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ABSTRAK

UJI AKTIVITAS ANTIBAKTERI SELF NANO EMULSIFYING DRUG
DELIVERY SYSTEM (SNEDDS) EKSTRAK GANITRI (Elaeocarpus ganitrus
Roxb). TERHADAP BAKTERI PENYEBAB ULKUS DIABETES
MELITUS

Latar Belakang : Ulkus diabetikum merupakan salah satu komplikasi dari Diabetes
Melitus yang rentan mengalami infeksi, terutama oleh bakteri Staphylococcus aureus.
Penggunaan antibiotik secara tidak rasional dapat menimbulkan efek samping dan
resistensi. Pengembangan bahan alam sebagai alternatif terapi diperlukan. Daun ganitri
(Elaeocarpus ganitrus Roxb) memiliki aktivitas antibakteri, namun penggunaannya
dalam bentuk konvensional memiliki keterbatasan bioavailabilitas. Teknologi Self~-Nano
Emulsifying Drug Delivery System (SNEDDS) dapat meningkatkan efektivitas
penghantaran zat aktif.

Tujuan penelitian : Mengetahui aktivitas antibakteri SNEDDS ekstrak ganitri terhadap
bakteri Staphylococcus aureus dan menentukan konsentrasi yang paling efektif dalam
menghambat pertumbuhannya.

Metode penelitian : Penelitian ini bersifat eksperimental laboratorium menggunakan
metode difusi sumuran untuk menguji aktivitas antibakteri SNEDDS ekstrak ganitri
terhadap Staphylococcus aureus. Diameter zona hambat yang terbentuk dianalisis secara
statistik menggunakan uji One Way ANOVA dan dilanjutkan dengan uji Post Hoc.

Hasil Penelitian : Hasil pengujian menunjukkan bahwa semakin tinggi konsentrasi
ekstrak, semakin besar zona hambat yang terbentuk terhadap Staphylococcus aureus.
Rata-rata diameter zona hambat yang dihasilkan berturut-turut yaitu F1 = 8,70 mm, F2 =
9,56 mm, F3 = 11,93 mm, dan F4 = 12,50 mm. Berdasarkan uji statistik, terdapat
perbedaan bermakna antar formula (p < 0,05). Aktivitas antibakteri tertinggi diperoleh
pada formula F4 (0,2%) dengan kategori daya hambat kuat.

Kesimpulan : SNEDDS ekstrak daun ganitri menunjukkan aktivitas antibakteri
terhadap Staphylococcus aureus dengan efektivitas yang meningkat seiring peningkatan
konsentrasi ekstrak. Formula F4 (0,2%) merupakan formula paling efektif dengan zona
hambat sebesar 12,50 mm. SNEDDS dapat meningkatkan stabilitas serta bioavailabilitas
senyawa aktifnya sehingga berpotensi dikembangkan sebagai sediaan antibakteri alami
untuk pengobatan ulkus diabetikum.

Rekomendasi : disarankan untuk mengevaluasi aktivitas in vivo

Kata Kunci : Elaeocarpus ganitrus Roxb., SNEDDS, Staphylococcus aureus, ulkus
diabetikum, difusi sumuran

1 Mahasiswa Universitas Muhammadiyah Gombong
2 Dosen Universitas Muhammadiyah Gombong
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ABSTRACT

ANTIBACTERIAL ACTIVITY TEST OF THE SELF-NANO EMULSIFYING
DRUG DELIVERY SYSTEM (SNEDDS) OF GANITRI (Elaeocarpus ganitrus
Roxb) EXTRACT AGAINST BACTERIA THAT CAUSE DIABETES
MELLITUS ULCERS

Background : Diabetic ulcers are a complication of diabetes mellitus, susceptible to
infection, particularly by Staphylococcus aureus bacteria. Irrational use of antibiotics can
lead to side effects and resistance. Therefore, the development of natural ingredients as
alternative therapies is necessary. Ganitri (Elaeocarpus ganitrus Roxb) leaves are known
to possess antibacterial activity, but their conventional use has limited bioavailability.
Self-Nano Emulsifying Drug Delivery System (SNEDDS) technology can increase the
effectiveness of active ingredient delivery.

Purpose : Mengetahui aktivitas antibakteri SNEDDS ekstrak ganitri terhadap bakteri To
evaluate the antibacterial activity of SNEDDS (Self~-Nano Emulsifying Drug Delivery
System) formulated from FElaeocarpus ganitrus Roxb. extract against Staphylococcus
aureus and to determine the most effective concentration in inhibiting its growth.
Method : This study is a laboratory-based experimental research using the well diffusion
method to assess the antibacterial activity of SNEDDS containing Elaeocarpus ganitrus
Roxb. extract against Staphylococcus aureus. The inhibition zone diameters were
analyzed statistically using One-Way ANOVA followed by a Post Hoc test.

Results : The test results showed that the higher the concentration of the extract, the larger
the inhibition zone formed against Staphylococcus aureus. The average diameters of the
inhibition zones produced were F1 = 8.70 mm, F2 = 9.56 mm, F3 = 11.93 mm, and F4 =
12.50 mm, respectively. Based on statistical analysis, there were significant differences
between the formulas (p < 0.05). The highest antibacterial activity was obtained with
formula F4 (0.2%) with a strong inhibition category.

Conclusion : SNEDDS of ganitri leaf extract demonstrated antibacterial activity against
Staphylococcus aureus with effectiveness increasing with higher extract concentrations.
Formula F4 (0.2%) was the most effective formula with an inhibition zone of 12.50 mm.
SNEDDS can enhance the stability and bioavailability of its active compounds, making it
potentially suitable for development as a natural antibacterial preparation for the treatment
of diabetic ulcers.

Recommendation : It is recommended to evaluate in vivo activity

Key Words : Elacocarpus ganitrus Roxb., SNEDDS, Staphylococcus aureus, ulkus
diabetikum, difusi sumuran

1 Student of Muhammadiyah Gombong University
2 Lecturer of Muhammadiyah Gombong Universiy
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BAB I

PENDAHULUAN
1.1 Latar Belakang

Diabetes Melitus adalah penyakit yang disebabkan oleh kelainan
hormon yang mengakibatkan sel-sel dalam tubuh tidak dapat menyerap
glukosa dalam darah. Penyakit diabetes melitus biasanya ditandai dengan
peningkatan kadar glukosa darah atau kandungan gula dalam darah
melebihi normal dan cenderung tinggi (>200 mg/dL) yang disebut
hiperglikemia (Kemenkes RI, 2018). Berdasarkan data World Health
Organization (WHO, 2000) jumlah individu yang mengalami diabetes
melitus di seluruh dunia mencapai 171 juta orang, dan angka ini
diperkirakan akan meningkat hingga 366 juta pada tahun 2030.

Salah satu komplikasi serius diabetes melitus adalah ulkus diabetik.
Ulkus diabetik adalah luka kronis, ditandai dengan luka terbuka di
permukaan kulit yang menyebabkan kerusakan jaringan pembuluh darah
dan neuropati yang menjadi tempat strategis pertumbuhan bakteri (Hendra
et al., 2019). Secara global, prevalensi ulkus diabetikum mencapai 6,3%
(Zhang et al., 2017) sementara di Indonesia, jumlah penderita luka
diabetes tercatat sekitar 15%, ulkus diabetik mengakibatkan amputasi yang
menunjukkan angka sebesar 30%, selain itu angka kematian 1 tahun setelah
amputasi sebesar 14,8% (Oktorina et al., 2019)

Luka merupakan lingkungan yang ideal pertumbuhan bakteri

karena kondisi yang lembab, hangat dan kaya nutrisi (Putri & Asparini,
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2017) Bakteri yang terisolasi pada ulkus diabetik antara lain bakteri
Staphylococcus aureus, Staphylococcus epidermidis, Proteus mirabilis,
Pseudomonas  aeruginosa, Klebsiella pneumoniae, Enterobacter
agglomerans, Escherichia coli. Staphylococcus aureus merupakan salah
satu patogen yang paling banyak ditemukan pada infeksi luka diabetik.
Bakteri ini memiliki kemampuan menghasilkan enzim koagulase serta
berkembang biak dengan cepat (Kusuma, 2009 dalam Fatihah, 2021).
Alternatif pengobatan luka diabetes yang sedang dikembangkan
adalah penggunaan bahan alam yang memiliki aktivitas antibakteri dan
antiinflamasi. Salah satu tanaman yang memiliki potensi tersebut adalah
daun ganitri (Elaeocarpus ganitrus Roxb). Hasil skrining fitokimia daun
ganitri mengandung flavonoid dan tanin, yang berperan sebagai
antidiabetes) (Kinanti ez al., 2023). Menurut penelitian (Sharma et al., 2015
dalam Hasanah, 2022) dalam ekstrak daun ganitri memiliki aktivitas
antibakteri yang mampu menghambat pertumbuhan Staphylococcus
aureus dengan zona hambat sebesar 8,66 mm pada konsentrasi 0,07%, dan
meningkat menjadi 15,66 mm pada konsentrasi 0,14%. Hasil ini
menunjukkan bahwa ekstrak tersebut efektif bahkan pada konsentrasi
rendah, sehingga berpotensi dikembangkan sebagai agen antibakteri alami
untuk pengobatan luka. Menurut penelitian Bishan & Purushottam (2019)
dan Hasanah (2022), ekstrak ganitri dapat menghambat bakteri gram
positif dan negatif seperti bakteri Staphylococcus aureus, Escherichia coli,

dan Salmonella thypi. Pada penelitian (Hasanah, 2022), menyatakan
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bahwa ekstrak ganitri dapat menghambat pertumbuhan bakteri
Staphylococcus aureus yang merupakan bakteri gram positif dengan
hambatan sebesar 18,5 mm pada konsentrasi 200 pg/ml.

