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Critical role of bottles in cGMP environments

Introduction

In environments following current Good Manufacturing

Practices (cGMP), keeping drug products free from particulate
contamination is crucial for safety. These tiny particles can come
from the manufacturing process itself or external sources like
human hair, fibers, and microorganisms. If not controlled, they
can compromise the quality of the drugs, leading to inconsistent
formulations, reduced effectiveness, and faster degradation,
which can shorten the product’s shelf life.

For patients, these contaminants can trigger immune responses
such as allergic reactions or inflammation, interfere with the
drug’s intended effects, and result in less effective treatment
outcomes. To comply with regulatory standards and support
patient health, manufacturers must prioritize mitigate particulate

contamination to maintain high product quality
and safety.
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Challenges to control particulate levels in cGMP
environments

Keeping particulate levels under control in cGMP environments is
not always easy. Here are some of the main challenges:

e Detection and Identification: Finding where particulates come
from in manufacturing environments can be tough, especially
with many contamination sources. Following strict quality control
measures and using advanced detection technologies is complex
but essential.

e Staying updated with regulatory compliance: Regularly
monitoring particulate levels to meet standards like USP <788>
and EU GMP Annex 1 is important, but staying on top of
regulatory changes is a constant challenge. It requires ongoing
training and strong compliance systems.

e Material handling: Keeping raw materials from particulates
and preventing packaging materials from shedding particulate
contaminants is a significant challenge. It requires strict supplier
quality agreements and regular audits to manage these risks.

e Process control: Optimizing manufacturing processes
and using real-time monitoring systems to reduce particulate
generation and contamination can be challenging.

e Single-use consumables: The production and use of single-
use consumables can introduce particulates. Choosing the right
single-use consumables to mitigate this risk is challenging in
cGMP environments where standards are so high.

To effectively manage particulate contamination, manufacturers
must tackle these challenges throughout production. Choosing
the right bottles for packaging is a key part of this strategy, as

they help maintain product integrity.

The role of bottles in cGMP environments

Bottles are essential in cGMP environments for storing,
transporting, and sampling products, and they play a crucial role
in particulate control:

1. Primary containment and protection: Bottles protect
products from external contaminants such as dust, microbes,
and particulates. Using bottles that are as free of particulates as
possible helps maintain product sterility and integrity.

2. Reduction of particulate contamination: Bottles designed
to meet cGMP standards undergo specialized manufacturing
and cleaning processes. These bottles significantly reduce their
intrinsic particulate load and keep acceptable limits throughout
the product’s shelf life.

3. Regulatory compliance: Bottles for injectables must meet
standards like USP <788> to facilitate product safety and
efficacy. These bottles come with comprehensive documentation
and traceability systems to support audits and uphold quality
assurance of the bottles.




Selection of the right bottles

Given how important bottles are in controlling particulates,
choosing the right bottles is essential. Choose pre-rinsed,
sterilized, and ready-to-use bottles made from materials such as
Polycarbonate (PC), Polyethylene Terephthalate Glycol (PETG),
High-Density Polyethylene (HDPE), Polypropylene (PP), Low-
Density Polyethylene (LDPE), and glass offers several benefits:

1. Enhanced product quality: Bottles that minimize particulate
contamination help maintain product purity and quality. This is
especially important for sterile products and injectables, where
even small particulates can be risky.

2. Product safety: Using bottles with low particulate
contamination helps reduce the risk of adverse reactions to
drug products. Thus, making the selection of the right bottles
important.

3. Operational efficiency: Pre-cleaned and sterilized bottles
improve manufacturing efficiency by reducing cleaning steps,
minimizing contamination risks, and supporting regulatory
compliance.

(Ultra)-Low
particulate bottles

Standard bottles

Manufactured in a clean
room or WFI rinsed X \/

Meets or exceeds USP

<788> X \/

Suitable for cGMP
environments X \/

Given the strict quality and regulatory guidelines, bottles used
in cGMP environments must meet these standards. Low and
ultra-low particulate bottles are manufactured in clean room
environments and/or rinsed with water for injection (WFI) to

reduce particulate matter, ensuring they meet or exceed the USP

<788> particulate standard for injectable drug products. Using
these bottles helps prevent particulate contamination in a drug

substance or product, helping to reduce the risks of lost product

and patient safety.

AN | carn more at thermofisher.com/bioprocessinsight

ThermoFisher

SCIENTIFIC

Summary

Mitigating particulate contamination in cGMP environments is
essential for product safety and regulatory compliance because
these contaminants can compromise drug quality, trigger
adverse immune responses in patients, and interfere with the
drug’s intended effects. Manufacturers face challenges such as
detecting particulates, staying updated with standards, handling
materials, and controlling processes. Fortunately, bottles can
help mitigate particulate contamination by serving as the main
containment barriers for drug products. Choosing the right
bottles, such as pre-rinsed and sterilized options, can protect
product quality and patient safety. When controlling particulates
in cGMP environments, manufacturers must understand the
different types of bottles available and the importance of
choosing low and ultra-low particulate bottles that meet or
exceed standards like USP <788>.

Want to learn more? Read more about low and ultra-
low particulate bottle options: Nalgene Containment
Solutions
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