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Pekerjaan Kefarmasian I
(PP 51Th 2009)

Pekerjaan Kefarmasian adalah pembuatan termasuk pengendalian mutu Sediaan Farmasi, pengamanan,
pengadaan, penyimpanan dan pendistribusi atau penyaluranan obat, pengelolaan obat, pelayanan obat
atas resep dokter, pelayanan informasi obat, serta pengembangan obat, bahan obat dan obat tradisional.

a. Pekerjaan Kefarmasian dalam Pengadaan Sediaan
Farmasi;
b. Pekerjaan Kefarmasian dalam Produksi Sediaan Farmasi;
c. Pekerjaan Kefarmasian dalam Distribusi atau Penyaluran
@ Sediaan Farmasi; dan
d. Pekerjaan Kefarmasian dalam Pelayanan Sediaan
Farmasi.

The Pharmacists' Patient Care Process (JCPP, 2014).



The Future of Pharmacy is Digital BEE=

(Drug Topics Journal, Drug Topics May 2022, Volume 166, Issue 05)

“Kita perlu menjauh dari model berbasis produk menuju fokus pada layanan yang diberdayakan oleh teknologi e
digital, bertemu pasien di mana pun mereka berada, dan menerapkan mentalitas yang mengutamakan konsumen.

Ini adalah masa depan bagaimana kami akan memberikan perawatan bagi pasien.” Timothy Aungst, PharmD,
Associate Professor of Pharmacy Practice di Massachusetts College of Pharmacy and Health Sciences

Unliee medications, which Tl solely under the govermancs of the FDA, mobile health spps can be sebject o bws pat forth by the FDA,
Foderal Trade Commission (FTC), or Office for Civil Rights (OCR).* Read on to le atout 3 liws that apply Bile health apps.

Regulating Mobile Health l

Bidang kesehatan digital mencakup berbagai teknologi,
pendekatan, audiens, dan penggunaan yang saling terkait::

1. platform untuk sistem perawatan kesehatan, klinik, dan
pengaturan perusahaan lainnya, termasuk apotek

2. platform teknologi dan sistem pendukung untuk dokter
dan staf pendukung

3. produk terkait pasien yang menangkap, menyimpan, atau
mengirimkan data kesehatan

4. produk untuk mendiagnosis, memandu diagnosis, atau
memantau pasien secara langsung

5. produk yang memberikan intervensi medis dan terapi

In 20186, the FTC published a mobile health apps Interactive tool
to help app developers determine which of these laws might apply
to their creations. To view the tool, scan the QR code




Pharmacist's evolving role
(Deloitte Health Care, 2020) I ==

Future pharmacists may need to specialize ...

Digital Medical
Help patients and providers to select, Specialize in the treatment and management Focus 0 mental health and necessary
implement, and manage digital of complex diseases behavlfor al C::’;%ZS needed %Stay :
therapeutics and nondrug solutions and poly-chronic patients with a compliant a ress social geterminants
(such as food) that will meet their needs deep understanding of genetics of health (SDH)

.. to meet patients where they are

Virtually Medical centers




The future of pharmacy ==

1. PRESCRIBE: A DIGITAL u oy ey P
CARE PLAN IS CREATED, 2. FILL: MEDICATION IS AUTOMATICALLY

INCLUDING MEDICATION FILLED AND DELIVERED

3. REFILL: PHARMACIST HELPS
TO ADDRESS CONCERNS -@ 4. CONSULT AND MONITOR:
AN ALGORITHM FLAGS DON'S
LEVELS AND HE UNDERGOES

Q GENETIC TESTING

@ ALERT
‘ .




Concept of the Future of Pharmacy
(Divante Innovation Lab, 2020)
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Pharmacy of the Future: a customer-

centered online pharmacy concept ]
(Divante Innovation Lab, 2020)

Faw does | .

Meet Anna. Anna goes 5 - ) On the way home, Anna goes
— Jo— o-n—» to the pharmacy store.
Anna is a 30-year-old call center to the doctor. %"‘ > P y
s

How 0065 1wk

employee with diabetes. Each day she
has to check her blood sugar level, eat
balanced meals, and take the insulin
upen which she is dependent.

