BAB V
KESIMPULAN DAN SARAN

A. Kesimpulan

Pertama, HPMC K4M dengan berbagai variasi konsentrasi berpengaruh
terhadap mutu fisik NLC resveratrol berbasis gel.

Kedua, Variasi konsentrasi HPMC dalam sediaan topikal berdasarkan
studi deskriptif menghasilkan pelepasan yang semakin kecil dengan peningkatan
konsentrasi HPMC.

Ketiga, Variasi konsentrasi HPMC dalam sediaan topikal berdasarkan
studi deskriptif menghasilkan akivitas antioksidan semakin kecil dengan

peningkatan konsentrasi HPMC.

B. Saran
Pertama, perlu dilakukan studi lanjut uji pelepasan dengan menggunakan
membran kulit hewan.
Kedua, perlu dilakukan uji antioksidan NLC resveratrol berbasis gel
menggunakan metode DPPH

Ketiga, dapat dilakukan optimasi terhadap NLC resveratrol berbasis gel.
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Lampiran 1. Certificate Of Analysis (COA)

a. COA resveratrol

=, THANEN CHEMICALS(CHANGZHOU)CO.,LTD
\',/ ZF L ? ADDRESS: RM2705, BLDG 5, CHANGFA, 101-1# TAIHU ROAD, 213022,

== THANEN CHEMICALS P.R.CHINA
TEL: +86 519 89880626 FAX: +86-519-89880629

Certificate Of Analysis

Product name: Resveratrol

Batch NO.: 200101H Producing date: 2019.12.29
CAS NO.:501-36-0 Analysis date: 2020.01.08
Quantity: 10G Retest date : 2020.12.28
Item Specification Result
Description White or almost white Passed
Clarity of Solution The solution should be Passed
Identification IR Passed
LOD NMTO0.3% 0.15%
ROI NMTO0.1% 0.04%
Melting point 252-262°C 257.3-259.2°C
Single impurity NMTO.1% 0.07%
Putity 99.0%up o Py %9333%
Conclusion: Itis up to the enterprlse &g (f# % ﬁk‘;\’\_ﬁ GOV
L B o
e ot
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b. COA HPMC K4M

Product Name:
Product Number:

Material Description:

Lot No:

VBN:

Quantity Supplied:
Ship To:

Bill To:

Sales Order No:

Colofcon

METHOCELm ID138425

ID138425

METHOCEL K4M PREMIUM HYDROXYPROPYL METHYLCELLULOSE
PD440821

D180G2D002

1 KG

Universitas Gadjah Mada, Fakultas Farmasi 1D
Universitas Gadjah Mada, Fakultas Farmasi 1D

TSCN1323501

Shanghai Colorcon Coating Technology Ltd

No. 588 Chundong Road Shanghai 201108 China Tel: 86-21-6198-2300 Fax: 86-21-5442-2229 www.colorcon.com



Date 2016-03-09 (YYYY-MM-DD)

Time

20:41:28 (Greenwich Mean Time)

Page 1 of 2
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<>

DOW CHEMICAL PACIFIC LIMITED

COLORCON SHANGHAI TRADING
COMPANY LIMITED
NO.

