BAB V
KESIMPULAN DAN SARAN

A. Kesimpulan

Berdasarkan dari hasil penelitian yang telah dilakukan dapat diperoleh
kesimpulan bahwa:

Pertama, Nanostructured Lipid Carriers (NLC) fisetin dapat dibuat
menggunakan lipid golongan gliserida (Precirol) dengan metode emulsifikasi
sonikasi.

Kedua, karakterisasi NLC Fisetin menghasilkan ukuran partikel yaitu F1
651,1 nm = 7,11; F2 246,2 nm + 2,45 dan F3 119,6 nm + 5,36. Menghasilkan PDI
yaitu pada F1 0,315; F2 0,266 dan F3 0,619. Menghasilkan zeta potensial yaitu
pada F1 -13,13 mV; F2 -20,36 mV dan F3 -20,53 mV.

Ketiga, karakterisasi serum NLC Fisetin pada uji organoleptik
menghasilkan warna kuning keruh, bau khas dan sedikit kental. Pada uji pH
menghasilkan pH sebesar 6,27, pada uji homogenitas menghasilkan sediaan yang
homogen dan pada uji viskositas menghasilkan viskositas sebesar 1000 cPs.

B. Saran
Penelitian ini masih banyak kekurangan, maka perlu dilakukan penelitian
lebih lanjut mengenai :
Pertama, perlu dilakukan analisis screening lipid dengan menggunakan
jenis lipid yang lebih beragam.
Kedua, perlu dilakukan uji Transminssion Electron Microscopy (TEM)
untuk mengetahui morfologi NLC (Nanostructured Lipid Carriers) fisetin.

Ketiga, perlu dilakukan uji pelepasan sediaan (Difusi Franz).
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Lampiran 1. Certificate of Analysis (CoA) Fisetin

TOCRIS N

abiotechne brand Product Information www.tocris.com

Product Name: Fisetin Catalog No.: 5016 Batch No.: 1
CAS Number. $23-45-3

JUPACName:  2-3,4-Dihydroxypheny(}-3,7-diyaroxy-4H-1-benzopyran-4-one

Description: Storage: Swore at-20°C
Naturally occuring flavoncid and antioxddant. inhitits Pf 3-K, AXt, 3
PO 0 Caxe. Displays antiproliferatve actvity in prostate Solubliity & Usage Info:

cancer cells. Snown 10 actvate ERK; exhidits neumprotectve DMSO fo 100 mM

activity In Huntington's disease models. Also 3 DNMT1 inhibitor. ethanol to 10 mM

Physical and Chemical Properties: Stabllity and Solubliity Advics:

Batch Molecular FOrmuia: CeHssOs Some solutions can be dftcult to odtain and can dbe encouraged

Batch Molecutar Welght: 256,24 oy rapblgmsinmg. SONIC3NON of gente waming (In 3 45€0°C

Phyzical Appeasance: Yellow sokd Information concaming product stablity, particutary In soiution,

Minimum Purity: »25% has rarely been reported and In most C3ses we ¢an only offer 3
general guige. Our stanaard recommendations are:

Batch Molscular Structure: SOLIDS: Provided storage Is 3s stated on the product label and
the vial s k=pt tightly sealed, the product can be stored for Up to
& months from aate of recaipt

SOLUTIONS: We recommend hat stock solutions, once
praparag, are stored allquoted In ughtly sealed via's 3 -20°C of
below and used within 1 month. Wherever possie solutions
should be made up and usad on the same aay.

Lu et af (2005) Crystai structure of 3 human cycin-dependent kinase € compiax wih 3 fiavonol Inhibitor, fisetin. JMed.Chem. 48 737.
OMID: 15589157

Lee et ai (2005) Mechanisms for e Inhibition of DNA methyliransferases by tea cateching and bioflavonoids. Moi_Phamacol. 68 1015,
PMID: 16037419

Haddad et al (2010) Antiproiferative mechanisms of e 2avonolds 2,2-dihydroxychaicone and fisetin In human prostate cancer celis.
Nutr.Cancer 62 563. PMID: 20574328,

Maher eral (2011} ERX activation by 0is fiselin and resveratrol provides newroprotaction In mul modeis of Hunington's
disease. H ll[lf.W(.GerEt 20261. Puom e

Adhami ef & (2012) Dmarylavmnsan 3 novel dual hibtor of PISK/AKT and MTOR for prosiate cancer managament.
Blochem Pharmacol. 84 1277. PMID: 22342629,

Caution - Not Fuly Tested - Research Use Only » Not For Human or Veterinary Use

bio-tachne.com North America China Europs Middle East Africa  Rest of World

mooob-ie:nne com Tel (B00) 3427475 nfo.cn@dlotechne.com  Tel: +44 (0)1235 523445 Wwa.tocris.com/distributors
com Tel: +85 (21) 52380373 Tet+1 6123792956
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Lampiran 2. Certificate of Analysis (CoA) Precirol

Product name : PRECIROL ATO 5
item N°© : 3092PPD
Batch N° : 169604

Manufacturing date :05.2018
Expiry date : 05.2020

CHEMICAL DEFINITION :
Glycerol distearate (type |) EP / Glyceryl distearate NF.

Characteristic Method Specification Result
MANUFACTURING PLANT Gattefossé : 01 / Innovia : 06 01/01
APPEARANCE MAOQO193 Fine white powder Conforms
ODOUR MAOQO170 Faint Conforms
COLOUR (Gardner Scale) 1 MAO214 <= 3.0 0.9

DROP POINT (METTLER) MAOO03 53.0 to 57.0 °C 56.3
ACID VALUE MA0008 < = 6.00 mgKOH/g 1.76
SAPONIFICATION VALUE MAO172 165 to 195 mgKOH/g 187
IODINE VALUE MAQ092 < = 3.0gl2/100g <= 30"
FREE GLYCEROL CONTENT MAQOO6 <= 1.0% 0.2
TOTAL MONOGLYCERIDES CONTENT MAOOO6 8.0 to 22.0 % 17.4
TOTAL DIESTERS CONTENT MAQO06 40.0 to 60.0 % 50.7
TOTAL TRIESTERS CONTENT MAOQOOO6 25.0 t0 35.0 % 30.8
PALMITIC ACID (C16) MA0002 40.0 to 60.0 % 44.5
STEARIC ACID (C18) MAOQO2 40.0 to 60.0 % 53.2
SUM OF PALMITIC AND STEARIC ACIDS MAO002 > =900 % 97.7
WATER CONTENT MAQ007 <=1.0% < 0.1
TOTAL ASHES CONTENT MA0028 <=01% <=0.1"
NICKEL CONTENT MA0256 < 1 ppm Conforms
HEAVY METALS CONTENT (Pb) MAO032 < 10 ppm Conforms *

* Characteristic guaranteed but not tested.

