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LAMPI

Lampiran 1. Skema Kerja Umum

RAN

Alat dan bahan disiapkan

\

/

Formulasi

- ditimbang PVA 30 gram

- ditambahkan air 70 mL

- ditimbang PVP 50 gram

- ditambahkan air 60 mL

- dicampur pada botol duran

- dipanaskan dengan oven suhu 80-90°C

DMN

- dicetak menggunakan mold

- dimasukkan polimer sebanyak 0,5 mL pada
mold

- disentrifugasie pada kecepatan 3500 rpm
selama 15 menit

- didiamkan pada suhu ruang, 24 jam

- didiamkan pada suhu 37°C, 24 jam

Karakterisasi nan

okristal VAL DMN

Uji Morfologi

Uji Kekuatan Mekanik

Uji Kemampuan
Penetrasi

Analisis

hasil uiji

Pembahasan

Kesimpulan
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Lampiran 2. Hasil Uji Morfologi, Kekuatan Mekanik dan Kemampuan

Penetrasi DMN

Tabel 9. Persentase penurunan panjang DMN dengan kandungan nanokristal VAL

Sebelum Uji Kekuatan

Setelah Uji Kekuatan

%

Mekanik (Uji morfologi) Mekanik Penuru
Formula nan - Rata- g,
. . Panjan Rata
Panjang  Rata- Panjang  Rata- sD g
t t
(um) rata (um) rata needle
697 604 13.34
F1 697 697 0 591 603 1153 1521 1349 1.65
697 614 11.91
699 603 13.73
F2 703 697.67 6.11 611 601 11.14 13.09 13.86 0.84
691 589 14.76
698 661 5.30
F3 699 699 1 628 642.33 16.92 10.16 8.11 251
200 638 8.86
697 602 13.63
F4 701 698 2.65 572 590.67 16.28 18.40 1537 2.63
696 598 14.08
698 417 40.26
F5 697 698.67 2.08 398 406 985 4290 41.89 143
403 42.51

701
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Tabel 10. Jumlah lubang DMN dengan kandungan nanokristal VAL yang terbentuk

Jumlah lubang yang terbentuk

Lapisan
F1 F2 F3 F4 F5

1 100 100 100 100 100
2 81 82 100 86 66
3 26 27 100 26 0

4 10 11 78 18 0

5 0 0 31 0 0

6 0 0 0 0 0

7 0 0 0 0 0

8 0 0 0 0 0

a. Contoh perhitungan persentase penurunan tinggi needle
Diketahui untuk F1 replikasi pertama, microneedle berukuran 697 um dan

setekah dilakukan uji mekanik, tingginya menjadi 604 pm. maka:

__ tinggi sebelum uji—tinggi sesudah uji

x 100%

% kompresi — —
tinggi sebelum uji

_ 697-604
697

x 100%

=13.34%
b. Perhitungan persentase penetrasi lapisan ke-n
Diketahui untuk F1 lapisan ke-4, terbentuk 10 lubang sedangkan needle

berjumlah 100, maka:

_ Jumlah lubang pada lapisan ke—n

x 100%

%penetrasi lapisan ke-n amlah lubang total

=12 % 100%
100

=10%
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Lampiran 3. Hasil Penentuan Densitas

Tabel 11. Bobot setiap bahan dalam tiap formula (% b/b)

Bahan F1 F2 F3 F4 F5
PVA 9.6 7.2 4.8 24 0

PVP 24 28 32 36 40
Nanokristal-VAL 20 20 20 20 20
Air 46.4 44.8 43.2 41.6 40

Tabel 12. Bobot basah dan bobot kering sampel balok pipih tiap formula (mg)

Rep F1 F2 F3 F4 F5

lika
Basah Kering Basah Kering Basah Kering Basah Kering Basah Kering
Si
1 503 291 521 368 511 348 505 368 503 372
2 512 312 516 337 506 357 502 347 505 357

3 505 336 517 337 517 361 511 359 518 368

Tabel 13. Volume balok pipih tiap formula

Sisi 1 Sisi 2 Tinggi  Volume BJ Rata-
Formula SD
(mm) (mm) (mm) (mm?) (mg/mm?) rata
10 10 5.74 574 1.01
F1 10 10 5.89 589 1.01 1.01 0.002
10 10 591 591 1.01
10 10 5.56 556 1.01
F2 10 10 5.64 564 1.01 1.02 0.008
10 10 5.68 568 1.03
10 10 521 521 1.00
F3 10 10 5.19 519 1.04 1.02 0.019
10 10 5.22 522 1.02

F4 10 10 491 491 1.04 1.03 0.014



F5

10 10 4.98 498 1.02
10 10 5.03 503 1.02
10 10 4.72 472 1.02
10 10 4.64 464 1.03 1.03
10 10 4.81 481 1.05

47

0.014

Contoh perhitungan densitas

Diketahui:

Maka,

Volume

Densitas

Bobot basah F1 replikasi pertama= 503 mg
Bobot kering F1 replikasi pertama= 291 mg
Panjang sisi 1 = 10 mm

Panjang sisi 2 = 10 mm

Tinggi = 5.74 mm

Bobot nanokristal VAL dalam formula = 20 g

Volume 1 needle = 0,00933 mm?3

= sisi 1 x sisi 2 x tinggi
=10 mm x 10 mm X 5.74 mm

=574 mm3

_ Bobotkering
Volume

_ 291mg
574 mm3

=1.01 mg/mm3
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Lampiran 4. Hasil Penentuan LOD dan Persentase Jumlah Nanokristal
VAL dalam Massa Kering

Tabel 14. Persentase kehilangan air
Replikasi F1 (%) F2 (%) F3 (%) F4 (%) F5 (%)

1 42.15 29.37 31.90 27.13 26.04
2 39.06 34.69 29.45 30.88 29.31
3 33.46 34.82 30.17 29.75 28.96

Tabel 15. Persentase nanokristal VAL dalam massa kering

Replikasi F1 F2 F3 F4 F5
1 34.57 28.31 29.37 27.45 27.04
2 32.82 30.62 28.35 28.93 28.29
3 30.06 30.68 28.64 28.47 28.15

Contoh perhitungan LOD dan persentase jumlah nanokristal VAL
dalam massa kering

Diketahui:  Bobot basah F1 replikasi pertama = 503 mg

Bobot kering F1 replikasi pertama = 291 mg

Bobot basah—bobot kering

0 . .
YoKehilangan air Sobor bacah

x 100%

503—-291m
== "Ex 100%
593 mg

=42.15%

. . Bobot kristal VAL
%Jumlah nanokristal VAL dalam massa kering :1(;)0; f;al?eoh;:n;n —x 100
0— /0.