588, CHUNDONG ROAD,

201108 SHANGHAI
CHINA

Ship From: BAY CITY Whse

BAY CITY
Michigan, United States

Certificate of Analysis

Product Number 00000138425
Product Name

METHOCEL™ K4M Premium Hydroxypropyl
Methylcellulose

Delivery No. 807252154 /000010
Order Number 104604138

Shipping Units 150.000 KG

Date Shipped 2016-03-09 (YYYY-MM-DD)
Shipment No. 27011696

Customer Name

Container ID

Customer Information

Customer PO number

COLORCON SHANGHAI TRADING

UDO-703427-COLORCON

bdp 244227742

Batch Number

Retest Date
Manufacturing Date
Quantity

Net Weight
Manufacturing Plant
Country of Origin

Country of Origin Name

manufactured in accordance with the FDA cGMPs,

D180G2D002
2021-02-11 (YYYY-MM-DD)
2016-02-13 (YYYY-MM-DD)
150.000 KG
150.000 KG

MIDLAND Methocel

us

United States

It is hereby certified the material indicated above has been

Kosher guidelines,

inspected and tested in accordance with the conditions and the

was

requirements of current USP, EP and JP for Hypromellose as well as the

current specific purity criteria for the food additive Hydroxypropyl

Methyl Cellulose (E464) and unless agreed otherwise conforms in all

respects to the specification relevant thereto.

Test Unit Lower Limit Upper Limit Value Method
Apparent Viscosity mPa.s 2663 4970 3669 Current USP/EP/JP
BROOKFIELD
2% IN WATER, @ 20DEGC
Loss on Drying % 5.0 12 Current USP/EP/JP
Residue on Ignition 1.5 0.7 Current USP/JP
Ash, Sulfated % 1.8 0.7 Current EP
pH, 2% in Water 5.0 8.0 7.6 Current USP/EP/JP
Assay, Methoxyl % 19.0 24.0 22.9 Current USP/EP/JP
Assay, Hydroxypropoxyl % 7.0 12.0 10.9 Current USP/EP/JP
Appearance - - Pass Current EP
Opalescence
Appearance - = Pass Current EP
Solution Color
This batch, based on audit testing and process control, is certified to
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>

DOW CHEMICAL PACIFIC LIMITED

COLORCON SHANGHAI TRADING
COMPANY LIMITED

NO. 588, CHUNDONG ROAD,
201108 SHANGHAIL

CHINA

Ship From: BAY CITY Whse
BAY CITY
Michigan, United States

be NMT 20 ppm heavy metals (as Pb) and also meets
requirements for harmonized identification tests,
microbiological limits.

all specification
residual solvents and

“Shora Wekahint

Shari Workentine

Dow Pharma & Food Solutions Quality System Specialist

For inquiries please contact Customer Service or local sales
® ™ Trademark of The Dow Chemical Company ("Dow") or an affiliated company of Dow
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Lampiran 2. Panjang gelombang resveratrol dalam medium dapar fosfat
pH 7,4

Spectrum Peak Pick Report

03/09/2020 03:11:22 PM

Data Set: File_200309_151002 - RawData

0.8724 T T T
0.8000 & e -
) ‘ {
& <
0.6000 - =
g 0.4000 - —
<
0.2000 l =
0.0000 - =
-0.1110 ‘ ! i
200.00 250.00 300.00 350.00 400.00
nm.
Ll\\/lleasluremfgt Propc(am’ej] _—, No. PV Wavelength Abs. Description
avelength Range (nm.): .00 to ;
Scan Speed: Medium 1 ® 316.00 0.7189
Sampling Interval: 1.0 2 @® 305.00 0.7281
Auto Sampling Interval: Disabled 3 (] 213.00 0.6794
Scan Mode: Single 4 [+] 312.00 0.7169
5 [3) 257.00 0.2463

[Instrument Properties]

Instrument Type:

Measuring Mode:

Slit Width:

Light Source Change Wavelength:
S/R Exchange:

[Attachment Properties]
Attachment:

[Operation]
Threshold:
Points:
InterPolate:
Average:

[Sample Preparation Properties]
Weight:

Volume:

Dilution:

Path Length:

Additional Information:

UV-1800 Series
Absorbance
1.0 nm

340.0 nm
Normal

None
0.0010000
4

Disabled
Disabled

Page 1/1



Lampiran 3. Panjang gelombang resveratrol dalam medium methanol

Spectrum Peak Pick Report 03/11/2020 07:52:50 AM

Data Set: File_200311_075105 - RawData

0.7283 T e T
06000 - T .
0.4000 -
}’;5
<
0.2000 -
1
o o S S
0.0000 o
-0.0579 - : -
200.00 250.00 300.00 350.00 400.00
nm.
v['\ceasll"em:gt Properties] - it No. PN Wavelength Abs. Description
avelength Range (nm.): 0.00 to 400.
Scan Speed: Medium 1 ® 206.00 8.6628
Sampling Interval: 1.0 2 @ 216.00 0.5632
Auto Sampling Interval: Disabled 3 [+] 255.00 0.0802
Scan Mode: Single
[Instrument Properties]
Instrument Type: UV-1800 Series
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:

Page1/1



64

Lampiran 4. Kurva kalibrasi dan verifikasi metode analisis
A. Kurva kalibrasi resveratrol dalam methanol

1. Perhitungan larutam induk resveratrol

Berat penimbangan = 0,049 gram =49 mg

49 mg 490 mg
10mL 1000 mL

= 4900 ppm

2. Pembuatan larutan stok resveratrol

VixCi1=VyxC,

V1 x 4900 ppm = 10000 pL x 98 ppm

V1 =200 pL

3. Pembuatan larutan penentuan panjang gelombang maksimum
VixCi1=VyxCy

V1 x 98 ppm = 10000 pL x 9,8 ppm

Vi =1000 pL

Panjang gelombang maksimum:

Wavelength Abs
306.00 0.6628

Hasil verifikasi metode analisis
Linearitas
Larutan baku resveratrol 98 ppm dibuat 5 seri pengenceran yaitu 1,96

ppm; 2,94 ppm; 3,92 ppm; 4,9 ppm; dan 5,88 ppm.

Konsentrasi (ppm) Vol. yang diambil (uL) Vol. yang dibuat (uL)
1,96 200 10000
2,94 300 10000
3,92 400 10000
4,9 500 10000
5,88 600 10000

Perhitungan kurva baku resveratrol dalam methanol

1,96 ppm = V1 x 98 ppm = 10000 pL x 1,96 ppm = 200 pL
2,94 ppm = V1 x 98 ppm = 10000 pL x 2,94 ppm = 300 pL
3,92 ppm = V1 x 98 ppm = 10000 pL x 3,92 ppm =400 pL
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4,9 ppm =V1x98 ppm = 10000 pL x 4,9 ppm =500 pL
5,88 ppm = V1 x 98 ppm = 10000 pL x 5,88 ppm = 600 pL

RSV MeOH
1 0.816
0.8 0.676
0.533
2 0.6 0.415
0.2
0
0 1 2 3 4 5 6 7
Konsentrasi

Nilai linieritas pada kurva kalibrasi resveratrol dalam methanol yaitu:
Intercept (a) =0.0138

Slope (b) = 0.1354082

Koefisien korelasi (r) = 0.9994431

Akurasi
. L . Rata-

Konsentrasi  Replikasi ~ Abs Konsentrasi  Sebenarnya % ata
80% 1 0.411  2.933353429 2.94 99.77%  99.94%

2 0.411  2.933353429 2.94 99.77%

3 0.413  2.948123587 2.94 100.28%
100% 1 0.503  3.612780708 3.92 92.16% 101.33% 100.34%

2 0.574  4.137121326 3.92 105.54%

3 0.578 4.166661643 3.92 106.29%
120% 1 0.655 4.735312735 4.9 96.64%  99.75%

2 0.682  4.934709872 4.9 100.71%

3 0.69  4.993790505 4.9 101.91%
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Presisi
Konsentrasi (ppm) Abs Konsentrasi
3.92 0.562 4.0485
3.92 0.544 3.9156
3.92 0.552 3.9746
3.92 0.503 3.6128
3.92 0.532 3.8269
3.92 0.506 3.6349
3.92 0.512 3.6792
3.92 0.532 3.8269
3.92 0.508 3.6497
Rata-rata 3.7966
SD 0.160634
cVv 0.04231

