BAB V
KESIMPULAN

A. Kesimpulan

Pertama, kombinasi komponen effervescent asam sitrat dan PEG 4000
menghasilkan formula optimum asam sitrat 15% dan PEG 4000 sebesar 4 bagian
dari asam. PEG 4000 memberikan pengaruh yang paling dominan pada parameter
titik kritis seperti peningkatan kelarutan dan DE15, sedangkan asam sitrat
memberikan pengaruh yang dominan pada parameter titik kritis peningkatan
kelembapan, dan kombinasi keduanya memberikan pengaruh paling dominan
terhadap parameter titik kritis Q3.

Kedua, karakterisasi tablet effervescent meloksikam optimum berpengaruh

terhadap waktu larut, stabilitas tablet dan keseragaman sediaan.

B. Saran
Pertama, perlu dilakukan penelitian lain dengan menggunakan kombinasi
pembawa dispersi yang lain.
Kedua, perlu dilakukan pengujian karakterisasi lebih lanjut menggunakan
DSC dan XRD.
Ketiga, praktikum perlu dilakukan pada suhu dan ruangan yang memiliki

kelembapan terkontrol sesuai dengan persyaratan sediaan effervescent.
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Lampiran 1. Pembuatan granul dispersi asam sitrat dan meloksikam dengan

PEG 4000
[ FI \ [ Fll \ ( FllI \
PEG 4000 PEG 4000 PEG 4000
(13,04), Asam (13,04), Asam (26,085), Asam
sitrat (26,08) sitrat (52,17) sitrat (26,08)
dan meloksikam dan meloksikam dan meloksikam
\ (15) ) \ (15) ) \ (15) )

( )

FIV

PEG 4000
(26,085), Asam
sitrat (52,17)
dan meloksikam

\__ ")

l

Masukkan bahan kedalam cawan lalu
lebur pada water bath pada suhu
berkisar 50-58 °C

l

Aduk sampai larut dan homogen (2-5
menit) dinginkan dan masukkan
desikator selama 24 jam

l

Hasil kering kemudian di granul




Lampiran 2. Pengujian mutu fisik granul dan optimasi dispersi padat

Hasil dispersi padat yang telah

dibuat granul

Ujid

isolusi

Uji kelembaban

Pengujian FTIR

optimasi menggunakan factorial design

Granul yang telah
dioptimasi kemuadian
dikempa menjadi tablet
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Lampiran 3. Pembuatan tablet effervescent meloksikam

Hasil dari optimasi diperoleh formula
optimum antara komponen effervescent
dengan PEG 4000

l

Formula optimum dibuat dispersi padat
kemudian ditambahkan Natrium
bikarbonat, sodium stearil fumarat dan
pearlitol

G J

¥

Formula tablet kemudian dikempa
dan dilakukan pengujian mutu fisik
tablet

|
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[

Uji keseragaman
bobor

Uji stabilitas

Uji Uji waktu larut
keseragaman

kandungan




Lampiran 4. Pemeriksan kualitas granul

a. Uji kelembapan
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rata rata

Kelempaban Kelembapan rata%  rata %

peningkatan

H(%/r(:)l H(E(l)/l’OI)Z harll ke har2| ke selisih kele?;/g)apan
Flrepl 15 2,0 0,5 33,33
rep 2 15 2,0 15 2,0 0,5 33,33
rep 3 1,5 2,0 0,5 33,33
F2repl 1,8 4.8 3,0 166,67
rep 2 1,8 4,8 1,8 4,8 3,0 166,67
rep 3 1,7 4.8 3,1 182,35
F3repl 15 5,0 3,5 233,33
rep 2 15 50 15 54 3,5 233,33
rep 3 15 6,3 4,8 320,00
Fdrepl 2,0 4,0 2,0 100,00
rep 2 2,0 3,9 2,0 3,9 1,9 95,00
rep 3 1,9 3,9 2,0 105,26
b. Uji stabilitas
Suhu dingin
Formula 1 Formula 2
Waktu (jam) Berat sampel Bobot kenaikan Berat sampel Bobot kenaikan
0 17,803 0,000 28,6704 0,000
1 17,8043 0,001 28,6721 0,002
2 17,805 0,002 28,6738 0,003
3 17,8058 0,003 28,6746 0,004
24 17,8093 0,006 28,6819 0,011
48 17,8135 0,011 28,6888 0,018
Formula 3 Formula 4
Waktu (jam) Berat sampel Bobot kenaikan Berat sampel Bobot kenaikan
0 24,3371 0,000 15,4653 0,000
1 24,3383 0,0012 15,4754 0,010
2 24,3395 0,0024 15,4805 0,015
3 24,3405 0,0034 15,4849 0,020
24 24,3438 0,0067 15,4875 0,022
48 24,3459 0,0088 15,4958 0,030




Berat asam sitrat
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Formula 1 dan formula 3