20mg

=———>—x 100
100%—-42.15%

=34.57%
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Lampiran 5. Hasil Penentuan Volume, Bobot Jarum (Needle), dan
Bobot Nanokristal VAL

Tabel 16. Bobot 100 needle dalam massa kering (mg)

Replikasi F1 F2 F3 F4 F5
1 0.94 0.94 0.94 0.97 0.95
2 0.94 0.95 0.97 0.95 0.96
3 0.94 0.96 0.95 0.95 0.98

Tabel 17. Jumlah nanokristal VAL dalam 100 needle
Jumlah nanokristal
Formula Rata-rata SD
VAL

0.31

1 0.31 0.31 0.000

0.31

0.28

2 0.28 0.28 0.002

0.29

0.27

3 0.28 0.27 0.005

0.27

0.28

4 0.27 0.27 0.003

0.27

0.26

5 0.27 0.27 0.003

0.27




50

Contoh perhitungan penentuan volume, bobot jarum (needle), dan
bobot nanokristal VAL

Volume satu needle = 0.00933 mm3
Volume 100 needle = 0.00933mm?* x 100 = 0.933 mm?3
Bobot untuk 100 needle = volume 100 needle x densitas
=0.933 mm? x 1,01 mg/mm3
=0.94 mg
Diketahui: VAL dalam nanokristal (95.5%)
Maka,
Jumlah nanokrsital VAL dalam formulasi F1 replikasi 1
= %VAL x bobot nanokristal dalam 100 needle
=0.955x0.31

=0.30 mg



Lampiran 6. Hasil Penentuan Kandungan VAL pada Sistem DMN
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Kurva baku
1.2 -
1 .
208 -
IS,
206 -
(@]
304 -
20
0.2 -
0 T T T T T T 1
0 5 10 15 20 25 30 35
Konsentrasi (ppm)
Gambar 13. Kruva baku VAL
Tabel 18. Pembuatan kurva baku
Rata-
Konsentrasi Absl Abs2 Abs3 SD
rata
0 0 0 0 0 0
1 0.056 0.063 0.052 0.057 0.006
2 0.071 0.095 0.088 0.085 0.012
4 0.161 0.165 0.168 0.165 0.003
8 0.291 0.284 0.306 0.294 0.011
16 0.553 0.573 0.604 0.577 0.026
32 1.061 1.043 1.083 1.062 0.020
Tabel 19. Kandungan nanokristal VAL dalam needle
Konsentrasi Jumlah %kandungan Rata-
Formula Abs SD
(ng/mL) VAL (mg) obat rata
1.021 30.4 0.29 100
F1 1.019 30.3 0.29 99.8 98.7 2.2
0.982 29.2 0.29 96.1



F2

F3

F4

F5

0.904

0.912

0.928

0.892

0.881

0.913

0.893

0.911

0.878

0.903

0.879

0.883

26.8

27.1

27.5

26.4

26.1

27.1

26.5

27.0

26.0

26.8

26.0

26.2

0.27

0.27

0.27

0.26

0.27

0.26

0.26

0.26

0.26

0.25

0.25

0.26

95.1

95.9

97.7

96.7

95.5

99.1

98.2

100

96.5

100

97.7

98.2

96.3

97.1

98.3

98.8

1.3

1.8

1.9

15
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Contoh perhitungan kandungan nanokristal VAL dalam 100 needle

Diketahui:

