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NETWORKING NANO BIOSENSORS FOR

WIRELESS COMMUNICATION IN THE BLOOD

Embark on a journey into the future of healthcare with our feature,
"Networking Nano Biosensors in Bloodstream Communication." Delve into
the latest nano biosensor advancements, exploring miniaturization and
real-time monitoring. Witness the integration of wireless communication
technologies within the bloodstream and gain insights into groundbreaking
research projects. Stay abreast of industry leaders shaping this
transformative landscape, revolutionizing patient care.

First, there was the Internet of Things (IoT) and now, at the interface of
computer science and biology, the Internet of Bio-Nano Things (IoBNT)
promises to revolutionize medicine and health care. The IoBNT refers to
biosensors that collect and process data, nano-scale Labs-on-a-Chip that
run medical tests inside the body, the use of bacteria to design biological
nano-machines that can detect pathogens, and nano-robots that swim
through the bloodstream to perform targeted drug delivery and treatment.

"Biomolecular communication has emerged as the most suitable paradigm
for networking nano-implants”. It's an incredible idea that we can send
data by encoding it into molecules which then go through the bloodstream
and we can communicate with them, guiding them on where to go and
when to release their treatments, just like hormones.

- In the realm of nano biosensors, Advancements in Nano Biosensors:
cutting-edge developments are
reshaping the landscape with a focus
on miniaturization, sensitivity, and
real-time monitoring. Recent Sz Uil li

Biosensors

advancements have .propelled §ensor _w Antbody ~mem Optical ST
technology to new heights, allowing for and
: o FTIR

the creation of smaller, more efficient Enzyme Amperometric
devices. Enhanced sensitivity ensures SPR  Fiber Optic : i

. . . cell Potentiometric
precise detection of biomolecules, Mass hacad
while real-time monitoring capabilities o Impedimetric
empower healthcare professionals Biomimetic Piezoelectric P
with instantaneous access to critical [ Phage

— acm SAW

data, revolutionizing diagnostics and
personalized medicine. These strides
mark a significant leap forward in the
application of nano biosensors for
improved healthcare outcomes.



https://phys.org/tags/process+data/
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Enter the era of Wireless Networking in the Blood, where the integration of wireless
communication technologies is revolutionizing healthcare. Nano biosensors act as
information nodes, communicating crucial health data within the bloodstream. This
seamless integration enables real-time monitoring and data transmission without
reliance on traditional electromagnetic waves. Witness the convergence of biology
and technology, connecting the dots to establish a sophisticated network for
continuous health monitoring and personalized medical interventions. This
breakthrough promises to redefine how we approach healthcare and diagnostics.

IN-DEPTH RESEARCH:

NETWORKING POSSIBILITIES

@ @ IN THIS RESEARCH SPOTLIGHT, WE DELVE INTO
4 THE EXPLORATION OF THE NETWORKING
o L L CAPABILITIES OF NANO BIOSENSORS. SCIENTISTS
AND RESEARCHERS ARE INVESTIGATING HOW
9 e o THESE MINUSCULE SENSORS CAN ACT AS
Fotabe  suetoth  shw INTERCONNECTED NODES, COMMUNICATING
VITAL INFORMATION WITHIN THE BLOODSTREAM.
Bluetooth indicato Bluetooth Indcatr THE FOCUS LIES ON UNDERSTANDING THE

Bellery Compastment MECHANISMS, UNLOCKING THE POTENTIAL FOR
ADVANCED HEALTHCARE MONITORING SYSTEMS.
THIS RESEARCH MARKS A SIGNIFICANT STRIDE
TOWARDS REALIZING THE FULL NETWORKING
POTENTIAL OF NANO BIOSENSORS IN THE
CONTEXT OF IN VIVO APPLICATIONS.