This batch was released by our authorized Quality Manager and was found to meet the specifications as stated above. The above
results do not discharge the customer from the obligation to carry out an inspection of goods received.
This report has been produced electronically and does not require a signature.

Printing Date : 09.26.2018 Quality Manager
- Magali DRONNIER

Page : 1 /1
GATTEFOSSE SAS: 36 chemin de Genas - CS 70070 - 69804 SAINT-PRIEST Cedex - France - Tl +33 4 72 22 98 00 - Télécopie : +33 4 78 90 45 67
SAS au capital de 4 650 000 Euros - R.C.S. Lvon B 389 586 90C - N° d'idantita CEE FR 49 3R9 5RK Q0N
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Lampiran 3. Bahan yang digunakan untuk penelitian
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Nama Bahan Foto Bahan Kegunaan
Serbuk Fisetin Zat aktif
Precirol Sebagai  Lipid

padat dalam

komponen NLC.
Isopropil Sebagai  lipid
Miristat cair dalam

komponen

NLC.




Tween80

63

Aquade-
mineralisata

Sebagai
surfaktan dalam
komponen NLC.

Ethanol PA

Sebagai pelarut.

Sebagai pelarut.
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Hyaluronic
Acid

Propilen
Glikol

Berfungsi
sebagai
humektan

Distilled
Water

Sebagai
humektan

Sebagai pelarut
pada sediaan
serum.




Xanthan Gum

Sodium
Gluconate

Sebagai
pelembut dalam
serum.

Optiphen

Sebagai
stabilizer dalam
sediaan serum

Berfungsi
sebagai
pengawet
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Lampiran 4. Alat yang digunakan dalam penelitian

Nama Alat Foto Alat Kegunaan
Spektrofoto- Merupakan spektrofotometer yang
metri Uv-vis digunakan untuk pengukuran serapan

cahaya di daerah ultraviolet (200-

% 350nm) dan sinar tampak (350-800nm)

| oleh suatu senyawa.

Particle Size
Analyzer
(PSA)

Untuk mengukur ukuran partikel.

Zeta nansizer

Analisa zeta potensial menggunakan

hamburan cahaya elektroforesis.

Magnetic

Stirrer

Berfungsi untuk menghomogenkan
suatu larutan dengan pengadukan serta

suhu.
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Sonikator Berfungsi memecah partikel dengan
energi suara.

Viskometer Untuk mengukur viskositas
(kekentalan) suatu sediaan.

pH meter Untuk mengukur pH (kadar keasaman)

suatu sediaan.
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Lampiran 5. Penentuan panjang gelombang dan pembuatan kurva baku

Spectrum Peak Pick Report 02/18/2020 10:46:57 AM

Data Set: File_200218_104233 - RawData

1.8063 T - r
1.5000 - -
1.0000 -
0.5000 =
0.0000 - -
-0.1868 L . -
200.00 250.00 300.00 350.00 400.00
nm
[Measurement Properties) No. PN Wavelength Abs. Description
Wavelength Range (nm.) 200.00 to 400.00 7 ® 36400 03044
Scan Speed Medium 57 02357
Sampling Interval 1.0 2 ! 17.00
Auto Sampling Interval: Disabled 3] ® 251.00 0.2305
Scan Mode: Single 4 [3) 330.00 0.1840
finstr P rtes) 5 (] 281.00 0.1563
nstrument Properties| -
Instrument Type: UV-1800 Series ) © 243.00 02231
Measuring Mode Absorbance
Slit Width 1.0nm
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
Addttional Information:
Page1/1

Hasil lamda max
Panjang gelombang maksimum yang diperoleh dari scaning larutan
fisetin dalam etanol pro analisis sebesar 364 nm dengan serapan 0,3044 nm.



a. Penentuan operating time

Kinetics Data Print Report

02/18/2020 11:50:21 AM

Time ( Minute )
0.000
1.000

RawData ...
0.301

0.301
2.000 0.301 |
3.000 0.301
4.000 0300
5.000 0.300 |
6,000 0.300
7.000 0.301
8.000 0.301
9.000 0.301
10,000 0.300
11.000 0.301
12.000 0.300
0.300

0.300

0.300

0,300

0.300
0.300 |

0.300

0.300

0.300

0.300

0300

0.300

0.300

0.300

0.300

13.000
14.000
15,000
16.000

17.000
18.000
18.000
20.000
21.000
22.000
23.000
24.000
25.000
26.000

27.000
28.000 0.300
29.000 0.300
30.000 0.300
31.000
32.000
33.000
34.000
35.000
36.000
37.000
38.000
39.000
40.000
41.000
42.000
43.000
44.000
45.000
46.000
47.000
48.000
49.000
50.000

Page 1/2

b. Kurva kalibrasi (linieritas)
Penimbangan bahan :
Kertas + fisetin =0,1053
Kertas kosong =0, 0807 _
0, 0246 gr / 500 ml = 49,2 ppm
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Perhitungan konsentrasi kurva kalibrasi :

1) V1xN1 =V2x N2
1mlx49,2ppm =10mlx N2
N2 =4,92 ppm
2) V1xN1 =V2 X N2
1,2 ml x 49,2 ppm =10 ml x N2
N2 = 5,904 ppm
3) V1xN1 =V2 X N2
1,4 ml x 49,2 ppm =10mlx N2
N2 = 6,888 ppm
4) V1xN1 =V2x N2
1,6 ml x 49,2 ppm =10 ml x N2
N2 =7,872 ppm
5) V1xN1 =V2x N2
1,8 ml x49,2 ppm =10 mlx N2
N2 = 8,856 ppm
6) V1xN1 =V2x N2
2mlx49,2ppm =10mlx N2
N2 = 9,84 ppm
Konsentrasi (ppm) Absorbansi
4,920 0,315
5,904 0,427
6,888 0,527
7,872 0,646
8,856 0,741
9,840 0,860

