Automated Probe Calibration Log Sample from CMM - Official Clinical
Overview & Technical Datasheet

EXECUTIVE SUMMARY

This document provides a comprehensive technical overview and operational
datasheet for the Automated Probe Calibration Log Sample, a critical quality
assurance subsystem derived from Coordinate Measuring Machine (CMM)
technology, specifically adapted for precision alignment and verification within
the OEM medical aesthetic device manufacturing process. This system ensures
that every handpiece and energy delivery probe meets stringent geometric and
volumetric accuracy standards prior to clinical deployment, thereby
guaranteeing treatment consistency, patient safety, and the reproducible
delivery of therapeutic energy. By integrating this automated calibration
logging framework, the OEM establishes a verifiable chain of accuracy from the
production line to the treatment room, mitigating risks associated with
mechanical misalignment and ensuring that clinical outcomes precisely match

prescribed parameters.



CLINICAL ARCHITECTURE & DESIGN

The Automated Probe Calibration Log Sample architecture is engineered as a
non-destructive, high-precision verification station that mirrors the kinematic
and optical properties of a clinical CMM. The system utilizes a multi-axis
articulating arm equipped with a precision touch-trigger or optical scanning
probe, interfaced with a proprietary data acquisition and logging software suite.
This suite is designed to capture, analyze, and archive a standardized set of
calibration data points from each manufactured probe, including spatial
positioning, tip concentricity, and angular orientation. The design philosophy
prioritizes robustness, repeatability, and traceability, featuring a hardened
granite base to thermally stabilize measurements and a shielded enclosure to
protect against environmental electromagnetic interference. The integrated

software architecture follows a client-server model, allowing for seamless



integration with the facility's Manufacturing Execution System (MES) and
providing a centralized repository for all calibration logs, facilitating rapid

retrieval for internal audits or regulatory submissions.

KEY INDICATIONS & CAPABILITIES

This automated log is not a therapeutic device itself, but a pivotal metrological
tool that underpins the clinical efficacy of a range of aesthetic laser and
energy-based platforms. Its primary capability is the automated detection and
documentation of probe calibration deviations beyond pre-defined tolerances.
The system logs a comprehensive dataset for each probe, including a unique
probe ID, calibration date and time, environmental conditions, measured
geometric parameters (e.g., X, Y, Z coordinates of the probe tip relative to a
master artifact), and a pass/fail indication. Key capabilities for the clinical
end-user and manufacturer include: 1) Proactive identification of probe wear or
damage that could lead to inconsistent spot size, beam profile, or energy
distribution on the patient's epidermis. 2) Automated generation of calibration
certificates in a standardized format, meeting the documentation requirements
for ISO 13485 and FDA Quality System Regulation (QSR). 3) Trend analysis and
predictive maintenance scheduling, allowing the manufacturer to anticipate
probe replacement cycles and minimize production downtime. 4) Full

traceability of each probe's calibration history, correlating it to specific



production batches and clinical serial numbers to enable precise root-cause

analysis in the event of a field-reported performance issue.

COMPLIANCE & STANDARDS

The development and operation of this Automated Probe Calibration Log
Sample are governed by a rigorous framework of international standards and
regulatory mandates. The system is designed and validated to comply with the
applicable requirements of I1SO 13485:2016 (Medical devices — Quality
management systems — Requirements for regulatory purposes), specifically
regarding design control, process validation, and record-keeping. Furthermore,
the measurement and calibration procedures adhere to the principles of 1ISO
10360 (Geometrical product specifications — Acceptance and reverification
tests for coordinate measuring machines) and the ISO 17025:2017 general
requirements for the competence of testing and calibration laboratories. For
the medical device manufacturer, adherence to 21 CFR Part 11 is critical;
therefore, the logging software includes robust security features such as audit
trails, electronic signatures, and secure data encryption to ensure the integrity
and authenticity of the electronic calibration records. The calibration artifacts
used as reference masters are traceable to national or international standards

through an unbroken chain of accredited calibration laboratories.



TECHNICAL SPECIFICATIONS

Parameter

Specification

Measurement System

Coordinate  Measuring  Machine
(CMM) with Touch-Trigger / Optical

Scanner

Measurement Accuracy (Probe)

* 20 pm (Volumetric Length

Measurement Error EO, MPE)

Probe Calibration Log Format

Encrypted Electronic File (XML/PDF)

with Audit Trail

Calibration Artifact

Ceramic or Steel Master Sphere

(Traceable to PTB/NIST)

Probe Geometry Measured

Tip Concentricity, Stem Straightness,

Angular Orientation

Measurement Points per Probe

500+ Points (Automated Scanning

Path)

Environmental Stability

Temperature: 20°C £+ 1°C, Humidity:

45% = 10% RH

Data Interface

Ethernet TCP/IP, Compatible with

MES/ERP Systems

Compliance

ISO 13485, I1SO 10360, ISO 17025, 21

CFR Part 11




CLINICAL PROTOCOLS

The integration of this automated calibration log into the manufacturing
process establishes a fixed protocol for probe quality assurance. The standard
operational sequence commences with a 'Master Calibration' at the beginning
of each production shift, using a certified master artifact to verify the CMM's
own accuracy. Subsequently, each production probe is automatically loaded
into the station via a robotic fixture. The system executes a pre-defined
scanning path, capturing a minimum of 500 measurement points across the
probe's functional geometry. The collected data is then compared against the
probe's theoretical nominal model. If all measured parameters fall within
established tolerance bands, a 'Pass' status is logged, and an encrypted
calibration certificate is electronically generated and attached to the probe's
unique serial number in the ERP system. If a failure occurs, the probe is flagged
for rework or scrapping, and a detailed error report is generated for the
engineering team. This entire process is documented in a Standard Operating
Procedure (SOP) that includes operator training requirements, environmental
control limits, and a maintenance schedule for the CMM itself, ensuring the
system's long-term reliability and the safety profile of every probe that reaches

a patient.