Maka,

1.021 = 0.0326x + 0.030

Abs F1 replikasi 1 = 1.021

Persamaan kurva baku y = 0.0326x + 0.030

Bobot rata-rata nanokristal VAL dalam formula = 0.27 mg

_ 1.021-0.030

0.0326

x = 30.4 pg/mL

jumlah nanokristal VAL dalam needle

= %VAL dalam nanokristal x jumlah nanokristal VAL dalam massa kering

=0.955x 0.31 mg

=0.29 mg



Lampiran 7. Hasil Uji Permeasi Ex Vivo

Tabel 20. Persentase permeasi F1

53

Waktu I Konsg 0.5 8 ml Faktor VAL ter- % Rata-
(jiam) Replikasi  Abs ntrasi mi (ug) koreksi permeasi Perme rata SD
(hg/ml)  (u9) asi
1 0 0.00 0.00 0 0 0 0
0.25 2 0 0.00 0.00 0 0 0 0 0 0
3 0 0.00 0.00 0 0 0 0
1 0.061 0.43 0.43 0.003 0.0000 0.00343 1.1828 5
0.5 2 0.055 0.19 0.19 0.002 0.0000 0.00154 0.531 Ogg Oﬁo
3 0.054 0.15 0.15 0.001 0.0000 0.00123 0.4241
1 0.069 0.74 0.74 0.006 0.0004 0.00638 2.2
0.75 2 0.071 0.82 0.82 0.007 0.0001 0.00678 2.3379 0'586 0(')20
3 0.066  0.63 0.63 0.005 0.0001 0.00516 1.7793
1 0.082 1.26 1.26 0.01 0.0011 0.01122  3.869 0.014  0.00
1 2 0.092 1.65 1.65 0.013 0.0010 0.01421 4.9 .18 ég
3 0.102 2.04 2.04 0.016 0.0007 0.01713 5.9069
1 0.112 2.44 2.44 0.019 0.0024 0.02193 7.5621 0.024 0.00
2 2 0.143  3.66 3.66 0.029 0.0026 0.03193 11.01 '234 68
3 0.101 2.00 2.00 0.016 0.0028 0.01885 6.5
1 0.132 3.22 3.22 0.026 0.0048 0.03066 10.572
3 2 0.187 5.39 5.39 0.043 0.0063 0.04944 17.048 0'825 Oic;l
3 0.123  2.87 2.87 0.023 0.0048 0.02779 9.5828
1 0.241 7.52 7.52 0.06 0.0080 0.06822 23.524 0.064 000
4 2 0.218 6.61 6.61 0.053 0.0117 0.06459 22.272 .56 56
3 0.219 6.65 6.65 0.053 0.0076 0.06089 20.997
1 0.256  8.11 8.11 0.065 0.0156 0.08046 27.745 2 1
5 2 0.279 9.01 9.01 0.072 0.0183 0.09042 31.179 0.;)69 Olc;
3 0.217 6.57 6.57 0.053 0.0143 0.06691 23.072
1 0.265 8.46 8.46 0.068 0.0237 0.0914 31.517 0.098 0.00
6 2 0.287 9.33 9.33 0.075 0.0273 0.10195 35.155 .81 64
3 0.311 10.27 10.27 0.082 0.0209 0.10309 35.548
1 0.388 13.30 13.30 0.106 0.0321 0.1386  47.793
7 2 0.313 10.35 10.35 0.083 0.0366 0.11946 41.193 0';54 02'(;1
3 0.319 1059 10.59 0.085 0.0311 0.11588 39.959
1 0.298 9.76 9.76 0.078 0.0454 0.12356 42.607 0135 001
8 2 0.387 13.26 13.26 0.106 0.0470 0.15312 52.8 30 56
3 0.328 10.94 10.94 0.088 0.0417 0.1293 44.586
Tabel 21. Persentase permeasi F2
Waktu L KOHS? 0.5 8ml  Faktor VAL ter- % Rata
(jam) Replikasi  Abs ntrasl ml (ug)  koreksi permeasi Permeasi -rata Sb
(ug/ml)  (ug)
1 0 0.00 0 0 0 0 0
0.25 2 0 0.00 0 0 0 0 0 0 0
3 0 0.00 0 0 0 0 0
0.5 1 0.055 0.19 0.19 0.001 0.0000 0.0015 0.5556
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2 0.059 0.35 0.35 0.002 0.0000 0.0028 1.037 0.00 0.0
3 0.057 0.27 0.27 0.002 0.0000 0.0022 0.8148 2 006
1 0.073  0.90 0.90 0.007 0.0001 0.0074 2.7407 001 0.0
0.75 2 0.081 1.22 1.22 0.009 0.0003 0.0101 3.7407 1 04
3 0.098 1.89 1.89 0.015 0.0002 0.0154 5.7037
1 0.098 1.89 1.89 0.015 0.0010 0.0162 6 001 0.0
1 2 0.102 2.04 2.04 0.016 0.0015 0.0179 6.6296 .6 Oél
3 0.087 1.45 1.45 0.011 0.0021 0.0138 51111
1 0.132 3.22 3.22 0.025 0.0029 0.0288 10.667 002 0.0
2 2 0.091 161 1.61 0.012 0.0036 0.0165 6.1111 3 062
3 0.113 2.48 248 0.019 0.0036 0.0234 8.6667
1 0.159 4.29 429 0.034 0.0062 0.0405 15 004 0.0
3 2 0.178 5.04 5.04 0.040 0.0052 0.0455 16.852 3 025
3 0.167 4.60 460 0.036 0.0060 0.0429 15.889
1 0.222  6.77 6.77 0.054 0.0109 0.0646 23.926 0.0
4 2 0.203  6.02 6.02 0.048 0.0102 0.0584 21.63 0.06 0'4
3 0.198 5.82 582 0.046 0.0106 0.0573 21.222
1 0.287 9.33 9.33 0.074 0.0172 0.0919 34.037 008 0.0
5 2 0.279 9.01 9.01 0.072 0.0162 0.0884 32.741 3 123
3 0.217 6.57 6.57 0.052 0.0165 0.0691 25.593
1 0.219 6.65 6.65 0.053 0.0265 0.0798 29.556 009 0.0
6 2 0.278  8.97 8.97 0.071 0.0252 0.0971 35.963 3 113
3 0.298 9.76 9.76 0.078 0.0230 0.1012 37.481
1 0.382 13.07 13.07 0.104 0.0332 0.1378 51.037 012 00
7 2 0.298 9.76 9.76 0.078 0.0342 0.1123 41.593 '5 1é7
3 0.345 11.61 11.61 0.092 0.0328 0.1257 46.556
1 0.318 1055 10.55 0.084 0.0463 0.1307 48.407 014 0.0
8 2 0.398 13.70 13.70 0.109 0.0440 0.1536 56.889 3 117
3 0.372 12.67 12.67 0.101 0.0444 0.1458 54
Tabel 22. Persentase permeasi F3
Waktu — Konsg 0.5 8 ml  Faktor VAL ter- % Rata
(jam) Replikasi  Abs ntrasi ml (ug)  koreksi permeasi Permeasi -rata Sb
(Hg/ml)  (pg)
1 0.054 0.15 0.15 0.001 0 0.0012 0.4615 000 0.0
0.25 2 0.061 0.43 0.43 0.003 0 0.0034 1.3077 29 01
3 0.056 0.23 0.23 0.001 0 0.0019 0.7308
1 0.076  1.02 1.02 0.008 0.0001 0.0083 3.1923 000 0.0
0.5 2 0.081 1.22 1.22 0.009 0.0004 0.0102 3.9231 86 01
3 0.073  0.90 0.90 0.007 0.0002 0.0074 2.8462
1 0.091 161 1.61 0.012 0.0011 0.0141 5.4231 001 0.0
0.75 2 0.102 2.04 2.04 0.016 0.0016 0.018 6.9231 61 02
3 0.098 1.89 1.89 0.015 0.0011 0.0162 6.2308
1 0.122  2.83 2.83 0.022 0.0027 0.0254 9.7692 002 0.0
1 2 0.142  3.62 3.62 0.028 0.0036 0.0326 12.538 89 04
3 0.131 3.19 3.19 0.025 0.0030 0.0285 10.962

