
Integration of Agilent UV-Visible 
ChemStation with OpenLAB ECM 
Compliance with 21 CFR Part 11

Introduction

Part 11 in Title 21 of the Code of Federal Regulations includes the US Federal guidelines for storing and protecting 
electronic records and applying electronic signatures.

The intent of these guidelines is to ensure that applicable electronic records are reliable, authentic and maintained 
with high integrity. This technical note describes features and functionality of Agilent UV-Visible ChemStation 
(revision B.05.XX) in combination with Agilent OpenLAB Enterprise Content Manager (ECM) for data management, 
which enable customers to implement the guidelines of 21 CFR Part 11.

This document examines each section of 21 CFR Part 11 and provides a recommended approach using the 
integration of Agilent UV-Visible ChemStation or higher with Agilent OpenLAB Enterprise Content Manager (ECM) 
revision 3.4.1 SP1.

Agilent UV-Visible ChemStation has a tight integration to OpenLAB ECM.  This solution provides the necessary 
controls for system access, user roles management, data transfer and audit trail. It also ensures secure record 
keeping and data archiving.

OpenLAB ECM has been successfully implemented by many leading pharmaceutical and life science companies to 
satisfy compliance requirements such as 21 CFR Part 11.  



Agilent UV-Visible ChemStation with Agilent OpenLAB ECM: 21 CFR Part 11 Compliance
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Possible Scenarios for ChemStation in a closed system Electronic signature based on User ID and Password

11.1, 11.2, 11.3
Scope, implementation, defi nition 
11.10
Controls for closed systems 
11.30
Controls for open systems N/A

11.50 
Signature manifestations 
11.70
Signature record linking 
11.100
e-Sig general requirements 
11.200(a)
e-Sig not biometric 
11.200(b)
e-Sig biometric N/A

11.300 (a), (b), (d)
Controls for ID codes and passwords 
11.300 (e), (c)
Token cards and other ID devices N/A

The integration of UV-Visible ChemStation with OpenLAB ECM enables the operation of UV-Visible ChemStation in full 
support of all compliance requirements mandated by 21 CFR Part 11 for a closed system. In particular it ensures:

• Accurate and complete copies of records

• Versioning of all relevant records for traceability

• Preservation of records between their creation and their transfer to OpenLAB ECM immediately after acquisition, 
reprocessing or interactive modifi cations

• Controlled copies of the data

• Mandatory login to OpenLAB ECM before allowing access to the ChemStation

• Records of changes captured in user-independent time-stamped audit trails

These settings can be confi gured during or after installation to meet specifi c standard operation procedures and security 
guidelines. This includes customizable security roles and privileges that provide restricted access to ChemStation 
functionality to individual users or groups. Changes to the security confi guration can be made only by a dedicated system 
administrator. 

Details and recommendations for confi guration of the system are outlined in the manual Agilent UV-Visible ChemStation 
OpenLAB ECM Compliance Pack Concept Guide, Part Number G5182-90000 available on the UV-Visible ChemStation 
installation media. 

The integration of UV-Visible ChemStation with OpenLAB ECM was not specifi cally designed for operation in an open 
system.

Table 1. Applicable sections of 21 CFR Part 11 for Agilent UV-Visible ChemStation with OpenLAB ECM operated in a closed system
 (= applicable, N/A = not applicable)



Meeting the Regulatory Requirements of 21 CFR Part 11
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The following table describes how the features and functionality of Agilent UV-Visible ChemStation, in combination with 
OpenLAB ECM, enables laboratories to meet the regulatory requirements of 21 CFR Part 11.

11.10 Control for closed systems

21 CFR
Part 11

Requirement Result UV-Visible ChemStation and OpenLAB ECM Integration

11.10(a) Has the system been validated in order 
to ensure the ability to discern invalid or 
altered records?

What Quality Management System supports 
the system validation?

Yes Agilent Technologies has extensively validated the performance of UV-Visible 
ChemStation and OpenLAB ECM with tests written to specifi cally evaluate 
accuracy, reliability and consistent performance. The integrated solution of 
UV-Visible ChemStation with OpenLAB ECM incorporates the use of byte-order 
dependent check sums at each fi le transfer operation to ensure that records 
are valid and unaltered.
Agilent develops its products according to the well established product 
lifecycle concept, which is a phase review process for software and hardware 
development, in order to ensure consistent product quality.
Agilent Technologies recommends the use of Installation Qualifi cation and 
Operation Qualifi cation (IQ/OQ) services for UV-Visible ChemStation and 
OpenLAB ECM to validate the on-site system per compliance requirements.

