 87,54
d 3 1015833 1,40208 80549 98,0804 105,0483) 102,78
Total 12[ 100,108 45351 88,127 102,78

Test of Homogeneity of Variances

PK
Levene Statistic df1 df2 Sig,

098] 3 8 980,

ANOVA
PK
Sum of Squares af Mean Square F Sig,

Between Groups 10,837 3 3812 1.77. 230)
Within Groups 18,311 8 2034

Total

27148 il




POSTHOCTESTS

Multiple Comparisong
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Mean Difference

95% Confidence Interval

=) Std, Error 3ig, Lower Bound | Upper Bound
a b 118585 377 -1,5285 3,7785
c 118585 A73 -1,5885 3,7885
d 116585 33 -3,8852 14513
b i 116585 7] 3,7785 1,5885
c 01000 1 16585 9063 2 BT84 2 5085
d 220667 116588 na4 49882 3918
C | 118585 A7 3,7885 15885
b 116585 853 2,588 28785
d 1 16585 083 49052 3818
d | 1 18585 33 14818 3,8852
b 118585 084 - 3915 4 8552
c 116585 083 - 3815 45852
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HASIL UJI STATISTIK PERSEN EFISIENSI DISOLUSI TABLET
ANTAR FORMULA

Anova: One Way

o—
*ogfisiensiDizousl
85% Confidence Interval for Mean
N Mean | Std, Deviation | Std, Error | Lower Bound | Upper Bound | Minimum | Maximum

i 3 695800 20882 12087 70,1108) 69,35) 89,77}
b 3 485800 Bo000| 51384 47,3491 51,7709 4387 50,4
C i &7143y 28042 18180 67,8399 66,62 67,3
d I 543833 88794 51285 52,1878 56,5691 53,37 55,08
Total 12 80,1842 8,81304) 254410 54 5348 65,7637 4887] 69,77}

Test of Homogeneity of Variances

SgfisiensiDisolsi
Levene Statistic|  dft di2 Sig,
1,549 3 3 200
ANOVA
SogfisiensiDisolsi

Sum of Squares df

Mean Square F

Sig,

pes]
(o)

Between Groups 850,95
Within Groups 3,408 g
Total 854,385 1

283883 668217
428




POSTHOCTESTS

Multiple Comparisons
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IMean Difference

85% Caonfidence Interval

I-J Std, Error Sig, Lower Bound | Upper Bound
i il 0,03000 53277 ,0D0) 18,8014 21,2588
C 2 44887 53277 ,o02 1,218 35752
d 18,22667 53277 ,0D0) 13,9851 18,4882
b a 0,03000 53277 ,000 -21,2588 -18,8014
C -17 58333 83277 000 -18,8115 16,3548
d -4,80333 53277 ,0D0) -5,0318 -3,5743
c a -2 44887 53277 ,o02 3,6752 -1,2181
il 17 58333 53277 ,0D0) 18,3548 18,8119
d 12,78000 53277 ,000 11,5514 14,0088
d a -15,22887 83277 000 15,4552 -13,5551
b 480333 53277 ,0D0) 35748 6,0319
C -12,78000° 53277 ,000 14,0088 -11,5514

* The mean differenceis significant atthe 0,05 level,
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LAMPIRAN O

HASIL UJI STATISTIK KONSTANTA LAJU DISOLUSI TABLET
ANTAR FORMULA

Anova: One Way

Desciipt
KDisglusi
85% Confidence Interval far Mean
N Mean | Std, Deviation | Std, Error | Lower Bound | UpperBound | Minimum | Maximum
i I 154233 L03g0o4l 0021842 144723 18387 1504 1580
b 3l 401800 (043585 0025145 380730 412420 3877 4083
c 3 0105881 008100 nas 123814 0895 1094
d 3 389887 O10183) 0083814 ar24e8 427238 3874 4083
Total 12 283342 J4B1318[ 0419103 171088 355585 0395 4083
Test of Homogeneity of Variances
KDisglus
Levene Statistic|  dft df2 Sig,
2,600 3 8 124

