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INTRODUCTION

This document outlines the procedures and documentation required to validate the transition from an existing moisture
analysis method to a new AMETEK Brookfield Computrac® Moisture Analyzer.

The goal is to ensure that the new instrument provides results that are accurate, reproducible, and aligned with your
product specifications. This protocol supports traceability and regulatory compliance by documenting the correlation
between the new and existing methods.

Note: An AMETEK Brookfield-approved printer or USB drive (for MAX® 4000XL or Vapor Pro® XL) must be connected
to the instrument to retrieve test reports. For a list of approved accessories, visit: www.brookfieldengineering.com

This protocol applies to all Computrac® MAX® and Vapor Pro® series analyzers.

DEFINITIONS

« AACC: American Association of Cereal Chemists

« AOAC: Association of Analytical Communities

* ASTM: American Society for Testing and Materials
+ CV: Relative Standard Deviation (or RSD)

« |ISO: International Organization for Standardization
» KF: Karl Fischer

« MA: Moisture Analyzers i.e., Legacy Computrac models
* N/A: Not Applicable

« RSD: Relative Standard Deviation (or CV)

« SD: Standard Deviation

« SOP: Standard Operating Procedure

* USP: United States Pharmacopeia

Vapor Pro® XL




SIGNATURE IDENTIFICATION SHEET

This section records the individuals involved in the execution and approval of the validation protocol. Each participant
must provide their full name, title, organization, initials, and date of signature. Repeat for each person involved in the

process.

Company:
Signature: Title: Initials:
Name: Company: Date:
Signature: Title: Initials:
Name: Company: Date:
Signature: Title: Initials:

Signature:

Company:

Title:

Initials:

Company:
Signature: Title: Initials:
Name: Company: Date:
Signature: Title: Initials:
Name: Company: DEYH
Signature: Title: Initials:




TECHNOLOGY TRANSFER QUESTIONNAIRE

Any method used to test for moisture is considered acceptable, provided that a demonstrable and positive correlation
exists between the selected method and a recognized standard reference method (e.g., USP, AOAC, AACC, ASTM,
ISO).

This Technology Transfer Package is to assist users in developing or validating a moisture analysis method that yields
results equivalent to those obtained through current or established testing procedures. This package also serves as
formal documentation for internal records and regulatory filing purposes.

By completing the following questionnaire, AMETEK Brookfield can formulate a tailored plan of action to establish
optimal test parameters for your specific materials. If you are uncertain about any of the questions, please contact your
account representative or field service engineer for guidance.

Special Requirements
Does your company have any special requirements for AMETEK Brookfield personnel prior to performing the
technology transfer work (e.g., training, SOP reviews)?

1 No
] Yes — Please describe:

Documentation Requirements
Do you have any special documentation requirements?

1 No
] Yes — Please describe:




Reference Method
What reference or existing test method do you want your new Computrac® Moisture Analyzer to correlate to? (Check
all that apply)

] Oven

] Vacuum Oven

[ Karl Fischer (KF)

] Computrac® MAX® Series Analyzer

[] Computrac® MA Series Analyzer

] Computrac® Vapor Pro® Series Analyzer

L] Other (USP, AOAC, AACC, ASTM, ISO, etc.) — Please explain:

Note: If the existing method does not correlate with a recognized standard reference method—such as oven drying, vacuum oven, or
Karl Fischer titration—meaning the results are not considered scientifically valid or reproducible, it may be challenging to develop a

new method that achieves optimal correlation, consistent test times, and reliable reproducibility.

Calibration Status
Is the calibration current on the instrument/equipment used for the existing method?

[ Current
] Not Current
L] Not Current, Proceed Anyway

Please include calibration documentation at the end of this document.

Flexibility in Test Parameters
Are you locked into your current test temperatures, or do you have flexibility to optimize the instrument’s test parameters?

[ Locked into current test temperature
L] Flexible in changing test temperature
[] Need to discuss — Please add comments:




Authorization

Performed By:

Name: Title:

Date:

Reviewed By:

Name: Title:

Date:

Performed By:

Name: Title:

Date:




REFERENCE OR EXISTING TEST METHOD

This section documents the current method used for moisture analysis and provides baseline data for comparison.