Ekstrak  daun  ganitri mampu menekan pertumbuhan
mikroorganisme seperti Staphylococcus aureus yang berperan dalam
infeksi luka diabetes (Kiromah et al,, 2023). Penggunaan ekstrak daun
ganitri dalam bentuk konvensional memiliki keterbatasan dalam hal
bioavailabilitas dan penetrasi bahan aktif ke jaringan luka.

Self~-Nanoemulsifying  Drug  Delivery  System (SNEDDS)
merupakan sistem penghantaran obat yang diformulasikan untuk
meningkatkan bioavaibilitas senyawa aktif yang sukar larut dalam air.
SNEDDS merupakan campuran isotropik dari minyak, surfaktan, dan ko-
surfaktan yang dapat membentuk nanoemulsi secara spontan ketika
berkontak dengan cairan tubuh dan pengadukan ringan (Yuliani, 2016)
Penggunaan Virgin Coconut QOil (VCO) dalam formulasi SNEDDS
memiliki keunggulan mudah larut dan memiliki waktu emulsifikasi yang
lebih cepat Tween 80, sebagai surfaktan non-ionik dengan nilai HLB
tinggi, mampu menurunkan tegangan antarmuka dan menghasilkan ukuran
droplet yang kecil dan stabil, sedangkan PEG 400 sebagai ko-surfaktan
berfungsi meningkatkan kelarutan serta stabilitas sediaan. Kombinasi
VCO, Tween 80, dan PEG 400 telah terbukti menghasilkan SNEDDS yang
stabil, transparan, dan mampu membentuk emulsi dalam waktu yang cepat,

sehingga berpotensi meningkatkan efektivitas penghantaran obat secara
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oral (Winarti et al., 2016). SNEDDS mampu untuk meningkatkan aktivitas
antibakteri dan mempercepat penyembuhan luka. Hal ini telah terbukti
melalui penelitian yang dilakukan oleh (Rai et al, 2023)
yang menunjukkan adanya peningkatan signifikan dalam aktivitas
antibakteri dan percepatan proses penyembuhan luka.

Pengembangan ekstrak daun ganitri (Elaeocarpus ganitrus Roxb)
sebagai sediaan SNEDDS belum pernah dilakukan. Daun ganitri memiliki
kandungan seyawa flavonoid dan tanin yang berpotensi sebagai antibakteri
yang dapat dimanfaatkan untuk mengatasi infeksi, termasuk infeksi pada
luka kronis seperti ulkus diabetik. Pemanfaatan teknologi nanoemulsi
dalam bentuk SNEDDS mampu mendukung efektivitas penghantaran
senyawa aktif yang terkandung dalam ekstrak ganitri, serta meningkatkan
kelarutan dan stabilitasnya. Penelitian ini bertujuan untuk mengetahui
aktivitas antibakteri SNEDDS ekstrak ganitri terhadap bakteri penyebab
ulkus diabetik.

Berdasarkan latar belakang di atas, penulis tertarik untuk
melakukan penelitian mengenai aktivitas antibakteri Self Nano Emulsifying
Drug Delivery System (SNEDDS) ekstrak ganitri (Elaeocarpus ganitrus
Roxb) terhadap bakteri penyebab ulkus diabetik.

1.2 Rumusan masalah
1.2.1 Apakah Self Nano Emulsifying Drug Delivery System (SNEDDS)

ekstrak ganitri (Elaeocarpus ganitrus Roxb) memiliki aktivitas
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antibakteri terhadap bakteri Staphylococcus aureus penyebab ulkus
diabetik?

1.2.2 Berapakah konsentrasi yang paling efektif dari formula Self Nano
Emulsifying Drug Delivery System (SNEDDS) ekstrak ganitri
(Elaeocarpus  ganitrus Roxb) dalam menghambat bakteri
Staphylococcus aureus penyebab ulkus diabetik?

1.3 Tujuan
1.3.1 Tujuan Umum
Penelitian ini bertujuan untuk mengetahui aktivitas
antibakteri SNEDDS ekstrak ganitri (Elaeocarpus ganitrus Roxb).
terhadap bakteri Staphylococcus aureus yang dikembangkan
sebagai obat ulkus diabetik.

1.3.2 Tujuan Khusus

1.3.2.1 Untuk mengetahui aktivitas antibakteri dari SNEDDS
ekstrak ganitri (Elaeocarpus ganitrus Roxb) terhadap
bakteri Staphylococcus aureus.

1.3.2.2 Untuk mengetahui konsentrasi yang paling efektif dari
formula SNEDDS ekstrak ganitri (Elaeocarpus ganitrus
Roxb) dalam menghambat bakteri bakteri Staphylococcus

aureus.
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1.4 Manfaat
1.4.1 Manfaat bagi pengembangan ilmu
Mampu memberikan kontribusi terhadap pengembangan
ilmu pengetahuan di bidang kesehatan, khususnya farmasi, dengan
menambah wawasan tentang potensi antibakteri dari daun ganitri
(Elaeocarpus ganitrus Roxb) dalam bentuk sediaan SNEDDS.
Hasil penelitian ini dapat menjadi rujukan akademis untuk
praktikum, penelitian lanjutan, serta pengembangan formulasi
sediaan berbasis bahan alam, sekaligus mendukung peningkatan
kualitas dan akreditasi program studi farmasi.
1.4.2 Manfaat bagi praktisi
Mampu memberikan pengalaman dan wawasan tentang
aktivitas antibakteri dari nanoemulsi daun ganitri terhadap bakteri
penyebab ulkus diabetik. Penelitian ini juga mendorong
pengembangan sediaan herbal yang efektif dan dapat dijadikan
alternatif dalam pengobatan luka diabetes. Selain itu, hasil
penelitian ini diharapkan dapat menginspirasi penelitian lebih
lanjut.
1.4.3 Manfaat bagi masyarakat
Mampu memberikan informasi yang dapat meningkatkan
kesadaran masyarakat mengenai pemanfaatan tanaman herbal
lokal seperti daun Ganitri sebagai alternatif pengobatan yang aman

dan efektif. Diharapkan, hasil penelitian ini dapat menjadi dasar
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bagi pengembangan produk obat herbal antibakteri untuk luka

diabetes, yang tidak hanya aman dan mudah diakses, tetapi juga

mendukung pengobatan berbasis sumber daya alam Indonesia.

1.5 Keaslian Penelitian

Tabel 1.1 Keaslian Penelitian

Nama peneliti,  Judul penelitian Metode Hasil penelitian Perbedaan dan
Tahun peneliti penelitian persamaan
dengan
penelitian ini
Kiromah dan Uji Aktivitas Metode Hasil penelitian Persamaan :
Rahmatullah, Antibakteri Ekstrak  difusi menunjukkan tanaman yang
2020 Metanol dan papper disk ~ bahwa digunakan
Akuades Daun Ekstrak metanol
Ganitri daun ganitri Perbedaannya
(Elaeocarpus memiliki daya Metode uji dan
ganitrus Roxb.) hambat bakteri bakteri yang
Terhadap Bakteri lebih baik diujikan
Streptococcus daripada ekstrak
mutans akuades daun
ganitri
(Elaeocarpus
ganitrus Roxb).
Wahyu Uji Aktivitas Metode Hasil penelitian Persamaan :
Septiani et al., Antibakteri difusi menunjukkan tanaman yang
2020 Ekstrak Etanol papper disk  Konsentrasi digunakan
Daun Ganitri minimal ekstrak ~ pelarut yang
(Elaeocarpus etanol daun digunakan
Ganitrus Roxb) ganitri
Dari Kabupaten (Elaeocarpus Perbedaannya
Kebumen ganitrus Roxb) Metod.e uji dan
Terhadap Bakteri untuk bgk.t.erl yang
Salmonella typhi menghambat diujikan
bakteri
Salmonella typhi
adalah

