1 < > O

xr < =2
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Lampiran 1. Kurva kalibrasi dan verifikasi metode analisis

» Pembuatan larutan induk furosemide pada pelarut metanol

Berat Furosemide =49,2 mg
Volume metanol p.a =100 ml
Larutan stok =49,2 mg/ 100 ml =492 ppm

Larutan induk 492 ppm dibuat dalam 50 ml, dengan memipet 2 ml dari
larutan stok, diperoleh kadar furosemide :
V1xCl =V2xC2
2ml x492 ppm  =50ml x C2
C2 =984 ppm/50 ml
C2 =19,68 ppm (Larutan furosemide)

» Perhitungan dalam kurva baku

1) V1xC1 =V2xC2
1 ml x 19,68 ppm =10ml x C2
C2 =1,968 ppm
2) V1xC1 =V2xC2
1,5ml x 19,68 ppm =10ml xC2
C2 = 2,952 ppm
3) V1xC1 =V2 xC2
2 ml x 19,68 ppm =10ml x C2
C2 = 3,936 ppm
4) V1xCl1l =V2xC2
2,5 ml x 19,68 ppm =10ml xC2
C2 =4,92 ppm
5 V1xC1 =V2xC2
3ml x 19,68 ppm =10ml x C2
C2 = 5,904 ppm
6) V1xC1 =V2 xC2
3,5ml x 19,68 ppm =10ml x C2

C2 = 6,888 ppm
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7) V1xC1 =V2 xC2
4 ml x 19,68 ppm =10ml x C2
C2 =7,872 ppm

a. Penentapan panjang gelomang maksimun dalam metanol

Data Set: LMDA MAX FURO SESIL - RawData

3.1934

3.0000

2.0000 -

Abs.

1.0000 [ ||

0.0000 —

1
oo 250.00 300.00 350.00

4008.C

Wavelength nm. | RawData ...
251.00 0.1511
252.00 0.1573
253 00 0.1651
254.00 0.1751
255.00 0.1869
256.00 0.2004
257.00 02164
258 00 02341
259.00 0.2533
260.00 0.2743
261.00 0.2980
262.00 0.3234
263.00 0.3502
264.00 0.3783
265.00 0.4082
266.00 0.4390
267.00 0.4695
268.00 0.4880
269.00 0.5265
270.00 0.5516
271.00 0.5734
272.00 0.5903
273.00 0.6017
274.00 |® 0.6063

275.00 0.6043
276.00 0.5916
277.00 0.5695
278.00 0.5367



b. Penetapan operating time pada metanol

Time ( Minute ) RawData ...
1.000 1.354
2.000 1.355
3.000 1.357
4.000 1.358
5.000 1.360
6.000 1.358
7.000 1.359
8.000 1.360
9.000 1.362

10.000 1.362
11.000 1.362
12.000 1.364
13.000 1.364
14.000 1.367
15.000 1.367
16.000 1.367
17.000 1.367
18.000 1.367
19.000 1.367
20.000 1.367
21.000 1.367
22.000 1.366
23.000 1.363
24.000 1.365
25.000 1.365
26.000 1.367
27.000 1.361
28.000 1.361
29.000 1.360
30.000 1.362
31.000 1.364
32.000 1.365
33.000 1.367
34.000 1.369
35.000 1.361
36.000 1.369
37.000 1.361
38.000 1.363
39.000 1.366
40.000 1.368
41.000 1.368
42.000 1.369
43.000 1.369
44.000 1.362
45.000 1.361

Data Set:

Abs.

1.407

Time Course Graph

Storage 085339 - RawData - D:\sinta y\OT metanol sesil furo.kin
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1.400

1.380)-

1.380—

1.348
0.000

20.000
Time ( Minute )

I
30.000

40.000

45.000




c. Kurva kalibrasi

Konsentrasi Serapan
(ppm)
1.968 0.223
2.952 0.274
3.936 0.331
4.92 0.383
5.904 0.43
6.888 0.481
7.872 0.538

57

Persamaan regresi linear antara konsentrasi (ppm) dan serapan diperoleh nilai:
a =0.1196
b =0.0529
r = 0.9997
y =0.1196 + 0.0529x

keterangan X = konsentrasi (ppm),

y = serapan

d. Verifikasi metode analisis pada pelarut metanol

» Penetapan akurasi

No  Konsentrasi Serapan X Konsentrasi ~Rata  Recovery
(ppm) (%) rata

1 4.72 0.367 4.67434 99%

2 80% 4.72 0.369 471213 100% 100%

3 4,72 0.37 4.73103 100%

4 5.90 0.422 5.71368 97%

5 100% 5.90 0.427 5.80816 98% 98% 99%
6 5.90 0.429 5.84596 99%

7 7.08 0.494 7.07427 100%

8 120%  7.08 0.49 6.99868 99% 100%

9 7.08 0.497 7.13096 101%

Akurasi yang

sebesar 99%.

