
APPLICATIONS OF LOW-ADSORPTION 
SHIM-VIALS

Small molecule pharmaceuticals

Small-molecule drugs with basic properties often face adsorption issues in standard vials, 
affecting stability over time. By reducing the adsorption of compounds to vial walls, 
Shim-vials ensure reliable results for pharmaceutical development and quality control.

Food safety

Analyzing pesticides and veterinary drug residues often involves substances 
that interact with glass or polypropylene, such as amines or highly hydrophobic 
compounds. Low-adsorption Shim-vials provide stability in these challenging 
analyses, delivering precise and reproducible results.

PFAS analysis

By minimizing hydrophobic and ionic adsorption, Shim-vials optimize the 
simultaneous detection of compounds with varying chain lengths and 
hydrophobicities, delivering precise and consistent results.

Nucleic acid therapeutics

Nucleic acid drugs often undergo chemical modifications, resulting in complex 
physical properties. For oligonucleotides with hydrophobic or ionic adsorption 
challenges, Shim-vials provide an optimal solution, ensuring reliable analytical 
performance.

Environmental analysis

Environmental pollutant analysis requires simultaneous detection of diverse 
components with varying physical properties. Low-alkali treated Shim-vials 
reduce interactions with a wide range of chemicals, making them ideal for multi-
component analyses.

Rigorous comparative testing, conducted using atomic absorption spectroscopy referring 
to USP 660 standards, confirmed that Shim-vials consistently demonstrate significantly 

lower sodium elution than conventional vials.

Each production batch of Shim-vials undergoes thorough testing to ensure the 
effectiveness of Shimadzu’s low-alkali treatment, guaranteeing consistent quality and 

reliability for sensitive analyses.

Shim-vial’s innovative low-alkali treatment minimizes adsorption and elution effects, 
ensuring more reliable and reproducible results. By reducing impurity signals and 

supporting accurate peak detection, Shim-vial optimizes LC and LC/MS performance, 
making it an essential tool for high-sensitivity analyses for different applications.
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To overcome these challenges, Shimadzu developed Shim-vial™, a cutting-edge solution 
designed to minimize sodium elution. The Shim-vial line reduces metal ion elution through 

advanced low-alkali treatment during manufacturing.

Vials are among the first components targeted for cost-cutting. However, opting for low-cost 
vials can risk breakages, contamination and sample loss. These issues disrupt workflows, lead 

to costly troubleshooting and reruns, and waste valuable time and resources.
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Recent advances in liquid chromatography (LC) and mass spectrometry (MS) 
instrumentation have dramatically improved sensitivity and selectivity, enabling the 

detection of target compounds at ultralow concentrations. However, the importance 
of optimizing vials for these types of experiments is frequently overlooked, with 

inconsistent results often attributed to analytical equipment or techniques instead. 

This infographic explores how alkali metals in borosilicate glass vials affect analytical 
accuracy and suggests practical solutions to mitigate these challenges, ensuring 

reliable and reproducible results.

Many researchers assume all vials are the same. In reality, vial material and treatment 
significantly influence sample quality and analytical results. 

Choosing the right vial means considering factors such as cap type, material and light-
reactivity to ensure sample stability, minimal contamination and reduced variability.

Alkali metal ions on glass surfaces can lead to critical elution and adsorption problems:

This can disrupt analysis in different ways:

Borosilicate glass, commonly used for vials, contains metal oxides to aid in processing. 
However, during manufacturing, these oxides can vaporize and redeposit on vial walls. 

This can impact results by adsorbing basic compounds, introducing contaminants through 
flaking or altering pH levels via elution.1

NOT ALL VIALS ARE CREATED EQUAL
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A critical aspect of vial selection is understanding the interaction between 
the vial’s inner surface and the sample or solvent. 

Key considerations include:

Compound stability

Preventing degradation caused by 
interactions with alkali metals, such as sodium

Adsorption 

Minimizing ionic interactions.

Volatility

Managing evaporation of 
sensitive solvents or compounds.
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These effects are especially problematic in highly 
sensitive analyses, where even minor variations can 
compromise reproducibility. Therefore, selecting 
a vial that minimizes surface interaction with the 
sample is essential for accurate results.

By reducing alkali metals on the glass surface, 
Shim-vials prevent both the adsorption of 
basic compounds and the elution of metal 
ions, ensuring accurate LC and LC/MS results.
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To meet diverse experimental and budget needs, Shim-vials are available in two 
performance levels:
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