Persamaan regresi linier antara konsentrasi (ppm) dan serapan
diperoleh nilai :

a=-0,225285714

b =0,109930314

r=0,999669338

y =a+ bx

y =-0,225285714 + 0,109930314x
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keterangan :

x = konsentrasi (ug/ml)

y = serapan

Hasil linearitas diperoleh R = 0.999669338; sehingga dapat

disimpulkan bahwa data tersebut linier.

c. Akurasi
X (ppm)| Y (abs) | Konsentrasi | Replikasi | Abs | Konsentrasi Konsentrasi % Rata-rata | Hasil
Sebenarnya
4,920 | 0,315 1 0,326 5,0149 4,92 102%
5,904 | 0,427 2 0,304 4,8147 4,92 98% | 99,89%
6,888 | 0,527 80% 3 0,315 4,9148 4,92 100%
7,872 | 0,646 1 0,431 5,9700 5,904 101%
8,856 | 0,741 2 0,425 5,9154 5,904 100% | 100,86% | 99,95%
9,840 | 0,860 100% 3 0,432 5,9791 5,904 101%
1 0,525 6,8251 6,888 99%
2 0,527 6,8433 6,888 99% | 99,09%
120% 3 0,523 6,8069 6,888 99%
d. Presisi
Ko?sgm)ram Absorbansi
6,888 0,552
6,888 0,537
6,888 0,545
6,888 0,557
6,888 0,558
6,888 0,525
6,888 0,543
6,888 0,547
6,888 0,552
6,888 0,529
Rata-rata 7,0025
SD 0,102222
CV 0,014598 %

Nilai CV dilihat dari data diatas adalah 0,014598%, hasil ini sesuai

dengan persyaratan presisi yaitu < 2%.




Lampiran 6. Foto NLC Fisetin
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Lampiran 8. Uji ukuran partikel formula 1 (Precirol 2%0)

a. Replikasi |

Size Distribution Report by Intensity

v22

Sample Details

" N

73

Malvern

Sample Name: NLC 2% RIZKY 1
SOP Name: mansettings nano
General Notes: 2 tetes ke 5ml
File Name: Rizky_120320.dts Dispersant Name: Water
Record Number: 1 Dispersant RI: 1,330
Material RI: 152 Viscosity (cP). 08872
Material Absorbtion: 0,100 Measurement Date and Time: 12 March 2020 09:57 42
System
Temperature ("C): 250 Duration Used (s): 60
Count Rate (kcps): 2274 Measurement Position (mm): 4865
Cell Description: Disposable sizing cuvette Attenuator: 5
Results
Size (d.n... % Intensity: St Dev (d.n...
Z-Average (d.nm): 6588 Peak1: 6349 96,9 2193
Pdl: 0315 Peak 2: 5376 31 3248
Intercept: 0,949 Peak 3: 0,000 0.0 0,000
Result quality Cood
Size Distribution by Intensity
167
} P B A R PSR e RO R S CTSER 1
| = ,2; ............... Beneeeen
R L s e Sy L
B aliiaiianindisiianiimeiveaiiranessves sesiss ferasoh T LT o
| g, ............................... e ok
\ % 4 : L -
\ 2} R R R E NI o a0 (o
\ i : ; 0 WY (B
‘ 01 1 10 100 1000 10000
Size (d.nm)
Record 1. NLC 2% RIZKY 1]

Malvern inatnuments Lid
www v Com

Zotanizwe Ver 712
Serial Number  MAL1185275

Filo name 1K1 PUNYA

17 Mar 20200902 39



b. Replikasi Il

Size Distribution Report by Intensity

v2.2

Sample Details

V. N
Malvern

74

Sample Name: NLC 2% RIZKY 2
SOP Name: mansettings.nano
General Notes: 2 tetes ke 5ml
File Name: Rizky_120320.dts Dispersant Name: Water
Record Number: 2 Dispersant RI: 1,330
Material RI: 1,52 Viscosity (cP). 08872
Material Absorbtion: 0,100 Measurement Date and Time: 12 March 2020 09:59:55
System
Temperature ("C): 250 Duration Used (s): 60
Count Rate (kcps): 2573 Measurement Position (mm): 465
Cell Description: Disposable sizing cuvette Attenuator: 5
Results
Size (d.n... % Intensity: St Dev (d.n...
Z-Average (d.nm): 6496 Peak 1: 606,2 89,6 2468
Pdi: 0,350 Peak 2: 4788 104 7556
Intercept: 0,942 Peak3: 0,000 0.0 0,000
Result quality Cood

Size Distnbution by Intensity i

0
01 1 10
Size (d.nm)
l [ Record 2. NLC 2% RIZKY 2|
Zotasizer Vor 712 F
Malverm Instruments Lid Serial Number | MAL1165275 e rame: ki puy,
www malvern com 2

17 Mer 2020 09,03 44



c. Replikasi 111
Size Distribution Report by Intensity I‘
v2.2
Sample Details
Sample Name: NLC 2% RIZKY 3
SOP Name: mansettings nano
General Notes: 2 tetes ke 5ml
File Name: Rizky_120320.dts Dispersant Name: Water
Record Number: 3 Dispersant Rl: 1,330
Material RI: 1,52 Viscosity (cP): 08872
Material Absorbtion: 0,100 Measurement Date and Time: 12 March 2020 10:02:09
System
Temperature (°C): 250 Duration Used (s): 60
Count Rate (kcps): 216,1 Measurement Position (mm): 4,65
Cell Description: Disposable sizing cuvette Attenuator: S
Resuits
Size (d.n... % Intensity: St Dev (d.n...
Z-Average (d.nm): 6448 Peak1: 7561 945 3056
Pdl: 0,279 Peak2: 1617 43 3365
Intercept: 0,945 Peak 3: 5407 12 3045
Result quality Cood
' i
|
|
[ |
|
|
Malvern instruments Lid mmm \:n:'| ::5275 :L’:"WM ’;MA
www Malven com

|1~mn°‘"