Anns buys the prescribed drugs, The
store’s 2pp, which is aligned with the
phamacy’s own system, updates the

The POTF app, integrated with
the medica cenmter systam, tells
the doctor all detads of her
0xating diabwtes treatmant and patient’s deug supply slong with the
helps to pick the nght crugs for -_ quantity and best bafore dase

the cakd The new treasmaent is o - )

saved n the app - The quewe Is short as othee patiens pick
- up their orders from the vending machine
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Anna recently caught a cold.
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Hew does if wonk? Herw dows & work’ m How dom it Weri?
Anna stays Anna wants more Some side
at home to get well. details about the new effects appear.

medicines.

She scans the medicine packaging with the
POTF app and Instantly gets compeehansive
information about the drug. possible
replacements, and potential reactions with

At the right time, the POTF
app reminds Anna 1o take
prescribed dnugs, mark
this action In the app, and

Anna feets sorme abdominat pan and
wondars if It 1s @ side effecs of the new
treatment She uses the POTF app 1o
consult with har pharmacsss in her

check things ske her other drugs that she takes. :
‘ gk onyg prefered way, by video call
!ubf v Sodang 'D"‘”.:C'Vl

Bad €134 10 s bt e B ] ot o S Yoy
Nt 1 o | S 0T AP Suts tespry 108 | U La T

/



Concept of the Future of Pharmacy

(Divante Innovation Lah, 2020)

v themen | wacrk

Daily control of

diabetes.

The app also reminds Arns about
checking her blood-sugar every

maming and evening

. She uses a

smart device integrated with the SOTF
app. All results are saved in the app
and avakable to her doctor

Ak L b L e

Hirw thowme f v

Same day delivery.

Anna marked that she needs the nsdin
supply the same day, and 50 1he app
communicates wath a local courier
company and makes sure she gets the
rew Insuln stack in just a few hours.

&0

Hom Q0eg 2 W

End of insulin
stock.

Annas nsulin ends but she Is still
sick and cannat leave home, She
recrders insulin by asking her voice
assistant to repeat the last arder. The
order and delivery details are visible
in the app

D L e TT

Periodic results
control.

Alang with the new insulin stock, the app
suggedts Anna goes for blood tests it
communicates with the medical center
system and suggests avallable dates

P10 2 P by vt

Pharmacy of the Future is
how we imagine a perfect
pharmaceutical system.
Divided into multiple
products and services, it
becomes a complementary
and flexible set of tools for
various players at the
intersection of the
pharmaceutical, medical,
and other related sectors.

All of these elements are
centered around the
patient.



02

Pharmacoinformatics?

Definition ©)
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What is Pharmacoinformatics?

Pharmaco = pharmakon (Bahasa Yunani) artinya Drug, Medicine

Farmasi = cara dan teknologi pembuatan obat serta cara penyimpanan, penyediaan, dan
penyalurannya (KBBI)

Informatics = the science of processing data for storage and retrieval; information science.

Informatika = 1. ilmu tentang pengumpulan, klasifikasi, pe-nyimpanan, pengeluaran, dan
penyebaran pengetahuan yang direkam; 2 hal-hal yang berkaitan dengan informasi;
usaha dalam bidang informasi (KBBI)

Discipline where technology intersects with any aspects of drug delivery, from the
basic sciences to the clinical use of medications in individuals and populations.
Pharmacy Informatics, a subject of pharmacoinformatics, typically refers to the

interface of technology with the practice of pharmacy (Gabriella Young, 2016)




Recent progress
History and prespective ©
©




Developmentand
Progress of '
Pharmacoinformatics ,
© :
. .@
o
[, =0
® Health Info Management
Development and Progress of Pharmacoinformatics in Pharmaceutical and Health Sciences, Neoh et al, 2015.