11.10(b) Is the system capable of generating 
accurate and complete copies of all 
required records in both human readable 
and electronic form suitable for inspection, 
review and copying by the FDA?

Yes OpenLAB ECM stores all data types, from raw machine data to reports 
generated by the application software. All fi les are unaltered and stored in the 
original format.
Raw data, metadata and result data generated by UV-Visible ChemStation 
are stored and managed in OpenLAB ECM. The result set that holds all this 
information can be loaded at any time using the ChemStation software on 
a client PC, as a copy of the original data for review. “Printed” reports are 
traceable to the original electronic fi les.
User guides are provided which address the generation of electronic copies 
and the printout of electronic records. 

11.10(c) Are the records protected for accurate and 
convenient retrieval throughout the record 
retention period?

Yes Records generated by UV-Visible ChemStation are stored in a system audit 
trail and are managed in OpenLAB ECM. Records in OpenLAB ECM cannot 
be modifi ed or deleted without appropriate access. Any change to a fi le is 
automatically recorded in the system audit trail. The integration of UV-Visible 
ChemStation with OpenLAB ECM has been designed so that all data, metadata 
and results are automatically stored in OpenLAB ECM.
Data stored in OpenLAB ECM resides in a protected storage location or 
archive media or both. The data is searchable to all users with appropriate 
privileges. Additional procedural controls should be defi ned and implemented 
by the system administrator based on company-wide security policies to 
manage practices such as archiving, server maintenance, access to client 
computers and password policy management.
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11.10 Control for closed systems

21 CFR
Part 11

Requirement Result UV-Visible ChemStation and OpenLAB ECM Integration

11.10(d) Is system access limited to authorized 
individuals?

Yes Each user is identifi ed by a unique user ID and password combination. The 
system administrator determines levels of access and functionality to both 
UV-Visible ChemStation and OpenLAB ECM. The management of UV-Visible 
ChemStation users, roles and privileges occurs in the OpenLAB ECM web 
client Administration tab.
Access to UV-Visible ChemStation and OpenLAB ECM requires the en-
try of both identifi cation components: user ID and password. Password 
administration is performed by the system administrator depending on internal 
standard operating procedures. The system supports password aging, and can 
be used to enforce minimum password length and composition. All access 
violations, such as a login failure due to incorrect password, are recorded 
in the ECM System audit trail. In addition, the system can be locked both 
privately and non-privately (any user can log in), both manually and set as an 
automatic log out after a confi gurable period of non-attendance.
All fi le and software functionality access is controlled by specifi c privileges 
and roles assigned to individual users or groups of users. In addition to 
ECM-specifi c privileges in ECM user administration, a set of more than 20 
UV-Visible ChemStation privileges is available to allow limited system access 
to authorized individuals and control the access level of different user roles. 
The system offers several pre-defi ned user roles for UV-Visible ChemStation 
access levels, to which more can be added or customized by the system 
administrator. Depending upon access restrictions, menu items, graphical 
elements or views in the ChemStation can be enabled or disabled.

11.10(e) Is there a secure, computer-generated audit 
trail that independently records the date and 
time of operator entries and actions that 
create, modify or delete electronic records?

Yes Yes, all actions related to creating, modifying or deleting electronic records 
are recorded in a secure, computer-generated, time-stamped audit trail. The 
audit trial lists all modifi cations, date and time of the change, the user ID and 
reason for the change if applicable. Entries in the audit trails cannot be altered 
or deleted by a user. 
The UV-Visible ChemStation and OpenLAB ECM integration ensures that all 
metadata is stored along with raw data and results. A UV-Visible ChemStation 
result fi le contains all the method, sample and data associated with the 
record, as well as the UV-Visible ChemStation audit trail, to maintain full data 
integrity.
The UV-Visible ChemStation and OpenLAB ECM integration provides two types 
of audit trails:
• OpenLAB ECM Audit Trail: The OpenLAB ECM audit trail records who has 

accessed the system and what operations have been performed during a 
given period of time. The recorded activities include items such as data 
storage, versioning, and electronic signatures. Removing records from 
the database does not affect existing entries in the audit trail. Logon and 
logoff from UV-Visible ChemStation, as well as user changes, are similarly 
documented.

