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PC-controlled dosing and liquid handling
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Summary
The preparation of demanding and/or toxic standard solutions in GLP/GMP- and 
FDA-regulated laboratory surroundings requires precise, absolutely safe and 
intelligent dosing systems. The Dosino, which has proven itself worldwide in the 
titration and sample preparation sectors, is ideally suited for such tasks. It 
guarantees fully documented working procedures and reproducible results. Its 
typical applications lie primarily in the fields of synthetic chemistry and sample 
preparation. 

In synthetic chemistry, PC-based systems are increasingly being used for moni-
toring and controlling units. Typical liquid handling applications are the precise 
and safe dosing of aggressive and/or harmful solutions as a function of time, 
temperature, pH and other parameters. A further interesting Dosino application is 
the synthesis of metal-organic compounds in pilot plants. 

Despite increasing possibilities for automation, sample preparation procedures are 
often still carried out manually. This is not only very labor-intensive, but also leads 
to errors. By the use of modern dosing systems in combination with modern 
Robotic Sample Processors, such sample preparation steps as pulverization, 
mixing, filtering, diluting and metering out can be reliably automated. In addition 
to the savings in time, the reproducibility and correctness of the analytical results 
are also improved.

Introduction
The Dosino technology applies the classical piston buret concept “upside down”, 
i.e. the drive is located above the high-precision glass cylinder. 

The advantages of this concept are: in case of a leak, the substances to be dosed 
out, some of which are aggressive, can no longer damage the drive. This 
arrangement is extremely compact and practical. The Dosing Units of the 800 
Dosino can be mounted directly on bottles and canisters equipped with GL 45 
srew heads. Adapters are available for the other types of threads. The ceramic disk 
located beneath the glass cylinder serves four freely definable ports for dosing 
functions. The glass cylinder can be emptied completely; the remaining dead 
volume is extremely low. The whole dosing procedure is not affected by air 
bubbles. The Dosino can also aspirate defined volumes of several solutions (and 
air), mix them, dilute them and dose them. This results in numerous possibilities 
for PC-controlled laboratory dosing, some of which are presented here.

Synthesis of metal-organic compounds
Preparative work with metal-organic compounds, which are extremely important 
in organic synthesis, is usually only possible in the absence of air, as they tend to 
react violently with moisture or oxygen. This means that the whole synthesis 
apparatus, including all connections to the Dosino, must be thoroughly purged 
with a protective gas after a previous check for leaks. 

In the majority of applications, organo-
magnesium and organo-lithium compounds 
and occasionally also silicium tetrachloride 
are added to carbonyl compounds. The 
dosing rates of the organo-metal com-
pounds are in the range 0.1...2 mL/min; 
dosing times are from 2...5 hours. 

In addition to its robustness, users value the 
flexibility and mobility of this dosing system, 
as it can be easily transported from one 
synthesis apparatus to the next. The Dosino 
excels by its precision, in particular at low 
dosing rates and in long-term dosing proce-
dures involving small volumes; it is far 
superior to gravimetric dosing systems.

Preparation of standards
The preparation of calibration standards is a frequent source of error, particularly 
in shift work with changing personnel; this is usually caused by pipetting
inaccuracy and insufficiently cleaned volumetric apparatus.

By using an automated dosing system consisting of 800 Dosino, 846 Dosing 
Interface and 840 Touch Control, individual errors are avoided by the user-
independent preparation of the standards. In addition, contact with harmful 
substances is also reduced (1). 

A sample assignment table ensures that 
samples with their own sample identification 
are automatically processed by the correct 
method. Repetitive identifications, such as 
occur in the preparation of external 
calibration standards, are saved in text 
templates and can be used again at a later 
date. For the preparation of a defined 
concentration of internal standard, automa-
tic standard addition is carried out after 
previously weighing out the sample. 

An individualized operator interface allows the amount of information that a 
window contains to be freely definable; this means that the user can only see the 
functions that are required. In order to increase the robustness of the system, the 
touch-sensitive control is used in preference to PC control. 

Determination of pharmaceutical ingredients
In the determination of paracetamol, caffeine and propyphenazon in analgetics, 
the 800 Dosino can be used in combination with the 815 Robotic Filtration 
Soliprep as a sample preparation system for HPLC (2).

The tablets are automatically treated with eluent and then pulverized by a 
homogenizer. The resulting suspension is stirred for a few minutes before it is 
filtered through a disposable filter into a PP sample vessel or vial. The control of 
the dosing, filtering and sample changer operations, some of which are carried 
out in parallel, is by tiamo™, the laboratory automation and titration software. 

(a) left: tablets before eluent addition and pulverization

right: suspension, consisting of eluent und pulverized tablets

(b), (c): transfer within the rack and subsequent filtration of the suspension 
through disposable filters into PP sample vessels (b) or vials (c)

Further applications of the various Soliprep systems cover the determination of 
water and benzbromaron in tablets, the determination of the CTAB surface 
(adsorption of N-cetyl-N,N,N-trimethyl ammonium bromide) of silica gels or soot 
and many more.

Summary
The 800 Dosino controlled by tiamo™ (parallel operation) or Touch Control 
(single or tandem operation) can be used universally for dosing and liquid handling 
tasks in both the analytical laboratory or directly in the synthesis laboratory.

References
(1) E. van der Heijden and A. Steinbach, Automated preparation of surrogate mixtures for the 

determination of octane and cetane numbers, Pittcon 2008, http://products.metrohm.com 
(search for 8.000.6022EN).

(2) E. van der Heijden and P. Krebs, Probenvorbereitung im analytisch-chemischen Labor, GIT 
Labor-Fachzeitschrift 52,11-13 (2008).

1Deutsche Metrohm GmbH & Co. KG, D-70794 Filderstadt/Germany, e.vanderheijden@metrohm.de, phone +49 711 770 88 27
2Metrohm AG, CH-9101 Herisau/Switzerland, ast@metrohm.com, phone +41 71 353 86 10 

(c)(a) (b)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 2400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 10.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 2400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 10.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 10.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /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 <>
    /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.)
    /DEU <>
  >>
  /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 [4000 4000]
  /PageSize [612.000 792.000]
>> setpagedevice


