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SUSTAINABILITY

In todays rapidly evolving world sustainability, has become a critical imperative, and
healthcare is no exception, adopting sustainable practices within the healthcare sector is
essential for protecting both the environment and health of future generations. We being
the health pioneers must understand role of sustainable pharmaceutical practices in
revolutionizing the healthcare industry by leveraging our expertise, technology and
resources

Sustainable pharmaceuticals or processes has also obtained key roles in terms of various
international regulatory standards for example USFDA’s National Environmental Act
(NEPA) 1969 this act requires all the federal agencies assess the environmental impact of
their actions and to ensure that the interested and affected public is informed of the
environmental analyses. This is governed by the USFDA’s 21 CFR Part 25

NEPA PROCESS
Proposed Agency Action, Extraordinary Categorical
e.g., New Drug Application Circumstances? Exclusion

Meets Criteria for
Limited Risk, e.g.,
effluent < 1 ppbh?

Environmental .

Assessment [EA)

= s 0=
Envirgnmental N Finding of No
Sufficient R
Impact Statement x i o I Significant Impact
(EIS) Vehgation (FONSI)

THE RECENT INNOVATIONS IN FIELD OF SUSTAINABLE PHARMACEUTICALS

AND PHARMACEUTICAL PROCESSES

The pharmaceutical industry is increasingly adopting sustainable practices to
minimize environmental impact and enhance efficiency. Here are some recent
innovations in sustainable pharmaceuticals:
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GREEN CHEMISTRY IN DRUG DISCOVERY

AstraZeneca has integrated Green Chemistry principles into its drug discovery and
development processes. This approach focuses on reducing hazardous substances,
minimizing waste, and improving energy efficiency. Techniques such as late-stage
functionalization allow for more sustainable modifications of drug molecules, and the use
of machine learning optimizes chemical reactions, reducing waste and energy
consumption.

SUSTAINABLE PACKAGING SOLUTIONS

Aluflexpack introduced the 4« Form, a pharmaceutical blister pack made entirely of
lacquered aluminum. Aluminum's recyclability ensures that the packaging can be reused
indefinitely without losing its properties, offering a sustainable alternative to traditional
packaging materials.

ECO-DESIGN AND GREEN CHEMISTRY INTEGRATION

Boehringer Ingelheim is applying eco-design and green chemistry principles across the
entire lifecycle of its medicines. This strategy aims to minimize environmental footprints by
designing processes that are both efficient and sustainable.

FUSION-BASED MANUFACTURING TECHNOLOGIES

The adoption of fusion-based manufacturing technologies in pharmaceutical production
has led to reduced environmental impact and improved drug bioavailability. By eliminating
the use of solvents, these methods streamline manufacturing processes, reduce costs, and
accelerate development timelines.

SUSTAINABLE PHARMACEUTICAL MANUFACTURING PRACTICES

Advancements in additive manufacturing (AM) and microfluidics are contributing to more
sustainable pharmaceutical manufacturing. These technologies enable precise control over
drug formulation and production, leading to reduced waste and improved efficiency.

CARBONACEOUS MATERIALS FROM WASTE PHARMACEUTICALS

Research has demonstrated that waste pharmaceuticals can be converted into
carbonaceous materials through hydrothermal carbonization. These materials have
potential applications in water purification, offering a sustainable method to recycle
pharmaceutical waste.

These innovations reflect the pharmaceutical industry's commitment to sustainability,
focusing on reducing environmental impact, enhancing efficiency, and promoting the
responsible use of resources. - (Dhruva R Nadig)
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Al Models in Medical Laws s

Provisions pertaining to liability allocation and causation are the main subjects of
doctrinal study. The results of "but-for" and related tests show problems with distributed
accountability and opacity in attributing algorithmic harm.

Nonetheless, provisions pertaining to proportionality and contributory culpability offer a
way to achieve an equitable resolution.

