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PRESENTER TEAM

Prasanna Hota — Vice President (Corporate EHS)
Mayank Tomer — Deputy General Manager (Corporate ESG)

* Vishal Patel — Senior Manager (Corporate EHS)

“THE GREATEST THREAT TO OUR PLANET IS THE BELIEF THAT SOMEONE ELSE WILL SAVE IT”
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ZYDUS OVERVIEW

Zydus Lifesciences Limited , a leading Indian Pharmaceutical company is a fully integrated,
global healthcare provider.

With in-depth domain expertise in the field of healthcare, it has strong capabilities
across the spectrum of the pharmaceutical value chain.

From active pharmaceutical ingredients to Formulations Zydus has earned a
reputation amongst Indian pharmaceutical companies for providing comprehensive
and complete healthcare solutions.

The origin of the company dates all the way back to the 1950s. The company was
founded in the year 1952 by Mr. Ramanbhai B. Patel (late), a first-generation
entrepreneur and a doyen in the field of Indian Pharmaceuticals.

In 1995, the group was restructured and thus was formed Cadila Healthcare, and
became Zydus group in 2022.

State of art manufacturing capabilities across the value chain including formulations, APIs,
vaccines, biosimilars, complex products (transdermal, topical etc.) ,wellness products and
medical equipments.
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Vision 2yd@

Be a global life-sciences Dedicated To Life
company transforming lives
through pathbreaking discoveries.

Mission 2yd®@®
To unlock new possibilities y
in life-sciences through quality
healthcare solutions

that impact lives.
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Purpose zyd®

with the freedom to live
healthier and more fulfilled lives.
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Place
To
Work.

Certified

Certified

We did it again

4 time T

. INDIA
In a row.

Celebrating our high trust, high performance culture.




LIFE CYCLE ASSESSMENT (LCA) STUDY: MESALAMINE

Each delayed-release tablet contains 800
NDC 68382-649-28 ‘ of Mesalamine. 'W

Store at controlled room temperature 20° - 25°C

Life Cycle Assessment of Mesalamine APl & DR Tablets e
Mesalamine is pharmaceutical product widely used in the treatment of VESALAMINE. it e

to be taken three times daily with or without food, for a
total daily dose of 4.8 g, for a duration of 6 weeks.

inflammatory bowel diseases. DELAYED-RELEASE - = "o =58
Tablets Do not break, crush, or chew the tablt. =§
300 mg[RPSTR =

Pennington, NJ 08534

N
3

GTIN 00368382649287 E E 118183

To evaluate and quantify the environmental impacts associated with the production

of Mesalamine. B Vi s
- To identify opportunities for reduction in environmental impacts through process,

Ol Jd R aw material changes & sustainable procurement.

—_— - Mesalamine = =FTmn.
' - Delayed-release ==imizmzic
= | Tablets, USP  EEEEEERES
= I 300 mg S
= Project was conducted from January to May 2025. — | _- e
L ‘ 1280 Tablees —_—
-  zydi@ o
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LIFE CYCLE ASSESSMENT (LCA) STUDY: MESALAMINE
T.R..G.GE.R.
PROJECT

‘é\ Mesalamine is one of the high value products for Zydus and hence
selected for evaluation of its Environmental impact

"STOMER REQUIREMF’

emﬂ) To quantify the real environmental footprint of a crucial therapeutic
L%I\ product and integrate life cycle thinking into manufacturing

B Zydus commitment to SDG 12,SDG 13, SDG14 and SDG15

é%}é Readiness for potential regulatory requirements and rising customer
Ejj. expectations

Strategizing the decisions by understanding the product level
environment impact across the product portfolio
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LIFE CYCLE ASSESSMENT (LCA) STUDY: MESALAMINE

Goal & Scope
Establishment

¢ Establishment of Goal :

Interpretation,
sensitivity analyses and
scenario modelling

Data Collection
and Life cycle
Inventory(LCI).

