BAB V
KESIMPULAN DAN SARAN

A. Kesimpulan

Kombinasi crospovidone sebagai superdisintegrant dan cellactose® sebagai
filler-binder berpengaruh terhadap sifat fisik sediaan FDT metoklopramid
HCI vyaitu kekerasan, kerapuhan, waktu hancur, dan disolusi obat.
Crospovidone meningkatkan kekerasan dan waktu hancur in vitro dan in vivo,
sedangkan cellactose® meningkatkan laju alir serbuk sediaan FDT
metoklopramid HCI.

Konsentrasi crospovidone 7% (10,5 mg) dan cellactose® 53% (79,5 mg) pada
sediaan FDT metoklopramid HCI memberikan sifat fisik tablet dan pelepasan

obat yang optimum.

B. Saran
Perlu dilakukan penelitian lebih lanjut sediaan FDT metoklopramid HCI
dengan dilakukan kompleks inklusi zat aktif untuk memberikan rasa tablet
lebih nyaman di mulut.
Perlu dilakukan penelitian lebih lanjut dengan menggunakan metode lain

seperti moulding yang dapat memperbaiki mutu fisik tablet.
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Lampiran 1. Skema penelitian sediaan FDT metoklopramid HCI

Metoklopramid HCI

Rancangan formula FDT metokloramid HCI

v

Formula 1

Crospovidone
: Cellactose

0% : 100%

-

Formula 1

Crospovidone
: Cellactose

50% : 50%

v

-

Formula 1

Crospovidone
: Cellactose

100% : 0%

(1

2. Kerapuhan

. Kekerasan

. | /
(1- Uji waktu alir ) Campuran serbuk
2. Uji o massa tablet
kompresibilitas
3. Carr’s  index
dan hausner
ratio
\- J/ :
Pencetakan campuran serbuk massa tablet
A 4
FDT metoklopramid HCI
Disolusi !

(Qs dan DE3)

Uji mutu fisik sediaan FDT

v

Data

A

Analisis data

Kesimpulan

3. Waktu hancur
in vitro & in
Vivo

4. Waktu
pembasahan

5. Tanggap rasa

6. Keseragaman
kandungan

\




Lampiran 2. Certificate of Analysis Metoklopramid HCI
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Lampiran 3. Certificate of Analysis Crospovidone




Lampiran 4. Certificate of Analysis manitol
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Lampiran 5. Hasil sediaan FDT metoklopramid HCL

Formula 1 Formula 2

Formula 3
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Lampiran 6. Hasil uji siat fisik massa serbuk sediaan FDT metoklopramid
HCI

Formula 1 Formula 2

Formula 3
1. Hausner ratio dan carr’s index
Formula 1
Bobot serbuk  Bulk density Tapped Hausner ratio  Carrs’s index
(9) (9/mL) density (g/mL) (%)
(9/mL)
19,521 0,65 0,67 1,031 2,99
19,523 0,65 0,67 1,031 2,99
19,521 0,64 0,66 1,031 3,03
Rata-rata 0,65 0,67 1,031 3,00

SD 0,006 0,006 0,0 0,03
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Formula 2
Bobot serbuk  Bulk density Tapped Hausner ratio  Carrs’s index
(9) (g/mL) density (g/mL) (%)
(9/mL)
19,525 0,7 0,73 1,043 4,11
19,523 0,69 0,72 1,043 4,17
19,524 0,7 0,73 1,043 4,11
Rata-rata 0,7 0,73 1,043 4,13
SD 0,006 0,005 0,0 0,03
Formula 3
Bobot serbuk  Bulk density Tapped Hausner ratio  Carrs’s index
(9) (g/mL) density (g/mL) (%)
(9/mL)
19,521 0,65 0,69 1,062 5,8
19,524 0,65 0,7 1,077 7,14
19,523 0,65 0,69 1,062 5,8
Rata-rata 0,65 0,69 1,067 6,25
SD 0,0 0,005 0,009 0,78

Contoh perhitungan fofrmula 1 replikasi 1:

e Bulk density
Pb=M/Vb

Pb =19,521/30

Pb = 0,6507

C=M/V;

D:=19.521/29

D:=0,75

Tapped density

- Hausner ratio
Hausner ratio = (E =1,031

0,65

- Carr’s index

Carr’s index =

0,75-0,65

=2,99%

X 100%



2. Waktu alir
Replikasi Waktu alir (detik)
F1 F2 F3
1 0,7 0,61 0,69
2 0,69 0,62 0,69
3 0,7 0,6 0,68
Rata-rata 0,7 0,61 0,69
SD 0,006 0,01 0,006
3. Sudut diam
Replikasi Sudut diam (°) F1
Tinggi Diameter Sudut diam
1 2 8,5 25,20
2 2 8,5 25,20
3 2 8,4 25,46
Rata-rata 2 8,47 25,29
SD 0,006
Replikasi Sudut diam (°) F2
Tinggi Diameter Sudut diam
1 2 7,7 27,45
2 2 7,6 27,76
3 2 7,6 27,76
Rata-rata 2 7,63 27,66
SD 0,18
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Replikasi Sudut diam (°) F3

Tinggi Diameter Sudut diam
1 2 7,5 28,07
2 2 7,5 28,07
3 2 7,6 27,76
Rata-rata 2 7,53 27,97
SD 0,18
Contoh perhitungan F1 replikasi 1:
Tinggi =20
Diameter = 8,5
Tana = 2,0 =047
4,25

a = 25,20’