Recommendations include requiring openness for medical Al approvals and codifying Al
accountability through revised legislation and case law. For the benefit of the general
public, it is crucial that existing laws continue to dynamically regulate evolving
technologies. The goal of the analysis is to encourage regulatory changes that strike a
balance between innovation, sufficient causality testing, and adaptable liability guidelines
for medical harms caused by Al.
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THE LEVERAGE OF Al ON ADVANCEMENT OF HEALTHCARE

INTRODUCTION

Medical laws serve as the foundation for regulating healthcare practices, protecting patients'
rights, and ensuring medical professionals adhere to ethical and professional standards. In
Ghana, Act 792 governs health professions and provides guidelines for handling medical

malpractice. However, the complexities of medical negligence cases, coupled with

increasing patient complaints, necessitate innovative approaches to legal adjudication and

case management. Al models, particularly in legal and medical analytics, can enhance

efficiency, objectivity, and fairness in resolving medical disputes.
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The Role of Al in Medical Laws
Al models can be utilized in several aspects of medical law, including:
1.Legal Research and Case Analysis - Al-powered legal research tools
can quickly analyze past medical negligence cases, identify patterns,
and provide precedents to inform legal judgments.
2.Risk Prediction and Prevention - Al algorithms can assess medical
procedures and patient data to predict potential negligence risks,
assisting healthcare providers in mitigating malpractice claims.
3.Automated Documentation and Compliance Monitoring - Al can
streamline the documentation process, ensuring adherence to legal
and medical standards.
4.Decision Support for Judiciary and Regulatory Bodies - Al-driven
decision support systems can provide judges and regulatory bodies

with unbiased, data-driven insights for case adjudication.

Al and Medical Negligence Cases in Ghana
Despite the structured framework provided by Act 792, challenges such as prolonged
legal proceedings, lack of comprehensive data analysis, and subjectivity in case rulings
persist. Al models can address these issues by:
« Enhancing Evidence Collection and Analysis - Natural Language Processing (NLP)
tools can extract key insights from medical records and witness statements.
o Improving Case Management Systems - Al-driven platforms can categorize and
prioritize cases, reducing backlog and ensuring timely resolutions.
« Facilitating Expert Testimonies - Al simulations can reconstruct medical scenarios to

provide clearer understanding of events leading to alleged negligence.
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Ethical and Legal Considerations

While Al presents numerous advantages, its application in medical laws and
negligence cases must be guided by ethical and legal principles. Key considerations
include:
e Data Privacy and Security - Ensuring patient confidentiality and compliance with
data protection laws.
e Bias and Fairness - Al models must be trained on diverse datasets to prevent bias
in legal decisions.
e Accountability - Establishing clear guidelines on Al accountability in legal

proceedings.

LEGAL
ETHICAL Governance
Regulation e sccountaniy| - Confidentiality
Privacy Legal & Ethical 3 il
24 Considerations Liability
Mitigation of Bias in Al Accuracy
Transparency Decision
Relavance making

-Shambhavi R
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EMA: Shortage o SPP&SMP:

ESMP: The European Shortages Monitoring Platform (ESMP) * Guidance for industry on implementing_shortage

is live since 29 January 2025'!

o Pre-live 28 November 2024 with a core set of

prevention plans (SPP)

e Guidance for industry on implementing shortage

mitigation plans (SMP)

functionalities (routine) - training session for the routine

) e A pilot on 4 molecules is on going.
reporting of CAPs under ESMP.
e Updated Union list of critical medicines

ESMP User guide for marketing authorization holders - ) ) . )
e UCML (revised December 2024) identifies essential

which provides guidance on the notification process - Lo . .
medicines whose supply continuity in the EU is crucial to

step by step on the new platform-, and also ESMP avoid shortages

Implementation Guide for National Competent e includes innovative medicines and generic medicines for

Authorities and ESMP Implementation Guide for human use covering a wide range of therapeutic areas -

Marketing Authorisation Holders - which provides such as vaccines and medicines for rare diseases.

reference codes to use. » Listed medicines will be prioritised for EU-wide actions to

On 2 February 2025, the use of the platform becomes strengthen their supply chains and minimise the risk of
supply disruptions

mandatory for reporting CAP shortages to EMA

(national reporting requirements for MAHs remain e EMA uses this list in the establishment of a product

. management database to support the standardisation
applicable).
o ) ) ) of product information in the EU/EEA
In addition to routine reporting, the full version of the
e A Q&A document gives guidance on the methodology, the
ESMP comprises functionalities for reporting data on ) o
list usage, its implications for stakeholders such as

nationally and CAP medicines during crisis and crisis . . o
4 g MAHSs, national authorities, wholesalers and distributors.

preparedness situations for MAHs and NCAs.