Sample Information
Date:

Material Being Tested:

Lot/Batch #:

Method Type
Check the method being used:

] Oven

] Vacuum Oven

] Karl Fischer (KF)

[J Computrac® MA

] Computrac® MAX®

] Computrac® Vapor Pro®
L] Other — Describe:

Method Details

For Karl Fischer (KF):

Indicate the type of KF (coulometric/volumetric), sample size, and preparation information, test temperatures, solvents,
attachments and ending criteria used:

1 N/A
Serial Number:

Program Number:
Sample Size:

Preparation:

Test Temperature:
Solvents:

Attachments:

Ending Criteria:




For Oven/Vacuum Oven:
Indicate target sample size, preparation information, test temperature, length of test, time in the desiccator and amount
of vacuum (if applicable):

L1 N/A

Oven Type:

Serial Number:
Sample Size:
Preparation:

Test Temperature:
Test Duration:

Desiccator Time:

Vacuum Pressure:

Has this recently been calibrated or checked with RTD probe?
OYES L[INO

For Legacy Moisture Analyzer:
Indicate instrument model, serial number, program number, starting temperature, test temperature and sample size
and sample preparation:

L1 N/A
Model Number:
Serial Number:

Program Number:

Start Temperature:

Test Temperature:

Sample Size:

End Criteria:

Lift:

Purge:

Sample Preparation:

Is this unit currently within its calibration date?
LIYES [INO

Note: Methods involving halogen bulbs tend to be less representative of actual moisture content depending on the age of
the instrument and use of the bulb. Computrac instruments are designed to always be within 1°C of the set temperature. It is

better practice to compare to an official ASTM/ other method than to another moisture balance.



Sample Preparation Guidance

Use a representative batch of product to run both the reference method (3-5 times) and the new method (20+ times).
Store samples in airtight containers with minimal headspace, preferably upside down in a desiccant or dry box. If the
sample was stored in a dryer, allow it to equilibrate to room temperature prior to analysis.

Recommended Sample Quantity: 50x the reference sample size (e.g., if reference method uses 1g, prepare at least

559 total).

Expected Moisture Range
From: Cppm % To: Lppm %

Reference Method Results
Run 3-5 tests using the reference method and record results:

Sample Size: Test Result:

Attach printed test results at the back of this document.

Existing Method Summary
Calculate and Record

Metric Value

Mean
Standard Deviation
RSD (CV)

Record in the lower right corner of the Computrac® Data Test Sheet.



NEW TEST METHOD

This section outlines the procedures for correlating your new AMETEK Brookfield Computrac® Moisture Analyzer
to your existing reference method. Follow the instructions based on the model you are using.

The most effective starting point is to contact your local AMETEK Brookfield sales representative for recommended
parameters based on your sample type. With access to a comprehensive database of tens of thousands of sample
profiles, our team can help you begin with proven settings, which can then be fine-tuned using your test graphs and
expected results.

Vapor Pro® XL Series
To correlate a new Vapor Pro® XL analyzer:
1. Refer to Attachment D for setup and calibration instructions.
2. Record starting parameters and any changes during testing on Attachment B: Vapor Pro® XL Test Data
Sheet.
3. Use Attachment E: Graph Guide to interpret results and adjust parameters.
4. After initial testing, follow the All Instruments instructions below.

Vapor Pro® Series
To correlate a Vapor Pro® analyzer:
1. Follow setup instructions in Attachment D.
Use Attachment E to compare graphs and determine adjustments.
Input starting parameters into the test program menu.
Run two tests and record results and changes on Attachment B.

GRS

Proceed to All Instruments instructions.

MAX® Series
To correlate a MAX® series analyzer:
1. Refer to Attachment C for calibration and setup.
Input known parameters and run two tests.
Record starting parameters, changes, and results on Attachment A: MAX® Test Data Sheet.
Use Attachment E to refine parameters based on graph analysis.

QR NN

Proceed to All Instruments instructions.

All Instruments - Final Validation Steps
Once initial tests are complete:
If results correlate well with the reference method, run 5 or 10 additional tests using the same parameters.
Go into “results” select those results and hit “analyze”. Then record:
*  Mean:
« Standard Deviation (SD):
« Relative Standard Deviation (RSD or CV):

Record results of all tests in the appropriate Test Data Sheet and summary table.



Troubleshooting and Optimization
If results do not correlate:
¢ Higher than reference mean?
« Reduce temperature in 5°C increments.
- Consider reducing sample size or increasing rate.

¢ Lower than reference mean?
 Increase temperature in 5°C increments.

- Consider increasing sample size or decreasing rate.

Refer to Attachment E for graph-based guidance.

Repeat Testing
Once parameters are optimized:
* Run a total of 5 or 10 tests.
« Record results in the table below.

Additional Validation (Optional)
« If further testing is required, use supplemental tables.

Table 1
Title:

Test # Test Result

%

Test Time

%

%

%

%

%

%

%

© |00 | N[O | 0| b~ |W]|DN

%

—_
©

%

Mean

%

SD

%

RSD (CV)

%

] N/A: No additional data is required.