Lampiran 7. Pemeriksaan sifat fisik sediaan FDT metokopramid HCI

1. Kekerasan tablet

Kekerasan tablet (kg)

Formulal Formula2  Formula3

1 4,17 3,31 4,58

2 4,13 3,28 4,58

3 4,17 3,36 4,52

Rata-rata 4,16 3,32 4,56

SD 0,11 0,10 0,33

Persamaan simplex lattice design

Replikasi

e A=1
B=0

Y =a(A)+b(B)+ab(A) (B)

456=a(1l)+b(0)+ab(1)(0)
= 4,56

0

1

a
A
B
Y

a(A) +b(B)+ab(A) (B)
4,16 =a (0) + b (1) +ab (0) (1)
b =416
e A=05
B=0,5
Y =a(A)+b(B)+ab(A) (B)
3,32 =4,56 (0,5) + 4,16 (0,5) + ab (0,5) (0,5)
ab =-4,04
Hasil ANOVA simplex lattice design

yA Transform & FitSummary fy Model B anova |5 Disgnostics ™1 Model Graphs
A Analysis of Variance  + & Fit Statistics =+ Model Comparison Statistics
ANOVA for Quadratic model Fit Statistics
Response 1: Kekerasan
Std. Dev.  0.0340 R 09971
IR :“m of | SMEE" Fvalue | p-value Mean 401 Adjusted R* 0.9962
e Lot CV.% 08474 Predicted R | 0.9935
242 2| 121 104688 < 0.0001 significant Adeq Precision | £3.3052
Olinear Midture | 0.2412| 1) 0.2412 20885 < 00001
AB 218/ 1) 218 188430 < 00001
Pure Error 0.0068 B 00012 The Predicted R of 0.9936 is in reasonable agreement with the
Cor Total 47| 8 Adjusted R® of 0.9962; ie. the difference is less than 0.2

Adea Precision measures the sianal to noise ratie. A ratio
1 Inference for linear mixtures uses Type | sums of squares. @
[B Cofficients = = Coded Equation Real Equation = Actual Equatio

Mixture Component coding is L_Pseudo. ) .
Sum of squares is Type Ill - Partial Coefficients in Terms of Coded Factors

The Model F-value of 104668 implies the model is significart, There is Component | Coeffident | | Standard | 85% €1 85% C1

only a 0.01% chance that an F-value this large could occur due to noise (EhEE ECo 8 owil I ioh
A-Cellactose 456 1 0.0196 451 461 1.25

P-values less than 0.0500 indicate model terms are significant. In this B-Crospovidone 416 1 0.0196 4.1 4211.25

case A, B, AB are significant modlel terms, Values greater than 0.1000 8 417 1 00961  -441 -394 150

indicate the model terms are not significant. If there are many



2. Kerapuhan tablet

Kerapuhan tablet

Replikasi Formulal Formula2  Formula3
1 0,69 0,76 0,47
2 0,73 0,88 0,50
3 0,70 0,7 0,39
Rata-rata 0,71 0,810 0,46
SD 0,02 0,07 0,06

Contoh perhitungan % kerapuhan formula 1 replikasi 1

_ (3,276)—(3,2532)
- (3,276)

F=0,69%

F X 100%

Persamaan simplex lattice design

e A=1
B=0

Y =a(A)+b (B) +ab (A) (B)
0,46 =a (1) + b (0) + ab (1) (0)

a =46

e A=0
B=1

Y =a(A)+b (B) +ab (A) (B)
0,71=a(0) + b (1) +ab (0) (1)

b =071
e A=0,5
B=05

Y =a(A) +b (B) +ab (A) (B)
0,81 = 0,46 (0,5) + 0,71 (0,5) + ab (0,5) (0,5)

ab =0,88
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Hasil ANOVA simplex lattice design

ANOVA for Quadratic model

Response 2: Kerapuhan

Sum of

Source
Squares
02015
Linear Mixture  0.1001
AB 0.1014
Pure Error 00172
Cor Total 0.2186!

df5

2
1
1
6
8

Mean
quare

F-value | p-value

01007 3524 0.0005 significant
01001 35.03| 0.0010:
0.1014 3546, 0.0010:

0.0029

 |nference for linear mixtures uses Type | sums of squares. @

Mixture Component coding is L Pseudo.
Sum of squares is Type Il - Partial

Fit Statistics

Std. Dev. | 0.0535
Mean 06802
CV.% 8.10

4 0.9216
Adjusted R 0.8954
Predicted R* 0.8235
Adeq Precision 114776

The Predicted R® of 0.8235 is in reasonable agreement with the
Adjusted R’ of 0.8954; i.e. the difference is less than 0.2.