EMA: CMC

New concept paper on the development of a guideline on assessment and reporting of
mechanistic models used in the context of model informed drug development

published for a two-month public consultation period.

The drafting of the actual guideline will start in 2025 with expected completion in 2026.
Mechanistic models, i.e. mathematical or computer models that integrate biopharmaceutical,
physico mechanical, (patho)physiological and pharmacological processes, along with
population characteristics, are frequently and increasingly used in all phases of the drug

research and development life cycle.

A new guideline on the assessment and reporting of these models is needed.

Mechanistic models covered by this new guideline include, but are not limited to,
Physiologically Based Pharmacokinetic (PBPK), Physiologically Based Biopharmaceutics
(PBBM) and Quantitative Systems Pharmacology (QSP) models.



https://ispe.org/sites/default/files/regulatory/2025/news-updates/guidance-industry-implementing-shortage-prevention-plans-spp_en.pdf
https://ispe.org/sites/default/files/regulatory/2025/news-updates/guidance-industry-implementing-shortage-prevention-plans-spp_en.pdf
https://ispe.org/sites/default/files/regulatory/2025/news-updates/guidance-industry-implementing-shortage-mitigation-plans-smp_en.pdf
https://ispe.org/sites/default/files/regulatory/2025/news-updates/guidance-industry-implementing-shortage-mitigation-plans-smp_en.pdf
https://ispe.org/sites/default/files/regulatory/2025/news-updates/concept-paper-development-guideline-assessment-reporting-mechanistic-models-used-context-model-informed-drug-development_en.pdf
https://ispe.org/sites/default/files/regulatory/2025/news-updates/concept-paper-development-guideline-assessment-reporting-mechanistic-models-used-context-model-informed-drug-development_en.pdf
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EMA: GMP

EU GMP guide Annex 8: Sampling of starting and packaging materials: Glycerol and other excipients at high-risk of DEG/EG
contamination
Appendix 1 on Acceptable intakes established for N-nitrosamines; EMA/562717/2024 /Rev. 7) has been recently updated.

EMA guideline on coordinating GMP inspections for centrally authorized products - applies from January 2025

USFDA

FDA issues final guidance on “Advanced Manufacturing Technologies Designation Program”
offers a framework to request a drug manufacturing method be designated as an advanced manufacturing technology (AMT).
should expedite development and assessment of applications
comments received during consultation were taken into account, including clarifying:
- the AMT designation process
- the information that should be included in an AMT designation requests,
- the roles and responsibilities of various entities that might be involved in the development or use of designated AMTs,
- the relationship between the AMT Designation Program and other FDA programs addressing emerging/advanced
technologies.
FDA will provide notification when this guidance receives approval for full implementation and continues to accept requests for
AMT designation.
FDA have released a draft guidance on the use of Artificial Intelligence to support regulatory decision-making.
emphasizes importance of defining the context of use for an Al model, and then applying a risk-based credibility assessment
framework to establish and evaluate the credibility of an Al model.
describes different options by which industry may engage with the Agency on issues related to Al model development, with an
emphasis on early engagement to set expectations for the appropriate credibility assessment for a given Al tool, and to identify
potential challenges.

soliciting feedback on the credibility assessment approach, and on whether its evolving structures for Al oversight are sufficient.

PIC/S
PIC/S sets global standards for Remote GMP Inspections:

PIC/S has issued a guidance and an aide-mémoire, applicable from January 2025, aiming for a harmonized approach among
PIC/S members:

for planning and conducting remote and hybrid assessments among PIC/S member countries.

categorize remote assessments into fully interactive, partially interactive, and desktop assessments, depending on the level of
interaction with the NCA

common definitions and terminologies,

recommends taking a risk-based approach to determine the suitability of a site for remote assessment.