Lampiran 9. Uji ukuran partikel formula 2 (Precirol 4%0)

a. Replikasi I

Size Distribution Report by Intensity

v22

Sample Details

PN

76

Malvern

Sample Name: NLC 4% RIZKY 1
SOP Name: nic kiki sop
General Notes: 2 tetes ke 5ml
File Name: Rizky_120320.dts Dispersant Name: Water
Record Number: 7 Dispersant RI: 1,330
Material Rl: 1,52 Viscosity (cP): 08872
Material Absorbtion: 0,100 Measurement Date and Time: 12 March 2020 10:32:04
System
Temperature ("C): 250 Duration Used (s): 60
Count Rate (kcps): 3331 Measurement Position (mm): 1,25
Cell Description: Disposable sizing cuvette Attenuator: 4
Resuits
Size (d.n... % Intensity: St Dev (d.n...
Z-Average (d.nm): 2438 Peak1: 3529 100,0 2231
Pdl: 0,269 Peak2: 0,000 0,0 0,000
Intercept: 0,925 Peak 3: 0,000 00 0,000
Result quality Good
Size Distribution by Intensity
77 RSO R SO RN SO e e
| Bh-erereesrerarndiriiiatiniiiiiiticiiiie s it s e e e
G R SR R R
[ <l
‘ 4
‘ }
- |
i l : : : :
| b ; AN I— R, SRR ST
01 1 10 100 1000 10000
Size (d.nm)
[ Record 7: NLC 4% RIZKY 1|

Madvern struments Lid
e mafvern com

Zetasizer Ver 712
Serial Numder | MAL1165275

Filo name: KIKI PUNYA
Record Number 7
17 Mar 2020 090 10



b. Replikasi Il

Size Distribution Report by Intensity
v22

Sample Details
Sample Name:
SOP Name:
General Notes:

File Name:

Record Number:
Material RI:
Material Absorbtion:

System

Temperature ("C):
Count Rate (kcps):
Cell Description:

Resuits

Z-Average (d.nm):
Pdl:

Intercept:

Result quality

-
~
*—

-
o

Intensity (Percent)
o, SIS . £

o®
o<
{

Matvern ratruments LI
werw Ml ewrn com

RN

77

Malvern

NLC 4% RIZKY 2
nic kiki sop
2tetes ke 5mi
Rizky_120320.dts Dispersant Name: Water
8 Dispersant Rl: 1,330
152 Viscosity (cP): 08872
0,100 Measurement Date and Time: 12 March 2020 10:34.07
250 Duration Used (s): 60
3319 Measurement Position (mm): 125
Disposable sizing cuvette Attenuator: 4
Size (d.n... % Intensity: St Dev (d.n...
2487 Peak1: 3090 973 1625
0,265 Peak 2: 4747 27 7530
0,931 Peak 3: 0,000 00 0,000
Good
Size Distribution by Intensity
1 10 100 1000 ' 10000
Size (d.nm)

[ Record 8: NLC 4% RIZKY 2,

Zatasizer Ver 712
Serial Number - MAL 1165275

Fie name K PUNYA
Record Number: 8
17 Mar 2020 09.04 48



c. Replikasi Il

Size Distribution Report by Intensity
v2.2

Sample Details

Material Absorbtion: 0,100

Sample Name: NLC 4% RIZKY 3
SOP Name: nic kiki.sop
General Notes: 2 tetes ke 5mi

File Name: Rizky_120320.dts
Record Number: 9

VN

Malvern

Dispersant Name: Water
Dispersant Rl: 1,330

Material RI: 152 Viscosity (cP): 08872

System

Temperature ("C): 250 Duration Used (s): 60
Count Rate (kcps): 3312 Measurement Position (mm): 1,25
Cell Description: Disposable sizing cuvette Attenuator: 4

Resuits

Size (d.n... % Intensity: St Dev (d.n...

Z-Average (d.nm): 2461 Peak1: 3464 100,0
Pdl: 0,269 Peak2: 0,000 0,0
Intercept: 0,929 Peak 3: 0,000 0,0

Result quality Cood

Size Distribution by Intensity
107 b
a% .......................................................... e
g | :
g Gf ........................................................... .
g 3] RIS SR R R s
S =N SNETE. Rt .
J L W
01 1 10 100 1000
Size (d.nm)
[ Record 9 NLC 4% RiZKY 3|
Zotasizer Ver 712
Senal Number - MAL1165275

Measurement Date and Time: 12 March 2020 10:36:11

199,0
0,000
0,000

10000

Fde name mmA
Number g
17 Mar 2020 09.05 47

78
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Lampiran 10. Uji ukuran partikel formula 3 (Precirol 6%0)

a. Replikasi |

Size Distribution Report by Intensity

v2.2

Sample Details
Sample Name:
SOP Name:
General Notes:

File Name:

Record Number:
Material RI:

Material Absorbtion:

System

Temperature ("C):
Count Rate (kcps):
Cell Description:

Results

Z-Average (d.nm):
Pdl:

Intercept:

Result quality

Intensity (Percent)

Matvern instruments Lid
o malveeT) COm

NLC 6% RIZKY 1
nic kiki.sop
2 tetes ke Smi

Size (d.nm)

‘Record 13. NLC 8% RIZKY 1|

Zetasczw Vor 712
Serial Number | MAL 1165275

V) N
Malvern

Rizky_120320.dts Dispersant Name: Water
13 Dispersant Rl: 1,330
152 Viscosity (cP): 08872
0,100 Measurement Date and Time: 12 March 2020 11:00:24
250 Duration Used (s): 60
2661 Measurement Position (mm): 4865
Disposable sizing cuvette Attenuator: 5
Size (d.n... % Intensity: St Dev (d.n...
1215 Peak1: 2676 69,1 1241
0,575 Peak 2: 40,66 244 11,50
0,948 Peak 3: 4309 65 9652
Refer to quality report
Size Distribution by Intensity
i 1 i 10 100 1000 ' 10000 ‘



b. Replikasi Il

Size Distribution Report by Intensity

v2.2

Sample Details
Sample Name:
SOP Name:
General Notes:

File Name:

Record Number:
Material RI:

Material Absorbtion:

System

Temperature (*C):
Count Rate (kcps):
Cell Description:

Resulits

Z-Average (d.nm):
Pdl:

Intercept:

Result quality

Intensity (Percent)
»

Matvern instruments Lid
wwhw mllveem com

NLC 6% RIZKY 2
nic kiki.sop
2tetes ke 5ml

Rizky_120320.dts Dispersant Name: Water
14 Dispersant RI: 1,330
152 Viscosity (cP): 08872
0,100 Measurement Date and Time: 12 March 2020 11:02:37
250 Duration Used (s): 60
2634 Measurement Position (mm): 465
Disposable sizing cuvette Attenuator: 5
Size (d.n... % Intensity: St Dev (d.n...

