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Fluorescence and Absorbance Spectrometer
Duetta™ is a 3-in-1 spectrofluorometer that combines the functions of fluorescence and absorbance spectrometers simultaneously. Thanks to its high-speed, built-in CCD detector, the Duetta can acquire a full spectrum from 250 nm to 1,100 nm in less than one second, making it the fastest fluorescence spectrometer on the market.
Duetta uses A-TEEM™ technology to acquire absorbance, transmission, and fluorescence EEMs simultaneously – a true 3-in-1 instrument that corrects for the inner filter effect on the fly.
Data acquisition is more accurate because measurements are taken from the same spot without moving the sample and repeating the exercise.
To aid in the use of the Duetta and teach fluorescence spectroscopy principles in an undergraduate teaching laboratory setting, we have made a series of education labs. Designed to teach some of the most important concepts in fluorescence spectroscopy, these education labs can be used as is, or tailored to fit the needs of any undergraduate laboratory. To learn more about these labs, please visit Duetta Education Labs.
[image: ]
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Watch our On Demand webinar on "Development of Novel Fluorescence Probes: The Duetta Two-In-One Spectroscopy Solution"
 
[image: ]   [image: Science in Action Series]   [image: Spectroscopy Matters Series]
Segment: Scientific
Division: Fluorescence Spectroscopy
Manufacturing Company: HORIBA Instruments Incorporated
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A Superior Spectrometer Concept
The Future of Fluorescence
	Three-in-one Fluorescence and Absorbance Spectrometer
	UV-Vis-NIR Fluorescence Detection Wavelength Range from 250 to 1,100 nm
	Full 3-D Fluorescence EEM Acquisition in Less Than One Second
	Best in Class Fluorescence Sensitivity Specification of 6,000:1 RMS for Water Raman
	Automatic Correction for Primary and Secondary Inner Filter Effects (IFE)
	High Fidelity Molecular Fingerprinting with Unique A-TEEM™ (Absorbance-Transmittance Excitation Emission Matrix) Technology
	Millisecond CCD Detection of Entire Fluorescence Spectrum
	US FDA 21 CFR Part 11 compliant

Fluorescence and Absorbance in one Spectrometer!
Duetta can be used as a fluorometer, as a UV-Vis-NIR spectrometer to measure absorbance, or as an instrument that measures true molecular fingerprints, which require the acquisition of fluorescence and absorbance, correcting for IFE in real time.
Fluorescence in the Blink of an Eye!
Duetta’s ultra-fast, state-of-the-art CCD technology allows it to outperform, by orders of magnitude, any competitor using PMTs. It’s the fastest bench-top fluorometer in the world, and the only fluorometer that can acquire a full spectrum in less than 100 milliseconds! This state-of-the-art CCD technology also extends NIR wavelength detection to 1,100 nm, well beyond the limit of a standard PMT fluorometer.
Highest Fluorescence Sensitivity in its Class
Having the highest level of fluorescence sensitivity means that Duetta’s optimized design lets you measure lower concentrations of a sample, and provides better quality data.
EzSpec™ Touch-Screen Software!
Duetta debuts HORIBA’s new generation software interface with touch-screen utility, and a selection of Apps for routine analysis.
	[image: ]
Watch how EzSpec software performs the Pass/Fail
	[image: ]
EzSpec Software obtains a concentration curve


	[image: ]
EzSpec Software executes a Protein A280 concentration
	[image: ]
EzSpec Software discovers Fluorescence profiles in about 60s