The work in pharmacoinformatics can be broadly divide into two categories-
@ a) Scientific aspects b) Service aspects.
© | the drug discovery and development activities the service-oriented aspects are more patient centric.
I
Figure 1: Classification of Pharmacoinformatics. Secara singkat studi farmakoinformatika
: v diklasifikasikan menjadi 5 bidang utama:
[Cremoinformatics ]  [Neurcinformatics | .
i s 1. Layanan Informasi Obat,
[ Immunoinformatics }o—{ Pharmacoinformatics H Genoinformartics l 2. Tekno.logl InformaSI 8{ Internet’
1 3. Manajemen Formularium Obat,
/ 4. Manajemen rantai persediaan, ©
[To)ucoin!orm-ncs ] lHe.lthmfonnancs l [ Metabolomoinformatics ] 5. Kebijakan Kesehatan e
& (Maithri Gundaram, 2016) (Imas Nur Amelia Zainal, 2017)
| € ®




Bioinformatics - Bioinformatika

Bioinformatika adalah bidang yang sedang trending dimana menggabungkan studi biologi
dengan teknik informatika untuk mengembangkan kandidat obat farmasi yang efektif

Figure 2: Bioinformatics in drug discovery process.

~ Target Identification  Target Validation

1-3 Years

- Lead Identification  Lead Optimization

G-8 Years

Pre-Clinical Clinical Trials

Registration (FDA/CFDA)




@ Chemo informatics — Kemo informatika

Kemo informatika adalah teknik informatika untuk memecahkan masalah kimia dengan

bantuan alat informatika.

Figure 3: Flow char of Cheminformatics in drug discovery.

Chemoinformatics
ADMET Chemistry Space Targets
Absorption e 2 DNA
Distribution Enzymes
Metabolism <:[|| Compounds |:J‘> GPCRs ﬂ[|:>
Excretion Ion channels
Toxicity Kinases

[ Informatics ]

Diseases

AIDS/HIV
Cancer

CNS disorders
Diabetes
Inflammation

©
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Genoinformatic - Pharmacogenomic

©

“Studi tentang peran genom dalam respon obat”

Traditional Prescription of Medicine

Prescription of Medicine with Drug-Response Testing

> P —> 0 e
S —

Then your doctor can
prescribe the best dose

some patients. So the medicine
causes some side effects

lor n ! pationt
v W Thes dose 1s too high for

Drug-Response Testing
tells your doctor how you
will respond to medicine.




@ Pharmacoinformatics Education in India

NATIONAL CENTRE FOR
PHARMACOINFORMATICS

@awmﬁﬁm#ﬁ

|

{ DEPARTIENT OF SCIF NCEAND TR( HNOLOGY, NEW DELHI

Pharmacoinformatics in India can be
available in National Institute of
Pharmaceutical Education and Research

IE%'I

National Center for Pharmacoinformatics was established in
the year 2002 at NIPER & upgraded to Department of
Pharmacoinformatics in 2010;

The objectives are,

*To teach the science and art of "New Millennium Drug
Discovery' for faster drug development.

*To teach the information management and integration
techniques in the field of Biology, Chemistry, Toxicology,
Pharmaceutical sciences and Pharmacy practice.

*To integrate diverse information into discovery knowledge
by exploiting the advantages of emerging fields like bio-
informatics, chemo-informatics, toxico-informatics,
pharmacy-informatics, etc



https://inpharmatics.weebly.com/pharmacoinformatics.html

@ Pharmacoinformatics Education in India
L E Drug Design and Development Software Tools

BiAnaCA For the data analysis of end-point biochemical assay (Updated Version 0.1).
S rnteliigent Patent Analysis Tool (IPAT).
For generating input file for CPMD (Car Parrinello Molecular Dynamics).

For analyzing the active site residues of docked poses in Molecular Docking.

For analyzing docking poses on the basis of distance between site of metabolism of ligand

D -
and Fe*? center in CYP enzymes.

For optimizing the geometry of 2D-structures which are drawn on panel or uploaded as *.mol /
*.mol2 file.

For screening lead molecules based on different drugs likeness rules.

Software Tools Developed by the Students




KOMPAS

S'i'mavk, Ini Prodi Saintek dan Soshum Terfavorit Pelamar SNMPTN
2021

LTMPT telah mengumumkan 20 prodi dengan persaingan ketat, baik untuk
kelompok Saintek atau Soshum.