ANOVA

KDisglusi
Sum of Squares df Mean Square F Sig,

Between Groups 23 k] 0771 1157 508 000
Within Groups 001 ] 000
Total 232 1
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Multiple Comparisons
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IMean Difference

Std, Error

Sig,

85% Confidence Interval

Lower Bound | Upper Bound

a b

c

d

- 2473867
0585687

-,2456333

-, 282734 -,231585
041138 71334

-,251001 -, 2302585

2473867
/3039333

0017333

231999 282734
288585 218301

- 013834 01T

c i - 0565867 000 - 071934 - 041138
] -,3039333 000 - 318301 -,288555
d - 3022000 0058641 ,D00 - 317887 -, 286833
d i 2456333 ,D00 230256 261001

]

c

- 0017333
/3022000

801

- 017101 013834
286833 317587]

* Themean difference is significant atthe 0,05 level,
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DESIGN SUMMARY DARI PROGRAM DESIGN-EXPERT

file Versian 807

Sudy Type: Fackod
Design Type 2Level Factord
Center Point0

Design Mode 1

Pator — flime  Units
4 Hanat HEMCH:
] Honst kamp Bl

Response llame  Units
fl Kelerasn 1

2 Floatimy L tmert
3 0

fns 12
Blocks ~ NoBlcks

B Time (n26 3

Type  Subtype  Minimum  Maximom
Mneic (oo 100 10
Mneic (oo 100 10

Obs  Ambysis  Minimum  Masimum
{2 AU

{2 Pud 13 38

{2 Pl 005 400

Coded Values

AN00=100 1 00100
A000=100 1 000100

Mein

0

30 ey,
1558

(5534
145122

Mean
Il
Il

Ratio

1 46542
{8
A

St Dew,

11

1

Trng Mot
e H
be N
be N
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LAMPIRAN Q

HASIL UJI ANAVA KEKERASAN TABLET DENGAN DESIGN-
EXPERT

Response 1 Kekerasan

ANOVA for selected factorial model

Analysis of variance table [Partial sum of squares - Type III]

Sum of MeanF p-value
Source Squares df Square Value Prob=F
Model 26,23 3 8.73 148,67 <0,0001
significant
A-Konst, HPMCE4)M 533 I 333 90,83 <(,0001
B-Eonst, komp Eferfesenl 0,86 ! 20,86 §74.33 <0.000{
ABO G339 I G039 106 0.3488
Pure Error 047 2 0.039
Cor Total 26,72 11

The Model Fvalue of 148,67 implies themodelis significant, There is only
a0,01% chance thata "Model F-Value" this large could oceur due toneise,

Values of "Prob » F" less than 0,0300 mdicate model terms are significant,

Inthis case A, B are simnificant model temms,

Values greater than 0,1000 indicate the model tenns are not significant,

Ifthere are many msignificant model terms (not counting those required to support hierarchy),
modelreductionmay improve yourmodal,

Std, Dev, 0.24 E-Squared 09824
Mean 11,12 Adj R-Squarad 00738
CV. % 2,18 Pred R-8quarad 01,9604
PRESS 1.06 Adeq Precision 28343

The "Pred B-Squared” of 0,9604 15 n reasonable agreement with the "Adj R-Squared” of 0,9758,

"AdeqPrecision’ measuresthe signal to noise ratio, A ratio greaterthandis desirable, Your
ratio 0f 28,343 indicates an adequate signal, This model canbe usedto navigate the design space,



Coefficient Standard 9504 CI 959 CT

Factor Estimate df Error Low High
VIF

Intercept 11,12 1 0.070 10,96 1128
A-Konst, HFMCE4M 067 1 0070 0,83 0,51
1,00

B-Konst, komp Eferfesen 132 1 0,070 1,16

1.00

AB-0.070 1 0.070 0,23 0091

Final Equation in Terms of Coded Factors:

Kekerasan=

Final Equation in Terms of Actual Factors:

Kekerasan=

+11.12167

066667 * FKonst, HFMCEAM

+1,31833 * Konst, komp Eferfesen

-0.070000 * Konst, HFMCOEKA4M * Konst, komp Eferfesen

The Diagnostics Case Statistics Reporthasbeenmovedto the Diagnostics Node,
In the Diagnostics Node, Select Case Statistics from the View Menu,

Proceedto Diagnostic Flots (the nexticon in progression), Be sure to look atthe:
13 Nommal probahility plot ofthe studentized residuals to check for nommality ofresiduals,
13 Studentizedresiduals versus predicted valuesto check for constant eror,
3) Externally Studentized Fesiduals to look for outliers, ie,, influential values,
4) Box-Cox plot forpower transformations,
Ifall the model statistics and diasnostic plots are OK. finish up with the Model Graphsicon.
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LAMPIRAN R

HASIL UJI ANAVA FLOATING LAG TIME TABLET DENGAN
DESIGN-EXPERT

Responze 2 Floating Lag time

ANOVA for selected factorial model
Analysis of variance table [Partial sum of squares - Type III]

Sum of MeanF p-value
Source Squares df Sguare Value Prob=F
Model 3,01 3 1,00 66,22 <(,0001
significant
A-Kens: HPMCE4M 260 260 17160 < {0001
B-Eonst, komp Eferfesen 0,36 G378 13,99 00612
ABG 047 ! 0,047 3,09 61183
Pure Error 0.12 g 0,013
Cor Total 3.4 11

The Model Fvalue of 66,22 implies the modelis sigmificant, Thereis only
2 0,01% chance that a "Model F-Value" this large could oceur due tonoise,

Values of "Prob » F" less than 0,0500 indicate model tenms are sigmificant,

Inthis caze A, B are sigmificant model temms,

WValues greater than 0, 1000 indicate the model terms are not significant,

[fthere are many insignificant model tenms (not counting those required to support hierarchy),
modelreductionmay improve yourmodel,

5td, Dev, 0,12 R-Squarad 0.9613
Mean 3,02 Adj R-Squarad 09463
CV.% 4,08 Pred R-8quared 059119
PRESS 0,27 Adeq Precision 17,997

The "Pred B-Squared" of 0,91291s in reasonable agreement with the "Adj R-Squared" of 0,946%,

"AdeqPracision” measuresthe signal to noise ratio, A ratio geater thandis desirable, Your
ratio of 17,997 indicates an adequate signal, This model canbe usedto navigate the design space,



Coefficient Standard 95% CI
Factor Estimate df Error Low
VIF
Intercept 3,02 1 0036
A-Konst, HEMCEAN 047 1 0,036
1,00
B-Konst, kamp Eferfesen -0,17 1 EL 0,26
1,00
ABD.0G3 1 0.036 0,020 0.14

Final Equation in Terms of Coded Factors:

Floating Lag time =

047 £a
0,17 B
+0,063 “a+D

Final Equation in Terms of Actual Factors:

Floating Lag time =

+3,02083

-0.46583 * Konst, HFMCEA4M

0,17417 * Konst, komp Eferfezen

+0,062500 * Konst, HFMCEKAM * Konst, komp Eferfesen

The Diagnostics Case Statistics Reporthasbeenmeovedto the Diagnostics Node,
In the Diagnostics Node, Select Case Statistics fromthe View MMenu,
Proceedto Diagnostic Flots (the nexticonin progression), Be sure to look atthe:

1) Nommal probabality plot ofthe studentizedresiduals to check for nommality ofresiduals,

13 Studentized residuals versus predicted valuesto check for constant envor,
3) Extemally Studentized Residuals to look for outliers, 1.e,, mfluential values,
43 Box-Cox plot forpower transformations,