Adea Precision measures the sianal to noise ratio. A ratio

(3 Coefficients = = Coded Equation

Real Equation = Actual Equatior

Coefficients in Terms of Coded Factors

The Model F-value of 35.24 implies the model is significant. There is Component CEuetﬁmsnt

only a 0.05% chance that an F-value this large could occur due to stimate

noise. A-Cellactose 04560 1
B-Crospavidone 07144 1

P-values less than 0.0500 indicate model terms are significant. In this AB 00005 1

rase A B AR are sinnificant madel terms. Values areater than 0.1000

3. Waktu hancur
Replikasi Waktu hancur (detik)
eplikasi
Formulal Formula2  Formula3

1
2
3

55,02
55,06
55,03

40,05
40,07
40,04

37,16
36,58
37,14

Rata-rata

55,04

40,05

36,96

SD

0,02

0,02

0,33

Persamaan simplex lattice design

e A=1
B=0

Y =a(A)+b (B) +ab (A) (B)
36,96 = a (1) + b (0) + ab (1) (0)

a
A=0
B=1
Y =

= 36,96

a(A)+b(B)+ab(A)(B)

55,04 = a (0) + b (1) + ab (0) (1)

b =055,04
e A=0,5
B=05

Standard | 95% CI| 95% CI
. VIF

Error | Low | High
0.0309 03805| 05313 1.25
0.0309 0.6388| 0.7898 125

0.1512 0.5304| 1.27 1.50
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Y=a(A)+b(B)+ab(A) (B)
40,05 = 36,96 (0,5) + 55,04 (0,5) + ab (0,5) (0,5)
ab =-238

Hasil ANOVA simplex lattice design

ANOVA for Quadratic model Fit Statistics
Response 3: Waktu hancur
Std. Dev. | 0.1807 R 0.99%
Source SSum of | 4 SMean Fvalue | p-value Mean 4402 Adjusted R* 0.9995
EIE O : CV.% | 04332 Predicted R* | 09991
56083 2 28042 771319 < 0.0001 significant Adeq Precision 1642077
“Linear Mixture  480.15 1 49015 13482.09 < 0.0001
AB 7068 1 7064 194430 «<0.0001
Pure Error 02121 & 00264 Thsf Predictled R of 0.9391 s in .reasunab.le agreement with the
o Adjusted R” of 0.9995; i.e. the difference is less than 0.2.
Cor Total 36103 8

. Adea Precision measures the sianal to noise ratio. A ratio
" nference for linear mixtures uses Type | sums of squares.®

BCoeﬁwc\ents ¥ = Coded Equation Real Equation = Actual Equatio

Mixture Component coding is L_Pseude.

Sum of squares is Type Il - Partial Coefficients in Terms of Coded Factors

The Model F-value of 7713.19 implies the model is significant. There is Component c;:tnif:t df St;:iird 9:L906WC\ g:“%ha VIF

only a 0.01% chance that an F-value this large could occur due to noise. g
A-Cellactose 3696 1| 01101 3669 37.23 125

P-values less than 0.0500 indicate model terms are significant. In this B-Crospovidone 5504 1| 01101 5477 5531125

case A, B, AB are significant model terms. Values greater than 0.1000 AB 2378 1 05393 -25.10 -22.46 150

indicate the model terms are not sianificant. If there are many

4. Waktu pembasahan

Waktu pembasahan (detik)
Formulal Formula2 Formula3
1 80,22 76,29 69,53
2 81,13 77,52 68,94
3 80,19 76,33 69,58
Rata-rata 80,51 76,71 69,35
SD 0,44 0,57 0,29

Replikasi
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5. Nilai penerimaan keseragaman kandungan

Formula 1
Tablet Bobot tablet (mg) Absorbansi  Jumlah terukur (mg)  Persentase (%)
1 152 0,400 10,04 100,44
2 154 0,403 9,71 97,11
3 152 0,412 9,81 98,14
4 156 0,396 9,65 96,53
5 152 0,407 9,69 96,87
6 154 0,413 9,97 99,69
7 154 0,413 9,97 99,69
8 156 0,400 9,76 97,58
9 155 0,399 9,67 96,69
10 156 0,409 9,99 99,94
Rata-rata 9,83 98,27
SD 1,52
NP 3,65
Contoh perhitungan Formula 1:
Volume awal =100 ml

Faktor pengenceran =10
X(rata'rata) = SlOl %, maka M = 98.5 S Xrata-rata 5101.5%

NP = [ M'Xrata-rata] + ks
= [98,27 — 98,27] +2,4x1,52

=3,65%
Formula 2
Tablet Bobot tablet (mg) Absorbansi  Jumlah terukur (mg)  Persentase (%)
1 150 0,411 9,66 96,59
2 150 0,413 9,71 97,10
3 150 0,416 9,79 97,86
4 158 0,385 9,99 99,91
5 158 0,383 9,94 99,35
6 158 0,386 10,02 100,19
7 150 0,415 9,76 97,61
8 150 0,409 9,61 96,09
9 150 0,42 9,89 98,87
10 152 0,399 9,61 96,09
Rata-rata 9,79 97,97
SD 1,54

NP 3,69
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Formula 3
Tablet Bobot tablet (mg) Absorbansi  Jumlah terukur (mg)  Persentase (%)

1 150 0,409 9,61 96,09
2 152 0,412 9,95 99,45
3 152 0,391 9,40 94,02
4 152 0,407 9,82 98,16
5 154 0,399 9,86 98,63
6 154 0,403 9,97 99,69
7 154 0,403 9,97 97,69
8 156 0,387 9,79 97,94
9 156 0,389 9,85 98,49
10 156 0,387 9,79 97,94

Rata-rata 9,80 98,01

SD 1,76

NP 4,23
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6. Uji tanggap rasa

LEMBAR KUISIONER TANGGAP RASA FAST DISINTEGRATING
TABLET METOKLOPRAMID HCI

Petunjuk pengisian :
1. Mengisi identitas diri pada tempat yang disediakan.
2. Cobalah satu formula fast disintegrating tablet yang sebelumnya berkumur
terlebih dahulu dengan air putih, kemudian masukkan tablet ke dalam
mulut dan biarkan tablet larut sendiri dan bercampur dengan saliva di
dalam mulut, lalu coba formula berikutnya dengan cara yang sama.