• UV-Visible ChemStation Audit trail: The application has a single audit trail 
that captures all changes within the software. This includes changes to 
the method and data analysis parameters. These changes are tracked 
with user ID, date and time and instrument serial number. 

In addition, the OpenLAB ECM System log keeps a record of all changes to the 
OpenLAB ECM system, including confi guration edits, email notifi cations, and 
additions, removals or changes of locations, cabinets, drawers or folders.

11.10(e) When records are changed, is previously 
recorded audit trail information left 
unchanged?

Yes All entries in UV-Visible ChemStation and OpenLAB ECM audit trails are 
non-editable and non-deletable. Removal of records from OpenLAB ECM by an 
authorized user does not affect existing entries in the audit trail.
Strict revision control of the data generated by the ChemStation is achieved by 
forcing automatic storage of the result set in OpenLAB ECM before any further 
ChemStation action, such as loading new methods, changing modes or closing 
the application. 



11.10 Control for closed systems

21 CFR
Part 11

Requirement Result UV-Visible ChemStation and OpenLAB ECM Integration

11.10(e) Are electronic audit trails saved at least as 
long as their subject electronic records and 
available for agency review and copying?

Yes All OpenLAB ECM Audit trail information is stored in the OpenLAB ECM 
repository as part of a fi le’s metadata and kept throughout the electronic 
records retention period. The OpenLAB ECM audit trails are unbreakably linked 
to the records. System-related activities such as logon events are unbreakably 
linked to the system.
The UV-Visible ChemStation audit trail is stored with each data fi le, which is 
stored in OpenLAB ECM. This ensures an unbreakable link between record 
and related audit trail. The audit trail can be viewed and printed from within 
the application software.

11.10(f) Are operational system checks used to 
enforce permitted sequencing of steps and 
events?

Yes Yes, when a sequencing of events is required, system checks enforce it. For 
example:
• A process that requires sequenced steps is the archive or delete 

procedure. In OpenLAB ECM, record retention policies can be set up 
to ensure the controlled deletion of records at the end of the record 
retention period. These record retention policies include review and 
arbitration procedures. 

• If only approved methods are to be used in QA/QC, this can be achieved 
by restricting user access to the approved methods stored in OpenLAB 
ECM.

• Within UV-Visible ChemStation sequencing of events are enforced with 
regards to electronic records in that the software ensures that required 
settings and facilities are available before allowing data to be collected 
and analyzed, or ensuring fi les are saved before the mode is switched or 
the application is closed.

The UV-Visible ChemStation and ECM user privileges are entirely managed by 
a system administrator and restrict the user to an automatic transfer of the 
records from ChemStation to OpenLAB ECM. This ensures records are always 
stored in OpenLAB ECM.

11.10(g) Are authority checks in place to ensure 
that only authorized individuals can use the 
system, electronically sign a record, access 
the operation or computer system input or 
output device, alter a record, or perform the 
current operation?

Yes Users cannot gain access to OpenLAB ECM without a valid user ID, password 
and account. Only a successful logon to the system offers access to fi les 
and general software functionality, spectrophotometric software functions or 
archival and approval functionality. The user must authenticate with a valid 
user ID, password and account. This applies at application initiation and after 
every inactivity timeout or manual logout. User-access to specifi c functionality 
in the software is further restricted by the privileges assigned to the individual 
user. 

11.10(h) Are device checks used to determine, as 
appropriate, the validity of the source of 
data or operational instruction?

Yes For UV-Visible ChemStation, instrument serial numbers are transferred 
electronically from the instrument to the application on the PC. The instru-
ment type, fi rmware revision number and serial number are passed from the 
spectrophotometer to the software. The instrument serial number is recorded 
in the UV-Visible ChemStation full report, which is stored in OpenLAB ECM.  
Qualifi cation of the software must be executed to ensure that devices and 
software and functioning properly.
User entry fi elds in UV-Visible ChemStation provide feedback to the user about 
the entry types and ranges that are valid for a particular fi eld.
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11.10 Control for closed systems

21 CFR
Part 11

Requirement Result UV-Visible ChemStation and OpenLAB ECM Integration

11.10(i) Do the persons who develop, maintain, 
or use electronic records and signature 
systems have the education, training and 
experience to perform their assigned tasks?