Ifall the model statistics and diagnostic plots are OK, finish up with the Model Graphsicon,
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LAMPIRAN S

HASIL UJI ANAVA KONSTANTA LAJU DISOLUSI TABLET
DENGAN DESIGN-EXPERT

Responze 3 Konstanta Laju Disolusi
ANOVA for selected factorial model
Analysis of variance table [Partial sum of squares - Type III]

Sum of MeanF p-value
Source Sguares df Square Value Prob=F
Model 0,13 3 0077 113731 =0,0001
significant
A-Komst HPMCE4M 023 ! 023 3400 40 <(,000{
B-Eonst, komp Eferfasanl J49E-003 I 2 349E004 38,27 0.0603
AB2 23IE003 I 2233E-003 33483 0.0004
PFure Emor 3.329E-004 g 6,661E-003
Cor Total 023 11

TheModelFvalue 0f 1157 31 mplies the modelis significant, There iz only
20,01% chance that a "Model F-Value" this large could oceur due to noise,

Values of "Prob > F" less than 00500 mdicate model terms are sigmficant,

Inthis case A, B, AB are sigmificant modelterms,

Values greater than 0,1000 mdicate the model temms are not significant,

Ifthers aremany maigmficant model terms (not counting those required to support huerarchy),
modelreduction may improve vourmodel,

5td, Dev, 3,162E-003 E-3quared 0,9977
Mean 0,26 Adj B-8quared 0,0068
CV. % 310 Pred B-Squared 0,9943
PRESS 1,199E-003 Adeq Precision 64,499

The "Pred B-3quared" of 09948 is in reasonable agreement with the "Adj F-3quared” of 0,9968,

"AdeqPrecision” measures the signal to noise ratio, A ratio greater thandis desirable, Your
ratio of 64,499 ndicates an adequate signal, This modelcanbe usedto navigate the design space,



Coefficient
Factor Estimate
VIF
Intercept 0.26

A-Konst, HFMCEAM 0,14
1,00
B-Konst, komp Efarfazen0,013
1,00
AB0.014 1

Standard

df Error
1 1336E-003
1 I336E-003
1 2336E-003

2336E-005  §2T3E-003

Final Equation in Terms of Coded Factors:

K dizoluzi =
.26

+0.14 A
0,013 *B
+0.014 *A*EH

Final Equation in Terms of Actual :Facmrs:|

K dizolusai =
+0.26334
=0.13739
0014373
0013708

The Diagnostics Case Statistics Reporthasbeenmovedto the Diamostics Node,
In the Diagnostics Node, Select Case Statistics from the View Menu,

Proceedto Diagnostic Plots {the nexticonin progression), Be sure to lock atthe:

Ed KEIHSI: HPFMCEAM
* Konst, komp Eferfesen
* Konst, HPMCKAM * Konst, komp Eferfesen
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0304 CT
High

027
0,14

-0.142E-003

1,00

1) Nommal probability plot ofthe studentized residuals to check for nommality ofresiduals,

1) Studentizedresiduals versus predicted values to check for constant error,

3) Extemally Studentized Residualsto look foroutliers, 12, influential values,

4y Box-Cox plot forpower transfonmations,
Ifall the model statistics and diagnostic plots are O, finish up with the Model Graphsicon,
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LAMPIRAN T