The aide-mémoire provides best practices for inspectors to plan, execute, and follow up on remote and hybrid assessments,

ICH

ICH published FAQs for eCTD v4 (Topic M8): Electronic Common Technical Document (eCTD), January 20, 2025.
includes detailed information on the benefits, implementation, and transition process of the eCTD version 4.0.
highlights the significant advantages of this version, such as document reuse, streamlined submission processes, and improved
metadata management. It explains why eCTD v4.0 is being implemented instead of updating eCTD v3.2.2, emphasizing the need
for a more responsive and versatile standard. It also outlines the transition process for companies moving from prior version to

the new one.
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A [ATR VT4 Approvals

« Yorvipath
Date of Approval: 8/9/2024

Active ingredient: palopegteriparatide

Treatment for: To treat hypoparathyroidism

. Legselvi
Date of Approval: 7/25/2024
Active ingredient: deuruxolitinib
Treatment for: To treat severe alopecia areata

o Alyftrek

Date of Approval: 12/20/2024

Active ingredient: vanzacaftor, tezacaftor, and
deutivacaftor

Treatment for: To treat cystic fibrosis

« Kisunla
Date of Approval: 7/2/2024
Active ingredient: donanemab-azbt
Treatment for: To treat Alzheimer's
disease
» Ensacove
Date of Approval: 12/18/2024
Active ingredient: ensartinib
Treatment for: To treat non-small cell lung
cancer

 Ohtuvayre
Date of Approval: 6/26/2024
Active ingredient: ensifentrine
Treatment for: To treat chronic

obstructive pulmonary disease

o Unloxcyt « Rapiblyk
Date of Approval: 12/13/2024 Date of Approval: 11/22/2024
Active ingredient: |cosibelimab-ipd| Active ingredient: landiolol
Treatment for: To treat cutaneous Treatment for: To treat supraventricular
squamous cell carcinoma tachycardia



https://www.accessdata.fda.gov/drugsatfda_docs/label/2024/217900Orig1s000correctedlbl.pdf
https://www.drugs.com/vyjuvek.html
https://www.drugs.com/vyjuvek.html
https://www.accessdata.fda.gov/drugsatfda_docs/label/2024/216490s000lbl.pdf
https://www.drugs.com/newdrugs.html
https://www.drugs.com/vyjuvek.html
https://www.drugs.com/vyjuvek.html
https://www.drugs.com/vyjuvek.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/vyjuvek.html
https://www.drugs.com/vyjuvek.html
https://www.drugs.com/vyjuvek.html
https://www.accessdata.fda.gov/drugsatfda_docs/label/2024/218730s000lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2024/218730s000lbl.pdf
https://www.drugs.com/vyjuvek.html
https://www.drugs.com/vyjuvek.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/vyjuvek.html
https://www.drugs.com/vyjuvek.html
https://www.drugs.com/vyjuvek.html
https://www.drugs.com/newdrugs.html
https://www.drugs.com/vyjuvek.html
https://www.drugs.com/vyjuvek.html
https://www.drugs.com/vyjuvek.html
https://www.accessdata.fda.gov/drugsatfda_docs/label/2023/761297s000lbl.pdf
https://www.drugs.com/vyjuvek.html
https://www.drugs.com/vyjuvek.html
https://www.drugs.com/vyjuvek.html
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Ms. Sahana Yadav L, a final-year B. Pharmacy student from the Department of
Pharmaceutics, secured Consolidation Prize in the E-Poster Presentation
competition at the Two-Day International E-Conference on Emerging Trends in
Pharmaceutical Sciences — Research to Market, organized by Sri Adichunchanagiri
College of Pharmacy on February 24-25, 2025. She presented her research titled
“Preclinical Evaluation and Translation Pathway of Novel Antifungal Drug,” which
focused on novel antifungal agents, their preclinical evaluation, and potential
market translation. She expressed her heartfelt gratitude to her mentor, Mrs.
Mallamma T, Assistant Professor, Department of Pharmaceutics, for her constant
guidance and support. She also acknowledged Dr. Prakash Goudanavar, Head of
the Department of Pharmaceutics, for his encouragement and valuable insights.

Her achievement is a proud moment for the department and serves as an

inspiration for fellow students.



Faculty Achievements

QIS COLLGE OF PHARMACY

Bl bo MMTTCINERE
Approved by PCl,New Delhi,Affliated to JNTUK Kakinada,|SO 9001:2015 Certified I ‘n-..\ MALAVIYA MISSION
s TEACHER
TRAINING PROGRAMME S
P ety Gt Commn
For Active Participation

CERTIFICATE OF PARTICIPATION

Is Presented 1o

D_r. Madbu B K

ive r.m...,.,u..... in r..,‘- day e-FDI from |r|| Diecernber 1aaq to 118 Deccmber 3034 with the theme of FCO

