Standard Operating Procedure (SOP): Pipette Handling, Use, and Contamination
Control

Purpose: To establish standardized practices for accurate liquid handling, minimize

experimental variability, and prevent cross-contamination.

Scope: This SOP applies to all personnel who use air-displacement or positive-
displacement micropipettes for laboratory work, including research, diagnostic, and
teaching laboratories.

Responsibility:

Laboratory personnel are responsible for reading pipette manufacturer user
manuals, following this SOP and reporting equipment problems or discomfort
related to pipetting.

Supervisors/Principal Investigators are responsible for ensuring personnel have
received and read the SOP.

Definitions:

Micropipette: A handheld instrument used to measure and transfer small
volumes of liquid, typically in the microliter (uL) range.

Cross contamination: The unintended transfer of biological, chemical, or
physical contaminants from one substance, object, or environment to
another, resulting in the compromise of sample integrity, experimental
accuracy, or safety. Cross contamination typically occurs when residual
material from one sample is introduced into another through shared
equipment (e.g., pipettes, glassware), improper handling, or environmental
exposure.

Repetitive Use Injury (RUI): Musculoskeletal injury resulting from repeated
motions, forceful exertions, or sustained awkward postures, commonly
affecting the hand, wrist, elbow, shoulder, or neck.

Procedure

1. Preparation

1.
2.

4,

Review pipette manufacturer user manuals.

Verify that the pipette is clean, undamaged, and within its calibration
interval.

Select a pipette whose volume range includes the desired volume (avoid
using volumes at the extreme low or high end of the range when possible).
Set the desired volume according to the manufacturer’s instructions.
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5.

Put on appropriate PPE (e.g., gloves, lab coat, eye protection as required).

2. Attaching a Pipette Tip

1.
2.
3.

4,

Use tips that are specifically recommended for the pipette model.

Firmly but gently seat the tip onto the pipette shaft. Avoid excessive force.
Use a new sterile tip for each sample or reagent unless the protocol
explicitly allows reuse.

Do not reuse disposable tips unless explicitly required and approved for a
specific application.

3. Aspirating Liquid

1.
2.
3.

4,

5.
6.

Hold the pipette vertically when aspirating liquid.

Depress the plunger smoothly to the first stop before entering the liquid.
Immerse the tip just below the surface of the liquid (typically 1-3 mm,
depending on volume).

Slowly and evenly release the plunger to aspirate the liquid. Avoid rapid
release to prevent bubbles and aerosols.

Pause briefly (about 1 second) to allow the liquid to fully enter the tip.
Withdraw the tip from the liquid while keeping the pipette upright.

4. Dispensing Liquid

1.
2.
3.

4,
5.

Touch the pipette tip to the side wall of the receiving vessel at a slight angle.
Depress the plunger smoothly to the first stop to dispense the liquid.

Continue depressing to the second stop to expel any remaining liquid from
the tip.

Keep the plunger fully depressed while withdrawing the tip from the vessel.
Slowly release the plunger after the tip has cleared the vessel.

5. Ejecting the Tip

1. Hold the pipette over an appropriate waste container.

2. Press the tip-ejector button gently to discard the used tip.

3. Avoid forceful ejection that could generate aerosols or strain the thumb.

6. After Use

1. Return the pipette to its stand when not in use. Do not lay pipettes flat on
the bench when liquid is in the tip.

2. Wipe the exterior with an appropriate disinfectant (i.e. 70% ethanol) if
contamination is suspected.

3. Report any malfunctioning pipettes to the supervisor or laboratory manager.

Remove malfunctioning pipettes from the work area so other lab personnel
do not use them.
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Prevention of Cross-Contamination

Proper pipetting technique is critical to prevent cross-contamination between
samples, reagents, and work areas.

1. Tip Use and Handling
e Always use a new disposable tip for each sample, reagent, or transfer unless
a validated protocol specifies otherwise.

e Use filter (aerosol-resistant) tips for molecular biology, diagnostics, or
when handling infectious or volatile materials.

e Avoid touching tips to non-sterile surfaces (bench tops, gloves, tube rims not
involved in dispensing).

2. Pipetting Technique
e Avoid aspirating liquid above the maximum volume of the pipette.

e Do not allow liquid to enter the pipette body; if this occurs, remove the
pipette from service and clean according to manufacturer instructions.

¢ Pipette slowly to minimize aerosol formation.

e When dispensing into tubes or wells, touch off gently on the side wall to
avoid splashing.

3. Workflow Practices
e Physically separate areas for reagent preparation, sample handling, and
amplification or analysis when applicable.
e Work from clean to dirty (e.g., reagents first, then samples).

