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Introduction

Designing a clinical laboratory is a complex task that balances patient safety, workflow efficiency, and regulatory
compliance. Over the years, the Clinical and Laboratory Standards Institute (CLSI) has developed a series of
guidelines to help laboratories create environments that meet the highest standards of quality and safety. Among
these, the CLSI GP18A2guideline—often referred to as the “Laboratory Design Approved Line GP18"—provides a
comprehensive framework for the layout, infrastructure, and operational aspects of modern laboratories. This article
explores the significance of the CLSI GP18A2 standard, its key components, and how laboratories can implement
its recommendations to achieve optimal performance.

What is CLSI GP18A2?

The CLSI (Clinical and Laboratory Standards Institute) is a globally recognized organization that publishes
voluntary consensus standards for clinical laboratories. The GP18A2 guideline, formally titled “Laboratory Design —
Approved Line GP18,” focuses on the spatial and functional design of laboratories that handle clinical specimens. It
is an update to the original GP18 standard and incorporates lessons learned from recent advances in laboratory
technology, biosafety practices, and patient-centered care.

Scope and Purpose

GP18A2 addresses the entire laboratory environment—from the reception area where specimens arrive to the
testing rooms, data management centers, and waste disposal zones. Its primary purpose is to:

e Ensure that laboratory design promotes safety for staff, patients, and the community.
¢ Facilitate efficient workflow and reduce turnaround time.

e Support integration of new technologies and automation.

¢ Align laboratory operations with quality management systems.

Key Terminology

Understanding the terminology used in GP18A2 is essential for effective implementation. Some key terms include:
e Approved Line GP18: The specific design pathway approved under the GP18A2 guideline.
e Specimen Receiving Area: The zone where patient samples are logged and pre-processed.
» Testing Zone: The core area where analytical instruments and manual testing occur.

¢ Quality Control (QC) Area: Dedicated space for QC samples, calibration, and quality assurance activities.
Biosafety Level (BSL): Classification of laboratory spaces based on the risk of exposure to biological agents.

Why CLSI GP18A2 Matters

Clinical laboratories are at the frontline of patient care. Errors in specimen handling or analysis can lead to
misdiagnoses, delayed treatment, or even patient harm. The GP18A2 standard addresses these risks by setting
design criteria that influence:

1. Patient Safety — Proper segregation of high-risk specimens, controlled access, and safe waste disposal
reduce exposure risks.



2. Staff Efficiency — Logical layout and ergonomic design minimize physical strain and reduce the time needed
for specimen processing.

3. Regulatory Compliance — Aligning with GP18A2 helps laboratories meet accreditation requirements from
bodies such as CAP, ISO 15189, and state health departments.

4. Quality Management — Dedicated QC zones and clear documentation pathways support continuous
improvement and audit readiness.

Core Principles of the Approved Line GP18

The Approved Line GP18 encapsulates a set of design principles that laboratories must follow. These principles are
organized into several categories: spatial layout, environmental controls, biosafety, workflow, and information
technology.

Spatial Layout

GP18A2 recommends a linear or semi-linear arrangement that follows the specimen’s journey from arrival to result.
This includes:

¢ Specimen Reception — A dedicated area with a secure drop off point, initial triage, and sample labeling station.

¢ Pre Processing — A buffer zone where specimens are aliquoted, centrifuged, or otherwise prepared before
testing.

e Testing Zone — A central hub containing all analytical instruments, arranged to minimize cross contamination.

¢ Quality Control and Calibration — A separate area for QC samples, instrument calibration, and maintenance.

¢ Result Reporting — An interface with the Laboratory Information System (LIS) for data entry, verification, and
communication with clinical teams.

Environmental Controls

Maintaining a controlled environment is critical for both instrument stability and biosafety. Key environmental
controls include:

« Temperature and Humidity — Precision control to keep instruments within manufacturer specifications.

« Airflow and Ventilation — Positive or negative pressure systems depending on biosafety level, with HEPA
filtration for high risk areas.

¢ Lighting — Adequate illumination for manual tasks, with adjustable lighting for instrument panels.

* Noise Reduction — Acoustic panels or sound absorbing materials to reduce distraction and improve
concentration.

Biosafety

The GP18A2 standard defines biosafety requirements based on the type of specimens handled. Laboratories may
operate at Biosafety Level 1 (BSL 1) or BSL 2 for most routine tests, but higher levels (BSL 3) may be required for
certain virology or microbiology assays.

» Containment — Use of biosafety cabinets (BSCs), sealed work surfaces, and proper waste segregation.