1237 Peak 1: 2828 69,7 1671
0,515 Peak 2: 47,52 26,5 18,87
0,947 Peak 3: 4853 38 7008
Refer to quality report

Size Distribution by Intensity

N

80

Malvern

‘Record 14. NLC 6% RIZKY 2|

Zotasizer Vor 712
Senal Number | MAL1165275



c. Replikasi 111

Size Distribution Report by Intensity

v2.2

Sample Details
Sample Name:
SOP Name:
General Notes:

File Name:

Record Number:
Material RI:

Material Absorbtion:

System
Temperature ("C):
Count Rate (kcps):
Cell Description:

Results

Z-Average (d.nm):
Pdl:

“

Intensity (Percent)
a O

- N

Marvern Instruments Lid
www malvern com

P 7
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Malvern

NLC 6% RIZKY 3
nic kiki.sop
2 tetes ke Smi
Rizky_120320.dts Dispersant Name: Water
15 Dispersant RI: 1,330
152 Viscosity (cP): 08872
0,100 Measurement Date and Time: 12 March 2020 11:04:51
250 Duration Used (s): 60
2619 Measurement Position (mm): 465
Disposable sizing cuvette Attenuator: 5

Size (d.n... % Intensity: St Dev (d.n...
135 Peak1: 2916 66,4 1358
0,768 Peak 2: 50,06 288 17,79
0,948 Peak3: 4749 48 753,0
Refer to quality report

Size (d.nm)

~ Record 15 NLC 6% RIZKY 3|

Zetasizer Ver. 7 12

Serial Number | MAL1165275

File nama Kig
PUNYA
Numoer
17 Mar 2020 09.07.05
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Lampiran 11. Uji zeta potensial formula I (Precirol 2%0)

a. Replikasi I

Zeta Potential Report

v23

Matvorn instruments Lid - © Copyrght 2000

Sample Details

PN
Malvern

Sample Name: NLC 2% RIZKY 1
SOP Name: mansettings.nano
General Notes: 2 TETES5ML
File Name: Rizky_120320.dts Dispersant Name: Water
Record Number: 4 Dispersant Rl: 1,330
Date and Time: 12 March 2020 10:11:08 Viscosity (cP): 0,8872
Dispersant Dielectric Constant: 78,5
System
Temperature (°C): 250 Zeta Runs: 12
Count Rate (kcps): 14036 Measurement Position (mm): 4,50
Cell Description: Zeta dip cell Attenuator: 4
Results
Mean (mV) Area (%) St Dev (mV)
Zeta Potential (mV): -150 Peak 1: -150 100,0 126
Zeta Deviation (mV): 126 Peak 2: 0,00 00 0,00
Conductivity (mS/cm): 0,0166 Peak 3: 0,00 00 0.00
Result quality See result quality report
Zeta Potential Distribution
400000 1
300000+ ......................................
§m. ................. ......................................
3 { s : :
v | : : :
100000+ tpsssesyRnonconsasibortatgostetansiansstoats
j : : |
ot e e ' = - 4 |
-100 0 100 200
Apparent Zeta Potential (mV)

| Record 4: NLC 2% RIZKY 1|

Mabvern instruments Lid
www malverm com

Zotanizer Ver 712

Serial Number | MAL1165275

File nama: Kix) PNy,
A

Record Number 4

17 Mar 202008 1347



b. Replikasi Il

Zzeta Potential Report ,A
Malvern

Matvern irmtruments Lid - © Copynght 2008

Sample Details
Sample Name: NLC 2% RIZKY 2
SOP Name: mansettings.nano
General Notes: 2 TETES 5ML

File Name: Rizky_120320.dts Dispersant Name: Water
Record Number: 5 Dispersant RI: 1,330
Date and Time: 12 March 2020 10:13:36 Viecosity (cP): 08872

Dispersant Dielectric Constant: 78,5

System
Temperature ("C): 250 Zeta Runs: 12
Count Rate (kcps): 8250 Measurement Position (mm): 4,50
Cell Description: Zeta dip cell Attenuator: 4
Results
Mean (mV) Area (%) St Dev (mV)
Zeta Potential (mV): -11.5 Peak1: -116 998 6,99
Zeta Deviation (mV): 7,22 Peak2: 274 02 0,00
Conductivity (mS/cm): 0,0170 Peak 3: 0,00 00 0.00
Result quality
| Zeta Potential Distribution
500000 1 e
‘ ‘ :
‘ woooog 3
£ 300000 -+ eemeenneme s e j
3 f : 1
B 2000007+ +-eceeeerereeeardieestiaataeatsha it Fresessenrieasennad |
s s |
400000 |-+ ++++++seessnnssdomnssernasrasateceduccassassrenenecs Beeeeseinnneaend i
‘ o" I (e | v SES S S ) ‘ ‘
-100 0 100 200
\ Apparent Zeta Potential (mV) |
| " Record 5. NLC 2% RIZKY 2| ‘
Mabvers ootmerts Lio Serial Number v;w.,'::urs

www matvern com

83

File name. kil PUNYA
Record Number 5
17 Mar 2020 0913 38



c. Replikasi Il

Zeta Potential Report

v23

Matvern itruments Lid - © Copyrght 2008

Sample Details
Sample Name:
SOP Name:
General Notes:

File Name:
Record Number:
Date and Time:

System

Temperature (°C):
Count Rate (kcps):
Cell Description:

Results

Zeta Potential (mV):
Zeta Deviation (mV):
Conductivity (mS/cm):
Result quality

Matvern instruments Lid
www malvern com

Vi N

Zotasizer Ver 712
Senal Number | MAL1165275

NLC 2% RIZKY 3

mansettings.nano

2TETES 5ML

Rizky_120320 dts Dispersant Name: Water

6 DispersantRl: 1,330

12 March 2020 10:14:18 Viscosity (cP): 08872

Dispersant Dielectric Constant: 785

250 Zeta Runs: 12

7949 Measurement Position (mm): 4,50

Zeta dip cell Attenuator: 4

Mean (mV) Area (%) St Dev (mV)
-129 Peak1: -129 100,0 5,90
5,90 Peak2: 0,00 00 0,00
00172 Peak 3: 0,00 00 0,00
Zeta Potential Distribution
T 0 10 200
Apparent Zeta Potential (mV)
[ Record 6: NLC 2% RIZKY 3