2
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1 0.187 5.39 5.39 0.043 0.0056 0.0487 18.731 0.04 0.0
2 0.192 5.59 559 0.044 0.0073 0.052 20 83 04
3 0.171 4.76 476 0.038 0.0062 0.0443 17.038
1 0.21 6.30 6.30 0.050 0.0110 0.0614 23.615 008 00
3 2 0.298 9.76 9.76 0.078 0.0128 0.091 35 i8 1
3 0.311 10.27 10.27 0.082 0.0109 0.0931 35.808
1 0.382 13.07 13.07 0.104 0.0172 0.1218 46.846 010 0.0
4 2 0.318 1055 10.55 0.084 0.0226 0.107 41.154 .8 1'3
3 0.288  9.37 9.37 0.074 0.0212 0.0962 37
1 0.398 13.70 13.70 0.109 0.0303 0.1399 53.808 013 0.0
5 2 0.319 1059 1059 0.084 0.0332 0.1179 45.346 27 1
3 0.398 13.70 13.70 0.109 0.0306 0.1402 53.923
1 0.429 1492 1492 0.119 0.0440 0.1634 62.846 016 00
6 2 0.398 13.70 13.70 0.109 0.0437 0.1534 59 . 17
3 0.499 17.67 17.67 0.141 0.0442 0.1857 71.423
1 0.503 17.83 17.83 0.142 0.0589 0.2016 77.538 018 0.0
7 2 0.439 15.31 15.31 0.122 0.0574 0.18 69.231 97 11
3 0.449 1570 15.70 0.125 0.0619 0.1876 72.154
1 0.483 17.04 17.04 0.136 0.0768 0.2132 82 023 0.0
8 2 0.598 2157 2157 0.172 0.0727 0.2454 94.385 11 16
3 0.549 19.64 19.64 0.157 0.0776 0.2348 90.308
Tabel 23. Persentase permeasi F4
Waktu — Konsg 0.5 8 ml  Faktor VAL ter- % Rata
(jam) Replikasi  Abs ntrasi ml (Mg)  koreksi permeasi Permeasi -rata Sb
(Hg/ml)  (ug)
1 0 0.00 0.00 0 0 0 0
0.25 2 0 0.00 0.00 0 0 0 0 0 0
3 0 0.00 0.00 0 0 0 0
1 0.055 0.19 0.19 0.001 0.0000 0.0015 0.5769 000 00
0.5 2 0.061 0.43 0.43 0.003 0.0000 0.0034 1.3077 5 o1
3 0.053 0.11 0.11 0.000 0.0000 0.0009 0.3462
1 0.068 0.70 0.70 0.005 0.0001 0.0058 2.2308 000 0.0
0.75 2 0.071 0.82 0.82 0.006 0.0004 0.007 2.6923 .8 0'3
3 0.088 1.49 1.49 0.011 0.0001 0.0121 4.6538
1 0.092 1.65 1.65 0.013 0.0008 0.0141 5.4231 001 0.0
1 2 0.098 1.89 1.89 0.015 0.0012 0.0163 6.2692 5 01
3 0.089  1.53 153 0.012 0.0016 0.0139 5.3462
1 0.119 271 271 0.021 0.0025 0.0242 9.3077 002 00
2 2 0.102 2.04 204 0.016 0.0031 0.0195 7.5 3 03
3 0.118  2.67 267 0.021 0.0031 0.0245 9.4231
1 0.165 4.52 452 0.036 0.0052 0.0414 15.923 004 0.0
3 2 0.187 5.39 539 0.043 0.0051 0.0483 18.577 4 04
3 0.167 4.60 460 0.036 0.0058 0.0426 16.385
1 0.198 5.82 5.82 0.046 0.0097 0.0564 21.692 005 0.0
4 2 0.201 5.94 5.94 0.047 0.0105 0.0581 22.346 5 03
3 0.182 5.19 5.19 0.041 0.0104 0.052 20
5 1 0.298 9.76 9.76 0.078 0.0156 0.0937 36.038
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2 0.189 5.47 5.47 0.043 0.0165 0.0603 23.192 0.07 0.0
3 0.213 641 6.41 0.051 0.0156 0.0669 25.731 4 18
1 0.311 10.27 10.27 0.082 0.0253 0.1075 41.346 010 0.0
6 2 0.287  9.33 9.33 0.074 0.0219 0.0966 37.154 . 1
3 0.352 11.89 11.89 0.095 0.0220 0.1171 45.038
1 0.411 1421 1421 0.113 0.0356 0.1493 57.423 014 00
7 2 0.383 13.11 13.11 0.104 0.0313 0.1362 52.385 '1 0'7
3 0.379 1295 1295 0.103 0.0339 0.1375 52.885
1 0.487 17.20 17.20 0.137 0.0498 0.1875 72.115 016 0.0
8 2 0.398 13.70 13.70 0.109 0.0444 0.154 59.231 . 18
3 0.404 13.93 13.93 0.111 0.0468 0.1583 60.885
Tabel 24. Persentase permeasi F5
Waktu — Konsg 0.5 8 ml  Faktor VAL ter- % Rata
(jam) Replikasi  Abs ntrasi ml (Mg)  koreksi permeasi Permeasi -rata Sb
(Hg/ml) ()
1 0 0.00 0.00 0 0 0 0
0.25 2 0 0.00 0.00 0 0 0 0 0 0
3 0 0.00 0.00 0 0 0 0
1 0 0.00 0.00 0 0.0000 0 0
0.5 2 0 0.00 0.00 0 0.0000 0 0 0 0
3 0 0.00 0.00 0 0.0000 0 0
1 0 0.00 0.00 0 0.0000 0 0
0.75 2 0 0.00 0.00 0 0.0000 0 0 0 0
3 0 0.00 0.00 0 0.0000 0 0
1 0.054 0.15 0.15 0.001 0.0000 0.001 0.3846 000 00
1 2 0.056 0.23 0.23 0.002 0.0000 0.002 0.7692 3 03
3 0.073  0.90 0.90 0.007 0.0000 0.007 2.6923
1 0.098 1.89 1.89 0.015 0.0001 0.015 5.7692 001 0.0
2 2 0.087 1.45 1.45 0.012 0.0002 0.012 4.6154 4 02
3 0.099 1.93 1.93 0.015 0.0009 0.016 6.1538
1 0.111 2.40 2.40 0.019 0.0020 0.021 8.0769 002 0.0
3 2 0.132  3.22 3.22 0.026 0.0016 0.027 10.385 7 05
3 0.143  3.66 3.66 0.029 0.0028 0.032 12.308
1 0.152 4.01 401 0.032 0.0044 0.037 14.231 003 0.0
4 2 0.176  4.96 4.96 0.04 0.0049 0.045 17.308 8 06
3 0.132  3.22 3.22 0.026 0.0064 0.032 12.308
1 0.198 5.82 5.82 0.047 0.0084 0.055 21.154 005 0.0
5 2 0.167 4.60 460 0.037 0.0098 0.047 18.077 5 04
3 0.188 5.43 5.43 0.043 0.0097 0.053 20.385
1 0.211 6.33 6.33 0.051 0.0142 0.065 25 006 00
6 2 0.178 5.04 5.04 0.04 0.0144 0.055 21.154 3 07
3 0.221 6.73 6.73 0.054 0.0151 0.069 26.538
1 0.262 8.34 8.34 0.067 0.0206 0.087 33.462 008 0.0
7 2 0.267 8.54 8.54 0.068 0.0195 0.088 33.846 5 05
3 0.232 7.16 7.16 0.057 0.0218 0.079 30.385
8 1 0.298 9.76 9.76 0.078 0.0289 0.107 41.154 0.10 0.0
2 0.287 9.33 9.33 0.075 0.0280 0.103 39.615 3 03
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Taotal 21721058 14