Berat asam
Waktu (jam) tunggal Bobot kenaikan Berat asam teoritis
0 3,2605 0,0000 2,9812
1 3,2614 0,0009 2,9820
2 3,2623 0,0018 2,9828
3 3,2628 0,0023 2,9833
24 3,2633 0,0028 2,9837
48 3,2639 0,0034 2,9843
Formula 2 dan formula 4
Waktu (jam)  Berat asam tunggal Bobot kenaikan Berat asam teoritis
0 5,4305 0,0000 4,9653
1 5,4309 0,0004 4,9656
2 5,4318 0,0013 4,9664
3 5,4329 0,0024 4,9674
24 5,434 0,0035 4,9685
48 5,4353 0,0048 4,9696
Suhu ruang
Waktu Formula 1 Formula 2
(jam) Berat sampel Bobot kenaikan Berat sampel Bobot kenaikan
0 17,8002 0,000 28,6703 0,000
1 17,8022 0,002 28,6743 0,004
2 17,8052 0,005 28,6763 0,006
3 17,8062 0,006 28,6773 0,007
24 17,8202 0,020 28,6973 0,027
48 17,8502 0,050 28,7463 0,076
Waktu Formula 3 Formula 4
(jam) Berat sampel Bobot kenaikan ~ Berat sampel Bobot kenaikan
0 24,3302 0,000 39,5403 0,000
1 24,3332 0,0030 39,5463 0,006
2 24,3362 0,0060 39,5483 0,008
3 24,3372 0,0070 39,5493 0,009
24 24,3512 0,0210 39,5673 0,027
48 24,3852 0,0550 39,6073 0,067
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Berat asam sitrat

Formula 1 dan formula 3

Waktu (jam) Berat asam tunggal Bobot kenaikan Berat asam teoritis
0 3,2605 0,0000 2,9812
1 3,2615 0,0010 2,9821
2 3,2635 0,0030 2,9839
3 3,2635 0,0030 2,9839
24 3,2635 0,0030 2,9839
48 3,2665 0,0060 2,9866

Formula 2 dan formula 4

Waktu (jam) Berat asam tunggal Bobot kenaikan Berat asam teoritis
0 5,4306 0,0000 4,9653
1 5,4326 0,0020 4,9672
2 5,4346 0,0040 4,9690
3 5,4346 0,0040 4,9690
24 5,4356 0,0050 4,9699
48 5,4375 0,0069 49717

(%) Kenaikan suhu dingin

Kenaikan bobot terhadap asam teoritis pada suhu dingin (%)

Waktu

F1 F2 F3 F4
0 0,00 0,00 0,00 0,00
1 0,04 0,03 0,04 0,03
2 0,07 0,07 0,08 0,06
3 0,09 0,08 0,11 0,08
24 0,21 0,23 0,22 0,19
48 0,35 0,37 0,29 0,25
Wakiu Kenaikan bobot terhadap asam tunggal pada suhu ac (%)
F1 F2 F3 F4
0 0,00 0,00 0,00 0,00
1 0,04 0,03 0,04 0,03
2 0,06 0,06 0,07 0,05
3 0,09 0,08 0,10 0,07
24 0,19 0,21 0,21 0,17

48 0,32 0,34 0,27 0,23




(%) Kenaikan suhu ruang

Kenaikan bobot terhadap asam teoritis pada suhu ruang (%)

Waktu

F1 F2 F3 F4
0 0,00 0,00 0,00 0,00
1 0,07 0,08 0,10 0,12
2 0,17 0,12 0,20 0,16
3 0,20 0,14 0,23 0,18
24 0,67 0,54 0,70 0,54
48 1,67 1,53 1,84 1,35

Wakiu Kenaikan bobot terhadap asam teoritis pada suhu ruang (%)

F1 F2 F3 F4
0 0,00 0,00 0,00 0,00
1 0,06 0,07 0,09 0,11
2 0,15 0,11 0,18 0,15
3 0,18 0,13 0,21 0,17
24 0,61 0,50 0,64 0,50
48 1,53 1,40 1,68 1,23

Keterangan :

Bobot kenaikan = bobot jam ke x — bobot jam ke 0

bobot sampel jam ke x

X 100%

Persen kenaikan bobot terhadap asam teoritis = —
bobot asam teoritis jam x

Bobot asam sitrat teoritis jam x = % x bobot asam tunggal jam x
BM asam sitrat anhidrat = 192,1

BM asam sitrat monohidrat = 210,1

Bobot asam sitrat tunggal adalah bobot asam sitrat yang diperoleh selama uji stabilitas



Lampiran 5. Uji disolusi

a. Disolution Efficiensy (DE15)
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Area Under Curve (AUC)
waktu F1 F2
Rep 1 Rep 2 Rep 3 Rep 1 Rep 2 Rep 3
1 8,431905  7,532401 6,99246  5,323378  6,421392  6,301379
2 18,0596  17,10713  16,84038  10,61378 10,6697  10,34944
3 34,94393 3569885  35,25744  23,12327  23,19952  22,55746
5 96,76923  95,93415  94,61233  70,50654 73,4054  73,53934
10 246,2901 246,005  243,2015 225,8401  221,7292  226,1462
15 249,7099 2552202 253,4606 271,4676  265,0216  268,5932
30 387,1426  389,3687  389,1182  425,5791 428,911  433,1114
TOTAL 654,2046  657,4977  650,3647  606,8746  600,4468 607,487
DE15 4361364  43,83318  43,35764  40,45831  40,02978  40,49914
AUC total  1041,347  1046,866  1039,483  1032,454  1029,358  1040,598
Area Under Curve (AUC)
Waktu F3 F4
rep 1 rep 2 rep 3 rep 1 rep 2 rep 3