HASIL PERBANDINGAN ANTARA HASIL PERCOBAAN DAN

HASIL TEORITIS
* TTest
[DataSetl]
Group Statstics
Ot Cirar
hasi N | Mean | Bt Dwsigton | Mean
kekerasan sl percabaan LAARKI 170347 bl
fiasilteerits 4| 111200 1mn il
ingting time~ hasilpercobaan 4130 M) 15401
figl e LI Bl U3
Kisglust el percotiaan LRIV TN 11 A7
il gerts 4| 260000 | 1633650 | 081692
Indeperident Samples Test
Leveng's TestforEqualtof
Varlances Festfor Equalty of eans
B8% Canfidence Inferval of e
Difaranca
Mezn St Error
F i, I if | S (Male | Diference | Dfferemce Lower Unper
fekerasan  Equalvariances 11l w30 f 1100 nono 12078 18500 195410
agsumed
Faualvariances ot m{ - fon 110 fnnnn 10794 -10A411 J0841
assumed
ingting time~ Equalvariances i Bl i 100 o 0081 -1.00m 10027
apstmed
Equalsariantes hot 000 | o0 1000 Qoonn Ao -1.00279 100279
assumed
fisglusi Equalvariances 15 B0 0 f OB 0600 | Ma450 | -D7EVDRB | 2834088
assumed
Equalvariancag not 09| 60m 78| 0600 | MUMBID | J7EPIIT | 20343
assumed




LAMPIRAN U

HASIL UJI F KURVA BAKU
UJI KESAMAAN ANTAR SLOPE DALAM AKUADES

Kurva Baku 1

128

X y X2 y2 Xy
2,982 0,164 8,892324 0,026896 0,489048
5,964 0,490 35,5693 0,2401 2,92236
8,946 0,711 80,03092 0,505521 6,360606
11,928 0,901 142,2772 0,811801 10,74713
14,910 1,071 222,3081 1,147041 15,96861
¥ 44,73 3,337 489,0778 2,731359 36,48775
Kurva Baku 2
X y X2 y2 Xy
2,982 0,168 8,892324 0,028224 0,500976
5,964 0,501 35,5693 0,251001 2,987964
8,946 0,705 80,03092 0,497025 6,30693
11,928 0,878 142,2772 0,770884 10,47278
14,91 1,063 222,3081 1,129969 15,84933
¥ 44,73 3,315 489,0778 2,677103 36,11798
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Kurva Baku 3

X y X2 y2 Xy
2,976 0,168 8,856576 0,028224 0,499968
5,952 0,512 35,4263 0,262144 3,047424
8,928 0,707 79,70918 0,499849 6,312096
11,904 0,860 141,7052 0,7396 10,23744
14,88 1,052 221,4144 1,106704 15,65376
Y 44,64 3,299 487,1117 2,636521 35,75069

Residual Residual

Kurva Baku >x2 XXy Xy2 N SS DF
baku 1 489,0778 36,48775 2,731359 5 0,009183 3
baku 2 489,0778 36,11798 2,677103 5 0,00982 3
baku 3 487,1117 35,75069 2,636521 5 0,012663 3

Pooled
regression 0,031666 9
common

regression 1465,267 108,3564 8,044983 0,032032

Fhitung = 0,0520 < Ftabel 0,05 (2:9) = 4,26
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LAMPIRAN V

HASIL UJI F KURVA BAKU
UJI KESAMAAN ANTAR SLOPE DALAM HCI 0,1IN

Kurva Baku 1

X y X2 y2 Xy

12,096 0,250 146,3132 0,0625 3,024

24,192 0,442 585,2529 0,195364 10,69286
36,288 0,645 1316,819 0,416025 23,40576
48,384 0,852 2341,011 0,725904 41,22317
60,48 1,093 3657,83 1,194649 66,10464

181,44 3,282 8047,227 2,594442 144,4504

Kurva Baku 2
X y X2 y2 Xy
12,168 0,248 148,0602 0,061504 3,017664
24,336 0,43 592,2409 0,1849 10,46448
36,504 0,648 1332,542 0,419904 23,65459
48,672 0,86 2368,964 0,7396 41,85792

60,84 1,092 3701,506 1,192464 66,43728

182,52 3,278 8143,312 2,598372 145,4319
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Kurva Baku 3
y X2 y2 Xy
12,024 0,227 144,5766 0,051529 2,729448