konsentrasi 10%

dengan zona
hambat sebesar
21.16 mm yang
dikategorikan
sangat kuat.
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Rahayu, et al.,  Antibacterial Metode Hasil dari Persamaan :
2021 Activity Test of papper disk  penelitian ini Tanaman yang
Ganitri Ekstrak metanol digunakan
(Elaeocarpus daun ganitri
ganitrus Roxb.) (Elaeocarpus Perbedaannya :
Leaf Methanol ganitrus Roxb.) Metode uji dan
Extract against memiliki aktivitas  jenis bakteri yang
Bacteria antibakteri diujikan
(Propionibacterium terhadap bakteri
acne) Propionibacterium
acne .
Hasanah, 2022  Uji Efektivitas Metode Ekstrak kombinasi  Persamaan :
Antibakteri Ekstrak  difusi etanol-akuades 1. Bagian
Kombinasi Etanol-  sumuran daun ganitri tanaman
Akuades Daun (Elaeocarpus 2.  Metode uji
Ganitri ganitrus Roxb.) yang
(Elaeocarpus memiliki digunakan
Ganitrus Roxb.) efektivitas sebagai 3. salah satu
Terhadap Bakteri antibakteri bakteri yang
Escherichia Coli terhadap bakteri di ujikan
Dan Escherichia coli
Staphylococcus dan Perbedaannya :
Aureus Staphylococcus 1. Pelarut yang
aureus. digunakan
Konsentrasi yang pelarut
paling efektif dari kombinasi
ekstrak kombinasi 2. Bentuk
etanol-akuades sediaan
daun ganitri dalam sampel

menghambat
bakteri
Escherichia coli
dan
Staphylococcus
aureus pada
konsentrasi 1000
ug/ml.
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Lampiran 1 Surat Izin Penelitian

UNIVERSITAS MUHAMMADIYAH GOMBONG
LEMBAGA PENELITIAN DAN PENGABDIAN MASYARAKAT
Sekretariat : JI. Yos Sudarso no. 461 Gombong, Kebumen Telp. (0287)472433
Email: Ippm@unimugo.ac.id Web: http://unimugo.ac.id/

No 1 1736.5/11.3. AU/PN/1X/2025 Gombong, 29 September 2025
Hal : Permohonan Ijin

Lampiran  : -

Kepada :

Yth. Kepala Laboratorium Terpadu Farmasi Universitas Muhammadiyah Gombong

Assalamu’alaikum Wr, Wb,

Teriring do’a semoga kita dalam melaksanakan tugas sehari-hari senantiasa mendapat
lindungan dari Allah SWT. Aamiin

Schubungan dengan akan dilaksanakannya penelitian bagi mahasiswa Farmasi Program

Sarjana Universitas Muhammadiyah Gombong, dengan ini kami mohon kesediaannya untuk

memberikan ijin kepada mahasiswa kami:

Nama : Alya Putri Humaira

NIM : 202405063

Judul Penelitian  : Uji Aktivitas Self Nano Emulsifying Drug Delivery System (SNEDDS)
Ekstrak  Ganitri  (Elacocarpus ganitrus Roxb). terhadap Bakteri
Penyebab Ulkus Diabetes Melitus

Keperluan : ljin Penelitian

Demikian atas perhatian dan ijin yang diberikan kami ucapkan terima kasih.
Wassalamu'alaikum Wr.Wb.

LiINIMUG  Berkarakter & Mencerahhan

URIVERLITAY MUMAMMADI VA COMRONG
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Lampiran 2 Surat Keabsahan bakteri

SURAT KETERANGAN

Surat ini menyatakan bahwa biakan mikroba yang dibeli di Laboratorium Mikrobiologi Farmasi
Fakultas Farmasi UGM oleh Naelaz Zukhruf adalah biakan Staphylococcus aureus ATCC 25923 dan

Pseudomonas aeruginosa ATCC 10145. Demikian surat pernyataan ini kami buat.

Laboran Lab Mikrobiologi Farmasi dan Biologi Sel
Departemen Biologi Farmasi

Fakultas Farmasi,

0
ir

Widyati P
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Lampiran 3 CoA Nutrient agar

Certificate of Analysis

Certificate of Analysis ID:
Producer and client:

Test laboratory:

Sample identification:

Ordering number:
Lot number:
Sample ID:

Accreditation:

Test method:

Date of analysis:
Date of release:
Minimum shelf life:
Composition (g/I):

Preparation & sterilization:

Application:

Storage:

1054500500_VM1089650_EN
Merck KGaA, Frankfurter Str. 250, 64293 Darmstadt, Germany

Merck KGaA Qualitatskontrolle fiir mikrobiologische Produkte
Frankfurter Str. 250, 64293 Darmstadt, Germany

GranuCult®
Nutrient Agar acc. ISO 6579, ISO 10273 and ISO 21528

1.05450.0500
VM1089650

201486513

(( DAKKs

Abbsrdeaerng et
0-AL 15145000

DIN EN ISO 11133:2020
Performance testing of solid culture media:
Quantitative method (spiral plater)

2024/05/14
2024/06/06
2029/04/30
Peptone 5.0; Meat extract 3.0; Agar-agar 12.0.

Dissolve 20 g in 1 | of purified water, Heat in boiling water and agitate
frequently until completely dissolved. Autoclave 15 min at 121 °C,

Nutrient Agar is used for the cultivation of nonfastidious bacteria.

Store at +15 °C to +25 °C, dry and tightly closed. Do not use clumped
or discolored medium. Protect from UV light (including sun light).

The reported results refer exclusively to the specified medium, see Certificate of Analysis ID.

Merck KGaA « Frankfurter StraBle 250, 64293 Darmstadt, Germany: +49 6151 72-2440 1054500500_VM1089650_EN
EMD Millipore Corp. - 290 Concord Road, Billerica, MA 01821, USA +1-978-715-4321 Certificate version 01

ATCC Is a registered trademark of ATCC, Manassas, VA, USA. Lit. No. TN105406ENOO Page 1/3
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Lampiran 4 Perhitungan Randemen

Berat simplisia Volume pelarut ~ Berat ekstrak (g) Randemen
(2) L) ekstrak %
40 0,4 4,49 11,225
. . . bobot akhir (g) _ 40 _
% Rendemen Simplisia = bobot awak (g) x 100 = X 100 = 26,6%

% Rendemen ckstrak = ’;Z’;Z—m x 100 = % x 100 = 11,225%
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Lampiran 5 Dokumentasi Penelitian

Daun ganitri

Proses pencucian daun ganitri

Proses pengeringan daun ganitri

Universitas Muhammadiyah Gombong



Simplisia daun ganitri

Penghalusan simplisia daun ganitri

Maserasi daun ganitri dengan
alcohol 70%
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Rotary evaporator untuk pemekatan
ekstrak

Waterbath untuk membuat ekstrak
kental

Penimbangan wadah untuk
menghitung randemen
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Penimbangan wadah untuk
menghitung randemen

Penimbangan wadah untuk
menghitung randemen

Proses pembuatan sediaan SNEDDS
ekstrak daun ganitri

Universitas Muhammadiyah Gombong



Proses pembuatan sediaan SNEDDS
ekstrak daun ganitri

Proses sonikasi sediaan SNEDDS
ekstrak daun ganitri

Proses pengenceran sediaan
SNEDDS ekstrak daun ganitri untuk
uji karakteristik SNEDDS

Universitas Muhammadiyah Gombong



Hasil karakteristik Organoleptik
SNEDDS Ekstrak ganitri 0,05%

Hasil karakteristik Organoleptik
SNEDDS Ekstrak ganitri 0,1%

Hasil karakteristik Organoleptik
SNEDDS Ekstrak ganitri 0,15%
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Hasil karakteristik Organoleptik
SNEDDS Ekstrak ganitri 0,2%

Uji karakteristik pH SNEDDS
Ekstrak ganitri

ki A

_-‘e hi‘i.\‘:: I ,'_

.\_

C Y

Uji karakteristik waktu emulsifikasi
SNEDDS Ekstrak ganitri
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Uji karakteristik waktu emulsifikasi
SNEDDS Ekstrak ganitri
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Sonikasi pengenceran untuk uji
karakteristik PSA SNEDDS Ekstrak
ganitri

Kontrol Negatif SNEDDS Tanpa
Ekstrak ganitri
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sterilisasi LAF

Sterilisasi ose metode flamber

Kontrol positif (gentamisin)
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Media Nutrien Agar

Sterilisasi alat

Hasil Sterilisasi
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Mc Farland 0,5 dan suspensi bakteri
Staphylococcus aureus

Sterilisasi metode flamber
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Lampiran 6 Hasil Uji Antibakteri

Hasil uji antibakteri gambar
diameter hambat kontrol

Hasil uji antibakteri
diameter zona hambat
SNEDDS ekstrak ganitri
Replikasi 1

Hasil uji antibakteri
diameter zona hambat
SNEDDS ekstrak ganitri
Replikasi 2

Hasil uji antibakteri
diameter zona hambat
SNEDDS ekstrak ganitri
Replikasi 3
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Lampiran 7 Hasil uji Turnitin

UNIVERSITAS MUHAMMADIYAH GOMBONG
PERPUSTAKAAN
A Yor Sudarso Ne. 461, Telp /Tae. (0287) 472413 GOMBONG, 54412
Ty ey
t Wb unimege 4 gmail com

SURAT PERNYATAAN CEK SIMILARITY/PLAGIASI

Yang bertanda tangan di bawah ini:
Nama : Sawiji, M.S¢
NIK : 96009

Jabatan : Kepala UPT Perpustakaan, Multimedia, SIM, dan IT

Menyatakan bahwa karya tulis di bawah ini sudah lolos uji cek similarity ‘plagiasi:

Judul DU AETIVITAC ANTL BARTERL SELE LAND CHULBIPVING peub
PEUUERY ST01EM COMEDDE) EMETOME CENNIBL \Blacocarpur Genith otk )
TEIVADA? BAvTEW CeuYEBAS LLWLT DSETES wWguTuS .