* Personal Protective Equipment (PPE) — Mandatory gloves, gowns, face shields, and respirators where
necessary.

 Training — Regular biosafety training and competency assessments for all personnel.

e Emergency Procedures — Clearly marked spill response kits, eyewash stations, and evacuation routes.

Workflow Optimization

Efficient workflow reduces turnaround time (TAT) and enhances staff satisfaction. GP18A2 recommends:



1. Segregation of high volume and low volume tests to prevent bottlenecks.

2. Use of barcode or RFID systems for sample tracking.

3. Implementation of lean principles—such as 5S (Sort, Set in order, Shine, Standardize, Sustain)—to maintain
a clean and organized workspace.

4. Cross training staff to handle multiple roles, ensuring flexibility during peak periods.

Information Technology Integration

Modern laboratories rely heavily on LIS, electronic health records (EHR), and automated data transmission.
GP18A2 emphasizes:

¢ Network Security — Robust firewalls, encryption, and access controls.

¢ Redundancy — Backup power supplies and data storage to prevent downtime.

Interface Standards — Use of HL7 or FHIR protocols for seamless data exchange.

Audit Trails — Comprehensive logging of all actions for compliance and quality assurance.

Implementing the Approved Line GP18 in Your Laboratory

Transitioning to a design that aligns with the CLSI GP18A2 standard involves several steps. Below is a practical
roadmap for laboratories of all sizes.

Step 1. Conduct a Gap Analysis

Begin by assessing your current layout against the GP18A2 criteria. Identify areas where your facility falls short—
such as inadequate biosafety containment, inefficient specimen flow, or insufficient environmental controls.

Step 2: Develop a Detailed Design Plan

Work with architects, engineers, and laboratory managers to create floor plans that reflect the Approved Line
GP18. Key components to include are:

e Clear signage for specimen flow and biosafety zones.
¢ Dedicated areas for high risk procedures.
¢ Optimal instrument placement to reduce walking distances.
¢ Accessible waste disposal points with clear labeling.
Step 3: Select Appropriate Equipment

Choose instruments that fit within the spatial constraints and meet the environmental requirements. Consider
factors such as:

e Footprint and power consumption.

¢ Ease of maintenance and calibration.

e Compatibility with your LIS and data management systems.
Step 4: Install Environmental Controls

Ensure that HVAC, lighting, and airflow systems are calibrated to the specifications outlined in GP18A2. Engage
HVAC specialists to design zones with appropriate pressure differentials.

Step 5: Implement Biosafety Protocols

Install biosafety cabinets, set up PPE stations, and establish clear spill response procedures. Conduct biosafety
drills to familiarize staff with emergency protocols.

Step 6: Integrate Information Systems



Configure your LIS to interface with instruments and the EHR. Set up audit trails and data backup systems to meet
regulatory demands.

Step 7: Train Your Workforce

Provide comprehensive training on the new layout, biosafety procedures, and equipment operation. Emphasize the
importance of following the Approved Line GP18 workflow to maintain quality and safety.

Step 8: Perform Validation and Accreditation

Validate all processes to confirm compliance with GP18A2. Prepare documentation for accreditation bodies and
schedule on site inspections. Successful validation demonstrates that your laboratory meets the highest standards
of design and operation.

Case Study: A Mid Size Hospital Laboratory

To illustrate the practical impact of GP18A2, let's examine a mid size community hospital that undertook a redesign
project based on the Approved Line GP18.

Background

The hospital’s laboratory had an outdated layout with cramped workstations and poorly defined specimen flow. The
facility struggled with high error rates and long turnaround times.

Implementation
Using GP18A2 as a guide, the hospital redesigned its lab in the following ways:

¢ Created a dedicated specimen reception area with a barcode scanning station.

¢ Implemented a linear workflow that minimized specimen handling steps.

¢ Installed a high capacity HVAC system with separate zones for BSL 1 and BSL 2 work.
¢ Replaced manual QC procedures with automated QC modules integrated into the LIS.

Results
Within six months of completion, the laboratory reported:
¢ A 35% reduction in specimen processing errors.
A 25% decrease in average turnaround time for critical tests.

* Improved staff satisfaction scores due to a safer and more ergonomic environment.
e Successful accreditation by CAP and 1SO 15189 without major findings.

Common Challenges and How to Overcome Them

While the GP18A2 guideline provides a clear framework, laboratories often encounter obstacles during
implementation. Below are some common challenges and practical solutions.

Challenge: Space Constraints

Many facilities, especially older hospitals, have limited floor space. In such cases, consider:

 Vertical storage solutions for instruments and reagents.
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