84

Malvern

17 Mar 2020 09 4 02



85

Lampiran 12. Uji zeta potensial formula 2 (Precirol 4%)

a. Replikasi I

Zeta Potential Report

v23

Matvern instruments Lid - © Copyright 2008

Sample Details

V) N
Malvern

Sample Name: NLC 4% RIZKY 1
SOP Name: ZETA KIKI.sop
General Notes: 2 TETES SML
File Name: Rizky_120320.dts Dispersant Name: Water
Record Number: 10 Dispersant RI: 1,330
Date and Time: 12 March 2020 10:44:36 Viscosity (cP): 08872
Dispersant Dielectric Constant: 78,5
System
Temperature (°C): 250 ZetaRuns: 12
Count Rate (kcps): 4465 Measurement Position (mm): 4,50
Cell Description: Zeta dip cell Attenuator: 4
Results
Mean (mV) Area (%) St Dev (mV)
Zeta Potential (mV): -20,5 Peak 1: -205 100,0 7.66
Zeta Deviation (mV): 7,66 Peak 2: 0,00 00 0,00
Conductivity (mS/cm): 0,0154 Peak 3: 0,00 0,0 0,00
Result quality
s Zeta Potential Distribution
BO000Q T+~ ## v+ eeenenees s guaneies e
e L R
D e e e
2 1 .
{ ,g. m[ ................. freeee e e
e T TEY STIE TIPS ST s
ol . T :
100 0 100 200
Apparent Zeta Potential (mV)

Matvern Instruments Lid
W mabvern com

" Record 10: NLC 4% RIZKY 1

Zotasizer Ver 712
Seral Nurder  MAL1185275




b. Replikasi Il

Zeta Potential Report D
Malvern

Matvorn instruments Lid - © Copyright 2000

Sample Details
Sample Name: NLC 4% RIZKY 2
SOP Name: ZETA KIKI sop
General Notes: 2 TETES 5ML

File Name: Rizky_120320.dts Dispersant Name: Water
Record Number: 11 Dispersant RI: 1,330
Date and Time: 12 March 2020 10:47:08 Viscosity (cP): 08872

Dispersant Dielectric Constant: 785

System

Temperature (*C): 250 Zeta Runs: 12
Count Rate (kcps): 5345 Measurement Position (mm): 4,50
Cell Description: Zeta dip cell Attenuator: 4
Results
Mean (mV) Area (%) St Dev (mV)

Zeta Potential (mV): -206 Peak 1: -206 100,0 6,31

Zeta Deviation (mV): 6,31 Peak 2: 0,00 00 0,00
Conductivity (mS/cm): 0,0156 Peak 3: 0,00 00 0,00

Result quality

: \
2 .
S : !
8 -
| *
s m} ............................................................................... l
wnooo; ........................................................................... |
[ ~ \
o -1 1
-100 0 100 200 !
Apparent Zeta Potential (mV) ‘
|
[ “Record 11: NLC 4% RIZKY 2 l
Zetasizer Vor 712
"‘:"‘""f;“"" Sarial Number | MAL1165275 pirstimn: o



c. Replikasi Il

Zeta Potential Report

v23

Matvern instruments Lid - © Copyrght 2008

Sample Details
Sample Name:
SOP Name:
General Notes:

File Name:
Record Number:
Date and Time:

System

Temperature (°C):
Count Rate (kcps):
Cell Description:

Results
Zeta Potential (mV):

Zeta Deviation (mV):
Conductivity (mS/cm):

www malvern com
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S
Malvern

NLC 4% RIZKY 3
ZETA KIKI sop
2TETESS5ML
Rizky_120320.dts Dispersant Name: Water
12 Dispersant RI: 1,330
12 March 2020 10:47:49 Viscosity (cP): 08872
Dispersant Dielectric Constant: 78,5
250 Zeta Runs: 12
586,7 Measurement Position (mm): 4,50
Zeta dip cell Attenuator: 4
Mean (mV) Area (%) St Dev (mV)
-20,0 Peak 1: -20,0 100.0 581
581 Peak 2: 0,00 00 0,00
0,0158 Peak 3: 0,00 0.0 0,00

Apparent Zeta Potential (mV)

__Record 12: NLC 4% RIZKY 3|

Zotasizer Ver 712
Serial Number - MAL1185275
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Lampiran 13. Uji zeta potensial formula 3 (Precirol 6%)

a. Replikasi I

Zeta Potential Report

v2.3

Matvorn imtruments Lid - © Copyrght 2008

Sample Details
Sample Name:
SOP Name:
General Notes:

File Name:
Record Number:
Date and Time:

System

Temperature (°C):
Count Rate (kcps):
Cell Description:

Results
Zeta Potential (mV):
Zeta Deviation (mV):

Conductivity (mS/cm):
Result quality

Matvern instruments Lid
www mhverm com

NLC 2% RIZKY 1

mansettings.nano
2TETES 5ML

Rizky_120320.dts

4

12 March 2020 10:11:06

250
14036
Zeta dip cell

-15.0
126
0,0166

See result quality report

Dispersant Name:
Dispersant Rl:
Viscosity (cP):

Dispersant Dielectric Constant:

Zeta Runs:
Measurement Position (mm):
Attenuator:

Mean (mV)
<150
0,00
0,00

Peak 1:
Peak 2:
Peak 3:

100,0
00
00

Zeta Potential Distribution

Area (%)

28
Malvern

Water
1,330
0,8872
785

12
4,50

St Dev (mV)
126
0,00
0,00

Apparent Zeta Potential (mV)

Record 4: NLC 2% RIZKY 1|

Zetantzer Vr 712
Serial Number | MAL1165275

File name: Kix) PNy,
A

Record Number 4

17 Mar 202009 13.47



b. Replikasi Il

Zeta Potential Report

v23

Matvorn etruments | s - © Copyrygre 2008

Sample Details
Sample Name: NLC 6% RIZKY 2
SOP Name: ZETA KIKl.sop
General Notes: 2 TETESSML