A New Spectrometer Design
Fluorescence and Absorbance
Duetta’s two specialized sample detectors collect fluorescence at right angles to the excitation light, and absorbance straight through the sample.
[image: ]
Absolute Fluorescence Spectra with Real Time Inner Filter Effect (IFE) Correction
[image: ]
IFE limits the linearity of the fluorescence signal at higher sample concentrations due to primary and secondary re-absorption of fluorescence. Duetta’s unique design applies real time IFE correction to obtain absolute fluorescence spectra at higher sample concentrations.
CCDs Collect the Entire Emission Spectrum
[image: ]
Ergonomic, Hands Free, Sample Access
Duetta’s CCD detection takes a snapshot of the entire fluorescence emission spectrum from 250 to 1,100 nm. (So not only is it much faster but it also gives you much more information than the competition.)
Extended NIR Wavelength Range up to 1,100 nm
Near Infrared applications are growing rapidly, and Duetta is ready to meet the challenge with fluorescence detection from 250 to 1,100 nm, well beyond the reach of standard PMTs.
[image: ]
Emission from Neodymium Glass
 NIR detection comparing Duetta with PMT.
Easy Lamp Cartridge Replacement Lamp
[image: ]
Lamp cartridges are pre-aligned at the factory, guaranteeing perfect alignment upon snap-in replacement. No tools or service are required.
Smart Sample Accessory Trays
[image: ]
Switching from one type of sample holder to another could not be easier.
Without any tools or cables, Duetta’s spill-proof sample accessory trays are identified by EzSpec software, enable electrical power for the appropriate module (e.g. 4-position Peltier holder), and read an enabled
 sensor (e.g. temperature), if available.
Fully Automated Order Sorting Filters
Duetta includes excitation and emission cut off filters for automated elimination of second order grating effects, which otherwise interfere with the fluorescence signal of interest.
[image: ]
EEMs Acquired in Seconds
 Excitation Emission Matrix (EEM) acquired in 1 second, shows no second order scattering.
EzSpec Software
Apps at your Fingertips
From the EzSpec launch screen, each Apps icon intuitively helps you see and select the analysis you want to perform with a simple point and touch.
[image: ]
Apps:
	Autonomous Acquisition
	Pass/Fail
	Build/Use a Concentration Curve
	Protein A280

 
EzSpec lets you see your recent method and data, and your personal favorites.
[image: ]
Widest Range of Spectroscopic Acquisition Modes:
	Fluorescence emission spectra plus Abs & IFE*
	Fluorescence excitation spectra plus Abs & IFE*
	Capture fluorescence value plus Abs & IFE*
	Fluorescence EEM plus Abs & IFE*
	Fluorescence kinetics (emission spectra* or single point intensities)
	Absorbance and % Transmittance (spectra or kinetics)

 
* Unique to Duetta
[image: ]
Acquire Menu
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PDF Report Generator or Export:
	Includes data and results of fitting/processing
	Full method details
	2D and 3D graphs
	Instrument and user identification information
	Customizable logo
	Optional and customizable signature fields
	Full data and method traceability

Accessories
[image: ]
Optional Sample Holder Trays
SampleSnap-WJ: Thermostated and Micro-Stirred Cuvette Sample Tray
Self-identifying thermostatable, water jacketed cuvette holder (1 cm) with magnetic microstir motor. Sample tray can be installed in seconds without the need of a tool, and provides power for micro-stirrer. Requires, but does not include, external water bath.
SampleSnap-1Pelt: Single Cuvette Peltier Holder Sample Tray
Self-identifying single cuvette Peltier holder (1 cm) for automated temperature control and ramping from -15 to +105 degrees Celsius, with magnetic micro-stirrer. Sample tray can be installed in seconds without the need of a tool, and provides power and control of the Peltier device, and reads temperature. Includes external water circulator for heat sink.
SampleSnap-4Pelt: Four Position Peltier Cuvette Sample Tray
Self-identifying four position Peltier holder (1 cm) for automated temperature control and ramping from -15 to +110 degrees Celsius, with magnetic micro-stirrers under all four positions. Sample tray can be installed in seconds without the need of a tool, and provides power and control of the Peltier device, and reads temperature. Includes external water circulator for heat sink.
SampleSnap-UNI: Universal Variable Angle Sample Tray
Self-identifying sample holder with 360 degree variable angle goniometer for empirical determination of optimum sample angle. Sample tray can be installed in seconds without need of a tool. Requires, but does not include, solid sample holder accessory (SampleSnap-SS), powder sample holder accessory (SampleSnap-PWD) or cuvette holder accessory (SampleSnap-VACVT).
Sample Accessories for SampleSnap-UNI Universal Variable Angle Sample Tray
	SampleSnap-SS: Solid Sample Accessory
 Solid sample accessory for universal sample holder to be used with flat or solid samples such as thin films, cover slips, paper, gemstones and more. Requires, but does not include, SampleSnap-UNI.
	SampleSnap-PWD: Powder Sample Accessory
 Powder sample accessory for universal sample holder. Requires, but does not include, SampleSnap-UNI.
	SampleSnap-VACVT: Variable Angle Cuvette Sample Accessory
 Cuvette sample accessory for universal sample holder. Requires, but does not include, SampleSnap-UNI.