1 8,375076  9,366414  7,563075 4,385861  6,400799  7,807186
2 15,34407 17,4543  15,17259 9,436687 10,31199  11,35972
3 25,67483  26,41403  25,67355  26,69443 2529461  27,14149
5 75,14032  74,49514  75,82583 87,93106 86,47806  86,50957
10 235,175  231,2498  233,9483  247,8466 254,512 243,5598
15 263,9969 260,79  261,1338  256,6528  263,5884  260,6846
30 417,5074  417,9403 414,187 390,4341  392,5217  394,7505
TOTAL 623,7062  619,7697 619,3172 632,9474 646,5859  637,0624
DE15 4158041 41,31798  41,28782 42,1965  43,10573  42,47083
AUC total  1041,214 103771 1033504 1023,382 1039,108  1031,813




% terdisolusi formula optimum

Waktu Jumlah (%) terdisolusi

(menit) Rep 1 Rep 2 Rep 3 Rata-rata
1 4,26 6,29 5,26 5,27
2 11,60 13,28 12,73 12,54
3 22,17 22,38 22,57 22,38
5 30,62 42,27 40,72 37,87
10 47,83 45,80 47,64 47,09
15 50,96 50,53 50,64 50,71
30 53,38 53,15 52,39 52,97

Dissolusi efficiency (DE15) Formula optimum

Waktu Area Under Curve (AUC)
(menit) rep 1 rep 2 rep 3
1 7,931203 9,786747 8,993553
) 16,8881 17,83164 17,65136
3 26,39943 32,3264 31,64694
c 78,45257 88,07497 88,35909
10 246,9748 240,8307 245,6946
15 260,8524 259,19 257,5817
20 400,3424 398,6017 392,9308
637,4985 648,0405 649,9273
TOTAL
42,4999 43,2027 43,32849
DE15
1037,841 1046,642 1042,858

AUC total




Contoh perhitungan disolusi
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Absorbansi

Kadar

konsentrasi

- kons. . jumlah koreksi Total kor. jumlah %
Waktu repl rep2 meI?TI]<3|ka FP repl rep2 (mg/L) me((lj_l)u M obat (mg) (mg) (mg) obat totalterdisolusi
1 0,028 0,024 15477 1 0,737 0,678 0,708 0,9 0,64 0,00 0,00 0,64 4,11
2 0,109 0,143 15477 1 1934 2436 2,185 0,9 1,97 0,01 0,01 1,97 2,75
3 0,25 0,246 15477 1 4,016 3,957 3,957 0,9 3,59 0,02 0,03 3,62 23,37
5 0,514 0,515 15477 1 7,916 7,931 7,923 0,9 7,13 0,04 0,07 7,20 46,52
10 0,555 0,549 15477 1 8,521 8,433 8,477 0,9 7,63 0,08 0,15 7,78 50,25
15 0,522 0,523 15477 1 8,034 8,049 8,041 0,9 7,24 0,08 0,23 7,47 48,26
30 0,565 0,546 15477 1 8,669 8,388 8,529 0,9 7,68 0,08 0,31 7,99 51,62

Kadar meloksikam yang dihitung menggunakan persamaan kurva baku

Konsentrasi :

(X+0,0219)
0,0677

Jumlah obat terdisolusi (mg) : konsentrasi x Volume medium disolusi

Koreksi :

vol. sampling

volume medium disolusi

x jumlah obat n1

Total koreksi : total koreksi .1 +koreksi

Total jumlah obat terdisolusi : jumlah obat terdisolusi + total koreksi

%terdisolusi :

total jumlah obat terdisolusi

kadar meloksikam

Perhitungan DE15

Luas AUC total (sampai menit ke 15
DE15 : (samp )

luas total

x 100%

x 100

AUC 30-1

c. Penetapan kadar

2

5 - (t 30—t 15)X (%terdisolusi Menit 15+%terdisolusi menit ke 30)

Abs Volume pembuatan Pengenceran

Kadar (ppm) Kadar (mg)

Formula 1

Replikasi
1 0,547 100
2 0,474 100
3 0,485 100

20
20
20

8,403 16,806
7,325 14,650
7,487 14,975
rata-rata 15,477
SD 1,163
7,512

RSD
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Formula 2
Volume Kadar
Replikasi Abs pembuatan Pengenceran (ppm) Kadar (mg)
1 0,53 100 20 8,152 16,304
2 0,528 100 20 8,123 16,245
3 0,573 100 20 8,787 17,575
rata-rata 16,708
SD 0,751
RSD 4,495
Formula 3
Volume
Replikasi  Abs pembuatan Pengenceran Kadar (ppm) Kadar (mg)
1 0’;‘6 100 20 8,669 17,338
2 0,6 100 20 9,186 18,372
3 0’957 100 20 8,876 17,752
Rata-rata 17,821
SD 0,520
RSD 2,920
Formula 4
Volume Kadar
Replikasi Abs pembuatan Pengenceran (ppm) Kadar (mg)
1 0,525 100 20 8,078 16,157
2 0,548 100 20 8,418 16,836
3 0,575 100 20 8,817 17,634
Rata-rata 16,875
SD 0,739
4,381