Hal tersebut disampaikan Ketua LTMPT Mohammad Nasir dalam konferensi
pers pengumuman hasil SNMPTN 2021 yang terselenggara pagi tadi.

Berikut daftar prodi dengan persaingan ketat untuk kelompok Saintek.

1. Teknik Informatika Universitas Padjajaran, dengan keketatan 1:100

2. Farmasi Universitas Sebelas Maret, dengan keketatan 1:91

3. Keperawatan Universitas Sultang Ageng Tirtayasa, dengan keketatan 1:80
4. Farmasi Universitas Syiah Kuala, dengan keketatan 1:79

5. Farmasi Universitas Padjajaran, dengan keketatan 1:77

6. Farmasi Universitas Diponegoro, dengan keketatan 1:75

7. Gizi Universitas Pendidikan Indonesia, dengan keketatan 1:70

8. Informatika Universitas Sultan Ageng Tirtayasa, dengan keketatan 1:68

9, Farmasi Universitas Negeri Semarang, dengan keketatan 1:68

10. Psikologi Universitas Padjajaran, dengan keketatan 1:67

Kompas com / Tren

20 Prodi Terfavorit SNMPTN 2020,

Melansir Kompas.com, 3 Februari 2021, menurut data LTMPT berikut ini adalah
10 prodi saintek dengan keketatan tertinggi pada SNMPTN 2020:

1. Teknik Informatika, Universitas Padjadjaran (1,20 persen).
2. Farmasi, Universitas Diponegoro (1,26 persen).

3. Farmasi, Universitas Sebelas Maret (1,38 persen).

4, Farmasi, Universitas Syiah Kuala (1,61 persen).

5. Kedokteran Gigi, Universitas Diponegoro (1,73 persen).

6. Teknik Informatika, Universitas Hasanuddin (1,80 persen)

~

. Teknik Informatika, Universitas Islam Negeri Sunan Kalijaga (1,85 persen),

8, Farmasi, Universitas Padjadjaran (7,88 persen).

=3

. Teknik Informatika, Universitas Negeri Malang (1,88 persen),

10. Farmasi, Universitas Jenderal Soedirman (1,89 persen),



@ Perkumpulan Informatika Farmasi Indonesia (PIFI)

©
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1 Mei 2017

b
PIFI

Perkumpulan
Informatika Farmasi
Indonesia

Maret 2022

PIFI mengajak para pendiri dan mitra ekosistem kesehatan:

1. Akademik : Fakultas Farmasi/ Sains / Biomedis

2. Bisnis: pendiri startup: Farmasi, alat kesehatan, genomik,
nutrisi/makanan, biofarmasi

3. Korporasi Pemerintah & LSM: Kementerian/Lembaga dan Dinas
Kesehatan, perusahaan kesehatan dan LSM di bidang kesehatan.
4. Komunitas: komunitas kesehatan, komunitas pengembangan TI,
asosiasi fasilitas kesehatan, fasilitas kesehatan, LSM dan komunitas

kesehatan/farmasi lainnya.

Transformasi teknologi kesehatan dan transformasi -
ketahanan sistem kesehatan (sektor farmasi &
alkes).

Membangun ékosistem kesehatan digital di Indonesia,
khususnya di bidang farmasi, alat kesehatan, jamu, biofarmasi,
dan genomik.




CETAK BIRU (BLUEPRINT) STRATEGI
TRANSFORMASI DIGITAL KESEHATAN

Data kesehatan sulit
diakses oleh tenaga
kesehatan secara mudah,

Belum tercapainya
kelengkapan, konsistensi,
dan akurasi data kesehatan
dalam memenu hi
kebutuhan penyusunan
kebijakan berbasis bukti
evidence based policy).

q_ptaap Da‘ta.& Ratu_san Aplikasi

berkesinambungan, dan
real time.

Permasalahan
Utama dalam
Layanan Primer
dan Sekunder

-1

& ®
Tidak adanya
standardisasl dan integrasi
data kesehatan sehingga
sulit untuk mewujudkan
interoperabilitas data
kesehatan dalam
pelaksanaan prinsip
continuum of care.

a : =
By MM Bns®:

.