Eluetooth Pairing Button

Dty Screen : cwomeses INTRICATE WEB OF INTERACTIONS, SIGNALLING
l |] PATHWAYS, AND DATA TRANSMISSION
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REGULATORY INSIGHTS

The regulatory journey for in vivo
networking systems involves
meticulous scrutiny. Biocompatibility
assessments ensure the safety of
components within the bloodstream,
while  data  security  protocols
safeguard patient information.
Navigating through regulatory
processes demands rigorous
documentation and adherence to
standards, fostering confidence in the
reliability and ethical deployment of
this transformative healthcare
technology. Engaging with regulatory
bodies ensures a thorough
understanding of evolving
compliance requirements, guiding the
seamless integration of in vivo
networking into the healthcare
regulatory framework.

TECHNOLOGICAL SPOTLIGHT:
WIRELESS PROTOCOLS AND
NANOMATERIALS:

Breakthroughs in wireless
communication protocols facilitate
efficient data exchange, promoting
real-time  monitoring. Meanwhile,
nanomaterial advancements
empower nano biosensors with
enhanced sensitivity and
biocompatibility, crucial for their
integration into the bloodstream. This
synergy of wireless communication
and nanomaterial prowess marks a
significant leap in the evolution of in
vivo monitoring systems.

ISSUE #6

Future Visions:

"Envisioning Tomorrow: The Future Landscape of
Bloodstream Communication,” consider the
convergence of emerging technologies. Picture a
landscape where nano biosensors seamlessly integrate
with smart healthcare ecosystems, leveraging the
power of predictive analytics and proactive
interventions. Anticipate a future where real-time health
insights, empowered by the interplay of biology and
technology, lead to personalized treatment strategies
and improved patient outcomes. The horizon of
bloodstream communication holds the promise of not
just monitoring health but actively shaping a healthier
tomorrow.

As we conclude our exploration with "Wrapping Up: Key
Takeaways from the World of Bloodstream Networking,"
reflect on the pivotal insights gained. From overcoming
biocompatibility challenges to envisioning the future of
healthcare, the journey unraveled the potential of
networking nano biosensors. Embrace the
transformative impact on patient monitoring and
healthcare paradigms, highlighting the collaborative
efforts shaping a dynamic future in the realm of
bloodstream communication.
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INDUSTRY INNOVATIONS

Discover the  forefront  of
innovation with industry leaders
pioneering Networking Nano
Biosensor Technologies.
Companies at the vanguard of

this movement are driving
advancements in
miniaturization, communication
protocols, and biomedical

engineering. By combining
expertise in nanotechnology
and healthcare, these pioneers
are shaping the future of
diagnostics and personalized
medicine. Their commitment to
pushing boundaries
underscores the transformative
potential of Networking Nano
Biosensors, establishing them
as trailblazers in the integration
of technology with healthcare.
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Healthcare Applications:

e These Dbiosensors, acting as
nodes in a network, enable
continuous and real-time
tracking of vital health
parameters within the
bloodstream.

e The Iimplications span from
personalized medicine to
improved diagnostics,

promising a transformative
impact on patient care.

Novel Aspects in

Biosensors Services
in Healthcare

FPieroslectnic

CHALLENGES AND SOLUTIONS:

DISCOVER THE HURDLES FACED IN THE DEVELOPMENT
OF BLOODSTREAM NETWORKING, FROM
BIOCOMPATIBILITY ISSUES TO THE INTRICACIES OF DATA
TRANSMISSION. THIS SEGMENT NAVIGATES THROUGH
THE TERRAIN OF CHALLENGES, SHEDDING LIGHT ON
HOW RESEARCHERS AND INDUSTRY EXPERTS ARE
CHARTING PATHS TO ENSURE THE SEAMLESS
INTEGRATION OF NETWORKING NANO BIOSENSORS FOR
EFFECTIVE AND RELIABLE IN VIVO MONITORING.
1. BIOCOMPATIBILITY CHALLENGES:
2. DATA TRANSMISSION INTEGRITY:
3. POWER EFFICIENCY IN MINIATURIZED DEVICES:
4. SECURITY AND PRIVACY CONCERNS:
5. INTEGRATION WITH
INFRASTRUCTURE:

6. PATIENT ACCEPTANCE AND ETHICAL

CONSIDERATIONS:

HEALTHCARE

EXISTING

ADDRESSING CHALLENGES IN BLOODSTREAM
NETWORKING MANDATES A COMPREHENSIVE
APPROACH. RIGOROUS RESEARCH INTO BIOCOMPATIBLE
MATERIALS, SOPHISTICATED ALGORITHMS FOR DATA
TRANSMISSION, INTEGRATION OF ENERGY-EFFICIENT
TECHNOLOGIES, ROBUST ENCRYPTION FOR SECURITY,
STANDARDIZED PROTOCOLS FOR INTEGRATION, AND
PATIENT-CENTRIC ETHICAL CONSIDERATIONS
COLLECTIVELY ENSURE SUCCESSFUL IMPLEMENTATION
AND REVOLUTIONIZE HEALTHCARE MONITORING.
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QBD IN TABLET COMPRESSION

Tablet evaluation

Dispersibility time (sec)
Tablet friability (%)

& -~

Mixing of the ingredients Tablet compression

e -

Lamination problems can be predicted or
troubleshooted with a tableting equipment. In a
trial conducted with a client of Mede pharm, a
blend was crushed utilizing compression tooling
from two separate suppliers on a high-speed
single-punch tableting machine. The tablets
created with the initial punch set lacked
lamination, mimicking the high-speed rotation of a
Kikusui rotary tablet press. Despite the fact that
every process parameter was the same for both
punch sets, the tablets created with the second
punch set showed lamination. The disparity in
mechanical tolerances between the die bore and
the punch tip was identified as the root cause of
lamination. In this instance, the tableting
instrument was utilized to identify the parameter
that needed to be changed (i.e.,, switch punch
suppliers) and troubleshoot manufacturing
concerns.

Dissolution efMiciency (%)
Content uniformity

Pre-compression is the second process parameter
that can be changed, following tooling shape. By
doing this, extra air will be removed from the
powder bed, which will probably improve the
tablets' cohesiveness. It is expected that this extra
cohesiveness will mitigate the shear stress
imposed by the tablet's form and prevent capping.

Every pharmaceutical lab's ultimate goal is to
reduce "time to market." Prescription, over-the-
counter, and generic medicine makers have a
competitive advantage when their products are
the first on the market. By using quality-by-design
(QbD) principles at the formulation stage, tablet
flaws can be prevented early on, which will
significantly cut down on time spent on the
difficult and time-consuming "scale-up" phase.
Scientists may be forced to address formulation
problems at the pilot level or, worse still, during
actual production if they wait until late in the
development process, during the "production-size
phase." On the other hand, a QbD method ensures

maximum  safety during the scale-up to
production from the start.
The compression/edge thickness (i.e., punch

spacing) is the fourth process parameter. The
capping should vanish quickly as the
compression thickness increases because this
will mechanically reduce the compression force.
However, there will also be a decrease in the
tablet breaking force (cohesion), which is likely to
alter the disintegration time and dissolution
profiles. It is necessary to thoroughly evaluate
this process parameter.

It takes a lot of time and blend to adjust all these
parameters on a commercial-size press, but
single punch presses with high strain rate
capability can be used to assess capping. These
compaction simulators can be used to quickly
troubleshoot tablet faults using modest amounts
of mix by carrying out the previously outlined
tests.

Using tableting devices (compaction simulators)
to mimic high-speed presses, one can do direct
scale-up and in-depth material characterization
using a quality-by-design (QbD) method.

Every pharmaceutical lab's ultimate goal is to reduce "time to market." Prescription, over-the-
counter, and generic medicine makers have a competitive advantage when their products are
the first on the market. By using quality-by-design (QbD) principles at the formulation stage,
tablet flaws can be prevented early on, which will significantly cut down on time spent on the

difficult and time-consuming "scale-up" phase.
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QBD IN TABLET COMPRESSION

QbD Approach

EFINING QTPP, CQA & CPP

PRIORITIZING CPP & COA
el - RISK ASSESSMENT & MANAGEMENT

QbD

_ 0g DOE BASED ANALYSIS & EXPERIMENTATION
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— LS | PILOT PLANT SCALE UP AND COMMERCIALIZATION

Characterization & Stability Profiling

Risk Assessment through Fishbone diagram

DoE Analysis

Setting up of IPQC
and FPQC of ODMT
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ODMT by Direct
Compression
Method

Adjusting the numerous parameters on a
commercial-size press to troubleshoot tablet
defects is a time-consuming process requiring
substantial quantities of blend. However, a viable
alternative involves the use of single punch
presses with high strain rate capabilities, enabling
the evaluation of capping issues with smaller blend
guantities promptly. This method proves effective
in addressing tablet defects on compaction
simulators during the early development stages,
aiding formulators in optimizing formulations
before scale-up.