Nama : Awp Radt Womaim

NIM 1 202408065

Program Studi: farmag  Progom Carjora ¢ty B
Hasil Cek t2e°}

AW By b

(vtersesses secessserersessenss
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Lampiran 8 Lembar Bimbingan skripsi

| Nomor : PON-SKP/ 12005
UNIVERSITAS Revisi ke : 02
MUHAMMADIVAH GOMBONG Tgl Terbit | 1% Agustus 2020
-~ {alaman

LEMBAR BIMBINGAN HASIL SKRIPSI

Nama mahasiswa 2 Alya Putrd Humaira ..o
NIM S IIMIOIDEY. csivusinacisicionisibcaccinip i s
Nama Pembimbing : Dr. apt. Naclaz Zukhruf WK, M.Pharm., Sci .....ooooovieine.
Tanggal Paraf Paraf
Bimbingan Toplt/Matert Bimblagan Mahasiswa | Pemblmbleg
1709725 | Bimbingan revisi sctelah sempro 'd

04/11725 Bimbingan bab IV

05/11725 Bimbingan Bab V

08/11725 ACC naskah

23R FRIEIRRFER

apt. Wahyu
NUPTK: 2649774675130202
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Lampiran 9 Lembar Revisi Penguji

UNIVERSITAS MUHAMMADIYAH GOMBONG
FAKULTAS ILMU KESEHATAN

) PROGRAM STUDI FARMASI PROGRAM SARJANA
" ) JL. Yos Sudarso No. 461 Gombong, Kebumen 54412 Telp/Fax. (0287) 472433, 473750
4 Website : www.unimugo.ac.id Email : s! farmasi@unimugo.ac.id

LEMBAR REVISI PENGUJI SKRIPSI

Nama Mahasiswa | : | Alya Putri Humaira
NIM : | 202405063
Judul Skripsi :| Uji Aktivitas Antibakteri Self Nano Emulsifying Drug Delivery

System (Snedds) Ekstrak Ganitri (Elaeocarpus Ganitrus Roxb)
Terhadap Bakteri Penyebab Ulkus

Diabetes Melitus
Tanggal Ujian : | 17 Januari 2026
Tempat Ujian : | Zoom Meeting
Batas Akhir Revisi
NO REVISI PARAF PENGUJ1

Revisi Bab I (Penambahan data terdahulu pada latar

belakang) 5

2.| Revisi penulisan

3.| Revisi Bab IV Hasil dan Pembahasan

4.| Revisi Bab Tabel dan Gambar

5.| Revisi Kesimpulan

6.| Revisi penulisan Daftar Pustaka

S o= e

/3 \Gortiiong; 25 Februari 2026
'd R \,. }.\‘

'l|'t.

A\

Koordinatoy $kripsi, Pemb ibin
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Lampiran 10 Hasil uji Particle Size Analysis

- . . i \\\
PSD by Intensity - Statistics Malvern Panalytical \\\\\\({{\

Sample Name: Sampel 1
Project Name: $25 X 008
Date and Time: Wednesday, October 15, 2025 2:17:46 PM
Type: Size Result Source: Instrument
Cell Name: DTS1070 Temperature ("C): 25
Material Name: SNEDDS Dispersant Name: Water
Material RI: 1.52 Dispersant RI: 133
Material Absorption: 0.01 Dispersant Viscosity (cP): 0.887
Dispersant Dielectric Constant: 78.5
10
9
8
o
{4
g 6
€ 5
2
G
g 41
E
34
2 -
1-
0 T T T 1
0.1 1 10 100 1e+03 1e+04
Size (d.nm)
- Sampel 1 [Steady state]
N/ 7S XPLORER
Malvern Panalytical Ltd. ZS XPLORER Template Created: 5/9/2019
www.malvernpanalytical.com Page 1 of 2 Printed: 10/15/2025 2:29 PM
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PSD by Intensity - Statistics

Name

Z-Average (nm)
Polydispersity Index (P}
Intercept

Mean Standard Deviation

23.71

0.2785
09259

Peak 1 Mean by Intensity ordered by area (nm) 41.55
Peak 1 Area by Intensity ordered by area (%) 100

Mean Count Rate (kcps)
Di(10)
Di (50)
Di (90)

1824
11.95
25.03
98.35

Malvern Panalytical \\\///

2371

RSD Minimum Maximum

237

0.2785 02785
09259 09259

41.55
100

1824
11.95
2503
98.35

41.55
100

1824
11.95
25.02
98.35

\\: //
S\
Malvern Panalytical Ltd.

www.malvernpanalytical.com

Actual Instrument Settings\Instrument Serial Number: MAL1310860

Software Version

ZS XPLORER
Page 2 of 2

<3315

ZS XPLORER

Template Created: 5/9/2019
Printed: 10/15/2025 2:29 PM
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PSD by Intensity - Statistics

Malvern Panalytical \\\///

Sample Name: Sampel 1
Project Name: $25 X 008
Date and Time: Wednesday, October 15, 2025 2:18:35 PM
Type: Size Result Source: Instrument
Cell Name: DT1S1070 Temperature ("C): 25
Material Name: SNEDDS Dispersant Name: Water
Material RI: 1.52 Dispersant RI: 1.33
Material Absorption: 0.01 Dispersant Viscosity (cP): 0.887
Disp 785
9+
8
7
h
g
&5
E;
2
14
_— ]
0 T T ] 1
0.1 10 100 1e+03 1e+04

Ny
Malvern Panalytical Ltd.

www.malvernpanalytical.com

Size (d.nm)
- Sampel 1 [Steadly state]

ZS XPLORER
Page 1of 2

ZS XPLORER

Template Created: 5/9/2019
Printed: 10/15/2025 2:29 PM
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PSD by Intensity - Statistics

RSD Minimum Maximum

Name Mean Standard Deviation

Z-Average (nm) 2351 - -
Polydispersity Index (P} 0.2681 - -
Intercept 09232 - -

Peak 1 Mean by Intensity ordered by area (nm) 34.27
Peak 2 Mean by Intensity ordered by area (nm) 4148
Peak 1 Area by Intensity ordered by area (%)  98.23
Peak 2 Area by Intensity ordered by area (%)  1.769

Mean Count Rate (kcps) 1814
Di (10) nn
Di (50) 25.74
Di (90) 75.84

Malvern Panalytical \\\///\

N

23.51
0.268
0.923
3427
4148
98.23
1.769
1814
1mnn
2574
7584

23.51
1 02681
2 09232
34.27
4148
98.23
1769
1814
1mn
25.74
75.84

Actual Instrument Settings\Instrument Serial Number: MAL1310860

Software Version

Ny
Malvern Panalytical Ltd.
www.malvernpanalytical.com

ZS XPLORER
Page 2 of 2

<3315

ZS XPLORER

Template Created: 5/9/2019
Printed: 10/15/2025 2:29 PM

Universitas Muhammadiyah Gombong



PSD by Intensity - Statistics

Sample Name:
Project Name:
Date and Time:

Type:

Cell Name:
Material Name:
Material RI:

Sampel 1
$25 X 008

Wednesday, October 15, 2025 2:20:03 PM

Size
D151070
SNEDDS
1.52

Material Absorption: 0.01

Intensity (Percent)
o

Result Source:
Temperature ("C):
Dispersant Name:
Dispersant RI:
Dispersant Viscosity (cP):

Di

P

Malvern Panalytical \\\///

Instrument
25

Water

133

0.887

785

Ny
Malvern Panalytical Ltd.

www.malvernpanalytical.com

T

10
Size (d.nm)
- Sampel 1 [Steadly state]

ZS XPLORER
Page 1of 2

1e+03 1e+04

ZS XPLORER

Template Created: 5/9/2019
Printed: 10/15/2025 2:29 PM
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PSD by Intensity - Statistics