3. Isilah penilaian anda pada kolom di bawah ini :

Identitas responden

Nama
Usia
Rasa tablet Waktu
Formula ) Agak _ hancur
Manis _ Pahit _
pahit (detik)
F1
F2
F3

4. Berikan penilaian dengan memberi tanda centang (\) pada form.



a. Data kuesioner
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Respon
No Responden Rasa Waktu hancur (detik)
F1 F2 F3
1. Jevi 3 59,20 43,11 40,85
2. Riza 3 58,56 42,93 39,67
3. Afi 2 58,43 43,45 40,08
4. Dinda 2 59,24 42,38 39,57
5. Mila 2 57,82 43,06 39,49
6. Winda 2 58,12 42,80 39,20
7. Rohmah 3 58,38 42,48 40,25
8. Ais 2 58,91 42,30 39,87
9. Dinar 2 57,76 42,63 39,51
10. Ludy 3 58,81 43,97 40,22
11. Putri 2 59,16 42,71 40,31
12. Ida 2 57,96 42,28 39,82
13. Lindya 2 58,22 42,18 39,65
14. Diah 2 57,38 42,73 39,43
15. Mahda 2 57,82 43,12 39,51
16. Bagus 2 57,59 43,54 40,49
17. Fahmi 2 57,86 42,67 39,86
18. Widia 2 57,91 43,51 39,59
19. Ayen 3 58,43 42,66 39,44
20. Adin 3 57,77 42,91 39,87
70% agak 58,27 42,87 40,85 £
Rata-rata pahit 0,56 0,48 0,42
30% pahit

Keterangan :

1 = Manis

2 = Agak pahit

3 = Pahit



Lampiran 8. Disolusi sediaan FDT metoklopramid

1. Hasil disolusi
Formula 1 (Tablet 1)

Menit Abosrbansi fp l;%c;?r Kag;;g,bat Koreksi Total v AUC PE
koreksi disolusi (%)
(ppm) 900 ml (mg)
0 0 0 0 0 0 0 0 0 0
0,5 0,11 12,0761 1,8685 0 0 2,0761 20,7609 10,3804
1 0,221 14,8728 4,3855 0,0208 0,0208  4,8935 48,9325 34,8481 71 723
2 0,307 17,0396 6,3356 0,0487 0,0695  7,1090 71,0905 120,026
3 0,365 1 8,5009 7,6508 0,0704 0,1399  8,6408 86,4007 157,498
Total 322,752
Contoh perhitungan Formula 1 tablet 1 (Qs) :
e Kadar obat (ppm) 'y=a+bx
0,365 =0,0276 + 0,03969x
x = 8,5009
e Kadar obat dalam 900 mL (mg) : Kadar = kadar obat (ppm) x 0,9

=8,5009 x 0.9 =7,6508 mg
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volume sampling

- X kadar obat dalam 900 mL pada pengambilan sampling sebelumnya (mg)

volume medium disolusi

=2 x6,3356
900

Koreksi : Koreksi =

=0,0704
Total koreksi : Total koreksi = koreksi pada pengambilan sampling sebelumnya + koreksi
=0,0704 + 0,0695
=0,1399

Qs (jJumlah zat aktif yang terdisolusi) : Q = total koreksi menit ke-3 + kadar obat (ppm) menit ke-3
=0,1399 + 8,5009
= 8,6408

_ jumlah zat aktif terdisolusi menit ke—3

% disolusi : % disolusiz = : x 100 %
kadar zat aktif

_ 8,6408
10

= 86,4077 %

X 100%

AUC : AUC = (Waktu ke-n — menit pada waktu sebelumnya) x (% disolusi + % disolusi sebelumnya)
=(3-2) x (86,4077 + 71,0905)
= 157,498
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AUC Total

e DE :DE=

_ 322,752
150 x 3

X 100%

=71,7227%
Formula 1 (Tablet 2)

- bobot tablet x waktu sampling

Menit Abosrbansi fp lf)%c;?r Kaéj ;;ﬁ]bat Koreksi Total 7 AUC PE
koreksi disolusi (%)
(ppm) 900 ml (mg)
0 0 0 0 0 0 0 0 0 0
0,5 0,114 1 2,179 1,9592 0 0 2,1769 21,7687 10,884
1 0,225 14,9735 4,4762 0,0218 0,0218  4,9953 49,9531 35,861 72469
2 0,31 17,1151 6,4036 0,0497 0,0715 7,1866 71,8665 121,82
3 0,362 18,4253 7,5828 0,0712 0,1427 85680 85,6795 157,55
Total 326,11
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Formula 1 (Tablet 3)

) ) Kadar Kadar obat ) Total % DE
Menit Abosrbansi  fp obat dalam Koreksi coreksi disolusi AUC %)
(ppm) 900 ml (mg)
0 0 0 0 0 0 0 0 0 0
0,5 0,12 12,3280 2,0952 0 0 2,3280 23,2804 11,6402
1 0,23 15,0995 4,5896 0,0233 0,0233 51228 51,2280 37,2542 73,081
2 0,31 1 71151 6,4036 0,0510 0,0743  7,1894 71,8942 123,122
3 0,359 18,3497 7,5147 0,0712 0,1454  8,4951 84,9514 156,846
Total 328,862
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Formula 1 (Tablet 4)