24,048 0,428
36,072 0,636
48,096 0,845
60,12 1,098

578,3063
1301,189
2313,225
3614,414

0,183184 10,29254
0,404496 22,94179
0,714025 40,64112
1,205604 66,01176

y 180,36 3,234

7951,712

2,558838 142,6167

Kurva
Baku

2x2

XXy Xy2

Residual  Residual

SS

DF

baku 1
baku 2
baku 3

8047,227 144,4504 2,594442
8143,312 145,4319
7951,712  142,6167

2,598372
2,558838

0,001509
0,001095
0,000958

o o a2

3
3
3

pooled
regression

0,003562

9

common
regression

24142,25

432,499 7,7516

0,003601

Fhitung = 0,049031 < Ftabel 0,05 (2:9) = 4,26
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LAMPIRAN W

TABEL F

TABEL DISTRIBUS!F UNTUK 5% DAN 1%

Baris atas unuk taraf signifikan 5%
Bars bawah unlu taraf signfkan 1%

Vet

i

i

1!31siH}mnlzuﬁnﬁ"'&nﬂu'ﬁmmm.

n
wmmmmmmmmwmmmmmwmmmhgggg
800S40 39 3809 01 00 480 9099 52 06 3 3018 1 19 18

umwmmmmwmmwmmwmwmm;mﬁﬁﬁﬁ

620 26 25 W0 20 WM WM M a5 % MmN

4w
524000 00 505 T4 S0 Shom 61 GO0 66 OR2 06 g1y GUA9 G008 ke 03 eyl o

W6 60 60 1 120 61

1511800 1916 1925 1430 1930 1036 37 938 89 1940 1041 92 1948 444 146 106 947 1647 1946 1440 1849 1950 1080
O 87525 1059 9891390 94150 50 94596 50 9696 50 09 04

msmws.:zmwmwmmua.ummmawm 1H)
MMMMMMMMMMMMMMWMMmgwgﬂﬁﬁ

mumwmmmmmmmmmmmmmwnm g
mmmww%mwmumwmmmwmm&wﬁg&ﬁ

GO1 S KA1 519 515 4% 480 AR 478 40 A0 AB0 40 49 485 480 48 0 qu 42 10 13
mwmmw%mmmm%mmmmwmﬁ%mﬁgﬂg

S 54T 45 4% 08 l.1s4.m.u4mmmwwwmm;s

S0 AT 30 40 380 09 30000 008000 30 00005 00 30 0 0 00 1 g
mmwmm@mmmﬁmmmﬂa%mmmm@ﬂﬁﬁ

wwmmmmmmmmwwmmmm

W 1 2
0 A2 69 60 6 0 S0 0 SN S S0 4 s 40 80 20 0% 9 o o

0470 481438 451 448 441 4% 4 4
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LAMPIRAN X
TABEL UJIR
DEGREESOF 5 ' 1 |[DEGREESOF 5§ 1

FREEDOM (DF) PERCENT PERCENT | FREEDOM (DF) PERCENT PERCENT
1 071000 UM A%
2 9250 . 9% 28 3 . A7
3 & 95 % A4 A8
4 TR 1V A ) S5 S 1
5 TS B M 3 4
6 07 B4 9 . 385 A%
7 f66 18| N M A
8 82 765 3 %5 418
9 0 s o 039
0. 56 708 ® ;e am
1 553 604 0 3
12 52 66l 0 250 .32
13 S 64 0o A2
14 A7 60 B0 217 28
15. 482 606 0 05 267
16 A8 590 | 00 s 254
17 A% 575 125 a8
18 A4 560 10 % . .08
9 A 549 00 I8 8l
0 a5 0 N3 48
21 A3, 5% 0 0% 28
2 A4 818 s0 08 IS
2 a6 S0s | 100 02 .08l