RSD




Formula Optimum
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Volume Kadar
Replikasi Abs pembuatan Pengenceran (ppm) Kadar (mg)
1 0.51 100 20 7,857 15,713
2 0.52 100 20 8,004 16,009
3 0,533 100 20 8,196 16,393
Rata-rata 16,038
SD 0,341
RSD 2,124
d. Peningkatan kelarutan
REP PENINGKATAN KELARUTAN (%)
F1 F2 F3 Fa OPTIMUM
1 134,760 133,609 134,743 132,435 134,760
2 135,474 133,208 134,289 134,470 135,474
3 134,519 134,663 133,745 133,526 134,519
134,92 133,83 134,26 133,48 134,92
Rata - rata
SD 0,50 0,75 0,50 1,02 0,50
RSD 0,37 0,56 0,37 0,76 0,37
Keterangan :
. (abs—0,0219)
Kadar (ppm) : ooerr
Kadar (mg) . (kadar (ppm)x pengenceran)x volume pembuatan

1000

Perhitungan peningkatan kelarutan :

AUC sampel

Peningkatan kelarutan : —————
AUC meloksikam

X 100%
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Lampiran 6. Penentuan panjang gelombang, kurva kalibrasi dan validasi
metode

a. Penentuan panjang gelombang

Spectrum Peak Pick Report

02/16/2019

12:42:17 PM

Data Set: meloksikam_122935 - RawData

1.0255

0.8000 -

0.6000 -

Abs.

0.4000 -

0.2000 -

0.0208

200.00

250.00

300.00
nm.

350.00

400.00

Weaslurer?e;t szp((eftie;] 000 No. PNV Wavelength Abs. Description
avelength Range (nm.): .00 to 400.00 7
s 1
Auto Sampling Interval: Disabled 3 [+] 312.00 0.0974
Scan Mode: Auto 4 [+] 252.00 0.1347
b. Kurva kalibrasi
konsentrasi Volume Pengencer Pengenceran Kadar Rep Rep Rep Rep rata-
(ppm) 1 2 3 4 rata
2 200 10000 51 1,96 0,094 0,095 0,144 0,144 0,1193
4 400 10000 26 3,85 0,228 0,228 0,225 0,225 0,2265
6 600 10000 17,67 566 0,363 0,366 0,368 0,367 0,366
8 800 10000 13,50 7,41 0,479 0479 0468 0,470 0,474
12 1200 10000 9,33 10,71 0,710 0,711 0,703 0,704 0,707

y =0,0677x —0,0219

r?=0,9986

keterangan : x = konsentrasi (ppm)

y = serapan (absorbansi)
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c. Presisi dan akurasi

Akurasi

0
Konsentras Replikas Konsentras  Sebenarny Rec{gver Rata-  Akurasi

Abs

1 | | a y rata
1 0’25 6,0187 6.4 94%
0,36
80% 2 50 61370 6.4 96%  94.920%
3 0’5’5 6,0694 6.4 95%
1 046 79117 8 99%
8
100% 2 O’QG 7.8779 8 98%  98.54%  98,85%
3 0’36 7.8610 8 98%
1 0’5’9 10,0074 9.6 104%
120% 2 0.58 99060 9.6 1039 10307
6 %
3 0’857 9,7708 9.6 102%
Presisi
Replikasi Abs Konsentrasi
1 0.486 82159
2 0477 8.0638
3 0,484 8.1821
4 0,474 8.0131
5 0,479 8.0976
6 0,470 7.9455
7 0,479 8.0976
8 0,492 8.3173
9 0,497 8.4018
10 0483 8.1652
SD 0.137641938
Mean 808630344

CV /RSD 0,017021614




Keterangan :

Akurasi

80% : 80 % x 8 pg/mL : 6,4 pg/mL
100% : 100 % x 8 pg/mL : 8 pug/mL
120% : 120 % x 8 pg/mL : 9,6 pg/mL
Konsentrasi : (abs — (-0,0001))/0.0592)

konsentrasi

x100%

% recovery :

konsentrasi sebenarnya
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Lampiran 7. Uji mutu fisik tablet
a. Keseragaman sediaan

Keseragaman kandungan
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Replikasi  abs pe;/rﬁlbuurgtean pengenceran E(p a;rz:]r) IE?:;; ?z;)bblg': kan((rj:g)gan kandungan (%)

1 0,517 100 20 796 1592 485 16,43 103,19

2 0536 100 20 824 1648 478 16,76 101,70

3 0556 100 20 854 17,07 478 17,36 101,70

4 0,595 100 20 9,11 18,22 483 18,73 102,77

5 0,579 100 20 8,88 17,75 478 18,05 101,70

6 0529 100 20 814 1627 478 16,55 101,70

7 0,532 100 20 8,18 16,36 479 16,68 101,91

8 0,546 100 20 8,06 16,13 483 16,58 102,77

9 0,527 100 20 8,11 16,22 474 16,35 100,85

10 0,577 100 20 885 17,69 479 18,03 101,91
Mean 17,15 102,02

SD 0’83928 6233 0,6894405
RSD 4’896;' 1969 0,675781095
Keterangan :