NEP 2020 ORIENTATION & SENSITIZATION PROGRAMME

This is 1o cerify that Ms /Mr./Dr./Prof. Kiran Kumar G.B. from Sri Adichunchanagiri College
of Pharmacy, Adichunchanagiri University has completed the NEP 2020 Orentation &
Sensitization Programme under Malaviya Mission Teacher Training Programme (MM-TTP) of
University Grants Commission (UGC) Organized by MMTTC, Jamia Millia Islamia, New Delhi

organived by Deparnsent nfl'l:.n.mulrullh Ql'nhllloﬂ.n af Pharmacy in Associatbon with IFGA Andbra ||r:|LnI|

'

et __ ) from 05™ November to 14 November 2024,
Convenor Principal Wil
Dr.K.Ashok h ‘ Dr.M.Kishore Babu ¢era (ugfla
Dept Of Pharmaceutics, QISCP Director/Coordinator
QIscp | MM-TTC, JMI |
Amrutvahini Sheti & Shikshan Vikas Sanstha's ~ AMBUTVAHINI &

N
e s PPsu

—— P P SAVAMNI UMIVERSITY
]

. R
@lﬁ#‘m Certificate of Participation =k

THIS 15 TO CERTIFY THAT E
D M/ My /M, MADHU B.K. FESLTTRAL T T
has parttclpated in One day Nasional Conference on Dr. Madhu B K
“Artificial Intelligence in Pharmaceuticals : has successfully participated in the Five-days National level Online Faculty
Exploring New Ways for Research and Development”

i Asgociation with
Association of Pharmacewtical Teachers of India (APTI
held ar Amrutvahing College of Pharmaey, Sangamuer on 22° February, 2025

Qungt (9
Ms. R. M. Davange Dr. M. J. Chavan
Co-oedinator Principal

Development Program (e-FDP) on "Optimizing Pharmaceutical Innovation:
Ethical uses of Al for Research Writing, Publication and Patents” from
2nd to 6th December 2024
Organized by
School of Pharmacy, P P Savani University, Surat, Gujarat.
" 4\

L

“Coaridinator Convener & Principal

Registrar, PPSU

_— & — —

I = = Ty z .
2N @ FACULTY DEVELOPMENT PROGRAMME (e FDP) \
CliMed /& oN
i,

“Exploring Technological Advances in IJ]urnuuulu al Education and Research”

Certfﬁca te Of Pa I"ﬂCIpatIOH Bharat Pha I‘t't'la.{‘(‘l-I.II(‘al Technology
ses This Certificate is Awarded to LR

This is certified that

Dr.Kiran Kumar GB
DR.KIRAN KUMAR GB

of Adichunchanagiri University bearing registration no BPT_AGTOS4
For Suceessful Completion of Orientation Pregram on “How to Get Ready for NAAC Binary Accreditation
System™ Conducted by Accreditation Ranking and Certification Network of india (ARCNET india) and Cliked participated and successtully completed the e FOP on “Exploring Technological Advances
Resiarch Saolutions, India, on October 14th, 2024,

in Pharmaceutical Education and Research’ from 21-10-2024 to 25-10-2024.

Asnl. P et pypi o
¥ - n
D Ajit Singh 'c\lf}d | Dr.Mahendra s Rathore / P QQ&,,.IR—-

Aasthor, Trainer & Coach

r. Anjo Debersnh ———
:"L" Pred. (or.) Subhashis Drtnath

L—




FEBRUARY 2025

ISSUE #09

DEPARTMENT ACTIVITIES

Faculty of Pharmacy

BG Magara - 571 448, Karnataka

ADRCHUNEHANAGIR;
T UNIVERSITY

Sri Adichunchanagiri College of Pharmacy GRADEJ

NAAC

ACCREDITED UNIVERSITY

DEPARTMENT OF PHARMACEUTICS AND
REGULATORY AFFAIRS

HOSTS

“CRUNCH AND
CONNECT”

FOR FIRST YEAR M. PHARM STUDENTS

AND

FACULTY OF THE DEPARTMENT

DATE: 13/02/25
TIME: 3:30 PM

4

AMPHITHEATRE

ind. J. P

iip:

S9( 1kl 380150,

rm. Edw. Res., 1005
o4E

Original Article

Chitosan-Based Linezolid Dry Powder Inhalers: A Novel
Approach for Targeted Pulmonary Delivery in Tuberculosis