Perhitungan % RSD = § X 100%

0.160634 100% = 0,04231%
=X 0=0, 0
3.7966
LOD & LOQ
X (ppm) Y (abs) y' y-y' (y-y)2
1.96 0.283 0.2792 0.0038 1.444E-05
2.94 0.415 0.4119 0.0031 9.61E-06
3.92 0.533 0.5446 -0.0116 0.00013456
4.9 0.676 0.6773 -0.0013 1.69E-06
5.88 0.816 0.81 0.006 3.6E-05

Jumlah = 0.0001963
Sy/x = 0.007005355

3 sy/x 10 sy/x
y LOQ = b}’

LOD =

_3.3x 0.007005355

LOD = 0135408 =0.170725836

L00 < 10 x 0.007005355
Q= 0.135408

=0.517351017



B. Kurva kalibrasi resveratrol dalam dapar posfat pH 7,4
1. Perhitungan larutam induk resveratrol
Berat penimbangan = 0,049 gram =49 mg

49 mg 490 mg
10mL 1000 mL

= 4900 ppm

2. Pembuatan larutan stok resveratrol
ViXxCi=Vox(Cy
V1 x 4900 ppm = 10000 pL x 98 ppm

Vi =200 pL

3. Penentuan panjang gelombang maksimum
VX Cy =V,oxC,

Vix98 ppm  =10000 uL x 4,9 ppm

Vi =500 uL

Panjang gelombang maksimum:

Wavelength Abs
316.00 0.7189
Hasil verifikasi metode analisis

Linearitas
Larutan baku resveratrol 98 ppm dibuat 5 seri pengenceran yaitu 1,96

ppm; 2,94 ppm; 3,92 ppm; 4,9 ppm; dan 5,88 ppm.

Konsentrasi (ppm) Vol. yang diambil (uL) Vol. yang dibuat (uL)
1,96 200 10000
2,94 300 10000
3,92 400 10000
4,9 500 10000
5,88 600 10000

Perhitungan kurva baku resveratrol dalam dapar posfat pH 7,4
1,96 ppm = V3 x 98 ppm = 10000 pL x 1,96 ppm = 200 pL
2,94 ppm = V1 X 98 ppm = 10000 pL x 2,94 ppm = 300 pL
3,92 ppm =V x 98 ppm = 10000 pL x 3,92 ppm =400 puL
49 ppm =V;x98 ppm = 10000 pL x 4,9 ppm =500 pL
5,88 ppm = V1 x 98 ppm = 10000 pL x 5,88 ppm =600 pL
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RSV Dapar Posfat
0.7 0.63
0.6 0.521
0.5 0.421
2 0.4 0.326
<03 0.228
0.2
0.1
0
1 2 3 4 5 6 7
Konsentrasi
Nilai linieritas pada kurva kalibrasi resveratrol dalam dapar posfat yaitu:
Intercept (a) =0.0256
Slope (b) =0.101939
Koefisien korelasi (r) = 0.999666
Akurasi
. — . Rata-
Konsentrasi  Replikasi ~ Abs Konsentrasi  Sebenarnya % ata
80% 1 0.332  3.005725726 2.94 102.24% 101.68%
2 0.326  2.946866867 2.94 100.23%
3 0.333  3.015535536 2.94 102.57%
100% 1 0.426  3.927847848 3.92 100.20% 101.12% 101.57%
2 0.429  3.957277277 3.92  100.95%
3 0.434  4.006326326 3.92 102.20%
120% 1 0.535  4.997117117 49 101.98% 101.92%
2 0.535  4.997117117 4.9 101.98%
3 0.534  4.987307307 49 101.78%
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Presisi
Konsentrasi (ppm) Abs Konsentrasi
3.92 0.426 3.9278
3.92 0.429 3.9573
3.92 0.434 4.0063
3.92 0.498 4.6342
3.92 0.488 4.5361
3.92 0.489 45459
3.92 0.497 4.6243
3.92 0.497 4.6243
3.92 0.49 4.5557
Rata-rata 4.3791
SD 0.314144
cVv 0.071737
Perhitungan % RSD = % X 100%
0514144 100% = 0,071737%
= — X =
43791 0T °
LOD & LOQ
X (ppm) Y (abs) y y-y' (y-y)2
1.96 0.228 0.2254 0.0026 6.76E-06
2.94 0.326 0.3253 0.0007 4.9E-07
3.92 0.421 0.4252 -0.0042 1.764E-05
4.9 0.521 0.5251 -0.0041 1.681E-05
5.88 0.63 0.625 0.005 2.5E-05
Jumlah = 6.67E-05
Sy/x =0.004083503
3 sy/x 10 sy/x
LoD == LoQ = by
LOD = 3.3 x 0.004083503 0.132102603
- 0.101939 e
10 x 0.004083503
LOQ = = 0.400583917