. (abs—0,0219)
Kadar (ppm) : oo

. (kadar (ppm)x pengenceran)x volume pembuatan

Kadar (mg) :

1000

Kandungan meloksikam dalam tablet (mg) :

470 mg

. bobot tablet
% kandungan meloksikam : ; —————=°

" bobot sampel

bobot tablet

bobot sampel

x 100%

x kadar, bobot sampel =



Keseragaman bobot

Replikasi Bobot tablet
1 492
2 490
3 491
4 492
5 489
6 489
7 489
8 488
9 486
10 487
Rata-rata 489,3
SD 2,002775851
RSD 0,409314501
b. Waktu larut
waktu larut
Rep Waktu
1 5,10
2 5,11
3 5,15
rata-rata 5,12
SD 0,0265
RSD 0,5168
c. Stabilitas tablet
replikasi 1
bobot tablet kenaikan bobot % kenaikan
waktu
(mg) (mg) bobot
0 478 0 0
1 478 0 0
2 478 0 0
3 478 0 0
4 478 0 0
24 480 2 0,418
48 482 4 0,837
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replikasi 2
waktu bobot tablet kenaikan bobot persen kenaikan

(mg) (mg) bobot
0 489 0 0
1 492 3 0,614
2 492 3 0,614
3 492 3 0,614
4 492 3 0,614
24 492 3 0,614
48 493 4 0,818

replikasi 3
waktu bobot tablet kenaikan bobot kenaikan bobot

(mg) (mg) (%)
0 492 0 0
1 492 0 0
2 493 1 0,203
3 493 1 0,203
4 493 1 0,203
24 494 2 0,407
48 496 4 0,813

Keterangan :

Kenaikan bobot : bobot tablet jam (n) — bobot tablet jam 0

Persen kenaikan bobot :

bobot tablet jam (n) - bobot tablet jam 0

bobot jam 0

x 100%
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Lampiran 8. Optimasi dengan factorial design

a. Peningkatan kelembapan
Transform

','l’h Tranzform |||"_ Effects

Lo anova

I:: Diagnostics EMDdeI Graphis

To analyze this response, click on the above icons in succession.

Tranzformation Equation

None |
Sguare root None (lambda =1.0)
Natural log
Base 10 log F|:1_I||"
Inverse sqrt
Inverse
Power
Logit
ArcSin sqrt

Slud Resid

Prediced Valus

Lse with a typical response.

Response ranges from 33.3333 to 320.
Ratio of max to min is 9.6

A ratio greater than 10 usually indicates a transformation is reguired. For ratios
less than 3 the power transforms have little effect.

Effect list

y* Transtorm | [ Effects L anova

Selection: |Manual - Order: |2F - |

| Term Stdized Effects [Sum of Squares | % Contribution

|£r-.-1|:|del Graphs

@ Diagnostics

[l A-PEG 4000 75.54 18505.76 2012

[ B-ASAM STRAT -11.78 41873 0.45

I AB -150.35 B7513.84 7374

(=] Lack Of Fit 0.000 0.000

(=] Pure Error 522418 568
Lenth's ME 5424

Lenth's SME 12177
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Anova

ANOVA for selected factorial model

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

Sum of Mean
Source Squares df Square
Model 86736.33 3 2881211
A-PEG 4000 18505.76 1 18505.76
B-ASAM SITR: 416.73 1 416.73
AB E7813.84 1 E7813.84
Pure Error 522418 8 653.02
Cor Total 91950.45 11
Std. Dev. 5.533 R-Sgquared
Mean 141.88 Adj R-Squared
CV. % 121 Pred R-5guared
PRESS 1175435 Adeq Precision

Final Equation in Terms of Coded Factors:

Peningkatan kelembapan =
+141.88
3827 *A
-5.85 *B
-T517 *A*B

Value
4427
2834

0.64

103.85

05432
05214
0.8722
15.514

p-value
Prob>F
= 0.0001
0.0007
0.4474
= 0.0001
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zignificant



b. DEss

Transform

y?‘ Transtarm |||"_ Effects % APONA, |::Diagnn:-stic:s EMDdeIGraphs

To analyze this rezponse, click on the above icons in succession.

Transformation Equation

None |
Square root None {lambda =1.0)
Matural log
Basze 10 log ‘yf':‘_lf
Inwerse =qrt
Inwerse
Power
Logit
ArcSin sqrt

Slud Resld

Predicied V alue

Use with a typical response.

Rezponse ranges from 40,0208 to 43.8332.
Ratio of max to min i= 1.08501

A ratio greater than 10 usually indicates a transformation is required. For ratios
less than 3 the power transforms have little effect.

