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Agilent’s 709-DS Dissolution Apparatus:   
Seeing is Believing
The recent introduction of the 708-DS Dissolution Apparatus has certainly 
captured the attention of the entire dissolution industry. On the heels of this 
release comes the 709-DS – a similar, but unique model that continues to 
raise the standard for dissolution testing equipment. The overall look and feel 
of the instruments is the same including the innovative design and firmware 
features. The primary difference is that the 709-DS contains Agilent’s Direct 
Vessel Heating (DVH) capability that eliminates the water bath. 
Continued on p. 3
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apparatus performance in terms of variability 
from position-to-position emerged. For the 
first time, measurements for each position 
of the apparatus were not only within a 
range, but now accuracy could be observed 
through the geometric mean. Additionally, 
precision of the apparatus became apparent 
through the %CV measurements. 

The PVT continues to ideally match 
Performance Qualification (PQ) requirements 
for analytical instrument qualification as 
a holistic test that not only monitored 
the apparatus but also the apparatus’ 
environment. Just like the check engine 
light, the cause of a failed PVT may not be 
immediately known. However, it is a warning 
to source the problem, resolve it, and 
hopefully create a corrective action to keep 
the problem from happening again. If the 
issue is not resolved, the apparatus could 
continue to bias samples or cause fine 
samples to fail, etc. Not just passing on 
low performers because the influence of 
vibration, vessel quality or other issues  
were not fully challenged.

The goal of the current enhanced 
Mechanical Qualification (MQ) 
procedures are also to reduce system 
variability through an exercise of more 
finely tuning the dissolution apparatus 
physical parameters. But if using the MQ 
procedures alone, will the check engine 
light never be seen? Although, MQ has 
been an allowable alternative for the 
traditional PVT since January 2010 when 
the FDA issued Guidance for Industry on 
Enhanced Mechanical Qualification, is the 
MQ fully capable of detecting issues that 
may compromise the performance of the 
dissolution apparatus? 

Agilent has already seen instances where 
apparatus have passed the enhanced 
MQ procedures but have in fact failed the 
PVT. In one known case, the laboratory 

Hopefully you never experience 
the “Check Engine” light in your 
automobile. This warning alerts  
you to a potential problem. We may 
not know exactly what is wrong, but 
understand that if we do not find out, 
we could face extensive down time 
and expense to resolve what could 
have been a minor problem.
Does this problem sound anything  
like dissolution apparatus performance 
qualification? Let’s say your routine 
immediate release product and stability  
tests pass, and then during routine 
qualification a failure is noted. What 
happens if the apparatus fails the USP 
Performance Verification Test (PVT), where  
do we begin to investigate to find the  
source of the problem? 

When the United States Pharmacopeia 
(USP) changed its approach to the traditional 
PVT with new acceptance criteria for current 
Prednisone lot P1I300, a clearer picture of 

Agilent has already seen 
instances where apparatus 
are passing the enhanced MQ 
procedures but have in fact 
failed the PVT.

USP Performance Verification Testing:  
The Check Engine Light of Dissolution Apparatus Qualification

FDA

ASTM
PVT USP

MQ
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The bath-free solution provided by the  
709-DS reduces media heating times 
typically associated with a water bath 
system. Vessel temperatures are equilibrated 
in less than 10 minutes when adding 
preheated media and close to 15 minutes 
when adding media at room temperature.  
Also, the cleaning routines become 
much simpler by eliminating the need to 
periodically clean the bath and maintain  
the heater/circulator. 

The exclusive design of the DVH TruAlign 
smart vessel incorporates cutting-edge 
technology to heat and sense individual 
vessel temperatures. A unique coating 
applied to the vessel provides protection  
and ensures long-lasting performance  
and durability. The clear coating allows for 
visibility of the dissolution environment –  
a critical component of the dissolution  
test. Environmental chambers enclose  
each vessel to protect the apparatus and 
media from undesired external influences 
such as air drafts.

709-DS Dissolution: continued

lubricated the sealed spindle bearings with 
a light machine oil, which unfortunately 
dissolved the grease packed in the bearings. 
A mechanical failure ensued and was 
discovered during a routine PVT. The baskets 
failed due to vibration transmitted down 
the shaft, but the paddles passed without 
problem. The baskets failed and only a 
thorough investigation revealed the source 
of the problem and how it occurred. 

In a second instance, a well-tuned apparatus 
passed MQ, yet failed PVT for Apparatus 
2 paddles. In this case, the cause was 
identified as three different sets of vessels 
within one apparatus. The good news is 
that the laboratory had implemented vessel 
dedication, however, the vessels themselves 

1L TruAlign DVH vessel for the 709-DS

were variable due to multiple suppliers  
being used. The vessels were also  
scratched, which worsened the problem.