. Pencatatan data
kesehatan tidak efektif

©
,E
.

dan efisien karena
jumiah aplikasi
administrasi terlalu
banyak sehingga data
yang tercatat tumpang
tindih.
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Kepmenkes nomor HK.01.07/MENKES/1559/2022 tentang PENERAPAN
SISTEM PEMERINTAHAN BERBASIS ELEKTRONIK BIDANG KESEHATAN
DAN STRATEGI TRANSFORMASI DIGITAL KESEHATAN. 7 Oktober 2022. 27
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Transformasi Teknologi Kesehatan (Kegiatan Prioritas) @\

' B. Integrasi dan Pengembangan C. Pengembangan Ekosistem

Sistem Aplikasi Pelayanan Kesehatan

A. Integrasi dan Pengembangan
Sistem Data Kesehatan |

21l 't ‘%

7. Perfussan ot i | B Intograss Miset
Teklonogi fiotonnologl
Tetemedicine

S mtegrasi
Proses Blsnis dan
Peningkatan SOM

‘ 3. Pembangunan
1. Satu Outa : Sderem Analian I
Kesehatsn P
earor : ~ Big Data A
. Keaehatan I

integras Proses Ketersediaan

Implementas integrasi Layanan Pembangunan Digitalisasi gan
Sistem kesehatan  Sistom Eloktronik  Exosistom Sistem Integrasi Sistem Bisnis dan Helpdesk dan
Nasional Berbasis Antar Instansi Big Data Berbasis . Informasl Laysnan Peningkatan Sistern Customer

Inchiviciy (Single Kesahatan, Anales Kesehatan Kapasitas SOM Monogement |
Identity Meaith Pemerintah, dan Kecerdasan {Puskesmas, Torkat Apifcas Kesehatan
Record) Inclustri Kesohatan  Buatan (A)) Paca Kiinlk, 1S, Lab, Komampuan
Pemerintah Pusat | dan Apotek) Health
dan Daerah Informatics
SN '
OUTCOME OUTCOME OUTCOME
Meningkatkan mutu kebijakan Efisiensi Pelayanan Kesehatan pada Terciptanya kolaborasi dan
kesehatan berbasis Data yang akurat, tingkat Puskesmas, Klinik, Rumah ekosistem inovasi digital
Sakit, Lab, dan Apotek. kesehatan antara Pemerintah,
Industri, dan Masyarakat

mutakhir, dan lengkap.

Kepmenkes nomor HK.01.07/MENKES/1559/2022 tentang PENERAPAN SISTEM PEMERINTAHAN BERBASIS
ELEKTRONIK BIDANG KESEHATAN DAN STRATEGI TRANSFORMASI DIGITAL KESEHATAN.




Peta Jalan Transformasi Teknoloai Kesehatan (@)

CD EEECHED

—_— Integrasi Desain arsitektur tata Pengembangan

@ ’O'Wb:.'\:iﬂ kelola satu data sistem big data Implementasi sistem Perluasan cakupan

; == Sistorn Dats kesehatan berbasis berbasis integrated analisis kesehatan sistern big data

e SCanttiitan individu (integrated electronic health berbasis Al

EHR) record
Desain arsitektur

sess Wntagrasl dsn int p'a“?:t:;it o Pengembangan Implementasi Perluasan cakupan
- :El Si“m‘ Ap“k‘“i sistemlkesehatan platform sistem platform sistem sistemn informasi
- Satsahaikais kesmanan, dsn k fasyankes terintegrasi fasyankes terintegrasi fasyankes terintegrasi

T infrastruktur

Perluasan

o A% Asesmen ekosistemn Perluasan perizinan
- ;g__ - :::g_ombungan dan uji coba telemedicine d;n dart g s .lntegrasl produk
a0 = sistem il implementasi in id n" tel e i inovasi teknologi
ﬁ @) Teknologi regulatory sand Regulatory 5andbox ovasi dan teknolog kesehatan Indonesia
A\ Kasehatan inovasi teknologi terkhusus inovasi kesehatan terkhusus dengan market global
kesehatan Biotechnology inovasi Biotechnology

Kepmenkes nomor HK.01.07/MENKES/1559/2022 tentang PENERAPAN SISTEM PEMERINTAHAN BERBASIS
ELEKTRONIK BIDANG KESEHATAN DAN STRATEGI TRANSFORMASI DIGITAL KESEHATAN.