Effect list

yP Transtorm | [ Effets Lk anova

E Diagnostics |£h-1n:udel Graphs

Selection: hd QOrder: | 2F hd

Term ‘ Stdized Effects |Sum of Squares | % Contribution

[  A-PEG 4000 0.0Z8 2.340E-003 n.mz

[l B-ASAM STRAT -1.04 3.23 17.07

I AB 223 14.97 79.03

(=] Lack Of Fit 0.000 0.000

(=] Pure Error 0.74 3.88
Lenth’s ME 123

Lenth's SKE 1.59
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Anova
Response 3 DE15

ANOVA for selected factorial model

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

Sum of
Source Squares
Madel 18.21

A-FEG 4000 2. 340E-003

B-ASAM SITR: 3.23

AB 14 87

Pure Error 0.74

Cor Total 18.04
Sid. Dey. 0.30
Mean 41.93
CA. % 072
PRESS 165

Mean
df Square
3 6.07
1 2 340E-003
1 3.23
1 14.97
] 0.092
11
R-Squared

Value
65.04
0.025
3519

162.90

AdjR-Sguared
Pred R-Squared

Adeq Precizion

Final Equation in Terms of Coded Factors:

DE15
+41 .08
+0.014

-0.52

112

* A
*B
*ATH

p-value
Prob>F
< 0.000
08772
0.0003
= 0.0001

0.9612
0.9456
0.9127
18.696
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significant



c. Qs
Transform

yh Transfarm |||"_ Effects

Lo anova

I:: Diagnostics |ir-.-1|:|del Graphs

To analy=ze this responze, click on the above icons in succession.

Transformation Equation

None |
Square root MNone {lambda = 1.0)
Natural log
Baze 10 log y'=y
Inverse sqrt
Inverse
Power
Logit
Arcsin sgrt

Slud Resld

Prediced Valus

Use with a typical response.

Response ranges from 12.345 to 23.85933.
Ratiop of max to min is 1.91927

A ratio greater than 10 usually indicates a transformation is reguired. For ratios
lez= than 3 the power transforms have little effect.

Effect list

y* Transtorm [ [f7 Effects L[ anowa

I:: Disgnostics |iru1|:udel Graphs

Selection: - Order: |2FI -

| Term | Stdized Effects |Sum of Equar&5|“.-ﬂ Contribution

i A-PEG 4000 -1.23 4.51 177

] B-ASAM STRAT -3.90 23781 85313

i AB 1.53 7.06 297

= Lack Of Fit 0.000 0.000

e Pure Error 582 228
Lenth's ME 1.66

Lenth's SME 243
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Anova

Response 1

ANOVA for selected factorial model

a3

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

Source

Model
A-PEG 4000
B-ASAM SITR:
AB

Pure Error

Cor Total

Std. Dey.
Mean
CWV. %
PRESS

Final Equation in Terms of Coded Factors:

Sum of
sSquares
24518
4.51
237.61
7.08

5.82
255.00

0.85
17.75
4.81
13.10

Q3
+17.75
-0.61
-4.45
+0.77

A
*B
*A*H

df

1

Mean F
Square Value
63.06 114.16
451 6.20
237.61 326.57
708 8.7
0.73
R-Squared
Adj R-Sguared

Pred R-Squared
Adeq Precigion

p-value
Prob >F
< [.0001
0.0375
= 0.0001
0.0143

08772
0.59586
0.5486
21187
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significant



d. Peningkatan kelarutan

Transform

yh Tranzfarm |,|"_ Effects

Lo anove,

g Diagnostics |£h-1|:u:iel Graphs

To analyze this rezponse, click on the above icons in Succession.

Transformation Equation

Square root Mone (lambda = 1.0}
Matural log
Base 10 log }":}f
Inverse =qrt
Inverse
Power
Logit
ArcSin =qrt

Slud R esld

Frediced Valus

lUse with a typical response.

Rezponsze ranges from 133.208 to 135.474.
Ratio of max to min is 1.017 1

A ratio greater than 10 usually indicates a transformation is reguired. For ratios
lezs than 3 the power trans forms have little effect.

Effect list

'1,‘3‘ Transform ‘|,|"_ Effectz % APONE .+ Diagnostics

|£I‘-.-1-:|del Graphs

Selection: - Order: |2FI -

| Term | Stdized Effects |5um of Squares | % C.n:lntrit:-utiun|

i A-PEG 4000 -0.42 0.53 8.67

[l B-ASAM STRAT -1.1% 422 68.85

il AB .40 0.45 &.00

(=] Lack Of Fit o.0oa 0.00a

B Pure Error 0.89 14.48
Lenth's ME 0.63

Lenth's SME .81
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Anova

Response 4 PHKELARUTAN
ANOVA for selected factorial model

Analysiz of variance table [Partial sum of squares - Type Ill]

Sum of Mean
Source Squares df Square
Model 525 3 175
A-PEG 4000 053 1 0.53
B-ASAM SITR 422 1 422
AB 049 i 0.49
Pure Error 0.29 & 0.11
Cor Total 6.13 11
Std. Dev. 0.33 R-Sguared
Mean 134.028 Adj R-Squared
CV. % 0.25 Pred R-Sguared
PRESS 2.00 Adeqg Precision

Final Equation in Terms of Coded Factors:

PRELARUTAN =
+134.08
021 *A
-0.58 *B
+0.20 *A*B

Value
1575
479
38.04
4472

0.8552
0.2009
0.6742

8.356

p-value
Prob >F
0.0010
(L0601
(0003
0.0687
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significant