3 0.277 8.93 8.93 0.071 0.0290 0.1 38.462
Lampiran 8. Data Analisis Statistik
Lampiran 8.1. Uji Kekuatan Mekanik DMN
Tests of Normality
Kolmogorov-Smirnov? Shapiro-Wilk
formula Statistic df Sig. Statistic df Sig.
persentasi_penurunan_n  formula 1 201 3 994 3 BER
sedle formula 2 226 3 983 3 751
formula 3 284 3 833 3 500
formula 4 355 3 820 3 164
formula 5 335 3 85T 3 260
a. Lilliefors Significance Correction
ANOVA
persentasi_penurunan_needle
Sum of
Squares df Mean Square F Sia.
Between Groups 2134611 4 533.653 142331 000
Within Groups ar.454 10 3744




Post Hoc Tests

Multiple Comparisons

DependentVariable: persentasi_penurunan_needle
Diffg?eil;e - 95% Gonfidence Interval
(I) formula  (J) formula J) Std. Error Sig. Lower Bound  UpperBound
Tukey HSD farmula 1 formula 2 -.37426057  1.58100651 899 -5.5774829 48289617
formula 3 538124678 1.58100651 042 1780245 10.5844691
formula 4 -1.88449131  1.58100651 756 -7.0877136 3.3187310
formula 5 -28.4025344" 1568100651 000 -33.6057566  -23.1993121
farmula 2 formula 1 374260587 1.58100651 8599 -4.8289617 56774829
farmula 3 575550735 1.58100651 029 5522851 10.9587296
formula 4 -1.51023074  1.58100651 869 -6.7134530 3.6928915
formula 5 -28.0282738  1.58100651 000 -33.2314961 -22.8250515
farmula 3 formula 1 -5.38124678"  1.58100651 042 -10.5844691 - 1780245
formula 2 -5.75550735  1.56100651 029  -10.9587296 -5522851
formula 4 -7.26573809°  1.58100651 007 -12.4689604 -2.0625158
formula & -32.78378117  1.58100651 000 -3B.9870034  -28.5805588
farmula 4 formula 1 1.88449131  1.58100651 756 -3.3187310 7.0877136
formula 2 1.61023074  1.58100651 869 -3.6929915 6.7134530
farmula 3 7265738097 1.58100651 o7 2.0625158 12.4689604
formula 5 -26.5180430°  1.56100651 000 -31.7212653  -21.3148208
farmula 5 formula 1 2840253435 1.58100651 000 231993121 33.6057566
formula 2 20.02827378°  1.58100651 000 228250515 33.2314961
formula 3 33.78378113  1.58100651 000 2B8.5805588 38.9870034
farmula 4 2651804304 1.58100651 000 21.3148208 31.7212653
Games-Howell  formula 1 formula 2 -.374260587 1.07248731 8495 -6.0969944 53484732
formula 3 538124678 1.73764871 168 -3.0044593 13.7669529
formula 4 -1.88449131  1.79634818 823 -10.7030130 6.9340304
farmula & -28.4025344"  1.26100616 000 -34.0725631 -22.7325056
formula 2 formula 1 3T426057  1.0724873 995 -5.3484732 5.0969944
formula 3 575550735 1.53118182 151 -3.8305475 15.3415622
formula 4 -1.51023074  1.58748600 863 -11.6604342 8.6398727
farmula & -28.0282738 B5EETT2 000 -32.8317966 -23.2247509
formula 3 formula i -5.38124678  1.73TG48T1 A68  -13.7669528 3.0044593
formula 2 -5.75550735  1.53118182 151 -15.3415622 3.8305475
formula 4 -7.26573809 210265440 09 -16.6240041 2.0825279
formula & -33.78378117  1.66865972 001 -42.3089233 -25.2586389
formula 4 formula 1 1.88448131  1.79634818 823 -6.9340304 10.7030130
formula 2 1.51023074  1.59748600 863 -8.6399727 11.6604342
formula 3 7.26573809 210265440 109 -2.0925279 16.6240041
formula 5 -26.5180430°  1.72970201 002 -355263998 -17.5096863
farmula 5 farmula 1 28.40253435  1.26100616 000 22.7325056 34.0725631
formula 2 26.02827378 H566TT2 000 23.2247509 32.8317966
farmula 3 33.79378113  1.66865972 001 252586389 423089233
formula 4 26.51804304  1.72870201 002 17.5086863 35.5263998