diperoleh dari metode yang digunakan dengan pelarut metanol



» Penetapan Presisi
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Konsentrasi Serapan X X rat rata SD Ccv

(ppm)

5.095 0.383 4.976

5.095 0.385 5.014

5.095 0.384 4,995 5.008 0.025 1%

5.095 0.385 5.014

5.095 0.387 5.052

5.095 0.384 4,995

CV = Xratstfrata - 2,5585 x 100% - 1%

» Penetapan LOD LOQ

No Konsentrasi Serapan Y Y-YA (Y-Y7)? X rata
(ppm) rata
1 1.968 0.223 0.223 -0.00078 6.17347E-07
2 2.952 0.274 0.275 -0.00185 3.44898E-06
3 3.936 0.331 0.327 0.00307 9.43367E-06
4 4.92 0.383 0.38 0.003 9E-06 4.92
5 5.904 0.43 0.432 -0.00207 4.29082E-06
6 6.888 0.481 0.484 -0.00314 9.87755E-06
7 7.872 0.538 0.536 0.00178 3.18878E-06
Jumlah total (X|Y-Y"[)? 3.98571E-05

Nilai 'y diperoleh dari substitusi konsentrasi (x) dalam persamaan y = a+bx, yaitu

0.1196
+ 0.0529x sehingga didapatkan nilai .

_ ClY=-Y"|)?
Sxiy™ N N-2

S

x/y= Simpangan baku residual

N =jumlah data
Y|y-9]2 = jumlah kuadrat total residual
Syy =0.002823372
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LOD = 3,35—1&

-3 0.002823372
! 0.0529

=0.160 ppm
Y =0.1196+ (0.0529 x 0.160)
Serapan =0, 1289

LOQ =10 %L
_ 0.002823372
=10 0.0529
= 0.533 ppm
Y = 0.1196+ (0.0529 x 0.533)

Serapan  =0,1503

» Pembuatan larutan induk furosemide pada pelarut HCI 0,1 N

Berat furosemide =51,1mg
Volume HCI 0,1 N =100 ml
Larutan stok =51, mg/ 100 ml =511 ppm

Larutan induk 511 ppm dibuat dalam 50 ml, dengan memipet 2 ml dari
larutan stok, diperoleh kadar furosemide :
V1xCl =V2xC2
2ml x511ppm =50ml x C2
C2 =1022 ppm/50 mi
C2 =20,44 ppm (Larutan furosemid)

» Perhitungan dalam kurva baku

1) V1xC1 =V2xC2
1,5 ml x 20,44 ppm =10ml x C2
C2 = 3,066 ppm

2) V1xC1 =V2xC2
2 ml x 20,44 ppm =10ml x C2

C2 = 4,088 ppm



3) V1xC1 =V2xC2
2,5 ml x 20,44 ppm =10ml x C2
C2 = 5,11 ppm
4) V1xCl1 =V2 xC2
3 ml x 20,44 ppm =10ml x C2
C2 =6,132 ppm
5) V1xC1 =V2xC2
3,5 ml x 20,44 ppm =10ml x C2
C2 =7,15 ppm
6) V1xC1 =V2 xC2
4ml x 20,44 ppm =10ml x C2
C2 =8,176 ppm
7) V1xC1 =V2xC2
4,5 ml x 20,44 ppm =10ml x C2

C2 =9,198 ppm
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a. Penentuan panjang gelombang maksimum furosemid dalam pelarut HCI

0,1N

Data Set:lamda furo sc - RawData

1.6401 T ; :
1.5000 - @ -
1.0000 \ l
. \ o~
2 ‘. b
| \
0.5000 |- @ \ 2
“\
| |
o -
0.0000 - ! B
~
-0.2801 1 L L
200.00 250.00 300.00 350.00 400.00
nm.
v[l\ceasluremhe;t PVOP((?fﬁeil —— No. PNV Wavelength Abs. Description
avelength Range (nm.): .00to : =
Scan Speed: Medium 1 L) 343.00 0.1719
Sampling Interval: 1.0 2 ® 274.00 0.6444
Auto Sampling Interval: Disabled 3 (] 234.00 1.3583
Scan Mode: Single 4 0 302.00 0.0674
(Instrument Properies] 5 (] 250.00 0.2310
u roperties]
Instrument Type: UV-1800 Series 8 [+) 205.00 0.5963
Measuring Mode: Absorbance
Slit Width: 1.0 nm
Light Source Change Wavelength: 340.0 nm
S/R Exchange: Normal
- [Attachment Properties]
Attachment: None
[Operation]
Threshold: 0.0010000
Points: 4
InterPolate: Disabled
Average: Disabled
[Sample Preparation Properties]
Weight:
Volume:
Dilution:

Path Length:
Additional Information:



b. Penetapan operating time

s0—m— Time Course Graph
T T ﬁ
2.000~
8
<
1.000f .
0.000 | 1 L 1
0.000 10.000 20.000 30.000 40.000 45.000

“Time ( Minute )



Time ( Minute ) RawbData
1.000 1891
= coo 1 so8
3.000 1.893
<4.000 1.899
5000 1.894
6.000 7. 895
7 000 1.896
8 000 1.890
S_ 000 1888

10.000 1.889
11.000 1.889
12000 1889
13,000 1.887
14.000 1.894
i5.000 1 590
16.000 3.890
17.000 1.890
18 000 1890
19.000 1.890
20.000 1. 890
21 000 1.890
22.000 1.886
23.000 1.887
24 .000 1.888
25.000 1.889
26.000 1.885
27.000 1.885
28_ 000 1.890
29.000 1.885
30.000 1.880
31.000 1.884
32.000 1.884
32.000 1.885
=4.000 1.885
=5.000 ~1.881 |
36.000 1.884
37.000 1.882
38.000 1.883 |
329.000 1.884
40.000 1. 882 |
<41.000 1.885
42.000 1.885
“43.000 1.884
“44.000 1.883
45.000 1.887
c. Kurva kalibrasi
Konsentrasi Serapan

(Ppm)

3.066 0.234
4.088 0.285
511 0.336
6.132 0.389
7.154 0.448
8.176 0.487
9.198 0.543

Persamaan regresi linear antara konsentrasi (ppm) dan serapan diperoleh

nilai:
a =0.0796
b =0.0505
r = 0.9991
y =0.0796 + 0.0505x
keterangan x = konsentrasi (ppm), Yy = serapan
d. Verifikasi metode analisis furosemide pada pelarut HCI 0,1 N



» Penetapan Akurasi
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No Konsentrasi Serapan X Konsentrasi  Rata Recovery
(Ppm) (%) rata

1 5.723 0.378 5.90605 103% 103%

2 80% 5723 0.381 5.96543 104%

3 5.723 0.374  5.82687 102%

4 7.154 0.451 7.35110 103% 104%

5 100% 7.154 0.459 7.50946 105% 101%
6 7.154 0.461 7.54905 106%

7 8.585 0.495 8.22209 96% 95%

8 120% 8.585 0.482 7.96475 93%

9 8.585 0.499 8.30127 97%

Akurasi yang diperoleh dari metode yang digunakan dengan pelarut HCI 0,1 N

sebesar 101%

» Penetapan Presisi

Konsentrasi Serapan X X rat rata SD CVv
(ppm)
7.154 0.459 7.5094
7.154 0.458 7.4896
7.154 0.453 7.3906 7.5094 0.0719 1%
7.154 0.459 7.5094
7.154 0.464 7.6084
7.154 0.461 7.5490
cv=—2__ =299, 100% = 1%

- X rata rata - 7,5094



» Penetapan LOD dan LOQ
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No Konsentrasi Serapan Y Y-YA (Y-Y7)? X rata

(ppm) rata
1 3.066 0.234 0.234 -0.00053 2.79E-07
2 4.088 0.285 0.286 -0.00116 1.34E-06
3 511 0.336 0.337 -0.00179 3.19E-06

4 6.132 0.389 0.389 -0.00041 1.72E-07 6.132
5 7.154 0.448 0.441 0.006957 4.84E-05
6 8.176 0.487 0.492 -0.00567 3.22E-05
7 9.198 0.543 0.544 -0.0013 1.69E-06
Jumlah total (X|Y-Y"[)? 8.72357E-05

Nilai 'y diperoleh dari substitusi konsentrasi (x) dalam persamaan y = a+bx, yaitu
0.07964 + 0.05052x sehingga didapatkan nilai .

_ | ElY-y~)?
Sx/y= N N-2

S

x/y= Simpangan baku residual

N =jumlah data
Y|y-9]2 = jumlah kuadrat total residual

S,y =0.004177
LOD =3,3
0,004177
" 0.05052
=0.272858 ppm
Y =0.07964 + (0.050520 x 0.272858)
Serapan =0,0938
LOQ ==10 S—bll
— 10 2004177
0.05052
=0.826843 ppm
Y = 0.07964 + (0.050520 x 0.826843)

Serapan =0,1214
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Lampiran 2. Pembuatan formula SNEDDS furosemide Visualisasi formula
SNEDDS yang di buat

Formula 1 formula 2 formula 3
(jernih) (jernih ) (jernih)

Formula 4 formula 5 formula 6
(jernih) (jernih) (Jernih)