If the MQ is performed properly, failure  
could certainly be observed with the 
previous two instances as long as proper 
preventative maintenance procedures had 
been implemented, proper certification 
of vessels and components had been 
performed and proper evaluation of the 
vessel condition had been observed as 
required prior to the use of the apparatus. 
However, the point of this article is that 
the MQ requirements may sometimes be  
misinterpreted which may allow unsuitable 
equipment to be used in dissolution and  
drug release performance testing.

MQ will bring benefit to the laboratory  
in terms of reducing instrument variability 
and reducing the cost and time involved  
with routine periodic qualification but will  
a routine “tune-up” be enough? Think of  
how you would feel if automobiles were no 
longer equipped with a check engine light? 
Would you have the same level of confidence  
that nothing will go wrong if you depend  
on avoiding problems through regularly 
scheduled tune-ups? 

These vessels are rugged and can  
withstand the everyday rigors of usage  
and washing present in the typical 
dissolution laboratory environment. The 
patented TruAlign technology also ensures 
every vessel is precisely centered. The 
vessel collar contains alignment holes that 
fit into the locking pins on the vessel plate 
to guarantee reproducible orientation every 
time the vessel is installed. 

The DVH technology is designed around  
900 mL testing in a 1L vessel and can be 
used with baskets or paddles in volumes 
down to 500 mL. The AutoTemp feature 
is standard on the 709-DS, ensuring the 
temperature of each vessel is measured  
and recorded prior to the initiation of  
the test and during each timepoint.

The DVH controller resides in the rear  
of the apparatus, taking the place of  
the heater/circulator. The combination 
of DVH technology and the electronic 
intelligence built into the controller  
provides vessel temperature stability  
with unmatched precision.

Agilent’s 709-DS offers the user a  
bath-free alternative to simplify cleaning  
and maintenance, increase throughput,  
and ensure long-term performance in  
the dissolution environment. For more 
information, visit www.agilent.com/
lifesciences/dissolution/709-DS or  
contact your local sales representative. 
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The Agilent 400-DS is a unique 
dissolution apparatus. A fully 
compliant USP Apparatus 7, it is 
capable of performing dissolution is 
very small volumes (down to 3 mL) 
in a sealed tube. The fully integrated 
instrument includes 13 sample cells, 
individual sampling lines, and a 
syringe-driven pumping mechanism 
for sample collection. The 400-DS 
Dissolution Workstation software 
can control up to four (4) units 
independently while providing the 
tools for a 21 CFR Part 11 compliant 
environment. Samples can be 
withdrawn and collected followed  
by partial or full media replacement. 

Designed initially for drug eluting stents, 
there are a variety of other combination 
products that we can now test including: 
catheters, wound care mesh, drug-coated 
balloons, pacemaker leads, ophthalmic 
implants and most recently medicated 
contact lens.

Typical ophthalmic drug release testing 
involves small-volume dissolution. The  
400-DS allows the use of a 5 or 10 mL cell. 

Using contact lens as a delivery device 
solves several problems:

•	 Many people dislike traditional eye 
medication treatments for fear of being 
poked in the eye.

•	 Since the drug will deliver directly to the 
eye, much lower dosages can be used.

•	 Much of the medication will be absorbed 
in the bloodstream and carried throughout 
the body causing potential side effects.

•	 Eye drops tend to be inconsistent as there 
is an initial burst of medication followed 
quickly by the drops being washed away.

•	 Newly developed lens design allows for a 
steady controlled dose to be delivered. In 
order to test the release rate, the contact 
lens is suspended in a specially designed 
holder that reciprocates within the media. 

Doing More With Less through Small-volume Dissolution

400-DS Dissolution Apparatus

Combined 
Lower Holder and 

Inner Basket
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The sealed dissolution cell essentially 
eliminates evaporative loss. After sample 
removal, by the built-in autosampler, you 
have the option of either complete or partial 
media exchange. In addition the 400-DS 
allows up to five (5) different media sources 
to be used in any method.

If you have a unique rate of release test that 
could benefit from a small-volume apparatus,  
please contact us. We frequently work with 
medical device companies to develop custom 
holders suitable for use in the 400-DS.  

Internal view of the 400-DS

400-DS Dissolution Cell

As part of our ongoing effort to customize the 400-DS based on the requirements  
of traditional or non-traditional dissolution users, the following list includes examples 
of newly added or improved upon features.

 1. Automated pre-fill option for addition of preservatives or automated dilutions  
prior to testing

 2.  Partial media replacement to replace sample volume removed

 3.  Progressive media replacement to replace sample volume at user’s discretion

 4.  Expanded lower reciprocation rate range to 1 DPM

 5.  SHIP diagnostics button for additional safety during transport

 6.  Ability to specify media and density for volumetric calibrations with alternative 
solutions and temperatures

 7.  Volume calibration date (the date when volume calibration data is entered)  
is now stored and reported for added traceability

 8.  Ability to restore a deleted method/configuration file with audit tracking

 9.  Software validated for use with Windows® 7 operating system

10. Hardware and software rebranded for Agilent Technologies

Interested in learning more?  Contact our Dissolution Hotline at  
dissolution.hotline@agilent.com 

400-DS: What’s New?