Quality by Design (QbD) plays a crucial role in this
optimization process. Formulation scientists,
guided by Quality Target Product Profiles (QTPP)
and process flow charts, identify material
attributes (MA), quality attributes (QA), and
process parameters (PP) necessary to achieve the
desired QTPP. Through a risk assessment process
based on scientific understanding and experience,
critical attributes and parameters are pinpointed
and assessed using compaction simulators,
aligning with the tablet formulation process.

Altering compression thickness affects the
compression force, leading to a common
misconception that the compression thickness
knob directly controls compression force.
However, when the operator increases the dosage
height, the compression force also increases,
challenging the classification of compression force
as a process parameter; it is, in fact, a quality
attribute.

Furthermore, evaluating lubrication in tablet
formulations is crucial. The conventional
belief in the necessity of 0.5-1% lubricant
quantity is questioned, with a focus on
ejection force and additional quality
attributes such as oscillations in the force
signal after the peak. The consideration of
the transmission coefficient, a ratio of upper
and lower punch force, provides a
comprehensive view, necessitating force
sensors on both punches in an equipped R&D
press for accurate measurement.

Regular Ejection signal Ejection signal with Die Binding

The compression force, often viewed as a
process parameter, is fundamentally a
quality attribute. When operating a basic

rotary tablet press, an operator can
manipulate dosage height and
compression/edge thickness, with

compression force measured by strain
gauges on the pressure rolls.

By plotting the relation between
compression force and tablet weight, the
formulator can modify the process
parameter "dosage height" to simulate
changes in powder density.
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MediConnect is a mobile application that
serves as a tool to connect doctors with
companies that deliver medical products.

We developed this application considering two
groups of users:

e Doctors. Here, we have presented a

convenient search for medical products
and services.
Healthcare product companies. For them,
we have added video and audio
communication features to make
interacting with doctors and selling
products and services easier.

Our main goals in developing this app were: .
medical

 Increasing the effectiveness of interaction
between doctors and healthcare product
companies

» Opening new sales channels for product
companies

o Creating a user-friendly interface

WE IMPLEMENTED VIDRTC, OUR VIDEO AND AUDIO COMMUNICATION TECHNOLOGY,
ALLOWING SEAMLESS AND HIGH-QUALITY P2P COMMUNICATION. AZURE SPEECH
RECOGNITION HAS ENHANCED THE EASE OF USER INTERACTION FURTHER AND
ELIMINATED LANGUAGE BARRIERS. OUR DEVELOPERS HAVE ALSO INTEGRATED PAYPAL
FOR IN-APP PAYMENTS.

AS A RESULT, MEDICONNECT ATTRACTED 360 HEALTHCARE COMPANIES AND 9,267
PHYSICIANS IN THE FIRST SIX MONTHS AFTER LAUNCH. NOW, EVERY DOCTOR USES OUR
APP AT LEAST FOUR TIMES A MONTH.
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New Drug

o Filsuvez (birch triterpenes)
Date of Approval: 12/18/2023
Treatment for: To treat wounds associated

with dystrophic and junctional epidermolysis

bullosa

o Fabhalta (iptacopan)
Date of Approval: 12/5/2023
Treatment for: To treat paroxysmal
nocturnal hemoglobinuria

» Ogsiveo (nirogacestat)

Date of Approval: 11/27/2023
To treat adults with
desmoid tumors who

Treatment for:
progressing require

systemic treatment

 Truqap (Rcapivasertib)
Date of Approval: 11/16/2023
Treatment for: To treat breast cancer
that meets certain disease criteria

ISSUE #6

Approvals

e Zelsuvmi (berdazimer)
Date of Approval: 1/5/2024
Treatment for: To treat molluscum contagiosum.