Additional Accessories
K-210: Six pack of windows for powdered sample holder
K-151: 10 mm quartz cuvette
LampSnap: Replacement Duetta light source assembly with pre-aligned xenon arc lamp
K-AFILTER: Replacement Duetta air intake filter
* Duetta includes a standard room temperature single cuvette sample holder tray.
Applications
Duetta supports applications in a wide variety of fields
	Chemistry
	Life Sciences
	Materials Research
	Food Science
	Earth Sciences

Chemistry/Photochemistry
[image: ]
Pyrene in a solution of A-B-A triblock copolymer micelles is solvated in the hydrophobic core solvent environment. 3D EEMs can be shown in contour, waterfall plot, or 2D overlay mode.
Biology and Biochemistry
[image: ]
BSA protein measured from 5° C to 60° C and the peak intensity and peak wavelength are plotted vs. temperature of the protein solution. Measured using the SampleSnap-4Pelt 4-position Peltier temperature-controlled cuvette holder.
Materials
[image: ]
Polymer Aggregation and Structure. Temperature dependent spectra showing polymer micellization.
Molecular Binding (FRET)
[image: ]
A. Kinetic spectral scans of native BSA protein with rapidly added ANS (3x10-6 M). Spectra taken every 100 ms after ANS addition. As ANS binds to native BSA, the BSA Trp emission decreases and the ANS emission increases as a result of FRET due to proximity of excited Trp and ANS. 
 B. Kinetic spectral scans of SDS-denatured BSA after addition of ANS. Much higher ANS concentration (4x10-5 M) is required to affect binding to enatured BSA; no FRET is observed due to increased distances between ANS and Trp.
Rare Earths
[image: ]
Emission spectra of a series of glass materials containing different lanthanides. Measured using the SampleSnap-Uni solid sample holder.
Protein Biophysics
[image: ]
Comparison of bovine serum albumin protein and the same protein denatured by sodium dodecylsulfate (SDS). The emission peak narrows and shifts 15 nm to the blue.
Pharmaceuticals
[image: ]
Quenching: Fluorescence monitoring of the titration of 1 M potassium iodide (KI) into a solution of 2-aminopyridine, a common small molecule drug pre-cursor.
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	 	Duetta	Duetta-Bio
	Acquisition Modes	Absorbance and Fluorescence Spectrometer
	Fluorescence Sensitivity	Water Raman SNR >6,000:1 RMS, 350 nm excitation, 5 nm slits
	Spectral Acquisition Rate	510,000 nm/min
	EEM Acquisition Rate	As fast as 1 second (sample and wavelength dependent)
	A-TEEM Acquisition Rate	As fast as 30 seconds (sample and wavelength dependent)
	Fluorescence Detector	CCD/Spectrograph
	Fluorescence Detector Range	250 to 1,100 nm
	Fluorescence Bandwidth	1, 2, 3, 5,10, 20 nm (excitation and emission)
	Light Source	75 W Xenon arc lamp. Dedicated cartidge for snap-in replacement
	Excitation/Absorbance Wavelength Range	250 to 1,000 nm
	Absorbance Detector	Silicon Photodiode
	Absorbance Detector Range	250 to 1,000 nm
	Absorbance Bandwidth	1, 2, 3, 5,10, 20 nm
	Absorbance Range	0 to 2 A
	Absorbance Accuracy	+/- 0.02 A
	Wavelength Accuracy	+/- 1 nm
	Computer Requirements	Windows 10 or 11 64-bit OS, laptop or PC with at least 1 USB port (more for additional accessories)
	Software	EzSpec™
	Dimensions (W x D x H)	17 x 20.4 x 14.4 inches; 43.18 x 51.816 x 36.576 cm
	Weight	45 pounds; 20.4 kg
	Polarizers (Time of Purchase)	Not Available	Yes (280 to 750 nm)




Rapid Quality Assessment of Essential Oils using Fluorescence Excitation-Emission Matrix Spectroscopy