Yes Records of the educational and employment history of Agilent employees 
are verifi ed and can be made available during an on-site audit. In addition, all 
Agilent Technologies employees who work with regulations have attended 
training workshops for regulatory requirements.
Users of UV-Visible ChemStation and OpenLAB ECM will be required to 
show records or education, training and/or experience with the system. 
Agilent provides a basic familiarization during the installation of the product 
for system users. Training courses for administrators as well as users are 
available.

11.10(j) Have written policies that hold individuals 
accountable and responsible for their 
actions initiated under their e-signatures 
in order to deter record and signature 
falsifi cation been established and followed?

N/A It is the responsibility of the organization implementing e-signatures to 
develop written policies which ensure that individuals responsible for signing 
documents understand that their electronic signature is as equally binding as 
their handwritten signature.

11.10(k)(1) Are there adequate controls over the 
distribution of, access to, and use of 
documentation for system operation and 
maintenance?

N/A N/A. While documentation is available for ChemStation and OpenLAB ECM 
for users and administrators, controls over the storage and distribution of this 
material are the responsibility of the organization that implements and uses 
the system.

11.10(k)(2) Are there formal revision and change 
control procedures to maintain an audit 
trail that documents time-sequenced 
development and modifi cations of systems 
documentation?

Yes Agilent Technologies’ quality process includes written formal revision and 
change control procedures for system documentation. All revisions to the 
documents kept are time stamped and audit-trailed.

11.30 Control for open systems 

11.30 Are there procedures and controls used 
to protect the authenticity, integrity and 
confi dentiality of the electronic records 
from their creation point to the point of 
their receipt?

Yes When a fi le is transferred to or within OpenLAB ECM, a byte-order dependent 
checksum is calculated on the fi le in its source location. A copy of the fi le is 
made in the destination location where a second checksum is calculated. The 
two values are compared and, if they are identical, the transfer is complete. If 
the values do not match, an error message is generated.
The integration of UV-Visible ChemStation with OpenLAB ECM was not 
specifi cally designed for operation in an open system.

11.30 Are additional measures used to ensure 
the confi dentiality of the electronic records 
from the point of their creation to the point 
of their receipt?

Yes OpenLAB ECM supports the use of Secure Socket Layer (SSL) encryption 
for security during data transmission. SSL breaks a single fi le into very small 
data packets. These data packets are individually encrypted with confi gurable 
64-bit or 128-bit encryption before being transmitted. On the receiving side, 
the data packets are decrypted and reassembled. The integration of UV-Visible 
ChemStation with OpenLAB ECM supports SSL encryption.
The integration of UV-Visible ChemStation with OpenLAB ECM was not 
specifi cally designed for operation in an open system.
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11.70 Signature/record linking

11.70 Is the electronic signature linked to its 
respective electronic record to ensure that 
the signature cannot be excised, copied, or 
otherwise transferred to falsify an electronic 
record by ordinary means?

Yes The UV-Visible ChemStation results (SSIZip fi le) can be electronically signed in 
OpenLAB ECM. The electronic signature is unbreakably linked to the fi le. 
Within UV-Visible ChemStation signatures can be entered and require 
a system checked user ID and password. These are recorded in the 
ChemStation signature logbook with full name, date and time and reason 
for signature. All signatures are saved with the result fi le. All entries in the 
signature logbook are non-editable and non-deletable.

11.100 Electronic signatures - general requirements

11.100(a) Is each electronic signature unique to one 
individual and not reused by, or reassigned 
to, anyone else?

Yes OpenLAB ECM uses the user ID and password combination unique to each 
user in the electronic signature feature. User IDs within ChemStation with 
OpenLAB ECM must be unique and cannot be reused or reassigned to 
another individual.
Regardless of whether ChemStation and OpenLAB ECM uses Windows 
validated users or OpenLAB ECM administered users, no two users can have 
the same combination of user ID and password.

11.100(b) Are the identities of the individuals verifi ed 
before the organization establishes, 
assigns, certifi es, or otherwise sanctions 
an individual`s electronic signature, or any 
element of such electronic signature?