* The mean difference is significant at the 0.05 level.
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Lampiran 8.2. Uji Kemampuan Penetrasi DMN

Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Lapisan_4  Stafistic df Sig Statistic df Sin
Persen_penetrasi  Formula 1 .292 3 823 3 463
Formula 2 .292 3 823 3 463
Formula 3 196 3 Relel) 3 878
Formula 4 276 3 942 3 537
Formula 5 3 3
a. Lilliefors Significance Correction
ANOVA
Persen_penetrasi
Sum of
Squares df Mean Square F Sig.
Between Groups 11781.733 4 2845433 142,982 .0oo
Within Groups 206.000 10 20,600
Total 11987.733 14

Post Hoc Test

Dependent Variakle:

Multiple Comparisons

Persen_penstrasi

59

Diffgli?'ulge . 95% Confidence Interval

() Lapisan_4  (J) Lapisan_4 J) Std. Error Sig. Lower Bound  Upper Bound
Tukey HSD Formula 1 Formula 2 -.333 3.706 1.000 -12.53 11.86
Farmula 3 -68.000° 3.706 .0oo -80.20 -55.80

Faormula 4 -7.667 3.706 303 -19.86 453

Formula 5 10.333 3706 108 -1.86 2253

Formula 2 Formula 1 333 3.706 1.000 -11.86 12.53
Formula 3 -67.667 3.706 .0oo -79.86 -55.47

Formula 4 -7.333 3706 31 -18.53 486

Formula 5 10.667 3.706 094 -1.53 22.86

Farmula 3 Formula 1 £8.000" 3.706 .0oo 55.80 80.20
Farmula 2 67.667 3.706 .0oo 55.47 79.86

Formula 4 £0.333 3.706 .0oo 48.14 72.53

Formula 5 76.333 3706 000 66.14 90.53

Formula 4 Formula 1 7.667 3.706 303 -4.53 19.86
Formula 2 7.333 3.706 EEY -4.86 19.53

Farmula 3 -60.333 3.706 .0oo -72.53 -48.14

Farmula 5 18.000" 3.706 .00s 5.80 30.20

Formula § Formula 1 -10.333 3.706 08 -22.53 1.86
Farmula 2 -10.667 3.706 094 -22.86 1.53

Formula 3 -78.333 3706 .o0oo -90.53 -66.14

Faormula 4 -18.000° 3.706 .00s -30.20 -5.80
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Games-Howell  Formula 1 Formula 2 -.333 1.700 1.000 -7.89 7.22
Formula 3 -66.000" 5.344 013 -104.85 -31.15
Farmula 4 -7.BBT 2.404 R -19.86 453
Formula 5 10.333 1.202 040 1.09 159.58
Formula 2 Formula 1 333 1.700 1.000 -7.22 7.89
Formula 3 -67.667 5.344 014 -104.52 -30.82
Formula 4 -7.333 2.404 185 -19.583 4.86
Farmula 5 10.667 1.202 038 1.42 19.91
Farmula 3 Farmula 1 66.000° 5.344 013 3115 104.85
Formula 2 G67.667 5.344 014 30.82 104.52
Formula 4 £0.333 5.608 0 27.32 93.35
Formula & 78.333 6207 013 38.27 118.40
Formula 4 Formula 1 T.GET 2.404 67 -4.53 159.86
Formula 2 7.333 2.404 185 -4.86 19.53
Formula 3 -60.333 5.608 011 -93.35 -27.32
Formula 5 16.000" 2.082 040 1.98 3402
Farmula 5 Farmula 1 -10.333 1.202 040 -19.58 -1.09
Farmula 2 -10.667 1.202 038 -19.91 -1.42
Formula 3 -78.333 5.207 3 -118.40 -38.27
Formula 4 -1g.000° 2.082 040 -34.02 -1.88
* The mean difference is significant at the 0.05 level.
Lampiran 8.3. Penentuan Jumlah Obat pada Sistem DMN
Tests of Normality
Kolmogorov-Smirmov? Shapiro-Wilk
farmula Statistic df Sig. Statistic df Sig.
hobot_nanokristaAL  Formula 1 356 3 818 3 AET
Formula 2 266 3 452 3 574
Farmula 3 A75 3 1.000 3 984
Formula 4 332 3 863 3 276
Farmula & 325 3 876 3 3z
a. Lilliefors Significance Correction
ANOVA
hobot_nanokristal'VAL
Sum of
Squares df Mean Square F Sig.
Between Groups .003 4 001 55,800 000
Within Groups .000 10 .000
Total 003 14




Post Hoc Tests

DependentVariable:  bobot_nanokristalvaL

Multiple Comparisons
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Diﬁr:liille " 95% Confidence Interval

Iy formula  (J) formula J) Std. Error Sig. Lower Bound  Upper Bound
Tukey HSD Farmula1  Formula 2 0220667 0028610 .0oo 012651 031482
Farmula 3 0306667 0028610 .0oo 021251 040082

Farmula 4 0345667 0028610 .0oo 025151 043882

Farmula 5 0375000° 0028610 .0oo 028084 046816

Formula2  Formula 1 0220667  .0028610 .000 -.031482 -.012651
Formula 3 0086000  .00283610 ova -.000816 018016