Formula 7
(jernih)
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Lampiran 3. Karakterisasi SNEDDS furosemide

a. Waktu emulsifikasi

b. Penentuan drug loading

FORMULA SERAPAN FP KADAR RATA RATA KADAR

0.544 2000 40035.64

1 0.522 S000 380156.95 39056.2963
0.533 S000 39056.3
0.625 S000 A7 T748.97

2 0.644 2000 49544.2 49481.20713
0.661 2000 21150.45
0.739 S000 583520.33

3 0.735 S000 58142.39 58583.315962
0.745 S000 S9087.24
0.65 2000 20111.11

4 0.577 2000 43213.60 44882 90809
0.557 S000 41323.95
0.557 5000 41323.95

> 0.54 S000 39717.7 40001.15226
0.532 2000 38961.81
0.552 2000 A40851.52

=1 0.598 S000 45197.86 43056.18656
0.576 S000 43115.18
0.5353 S000 40945.01

7 0.551 2000 A40757.04 41575.91221

0.573 S000 43024.69
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Penentuan drug loading ditentukan dengan membaca nilai serapan dari 3 replikasi
yang dibuat dan di hitung dalam persamaan:

y = (a+ bx) ix
dimana:

y = nilai serapan
x = kadar

fx = faktor pengencer
c. Ukuran partikel

System
Temperature (°C): 250 Duration Used (s): 350
Count Rate (kcps): 137.9

Measurement Position (mm): 4.65

Cell Description: Disposable sizing cuvette Attenuator: 7

Results

Size (d.n... % Number: St Dev (d.n...
Z-Average (d.nm): 100,56 Peak 1: 11,79 100,0 2,746
Pdl: 0,531 Peak 2: 0.000 0.0 0,000
Intercept: 0,952 Peak 3: 0.000 0.0 0,000
Result quality Refer to quality report
Size Distribution by Number
30
n
= II I|I
g 20 [
& I
= | I|
- [y
£ 10 i \
= | \
| \
/ N
o+
0.1 1 10 100 1000 10000
Size {d.nm)
System

Temperature (°C): 25,0 Duration Used (s): 80
Count Rate (kcps): 1344 Measurement Position (mm): 4.65

Cell Description: Disposable sizing cuvette Attenuator: 7

Results

Size (d.n... % Number: 5t Dev (d.n...
Z Average (d.nm): 1317 Peak 1: 12,37 100.0 2577
Pdl: 0,354 Peak 2: 0,000 0.0 0,000
Intercept: 0,958 Peak 3: 0,000 0.0 0,000
Result quality Refer to quality report
Size Distribution by Number
a0
= 30
5
=3
&
= 20
k|
£
S
= 10
at
a1 1 100 1000 10000
Size (d.nm)

——— Record 2 Sesil 3



System
Temperature (*C): 25,0

Duration Used (s): 80
Count Rate (kcps): 1291

Measurement Position (mm): 4.65
Cell Description: Disposable sizing cuvette Attenuator: 7

Results
Size (d.n... % Number: St Dev (d.n...
Z-Average (d.nm): 1445 Peak 1: 12,38 100,0 2,629
Pdl: 0,286 Peak 2: 0.000 .0 0,000
Intercept: 0,955 Peak 3: 0.000 0.0 0,000

Result quality Refer to quality report

Size Distribution by Number

Number (Percent)

ol e'll \

10000
Size {d.nm)
d. Zeta potensial
System
Temperature (°C): 25,0 Feta Runs: 12
Count Rate (kcps): 685.5 Measurement Position (mm): 4.50
Cell Description: Zeta dip cell Attenuator: 3
Results
Mean (mV) Area (%) St Dewv (mV)
Zeta Potential (mVW): -17.1 Peak 1: -17.1 100.0 4T85
Zeta Deviation (mVW): 4.73 Peak 2: 0,00 0,0 0,00
Conductivity {mS/fcm): 00,0455 Peak 3: 0,00 0.0 0,00
Result quality
) Zeta FPotential Distribution
1000000
800000 ,'III
|
£ sooooo |I I|
S [ |
£ apoooo 1
. II II
200000 [
I
ol I A
-100 o 100 200
Apparent Zeta Potential {m'v)
[—— Record 4: Sesil 1]