[image: Rapid Quality Assessment of Essential Oils using Fluorescence Excitation-Emission Matrix Spectroscopy]
The Duetta was used to collect Excitation-Emission Matrices that distinguish different species of essential oils, as well as the same species by region of origin. A 50/50 mixture of lavender and eucalyptus demonstrated the ability of the approach to qualitatively identify an adulterant.
Read more


Using Duetta to Detect Saffron Adulteration

[image: Using Duetta to Detect Saffron Adulteration]
Saffron is a target for adulteration due to its high price. Other compounds can be added, such as minerals, oils or synthetic colorants. The two in one Duetta spectrometer was used to rapidly acquire Excitation Emission spectra for different saffron samples from different suppliers.
Read more


Quantitative Determination of Chlorophyll A with the Duetta Dual Fluorescence/Absorbance Spectrometer

[image: Quantitative Determination of Chlorophyll A with the Duetta Dual Fluorescence/Absorbance Spectrometer]
HORIBA’s Duetta, a CCD-based dual fluorescence/absorbance spectrometer is a very capable instrument for the determination of Chl A concentration by fluorescence due to its inherent sensitivity and ability to automatically correct for the inner filter effect (IFE), which ensures a very high dynamic range for such analysis. It also can be used to quantify the concentration of the standard stock solution by absorbance, thus eliminating a need for a dedicated UV-VIS spectrometer.
Read more


The Power of Duetta and EzSpec Software for Biological Applications

[image: The Power of Duetta and EzSpec Software for Biological Applications]
Duetta is an analytical instrument capable of recording both the fluorescence and the absorbance of a sample. Absorbance data provides concentration-dependant information on non-fluorescent compounds. Through its user-friendly software, Duetta allows different measurements related to biomolecules like DNA, RNA and proteins including protein concentration, DNA/RNA purity, finding the concentration of an unknown sample based on a standard-based calibration curve, Pass/Fail testing and all standard fluorescence and absorbance related measurements. All these functionalities are possible through dedicated applications in EzSpec™ software for Duetta.
Read more


Protein Quantification at Low Concentration using Fluorescence and Absorbance

[image: Protein Quantification at Low Concentration using Fluorescence and Absorbance]
In this application note, we highlight the high sensitivity of the Duetta for measuring transferrin at very low concentrations. The Duetta spectrofluorometer combines both fluorescence and absorbance measurements simultaneously, thus providing key advantages for protein analysis.

In parallel, we compare the fluorescence results obtained using the Duetta with absorbance results obtained with a dedicated low-volume, benchtop spectrophotometer.
Read more


How Inner-Filter Effects (IFE) can affect your fluorescence measurements: A case study - Colloidal InP Quantum Dots

[image: How Inner-Filter Effects (IFE) can affect your fluorescence measurements: A case study - Colloidal InP Quantum Dots]
During the last two decades, a great deal of attention has been focused on the optoelectronic properties of nanostructured semiconductors or Quantum Dots (QDs).
Read more


Quantum Dot Absorbance, Photoluminescence Spectra and Lifetimes

[image: Quantum Dot Absorbance, Photoluminescence Spectra and Lifetimes]
Quantum dots (QDs) are semiconducting spheres in the size typically in the range of 1 to 10nm. The size of these small spheres give quantum dots the semiconducting properties and resulting photoluminescence that would not necessarily occur for the same material on larger scales.
Read more


Protein A280 for Protein Concentration

[image: Protein A280 for Protein Concentration]
The new HORIBA Duetta fluorescence and absorbance spectrometer offers many unique benefits for molecular spectroscopy. It is primarily thought of as a spectrofluorometer that combines absorbance and fluorescence spectroscopy to correct the fluorescence fingerprint for concentration-related effects. Duetta can also be used as a precise absorbance spectrometer. This application note
explores the use of Duetta for a common absorbance application, the Protein A280 application.
Read more
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Do you have any questions or requests? Use this form to contact our specialists. 
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[image: measurementTechnique]Fluorescence
What is Fluorescence?
The term fluorescence refers to one type of luminescence. Luminescence, broadly defined, is light emission from a molecule. There are several types of luminescence.
Read more



