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A pre‑slit septa is designed to improve needle penetration and maintain consistent sample integrity in
vial‑based LC workflows. The pre‑slit opening provides a controlled point of entry that:

Reduces insertion force, especially for thicker or blunter autosampler needles
Minimizes septum coring, which can contaminate samples or block needles
Decreases mechanical stress on the autosampler's injection mechanism
Limits pre‑injection evaporation, which helps maintain accurate analyte concentration over time

Preventing Vacuum Formation During Sample Withdrawal

In many autosampler designs—such as Waters™ systems and other platforms with tight
needle‑to‑septum interfaces—using a non‑slit septa can unintentionally create a partial vacuum in the
vial during aspiration. This occurs when:

1. The needle forms an airtight seal with the septum
2. The sampler withdraws liquid faster than air can enter the vial
3. A negative internal pressure develops, leading to:

Over‑aspiration (pulling more liquid than intended)
Inaccurate injection volumes
Potential needle damage or system errors in severe cases

A pre‑slit septa eliminates this issue by allowing a controlled amount of air to enter the vial as the
needle withdraws fluid. This equalizes pressure and ensures the injection system can deliver:

Accurate, reproducible sample volumes
Proper pump and needle mechanics
Stable performance across multiple injections, especially in high‑throughput sequences

Why It Matters

Proper septa selection is a critical but often overlooked variable in LC method robustness. Using a
compatible pre‑slit septa helps ensure:

More reliable quantitation
Longer autosampler hardware life
Reduced variability in multi‑run sequences
Fewer injection‑related errors or instrument flags
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