Results
Mean (mV) Area (%) 5t Dev (m\V)
Zeta Potential (mV): -18.1 Peak 1: -1581 100,0 5,06
Zeta Deviation (mV): 5.06 Peak 2: 0,00 0,0 0,00
Conductivity (mS/cm): 0.0512 Peak 3: 0,00 0,0 0,00
Result quality
) Zeta Potential Distribution
1000000 ﬂ
800000 f |
o [
E 500000 | ||
£ 00000 [l |
- [ |I
200000 [I |
[
0 - A
-100 o 100 200
Apparent Zeta Potential (m*)
Results
Mean (mV) Area (%) 5t Dev (mV)
Zeta Potential (mV): -17,6 Peak 1: -17.6 100,0 514
Zeta Deviation (mV): 5.14 Peak 2: 0,00 0,0 0,00
Conductivity (mS/icm): 0,0515 Peak 3: 0,00 0,0 0.00
Result quality
) Zeta Potential Distribution
300000 _
700000 |r |
500000 | ||
€ 500000 | i
3 |
& 400000 | |
]
£ 300000 | |I
200000 || |I
100000 )I |
a ! Y
-100 o 100 200

Apparent Zeta Potential ()

Record 8. Sesil 3]

e. Penetapan disolusi

e Perhitungan volume SNEDDS untuk uji disolusi

absorbansi

Rata-rata serapan

Kadar
ppm

Kadar mg

0,684
0,582

0,683

0,650

50132,33

50,132 mg

70



71

Dosis furosemide 1 kali pakai =40 mg

_ 50,132
40

=0,8 mL

Volume SNEDDS

e Data disolusi SNEDDS furose mide

Waktu Serapan  Faktor Konsentrasi
(mentt) pengencer (ppm)

5 0.322 10 38.261

10 0.355 10 44.499

15 0.368 10 46.956

20 0.343 10 42.231

25 0.35 10 43.554

30 0.345 10 42.609

35 0.331 10 39.962

60 0.333 10 40.340

Konsentrasi didapat dari persamaan regresi linier y = (@ + bx) fp , y
sebagai nilai serapan, x sebagai konsentrasi dan fp sebagai faktor

pengencer

Regresi linier
a=0,1196
b =0,0529
r=0,9997



0,322

0,333

=(@+bx)fp
=(0,1196 + 0,0529x) 10
= 38,261

=(a+bx) fp
= (0,1196 + 0,0529x) 10
= 44,499

=(a+bx fp
= (0,1196 + 0,0529%) 10

= 46,956

=(@a+bx) fp
= (0,1196 + 0,0529x) 10
= 42,231

=(@+bx) fp
= (0,1196 + 0,0529x) 10
= 43,554

=(@a+hbx)fp
= (0,1196 + 0,0529x) 10
= 42,609

=(@a+bx)fp
= (0,1196 + 0,0529x) 10
= 39,962

=(@+hbx)
= (0,1196 + 0,0529x) 10

72
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X

=40,340
e Perhitungan kadar disolusi SNEDDS furosemid

waktu  kadar(ppm)

3
10
13
0
25
30
3
60

[

faktor koreksi di dapat dari perhitungan :

38.261
44,493
46,956
12231
13,554
42,6087
39.96219
40.34026

volume sampling

faktorKareksi  kadar terkoreksi
38.261
0.2126 44,7116
04734 47.4294
0.708 12,933
0,499 44,5039
1213 13.8267
1461 4142319
16936 42.03586

O O O NeJ NeJ O O
v o|wu [=3 N (=3 % o |lu [=3 N4 o |un o |un
o o o [=] o o o

—~ N N N S N S

O

00

Nilai kadar terkoreksi (ppm) didapatkan dari perhitungan:

x0}+0

x 44,499:+ 0,2126 = 0,4734

x 46,956

x 42,231

volume disolusi

J
J
J
J

=0

+0 = 0,2126

+ 0,4734 = 0,708

+ 0,708 =0,9499

X 43,554}+ 09499 =17218

x 42,6087}+ 1,218 =1,461

x 39,96216}+ 1,461 = 1,6956

Kadar + faktor koreksi

. 38,261+0
. 44,499 + 0,2126

= 38,261

= 44,7716

kadar terkoreksi{mg|
34.4349
40240403
42.63646
38.6431
40.03351
39.44403
37.280871
31.831774

rata rata kadar

kadar (¥
86.08723
100.6010125
106.71613
96.61273
100.133775
98.610073
93.2021775
94.580085

97.06/33438

73

xkadar sebelum} + faktor koreksi sebelumnya +



39,96219 + 1,461  =41,42319
40,34026 + 1,6956 = 42,03586

3. 46,956 +0,4734 =47,4294
4. 42,231 +0,708 =42,939
5. 43,554 + 0,9499 = 44,5039
6. 42,6087 + 1,218 = 43,8267
7.

8.