File Name: Rizky_120320.dts

89

VN
Malvern

Dispersant Name: Water

Record Number: 17 Dispersant RIl: 1,330
Date and Time: 12 March 2020 11:14.00 Viscosity (cP): 08872
Dispersant Dielectric Constant: 785
System
Temperature (°C): 250 Zeta Runs: 12
Count Rate (kcps): 2716 Measurement Position (mm): 4,50
Cell Description: Zeta dip cell Attenuator: 4
Results
Mean (mV) Area (%) St Dev (mV)
Zeta Potential (mV): -20.2 Peak 1: -20,2 100,0 533
Zeta Deviation (mV): 533 Peak2: 0,00 00 0,00
Conductivity (mS/icm): 0,0213 Peak 3: 0,00 0,0 0,00
Result quality
Zeta Potential Distribution ‘
B00000 7+ + 75 +3swesws s s iosiisanssansaivisvamaivssareniisianers :
| o, R ——— N | - ST S
= o : F ]
‘ SWI ................... ssasholevrusone® ..... j
.. : | :
‘ ‘m;. . ............. foodiomescsecosnssossoanen _ .................. \
| | el ar ;|
[ o' = " - - S l
-100 0 100 200
Apparent Zeta Potential (mV) ’
[
[ [ Record 17: NLC 6% RIZKY 2| ’

Zotasizwr Ver 712

Matvern instruments Lid Seral Number | MAL1165275

W mahveen COm

File rame: K10 PUNYA
Recond Nurter: 17
17 Mar 2020 001823



c. Replikasi Il

v23

Zeta Potential Report e

90

Malvern

Matvern fmtruments Lt - © Copynght 2008

Sample Details
Sample Name: NLC 6% RIZKY 3
SOP Name: ZETA KIKI sop
General Notes: 2 TETESSML

File Name: Rizky_120320.dts Dispersant Name: Water
Record Number: 18 Dispersant RI: 1,330
Date and Time: 12 March 2020 11:14.49 Viscosity (cP): 08872

Dispersant Dielectric Constant: 78,5

System

Temperature (*C): 250 Zeta Runs: 12
Count Rate (kcps): 3883 Measurement Position (mm): 4,50
Cell Description: Zeta dip cell Attenuator: 4
Resuits
Mean (mV) Area (%)
Zeta Potential (mV): -20.0 Peak 1: -20,0 100,0
Zeta Deviation (mV): 544 Peak 2: 0,00 00
Conductivity (mS/cm): 0,0215 Peak 3: 0,00 0,0
Result quality i
Zeta Potential Distribution
R G D R L hsiesiases
| 300000 -+ eeeeeneemmme g ...........
| | :
RN S SO R
.
100000 % .....................................................................
i
o L — —_— —
-100 0 100
Apparent Zeta Potential (mV)

_ Record 18 NLC 6% RIZKY 3

Zetasizer Ver 712

» oo ue Serial Number | MAL1185275
www mahverm.

St Dev (mV)
544
0.00
0,00



Lampiran 14. Foto serum NLC fisetin baru dibuat.
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Lampiran 15. Foto serum NLC fisetin setelah 30 hari

(=3 =
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Lampiran 16. Data skunder efisiensi penjerapan.

a. Rancangan Formula NLC

Tahle 3, (_:nm[mo:il'um off meohified dalecoriobone valemle in Precimd®-based nanostroctured lip'lll CAMTHETS lﬂing |i|ir| hased surfactants,

Tatal lipid
{20% wiwilormulation)
Solid lipid Liguid lipid Lipid based surfactant
Polomamer™
Concentration Concentration A07 concentration Concentration
Formula® Type (% wilwihase) Ty (% wiwihase) (% whw/lormulation) Type (% wihaiTormulation)
NLCMI Precirol® 70 Capryol 30 0] Lahrasol® 5
NLCM2 0 30 10 1m0
NLCM3 TO 30 10 Lahrafil® 5
NLCMA4 T0 30 i} 1
NLCMS Precirel® 50 Capryal™ 50 0 Latbrsal® 5
NLCM6 50 50 10 1
NLOCMT 50 50 (i} Lahrafil® 5
NLCME 50 50 1m0 10
NLCMY Precirod® 1] TPM 30 10 Labwrasol® 5
NLCMI0 0 30 10 10
NLCMII T 30 10 Lahrafil® 5
NLCMI2 T0 30 i} 1
NLCMI3  Precirol® S0 TP 50 0] Tabwrasaol® 5
NLCMI4 50 50 10 10
NLCMIS 50 50 i} Labrafil® 5
NLCMI6 S0 50 1m0 10
MLCMI7  Tristearin® 0 Capryol 30 10 Labrasol® 5
NLCMIR T0 30 i} 1]
NLCMI9 0 30 10 Lahrafil® 5
NLCM20 70 . 0 10 10
NILCM21  Tristearin® S0 Capryal 50 0] Tabwasol® 5
NLCM22 50 50 10 10
NLCM23 50 50 10 Lahrafil® 5
NILCM24 50 50 (i} 1]
NLCMZ25  Tristearin® 0 [151] 30 0 Lubrusol® 5
NLCM26 T0 30 i} 1]
NLOCM27 0 30 10 Lahrafil® 5
NLCM28 0 30 1m0 10
NLCM29  Tristearin® 0 127 50 0] Lahrasol® 5
NLCM30 k1] 0 10 10
NLCM31 50 50 10 Labrafil® 5
NLCM32 50 50 i} 1]

*Formulation weight wes made o 100% with distilled water and contamed 0.1% wiw of diflucortolone valerute,

(Abdel-Salam, Mahmoud, Ammar & Elkheshen 2016)



b. Hasil uji ukuran partikel, PDI dan efisiensi penjerapan

Table 4. Mean particle size, polydispersity index, and entrapment

efficiency values of modified nanostructured lipid carriers.

