
Science with Passion

INTRODUCTION
The KNAUER LH 8.1 is an analytical, modular and cus-
tomizable XYZ autosampler (Fig. 1). It combines the 
main functions of an autosampler, sample storage 
and sample injection, with additional options for high 
sample capacity, customizability, liquid handling and 
sample preparation. 

SUMMARY
Sandwiches in liquid chromatography? Sounds a little strange, doesn’t it? Generally, 
a sandwich can be described as any dish in which bread serves as a container or 
wrapper for a filling. Let’s change the bread to common HPLC solvents and the 
filling to a sample. Add some small air gaps and bang... now we have a sandwich 
of liquids. 
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Using sandwich mode means that only the amount of 
sample that will be injected is aspired by the syringe. 
The sample is trapped between air gaps and transport 
solvent plugs (Fig. 2), preventing peak broadening 
already during the injection process. This injection 
mode provides very high precision and none of your 
sample gets lost.

Sandwiches for all – benefits and injection 
principles of the KNAUER  
Liquid Handler LH 8.1

One of the features of the LH 8.1 is the “Sandwich” 
injection mode.

Fig. 1  LH 8.1 in 557 mm version in combination with an AZURA Analytical 

HPLC system

Fig. 2  Schematic illustration of sandwich build-up in the syringe
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Sandwiches for all – benefits and injection principles 
of the KNAUER Liquid Handler LH 8.1

LH 8.1 supports also “Full Loop” injection mode. Here, 
the sample loop is filled completely with the sample 
and maximum injection precision is achieved (Fig.3).

With the exemplary separation of uracil, paracetamol, 
theophylline and caffeine we show that also HPLC can 
make sandwiches.

The measurements were also carried out using full loop 
injection mode. The following chart (Fig.5) compares 
the relative standard deviation of the peak area for both 
used injection modes.

Fig. 3  Schematic illustration of full loop injection

Fig. 4  Overlay of five replicates with sandwich injection mode, (1) uracil (2) 

paracetamol (3) theophylline (4) caffeine

Fig. 5  Comparison of relative standard deviation of peak area,  

red – sandwich injection, blue – full loop injection

SAMPLE PREPARATION
Single standards were weighed in and dissolved with 
100 % methanol. Stock solutions of  β=1 mg/ml for 
each compound were prepared. A mixed standard with 
all four analytes was diluted with 40 % methanol to a 
concentration of β=0.05 mg/ml for each compound. An 
injection volume of 5 µl was used for all measurements.

RESULTS
The mixed standard was separated under isocratic 
conditions with a mixture of methanol:water 40:60 
(v/v). All analytes are baseline separated. Figure 4 
shows an overlay of five injections with the sandwich 
injection mode.
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For both injection modes the relative standard 
deviation (% RSD) for peak area was below 0.13 % for 
all peaks in this exemplary application. The values 
for full loop injection showed slightly better results.  
This injection mode is known to give maximum 
repeatability if a sufficient overfill of the loop is 
programmed. In our case, the fourfold overfill gives 
the highest injection precision, but also requires a large 
sample volume. The amount of used and lost sample 
for an injection volume of 5 µl is summarized in Table 1. 

7. CONCLUSION
The liquid handler LH 8.1 combines the benefits of 
a “traditional” liquid handler and an autosampler.  
Modular design, high sample capacity as well as out-
standing analytical performance are only some of the 
customers’ benefits. The sandwich injection mode 
provides the same values for repeatability as a full 
loop injection but without any sample loss. Finally, we 
were able to show that sandwiches are a good choice, 
also in HPLC.

Mode
Injected 

volume [µl]

Aspired 
sample

volume [µl]
Sample  
loss [µl]

Additional 
solvent [µl]

Sample 
Loop [µl]

Sandwich 5 5 0 14 20

Full Loop 5 20 15 0 5

Tab. 1 Sample consumption for sandwich and full loop injection

MATERIAL AND METHODS
Tab. 2 System configuration

Tab. 3 Method settings

Tab. 4 LH 8.1 wash settings

Instrument Description Article No.

Liquid Handler LH 8.1 Liquid Handler, 557 mm version 
with Robotic Cooler, including injection 
valve and fast wash station

A51001

Syringe for both 
injection modes

Hamilton X-Type 25µL PTFE Tip, fixed 
needle 22s gauge

A510542

Pump AZURA P 6.1L Low Pressure Pump,  
862 bar

APH34EA

Detector AZURA Detector DAD 2.1L, 190 – 700 nm ADC01

Flow cell Standard KNAUER LightGuide UV Flow 
Cell Cartridge

AMC19XA

Thermostat AZURA CT 2.1 ATC00

Column Eurospher II 100-5 C18, 
Column 150 x 4 mm

15DE181E2J

Software ClarityChrom 9.1.0 - Workstation,  
autosampler control included

A1670

Software ClarityChrom 9.1.0 - System suitability 
extension (SST)

A1677

Parameter Value

Eluent Methanol:water 40:60 (v/v), premixed

Flow rate 1 ml/min

Gradient isocratic

Temperature 25 °C

Detection UV@ 273 nm

Sampling rate 20 Hz

Time constant 0.05 s

Injection volume 5 µl

Injection mode Sandwich (20 µl sample loop), Full loop (5 µl sample 
loop)

Sandwich liquid Solvent 1

LH 8.1 syringe 25 µl

Run time 4.5 min

Parameter Value

Solvent 1 Methanol:water 40:60 (v/v), premixed

Solvent 2 -

Pre-clean syringe Clean with Solvent 1: 2 cycles, 25 µl, Stay

Post-clean syringe Clean with Solvent 1: 2 cycles, 25 µl, Stay

Valve wash Clean with Solvent 1: 1 cycle, 25 µl

Foto: Pixabay

https://store.knauer.net/de/shop/a51001-lh-8-1-liquid-handler-557-mm-version-mit-robotic-cooler-incl-injektionsventil-und-fast-wash-station-87288
https://store.knauer.net/de/shop/a510542-hamilton-x-type-25ul-ptfe-tip-fixed-nadel-22s-gauge-50408
https://store.knauer.net/de/shop/aph34ea-p-6-1l-pumpe-ndg-mit-10-ml-pumpenkopf-edelstahl-862bar-degasser-und-mixer-600-ul-63170
https://store.knauer.net/de/shop/adc01-azura-r-dad-2-1l-diodenarray-detektor-62921
https://store.knauer.net/de/shop/amc19xa-uv-flusszellen-kartusche-lightguide-analytisch-10-mm-2-ul-edelstahl-1-16-50-bar-up-to-5-ml-min-63033
https://store.knauer.net/de/shop/atc00-azura-r-ct-2-1-saulenthermostat-fur-bis-zu-8-hplc-saulen-mit-temperaturbereich-zwischen-5-85degc-63313
https://store.knauer.net/de/shop/15de181e2j-eurospher-ii-100-5-c18-saule-150-x-4-mm-45880
https://store.knauer.net/de/shop/a1670-claritychrom-9-1-0-station-lizenz-fur-ein-system-eine-zeitbasis-49392
https://store.knauer.net/de/shop/a1677-claritychrom-9-1-0-system-suitability-option-49437

