
Streamlined HPLC 
Method Development
A step-by-step protocol for fast method optimization



INTRODUCTION

This guide outlines a structured, step-by-step method 
development process grounded in selectivity screening, 
scientific decision-making and proven tools, including ACE® 
Method Development Kits from Avantor®. Whether you’re 
analyzing small molecules, polar analytes, biomolecules 
or complex mixtures, this systematic strategy allows 
you to reduce development time, increase success rates 
and create high-quality separations that hold up to 
real-world variability.

STEP 1: Define the analytical objective
Before you start to select columns, solvents or settings, 
take a moment to clearly define your objective and what 
success will look like. This information will influence all 
subsequent decisions.

Ask yourself:

•	 What analytes must be separated?
•	 What is the sample matrix? (e.g., biological, 

environmental, pharmaceutical)
•	 What level of resolution, sensitivity or quantification 

is required?
•	 What is the final application? (e.g., research, regulatory 

filing, QC testing)
•	 What detection method will be used? (e.g., UV, MS, ELSD)

When you know the critical pairs, detection limits and 
method purpose, you will be better able to determine the 
most appropriate separation mode and screening strategy.

STEP 2: Choose the best column screening kit for 
your needs

Column chemistry can be the biggest influence on selectivity 
in HPLC. Rather than sticking with one stationary phase and 
optimizing around it, successful method development can 
also start by testing different chemistries side by side.

Avantor ACE Method Development Kits allow scientists to 
evaluate multiple phase chemistries in parallel, under identical 
conditions. This allows you to isolate the effects of stationary 
phase selectivity and make rapid progress toward achieving 
workable separations.

Here are recommended kits, based on analyte type:

Analyte type Recommended kit Includes

Aromatics, drugs, 
isomers ACE Advanced Kit C18, C18-AR, C18-PFP

Polar compounds, 
pH-sensitive ACE Extended Kit SuperC18, C18-Amide, 

CN-ES

Highly polar, ionic 
species ACE HILIC Kit HILIC-A, HILIC-B, HILIC-N

Basic and neutral 
analytes, fast 
methods

ACE UltraCore Kit
UltraCore SuperC18, 
UltraCore 
SuperPhenylHexyl

Peptides, proteins ACE Bioanalytical 
300 Å Kit

C18-300, C4-300, 
Phenyl-300

Each kit contains two or three columns with distinct interaction 
mechanisms. This will help maximize your chances of 
separating difficult analytes without needing to alter solvents, 
gradients or instrumentation.

STEP 3: Establish initial screening conditions
You should start your screening with consistent, universal 
conditions so that any differences in separations can be 
attributed solely to different stationary phases.

Here is an example setup for reversed-phase or 
general screening:

•	 Mobile phase A: water with 0.1% formic acid
•	 Mobile phase B: acetonitrile with 0.1% formic acid
•	 Gradient: 5–95% B over 10 min
•	 Flow rate: 0.5 ml/min
•	 Temperature: 30–40 °C
•	 Detection: 210 or 254 nm, or MS where applicable

By keeping everything except columns consistent, you can 
more accurately evaluate the impact of column chemistry on 
analyte retention, selectivity and peak shape without concern 
that it was influenced by other factors.



STEP 4: Run side-by-side column screens
After you have chosen which columns you want to evaluate, 
run the same sample on each column in your kit using the same 
conditions. Pay attention to:

•	 Retention order
•	 Baseline separation of critical pairs
•	 Peak shape (tailing, fronting)
•	 Co-elutions or unresolved zones
•	 Total run time and peak distribution

Even subtle changes in bonded phase chemistry can create 
dramatic improvements in resolution. For example:

•	 ACE C18-AR improves separation of aromatic compounds 
through π–π interactions.

•	 ACE C18-PFP enhances separation of halogenated or electron-
rich molecules through dipole interactions.

•	 ACE CN-ES separates polar compounds with improved 
retention of dipolar species.