7 Prinsip Utama Pembangunan Struktur Inti
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Platform Berbasis Layanan dan Spesifikas|

I

SSSRESREY

Citizen MHealth Partner

App Piatform
Platfaren SATUSENAT

PIRTLERRR ) cfzmgs e
Glanduraasl wsaektur dan
apesiNhasi partubaran itaty
arvtar potabls inchimts|
ot ok gtk
raTstendarhun mnelad)
St spdihms tanggal

lt "

L
111111

Kolaborasi Ekosistermn Pelaku Open AP| Berbasis Microservices
Industri kesehatan

Putform BATUSEMAT Dubun Ltk
QU stitarm winu

aptiieds wpa yunyg telah sdn seat ind
Tty pOatIormt et oy olipedt e
WY PG FEUR e ey
TN Crladig UM bawadt P are

Kepatuhan melalul keterpaduan Manfast imbal Balik melalul
Kemudahaan Layanan dan
Informasl Terintogras!
Flotform SATUSEMAT mamberikan e

hanl| mantant agh sl shanisham
oalaky Indastri hesabatan yung

Sgataing didalirmrg batupbe tets
Frasi] olanan sy dos okt serts
SR Tiayras




Modul Berdasarkan Layanan Kesehatan

Standareisasi Arsitehter ..
dan Spasifibani
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Prinsip Pengembangan Platform Teknologi Kesehatan

Platform Berbasis Layanan dan proses Hisnis

-

Kombornsl Erosistem
Palasu Industsi Kesehatan

&

-', wmw

o

J

Citizwn Huealth App

o

Platform SATUSEHAT

Partner Systems

o— 20 @

Citizen Health adoiah sebuah platform terin:
tegras yang menyimpan data kesehatan
Pribadi secoro lengkap untuk sefuruh mosyor-
akm lndbnes:a Pengguna dopat mengam:

wya dan
kon mkwnmo‘oslml untuk rrmnouhmo
kesehatan secare optimal

Keamanan date pengguna pada Citizen
Health juga terfamin oleh Kementerian
Kesehatan Repubiik indonesia.

Modul Citizen Health

- Klaim medis

- Surveilans

- Pelayanan &
Penggunaan Obat

- Penanggulanan
Gawat Darurat

- Rekam Medis
Elektronik

- Geografi

- ldentitas

- Karantina

- dst



Arsitektur Data

sesssssardes

Alat

Kesehatar

 Fasilitas Layanan
Keschatan

Rumah Sakn

Dwcironic Medical Recerd
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Modikas
Mussearna

Laboratoriu

Kesohatan




Alur Layanan & Data Rantai Suplai Obat dari Produsen ke Fasyankes
Primer

1A (1 1) 5 Distributor membedl @ Fasysnkes 11
o et _9 pe 3 —) obat di produsen —) menatirma ob_"—) Produsen akan
memprodiuks obat m memgproduks: obat ‘

dan menjual ke dast distributor memptody ksl obsat
Mulai

Selesai

Hanajemen Manajemen Mannjemen

Stok Obat

Produksi Obat Distribusi Obat

- <
Transaks! Data ke g Data Profil Obat o S— Data Stok dan
Platform SATUSEMAT V .

. . Panggunaan Obat
4
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Best Practices

What we can do? ©)




é) Pharmacoinformatics in Scientific Aspects

©

JYoung Pharm, 2019;11(1):31-35 Original Article

RIOpnarmang | wwwohioog net

Host-Guest Interactions of a-Mangostin with (a,B,y)-
Cyclodextrins: Semi-Empirical Quantum Mechanical Methods of
PMé6 and PM7

Doni Dermawan’', Nasrul Wathoni?, Muchtaridi Muchtaridi**

Faculty of Pharmacy, Universitas Padjadjaran, Sumedang, West tava- 45363, NDONESIA

