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EXECUTIVE SUMMARY

This document presents a redacted, educational example of a comprehensive

Root Cause Analysis (RCA) conducted using the industry-standard Eight

Disciplines (8D) problem-solving methodology. This report is specifically

tailored for the medical aesthetic device sector, demonstrating a rigorous,

systematic, and data-driven approach to investigating, containing, and

resolving a critical technical or clinical performance non-conformance. The

following content exemplifies the high-quality documentation and in-depth

engineering analysis expected from a top-tier OEM manufacturer. It serves as a

benchmark for internal quality teams, field service engineers, and clinical

partners to ensure the highest standards of patient safety, device reliability, and

operational excellence.



CLINICAL ARCHITECTURE & DESIGN

D1: PROBLEM STATEMENT & TEAM FORMATION

The problem statement is the foundational document of the 8D process. In this

redacted example, the issue is defined with absolute precision, including

specific device model, software version, clinical manifestation, and the precise

conditions under which the failure occurred. The core of the problem must be

described using verifiable data (e.g., 'A reduction of 15-20% in output fluence

was observed on the 1064nm wavelength after 1,500 pulses, leading to

sub-optimal clinical outcomes for tattoo clearance in Fitzpatrick Skin Type IV

patients'). Simultaneously, a cross-functional team (8D Team Charter) is

established, comprising representatives from Clinical Affairs, Quality

Engineering, Hardware Design, Software Architecture, and Field Service. This



ensures that all perspectives are integrated into the root cause investigation, a

critical element for holistic and permanent corrective action.

D2: INTERNAL PROBLEM DESCRIPTION & CONTAINMENT ACTION

A detailed, chronological description of the event is constructed using the 'Is/Is

Not' analysis methodology to precisely define the boundaries of the failure.

This section details the specific device, the operational context, and the exact

deviation from performance specifications. While the ultimate root cause is

being investigated, a 100% interim containment action must be immediately

implemented to shield patients and the clinical reputation from any further

impact. In this redacted instance, this involved a mandatory software update to

limit fluence output and a clinical hold on all devices within a specific serial

number range. Field Service Engineers (FSEs) were dispatched to implement the

patch and verify device integrity on-site. This action ensures that the problem is

effectively controlled while the deeper investigation proceeds, demonstrating a

commitment to proactive patient safety management.

KEY INDICATIONS & CAPABILITIES

D3 - D6: ROOT CAUSE ANALYSIS & CORRECTIVE ACTIONS



The core of the 8D process involves a multi-layered exploration to isolate the

ultimate root cause of the failure. Our advanced diagnostic protocol includes a

Fault Tree Analysis (FTA), 5-Why analysis, and data mining of internal logs to

pinpoint the exact point of failure. In this redacted scenario, the investigation

revealed that a critical capacitor in the power delivery subsystem was not

meeting its required tolerance under prolonged operational temperatures,

causing a gradual voltage drop. The verification of the root cause (D4) was

achieved through controlled bench-top testing that successfully replicated the

clinical failure. Subsequently, a comprehensive list of permanent corrective

actions (D5) was formulated, including a re-design of the power supply with

higher-specification components and a revision of the software's thermal

management algorithm. The implementation and validation of these actions

(D6) were rigorously tested across a fleet of prototype units to ensure not only

that the original issue was resolved but also that no new adverse effects were

introduced to the system's performance or clinical efficacy.

COMPLIANCE & STANDARDS

D7: PREVENTIVE MEASURES & INSTITUTIONALIZATION

This final discipline is where the organization evolves from reactive

problem-solving to proactive quality assurance. The insights gained from the



entire 8D process are used to update and improve the overall system. This

includes revising the Incoming Quality Control (IQC) procedures for the

re-designed capacitor, updating the Design Failure Mode and Effects Analysis

(DFMEA) to include this failure scenario, and creating a comprehensive training

module for the engineering teams. The updated risk assessment is formally

incorporated into the device's master file. By institutionalizing these learnings,

we ensure that the same root cause cannot manifest in future product

generations or in different areas of the manufacturing process, thereby

elevating the overall quality and reliability of our entire product portfolio.

TECHNICAL SPECIFICATIONS

Parameter Specification

Laser Type / Wavelength e.g., 808nm Diode / 755/808/1064nm

Spot Size Specific dimensions (e.g., 15x15mm)

Cooling System e.g., TEC + Sapphire + Water + Wind

Output Fluence Up to 30 J/cm²

Pulse Width 10-300 ms

Repetition Rate 1-10 Hz

Electrical Requirements 100-240 VAC, 50/60 Hz, 15A

Dimensions (WxDxH) e.g., 600 x 550 x 1100 mm

Weight e.g., 65 kg



Touchscreen Interface 12.1 inch Color LCD

CLINICAL PROTOCOLS

D8: CLOSURE & CONGRATULATE THE TEAM

This final step formally concludes the 8D process. A comprehensive report is

generated that documents the entire journey: from the initial problem

identification, through the rigorous root cause analysis and validation, to the

implementation of permanent corrective actions and preventive measures. The

team's collaborative effort and successful resolution are formally recognized

and celebrated within the organization. The clinical protocols for the device are

updated to reflect the new operating parameters and maintenance schedule,

ensuring that clinicians have the most up-to-date and safest guidance. The

closure of this 8D report signals not just a solution to a single problem, but a

significant step forward in the company's continuous improvement culture and

its commitment to providing safe, reliable, and effective medical aesthetic

solutions.