Table 2: Supplemental Test Results

Title:

Test # Test Result Test Time

1 %

2 %

3 %

4 %

5 %

6 %

7 %

8 %

9 %

10 %

Mean %

SD %

RSD (CV) %

L] N/A: No additional data is required.

www.brookfieldengineering.com




Table 3: Additional Validation (If needed)
Title:

Test #

Test Result

%

Test Time

%

%

%

%

%

%

%

O O|N[o|O|h~|W|IN

%

10

%

Mean

%

SD

%

RSD (CV)

%

[J N/A: No additional data is required.




Attach printed test results behind this page.
Transfer summary results to the New Instrument Summary table.

New Instrument Summary
Table Mean Value Standard Deviation RSD (CV)

Table 1

Table 2

Table 3

Compare these results with the Existing Method Summary. If statistically similar, the new method is validated.



CALIBRATION CERTIFICATE EXHIBIT

To ensure traceability and compliance, include copies of calibration certificates for the following equipment:
« Existing Moisture Measurement Device
*  New AMETEK Brookfield Computrac® Moisture Analyzer

Attach these certificates directly behind this section.

AMETEK Brookfield is committed to your success. Contact us for support or additional testing if needed.



ATTACHMENTS EXHIBIT

NOTE: Include copies of any necessary SOP’s or documentation that may be relevant to the validation of this protocol.

www.brookfieldengineering.com




FOR ANALYSIS OF:

ACCEPTANCE DOCUMENTATION

Existing Technology OVERALL SUMMARY New Technology
Table 1 Table 2 Table 3
Mean Value
Standard Deviation
RSD (CV)

The recommended test parameters are:
MAX® Series: [1 N/A

Test Histart/Idle Ending Sample Size Tare Options Tare Options Results Lift Comp
Tmperature Temperatures Criteria Pan Sample Display

Vapor Pro® Series: L1 N/A

Test Temperature  Cold Start Ending Sample Size  Bottle/Vial Results Carrier Source
Enabled Criteria Purge Display

The results documented herein:
[J ARE [ ARE NOT acceptable to our company.
We [ DO [ DO NOT need you to continue testing for further evaluation.

Comments:




APPROVALS

Performed By:

Name: Title:

Date:

Reviewed By:

Name: Title:

Date:

Approved By:

Name: Title:

Date:

Approved By:

Name: Title:

Date:

Approved By:

Name: Title:

Date:

Approved By:

Name: Title:

Date:




Attachment A

Computrac® MAX® Test Data Sheet

Company: Date:

Location: Unit Serial Number:
Material: Pan/Filter Type:
Lot Number: Technician Name:

Temperature Ending %/min, Auto Tare Lift Comp Sample Test Time Test Result
Initial/High/ Criteria, or Manual Options Size %Moisture

Final Rate or Predict Val. Pan or %Solids
Predict & Stab % Sample




Comments:

Results of final selected tests: Results of existing/ref. method test(s):
Mean: Mean:
Std. Dev.: Std. Dev.:

RSD (CV): RSD (CV):



Attachment A

Computrac® MAX® Test Data Sheet

Company: Date:

Location: Unit Serial Number:
Material: Pan/Filter Type:
Lot Number: Technician Name:

Temperature Ending %/min, Auto Tare Lift Comp Sample Test Time Test Result
Initial/High/ Criteria, or Manual Options Size %Moisture

Final Rate or Predict Val. Pan or %Solids
Predict & Stab % Sample




Comments:

Results of final selected tests: Results of existing/ref. method test(s):
Mean: Mean:
Std. Dev.: Std. Dev.:

RSD (CV): RSD (CV):



Attachment A

Computrac® MAX® Test Data Sheet

Company: Date:

Location: Unit Serial Number:
Material: Pan/Filter Type:
Lot Number: Technician Name:

Temperature Ending %/min, Auto Tare Lift Comp Sample Test Time Test Result
Initial/High/ Criteria, or Manual Options Size %Moisture

Final Rate or Predict Val. Pan or %Solids
Predict & Stab % Sample




Comments:

Results of final selected tests: Results of existing/ref. method test(s):
Mean: Mean:
Std. Dev.: Std. Dev.:

RSD (CV): RSD (CV):



Attachment B

Computrac® Vapor Pro® XL Test Data Sheet

Company: Date:

Location: Unit Serial Number:
Material: Carrier Gas (N2 or dry air):
Lot Number: Technician Name:

Test
Temperature

Ending
Criteria

(GEICXS
Predict)