400-DS: What’s New?

Dissolution Cell

Heater Jacket

Mediia/Sample
Port

Temperature
Probe

Contact lens holder for the 400-DS

Existing Adjustable
Upper Stent Holder

Contact Lens

Peek Basket

Holder End Only
Combined 

Lower Holder and 
Inner Basket
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Update: Dissolution Vibration Working Group and Collaborative Study on Vibration

Vibration measurement using the QAII C Mechanical Qualification Station

The effects of vibration on a 
dissolution apparatus has been 
known since the inception of the 
USP Performance Verification Test 
(PVT) in 1978. At that time, it was 
believed that since most mechanical 
parameters could be measured, a 
holistic prednisone calibrator tablet 
was useful to determine detrimental 
effects of the environment on 

dissolution apparatus, as well  
as the overall condition of the 
apparatus itself. Studies performed 
during the last dozen years have 
indicated, however, that an enhanced 
mechanical procedure may be used 
as an alternative to the traditional 
PVT to qualify dissolution apparatus 
for compliance under cGMP.

Interestingly, the FDA’s Guidance for 
Industry, The Use of Mechanical Calibration 
of Dissolution Apparatus 1 and 2 – CGMP, 
which became official in January 2010, 
stated that although enhanced mechanical 
procedures may be used to qualify the 
dissolution apparatus, laboratories are 
responsible for controlling the following 
significant sources of variability: dissolved 
gasses, vibration and vessel dimensions.1 
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Dissolved gasses and vessel dimensions may 
be properly controlled with the appropriate 
procedures, and quality vessel construction 
and condition. Compliance with vibration 
control may only be possible if there is an 
actual vibration specification and tolerance. 
In fact, the original PhRMA study suggested 
the feasibility of enhanced mechanical 
procedures for dissolution apparatus, 
though the PVT should be continued 
until a definitive vibration tolerance and 
specification is determined.2

The objective of the collaborative 
study is to establish methodology 
for generating controlled 
vibration and measurement of 
vibration at specific locations on 
and near dissolution apparatus. 

Since 2007, Agilent (Varian at the time) 
has worked closely with the FDA, several 
other organizations and pharmaceutical 
companies to establish a definitive dissolution 
specification and tolerance through active 
participation in the Dissolution Vibration 
Working Group. The group is officially 
managed through the FDA CDER offices  
in St. Louis, Missouri and the working 
group is in the final stages of the protocol 
that will be utilized to determine a 
vibration specification. Through the help of 
seismologists with Washington University 
to understand the complexity of vibration 
and software programs developed by 
FDA with assistance from Agilent software 
engineers, the working group is completing 
the development of a study protocol entitled 
Effects of Vibration on Dissolution Test 
Results – Collaborative Study Protocol. 

1 FDA Guidance for Industry: The Use of Mechanical 
Calibration of Dissolution Apparatus 1 and 2 – CGMP, 
January 2010, US FDA, Center for Drug Evaluation  
and Research (CDER)

2 Dissolution Calibration; Recommendations for Reduced 
Chemical Testing and Enhanced Mechanical Calibration 
USP Pharmacopeial Forum, Vol. 26, No. 4, Jul-Aug, 2000

The objective of the collaborative study  
is to establish methodology for generating 
controlled vibration and measurement of 
vibration at specific locations on and near 
dissolution apparatus. Considerable effort 
has already been exerted to map various 
dissolution apparatus to determine the most 
appropriate locations to measure vibration. 
The correlation between the vibration  
source and measured vibration on dissolution 
apparatus will be determined on various 
basket and paddle configurations from 
multiple dissolution apparatus manufacturers. 
Secondly, a specification and tolerance  
will be determined based on the effects of 
vibration during the analysis of Prednisone 
reference tablets from USP and FDA. At the 
conclusion of the study protocol, a publication 
detailing the results of the collaborative study 
will be published in a peer-reviewed journal. 



The Wait is Over! 
Register now for your copy. 
Agilent has released its 2011-2012 
Dissolution Source Book catalog and 
you can register now to receive your 
printed copy!  

www.agilent.com/lifesciences/
sourcebook

The latest edition provides a detailed view 

of Agilent’s dissolution portfolio, including 
dissolution apparatus, automated systems, 
calibration and verification tools, dissolution 
software, UV-Vis and HPLC integration and 
physical testing products. 

•	 In-depth product descriptions and 
ordering details

•	 Regulatory information

•	 Useful tips and guides

•	 Specifications and more

Learn more: 
www.agilent.csm/lifesciences/dissolution
The information is subject to change without notice. 
© Agilent Technologies, Inc. 2011 
Printed in U.S.A., December 5, 2011 
5990-9587ENUC

Americas Field Support Center 
2850 Centerville Road 
Wilmington, DE 19808