« Exblifep (cefepime, enmetazobactam)
Date of Approval: 2/22/2024
Treatment for: To treat complicated urinary

tract infections

e Letybo (letibotulinumtoxinA-wlbg)
Date of Approval: 2/29/2024
Treatment for: To temporarily improve the
appearance of moderate-to-severe glabellar lines

e Wainua (eplontersen)
Date of Approval: 12/21/2023
Treatment for: To treat polyneuropathy of
hereditary transthyretin-mediated amyloidosis

« Ryzneuta (efbemalenograstim alfa-vuxw)
Date of Approval: 11/16/2023
Treatment for: To treat neutropenia


https://www.fda.gov/vaccines-blood-biologics/vaccines/penbraya
https://www.fda.gov/vaccines-blood-biologics/balfaxar
https://www.accessdata.fda.gov/drugsatfda_docs/label/2023/218276s000lbl.pdf
https://www.fda.gov/vaccines-blood-biologics/abrysvo
https://www.fda.gov/vaccines-blood-biologics/roctavian
https://www.drugs.com/xacduro.html
https://www.drugs.com/xacduro.html
https://www.drugs.com/xacduro.html
https://www.drugs.com/xacduro.html
https://www.drugs.com/xacduro.html
https://www.drugs.com/xacduro.html
https://www.drugs.com/xacduro.html
https://www.drugs.com/xacduro.html
https://www.fda.gov/vaccines-blood-biologics/lantidra
https://www.fda.gov/vaccines-blood-biologics/tissue-tissue-products/elevidys
https://www.drugs.com/vyjuvek.html
https://www.drugs.com/vyjuvek.html
https://www.drugs.com/vyjuvek.html
https://www.drugs.com/vyjuvek.html
https://www.fda.gov/vaccines-blood-biologics/lantidra
https://www.accessdata.fda.gov/drugsatfda_docs/label/2023/218276s000lbl.pdf

DEPARTMENT ACTIITIES

Dr. N Raghavendra Naveen has been granted a
patent (number 202041040933) for his innovation
on "SYSTEM FOR ORGANIZING MEDICINE TO
MONITOR VITALS AND MANAGE DISEASES". After
a dedicated and rigorous three-and-a-half-year
examination process, the patent recognizes the
significance and novelty of invention contribution
to healthcare. Congratulations on obtaining the
grant for the fourth patent

Awards & e-Posters

F-’_S Map Camera

Mandya, Karnataka, India
Unnam dRoad Karnataka 571418, India

IGoogle™] / 5 PM GMT +05:30
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Congratulations Ms. Likitha A, for Securing Best e-Poster Award ¢ .

o o We're thrilled to announce that Manisha S
Srl Adichunchanagiri

couege of Pharmacy Jain, a student in the 7th semester of B.

N;w Pharm, along with Srikruthi K S, have had
COI*:IGRATULATIONS their paper accepted by Oral Oncology

On receiving acceptance for the manuscript by Reports (ElseVier and SCOPUS Indexed)- The
Oral Oncology Reports (Elsevier and Scopus Indexed) paper, titled “Navigating the Frontier:
o W o % Comprehensive Insights into CRISPR
== - - o " Technology Advancements, Delivery
._ Strategies, and Ethical Considerations in
oSS Cancer Research," was guided and supported

by Dr. Prakash Goudanavar and Dr. N
Raghavendra Naveen from the Department
of Pharmaceutics.

Title: Navigating the Frontier: Comprehensive Insights into CRISPR
Technology Advancements, Delivery Strategies, and Ethical
Considerations in Cancer Research

Guided and supported by
Dr N Raghavendra Naveen & Dr Prakash Goudanavar
Dept. of Pharmaceutics
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Design and Development of Anti-fungal Topical Gel Loaded
with Solid Lipid Nanoparticles for Wound Healing

Girish Meravanige', Ran|

M. Raghavendra Navesn*®, Afzal Hag Asif®, Sree Harsha M

itha B, Prakash Goudanavar’, GSN Koteswara Rao’, B Nirmala Devi®,

araja’’, Mohammed Monirul lslam®,

Pmmxumtluugndnsremlusulu', Mallikarjun Telsang™, Krishna Swaroop Duddi Sreshari®
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‘Department of Framnaceutics, Shobhaben Pratapbiai Patal Schodl of Pharmacy ared Technolegyy Management, SWEM's MMIMS, Wile Farle

[, Muenbai, Maharashara, INDLG.