•	 ACE HILIC-N enables separation of very polar, water-soluble 
analytes under highly organic conditions.

This screening process can help you identify which column 
helps you achieve your desired selectivity with minimal need for 
downstream adjustments.

STEP 5: Optimize around the best column
After you have identified the best column for your needs, you 
can begin to fine-tune your method. Here are some adjustments 
to consider:

•	 Gradient profile: Adjust slope and range to improve 
peak spacing.

•	 Buffer pH: Alter analyte ionization and retention.
•	 Organic modifier: Methanol vs. acetonitrile can shift selectivity.
•	 Temperature: Higher temperatures reduce viscosity and may 

sharpen peaks.
•	 Flow rate: Can affect resolution and analysis time.

For the greatest accuracy, make only one change at a time. Be sure 
to document all changes to provide method traceability and testing.

STEP 6: Confirm robustness and reproducibility
Robust methods hold up under normal variability. Before you lock 
your method, take these steps and compare the results to make 
sure they are consistent:

•	 Repeat with fresh columns from different lots.
•	 Vary flow rate ±10%, temperature ±5 °C or pH ±0.2 units.
•	 Run on different days and analysts.
•	 Test in relevant matrices (e.g., plasma, tablets, water).

Building robust methods helps ensure your work is suitable for 
transfer, scale-up or QC deployment.

WHY USE AVANTOR ACE METHOD DEVELOPMENT KITS?

ACE Method Development Kits from Avantor are made to meet 
three principles that matter to scientists:

•	 Selectivity by design. Each kit contains complementary phases 
selected to expose differences in retention mechanisms. This 
helps accelerate your path to determining baseline separation.

•	 Ultra-inert silica. All ACE columns use ultra-inert base silica 
and proprietary bonding. This helps reduce silanol activity and 
delivers superior peak shape, even for basic compounds.

•	 Expert support. Avantor provides free method development 
assistance from experienced chromatographers. Whether 
you’re unsure which kit to choose or need help optimizing pH or 
gradient conditions, our expert help is available to you.

AN EXAMPLE: SEPARATING STRUCTURALLY 
RELATED COMPOUNDS

A scientist working on a formulation containing structurally similar 
analgesics found poor resolution on a traditional C18 column. 
Screening with an ACE Advanced Kit revealed:

•	 ACE C18: Strong retention but co-elution of key peaks
•	 ACE C18-PFP: Slight selectivity improvement
•	 ACE C18-AR: Full resolution with excellent peak shape and 

minimal tailing

The selected column was then optimized for gradient and pH 
to reduce development time by more than 50% compared to 
previous efforts.



ORDERING INFORMATION
Avantor ACE Method Development Kits are available in a 
range of dimensions and particle sizes (1.7 µm, 3 µm or 5 µm) 
to fit UHPLC and traditional HPLC systems.

Have questions?  Reach out to our 
chromatography technical support team at 
chromsupport@avantorsciences.com or by calling 
+44 (0) 118 930 3660.  Visit avantorsciences.com or ask your 
Avantor representative directly.   
We can help you with:

•	 Kit selection
•	 Product codes and dimensions
•	 Availability of guard columns and matching  

columns for scale-up

READY TO STREAMLINE 
YOUR NEXT METHOD?

Just take these steps:

•	 Begin with a structured screening strategy.
•	 Let selectivity lead the way.
•	 Use tools designed by chromatographers, 

for chromatographers.

Avantor ACE Method Development Kits deliver speed, 
reproducibility and confidence so you can focus on 
results, not revisions.

avantorsciences.com

Avantor® is a leading global provider of mission critical products and services to customers in the biopharma, healthcare, education & government, and advanced technologies & 
applied materials industries. We operate in more than 30 countries and deliver an extensive portfolio of products and services. We set science in motion to create a better world. 
Trademarks are owned by Avantor Inc. unless otherwise noted. © 2026 Avantor Inc.   

XXX | XX