Treatment
Mallamma'lhlppeswam o Glrlsh Meravanlge’ . Predeepkurnar Marayanappa Shlmoﬂ:ar“,
Prakash G - gh dra Naveen', ja Sreeharsha®

Department of Pharmadeutics, Sri Adichunchana
“Department of Biomedical Sckences, College of
Dpartement of Phasmaceutscal Sciences, Cobege of Cli

ABSTRACT
Introduction: Tubercuhosis (TE) remnains one of the leading causes of infectious deaths woeldwide,
ranking seccad only to COVIDM19. The rise of Mulidrug-Reiistans (MOR) amd Extershely
Dug-Resistant (ODR) TB strains highlights the critical meed for novel and effective treatment
approaches. Methodology: This research explones & targeted pulmenary drug dlivery system
using Dry Pawder inhalers (BP) o administer the ankiblotic Linezolid {Led) directly 1o the lungs.
Bendegradable Microparticles (MPs) of Linezolid were synthesized uaing chitosan polymer via
spray drying, with Critical Process Paramuters ICPPY) such a3 inlel temperature, aspiration rate,
and feed rate eptimined to achieve desiced Pasticle Size (PS) ardd Entrapment EMciency (%EE).
prehemnive evaluations were conducted, induding in vivo studies, stability testing, M37
BV strain senaithity, particie sive distribution, crystallinity, Sow properties, and deusg-polymer
eorpalibiity. Rejalts and Diiduislon: Thi optimised batch of Linssolid Lad) MPs exhibited
an npeesiive B9.57% entrapent effcency with a paiticke size 319 i Phically. the MPs
i a fre-Mowing powder wilh a bulk density of 0.071 glem’, tapped dendity of 0.2287 o/
em’, Casr's index of 29%, and Mausners rabo of 095, These sphencal particks demonstrated
sustaimed dnsg release for up 1o 12 hr, with a progess yield of 75.91% and a mouture content
of 1 58%. Impanantly, the MPs thowed significant inhibitory effects againit the HI7 BV sirain
of Mycobacterium nme-wlmaxmuu:rmntmmlmm; dn vivo studies revealed a 55.3%

Increase in bio, v Lol wrhikch was 1.25 Hemes higher than the cral
tabilet Condlusbon: This novel inhalation system holds the pof 1o reduce

minimize side offects, and improve pationt adhorence, offoring a promising alternative for
effective TH management.

1 Linesolid, Multi-Drug Resistant Tubeeculasis (MORTE), Mycobacterium tubsncaless,
Chitasan Microparticles, Pulmonary dedivery.
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Abstract

This compretiensie neview provides s in-depth exploration of lpoghubke huik as a natural pobymer in the pharmaceuticsl
landscape. Beginning with an overview of natural polymens, emphasising thewr eco-friendy atributes, the artice dansifies and
elucubates the vigraficance of thew polymerns i pharmaceutical spplcatioss. Foausrd on the hpogheds hu, the review debves

o ity propertes. pharmaceutical and stabiley o A lery emnphasis s placed cm the importance of
[pelymer modilfication in advancing formulation develpment. cowering dhaeme applied ta The
artiche clucdates varioss drug delserry systens ormudated ssng L ¥
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T prview conchudes with Sewani-deoking roommendations, positioning il a3 a valusble resousoe e revrardhens and
pharmarutal profesdonah navigating the sk n phuar ikl
Major Findings: This review baghlights dpogfuie husk ax an evo-fraendly and biocospasible natural polmes wtlh significes
pharmacrutical spplications. I posseies exellest swelling, gel-darming, and biosdhesive propertics. making it suitable for
snntmmlled-reivave and musnstheuer drug deinrry sotema Varen o L anl physical ity nohabiifiy,
tability, stsl drug carrying capacity, Reorad palrnls dessonslrale s grmisg ke lance i mael phaimmacrubical lormslitions.
Feture srseasch shaukl foos and exqusding it roke & innovative diug deleory plisforms.
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1. Introduction process’, Exceptionally Moconspatible, or well- sheoebed

by the human body. is an inberent characteristic of
natural polymers. Eeing able w0 mindmise the side effecis

and immnae maberd b i vitsl e medication deliver

The wic of rabarsl polymen in pharmaccutical drug
devdopment has. gained significant imponance due
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