‘Department of Pharmaceutics and Pharmaceutical Technology, Faculty of Pharmacy, Universitys Padjadjaran, Sumedang, West Java- 45363, INDONESIA
'Department of Pharmaceutical Analysis and Madicinal Chemestry, Faculty of Pharmacy, Universitas Padjadjaran, Sumedang, West lava- 45363, INDONESA

ABSTRACT

Objective; This study aimed to investigate the molecular interactions,
geometricsl properties, encapsulstion process and calculsted energy
of the inclusion complexes systam betwean u-mangostin {guest) with
a-cydiedextrin, |i-cyciodexirin and peyclodextnn (hosts) n 8n sguecus
anvironment using tha semi-empinical guantum mechanical methods of
PME and PM7 Materials and Methods: Molecular docking simulation and
semrempincal quantum mechanical calculations of PME and PM7 were
amployed o identify the moleculsr interactions between a-mangastin
and three types of cyclodextrin, Results: The inclusion complex formation
enorgy values of all o-mangostin/cyclodaxtrin that obtaned by the semi-
ampirical PMT method were significantly lower than complexation energy
obtained by the semiemprcal PME method Conclusion: The inclusion
complex of a-mangostinfy-cyclodextrin is the most fvorable pathway of
inclusion complex formation of s-mangostin with cyclodextsin bacause it

has the highest negative value of free binding energy (AG) and complex-
ation energy (AE) compared to a-mangastinia -cyclodextrin and a-man-
gostinffl-cyclodextrin.

Key words: Alphas mangostn, Cyclodextrn, Host-guast interactions, PME,
PMT.

Comespondence

Muchtaridi Muchtaridi, Depertmeant of Pharmacautcal Analysis and Medicinal
Chomistry, Facuity af Pharmacy, Universitas Padiasdiaran, Sumedang, West Javie
45363, INDONESIA

Phone: +62-22-84265868

Emall: muchtandi@ungad &c

DOF: 10,5530/ lyp 2019.117




(5 Pharmacoinformatics in Scientific Aspects

0

©

©

‘mlo, polymers MDP!

Article
In silico study: combination of a-mangostin and chitosan con-

jugated with trastuzumab against human epidermal growth
factor receptor 2

Sandra Megantara *, Nasrul Wathoni %, Cecep Suhandi ' , Maryam H. Ishmatullah ! and Melisa F. F, D. Putri '

' Department of Pharmaceutical Analysis and Medicinal Chemistry, Universitas Padjadjaran, Sumedang:
45363, (West Java) Indonesia

! Department of Pharmaceutics and Pharmaceutical Technology, Universitas Padjadjaran, Sumedang-45343,
(West Java) Indonesia

* Correspondence: s megantaraiunpad.ac.id

Abstract: Breast cancer is a type of cancer with the highest prevalence worldwide. Almost 10-30%
breast cancer cases show a positive diagnosis of HER2 (Human Epidermal Growth Factor Receptor
2). The currently available treatment methods still exhibit many shortcomings such as high
incidence of side effects and treatment failure due to resistance, This in silico study aims to simulate
a-mangostin and chitosan combination conjugated to trastuzumab formulation against HER2 as an
effort to improve breast cancer patient therapy, This molecular docking simulation was done
through using MatchDock Server. The materials used including the two-dimensional structure of a-
mangostin, chitosan, and sodium tripolyphosphate from the PubChem database, lrastuzumab
FASTA sequence from the DrugBank database, and HER2 structure obtained from a crystal complex
with PDB ID: INSZ. The results showed that the particle of a-mangostin and chitosan combinations
interacted mostly with the crystallizable fragment (Fe region) of trastuzumab in the conjugation
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Telepharmacy: A Potential Alternative Approach
for Diabetic Patients During the COVID-19

Pandemic

Ghina Nadhifah Iftinan '
Nasrul Wathoni?®?
Keri Lestari?*

'Bachelor Program in Pharmacy, Faculty
of Pharmacy. Universitas Padadjaran,
Sumedang, 45363, Ind

*Department of Pharmaceutics and
Pharmacewtical Technology. Faculty of
Pharmacy, Universicas Pacdadjaran,