Nilai kadar terkoreksi (mg) diperoleh dari perhitungan:
kadarterkoreksi (ppm)

1000 mL

x vol disolusi

1, 38281 4 900 mL = 34,4349
1000 mL

2. =25 x 900 mL = 40,240
1000 mL

3, 22429% 1 900 mL = 42,6864
1000 mL

4, 22939 900 mL = 38,6451
1000 mL

5. 23989 1 900 mL = 40,0535
1000 mL

6. 228287 900 mL = 39,4440
1000 mL

7. 22431 900 mL = 37,2808
1000 mL

8. 229338 900 mL = 37,8322
1000 mL

Nilai kadar (%) diperoleh dari perhitungan:
kadarterkoreksi (mg)

1009
dosis lazim x %

MABVMI 4 100% = 86,08%

40 m,

o, 20204 MI  100% = 100,60 %
40 mg

3. 2884 MI  100% = 106,716 %
40 mg

4, BL31MI 1 100% = 96,61 %
40 mg

5, 200535Mm9 1 100% = 100,13 %
40 mg

6. 220™MI . 100% = 98,61 %
40 mg

7. 322898 M9 . 100% = 93,20 %
40 mg

g, 37822mJ . 100% = 94,58 %

40 mg
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Lampiran 4. Simplex Lattice Design

a. Waktu emulsifikasi
Transformasi waktu emulsifikasi

Transform Fit Summary Model ANOVA Diagnostics Model Graphs
Transformation: Epkabin]
(®) None Example Residuals vs. Predicted No Transform (A = 1)
O Square Root
O Natural Log T R T \ T 0
(O Base 10 Log ef Lt B % i
Bl XS y'=y
(O Inverse Square Root Ble's ) O'b
2l [ 1
O inverse [ oy &'@' 4 Ho
s L 2 .
() Power H Rl T "
H IR\ '
Logit 2 g T
¥l 3 p ' oo et Use with a typical response.
() ArcSine Square Root Bl LT il -
i 0 ' \ :: ,
Predicted

Response ranges from 13.6667 to 107.667.
Ratio of max to min is 7.87205

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

Penentuan model

Transfom Fit Summary Hodel ANOVA Diagnastics Model Graphs

Terms with red tide icons (~)
were ether aliased or not
estimated in the Fit Summary
calculations.

Midure order. | Quadratic v| | AddTerm

Auto Select..

Hodeltype: | Scneffe v

@ Cweendl

Q C-PEG400

M
BBL)

BL(BL)



76



7l

WAKTU EMULSIFIKASI =

+1M.87 *B

+3084 *C

-182.50 *BC

Fimal Equation in Terms of L_Pseudo Components:

Anova
[+* Transform Fit Summary Model ANOVA s
Use yvour mouse to right click on individual cells for definitions.
Response 1 WWAKTU EMULSIFIKASI
_ ANOVA for Quadratic Mixture model
I Mixture Component Coding is L_Pseudo. ==
Analysis of variance table [Partial sum of squares - Type Ill]
1 Sum of Mean F p-value
Source Squares df Square Value Prob > F
Kodel 5605.82 ped 284791 3418 0.0031 significant
1 Linear Mixtu 342477 1 342477 41.08 0.0030
_ | Bc 2271.05 1 2271.05 27.24 0.0064
Residual 333.49 4 83.37
Cor Total 5025.30 ]
1inference for linear midures uses Type | sums of squares.
Std. Dev. 913 R-Squared 0.5447
Mean 3852 AdjR-Squared 0.8170
LV % 2370 Pred R-Square 05212
PRESS 2888.77 Adeq Precisior 14595
-2 Log Likeliho 4691 BIC 50.80
AlCe 339
] Coefficient Standard 95% CI 95% Cl
Component Estimate df Error Low High VIF
B-tween 80 10187 1 3.43 78.47 12528 207
C-PEG 400 30.54 1 8.43 7.53 5434 207
BC -182.50 1 3457 -279.58 -25.41 3.40



Normal Plot of Residuals
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99 |
95 3
3 =
. 90 3
= 80 =
g 70 4 m
= &
o
- 50 =
= 30 - =
E 20 =
[=]
= 10 3
E =]
5
1 |
T T T T T T
200 -1.00 0.00 1.00 200 3.00
Externally Studentized Residuals
b. Persen transmitan
Transformasi persen transmitan
Transform Fit Summary Model ANOVA Diagnostics [ Model Graphs
Transformation: Equation
@ None Example Residuals vs. Predicted No Transform (A =1)
() square Root

O Matural Log

() Base 10 Log

O Inverse Square Root
O Inverse

O Power

O Logit

() Arcsine Square Root

Studentized Reslduals

Predicted

Use with a typical response.

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

effect.