Formula 4 01250000 0028610 010 003084 021916

Formula & 0154333 0028610 002 006018 024844

Formula3d3  Formula 1 -.0306667  .0028610 .0oo -.040082 -021251
Farmula 2 -.0086000  .0028610 078 -.018018 000816

Farmula 4 0039000 .0028610 662 -.0055186 013316

Farmula 5 0068333 0028610 1496 -.002582 016244

Formula 4 Formula 1 0345667 0028610 .0oo -.043982 -.025151
Farmula 2 -0125000° 0028610 010 -.0219186 -.003084

Formula 3 -.0039000  .0028610 662 -.013316 005516

Formula & 0029333  .00283610 838 -.00G6482 012348

Formulad  Formula 1 -0375000°  .0028610 .0oo -.046918 -.028084
Farmula 2 -0154333° 0028610 .00z -.024849 -.006018

Farmula 3 -.0068333 0028610 96 -.016249 002582

Formula 4 -00289333 0028610 B3s -.012349 006482
Games-Howell  Formula1  Formula 2 0220667 0014815 009 011882 032251
Farmula 3 0306667 0029841 027 008336 052807

Farmula 4 0345667 0022341 011 018300 050833

Faormula & 03750000 00215672 .0oa 021855 053145

Formula2  Formula 1 -0220667  .0014915 .009 -.032251 -.011882
Faormula 3 0086000  .0033079 276 -.0093490 026580

Formula 4 0125000 .0026399 0583 -.000248 025248

Farmula & 01543337 0025751 025 003152 0277145

Formula3d  Formula 1 -0306667  .0029841 027 -.052987 -.008336
Farmula 2 -.0086000 .0033079 276 -.026580 009390

Farmula 4 0039000 0037026 821 -.013289 021009

Farmula 5 0068333 0036567 458 -.010331 023808

Formula 4 Formula 1 -0345667  .0022341 011 -.050833 -.018300
Formula 2 -.0125000 0026389 043 -.025248 000248

Farmula 3 -.0039000 .0037026 821 -.021089 013299

Formula 5 0029333 0030656 862 -.010704 016571

Formulas  Formula 1 -0375000° 0021572 .0oa -.053145 -021855
Farmula 2 -0154333° 0025751 025 -.027715 -.003152

Farmula 3 -0068333 0036567 458 -.023988 010331

Faormula 4 -0029333 0030656 BG2 -.0M164671 010704

* The mean difference is significant at the 0.05 level.



Lampiran 8.4. Penentuan Kandungan Obat pada Sistem DMN

Tests of Normality

62

Kolmogorov-Smirnov? Shapiro-Wilk
farmula Statistic df Sig. Statistic df Sig.
kandungan_ohat  formula 1 3649 3 VBB 3 087
formula 2 263 3 G4 3 G637
formula 3 248 3 BB 3 Nl
formula 4 191 3 Bg7y 3 800
formula & 328 3 871 3 208
a. Lilliefors Significance Correction
ANOVA
kandungan_obat
Sum of
Squares df Mean Sguare F Sia.
Between Groups 14417 4 3.604 1.145 380
Within Groups 31.478 10 3148
Total 45,845 14
Homogeneous Subsets
kandungan_obat
Subsetfor
alpha=0.04
farmula M 1
Tukey HSD®  formula 2 3 96.2715138
formula 3 3 97 10870645
formula 4 3 98.32702493
farmula 1 3 983 6656248
formula & 3 98.7852900
3ig. A5T

Means for groups in homogeneous subsets are

displayed.

a. lUses Harmonic Mean Sample Size = 3.000.
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DependentVariable:

kandungan_ohat

Multiple Comparisons
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Mean 95% Confidence Interval
Difference (-

(0 formula  (J) formula J) Std. Error Sig. Lower Bound  Upper Bound
Tukey HSD formula 1 formula 2 239411100  1.44862727 500 -2.3734404 71616624
formula 3 1.65691793 1.44862727 816 -3.2116334 6.3234693

formula 4 33859549 144862727 Rejeie] -4.42895548 51061468

formula & 11966522 1.44862727 1.000 -4.8872166 46478861

formula 2 formula 1 -2.39411100  1.44862727 500 -71616624 2.3734404
formula 3 -.B3819307  1.44862727 G975 -5.6057444 3.92083583

formula 4 -2.05551651 1.44862727 B30 -6.8230669 27120358

formula & -2.61377622  1.44862727 AGT -7.2813276 22537751

formula 3 formula 1 -1.65591793  1.44862727 816 -6.3234693 32116334
formula 2 83819307 1.44862727 875 -3.9293583 5.6057444

formula 4 -1.21732245  1.44862727 4812 -5.0648738 3.5502289

formula & -1.67568315  1.44862727 T74 -6.4431345 3.0919682

formula 4 formula 1 -.33859549 144862727 Rejeie] -5.1061468 4. 4289559
formula 2 2.05551551 1.44862727 630 -2.7120358 6.8230669

formula 3 1.21732245  1.44862727 812 -3.5502289 5.9848738

formula & - 45826071 1.44862727 897 -5.2258121 4.3092908

formula &5 formula 1 A1866522  1.44862727 1.000 -4 6478861 4. 8872166
formula 2 251377622 1.44862727 AGT -2.2537751 T7.2813276

formula 3 1.67558315  1.44862727 774 -3.0819682 6.4431345

formula 4 45826071 1.44862727 897 -4.3092906 5.2253121
Games-Howell  formula 1 formula 2 239411100 1.4926751 A73 -5.0635261 9.8517481
formula 3 1.65691793 165778634 869 -5.9575596 9.0693555

formula 4 33859549  1.67844558 599 -7.2274241 7.9046150

formula & - 11866522 1.53901886 1.000 -7.6103800 T7.2710596

formula 2 formula 1 -2.39411100  1.49267591 573 -9.8517481 5.0635261
farmula 3 -B3819307  1.30351124 459 -6.9240656 52476794