‘Department of Frammacognosy, Annamacharya College of Fhamacy, Mew BEoyanapall, Rajampes, Andha Fradash, INDLA.
'Department of Fharmacy Practice, College of Clinical Pharmacy, King Fatsl University, &1-hsa, SALIDN ARABIA
‘Cepartmint of Frammiaoeutical Soences, Colege of Clinical Pharmacy, FKing Faisal Universay, AlAhsa, SALUD1ARABIA
Deparbment of Frammacewtics, Vidya Siel College of Phammacy, O Sarapura Road, Bangalore, Kanataka, INCIA
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INTRODUCTION

The diverse applicaibons of Nanopartickes (NPs) across a range of
hicdagical, pharmacalogical and miedical felds bave led o a high
level e value im receni vears. When seen structarally, they scarcely
even approach 100 ne in size. Several drugs, including vaccines.
uny hydrophobic and hydrophilic chemicals, and Bsological
nealecubes, can be contralled by these KFs." NPs can be utilized &
scaffalds for tissoe engineering, for targeted medicstion delivery,
and for disease disgnosis, amang oiber things.” Manopariicles
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{MPs) are freguenily used as drug delivery sysiems, cellular
scaffolds, carbon nanotabes, ranafibers, and manocapsules. In
arder bo successfully deliver a given drsg st a precise tbme and
place for naxienal efficacy, it is imperative to manage panticle size,
surface characteristics. and otber aspects of NP production as a
drug delivery system.” In addition to being biocompatible and
Bindegradable, the MPs used for drug delivery should also have
the following characierisiics: prompt release, optimal mechanical
praperiies, and ease of production. Sarface modification enables
the tracking of MPs that are ingested through phagecytosis ar the
circalatory system and ihen preserved in the ciroalstory sysiem.*
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DEPARTMENT ACTIVITIES

Guest Lecturers

Department of Pharmaceutics and Regulatory
Affairs, organized Guest Lecture on “ Regulatory
Affairs - An Overview” to the 1st M Pharm
students 26th Feb 2024, from the eminent Speaker ———
- Dr Kaushik Devaraju , Director, Veenaraj | o A —p——
Technologies Pvt. Ltd., Bengaluru, Karnataka, India. ' ; -
Delivered lecture on:

Basics concepts of Regulatory  Affairs
(Introduction, Objectives, Different Regulatory
Authorities)

Guest Lecture on “Medical Devices - An Overview”
to the | M Pharm students 27th Feb 2024, from the
eminent Speaker - Dr M P Gowrav, Assistant
Professor, Department of Pharmaceutics &
Regulatory Affairs, JSS College of Pharmacy,
JSSAHER, Mysuru, Karnataka, India.

Delivered lecture on

- Basics concepts of Medical Devices & IVDs in US,
EU & India

- Approval Process for Medical Devices & IVDs in US,
EU & India

- Use of Artificial Intelligence in Medical Devices:
Pioneering Tomorrow's Healthcare Today

- Future of Al - Optimized Medical Devices

Guest Lecture on “Regulatory Affairs - An I—I
Overview” to the | M Pharm students on 1st Feb
2024, from the eminent Speaker - Dr M P Venkatesh
, Associate Professor, Dept of Pharmaceutics and
Regulatory Affairs, JSS College of Pharmacy,
JSSAHER, Mysuru, Karnataka, India.

GUEST LECTURE ON

REGUILATORY AFFAIRS - AN OVERVIEW

Delivered lecture on

° Basics concepts of Regulatory Affairs
(Introduction, Objectives, Different Regulatory
Authorities)

® Regarding the collaboration with Biocon Academy
and courses under GRA