Milai persentil untuk distribusi t

v=dk

{Bilangan dalam badan tabal menyatakan ip}

LAMPIRAN Y

TABELUJIT

Sebaran t-Student

09395 0885 059 0875 095 0.9 08 075 07 075 06 055 0.5

1 (636619 63657 .81 12706 6314 3078 1376 1000 0727 1000 0325 0158 0.000
2 | 1589 98925 6965 4303 29X 1886 1.061 0816 0617 0816 0289 0142 0.000
3| 12824 G5BM1 4541 3182 2353 1638 0878 (0785 0584 0765 0277 0137 0000
4 8610 4604 3747 2776 2132 1533 08 0741 0568 0741 021 0134 0.000
5 6868 4032 3385 2571 2015 1478 0820 0727 0558 077 0267 0132 0000
6 5858 3707 3143 2447 18943 1440 0506 0718 0558 0718 0285 0131 0000
7 5408 3499 2988 2385 1895 1415 0896 0711 0548 0711 0263 0130 0.000
8 5041 3355 2886 2306 1860 1367 (0BB9 0706 0546 0706 0262 0130 0000
9 4781 3250 2821 2262 1833 1383 0883 0703 0543 0703 0261 0129 0.000
10 4587 3189 2764 2208 1812 1372 0879 0700 0542 0700 0260 0128 0000
1 4437 3106 278 2201 1796 1363 (0876 0687 0540 0697 0260 0128 0.000
12 4318 3085 2681 2179 1782 1356 (0673 0685 0530 0695 0259 0128 0.000
13 421 3M2 2650 2160 1771 1350 O0.670 068 0538 069 0259 0128 0.000
14 4.140 28977 2624 2145 1761 1345 0868 0682 0537 0692 0258 0128 0.000
15 4073 2847 2802 2111 1753 1341 0866 0691 0536 0691 028 0128 0.000
16 4015 2821 2583 2120 1746 1337 0865 0680 0530 0690 028 0128 0000
17 3865 2898 2567 2110 1740 1333 (0B63 0689 0514 0688 0257 0128 0000
18 3g22 2878 25882 2101 173 1330 (0.B62 0688 053 0688 0257 0127 0.000
18 3883 2861 2538 2083 172 1328 0861 0688 0533 0688 0257 0127 0000
20 3850 2845 2528 2086 1725 1325 (0B60 0687 0533 0687 0257 0127 0000
Fil 3819 2831 2518 2080 1721 1323 0859 0686 0532 0688 0257 0127 0000
k] 3792 2819 2508 2074 1717 1311 0858 0686 0532 0688 0256 0127 0000
23 A768 2807 2500 2068 174 1319 0858 0685 0532 0685 0256 0127 0000
24 3745 2797 2482 2084 1711 1318 0857 0685 0531 0685 0258 0127 0.000
25 3725 2787 2485 2060 1708 1316 0856 0684 0531 068 0256 0127 0000
26 A707 2779 2479 206 1706 135 0856 0684 0531 068 025 0127 0000
a 3690 271 2473 2052 1703 1.4 0855 0684 0531 0684 0256 0127 0.000
28 3674 2763 2467 2048 1701 13 0855 0683 0530 0683 026 0127 0.000
28 3659 2756 2462 2045 1698 1311 0854 0683 0530 0683 0256 0127 0.000
0 3646 2750 2457 2042 1697 110 0854 0683 0530 0683 026 0127 0.000
40 3881 2704 2423 2011 1684 1303 0851 0681 0528 0681 0255 0126 0.000
60 3460 2GG0 2380 2000 1671 1266 0B4B 0679 0527 0678 0254 0126 0000
120 3373 2617 2358 1980 1658 1288 (0B45 0677 0526 0677 02 0126 0.000
@ | 2581 2330 1882 1646 1282 1282 1282 1282 0B42 0675 0525 0253 0126
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HPMC K4M