Menit Abosrbansi fp lé?)o;?r Kag;;g,bat Koreksi Total v AUC P&
koreksi disolusi (%)
(ppm) 900 ml (mg)
0 0 0 0 0 0 0 0 0 0
0,5 0,12 12,3280 2,0952 0 0 2,3280 23,2804 11,6402
1 0,221 14,8728 4,3855 0,0233 0,0233  4,8960 48,9604 36,1204 72196
2 0,307 17,0396 6,3356 0,0487 0,0720 7,1116 71,1156 120,076
3 0,363 1 8,4505 7,6054 0,0704 0,1424  8,5929 85,9289 157,045
Total 324,881
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Formula 1 (Tablet 5)

Menit Abosrbansi fp lé?)o;?r Kag;;g,bat Koreksi Total v AUC P&
koreksi disolusi (%)
(ppm) 900 ml (mg)
0 0 0 0 0 0 0 0 0 0
0,5 0,112 1 2,1265 1,9138 0 0 2,1265 21,2648 10,6324
1 0,225 14,9735 4,4762 0,0213 0,0213  4,9948 49,9481 35,6064 72 464
2 0,31 1 7,1151 6,4036 0,0497 0,0710 7,1861 71,8614 121,81
3 0,364 1 8,4757 7,6281 0,0712 0,1422 8,6178 86,1784 158,04
Total 326,088
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Formula 1 (Tablet 6)

Menit Abosrbansi fp lé?)o;?r Kag;;g,bat Koreksi Total v AUC P&
koreksi disolusi (%)
(ppm) 900 ml (mg)
0 0 0 0 0 0 0 0 0 0
0,5 0,116 1 2,2273 2,0045 0 0 2,2273 22,2726 11,1363
1 0,23 1 5,0995 4,5896 0,0223 0,0223 51218 51,2179 36,7453 72 396
2 0,306 17,0144 6,3129 0,0510 0,0733 7,0876 70,8763 122,094
3 0,359 1 8,3497 7,5147 0,0701 0,1434  8,4931 84,9312 155,808
Total 325,738
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Formula 2 (tablet 1)

Menit Abosrbansi fp lé?)o;?r Kag;;g,bat Koreksi Total v AUC P&
koreksi disolusi (%)
(ppm) 900 ml (mg)
0 0 0 0 0 0 0 0 0 0
0,5 0,152 13,1343 2,8209 0 0 3,1343 31,3429 15,6715
1 0,231 1 5,1247 4,6122 0,0313 0,0313 51561 51,5606 41,4518 75,762
2 0,302 1 69136 6,2222 0,0512 0,0826  6,9962 69,9617 121,522
3 0,388 1 9,0804 8,1732 0,0691 0,1517 9,2321 92,3210 162,283
Total 340,928
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Formula 2 (tablet 2)

Menit Abosrbansi fp lé?)o;?r Kag;;g,bat Koreksi Total v AUC P&
koreksi disolusi (%)
(ppm) 900 ml (mg)
0 0 0 0 0 0 0 0 0 0
0,5 0,156 1 32351 2,9116 0 0 3,2351 32,3507 16,1754
1 0,236 15,2507 4,7256 0,0324 0,0324 52830 52,8304 42,5906 76 426
2 0,305 16,9892 6,2902 0,0525 0,0525  7,0740 70,7402 123,571
3 0,382 1 8,9292 8,0363 0,0699 0,0699  9,0840 90,8395 161,58
Total 343,916
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Formula 2 (tablet 3)

Menit Abosrbansi fp lé?)o;?r Kag;;g,bat Koreksi Total v AUC P&
koreksi disolusi (%)
(ppm) 900 ml (mg)
0 0 0 0 0 0 0 0 0 0
0,5 0,152 13,1343 2,8209 0 0 3,1343 31,3429 15,6715
1 0,22 14,8476 4,3628 0,0313 0,0313  4,8789 48,7891 40,066 74878
2 0,307 17,0396 6,3356 0,0485 0,0798  7,1194 71,1938 119,983
3 0,379 1 8,8536 7,9683 0,0704 0,1502 9,0038 90,0383 161,232
Total 336,952
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Formula 2 (tablet 4)

Menit Abosrbansi fp lé?)o;?r Kag;;g,bat Koreksi Total v AUC P&
koreksi disolusi (%)
(ppm) 900 ml (mg)
0 0 0 0 0 0 0 0 0 0
0,5 0,15 13,0839 2,7755 0 0 3,0839 30,8390 15,4195
1 0,231 1 51247 4,6122 00308 00308 51556 51,5556 41,1973 75533
2 0,302 1 69136 6,2222 0,0512 0,0821  6,9957 69,9567 121,512
3 0,386 1 9,0300 8,1270 0,691 0,1512 9,1812 91,8120 161,769
Total 339,898

87



Formula 2 (tablet 5)

Menit Abosrbansi fp lé?)o;?r Kag;;g,bat Koreksi Total v AUC P&
koreksi disolusi (%)
(ppm) 900 ml (mg)
0 0 0 0 0 0 0 0 0 0
0,5 0,158 13,2855 2,9569 0 0 3,2855 32,8546 16,4273
1 0,236 15,2507 4,7256 0,0329 0,0329 52835 52,8355 42,845 76655
2 0,305 16,9892 6,2902 0,0525 0,0854  7,0745 70,7453 123,581
3 0,384 1 8,9796 8,0816 0,0699 0,1553 9,1348 91,3485 162,094
Total 344,947
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Formula 2 (tablet 6)