Ending Bottle/Vial = Total Sample Test Time
Criteria Purge Water ug Size

Target (ng/

sec or auto)

Test Result
%Moisture
ppm




Comments:

Results of final selected tests: Results of existing/ref. method test(s):
Mean: Mean:
Std. Dev.: Std. Dev.:

RSD (CV): RSD (CV):



Attachment B

Computrac® Vapor Pro® XL Test Data Sheet

Company: Date:

Location: Unit Serial Number:
Material: Carrier Gas (N2 or dry air):
Lot Number: Technician Name:

Test
Temperature

Ending
Criteria

(GEICXS
Predict)

Ending Bottle/Vial = Total Sample Test Time
Criteria Purge Water ug Size

Target (ng/

sec or auto)

Test Result
%Moisture
ppm




Comments:

Results of final selected tests: Results of existing/ref. method test(s):
Mean: Mean:
Std. Dev.: Std. Dev.:

RSD (CV): RSD (CV):



Attachment B

Computrac® Vapor Pro® XL Test Data Sheet

Company: Date:

Location: Unit Serial Number:
Material: Carrier Gas (N2 or dry air):
Lot Number: Technician Name:

Test
Temperature

Ending
Criteria

(GEICXS
Predict)

Ending Bottle/Vial = Total Sample Test Time
Criteria Purge Water ug Size

Target (ng/

sec or auto)

Test Result
%Moisture
ppm




Comments:

Results of final selected tests: Results of existing/ref. method test(s):
Mean: Mean:
Std. Dev.: Std. Dev.:

RSD (CV): RSD (CV):



Attachment C

Computrac® MAX® Operating Instructions

1. Pre-Test Setup

Before beginning the correlation testing, complete the following steps:

N

Balance span cal (4000XL), or Balance calibration (5000XL):
Ensure a balance span calibration has been performed either within the last week or since the instrument was
last moved. If not, perform one now.

Instrument Warm-Up:
Place the Computrac® instrument on a level, vibration-free surface, and power it on for a minimum of 30 minutes
before starting any tests.

Sample Pan Check:
Confirm that an empty sample pan is properly positioned on the pan support.

Weight Test:
Run a weight test as outlined in the User’s Manual. Ensure the results fall within the specified range (e.g., 37.50%
moisture +0.02).

. Sample Testing Procedure

Idle Temperature Setup:

Ensure the instrument’s idle temperature is set to 50°C if it is not:
« For MAX® 4000XL, press the “PROGRAM” key.
e For MAX® 5000XL, press the “MEMORY” key.

Test Selection:
Highlight the appropriate test or product name and press “START.”

Idle Temperature Confirmation:
As the pan is taring, press the “QUIT” or “ABORT” key. The idle temperature displayed at the top of the
thermometer should reset to 50°C.

Temperature Equilibration:

Close the lid and wait until the temperature readings at both the top and bottom of the thermometer stabilize
at 50°C.

(This ensures consistent starting conditions for repeatability.)

Pan Taring:
From the Main Test Screen, press “START” to tare the empty pan.



Sample Loading:
When prompted, add the sample to the pan.
- Sprinkle the material evenly across the pan surface until the instrument indicates that
enough sample has been applied.

Run the Test:
Close the lid and allow the test to run to completion.

Test Completion:
« The instrument will beep and display the final moisture value.
« The idle temperature will once again be shown at the top of the thermometer on the Main Test Screen.



Attachment D

Computrac® Vapor Pro® XL Operating Instructions

1. Pre-Test Setup

Before beginning correlation testing, complete the following steps:

Instrument Warm-Up:
Ensure the Computrac is placed on a level, vibration-free surface and has been powered on for a minimum
of 20 minutes with dry air or dry nitrogen (N2) flowing.

Flow Rate Verification:

Navigate to:

Main Menu — Service Menu — Sensor Readings

Confirm that the FLOW value is 95 * 5 mL/min.

- If the flow is outside this range, adjust it according to the User’s Manual (see section: Flow Check
and Adjustment)

System Calibration Verification:
Run a System Calibration Verification and ensure the values fall within the specified range of 950-1,050 pL,
as outlined in the User’s Manual (see section: Calibration - System Calibration)

2. Sample Testing Procedure

Test Program Selection:

Ensure the instrument is set to the correct Test Program for your material.
« If not, tap “PROGRAM.”

» Scroll to the desired Test Program and tap to highlight it.

« Press the silver HOME button to return to the Test Screen.

Ready Status Confirmation:
Wait until the instrument displays “READY TO TEST.”