Lampiran 9. Penentuan formula optimum

Lower Upper Lower Upper

Hame Goal Limit Limit Weight Weight Importance

PEG 4000 iz in range 4 6 1 1 3

ASAN SITRAT iz in range 15 25 1 1 3

Qa3 maximize 20 23.6933 1 1 3

PRELEMBARAN minimize 33.3333 320 1 1 3

DE15 maximize 40.02598 438332 1 1 3

PRELARUTAN maximize 133.208 135.474 1 1 3
Solutions

Number PEG 4000 ASAM SITRAT (13 PKELEMBAPAN DE15 PHELARUTAN

1 4.00 15.00 235814 33.3333 43.6015 135.084

1 Solutions found
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Lampiran 10. Verifikasi formula optimum

a. Peningkatan kelembapan

77

Descriptive Statistics
M Mean Std. Deviation | Minimum | Maximum
HASILKELEMEBAFAM 2 33,8100 G7882 33,33 34,29
One-Sample Kolmogorov-Smirnov Test
HASILKELEM
BAPARM
M 2
Normal Parameters®P Mean 33,8100
Std. Deviation GT882
Most Extreme Differences  Absolute 260
Fuositive 260
Megative -, 260
Kaolmogorov-Smirnov 2 368
Asymp. Sig. (2-tailed) 899
a. Test distribution is Mormal.
b. Calculated from data.
One-Sample Statistics
Std. Error
Il Mean Stdl. Deviation Mean
HASILKELEMBAPARN 2 | 33,8100 67882 48000
One-Sample Test
TestValue=33.33
95% Confidence Interval of the
Mean Difference
t df Sig. (2-tailed) Difference Lower Upper
HASILKELEMBAPAN 1,000 1 A00 48000 -5,6190 65790




b. DE15
Descriptive Statistics
M Mean Std. Deviation | Minimum | Maximum
HASIL DE14 2 433058 41825 4301 43 60
One-Sample Kolmogorov-Smirnov Test
HASILDE1S
M 2
Normal Parameters®? Mean 43,3058
Std. Deviation 41825
Most Extreme Differences  Absolute 260
Posgitive 260
Megative -,260
Kolmogorov-Smirnoy £ S68
Asymp. Sig. (2-tailed) 899

a. Test distribution is Mormal.

b. Calculated from data.

One-Sample Statistics

Std. Error

M Mean Std. Deviation Mean

HASIL DE15 2 | 433058 41825 29875
One-Sample Test
TestValue = 43.60
95% Confidence Interval of the
Mean Difference

t df Sig. (2-tailed) Difference Lower Upper

HASIL DE15 - 845 1 02 -28425 -4, 0621 34636
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c. Q3
Descriptive Statistics
M Mean Std. Deviation | Minimum | Maximum
HASIL 03 2 22,5800 84853 22,38 23,58
One-Sample Kolmogorov-Smirnov Test
HASIL 03
I 2
Mormal Parameters™® Mean 22,9800
Std. Deviation 84853
Most Extrame Differences  Absolute 260
Fositive 260
Megative -, 260
Kolmogorov-Smirnoy £ 3648
Asymp. 5ig. (2-tailed) Sag

a. Test distribution is Mormal.

b. Calculated from data.

One-Sample Statistics

Std. Errar

N Mean Std. Deviation Mean

HASIL @13 2 | 228800 84843 60000
One-Sample Test
TestValue=23.58
95% Confidence Interval of the
Mean Difference

t df Sig. (2-tailed) Difference Lower Upper

HASIL Q3 -1,000 1 400 -,60000 -B2237 70237

79



d. Peningkatan kelarutan

Descriptive Statistics

80

M Mean Std. Deviation | Minimum | Maximum
HASIL PEMIMNGHATAM - ,m
KELARUTAMN 2 [ 135,022 Joarag 13486 135,08
One-Sample Kolmogorov-Smirnov Test
HASIL
PEMIMGHATA
I
KELARUTAM

M 2
Mormal Parameters®® Mean 135,022

Std. Deviation 08768
Most Extreme Differences  Absolute 260

Fositive 260

Megative -, 260
Kolmogorov-Smirnov £ 368
Asymp. Sig. (2-tailed) ,899

a. Test distribution is Mormal.
h. Calculated from data.
One-Sample Statistics
Std. Errar
I Mean Std. Deviation Mean
HASIL PEMIMNGKATAMN " . "
KELARUTAN 2 | 135,022 08768 J0E200
One-Sample Test
TestValue=135.08
95% Confidence Interval of the
Mean Difference
t df Sig. (2-tailed) Difference Lower Upper

HASIL PENINGKATAMN - .
KELARUTAN -835 1 A2 -,05800 -,84458 7288
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Lampiran 11. Certified of analysis (COA)
a. COA Asam sitrat

O PT.BRATACO -y
SERTIFIKAT ANALISIS

Nama Bahan : Acid Citric Anhydrate Import

No Batch 1J 0021/19 (2AX1810026)

Ex : Weifang Ensign Industry Co., LTD (China)

E.D : 10/2021

Grade :Farma

Parameter Unit Spesifikasi Hasil Metode Tes

Pemerian - Hablur, tidak berwarna, tidak Sesuai Fl 1V

berbau, rasa sangat asam,
agak hygroskopik, merapuh
dalam udara kering dan panas

Kelarutan - Larut dalam 1 bagian air,1,5 Sesuai Fl IV
Bagian etanol,sukar larut dalam
eter P