* Data collection questionnaire * LCA impact and Sensitivity
and facilitated with functional analyses were undertaken to
SPOC to monitor and support appraise the scale of
data collection. uncertainties identified within

the LCI

Life cycle impact Reporting and

assessment (LCIA)

Presentation

¢ Development of * LCAreport
Conduct LCA of Mesalamine LCA model for preparation and
APl and DR Tablets. Mesalamine  API presentation to the
* Establishment of System and DR tablets by management in
Boundaries : Cradle to Gate using SimaPro alignment with 1SO
* Establishment of Software. 14040 and 14044
Framework : 1ISO 14040 framework
:2006 and ISO 14044:2006
zyd@®
Dedicated To Life ISO 14040:2006 :International Organization for Standardization standard that provides the principles and framework for Life Cycle Assessment (LCA).

ISO 14044:2006. an international standard that provides detailed requirements and guidelines for conducting a Life Cycle Assessment (LCA).



1. Process
Optimization

Tangible Benefits

New API route reduced Global
Warming Potential by 15 % per kg
API

LIFE CYCLE ASSESSMENT (LCA) STUDY: MESALAMINE

Non-Tangible Benefits

Sustainable procurement practices

Human Health

in the new route

2. Ecological Benefits ¢ Reduced fossil fuel usage (15%) e Alignment with SDG Goals 14 (life below
* 8 % reduction in land use water) , SDG, 15 ( life on Land).
e 58 % reduction in fresh water * Enhanced brand image of the organization.
ecotoxicity * Improvement in ESG rating based on BRSR
and CSA by S&P Global
3. Ozone Formation, ¢ 17% reduction in ozone formation ¢ Improvement in overall Human Health

zyd@
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LIFE CYCLE ASSESSMENT (LCA) STUDY: MESALAMINE

COMPARATIVE

ANALYSIS
I R T Py e g

1 Global Warming Kg CO2 eq 77.76 65.9 15%
2 Stratospheric ozone depletion kg CFC11 eq 0 0 0%

3 lonizing radiation kBg Co-60 eq 4.04 3.22 20%
4 Ozone formation, Human health kg NOx eq 0.18 0.15 17%
5 Fine particulate matter formation kg PM2.5 eq 0.17 0.14 18%
6 Ozone formation, Terrestrial ecosystems kg NOx eq 0.18 0.15 17%
7 Terrestrial acidification kg SO2 eq 0.33 0.28 15%
8 Freshwater eutrophication kg P eq 0.05 0.04 20%
9 Marine eutrophication kg N eq 0.01 0 100%
10 Terrestrial ecotoxicity kg 1,4-DCB 568.15 183.8 68%
11 Freshwater ecotoxicity kg 1,4-DCB 7.9 3.35 58%
12 Marine ecotoxicity kg 1,4-DCB 6.3 4.48 29%
13 Human carcinogenic toxicity kg 1,4-DCB 13.46 10.27 24%
14 Human non-carcinogenic toxicity kg 1,4-DCB 132.86 100.53 24%
15 Land use m2a crop eq 2.23 2.06 8%

16 Fossil resource scarcity kg oil eq 21.12 17.93 15%
2yd@®
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COMPARATIVE
ANALYSIS

P sory New Route Old Route Imported API
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Global warming

Stratospheric ozone depletion
lonizing radiation

Ozone formation, Human health
Fine particulate matter formation

Ozone formation, Terrestrial ecosystems

Terrestrial acidification
Freshwater eutrophication
Marine eutrophication
Terrestrial ecotoxicity
Freshwater ecotoxicity
Marine ecotoxicity

Human carcinogenic toxicity
Human non-carcinogenic toxicity
Land use

Mineral resource scarcity
Fossil resource scarcity
Water consumption

US
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kg CO2 eq

kg CFC11 eq
kBg Co-60 eq

kg NOx eq

kg PM2.5 eq

kg NOx eq
kg SO2 eq
kg P eq
kg N eq
kg 1,4-DCB
kg 1,4-DCB
kg 1,4-DCB
kg 1,4-DCB
kg 1,4-DCB

m2a crop eq

kg Cu eq
kg oil eq
m3

# The impact categories are calculated per 1000 tablets

48.752848

0.000031512

2.1156668
0.10363951

0.097033903

0.10770222
0.18538452

0.031306048
0.002048588

162.64106
2.0787389
2.7586326
6.8232672
64.581405
1.4153852
0.20967185
13.629968
16.028006

LIFE CYCLE ASSESSMENT (LCA) STUDY: MESALAMINE

98.505533

0.000064683

4.1110068
0.23737573
0.19280218
0.24561791
0.36264365

0.059539689
0.006139091

562.98263
7.0222782
5.9754357
13.928046
133.42852
2.4751621
0.32751716
27.441746
21.968089

