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Foreword

This document is drafted in accordance with the provisions of GB/T 1.1—2020
“Guidelines for Standardization Work Part 1: Structure and Drafting Rules for
Standardization Documents” .

Please note that certain contents of this document may involve patents. The issuing
organization of this document does not bear the responsibility for identifying patents.

This document is under the jurisdiction of the China Pharmaceutical Packaging

Association.

Drafting units of this document:
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Technical Requirements for Container closure systems to
prevent microbial ingress for Eye Drops

1 Scope

This document specifies the technical requirements for microbial ingress preventing

container closure systems for eye drops.
2 Normative References

The following documents are essential for the application of this document. For dated

references, only the edition cited applies. For undated references, the latest edition

(including all amendments) applie

“Technical Guidelines 4 ) al Drug Injection Packaging

A container closuke > i S1 e allowing delivery,

3.2 Liquid channel

The channel, which let the remaiming ¢ g rough from inside of container to

outside of the packaging system.
3.3 Ventilation channel

The channel, which let air go through from outside of the packaging system to inside

of container.
3.4 Physical Fit Seal

A seal achieved through the tight fit of surfaces of two different components.

4 Design Requirements for Container closure systems to prevent microbial ingress
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4.1 General Design Requirements

Container closure systems to prevent microbial ingress for eye drops should be able
to prevent microbial invasion while allowing delivery, to protect the remaining liquid and
maintain sterility.

To achieve the delivery function, the container closure system to prevent microbial
ingress should have a liquid channel that can prevent microbial invasion of the remaining
liquid. The delivery process will cause a negative pressure in the packaging system due
to the reduction in liquid volume, affecting subsequent delivery processes; therefore, the
packaging system should have a design to balance the negative pressure, which should also
prevent microbial invasion of the remaining liquid. Additionally, eye drops using container
closure systems to prevent microbial ingress usually do not contain preservatives, and there

is a risk of microbial proliferation in esidual liquid outside the dropper after

liquid channel should have a movable seal that can seal the liquid channel in a non—delivery
state; during delivery, the seal can move under external force to open the liquid channel,
allowing the liquid to drip out through the liquid channel and dropper; after delivery,
the seal can return to seal the liquid channel, preventing microbial invasion of the
remaining liquid through the liquid channel. Since the dropper is always in a non—sealed
state, the liquid channel between the dropper and the seal is in a non—sealed state; after
delivery, this part of the liquid channel will be filled with liquid, posing a risk of
microbial proliferation; therefore, a component to prevent microbial ingress should be

designed below the dropper to address this risk.
4.3 Design Requirements for Balancing Negative Pressure

Based on the different principles of balancing pressure differences, they can be divided
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into designs without ventilation and designs with ventilation.

Design Requirements without Ventilation: To balance the negative pressure generated
in the packaging system during delivery, the container closure system to prevent microbial
ingress should match a self-collapsing container, which balances the negative pressure in
the packaging system through the deformation of the self-collapsing container.

Design Requirements with Ventilation: To balance the negative pressure generated in
the packaging system during delivery, a ventilation channel should be designed, and a
component to prevent microbial ingress should be designed in the ventilation channel. When
negative pressure is generated in the packaging system, air can enter the packaging system
through the ventilation channel to balance the negative pressure; the air passes through
the component to prevent microbial ingress, to prevent microbial invasion of the remaining

eye drops in the packaging system.

4.4 Design Considerations for obial Proliferation in Residual
Liquid
The risk of microbia ume of residual liquid

ggh S i i ) earefore, the following
aspects can be cons dQEEH

——  Optimi zg:
degp
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—— Use a Cxwpggén i i olcontact the residual liquid
=

necessary, users should be advised irig methods for the residual liquid

outside the dropper.

5 Evaluation on Function to prevent microbial ingress

5.1 Evaluation on Function to prevent microbial ingress of Liquid Channels

Fill a certain amount of content into the packaging system, immerse only the dosing
orifice of the dropper in the bacterial solution, and simulate the delivery process, finally
conducting a sterility test on the remaining content. The following Evaluation points can
be considered:

—— Microbial Requirements: Preferably select small, mobile microorganisms.

—— Culture Medium Requirements: The culture medium used in the bacterial solution
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should promote the growth of the selected microorganisms; when the content is a
culture medium, it should promote the growth of the selected microorganisms.
—— Microbial Concentration Requirements: The appropriate predetermined level
should be met throughout the test (usually the minimum concentration used is 105
CFU/mL).
—— Content Filling Volume: After completing the entire simulated delivery
process, there should be enough remaining content in the packaging system to meet
the requirements of the sterility test
—— Number of Simulated Delivery Processes: The appropriate predetermined level
should be met.
—— Temperature During the Test: The temperature should be sufficient to support

the proliferation and growth of microorganisms.

—— Culture Temperature

expected use environment).
—— Content Filling Volume: After completing the entire simulated delivery
process, there should be enough remaining content in the packaging system to meet
the requirements of the sterility test.

—— Number of Simulated Delivery Processes: The appropriate predetermined level
should be met.

—— Temperature During the Test: The temperature should be sufficient to support
the proliferation and growth of microorganisms.

—— Culture Temperature and Time: The selected stability should be able to
maintain the proliferation and growth of microorganisms, and the selected time
should ensure that the number of microorganisms meets the requirements of the

sterility test
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Alternatively, provide other Evaluation data to prove the function to prevent microbial

ingress of the ventilation channel.

6 Evaluation on Seal Integrity

The container closure system is composed of a plurality of components preventing
microbial ingress through physical combination and sealing and form with the container
through physical combination and sealing a container closure system, which cannot reach
the maximum theoretical possible leakage limit value of the test principle; According to
the <Technical Guidelines for Sealing Evaluation of Chemical Injection Packaging Systems
(Trial)>, at least two methods (one of which recommends microbial challenge method) should

be used for closure integrity evaluation, and the sensitivity of the two methods should

be compared and studied.

When conducting closure i i tention needs to be paid to the
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