Mean particle size

Formulation (nm) + 5D PTM + 5D EE% + 5D
MILOMI 4391 +249 0.44 + (0.0 41.12 + 4.9
NLCM2 490.1+21.5 044 + (L 43 06+ 4.50
MNLCM3 2200254 023 +0.02 44 B2+ 352
NLCM4 2451 +145 0.28 +0.08 68.00+ 740
NLCMS35 206.1 +20.5 0.24+0.12 42.06 + 5.80
NLCM6 T43.7+ 204 0.52 +0.03 42024+ 478
NLCMT 24634172 0,14 40,05 S0.20 4 5.65
MLOCME 197.7+7.6 0,15 £ 00 591520
MLCMO 23094152 0.39+0.13 FT3B+ 562
MLCMIO 5802 4+22060 0.52+0.11 JE 3B+ 4.00
MNLCMII 2641334 024 + 001 44 564+ 570
NLCM12 2445+ 30.1 0.25+ 003 53.18+294
NLCMI13 1875+11.5 0.22+002 4028 + 3 .86
NLCM14 33724215 0.53 +0.09 4177+ 396
NLCMI15 183.5+ 143 0.23 4+ 0,04 36.18 4+ 5.0
MLCMI6 1808+ 18.2 037 +0.14 5561 + 8.65
MNLOMI7 MND MND MND

MLOMIE MND MND MND

MLCMID 205.0+13.7 023 002 5134 +4.00
MLCM20 255.1+11.0 023 + 0 5695+ 6.00
NLCM21 MDD M ML

NLCM22 ND ND ND

NLCM23 2769+ 198 027 +0.03 42294370
NLCM24 2197 + 6.5 015 4+ 0.01 63,90+ 4,30
MNLOM25 25261257 0.24 +0.05 40075+ 5.40
MNLOCM26 2313125 0.25 0001 4825+ 1.93
MLOCM27 2205493 025 +0.02 MDY

MLOM2E 2177 8.0 028 +0.02 6459+ 1.09
NLCM29 MDD M ML

NLCM30 ND ND ND

NLCM31 ND ND ND

MD, not determined.

(Abdel-Salam, Mahmoud, Ammar & Elkheshen 2016)
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c. Hasil uji efisiensi penjerapan (Apriyani 2019).
Larutan induk == 200 mg NLC Fisetin/10 ml etanol p.a = 20.000 ppm
Perhitungan teoritis Fisetin =10 mg
Eksipien (tween 80 + IPM + GMS)  =11.500 mg %

Kadar fisetin = ———— x 100% = 0,0869%

11.500+10

Kadar dalam 200 mg NLC = 0,0869% x 200mg = 0,1738 mg

Perhitungan kadar fisetin terjerap menggunakan persaman regresi linier

'y =a+bx

0,449 = 0,014 + ,00636x
0,0636x =0,435

X = 6,840 ppm

6840
% kadar = M x 100% = 0,0324%

Kadar dalam 200mg NLC fisetin = 0,0324% x 200 mg = 0,0648 mg

S i kadar terjerap
% Efisiensi penjerapan (EE) = Kadar teoritis x 100%

_0,0648
0,174

=59,20%

X 100%




Lampiran 17. Uji Aktivitas Antioksidan (Apriyani D 2019).

a. Penentuan Lamda max.

96

Spectrum Peak Pick Report OSM02019 10,0242 AM
Data Set lamda maks dpph fix 1 - RawData
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b. Penentua Operating Time
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OT Fireie OPPH 4/‘ o
. o e
Kinetics Data Print Report SIS A2 PN
Tiww ( Mnute ) RawOata .
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Lampiran 18. DPPH Fisetin (Apriyani 2019).
Perhitungan bahan fisetin : 50mg/100ml = 500mg /1000ml = 500 ppm

Perhitungan konsentrasi (ppm)

1) V1xN1 =V2 x N2
500 ppm x 0,3112 ml = 10ml x N2
N2 = 15,56 ppm
2) V1xN1 =V2x N2
500 ppm x 0,1556 ml =10 ml x N2
N2 =7,78 ppm
3) V1xN1 = V2 x N2
500 ppm x 0,0778 ml = 10ml x N2
N2 = 3,89 ppm
4) V1xN1 =V2 x N2
500 ppm x 0,039 ml = 10ml x N2
N2 =1,95 ppm
5) V1xN1 =V2x N2

500 ppm x 0,0194 ml = 10ml x N2
N2 =0,97 ppm
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a. Replikasi I
Konsentrasi Absorbansi % Inhibisi
(ppm)
15,56 0,212 76,7
7,78 0,405 55,5
3,89 0,507 44,3
1,95 0,555 39,0
0,97 0,578 36,5
Persamaan regresi linier antara absorbansi dan % inhibisi diperoleh
nilai :
a=33,6727
b =2,7696
r=0,99994
y=a+hbxy=33,6727 + 2,7696x
keterangan :

x = konsentrasi (ppm)

y=5

Perhitungan 1C50 fisetin

50 =a+ bx

50 = 33,6727 + 2,7696X

33,6272x =16,3273 X
= 5,89 ppm
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b. Replikasi Il
Konsentrasi Absorbansi % Inhibisi
(ppm)
15,56 0,221 75,7
7,78 0,416 54,3
3,89 0,509 44,0
1,95 0,557 38,8
0,97 0,578 36,5
Persamaan regresi linier antara absorbansi dan % inhibisi diperoleh
nilai :
a=33,5812
b=2,6973
r=0,9999
y =a+ bx
y =33,58124 + 2,6973x
keterangan :

x = konsentrasi (ppm)

y =50

Perhitungan ICs fisetin

50 =a+ bx

50 = 33,5812 + 2,6973x
33,5812x = 16,4188

X =6,09 ppm
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c. Replikasi Il
Konsentrasi Absorbansi % Inhibisi
(ppm)
15,56 0,224 75,4
7,78 0,418 54,0
3,89 0,511 43,8
1,95 0,559 38,5
0,97 0,588 35,4
Persamaan regresi linier antara absorbansi dan % inhibisi diperoleh
nilai :
a=33,0177
b=2,7215
r=0,9999
y =a+ bx
y = 33,0177 + 2,7215x
keterangan :

x = konsentrasi (ppm)

y =50

Perhitungan 1Cs fisetin

50 =a+ bx

50 =33,0177 + 2,7215x
33,0177x =16,9823

X =6,24 ppm

Rata-rata 1C50 Fisetin :

Replikasi I = 5,89 ppm

Replikasi 11 = 6,09 ppm L 6,07 ppm
Replikasi Il = 6,24 ppm