Menit Abosrbansi fp lé?)o;?r Kag;;g,bat Koreksi Total v AUC P&
koreksi disolusi (%)
(ppm) 900 ml (mg)
0 0 0 0 0 0 0 0 0 0
0,5 0,152 13,1343 2,8209 0 0 3,1343 31,3429 15,6715
1 0,26 15,8554 5,2698 0,0313 0,0313 58867 58,8672 451051 7g 923
2 0,311 17,1403 6,4263 0,0586 0,0899  7,2302 72,3023 131,17
3 0,382 1 8,9292 8,0363 0,0714 0,1613  9,0905 90,9050 163,207
Total 355,153

89



Formula 3 (tablet 1)

Menit Abosrbansi fp lé?)o;?r Kag;;g,bat Koreksi Total v AUC P&
koreksi disolusi (%)
(ppm) 900 ml (mg)
0 0 0 0 0 0 0 0 0 0
0,5 0,165 1 3,4618 3,1156 0 0 3,4618 34,6183 17,3091
1 0,2305 1 51121 4,6009 0,0346 0,0346 51467 51,4674 43,0428 gy 914
2 0,3445 1 7,9844 7,1859 0,0511 0,0857 8,0701 80,7012 132,169
3 0,4175 1 9,8236 8,8413 0,0798 0,1656  9,9892 99,8922 180,593
Total 373,114
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Formula 3 (tablet 2)

Menit Abosrbansi fp lé?)o;?r Kag;;g,bat Koreksi Total v AUC P&
koreksi disolusi (%)
(ppm) 900 ml (mg)
0 0 0 0 0 0 0 0 0 0
0,5 0,168 1 3,5374 3,1837 0 0 3,5374 353741 17,6871
1 0,2308 1 51197 4,6077 00354 00354 51551 51,5505 43,4623 g3 706
2 0,35 1 8,1230 7,3107 0,0512 0,0866  8,2095 82,0952 133,646
3 0,417 1 9,8110 8,8299 0,0812 0,678 9,9788 99,7884 181,884
Total 376,679
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Formula 3 (tablet 3)

Menit Abosrbansi fp lé?)o;?r Kag;;g,bat Koreksi Total v AUC P&
koreksi disolusi (%)
(ppm) 900 ml (mg)
0 0 0 0 0 0 0 0 0 0
0,5 0,166 13,4870 3,1383 0 0 3,4870 34,8702 17,4351
1 0,2304 15,1096 4,5986 0,0349 0,0349 51445 51,4447 43,1575  gq 247
2 0,356 18,2741 7,4467 0,0511 0,0860 18,3601 83,6009 135,046
3 0,4173 1 9,8186 8,8367 0,0827 0,1687  9,9873 99,8730 183,474
Total 379,112
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Formula 3 (tablet 4)

Menit Abosrbansi fp lé?)o;?r Kag;;g,bat Koreksi Total v AUC P&
koreksi disolusi (%)
(ppm) 900 ml (mg)
0 0 0 0 0 0 0 0 0 0
0,5 0,165 1 3,4618 3,1156 0 0 3,4618 34,6183 17,309
1 0,2305 1 51121 4,6009 0,0346 0,0346 51467 51,4674 43,043 g 914
2 0,3445 1 7,9844 7,1859 0,0511 0,0857 8,0701 80,7012 132,17
3 0,4175 1 9,8236 8,8413 0,0798 0,1656  9,9892 99,8922 180,59
Total 373,11
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Formula 3 (tablet 5)

Menit Abosrbansi fp lé?)o;?r Kag;;g,bat Koreksi Total v AUC P&
koreksi disolusi (%)
(ppm) 900 ml (mg)
0 0 0 0 0 0 0 0 0 0
0,5 0,166 13,4870 3,1383 0 0 3,4870 34,8702 17,435
1 0,2308 1 51197 4,6077 00349 00349 51545 515455 43,208 g35gg
2 0,35 1 8,1230 7,3107 0,0512 0,0861 8,2090 82,0902 133,64
3 0,417 1 9,8110 8,8299 0,0812 0,673  9,9783 99,7833 181,87
Total 373,11
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Formula 3 (tablet 6)

Menit Abosrbansi fp lé?)o;?r Kag;;g,bat Koreksi Total v AUC P&
koreksi disolusi (%)
(ppm) 900 ml (mg)
0 0 0 0 0 0 0 0 0 0
0,5 0,166 13,4870 3,1383 0 0 3,4870 34,8702 17,435
1 0,2308 1 5,1197 4,6077 0,0349 0,0349 51545 51,5455 43,208 84,281
2 0,356 18,2741 7,4467 0,0512 0,0861 8,3602 83,6019 135,15
3 0,4173 1 9,8186 8,8367 0,0827 0,1688  9,9874 99,8740 183,48
Total 379,27
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Lampiran 9. One Sample T-test

I.  Verifikasi poin prediksi formula optimum

Factors
Component MName Level | Low Level | High Level | Std. Dev. | Coding
A Crospovidone | 10.50 1.50 10,50 0.0000 Actual
E Cellactose 79.50 79.50 88.50 0.0000  Actual