Identifikasi - Larutan air bereaksi asam, jika Sesuai Fl IV
dinetralkan menunjukkan reaksi
sitrat

Oksalat ' Netralkan 10 ml larutan (1dim10) Sesuai Fl v

dengan NH4OH 6 N, tambahkan
5 tetes HCI 3 N, dinginkan,
tambahkan 2 ml CaCl; LP
(tidak terjadi kekeruhan)

Susut
Pengeringan % < 0,5% (Bentuk Anhydrate) 0,11 % Fl IV

Kadar % 99,5% - 101,0% 100,02% FIl1IV

Kesimpulan : Memenuhi Syarat

Cikarang, 11 -01 —-2019

Penseriksa

Penanggung Jawab

= PNt b ) \
//;'y 29 = Mz e
8.y AV \
L7 U Y23 I
Nutia Novisant .
lutia Noyiyanty | Dra. Tri Hartati
QC StatT Apoteker
SIK.3836/B
HEAD OFFICF 41 Cadonrg Baurd No. 76, Jokara Pus 10150, Telp (0211 ISI279 (hanvng) Fax (UZ1) 3522734 E mal biosckgitrataco com
PHANCH OFFICF - IAKATTTA A Marqgoa Basar VNG 5 aRata 11180 Telp (021) 6200113 (huntng 3 lines) Fas (021) 8292430
A1 Bousevard Rayns Blos TEZ No 5 Jakanta 14240 Telp (021) AS845602.94 Fax. (021) 4832615
- RANDUNG 4 Kesaatmg No 0. Banduryg Telp (027) 1077128 6000B08 Far (022, sa0T9
Ji Tornsan twota No 776G, Baroung Tetp (D22) 7101277 7210008008 Fax W22y 72030
- SEMARANG A Angen Kaameo No 10 Telp [(]2:‘]&"5272., 3415998 Fax (024) 6214880
. YOG YA N Bayancham No 45 Yogya Tek (0274) 543040, 615390 Fas (0274) S41140
- SURANAYA 41 Tetw No B8 Siebtaym Tein (071) SI22887 SI26087 Fax (031) S31048%
- MEDAN 41 Isanaan Muda o 40 B Moectin Toln (D61) 4148272, 4523156 Fax. 1081 4525906

TANGEFRANG. BOGOR. CIKARANG CIREBON, TASIKMALAYA SOLD PURWOKERTO TEGAL MALANG, SIDOARJIC. DENPASAR. PALEMBANG. MAKASSAR
The c and Ing [f

SR HRANCH CFFIGTE




b. COA natrium bikarbonat

P&ama%&wr ‘
Paran d

pac V51

. .
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Lampiran 12. Dokumentasi hasil praktikum

RH pada suhu dingin RH pada suhu ruang

Dispersi padat meloksikam



Granul dispersi padat meloksikam

Persen kelembapan formula optimum
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Hasil uji waktu larut tablet effervescent
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a. Spektra FTIR meloksikam

Lampiran 13. Hasil FTIR

auoN ‘uonezipody
[wo/y] uonnjosay

0l ‘sueog jo 'oN wesiojw
£0:LEZL 6L0Z/S0/Y0  ‘ewil/eleq uswwod
woy) wexsyojeu
005 0002 0008 000%
11-1\ ! R — . _ L 1 1 I 1 :
0
. 8
I s
81z'12]  65'68] 6'TLLE| 8L'GoEE| 2uL's| evesee| Lz
828 S6'486Z  9'8LOE| €88'LY  1E'6 9z
80'268Z /8'6262 VEB'BE €8l se
[ zL'5292 . 22'998T, €8v'Zy 859582 ¥Z L
C “elz8e yigvy  siez ez o
£9'9¥.2 Sy M'vbiz| 2T
_ 'v8SZ, 21'292| 20V'1G| 616292 12,
A o'oLvz 68'zesz| 6/8'€S 96'0252 L
98'6/22  10'08€2 20'.8. 2z'veee ,
LZ'ecle| 8eviee €v1'l9 6v'802Z ov
11'v09L| 82'859L £88'9) £1'2291 I
" eevz ve'avsl ,,
! €L 55’625}
vevez zeuevl 508’5, 8z'9spL _
2 ; 19611 | I
: | LVLLEL -09
9L'962L bz'LZEl
66€'66, 152621 £1'082)
606'sl| 85'€0ZL| 85'0EZL
ovz'Lz| 60411 §9'10ZL
_6v6'6| 62'/GLL  98'89LL 7
| 15221h
Z'Ls0L, L
6 1%
81'se8|
8e'12.| ,
10 _Zvs| 860/ ZeloE U _ 1] ﬁ o
eosy| (1) ese@ (M) eseq oyuj ‘10D | Aysusjuj  jeed , E : e




87

b. Spektra FTIR asam sitrat
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c. Spektra FTIR PEG 4000
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d. Spektra FTIR formula 1
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e. Spectra FTIR formula 2
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Spectra FTIR formula 3
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g. Spektra FTIR formula 4
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