Health Sciences

Revolutionizing Pharmaceutical
Manufacturing with Advanced Flow Chemistry

At Pl Health Sciences, we redefine precision, efficiency, and scalability in pharmaceutical manufacturing
through our advanced Flow Chemistry Services. By optimizing atom economy, improving safety, and
minimizing environmental impact, our Flow Chemistry capabilities extend from early-stage R&D to
commercial-scale production. Our state-of-the-art facilities and deep scientific expertise allow us to deliver
innovative, regulatory-compliant solutions tailored to the evolving needs of the pharmaceutical industry.

Pl Journey In Continuous Flow

2018 B « FVapourtec, ACR, ATR,
2020 In-house Static PFR
- lig-lig/lig-gas/lig-solid
« Flow Chemistry Lab started o reactions in flow

with Corning G1 AFR

« Flow Pilot Plant
- Vapour phase fluorination 2021
lab started

_

« 1st Flow commercial facility
established at JMB

A « 33 Scientists & Engineers

2023 « 8 stage project all in flow will
' start at JMB by Jan. 2026
- 10 MT/day product
« Spin Pro pilot reactor
installed N 2024

Flow Chemistry Capabilities

MMRS Ehrfeld (L-L & L-G Reactions)
Advanced Reactors Agitated slurry reactor (S-L Reactions)
Fixed Bed reactor (Catalytic G-L Reactions)

Plug Flow Reactor (L-L & L-G Reactions)

Conventional Reactors CSTR (Slurry Reactions)
Custom Design

Downstream Processing Annular Centrifugal Extractor
Continuous Operation Short path distillation unit



Health Sciences

Flow Chemistry Process

Screening/POC Optimization

Initial experiments assess the - This stage fine-tunes reaction
feasibility of a flow chemistry eee @ parameters to maximize yield and
process, evaluating various ) efficiency, using analytical techniques
reaction conditions to establish a to monitor & improve performance
proof of concept

Production Pilot Scale

The process is implemented The optimized process is scaled up to a
commercially with dedicated @"\, larger batch size to evaluate scalability
equipment, focusing on un Smm and operational feasibility under
consistent quality, efficiency & . ©=0-0-0 ’ real-world conditions

compliance

Key Highlights Chemical Transformations Established
« Kilogram scale in Hyderabad and Jaipur.

1MT/day capacity pilot plant in Udaipur Oxidation

R&D center. n-butyl

Condensation

Lithium
Reaction

« Completely automated Flow Pilot
Plant with PLC controller.

« Capability to carry out various Halogengeuy FIOW

hazardous reactions (heterogeneous Chemistry
and homogenous) having high
pressure, temperature etc.

Photo-

Chemistry Methylation |

« Centralized LIMS system

Pl Health Sciences Ltd.
R&D Unit: Plot No. DS-10, IKP Knowledge Park, Koltur Village, Medchal-Malkajgiri, India — ZIP 500101
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Reimagining a healthier planet!




