Turnkey Aesthetic System Integration & Operational Specification: Standard
Operating Procedure for Humidity-Stabilized Assembly

PLATFORM INTRODUCTION

This document establishes the official Standard Operating Procedure (SOP) for
Humidity-Stabilized Assembly as a controlled clinical and manufacturing
integration protocol for medical aesthetic device platforms. The procedure
governs the controlled-environment assembly of sensitive optical, electronic,
and fluid-handling subsystems to ensure long-term performance stability,
dielectric integrity, and compliance with medical device quality management
systems. Humidity-Stabilized Assembly is a mandatory operational
specification for all OEM platforms incorporating diode laser bars, TEC-cooled

sapphire handpieces, and precision water-cooling circuits.
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CLINICAL ROOM PREREQUISITES

The assembly environment must be maintained as an ISO Class 7 controlled
area with relative humidity stabilized at 45% + 5% and temperature at 22°C *
2 ° C. Humidity control must be verified by calibrated hygrometers at four
quadrant locations, logged at 30-minute intervals, and retained as part of the
device history record. Electrostatic discharge (ESD) flooring and wrist-strap
grounding must be validated daily. All workstations must be equipped with
ionizing air blowers to neutralize surface charge on optical subassemblies. Any
excursion beyond the humidity band automatically suspends assembly

operations and triggers a deviation report.

SMART Ul PROTOCOLS

The integrated touchscreen system enforces procedural lockouts during
humidity-sensitive assembly phases. Operators must authenticate via
role-based credentials before accessing the optical alignment routine. The Ul
displays real-time environmental telemetry from the chamber sensors and
prevents the sealing of handpiece enclosures unless humidity parameters are
within the validated window. Preset assembly recipes for each handpiece
configuration are stored in the system and automatically recalled by model

code, eliminating manual parameter entry and reducing variability.



KEY FEATURES

Humidity-Stabilized Assembly delivers three core benefits: prevention of
condensation-induced dielectric breakdown in laser bar stacks, retention of
hygroscopic optical coatings performance, and consistent thermal interface
characteristics between sapphire tips and TEC modules. The procedure also
mitigates corrosion risk in stainless steel fluid circuits and ensures that
desiccant packs within sealed handpiece housings retain specified

moisture-absorption capacity at the point of final closure.

VERIFIED SPECS

Assembly chamber classification: ISO Class 7. Humidity control tolerance: +5%
RH. Temperature control tolerance: +2°C. Desiccant dew point specification: <
-40° C. Seal integrity verification: helium leak test at 1 x 10~ © mbar-L/s.

Traceability: full environmental log retained for 10 years per device serial

number.
Parameter Specification
Assembly Environment Class ISO Class 7 controlled area

Relative Humidity Setpoint 45% * 5% RH, continuous telemetry




logging

Temperature Setpoint

22°C = 2°C

Desiccant Dew Point

< -40°C

Seal Integrity Test

Helium leak test at 1x10~ ¢ mbar-L/s

ESD Control

Validated flooring and wrist-strap

grounding, daily verification

Traceability Retention

Environmental logs retained 10 years

per device serial

Consumable Replacement Cycle

Desiccant cartridge every 90 days or

each enclosure opening

CONSUMABLE REPLACEMENT LOGIC

Desiccant cartridges and humidity-indicator strips are classified as controlled

consumables with defined service life.

Cartridges must be replaced at each

handpiece enclosure opening or every 90 days, whichever occurs first. Indicator

strips must be replaced at every assembly cycle. The system Ul automatically

generates replacement alerts based on cumulative chamber open-time and

logged humidity exposure. Consumable lot numbers must be recorded in the

device history record for full traceability.