¢ Change gloves frequently, especially after spills or contact with potentially
contaminated surfaces.

e Dedicate pipettes to specific tasks (e.g., reagents only, samples only) when
feasible.
4. Cleaning and Decontamination

e Routinely clean pipettes according to manufacturer recommendations.

e Decontaminate pipettes regularly when working with biological agents,
DNA/RNA, or hazardous chemicals.

e Immediately clean spills following laboratory spill response procedures.

Prevention of Repetitive Use Injury (RUI) — High-Throughput and Electronic
Pipetting

High-throughput pipetting and the use of electronic or multi-channel pipettes can
substantially increase efficiency but also pose increased ergonomic risks due to

sustained repetition, static postures, and prolonged task duration. The following
practices must be followed to minimize RUI risk.
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1. Ergonomic Technique

Maintain a neutral wrist and forearm position; avoid ulnar or radial
deviation, especially when using multi-channel pipettes.

Use a relaxed grip and allow the pipette to rest in the hand rather than
pinching with the fingers.

Keep elbows close to the body and shoulders relaxed to reduce shoulder and
neck strain.

Adjust chair height and bench height so that forearms are approximately
parallel to the floor during pipetting.

Refer to figure below for examples of bad and good posture for pipetting.

Bad posture

Seated posture: Standing posture: Wrist posture:

Good posture
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www.fishersci.com/us/en/scientific-products/publications/lab-reporter/2022/issue-2/pipetting-for-lifetime-
importance-ergonomics.html

2. Use of Electronic and Multi-Channel Pipettes

Use electronic pipettes for protocols requiring prolonged or repetitive
aspiration/dispensing to reduce thumb force.

Select appropriate operating modes (e.g., repeat dispense, mix modes) to
minimize repetitive button activation.

Avoid unnecessary manual override of electronic functions that increases
hand or thumb strain.

When using multi-channel pipettes, ensure proper plate alignment to avoid
awkward wrist angles.

12/15/2025



3. Work Organization and Scheduling

Limit continuous high-throughput pipetting sessions to 30-45 minutes
whenever possible.

Incorporate micro-breaks (30-60 seconds) every 10-15 minutes to relax
the hands and shoulders.

Rotate tasks among personnel (e.g., pipetting, data entry, plate setup) to
reduce cumulative strain.

Batch work strategically to avoid long, uninterrupted pipetting sessions.

4. Equipment and Accessories

Use low-force tip ejection systems or tips designed for reduced insertion
and ejection force.

Consider lighter-weight pipettes and models with balanced centers of
gravity.

Use ergonomic aids such as forearm supports, plate holders, or angled racks
to maintain neutral posture.

Ensure pipettes are well maintained and calibrated; poorly functioning
pipettes increase required force.

5. Early Symptom Recognition and Reporting

Monitor for early symptoms such as hand or thumb fatigue, tingling,
numbness, stiffness, or reduced dexterity.

Discontinue pipetting and notify a supervisor if pain or discomfort develops
during high-throughput work.

Seek ergonomic assessment or occupational health evaluation if symptoms
persist or worsen.
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Pipetting Best Practices Checklist (Bench Reference)

Use this checklist before and during pipetting tasks, especially for high-throughput,
diagnostic, or contamination-sensitive workflows.

A. Preparation
[0 Correct pipette selected for target volume
[0 Pipette within calibration interval and functioning properly
[0 Appropriate tips available (filter tips if required)
0 PPE worn (gloves, lab coat, eye protection as required)
[0 Work area clean and organized

B. Ergonomics and RUI Prevention
[0 Wrist in neutral position; shoulders relaxed
O Light grip used; no excessive thumb force
0 Bench and chair height adjusted for neutral posture
[0 Micro-breaks planned (30-60 seconds every 10-15 minutes)
[0 Tasks rotated or electronic pipette used for high-throughput work

C. Tip Use and Cross-Contamination Prevention
[0 New tip used for each sample or reagent
O] Filter tips used when required (e.g., PCR, diagnostics, infectious material)
[0 Tips not touched to non-sterile surfaces
[0 Pipettes dedicated to specific tasks when applicable (reagents vs. samples)

D. Pipetting Technique
[0 Plunger depressed to first stop before aspiration
[ Tip immersion depth appropriate for volume
[0 Plunger released slowly to avoid bubbles/aerosols
[0 Dispense to first stop, then second stop for blow-out
0 Tip touched off gently on vessel wall to avoid splashing

E. High-Throughput / Electronic Pipetting
[0 Appropriate electronic mode selected (repeat dispense, mix, etc.)
[0 Plate alignment checked before dispensing with multi-channel pipette
0 Continuous pipetting time limited to 30-45 minutes
[0 Electronic functions used to minimize repetitive thumb motion
F. After Use

[0 Tip ejected gently into appropriate waste container

12/15/2025



[0 Pipette returned to stand

[0 Pipette exterior cleaned if contamination suspected
0 Gloves changed and work surface cleaned as needed
[0 Discomfort, pain, or equipment issues reported
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