LAMPIRAN Z

SERTIFIKAT BAHAN

J. RETTENMAIER & SOHNE

GMBH + CO KG

Origir

IRS

i bz

136

Fasern aus der Natur
Fibers designed by Nature

CERTIFICATE OF ANALYSIS

Product

Type

ltem number

Lot number
anuiacturing date

Sneit life

Test item

pH-value

Moisture

Methoxy Conent

Hydroxypropoxy Content

Viscosity Brookfield

Sol of 2 % dry basis

MhicropiGiocgical analysis

Total plate count
Yeasts

Moulds

VIVAPUR

HPMC K 4Mm
HPMC-K4M-06204
10260-12

January 2012

al least 36 month from manufacturing date

Specification

50-8.0
max. 5 %

max. 1.5 %

19 % — 24 %

45 12 %

3.000 mPas -
5.600 mPas

max. 1 x 10° cfu/g
max. 1 x 10 cfu/g

max. 1 x 102 efu/g

Test-result

7.03
4.58 %
0.94 %

3990 mPas

<1 x 10° cfulg
<1 x 107 cfu/g

< 1 x 107 cfulg

Test method

DZE-102
ZE-100

DZE-114

DZE-110
DZE-110

NOM-113-SSA1-1994

NOM-113-SSA1-1

NOM-113-85A1-1994
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Avicel PH 102

Thdumnan
Lx ruade. .
:m cn-:;uw“,._ lln-u.m

o/ nafun e

Trade name CEOLUS*
Grade :PH-2 "-."H
uswischrrg O e 22-MAR-20M0
He-ovahaaton Date Z2.MAR-2013
Drpaner Lohmal Not USeC N O FOCesE
Compendial Standards
Sescrpmon —Sescicaions —igtaseton
Degree of Passes Passss
DL TR ZEOn % 100 - 300 Pasess
Loss on grying (%} 20-50 £
Viaer-sciutie substances (mg) T 58
Ethar-sotie substances (mg) NMT SO - o
Conductwity ( i Sicm) NMIT 75 -]
Hessy me's (ppm) T 10 NMT 10
Fasses
Remdus on gnilion (%) NMTO 1 R
: 50-78 %?“
Totad aerobic microbial count (chag)
Tote comiwed moids and yeasss count [cheg) NMT 100 Payses
Satmonals speces zmm '-,_-'-"
P36.03monas ABUgnoss None Prasent None Present
Staphylococsus Aureus
ASAHI Standards =
Paricie sze. wt. % >2504 m 80 mesh) g,': »
muq.‘lm-“'“
i
NMT ot Mose Th LT —Lass Than e NF, P Eur. P
Comples with e sandarss of B W T8 S Dy i nygroscopic
e cory B B e ot ambient condiions. Kaep comtioers :

e shest e

afher manfachxing. 2 saoved 38 recommended. e
Re-evalustion Daje: Treee years e i e 1 ﬂﬂm-"- mﬁ
m-fﬂm._- s f
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Natrium Bikarbonat

49 '
:

CE.R!IF!CAJ!‘ QF ANALYSI& .

6-Jun-89

COMODITY

¢ 5001UM BICARBONATE
IHWICE NO + AREGa
BUANTITY 1ONT
IFATIon :

“FTTICK FORT, JAkART:
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AT T B

Sl R SulTs
ey [t | | — —
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ag Chhmlg {n md Mu 002% 0.026 5 0020 -t‘ :‘ZT
J iﬂs mﬂ Mac00d% | o000+ 20002 00004
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ule MAxX 108%  [Not more Hinp{Nol nire thar{Net r are tha
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ammonin Mrs Nong Mepys Hang
* a3 m 3} . Max 2 0ppm) 0. 07 ng
Metels (s ng JM.;- 100Gy o7 i
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Magnesium Stearat
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- CERTIFICATE OF ANALYSIS
PTBRATACO

customer:
M“ﬁ

— = o E ;
ﬂn . . 8 -\' - 3
— e ==t
- —— — =
- . Bl TEnne
— ==
- i.: 5 e e
R T
E—

140