108.54373

0.000072925

4.8219202
0.23442017
0.21781716
0.24322312
0.42113306

0.069394546
0.004318186

327.40744
4.6872108
6.2467455
15.262805
145.36065
3.0549781
0.48938617
30.038584
38.294046



LIFE CYCLE ASSESSMENT (LCA) STUDY: MESALAMINE

UINIQUENIES'S

First of its kind full LCA for APl as well as Formulation within Zydus - —
covering old , new manufacturing routes and also using imported routes to
qguantify Environmental impacts.

Comprehensive Impact Analysis of 18 categories

Uses dual benchmarking —Comparing internal process routes and aligning
results with ISO 14040 ,14044 and European Commission PEF Method

Due to unavailability of similar type of data in public domain, it is unlikely to
comment / claim on this for entire pharmaceutical sector
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REPLICATION POTENTIAL

LIFE CYCLE ASSESSMENT (LCA) STUDY: MESALAMINE

Applicable for following manufacturing sectors :

zyd@
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Pharma Sector

Chemical Sector

FMCG Sector

* Any company manufacturing APIs or Formulations can adopt similar approach
to identify process hotspots, prioritize green chemistry, and optimize energy
use.

* For chemicals, LCA highlights high- impact reaction steps and supports process
redesign.

e Can identify upstream material impacts, packaging burdens and utility
hotspots for eco- label compliance.




LIFE CYCLE ASSESSMENT (LCA) STUDY: MESALAMINE

CHALLENGES

» Data collection specific to product like Energy usage , water etc.
» Understanding the process of old route, new route and import route.

» Data compilation from various department like production, warehouse, supply chain, engineering,
process transfer and quality.

» ldentifying the root cause that contributed to increase/ decrease in impact of specific Environmental
parameter. Eg specific raw material used in process may increase/ decrease environmental impact.

» Real challenge is to implement new process/ material that will have lower Environmental impact
without compromising the final product, its quality & cost economics.

zyd@
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» The 18 Environmental parameters considered for assessment are of serious Environmental con

globe.

» Project gave an opportunity to evaluate & quantify various processes (old, new & import route) to arrive at option

with minimum Environmental impact.

» It also helped in identifying optimum utilization of resources like energy/water and cost optimization.

» Gave insights into Sustainable procurement practices that have minimum Environmental impact.

Dedicated To Life

Compliant with ISO 14040:2026
and I1SO 14044:2006

Impact categories aligned with
European Commission PEF
methodology (15 categories)

Project Contribution to achieve National/ International standards on Environmental Concern

Supports compliance with
National Guidelines on
Responsible Business Conduct
(NGRBC), BRSR Core, and Indian
Green Manufacturing standards.

LIFE CYCLE ASSESSMENT (LCA) STUDY: MESALAMINE

Alignment with:
(a) SDG 14 (Life Below Water)

(b) SDG 12 (Responsible
Consumption and Production),

(c.) SDG 15( Life on Land)
(d) SDG 13 (Climate Actio




LIFE CYCLE ASSESSMENT (LCA) STUDY: MESALAMINE

LONG TERM BENEFITS

AN

Communicating environmental performance to customer and stakeholder through
Environmental Product Declarations (EPDs)

\

Enables comparison of options to select more sustainable materials or processes

o Identifies environmental hotspots- key contributors to negative impacts

[

O Setting priorities, evaluating alternatives, improving design, and strategic planning

zyd@
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LIFE CYCLE ASSESSMENT (LCA) STUDY: MESALAMINE

MAJOR LEARNINGS

Identify the most significant contributors to overall environmental emissions, enabling to pinpoint
critical process steps and explore opportunities for process optimization and impact reduction

Assessment serves as a tool to foster life cycle thinking among key stakeholders within the
Zydus. It can be used to raise awareness about the environmental implications of individual
actions and decisions across the value chain

Key environmental indicators- such as Global Warming Potential (GWP)- can be incorporated into
Zydus annual or sustainability reports, reinforcing the company’s commitment to environmental
stewardship and log term green initiatives.

zyd@

Dedicated To Life



LIFE CYCLE ASSESSMENT (LCA) STUDY: MESALAMINE
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