[image: measurementTechnique]Photoluminescence and Electroluminescence
What is Photoluminescence Spectroscopy
Photoluminescence spectroscopy, often referred to as PL, is when light energy, or photons, stimulate the emission of a photon from any matter.
Read more
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[image: Auto Titration Injector F-3005 and F-3006]

 Auto Titration Injector F-3005 and F-3006
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 CFD-2G
 Amplifier-Discriminator
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 DAS6
 Decay Analysis Software
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 DataStation
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 DeltaFlex
 TCSPC/MCS Fluorescence Lifetime System
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 DeltaPro
 TCSPC Lifetime Fluorometer
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 EzSpec Software
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 FL-1013 Liquid Nitrogen Dewar Assembly
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 Fluorolog-QM
 Modular Research Fluorometer for Lifetime and Steady State Measurements



[image: FluoroMax Plus]

 FluoroMax Plus
 Steady State and Lifetime Benchtop Spectrofluorometer
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 Hybrid Picosecond Photon Detector (HPPD) Series
 HORIBA’s latest development in TCSPC detector technology
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 ImaQuest Fingerprint Enhancement Software Suite
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 MicroMax 384 Microwell-Plate Reader
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 Nanosizer
 For Single‐Walled Carbon Nanotube Excitation‐Emission Map Simulation and Analysis
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 PPD Photon Counting Detector
 Single photons detection with picosecond accuracy
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 PrintQuest
 Automated Fingerprint and Palmprint Identification - AFIS & APIS Systems
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 SFA-20 Stopped Flow Device
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 SpectraLED
 LED Phosphorescence Light Sources
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 TDM - The Time-Domain Monochromator
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 Ultima
 Ultra Fast TCSPC Lifetime Fluorometer
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 Aqualog - Water Treatment Plant Analyzer
 Automated Organic Analysis & Early Warning Sentinel



[image: Aqualog Datastream]

 Aqualog Datastream
 For Instant Water Quality Reports
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 Auto Titration Injector F-3005 and F-3006
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 CFD-2G
 Amplifier-Discriminator
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 DAS6
 Decay Analysis Software
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 DataStation
 


[image: DeltaDiode]

 DeltaDiode
 TCSPC Pulsed Sources
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 DeltaFlex
 TCSPC/MCS Fluorescence Lifetime System
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 DeltaPro
 TCSPC Lifetime Fluorometer
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 EzSpec Software
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 EzTime Software
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 FL-1013 Liquid Nitrogen Dewar Assembly
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 FLIMera
 SPAD array imaging camera for dynamic FLIM studies at real time video rates
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 Fluorolog-QM
 Modular Research Fluorometer for Lifetime and Steady State Measurements
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 FluoroMax Plus
 Steady State and Lifetime Benchtop Spectrofluorometer
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 Hybrid Picosecond Photon Detector (HPPD) Series
 HORIBA’s latest development in TCSPC detector technology
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 LabRAM Odyssey
 Confocal Raman Imaging & High Resolution Spectrometer
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 LabRAM Odyssey Semiconductor
 Photoluminescence and Raman Wafer Imaging
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 LabRAM Soleil
 Multimodal Confocal Raman Microscope
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 MicroMax 384 Microwell-Plate Reader
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 Modular Raman Microscope
 Flexible Raman System
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 Modular TeraHertz Raman Spectrometer
 Affordable ultra-low frequency Raman spectrometer down to 10 cm-1
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 Nanolog
 Steady State and Lifetime Nanotechnology EEM Spectrofluorometer
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 Nanosizer
 For Single‐Walled Carbon Nanotube Excitation‐Emission Map Simulation and Analysis
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 PPD Photon Counting Detector
 Single photons detection with picosecond accuracy
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 QuantaPhi-2
 PLQY Integrating Sphere
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 SFA-20 Stopped Flow Device
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 SpectraLED
 LED Phosphorescence Light Sources
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 TDM - The Time-Domain Monochromator
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 Ultima
 Ultra Fast TCSPC Lifetime Fluorometer



[image: Universal Fiber Coupling Solution]

 Universal Fiber Coupling Solution
 Connect any of our steady state and hybrid fluorometers to virtually any upright or inverted microscope!
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 XploRA™ PLUS
 Raman Spectrometer - Confocal Raman Microscope
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