Total = | 90.00

@ Point Prediction =

Point Prediction

Two-sided Confidence = 95%  Population = 99%

Solution 1 of 1| Predicted Predl.cted Shraeesl| SEmey | S Masn 95% Cl low | 95% Cl high | 95% Tl low | 95% TI high
Response Mean Median for Mean for Mean | for 99% Pop | for 99% Pop
Kekerasan 4.56833 4.56833 0.0517011| 0.0298496 4.49529 4.64137 4.25525 4.88142
Kerapuhan 0.456 0.456 0.0534664 0.0308688 0.380467 0.531533 0132223 0.779777
Walktu hancur 37.37 37.37 0130852 0.0755474 37.1851 37.5549 36.5776 38.1624
Q3 99.8512] 99.8512 0.685862 0.395382 98.8823 100.82 95.65978 104.005

DE3 83.6226 83.6226 0.59689, 0.344615 82.7793 84.4658 80.008 §7.2372

ii. Kekerasan

One-Sample Kolmogorov-Smirnov Test

Kekerasan
tablet
N 3
Normal Parameters®” Mean 4:50900
Std. Deviation .128293
Absolute .283
Most Extreme Differences Positive .207
Negative -.283
Kolmogorov-Smirnov Z .490
Asymp. Sig. (2-tailed) .970
a. Test distribution is Normal.
b. Calculated from data.
One-Sample Statistics
N Mean Std. Deviation Std. Error Mean

Kekerasan tablet 3 4.50900 .128293 .074070




One-Sample Test

97

Test Value = 4.568

t df Sig. (2- Mean 95% Confidence Interval of the
tailed) Difference Difference
Lower Upper
Kekerasan tablet | -.797 2 .509 -.059000 -.37770 .25970

Kerapuhan

One-Sample Kolmogorov-Smirnov Test

Kerapuhan
tablet
N 3
Normal Parameters®® Mean Araer
Std. Deviation .055012
Absolute .178
Most Extreme Differences Positive .178
Negative -.176
Kolmogorov-Smirnov Z .308
Asymp. Sig. (2-tailed) 1.000

a. Test distribution is Normal.

b. Calculated from data.

One-Sample Statistics

N Mean Std. Deviation | Std. Error Mean
Kerapuhan tablet 3 A7467 .055012 .031761
One-Sample Test
Test Value = 0.456
t df Sig. (2- Mean 95% Confidence Interval of
tailed) Difference the Difference
Lower Upper
Kerapuhan .588 2 .616 .018667 -.11799 .15532
tablet




iv.  Waktu hancur
One-Sample Kolmogorov-Smirnov Test
Waktu hancur
N 3
Normal Parameters®® Mean 37.57067
Std. Deviation .359490
Absolute .294
Most Extreme Differences Positive .294
Negative -.213
Kolmogorov-Smirnov Z .509
Asymp. Sig. (2-tailed) .958

a. Test distribution is Normal.

b. Calculated from data.
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One-Sample Statistics

N Mean Std. Deviation | Std. Error Mean

Waktu hancur 3| 37.57667 .359490 .207552
One-Sample Test
Test Value = 37.37
t df Sig. (2- Mean 95% Confidence Interval of
tailed) Difference the Difference
Lower Upper

Waktu .996 2 424 .206667 -.68636 1.09969
hancur




Qs

One-Sample Kolmogorov-Smirnov Test

Q3
N 3
Normal Parameters®® Mean 99.79223
Std. Deviation .034299
Absolute .301
Most Extreme Differences Positive .217
Negative -.301
Kolmogorov-Smirnov Z 521
Asymp. Sig. (2-tailed) .949

a. Test distribution is Normal.

b. Calculated from data.

One-Sample Statistics
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N Mean Std. Deviation | Std. Error Mean

Q3 3| 99.79223 .034299 .019802
One-Sample Test
Test Value = 99.8512
t df Sig. (2-tailed) | Mean Difference | 95% Confidence Interval of the
Difference
Lower Upper

Q3 -2.978 2 .097 -.058967 -.14417 .02624




Vi.

DE;

One-Sample Kolmogorov-Smirnov Test

DE3

N

Normal Parameters®®

Most Extreme Differences

Kolmogorov-Smirnov Z

Asymp. Sig. (2-tailed)

Mean

Std. Deviation
Absolute

Positive

Negative

3
84.00030
1.274109

.232
192
-.232
402
.997

a. Test distribution is Normal.

b. Calculated from data.

One-Sample Statistics
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N Mean Std. Deviation | Std. Error Mean

DE3 3| 84.00030 1.274109 .735607
One-Sample Test
Test Value = 83.6226
t df Sig. (2-tailed) Mean 95% Confidence Interval of the
Difference Difference
Lower Upper

DE3 513 2 .659 .377700 -2.78736 3.54276
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Lampiran 10. Kurva baku dan validasi metode analisis

a. Pembuatan larutan baku metoklopramid HCI
Larutan baku 113 ppm dibuat dengan menimbang sebanyak 11,3 mg dan
dimasukkan dalam labu tentukur 100 mL ditambah aquadestillata sampai tanda
batas.
e Perhitungan bahan :
Kertas kosong : 0,5695 gram
Zat aktif : 0,01 gram
Kertas + zat aktif : 0,5814 gram
Sisa pada kertas : 0,5701
Zat aktif = (kertas + zat aktif) — (sisa pada kertas)
=0,5814 - 0,5701
=0,0113 gram
= 11,3 mg/100 mL
=113 ppm
b. Panjang gelombang maksimum
Panjang gelombang maksimum diperoleh dari scanning larutan baku
metoklopramid HCI konsentrasi 113 ppm dengan panjang gelombang maksimum

sebesar 273 nm absorbansi 0,3698 dalam pelarut aquadestillata.
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c. Operating time
Scanning operating time menunjukkan bahwa larutan baku dengan

konsentrasi 113 ppm stabil, nilai serapan stabil dari menit ke-0 hingga menit ke-