Name Mean Standard Deviation
Z-Average (nm) 2355

Polydispersity Index (P} 03195

Intercept 09171

Peak 1 Mean by Intensity ordered by area (nm) 31.95
Peak 2 Mean by Intensity ordered by area (nm) 3792
Peak 1 Area by Intensity ordered by area (%)  95.93
Peak 2 Area by Intensity ordered by area (%)  4.065

Mean Count Rate (kcps) 186.1
Di (10) 11.23
Di (50) 27.22
Di (90) s

RSD Minimum Maximum

Malvern Panalytical \\\///\

N

23.55
0319
0917
31.95
3792
95.93
4.065
1861
11.23
27.22
75

23.55
S 03195
1 09171
31.95
3792
95.93
4.065
186.1
11.23
27.22
AR

Actual Instrument Settings\Instrument Serial Number: MAL1310860

Software Version

Ny
Malvern Panalytical Ltd.

www.malvernpanalytical.com

ZS XPLORER
Page 2 of 2

<3315

ZS XPLORER

Template Created: 5/9/2019
Printed: 10/15/2025 2:29 PM
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Zeta Potential - Quality

Malvern Panalytical

AL

N

Sample Name: Sampel 1
Project Name: $25 X 008
Date and Time: Wednesday, October 15, 2025 2:27:44 PM
Type: Zeta Result Source: Instrument
Cell Name: D151070 Temperature ("C): 25
Material Name: SNEDDS Dispersant Name: Water
Material RI: 1.52 Dispersant RI: 133
Material Absorption: 0.01 Dispersant Viscosity (cP): 0.887
Disp Dielectric C 785
1.2e+06 204
1e+06 0
k3
C  Be+05 —~ =20
£ g
S 6e+05 - & -40-
o <
o
= &
£ 4e+05 A -60
L
2e+05 -80
0 T T T 1 -100 T T T T 1
-200 =100 0 100 200 0 05 1 2 2.5 3 35
Zeta Potential (mV) Time (s)
— Sampel 1 — Sampel 1
Name Mean Standard Deviation RSD Minimum Maximum
Zeta Potential (mV) -1358 - - -13.58 -1358
Zeta Peak 1 Mean (mV) -13.58 - - -13.58 -1358
Conductivity (mS/cm) 0.1133 - - 01133 0.1133
Wall Zeta Potential (mV) -11.95 - - -11.95 -11.95
Zeta Deviation (mV) 6.266 - - 6.266 6.266
Derived Mean Count Rate (kcps)  1.117E+04 - - 1117E+04 1.117E+04
Reference Beam Count Rate (kcps) 1888 - 1888 1888
Quality Factor 2.028 - - 2,028 2028
\\\// 75 XPLORER
N
\\\\\.\\\\\
Malvern Panalytical Ltd. ZS XPLORER Template Created: 5/14/2019
www.malvernpanalytical.com Page 10of 2 Printed: 10/15/2025 2:44 PM
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. A\
Zeta Potential - Quality Malvern Panalytical §<<

Sample Name: Sampel 1
Project Name: $25 X 008
Date and Time: Wednesday, October 15, 2025 2:33:15 PM
Type: Zeta Result Source: Instrument
Cell Name: D151070 Temperature ("C): 25
Material Name: SNEDDS Dispersant Name: Water
Material RI: 1.52 Dispersant RI: 133
Material Absorption: 0.01 Dispersant Viscosity (cP): 0.887
Disp Dielectric C 785
6e+05 204
5e+05 0
g2
O 4e+05 - W f o
S g
S 3e+05 - @ -40-
o <
2 &
.'g 2e+05 -60
L
1e+0S - -80
] T T T 1 -100 T T T T T 1
-200 =100 0 100 200 0 05 1 15 2 2.5 3 35
Zeta Potential (mV) Time (s)
— Sampel 1 — Sampel 1
Name Mean Standard Deviation RSD Minimum Maximum
Zeta Potential (mV) -13.11 - - -13.11 -13.11
Zeta Peak 1 Mean (mV) -13.11 - - -13.11 -13.11
Conductivity (mS/cm) 0.1133 - - 01133 0.1133
Wall Zeta Potential (mV) -11.69 - - -11.69 -11.69
Zeta Deviation (mV) 19N - - 19 1191
Derived Mean Count Rate (kcps)  1.117E+04 - - 1117E+04 1.117E+04
Reference Beam Count Rate (kcps) 1888 - 1888 1888
Quality Factor 1.168 - - 1168 1.168

\\\// 75 XPLORER

Malvern Panalytical Ltd. ZS XPLORER Template Created: 5/14/2019

www.malvernpanalytical.com Page 10of 2 Printed: 10/15/2025 2:45 PM
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Zeta Potential - Quality

Malvern Panalytical

AL

N

Sample Name: Sampel 1
Project Name: $25 X 008
Date and Time: Wednesday, October 15, 2025 2:34:37 PM
Type: Zeta Result Source: Instrument
Cell Name: D151070 Temperature ("C): 25
Material Name: SNEDDS Dispersant Name: Water
Material RI: 1.52 Dispersant RI: 133
Material Absorption: 0.01 Dispersant Viscosity (cP): 0.887
Disp Dielectric C 785
14e+06 - 204
1.2e+06 - 0
B le+06
g g 7
¥ 8e+05 e
g & 440 -
S  6e+05 g
g -60
S 4de+054
2e405 807
0 T T T 1 -100 T T T T 1
-200 =100 0 100 200 0 05 1 2 2.5 3 35
Zeta Potential (mV) Time (s)
— Sampel 1 — Sampel 1
Name Mean Standard Deviation RSD Minimum Maximum
Zeta Potential (mV) -13.83 - - -13.83 -13.83
Zeta Peak 1 Mean (mV) -13.93 - - -13.93 -1393
Zeta Peak 2 Mean (mV) 6.853 - - 6.853 6.853
Conductivity (mS/cm) 01133 - - 01133 01133
Wall Zeta Potential (mV) -12.45 - - -12.45 -12.45
Zeta Deviation (mV) 5.961 - - 5961 5.961
Derived Mean Count Rate (kcps) 1.117E+04 - 1.117E+04 1.117E+04
Reference Beam Count Rate (kcps) 1888 - - 1888 1888
| Quality Factor 2532 - - 2532 2532
\\\// 75 XPLORER
N
\\\\\.\\\\\
Malvern Panalytical Ltd. ZS XPLORER Template Created: 5/14/2019
www.malvernpanalytical.com Page 10of 2 Printed: 10/15/2025 2:45 PM
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PSD by Intensity - Statistics

Malvern Panalytical

D 4

Sample Name: Sampel 2
Project Name: $25 X 008
Date and Time: Wednesday, October 15, 2025 2:44:31 PM
Type: Size Result Source: Instrument
Cell Name: DT1S1070 Temperature ("C): 25
Material Name: SNEDDS Dispersant Name: Water
Material RI: 1.52 Dispersant RI: 1.33
Material Absorption: 0.01 Dispersant Viscosity (cP): 0.887
Disp Dielectric C 785
12 7
10
g 8-
g
é 6
2
§
E 4
2-
0 T T = 1
0.1 10 100 1e+03 1e+04
Size (dnm)
- Sampel 2 [Steadly state]
\\\// 7S XPLORER
Malvern Panalytical Ltd. ZS XPLORER Template Created: 5/9/2019
www.malvernpanalytical.com Page 10of 2 Printed: 10/15/2025 3:09 PM
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- . . | \\\
PSD by Intensity - Statistics Malvern Panalytical \\\\<<<

Name Mean Standard Deviation RSD Minimum Maximum
Z-Average (nm) 2398 - - 2398 23.98
Polydispersity Index (P} 03132 - - 03132 03132
Intercept 08014 - - 0.8014 08014
Peak 1 Mean by Intensity ordered by area (nm) 255 - - 255 25.5
Peak 2 Mean by Intensity ordered by area (nm) 4854 - - 4854 4854
Peak 3 Mean by Intensity ordered by area (nm) 4128 - - 4128 4128
Peak 1 Area by Intensity ordered by area (%) 90.68 - - 90.68 90.68
Peak 2 Area by Intensity ordered by area (%) 6333 - - 6.339 6339
Peak 3 Area by Intensity ordered by area (%) 2981 - - 2981 2981
Mean Count Rate (kcps) 1282 - - 1282 1282
Di (10) 1084 - - 10.84 10.84
Di (50) 1983 - - 19.83 19.83
Di (90) 1092 - - 109.2 109.2

Actual Instrument Settings\Instrument Serial Number: MAL1310860
Software Version <3315

\\\// 75 XPLORER
Malvern Panalytical Ltd. ZS XPLORER Template Created: 5/9/2019
www.malvernpanalytical.com Page 2 of 2 Printed: 10/15/2025 3:09 PM
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: N
PSD by Intensity - Statistics Malvern Panalytical \///