N/A This is the responsibility of the organization that plans, implements and 
operates the system. Such a verifi cation process is a system requirement 
that is set before implementing electronic signature procedures or assigning 
electronic signature privileges to an individual.

11.100(c) Has the organization delivered its 
declaration of e-signature use to FDA prior 
to or at the time of such use?
Is it in paper form with a traditional 
hand-written signature?
Can additional certifi cation or testimony 
be provided so that a specifi c electronic 
signature is the legally binding equivalent of 
the signer’s handwritten signature?

N/A It is the company’s responsibility, before submitting electronically signed 
documentation to the FDA, to register their intent to use electronic 
signatures. In addition, training programs must be in place to ensure that 
users signing documents electronically understand the legal signifi cance of 
their electronic signature.
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11.50 Signature manifestation

21 CFR
Part 11

Requirement Result UV-Visible ChemStation and OpenLAB ECM Integration

11.50(a) Do signed electronic records contain 
information associated with the signing that 
clearly indicates all of the following:
• The printed name of the signer;
• The date and time when the signature 

was executed; and
• The meaning (such as review, 

approval, responsibility, or authorship) 
associated with the signature?

Yes The UV-Visible ChemStation results contained in the SSIZip fi le can be 
electronically signed in OpenLAB ECM. OpenLAB ECM’s electronic signature 
manifestation includes:
• User ID in addition to the full name of the signer
• Signer’s title
• Date and time that the signature was applied
• Location where the signed occurred
• User-confi gurable meaning associated with the signature
Within UV-Visible ChemStation signatures can be entered and require a 
system checked user ID and password. These are recorded in the ChemStation 
signature logbook with full name, date and time and reason for signature. All 
signatures are saved with the result fi le.

11.50(b) Are these items subject to the same 
controls as for electronic records and 
included as part of any human readable 
form of the electronic record (such as 
electronic display or printout)?

Yes Electronic signatures placed on SSIZip fi les are viewable in the OpenLAB ECM 
user interface.
Within UV-Visible ChemStation, all signatures are saved with the result fi le 
and documented in the signature logbook with date, time, reason and full 
name of the user who signed the result.
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11.200 Electronic signature components and controls

21 CFR
Part 11

Requirement Result UV-Visible ChemStation and OpenLAB ECM Integration

11.200(a) 1 Does the e-signature employ at least two 
distinct identifi cation components such as 
user ID and password?

Yes Both the OpenLAB ECM electronic signature tool and the UV-Visible 
ChemStation signature tool employ two distinct identifi cation components: 
unique user ID and password.

11.200(a) 
1(i)

When an individual executes a series of 
signings during a single, continuous period 
of controlled system access, is the fi rst 
signing executed using all the electronic 
signature components?

Yes When an individual signs the fi rst of a series of documents during a single 
period of controlled access, the user is required to enter both signature 
components: user ID and password.

11.200(a) 
1 (i)

When an individual executes a series 
of signings during a single, continuous 
period of controlled system access, is each 
subsequent signing executed using at least 
one electronic signature component that 
is only executable by, and designed to be 
used by, the individual?

Yes Either one signature component for an OpenLAB ECM user executing a 
series of continuous electronic signatures, or both components (user ID and 
password) for UV-Visible ChemStation signature application.

11.200(a) 
1 (ii)

When an individual executes a series of 
signings not performed during a single, 
continuous period of controlled system 
access, does each signing executed require 
all signature components?

Yes Each signature when not performed during a continuous period of controlled 
system access requires all signature components.

11.200(a) 2 Are controls in place to ensure that only 
their genuine owners can use the electronic 
signature?

Yes OpenLAB ECM can be confi gured so that an administrator assigns an initial 
password to a user for a new account or forgotten password, but the user is 
required to change that password on their fi rst login. In this way, the user ID 
and password combination is known only to the individual.
Whether OpenLAB ECM uses the company’s Windows domain logins to 
validate the users or OpenLAB ECM administrated users, no two users can 
have the same user ID/password combination.
The system administrator is aware of user IDs when he installs the users. 
During installation he can force a password change during the fi rst logon. 
This password is only known to each user as it is defi ned during the fi rst 
logon. The enforcement of this policy is the responsibility of the organization 
that operates the system. Therefore, it requires active collaboration with 
the purpose of sharing passwords to enable irregular use of another users’ 
identifi cation.
OpenLAB ECM can be confi gured so that an administrator can assign an initial 
password to a user for a new account or forgotten password, but the user is 
required to change that password on their fi rst login.