Response ranges from 79.2 to $8.2667
Ratio of max to min is 1.24074



Penentuan model

79

Transform Fisumary (1) oce ANOVA aosics | el Grphs
Terms vith red fide icons ~)
Nidure order: | Quarti AddTerm I
Qete v were e lissed or o
esfimated in h Ft Summa
Ao ke , “’
calculafions.
Hodeltype: | Scheffe v
g Bweendl
f{  CFEGAD
M &
M B8R0
M BpL
Anova
Transform Fit Summary Model ANOWA s
| | | | | |
Use your mouse to right click en individual cells for definitions.
Response 2 PESEN TRANSMITAN
_ ANOVA for Quartic Mixture model
I e Mixture Component Coding is L_Pseudo. ==
Analysis of variance table [Partial sum of squares - Type 1]
_ Sum of Mean F p-value
Source Squares df Square WValue Prob > F
__ |Model 406.11 4 101.53 941.25 0.0011 significant
1 Linear Mixtu 107.33 1 107.33 995.05 a.ooie
_ | 5C 1Ta T4 1 ira.i4 1595.84 o.0008
BCiBe-Cl) 123.36 1 123.36 1143.64 0.0005
BC(B-C)2 24.04 1 24.04 222.84 0.0045
Residual 0.22 2 011
Cor Total 406 .33 (7
] 1 nference for linear mixtures uses Type | sums of sguares.



Model ANOWA

Transform Fit Summary

WValues of "Prob = F" less than 0.0500 indicate model terms are significant.

L In thiz case B, C, BC, BC(B-C}, BC(B-C)¢ are significant model terms.

_Values greater than 0.1000 indicate the model terms are net significant.

| If there are many insignificant model terms (not counting those reguired to support hierarchy),

model reduction may improwve your model.

| Std. Dev. 0.33 R-Squared 0.9995
| Mean 89.33 Adj R-Sgquared 0.9984
1 CN. % 0.37 Pred R-Sgquare 0.3342
| PRESS 270.54 Adeq Precisior 68.991
__|-2 Log Likeliho -4.49 BIC 3.28
| AlCc 2351
Transform Fit Summanry Model

normally expect; i.e. the difference is more than 0.2. This may indicate a large block effect
or a possible problem with your model and/or data. Things to consider are model reduction,
response transformation, outliers, etc. All empirical models should be tested by doing

confirmation runs_

“Adeq Precision™ measures the signal to noise ratio. A ratio greater than 4 is desirable. “our

ratic of 58.591 indicates an adequate signal This model can be used to navigats the design space.

Coefficient Standard @5% Cl 25% Cl
Component Estimate df Error Lowr High
B-tween 20 93.68 1 0.33 9227 95.09
C-PEG 400 9818 1 0.33 9877 99.80
BC -57.7& 1 1.45 -54.00 -51.56
BC(B-C} -75.80 1 2.26 -86.34 -86.85

Final Equation in Terms of L_Pseudo Components:

PESEMN TRANSMITAMN

+93.88 =B
+98.18 =C
-57.78 =BC
-76.60 *BC(B-C}

Normal Plot of Residuals

a9 |
|
o T
=
E m
50 - m
=
= 30 - om
E 20 - =
=]
=
m
1
T T T T T T
5.00 0.00 5.00 10.00 15.00 20.00

Externally Studentized Residuals

WVIF
2.43
2.43
4.49
1.386
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c. Penentuan drug loading

Transformasi drug loading

Transform Fit Summary Model ANOVA Diagnostics
Transformation: Equstion
(@) None vs. icted Mo Transform (1 =1)
() Square Root
() Matural Log T " ; v
() Base 10 Log o} . ." G : * .,s "
] BT Y Y=y
() Inverse Square Root -] i : 0’3
H . .
O Inverse f "o e a:'é' (R
O Power H &Q‘ T
= .
g
Logit 2 ('l "
OLes E ‘p " "4 i m i Use with a typical response.
(O ArcSine Sguare Root Bfaow e '
T o= ¢
Predicted

effert

Response ranges from 39055.3 to 58583.3.

Ratio of max to min is 1.48587

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

Penentuan model

Transform

Wixture order: | Quadratic

Modeltype: | Schefie

i

fg  Bweendl

ﬂ C-PEG 400

M BC
BL{B-C)
BC(B-CY

Fit Summary

W

W

Mode ANDVA ] Diagnostcs

Terms with red fide icans (~)
R were either aliased or not
At Select estlmatgd in the Fit Summary
calculations.