Sample Name: Sampel 2
Project Name: $25 X 008
Date and Time: Wednesday, October 15, 2025 2:46:12 PM
Type: Size Result Source: Instrument
Cell Name: DTS1070 Temperature ("C): 25
Material Name: SNEDDS Dispersant Name: Water
Material RI: 1.52 Dispersant RI: 1.33
Material Absorption: 0.01 Dispersant Viscosity (cP): 0.887

Di Dielectric C 785

Intensity (Percent)
w

P

4
34
24
14
0 7 T /\ - ;
0.1 10 100 1e+03 1e+04
Size (dnm)

Ny
Malvern Panalytical Ltd.

www.malvernpanalytical.com

- Sampel 2 [Steadly state]

ZS XPLORER
ZS XPLORER Template Created: 5/9/2019
Page 10of 2 Printed: 10/15/2025 3:09 PM

Universitas Muhammadiyah Gombong



- . . | \\\
PSD by Intensity - Statistics Malvern Panalytical \\\\<<<

Name Mean Standard Deviation RSD Minimum Maximum
Z-Average (nm) 2455 - - 24.55 24.55
Polydispersity Index (P} 0.2865 - - 0.2865 0.2865
Intercept 08154 - - 0.8154 08154
Peak 1 Mean by Intensity ordered by area (nm) 22.14 - - 2214 22.14
Peak 2 Mean by Intensity ordered by area (nm) 4947 - - 4947 4947
Peak 3 Mean by Intensity ordered by area (nm) 4245 - - 4245 4245
Peak 1 Area by Intensity ordered by area (%) 89.17 - - 89.17 89.17
Peak 2 Area by Intensity ordered by area (%) 5728 - - 5728 5728
Peak 3 Area by Intensity ordered by area (%)  5.107 - - 5.107 5.107
Mean Count Rate (kcps) 1231 - = 1231 1231
Di (10) 9741 - - 9.741 9.741
Di (50) 2059 - - 20.59 20.59
Di (90) 2948 - - 2948 2948

Actual Instrument Settings\Instrument Serial Number: MAL1310860
Software Version <3315

\\\// 75 XPLORER
Malvern Panalytical Ltd. ZS XPLORER Template Created: 5/9/2019
www.malvernpanalytical.com Page 2 of 2 Printed: 10/15/2025 3:09 PM
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Zeta Potential - Quality

Malvern Panalytical

AL

N

Sample Name: Sampel 2
Project Name: $25 X 008
Date and Time: Wednesday, October 15, 2025 2:58:48 PM
Type: Zeta Result Source: Instrument
Cell Name: D151070 Temperature ("C): 25
Material Name: SNEDDS Dispersant Name: Water
Material RI: 1.52 Dispersant RI: 133
Material Absorption: 0.01 Dispersant Viscosity (cP): 0.887
Disp Dielectric C 785
6e+05 204
5e+05 O
7 -20 -
€ de+05- 4 1
2 & -40-
S 3e+05 - o
8 < _60 .
B 2e+05 5
+
8 -80 -
1e+05 | -100
] T T T 1 -120 T T T T T 1
-200 =100 0 100 200 0 05 1 15 2 2.5 3 35
Zeta Potential (mV) Time (s)
— Sampel 2 — Sampel 2
Name Mean Standard Deviation RSD Minimum Maximum
Zeta Potential (mV) -1496 - - -14.96 -1496
Zeta Peak 1 Mean (mV) -15.81 - - -15.81 -15.81
Zeta Peak 2 Mean (mV) 1558 - 15.55 1555
Conductivity (mS/cm) 0.0817 - - 0.0817 0.0817
Wall Zeta Potential (mV) -13 - - -13 -13
Zeta Deviation (mV) 9727 - - 9.727 9.727
Derived Mean Count Rate (kcps) 8792 - - 8792 8792
Reference Beam Count Rate (keps) 1796 - - 1796 1796
| Quality Factor 3325 - - 3.325 3325
\\\// 75 XPLORER
Malvern Panalytical Ltd. ZS XPLORER Template Created: 5/14/2019
www.malvernpanalytical.com Page 10of 2 Printed: 10/15/2025 3:18 PM

Universitas Muhammadiyah Gombong



Zeta Potential - Quality

Malvern Panalytical

AL

N

Sample Name: Sampel 2
Project Name: $25 X 008
Date and Time: Wednesday, October 15, 2025 3:00:11 PM
Type: Zeta Result Source: Instrument
Cell Name: D151070 Temperature ("C): 25
Material Name: SNEDDS Dispersant Name: Water
Material RI: 1.52 Dispersant RI: 133
Material Absorption: 0.01 Dispersant Viscosity (cP): 0.887
Disp Dielectric C 785
8e+05 204
7e+05 0
g 6e+05 | 220
< Se+05 g
v g -40
S 4e+05 @
- —_— £ %
‘,—g e+
P 20405 4 =0
1e+05 - -100
] T T T 1 -120 T T T T 1
-200 =100 0 100 200 0 05 1 2 2.5 3 35
Zeta Potential (mV) Time (s)
— Sampel 2 — Sampel 2
Name Mean Standard Deviation RSD Minimum Maximum
Zeta Potential (mV) -14.81 - - -14.81 -14.81
Zeta Peak 1 Mean (mV) -1481 - - -14.81 -14.81
Conductivity (mS/cm) 0.0817 - - 0.0817 0.0817
Wall Zeta Potential (mV) -1473 - - -14.73 -1473
Zeta Deviation (mV) 7318: = - 7.315 7315
Derived Mean Count Rate (kcps) 8792 - - 8792 8792
Reference Beam Count Rate (kcps) 1796 - - 1796 1796
Quality Factor 2006 - - 2.006 2,006
\\\// 75 XPLORER
N
\\\\\.\\\\\
Malvern Panalytical Ltd. ZS XPLORER Template Created: 5/14/2019
www.malvernpanalytical.com Page 10of 2 Printed: 10/15/2025 3:18 PM

Universitas Muhammadiyah Gombong



Zeta Potential - Quality

Malvern Panalytical \\\///\

N

Sample Name: Sampel 2
Project Name: $25 X 008
Date and Time: Wednesday, October 15, 2025 3:02:56 PM
Type: Zeta Result Source: Instrument
Cell Name: D151070 Temperature ("C): 25
Material Name: SNEDDS Dispersant Name: Water
Material RI: 1.52 Dispersant RI: 133
Material Absorption: 0.01 Dispersant Viscosity (cP): 0.887
Disp Dielectric C 785
1e+06 204
9e+05 0
8e+05 -
& 7e+05 - -20 -
g =
= 6e+05 - E 40
% Se+05 - o
U 4e+05 e e0es
8
2 3e+05 80 -
2e+05
1e+05 100
0 T = T 1 -120 T T T J 1
-200 =100 0 100 200 0 05 1 2 2.5 3 35
Zeta Potential (mV) Time (s)
— Sampel 2 — Sampel 2
Name Mean Standard Deviation RSD Minimum Maximum
Zeta Potential (mV) -15.11 - - -15.11 -15.11
Zeta Peak 1 Mean (mV) -18.07 - - -18.07 -18.07
Zeta Peak 2 Mean (mV) -9.006 - - -9.006 -9.006
Conductivity (mS/cm) 0.0817 - - 0.0817 0.0817
Wall Zeta Potential (mV) -1434 - - -1434 -14.34
Zeta Deviation (mV) 6502 - - 6.502 6,502
Derived Mean Count Rate (kcps) 8792 - - 8792 8792
Reference Beam Count Rate (kcps) 1796 - - 1796 1796
| Quality Factor 3971 - - 3.97M 3971
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Sample Name: Sampel 3
Project Name: $25 X 008
Date and Time: Wednesday, October 15, 2025 3:46:38 PM
Type: Size Result Source: Instrument
Cell Name: DT1S1070 Temperature ("C): 25
Material Name: SNEDDS Dispersant Name: Water
Material RI: 1.52 Dispersant RI: 1.33
Material Absorption: 0.01 Dispersant Viscosity (cP): 0.887
Disp Dielectric C 785
14 4
12 -
10 4
=
g
& 8
&
2
£ 6
£
44
24
0 1 T T ] 1
0.1 1 10 100 1e+03 1e+04
Size (dnm)
— Sampel 3 [Steadly state]
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PSD by Intensity - Statistics

Name Mean Standard Deviation
Z-Average (nm) 64.14

Polydispersity Index (P} 0.124

Intercept 0.7365

Peak 1 Mean by Intensity ordered by area (nm) 20.32
Peak 2 Mean by Intensity ordered by area (nm) 110.3
Peak 1 Area by Intensity ordered by area (%)  96.02
Peak 2 Area by Intensity ordered by area (%)  3.976

Mean Count Rate (kcps) 4049
Di (10) 10.61
Di (50) 18.79
Di (90) 36.55

RSD Minimum Maximum

Malvern Panalytical \\\///\

N

6414
0.124
0.738!
20.32
1103
96.02
3976
4049
10.61
1879
36.55

64.14
0.124
S 0.7365
20.32
1103
96.02
3.976
4049
10.61
18.79
36.55

Actual Instrument Settings\Instrument Serial Number: MAL1310860

Software Version
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PSD by Intensity - Statistics