30.
| Time(Minute) | RawData.. | RawData... |
0.000 2.060 0.376
1,000 2.056 0.376
2.000 2.052 0.377
3.000 2,059 0.375
4.000 2053 0.376
5.000 2.047 0.376
7.000 2.050 0.375
8.000 2.054 0375 |
9.000 2.050 0.375
10.000 2054 0.376
11.000 2.056 0.375
12 Ann 2 NR2 Nn27R
13.000 2.046 0.376
14.000 2.049 0.375
15.000 2.051 0.375
16.000 2049 0.375
17.000 2.055 0.374
18.000 2054 0375
19.000 2,053 0.374
20.000 2.056 0.374
21.000 2.049 0.375
22.000 2.049 0.374
23.000 2.048 0.374
24.000 2,047 0.375
25.000 2043 0.375
26.000 2,047 0.374
27.000 2.049 0.375
28.000 2.049 0.375
29.000 2.051 0.375
30.000 2.054 0.375

d. Kurva kalibrasi
Ambil 1 mL dari larutan baku metoklopramid HCI yang telah dibuat,
dimasukkan ke dalam labu tentukur 25 mL dan tambahkan aquadestillata sampai
tanda batas, ukur serapannya pada panjang gelombang maksimumnya 273 nm.

e Pengenceran

V1.C1:V2.C2 V1.C1:V2.C2
1.113 =25.C, 2.113 =25.C;
C, =452 ppm C, =9,04 ppm
V1.C1:V2.Cz V1.C1:V2.C2
3.113 =25.C; 4.113 =25.C;

C, = 13,56 ppm C, = 18,08 ppm
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V1 . C1 = V2 . Cz
5.113 =25.C;
C = 22,6 ppm

e. Persamaan regresi linier

X (ppm) Y (abs)
4.52 0.221
9.04 0.372
13.56 0.563
18.08 0.738
22.6 0.935

y =0.03969x + 0.0276
R?=0.9991

0,2 -
0,1
0 T T T T 1
0 5 10 15 20 25
Konsentrasi (ppm)
Nilai a = 0.0276
b =0.03969

r =0.9991
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f. Penentuan LOD dan LOQ

X (ppm) Y (abs) Y Y-Y' (Y-Y")2
4.52 0.221 0.207 0.0140 0.00019600000000000
9.04 0.372 0.3864 -0.0144 0.00020736000000000
13.56 0.563 0.5658 -0.0028 0.00000784000000000
18.08 0.738 0.7452 -0.0072 0.00005184000000000
22.6 0.935 0.9246 0.0104 0.00010816000000000

Total 0.00057

a=0.0276 Syix 0.01380

b =0.03969 LOD 1.147264

r=0.999114 LOQ 3.476558

Nilai y’ diperoleh dari substitusi konsentrasi dalam persamaan y’ = 0.0276 +

0.03969x demgam x adalah konsentrasi (ppm) dan y absorbansi (y’)

_ [EOo-yn?
Sy = NS
Syy  =simpangan baku residual

N = jumlah data
2 (y — y")? = jumlah kuadrat total residual

_ |z -yn?
Sxy = \’ (N-2)
= /M:o.msgo
(5-2)

S
. LOD:3,3XXT/Y

0.01380
0.03969

= 1.147264

S
. LOQzlox%

=3,3X

0.01380
0.03969

=10 x

= 3.476558



g. Penentuan perolehan kembali (recovery) akurasi
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Konsentrasi Replikasi Serapan Konsentrasi Konsentrasi % Rata-
Terukur  Sebenarnya Rata
80 % 1 0,379 8,8536 9,04 98%
(9,04 ppm) 2 0,38 8,8788 9,04 98%  98,03%
3 0,379 8,8536 9,04 98%
100 % 1 0,568 13,6154 13,56 100%
(13,56 ppm) 2 0,561 13,4391 13,56 99%  99,91%
3 0,567 13,5902 13,56 100%
120 % 1 0,732 17,7474 18,08 98%
(18,08 ppm) 2 0,744 18,0498 18,08 100%  99,04%
3 0,739 17,9238 18,08 99%
Recovery % 99,00%
h. Penentuan RSD (standar deviasi relatif)
Konsentrasi Replikasi Absorbansi  Konsentrasi (ppm)
(ppm)
1 0.574 13.7666
2 0.577 13.8422
13.56 3 0.579 13.8926
4 0.573 13.7414
5 0.566 13.5650
6 0.567 13.5902
SD 0.132044
Rata-rata 13.73301
RSD 0.009615

100% X SD
RSD = ——=

X

_ 100% X 0.132044
13.73301

=0.009615
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Lampiran 11. Alat-alat penelitian

Tapped machine - Alat uji waktu alir
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T

Desintegration tester Dissolution tester

Hardness tester Friabilator
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Spektrofotemeter UV-Vis



109

Lampiran 12. Uji waktu pembasahan

Formula 1

Formula 2 Formula 3

Perbandingan 3 formula