Anova
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Externally Studentized Residuals

Transform Fit Summary Model
L Use your mouse te right click on individual celle for definitions.
Response 3 DRUG LOADING
ANOVA for Quadratic Mixture model
I Mixture Component Coding is L_Pseudo. =*
_ Analysis of variance table [Partial sum of squares - Type IIl]
Sum of Mean F p-value
Source Squares df Square Value Prob > F
Model 2.591E+008 2 1.295E+008 24.80 0.0055 =significant
I Linesr Mixtu 2.205E+008 1 2205E+008 42.20 0.0029
BC 3.868E+007 1 3.868E+007 7.40 0.0525
__|Residual 2.080E+007 4 5.225E+006
_CUrTUtaI 2.800E+008 -]
Std. Dev. 228572 R-Squared 0.59254
Mean 45233.85 Adj R-Sguared 0.8881
C\V. % .05 Pred R-Sgquare 0.56729
PRESS 8.952E+007 Adeq Precisior 12.028
-2 Log Likeliho 12423 BIC 128312
AlCc 131.23
Coefficient Standard 95% CI 95%: CI
Component Estimate df Error Lo High
B-tween &0 57871.56 1 2110.42 SZ012.08 63731.03
C-PEG 400 35873.01 1 2110.42 34013.54 45732.459
BC -23815.18 1 8753.09 -48117.85 487 29
Final Equation in Terms of L_Pseudo Components:
DRUG LOADING =
+57871.56 *B
+38873.01 *C
-Z3815.18 *BC
Normal Plot of Residuals
99 |
95 é
E| o
= 90 -
% 80 =
= 70 =
E] ]
o ]
= 50 - =]
w© 30 4 @
E 20 - L]
o
= 10 =
3 =]
5 |
1
T T T T T T T
-4.00 3.00 -2.00 1.00 0.00 1.00 2.00

VIF
2.07
2.07
3.40
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Lampiran 5. Penentuan formula optimum SNEDDS

| | | | |

__|Constraints

] Lower Upper Lower Upper

- Name Goal Limit Limit VWeight Vieight Importance
] B:tween 80 is in range 60 65 1 1 3
_C:PEG 400 i in range 15 20 1 1 3
_‘a'l.fAIﬂU EMUL! minimize 13.6667 107687 1 1 4
- PESEN TRANS  maximize 79.2 95.26687 1 1 3
__|DRUGLOADIN  maximize 33670.6 58583.3 1 1 4

Two Component Mix
1.000 Desirability 0.942]

0.800 —

0.600 —

0.400 —

Desirability

0.200 —

0.000 —

\ \ \ \ \
B: tween 80 60 61.25 62.5 63.75 65

C: PEG 400 20 18.75 17.5 16.25 15
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Hasil formula optimum berdasarkan SLD

Komponen Formula Karakterisasi SNEDDS
NEDD imum
S S optimu Waktu emulsifikasi ~ Persen transmitan Drug
loading
Asam 20
oleat
Tween 80 61,4922 13,9 detik 95,32 % 50100,2ppm

PEG 400 18,5078




Lampiran 6. Verifikasi formula optimum SNEDDS
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Descriptive Statistics
I hean Std. Deviation Minirmum Maximum
wp | waktu emulsifikasi 15.2500 G965 14,22 16.21
persen trnsmitan 94.2000 1.61327 92.50 95.40
dug loading A0100.8200 5539.05761 4370510 53345.94
One-Sample Kolmogorov-Smirnov Test
wra ko persen
emulsifikasi trhsrmitan dug loading
I 3 3 3
Mormal Parameters?.b Mean 15.2500 942000 50100.8200
Std. Deviation H9685 1.81327 55349.05761
Maost Extrerne Differences  Absolute 1494 296 382
FPositive 183 214 279
Negative - 1495 -.296 -.a82
Kaolmogaorov-Smirnoy £ 33T 813 BE2
Asymp. Sig. (2-tailed) 1.000 955 774
a. Test distribution is MNormal.
h. Calculated from data.
a. Waktu emulsifikasi
One-Sample Statistics
Std. Error
il Mean Std. Deviation Mean
Wakiu emulsifikasi 3| 15.2500 BaEg5 ATa53
One-Sample Test
Test¥alue=139
93% Corfidence Interval of the
Difference
Wean
t df Sigg, (tailed) | Difference Lower Upper
Walktu emulsifikasi 2.346 2 144 1.35000 -1.1263 3.8263




b. Persen transmitan

C.
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One-Sample Statistics
Std. Errar
14 Wean Std. Deviation Wean
Perzen fransmitan 3| 84.2000 1.51327 87369
One-Sample Test
TestWalue=95.32
95% Confidence Interval of the
Difference
Mean
t df Sicg. (-taileds Difference Lower Upper
Perzen fransmitan -1.282 2 328 -1.12000 -4.8742 26392
Drug loading
One-Sample Statistics
Stdl. Errar
I+ Mean Std. Dewiation hean
Drug loading 3| 498908200 A002.77536 407 96923
One-Sample Test
TestWalue = 52603.2
95% Caonfidence Interval ofthe
Difference
Mean
1 df Sig. (2-tailed) Difference Lower Lipper
Drug loading =746 2 A10 -2712.38000 -17375.6881 118509281
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Lampiran 7. Dokumentasi penelitian

Magnetic stirrer sentrifuge

Spektrofotometer UV-Vis
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