0.101939



Lampiran 5. Efisiensi penjerapan

Rep. Formula 2
1 0,336
Perhitungan % EP 99,95%

Perhitungan

Rep.1
y=a+bx
y =0,0138 + 0,1354x
0,336 = 0,0138 + 0,1354x
~0,336-0,0138
X © 00,1354
X =2,3796 x 10
X = 23,796 mg /1000 MI
X =0,023796
Wa-Ws
%EP = ) x 100%
50-0,023796
=——— x 100%
50

=99,95%

70



Lampiran 6. Hasil karakteristik NLC rsv berbasis gel
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Formula Replikasi pH Viskositas Daya lekat
F1l 1 5.79 15 0.57
2 5.81 15 0.35
3 5.8 16 0.47
Rata-ratatSD 5.8+0.01 15.33+0.58 0.46+0.11
F4 1 4.96 500 1.45
2 4.51 450 1.04
3 4.84 490 15
Rata-ratatSD 4.77+0.23 480+26.46 1.3340.25
Daya sebar
Replikasi 0g 50 g 100 g 150 g 200 g
F1 F4 F1 F4 F1 F4 F1 F4 F1 F4
1 45 3.3 5 4.1 6 4.4 64 46| 65 4.8
45 3.5 5.5 4 5.9 4.4 61 45| 6.1 4.9
4.6 3.5 5.7 3.9 5.9 4.3 6 45| 6.7 4.7
4.8 3.5 5.8 4 6 4.2 65 45| 69 4.6
Rata-rata 46 345 5.5 4| 595 432| 625 452| 655 475
2 45 3 5.2 3.9 5.7 4.3 6 47| 64 5
4.5 3.2 5 4 5.8 4.3 6.1 4.6 6.2 5
45 3.2 5.1 3.9 5.8 4.2 62 46| 6.6 4.9
4.5 3.2 5.2 3.8 6 4.3 63 46| 6.7 5
Rata-rata 45 315| 5.12 39| 582 427 | 615 462| 6.47  4.97
3 4.7 3 5.4 3.6 6 4.2 6.4 46| 6.7 4.9
45 3 5.4 3.7 5.9 4 62 46| 6.7 4.9
45 3.1 5.5 3.9 6 4.2 62 48| 6.8 5
5 3.1 5.6 3.9 6 4.3 65 46| 69 5
Rata-rata 4.67 3.05 5.47  3.775 5.97 4.17 6.32 4.65| 6.77 4.95
Rata- 459+ 322+ | 537+ 3.89+ | 592+ 4.26+ | 6.32+ 4.6t | 6.6+ 4.89+
ratatSD 008 021] 021 011| 008 0.08| 008 0.07| 016 0.12




Lampiran 7. Gambar Alat Penelitian
No Gambar Keterangan
1 Alat mikropipet

2 Alat viskositas
3 Alat pH meter
4 Alat Qonic sonicators
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