Sample Preparation:

+ With the vial ramp cover closed, eject any vial currently in the transport.

e Open the vial ramp cover.

- Tare an empty vial using an external balance.

« Load the product into the vial.

Running the Test:

« Tap “TEST.” The instrument will prompt for the sample weight.

- Enter the sample weight, then tap “TEST” again.

« Load the vial into the vial transport, close the vial ramp cover, and tap “TEST” to begin.

Test Completion:
When the test is complete, the instrument will beep and display the final result.



Attachment E

Graph Guide

General Guidelines:

Historical lab data provides a reliable starting point for most sample settings.

To improve repeatability, lower the test rate or increase the sample size.

If the rate graph does not form a complete bell curve, adjust the ending rate criteria.

Ensure results fall within 10% of reference values.

When compared to older Vapor Pro instruments, increase the test temperature by 10-20°C relative to
reference values.

Note on Plastics Testing:
For materials like plastics, test time is critical to avoid melting. If the sample melts, it will spike the rate and prevent

proper test completion.

For example, if the rate is set too low, the sample remains in the heater too long and degrades. This will appear on the

rate graph as secondary spike after an initial decline.



Section 1: Ideal Graphs

These examples show optimal test conditions and graph shapes.

Graph 1: MAX® Series - Sodium Tartrate
* Yellow “Rate” line forms a perfect bell curve.
« Blue “Results” line shows a clear plateau at the end.

GRAPH [TARTRATE]
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Graph 2: Vapor Pro XL - Capillary Calibration Test
* Yellow “Rate” line forms a perfect bell curve.
* Blue “Result” line shows a stable plateau.
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Graph 3: VPXL - Ethylene Glycol
« Bell curve may appear as a rate hump due to water binding at multiple molecular points.
* Blue “Result” line should still hold plateau.
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Section 2: Rate Graphs

Rate graphs are the most informative for adjusting test parameters. These examples use Webserver images to illustrate
how to optimize settings.

Graph 4: Ideal Rate Graph
- Starts at X/Y origin, peaks once, and drops off cleanly.
» Indicates optimal bottle purge, test temperature, and ending criteria.

1000
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300
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100

Graph 5: Incomplete Rate Graph
« Bell curve is not fully formed; ending rate is too high.
» Lower ending rate until full bell curve appears.
« On VPXL, long time peak suggests vial purge should be increased (e.g., to 40s).
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Graph 6: Extended Test Graph
« Bell curve completes, but test continues unnecessarily.
« Ending rate is too low; raise it incrementally until it aligns with the result plateau.
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HEADQUARTERS
AMETEK Brookfield

11 Commerce Blvd. Middleboro, MA 02346 USA
1-508-946-6200 or 1-800-628-8139

Arizona, USA

AMETEK Brookfield
3375 N. Delaware St. Chandler, AZ 85225 USA
1-602-470-1414 or 1-800-528-7411

Africa

AMETEK Brookfield Africa

Unit 3, llangabi House 11 Williams Road,
Westville, KwaZulu-Natal 3630

South Africa

Tel: +0027 78 860 4325

France

AMETEK SAS BU Brookfield

Rond point de 'Epine des Champs Buroplus
Batiment D, 78990 Elancour France

Tel: +33 01 30 68 89 00

India

AMETEK Instruments India Pvt. Ltd.

Bhoruka Tech Park 3rd & 4th Floor, Hoody Village,
ITPL Main Rd, Mahadevapura, Bengaluru,
Karnataka 560048 India

Tel: (91) 11/6618-0800

United Kingdom

AMETEK GB LTD T/A Brookfield
AMETEK Brookfield Technical Centre
1 Stadium Way

Harlow, Essex, CM19 5GX UK

Tel: +44 (0) 1279-451774

China

AMETEK Trading (Shanghai) Co., Ltd.

4th Floor, Building 4

No. 155 Jiuting Puhui Road

Songjiang District, Shanghai (201615) China
Shanghai Tel: 86-21-3763 2111 Ext. 8893
Guangzhou Tel: 86-20-8363 4768 Ext. 132
Beijing Tel: 86-10-8526 2111 Ext. 39

Germany

AMETEK GmbH / B.U. AMETEK Brookfield
Oberweyerer Str. 21

65589 Hadamar-Steinbach Germany
Tel.:+49 06433-9145-4900

Service:+49 06433-9145-4901

Thailand

AMETEK (Thailand) Co., Ltd.

Room no. B4.11-B41.3 Floor 1st,

SUMMER Lasalle 846/11, La Salle Rd.,

Bangna Tai, Bang Na, Bangkok 10260 Thailand
Tel : +66(0)83 820 5872
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