formula 4 -2.05551551 1.32968625 504 -8.3203341 42083031

formula & -281377622  1.14867969 339 -7.6505573 2.6230049

formula 3 formula 1 -1.65691793 1.65778634 869 -9.0693855 5.9575596
formula 2 B3B19307  1.30351124 959 -5.2476794 6.9240656

formula 4 -1.21732245  1.51269287 17 -7.9453220 5.5106771

formula & -1.67558315  1.35633301 738 -7.8406595 4.4894932

formula 4 formula 1 -.33859549  1.67844558 599 -7.9046150 72274241
formula 2 2.05551551 1.32968625 504 -4.2093031 8.3203341

formula 3 1.21732245 1.51269287 917 -5.6106771 T.9453220

formula & -.45826071 1.3815075% 996 -6.7794438 5.8629224

formula s  formula 1 1966522 1.53901886 1.000 -7.27105496 7.5103800
formula 2 251377622 114867969 339 -2.62300449 7.6505573

formula 3 1.67658315  1.35633301 738 -4.4894832 7.8406594

formula 4 46826071 1.38150759 996 -5.8629224 6.7704438
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Kaolmogorow-Smirnoy Shapiro-Wilk
farmula Statistic df Sig. Statistic df Sig.
persen_permeasi  Formula i 260 2
Farmula 2 250 3 966 3 G648
Formula 3 266 3 862 3 625
Formula 4 342 3 845 3 228
Farmula & 254 3 863 3 633
a. persen_permeasiis constantwhen formula = 1. It has been omitted.
h. Lilliefors Significance Correction
ANOVA
PErsen_permeasi
Sum of
Squares df Mean Sqguare Sia.
Between Groups 027 4 007y 34.380 000
Within Groups .ooz2 10 .0oo0
Total 029 14

Homogeneous Subsets

persen_permeasi

Subsetforalpha=0.05

formula N 1 2 3
Tukey HSD®  Formula 5 3 1033924

Formula 1 3 1353268 1353268

Formula 2 3 433714

Formula 4 3 JBE5EE6

Formula 3 3 2311102

Sig. A1 21 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
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DependentWariahle: persen_permeasi

Multiple Comparisons
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Diﬁg1|%?1|;e " 95% Confidence Interval

(liformula  (J)formula J) Std. Error Sig. Lower Bound  Upper Bound
Tukey HSD Formulal  Formula 2 -.00804462 .01150919 852 -.0459223 0298331
Formula 3 -09578346 01150019 .ooa - 1336612 -.0679058

Farmula 4 -03125884 01150918 A1 - 0691375 0066174

Formula 5 03193438 .011509189 A1 -.0059433 0698121

Formula2  Formula 1 00804462 011509149 .8h2 -.0298331 04565223
Formula 3 -08773885 01150919 .000 - 1266165 -.0498611

Formula 4 -02321522 01150918 324 0610829 0146625

Formula 5 .03997900°  .01150919 038 0021013 0778567

Formula3  Formula 1 095783467 01150818 .ooo 0578058 1336612
Formula 2 08773885 01150919 .ooo 0498611 256165

Formula 4 06452362° 01150919 .002 0266459 1024013

Formula 5 42771785 01150818 .ooo 08898401 655956

Formula 4 Formula 1 031259834  D11509149 A2 -.0066179 0691375
Farmula 2 02321522 01150918 324 - 0146625 0610824

Formula 3 -06452362° 01150818 ooz -1024013 -.0266458

Formula & 06319423 01150019 .002 0253165 2010719

Formulad  Formula 1 -03193438  .01150918 A1 0698121 0059433
Formula 2 -03997900°  .0115091% 038 -.0778567 -0021013

Formula 3 -12771785 01150919 .000 - 1656956 -.0898401

Formula 4 063194237 01150818 ooz -10107189 -.0253165
Games-Howell  Formula 1 Faormula 2 -.00804462 01127808 942 -.0604047 04431556
Farmula 3 095763467 01310626 .oog - 1541133 -0374537

Formula 4 -031259684 01386942 320 -0936216 O31oma

Formula & 03193438 00925287 1499 -.0328525 0967213

Formula2  Formula 1 00804462 01127808 942 -0443155 0604047
Formula 3 08773885 01162438 0 - 1424444 -.0330333

Formula 4 -02321522 01247740 AG66 -.0840265 03755960

Formula & 03997900 .D0E94YT2 068 -.0059708 08559288

Formula3  Formula 1 095783467 01310626 .oog 0374537 1541133
Formula 2 08773885 01162439 .01 0330333 1424444

Farmula 4 064523627 01415148 047 0012659 277813

Formula 5 12771785 00967197 013 0594789 1959568

Formula 4 Formula 1 031259834  D1386842 320 -0311019 0936216
Formula 2 02321522 01247740 AGE 0375960 0840265

Formula 3 -06452362° 01415148 047 -A1277813 -.0012659

Formula & 06319423 01068205 073 -.0133108 1396993

Formula  Formula 1 -03193438 00925287 REE - 0967213 0328525
Formula 2 -.03997900 .00B99772 068 -.0859288 0059708

Formula 3 -12771785 00967197 013 - 1959568 -.0594789

Farmula 4 -06318423 01068205 a73 -1396893 0133108

* The mean difference is significant atthe 0.05 level,
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Lampiran 9. Dokumentasi Penelitian

Gambar 14. Proses Gambar 15. Polimer dengan kandungan
pembuatan polimer nanokristal VAL

Gambar 17. Proses pengeringan DMN pada suhu 37°C
menggunakan oven

—— ‘1 ‘]
Gambar 18. Pengukuran Panjang gelombang dengan
spektrofotometer UV-Vis
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Gambar 19. Morfologi needle DMN (a) F1; (b) F2; (c) F3; (d) F4; (e) F5
setelah uji kekuatan mekanik

st s -

Gambar 20. Uji ex vivo menggunakan apparatus sel difusi Franz