11.200(a) 3 Are the electronic signatures to be 
administered and executed to ensure 
that the attempted use of an individual’s 
electronic signature by anyone other 
than its genuine owner requires the 
collaboration of two or more individuals?

Yes OpenLAB ECM can be confi gured so that an administrator can assign an initial 
password to a user for a new account or forgotten password, but the user is 
required to change that password on their fi rst login.
The enforcement of this policy is the responsibility of the organization that op-
erates the system. Therefore, it requires active collaboration with the purpose 
of sharing passwords to enable irregular use of another users’ identifi cation.

11.200(b) Are electronic signatures based on bio-
metrics designed to ensure that only their 
genuine owners can use them?

N/A OpenLAB ECM does not support signatures based on biometrics at this time.



11.300 Controls for identifi cation codes/passwords 

21 CFR
Part 11

Requirement Result UV-Visible ChemStation and OpenLAB ECM Integration

11.300(a) Are controls in place to ensure the 
uniqueness of each combined identifi ca-
tion code and password, such that no two 
individuals have the same combination of 
identifi cation code and password?

Yes UV-Visible ChemStation and OpenLAB ECM requires users to authenticate with 
user ID and password.
Whether UV-Visible ChemStation and OpenLAB ECM uses the company’s 
Windows domain logins to validate users or OpenLAB ECM administrated 
users, no two users can have the same user ID/password combination. 

11.300(b) Are controls in place to ensure that the 
identifi cation code and password issuance 
is periodically checked, recalled and revised 
(e.g., to cover such events as password 
aging)?

Yes If using Windows domain authentication, password renewal interval 
is confi gured as part of the Windows password policy setup. The 
administrator can defi ne a time frame in which passwords are periodically 
revised automatically. Users are prevented from reusing passwords.
If users are administrated in OpenLAB ECM, OpenLAB ECM can be confi gured 
such that user passwords are automatically, periodically revised.

11.300(c) Are there loss management procedures in 
place to electronically de-authorize lost, 
stolen, missing, or otherwise potentially 
compromised tokens, cards, and other 
devices that bear or generate identifi cation 
code or password information, and to issue 
temporary or permanent replacements 
using suitable, rigorous controls?

N/A Neither OpenLAB ECM nor UV-Visible ChemStation support devices that bear 
or generate identifi cation codes, such as tokens or cards, at this time.

11.300(d) Are transaction safeguards in place to 
prevent unauthorized use of passwords 
and/or identifi cation codes.

Yes UV-Visible ChemStation / OpenLAB ECM can be confi gured such that only 
the user knows their user ID and password. Passwords are always displayed 
as asterisks and are stored encrypted within the database so that even an 
administrator cannot see them.

11.300(d) Are transaction safeguards in place to 
detect and report in an immediate and 
urgent manner, any attempts at their 
unauthorized use to the system security 
unit and, as appropriate, to organizational 
management?

Yes OpenLAB ECM can be confi gured so that a user-defi ned number of 
unauthorized access attempts locks out the user account and sends an email 
notifi cation to a system administrator.
The Windows security policy can be confi gured so that a user defi ned number 
of unauthorized access attempts locks out the user account and sends email 
notifi cation to a system administrator. The system audit trail documents 
general events such as logon attempts to the computer as well as application 
or user changes, in the Windows Event log as a central audit repository for all 
security information. This includes the system and computer ID along with the 
operator name and application identifi cation, allowing for an immediate check 
of the potential security leak.

11.300(e) Are there controls in place to initially test 
devices that bear or generate identifi cation 
code or password information to ensure 
that they function properly and have not 
been altered in an unauthorized manner?

N/A Neither OpenLAB ECM nor UV-Visible ChemStation support devices that bear 
or generate identifi cation codes, such as tokens or cards, at this time.
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To learn more about Agilent molecular spectroscopy products visit:
www.agilent.com/chem/molecularspectroscopy

To learn more about Agilent compliance software visit:
www.agilent.com/chem/openlab

© Agilent Technologies, Inc. 2013
This information is subject to change without notice.

Published on November 27, 2014
Publication Number:  5991-3449EN



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K 0
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