Malvern Panalytical \\\///

Sample Name: Sampel 3
Project Name: $25 X 008
Date and Time: Wednesday, October 15, 2025 3:49:20 PM
Type: Size Result Source: Instrument
Cell Name: DT1S1070 Temperature ("C): 25
Material Name: SNEDDS Dispersant Name: Water
Material RI: 1.52 Dispersant RI: 1.33
Material Absorption: 0.01 Dispersant Viscosity (cP): 0.887
Disp Dielectric C 785
16
14 4
12 -
=
g 10
v
& 8
2
§
2
d -
2
0 T /I\ ] 1
0.1 1 10 100 1e+03 1e+04
Size (dnm)
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— Sampel 3 [Steadly state]
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PSD by Intensity - Statistics

Name Mean Standard Deviation
Z-Average (nm) 63.2

Polydispersity Index (P} 0.1478

Intercept 0.7589

Peak 1 Mean by Intensity ordered by area (nm) 18.44
Peak 2 Mean by Intensity ordered by area (nm) 125.5
Peak 1 Area by Intensity ordered by area (%)  93.98
Peak 2 Area by Intensity ordered by area (%)  6.022

Mean Count Rate (kcps) 3729
Di (10) 10.36
Di (50) 17.73
Di (90) 3373

RSD Minimum Maximum

Malvern Panalytical \\\///\

N

632

63.2

0.1478 0.1478
0.7589 0.7589

1844
1255
93.98
6.022
3729
1036
17.73
3373

18.44
1255
93.98
6.022
3729
10.36
17.73
33.73

Actual Instrument Settings\Instrument Serial Number: MAL1310860

Software Version
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PSD by Intensity - Statistics
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Sample Name: Sampel 3
Project Name: $25 X 008
Date and Time: Wednesday, October 15, 2025 3:53:35 PM
Type: Size Result Source: Instrument
Cell Name: DT1S1070 Temperature ("C): 25
Material Name: SNEDDS Dispersant Name: Water
Material RI: 1.52 Dispersant RI: 1.33
Material Absorption: 0.01 Dispersant Viscosity (cP): 0.887
Disp Dielectric C 785
14 4
12 -
10 4
=
g
& 8
&
2
£ 6
£
44
24
0 - ! s L ] .
0.1 1 10 100 1e+03 1e+04
Size (dnm)
— Sampel 3 [Steadly state]
\\\// 7S XPLORER
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PSD by Intensity - Statistics

Malvern Panalytical \\\///

Name Mean Standard Deviation RSD Minimum Maximum

Z-Average (nm) 6235 - - 6235 62.35
Polydispersity Index (P} 012 - - 0.12 012
Intercept 07636 - 0.7636 0.7636
Peak 1 Mean by Intensity ordered by area (nm) 21.21 - = 21.21 21.21
Peak 1 Area by Intensity ordered by area (%) 100 - - 100 100
Mean Count Rate (kcps) 3661 - - 366.1 366.1
Di (10) 9.925 9.925 9925
Di (50) 1815 - - 1815 18.15
Di (90) 3648 - = 3648 36.48

Actual Instrument Settings\Instrument Serial Number: MAL1310860

Software Version
N //
SN
SR
Malvern Panalytical Ltd. ZS XPLORER
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Template Created: 5/9/2019
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Zeta Potential - Quality

Malvern Panalytical
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N

Sample Name: Sampel 3
Project Name: $25 X 008
Date and Time: Wednesday, October 15, 2025 3:31:26 PM
Type: Zeta Result Source: Instrument
Cell Name: D151070 Temperature ("C): 25
Material Name: SNEDDS Dispersant Name: Water
Material RI: 1.52 Dispersant RI: 133
Material Absorption: 0.01 Dispersant Viscosity (cP): 0.887
Disp Dielectric C 785
6e+05 204
5e+05 O
7 -20 -
€ de+05- 5
2 & -40-
S 3e+05 - o
8 g _60 .
B 2e+05
8 -80 -
1e+05 | -100
] T T T 1 -120 T T T T T 1
-200 =100 0 100 200 0 05 1 15 2 2.5 3 35
Zeta Potential (mV) Time (s)
— Sampel 3 — Sampel 3
Name Mean Standard Deviation RSD Minimum Maximum
Zeta Potential (mV) -18.25 - - -18.25 -18.25
Zeta Peak 1 Mean (mV) -19.16 - - -19.16 -19.16
Zeta Peak 2 Mean (mV) 702 - - 7.02 7.02
Conductivity (mS/cm) 00714 - - 0.0714 0.0714
Wall Zeta Potential (mV) -13.16 - - -13.16 -13.16
Zeta Deviation (mV) 9.055 - - 9.055 9.055
Derived Mean Count Rate (kcps) 7912 - - 7912 7912
Reference Beam Count Rate (kcps) 1808 - - 1808 1808
| Quality Factor 4765 - - 4.765 4765
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Zeta Potential - Quality
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N

Sample Name: Sampel 3
Project Name: $25 X 008
Date and Time: Wednesday, October 15, 2025 3:35:34 PM
Type: Zeta Result Source: Instrument
Cell Name: D151070 Temperature ("C): 25
Material Name: SNEDDS Dispersant Name: Water
Material RI: 1.52 Dispersant RI: 133
Material Absorption: 0.01 Dispersant Viscosity (cP): 0.887
Disp Dielectric C 785
Te+05 204
6e+05 - o
7 5e+05 520
o
< T -40
¥ 4e+05 g
g & .w -
S 3e+05 g
bt £ .s0-
8
2 2e+05 100 -
1e+05 120 4
] T T T 1 -140 T T T T 1
-200 =100 0 100 200 0 05 1 2 2.5 3 35
Zeta Potential (mV) Time (s)
— Sampel 3 — Sampel 3
Name Mean Standard Deviation RSD Minimum Maximum
Zeta Potential (mV) -1822 - - -18.22 -18.22
Zeta Peak 1 Mean (mV) -1822 - - -18.22 -18.22
Conductivity (mS/cm) 00714 - - 0.0714 0.0714
Wall Zeta Potential (mV) -16.05 - - -16.05 -16.05
Zeta Deviation (mV) 7434 - - 7.434 7434
Derived Mean Count Rate (kcps) 7812 - - 7912 7912
Reference Beam Count Rate (kcps) 1808 - - 1808 1808
Quality Factor 2245 - - 2.215 2215
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Zeta Potential

- Quality

Malvern Panalytical
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N

Sample Name: Sampel 3
Project Name: $25 X 008
Date and Time: Wednesday, October 15, 2025 3:36:58 PM
Type: Zeta Result Source: Instrument
Cell Name: D151070 Temperature ("C): 25
Material Name: SNEDDS Dispersant Name: Water
Material RI: 1.52 Dispersant RI: 133
Material Absorption: 0.01 Dispersant Viscosity (cP): 0.887
Disp Dielectric C 785
Te+05 204
6e+05 - 0
2 5e+05 -20 -
o
£ k<)
2 4e+05 - & -40-
<
a b
S 3e+05 g -60-
2 &
B
2 2e+05 -80 -
1e+05 -100
] T T T 1 -120 T T T T T 1
-200 =100 0 100 200 0 05 1 15 2 2.5 3 35
Zeta Potential (mV) Time (s)
— Sampel 3 — Sampel 3
Name Mean Standard Deviation RSD Minimum Maximum
Zeta Potential (mV) -17.89 - - -17.89 -17.89
Zeta Peak 1 Mean (mV) -18.09 - - -18.09 -18.09
Zeta Peak 2 Mean (mV) 3653 - - 3.653 3.653
Conductivity (mS/cm) 00714 - - 0.0714 0.0714
Wall Zeta Potential (mV) -1321 ~ - -13.21 -13.21
Zeta Deviation (mV) 6434 - - 6.434 6.434
Derived Mean Count Rate (kcps) 7912 - - 7912 7912
Reference Beam Count Rate (kcps) 1808 - - 1808 1808
| Quality Factor 1674 - - 1.674 1674
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Sample Name: Sampel 4
Project Name: $25 X 008
Date and Time: Thursday, October 16, 2025 10:42:54 AM
Type: Size Result Source: Instrument
Cell Name: DTS1070 Temperature ("C): 25
Material Name: SNEDDS Dispersant Name: Water
Material RI: 1.52 Dispersant RI: 1.33
Material Absorption: 0.01 Dispersant Viscosity (cP): 0.887

Disp Dielectric C 785

Intensity (Percent)
-

P’