¢ dang, 45363, Ind IR T
Test Trace and Isclation (ImaTT1),
Medicatica Therapy Adharance Clnic
(MTAC), Universitas Padjadiaran,
Sumedang, 45363, Indonesia:
‘Department of Pliarmacology and
Canical Pharmacy, Faculry of Pharmacy,
Universeas Padjadjaran, Sumedang,

Abstract: The use of telepbarmacy technology allows pharmacists to provide clinical
pharmasceutical services o patients with duabetes mellitus (DM) who need regular services
during the COVID-19 pand while 2 distance and mmmizing face-lo-face
meetings. The purpose of this review article was 1o wdeatify the impact of telepharmacy
mtervention by pharmacists i dsabetie patsents by reviewing clinical outcomes and patient
therapy adherences. A liternture search was conducted through the PubMed database using
the terms “telemedicine”™, “telephurmacy”, “telchealth” and “telephone™ in combination with
"pharmacist”, "diabetes” and CO\'[[)-I‘)‘ or “Pandemic”, From a total of 67 articles identi-
fied, 14 rescarch articles conform to the inclusion criteria. Telephane is the most widely used
commumication model (n = 11). All studses had a positive impact on cluical outcomes and
three stixlies did not provide sigmificant result on therapy adherence. The use of telepharmacy
can be maxmimized and used on @ vast scale, with the design of devices and technologies
making it casior for pharmacists and diabetic patients to provide and receive clinical
b al services during the C()\’KD-IO pandemic

45363, Indanesia

l(ey\vords. pharmacist, clinical g al services, dualy llitus, telept Y,
COVID-1%
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Application, Benefits, and Limitations of *
® Telepharmacy for Patients with Diabetes in

the Outpatient Setting
Ghira Nadhifsh Minan ', Ktulod M Elamin 07, Susl Alrent Ratapy’, Kert Lestar 0. Nasrul Wathone ™
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Penggunaan media sosial dan internet untuk berbagi Website Kefarmasian di Luar Negeri
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InaTTi versi 2 (Telefarmasi)
Diujicoba di 2 Laboratorium, 10 klinik di Bandung
dan Bali, Apotek Kimia Farma se-Bandung, Jakarta,
Semarang dan Surabaya (Tahun 2022)

Farmalab Lab Warmadewa

1. Klinik rancamanyar 1. GSI Sintesa Jimbarza
2. Klinik rancaekek medika 2. Klinik Osadha

3. Klinik sehat 24 jam 3. Ulab Kerobokan

4. Klinik Unpad Dipatiukur 4. Aero Globe Bali
5. Klinik Unpad Jatinangor 5. KPH Undagi Farma

@
'k

* Pembuat
InaTTI
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an aplikast

* Digunakan di 10 Lab

Bergerak

2020

&SNS\

2019

* Aplikasi Majalah
Farmasetika
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Apoteker Online

O @natni

@@
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* |naTTi versi 2 Telefarmasi
* Prototype untuk dikembangkan
secara nasional

2022

* Digunakan di Lab BSL 2 * InaTTiversi3
Bandung & Jakarta * Digunakan secara Nasional
* Digunakan di Bali ; Kampus Merdeka

* Kampus merdeka
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Memesan dan melakukan
layanan Tes, Vaksinasi,
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terutama untuk
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seria Telefarmasi
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Tes dan Telefarmasi —
BnalT] Rujukan GD_iTT_l Lab

[ab.inatti.id
. Mengelola database
Mengelola aktivitas pada = hasil Tes Covid-1g dan
Fasilitas Kesehatan sebagai [l mempermudah
rujukan Tes Covid dan pengelolaan sampel

ref.inatti.id

Vaksinasi
secara real ime

Aplikasi berbasis website yang menyediakan

akses mudah terhadap layanan Tes COVID-19
dan Telefarmasi bersama Apoteker tersertifikasi.
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Kesimpulan

» Masa depan Farmasi adalah
digitalisasi

* FarmasiInformatika
dibutuhkan di era
digitalisasi

» FarmasiInformatika
terbagi menjadi aspek
science dan aspek
pelayanan

» Berinovasi dan berkarya
untuk kemajuan farmasi

(Nasrul Wathoni-2023)
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