Y

T T i 1 1
0.1 10 100 1e+03 1e+04
Size (dnm)
— Sampel 4 [Steadly state]
ZS XPLORER
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www.malvernpanalytical.com Page 10of 2 Printed: 10/16/2025 10:59 AM
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Name Mean Standard Deviation RSD Minimum Maximum
Z-Average (nm) 7565 - - 75.65 75.65
Polydispersity Index (P} 0.1436 - - 0.1436 0.1436
Intercept 07833 - - 0.7833 0.7833
Peak 1 Mean by Intensity ordered by area (nm) 18.35 - - 18.35 18.35
Peak 2 Mean by Intensity ordered by area (nm) 1069 - - 106.9 106.9
Peak 3 Mean by Intensity ordered by area (nm) 4362 - - 4362 4362
Peak 1 Area by Intensity ordered by area (%) 83.77 - - 83.77 83.77
Peak 2 Area by Intensity ordered by area (%) 11.91 - - 1191 11.91
Peak 3 Area by Intensity ordered by area (%) 4323 - - 4323 4323
Mean Count Rate (kcps) 1265 - - 126.5 126.5
Di (10) 1017 - - 10.17 10.17
Di (50) 181 - - 181 18.1
Di (90) 79.86 - - 79.86 79.86

Actual Instrument Settings\Instrument Serial Number: MAL1310860
Software Version <3315
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Sample Name: Sampel 4
Project Name: $25 X 008
Date and Time: Thursday, October 16, 2025 10:55:16 AM
Type: Size Result Source: Instrument
Cell Name: DTS1070 Temperature ("C): 25
Material Name: SNEDDS Dispersant Name: Water
Material RI: 1.52 Dispersant RI: 1.33
Material Absorption: 0.01 Dispersant Viscosity (cP): 0.887
Disp Dielectric C 785
14 4
12 -
10 4
=
g
& 8
&
2
£ 6
£
44
24
0 T T o 1
0.1 10 100 1e+03 1e+04
Size (dnm)

Ny
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— Sampel 4 [Steadly state]
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PSD by Intensity - Statistics

Name Mean Standard Deviation

Z-Average (nm) 76.57
Polydispersity Index (P} 0.146
Intercept 07173

Peak 1 Mean by Intensity ordered by area (nm) 19.73
Peak 2 Mean by Intensity ordered by area (nm) 140.5
Peak 1 Area by Intensity ordered by area (%)  86.48
Peak 2 Area by Intensity ordered by area (%)  13.52

Mean Count Rate (kcps) 161

Di (10) 10.95
Di (50) 19.56
Di (90) 1083

Malvern Panalytical \\\///

RSD Minimum Maximum

76.57 76.57
0.146 0.146
0.7173 07173
19.73 19.73
1405 140.5
86.48 86.48
13.52 13.52
161 161
1095 10.95
19.56 19.56
1083 1083

Actual Instrument Settings\Instrument Serial Number: MAL1310860

Software Version
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Sample Name: Sampel 4
Project Name: 525 X 008
Date and Time: Thursday, October 16, 2025 10:56:19 AM
Type: Size Result Source: Instrument
Cell Name: DTS1070 Temperature ("C): 25
Material Name: SNEDDS Dispersant Name: Water
Material RI: 1.52 Dispersant RI: 1.33
Material Absorption: 0.01 Dispersant Viscosity (cP): 0.887

Disp Dielectric C 785

=
g
& 8
&
2
£ 6
£

4 4

1 /\

0 T T ] 1

0.1 10 100 1e+03 1e+04
Size (dnm)
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PSD by Intensity - Statistics

Name Mean Standard Deviation
Z-Average (nm) 7775

Polydispersity Index (P} 0.147¢6

Intercept 0.7038

Peak 1 Mean by Intensity ordered by area (nm) 20.33
Peak 2 Mean by Intensity ordered by area (nm) 1384
Peak 1 Area by Intensity ordered by area (%) 8833
Peak 2 Area by Intensity ordered by area (%)  11.67

Mean Count Rate (kcps) 1738
Di (10) 11.06
Di (50) 20.2

Di (90) 98.93

RSD Minimum Maximum

Malvern Panalytical \\\///\

N

7775

77.75

0.1476 0.1476
0.7038 0.7038

20.33
1384
8833
11.67
1738
11.06
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20.33
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88.23
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Actual Instrument Settings\Instrument Serial Number: MAL1310860

Software Version
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Zeta Potential - Quality
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AL

N

Sample Name: Sampel 4
Project Name: $25 X 008
Date and Time: Wednesday, October 15, 2025 4:10:40 PM
Type: Zeta Result Source: Instrument
Cell Name: D151070 Temperature ("C): 25
Material Name: SNEDDS Dispersant Name: Water
Material RI: 1.52 Dispersant RI: 133
Material Absorption: 0.01 Dispersant Viscosity (cP): 0.887
Disp Dielectric C 785
6e+05 204
5e+05 O
7 -20 -
€ de+05- 5
2 & -40-
S 3e+05 - o
8 < _60 .
B 2e+05 5
+
8 -80 -
1e+05 | -100
] T T T 1 -120 T T T T T 1
-200 =100 0 100 200 0 05 1 15 2 2.5 3 35
Zeta Potential (mV) Time (s)
— Sampel 4 ~— Sampel 4
Name Mean Standard Deviation RSD Minimum Maximum
Zeta Potential (mV) -1571 - - -15.71 -15.71
Zeta Peak 1 Mean (mV) -1571 - - -15.71 -1571
Conductivity (mS/cm) 009014 - - 009014 009014
Wall Zeta Potential (mV) -12.26 - - -12.26 -12.26
Zeta Deviation (mV) 8339 - - 8.339 8339
Derived Mean Count Rate (kcps)  2.008E+04 - - 2.008E+04 2.008E+04
Reference Beam Count Rate (kcps) 1916 - 1916 1916
Quality Factor 2.245 - - 2245 2245
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Zeta Potential - Quality
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Sample Name: Sampel 4
Project Name: $25 X 008
Date and Time: Wednesday, October 15, 2025 4:13:26 PM
Type: Zeta Result Source: Instrument
Cell Name: D151070 Temperature ("C): 25
Material Name: SNEDDS Dispersant Name: Water
Material RI: 1.52 Dispersant RI: 133
Material Absorption: 0.01 Dispersant Viscosity (cP): 0.887
Disp Dielectric C 785
Te+05 204
6e+05 0
2 5e+05
g g 7
¥ 4e+05 g
g & 440 -
S 3e+05 g
o
= &
38 -60
2 2e+05
1e+05 - 807
] T T T 1 -100 T T T T 1
-200 =100 0 100 200 0 05 1 2 2.5 3 35
Zeta Potential (mV) Time (s)
— Sampel 4 — Sampel 4
Name Mean Standard Deviation RSD Minimum Maximum
Zeta Potential (mV) -14.76 - - -14.76 -1476
Zeta Peak 1 Mean (mV) -164 - - -16.4 -16.4
Zeta Peak 2 Mean (mV) 9175 - - 9175 9175
Conductivity (mS/cm) 0.09014 - - 009014 009014
Wall Zeta Potential (mV) -10.94 - - -10.94 -1094
Zeta Deviation (mV) 10.2 - - 102 102
Derived Mean Count Rate (kcps) 2.008E+04 - 2.008E+04 2,008E+04
Reference Beam Count Rate (keps) 1916 - - 1916 1916
| Quality Factor 2.356 - - 2356 235
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Zeta Potential - Quality
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Sample Name: Sampel 4
Project Name: $25 X 008
Date and Time: Wednesday, October 15, 2025 4:16:11 PM
Type: Zeta Result Source: Instrument
Cell Name: D151070 Temperature ("C): 25
Material Name: SNEDDS Dispersant Name: Water
Material RI: 1.52 Dispersant RI: 133
Material Absorption: 0.01 Dispersant Viscosity (cP): 0.887
Disp Dielectric C 785
6e+05 204
5e+05 O
7 -20 -
€ de+05- 5
2 & -40-
S 3e+05 - o
8 s _60 .
B 2e+05
8 -80 -
1e+05 | -100
] T T T 1 -120 T T T T T 1
-200 =100 0 100 200 0 05 1 15 2 2.5 3 35
Zeta Potential (mV) Time (s)
— Sampel 4 — Sampel 4
Name Mean Standard Deviation RSD Minimum Maximum
Zeta Potential (mV) -15.03 - - -15.03 -15.03
Zeta Peak 1 Mean (mV) -19.88 - - -19.88 -19.88
Zeta Peak 2 Mean (mV) -7.231 - - -7.231 -7.231
Conductivity (mS/cm) 0.09014 - - 009014 009014
Wall Zeta Potential (mV) -1565 - - -15.65 -15.65
Zeta Deviation (mV) 8925 - - 8925 8.925
Derived Mean Count Rate (kcps) 2.008E+04 - 2.008E+04 2,008E+04
Reference Beam Count Rate (keps) 1916 - - 1916 1916
| Quality Factor 2.763 - - 2763 2763
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