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CAD - 3200 is Focus on the field of  chromatography and mass spectrometry to move 
towards  the international advanced  level and provide  customers with advanced  and 
reliable laboratory analysis solutions!

Chromatographs, especially  high-performance  liquid chromatography (HPLC) , have 
become a widely used analytical tool due to their qualitative and quantitative capabilities. 
The detector, as the eye, becomes an essential component.

CAD:  Universal Quality  Detector,
Principle: Detect the charge of aerosols after atomization of the substance to be measured.
Detection  of objects:  non-volatile compounds and semi-volatile compounds.

UV detection(top) and CAD detection(bottom) of astragalus particles

Liquid  chromatography  detector:

Charged Aerosol  Detector (CAD): 
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1.  Can detect both  non-volatile and semi-volatile compounds.
2.  Is a  mass detector with consistent  response
3.  No structure discrimination, no ionization  required.
4. Sensitivity far exceeds RI and ELSD,  comparable to UV
5.  Gradient compatible, suitable for HPLC,  UHPLC, Prep-LC,  etc.
6. Simple  operation,  low operating  and maintenance costs.

• Refractive lndex(RI):
Low sensitivity, incompatible with gradients and very sensitive to temperature.

• Absorbance (VWD,  DAD, Fluorescence):
The compound  molecule must  contain a chromophore. If the  chromophores are not 
uniform, the response consistency between compounds will be poor.

Mass Spectrometry (MS):
High sensitivity and powerful function,  but expensive,  high operating costs, and high 
skill requirements for operators
Evaporative Light Scattering (ELSD):
Unpredictable intercom pound responses and complex "S"• shaped nonlinear calibration 
curves, limited dynamic range

Features of Charged Aerosol  Detector (CAD):

Liquid  chromatography  detector:
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CAD v/s ELSD:

ELSD Disadvantages:
• ELSD has an "S" shape in response with a narrow linear range.
• ELSD response consistency is poor
• For full-range quantitation, 4 orders of magnitude dynamic range calibration curves 
require multiple injections at different gains.
• Low sensitivity: poor response of low- concentration samples

CAD vs. ELSD Response curve comparison

Type

Detection method

Accuracy

Composition Dependence

ELSD

Scattered light from dry aerosols

Significantly affected by particle refractive 
index

Very small dielectric constant 
dependence

CAD

Charge on dry aerosol

Advantages:

In low-content regions,the index response 
decreases rapidly, exhibiting a narrow 
dynamic range, large slope variations, 
and poor accuracy

It can be used for low-content detection
has a wide dynamic range,a gradually 
changing slope, and higher accuracy.

Peak area

Sample Size



05

High sensitivity:
Good repeatability:

Comparable to UV detectors, LOD reaches sub-nano level

Adopting  a single gas path  design,  gas consumption  is as low 
as 3L/min

Employing a hard needle spray design, it eliminates wobbling 
during capillary spraying, with an RSD of <1%

Low gas 
consumtion:
Good repeatability: Employing a hard needle spray design, it eliminates wobbling 

during capillary spraying, with an RSD of <1%
Wide  linear range: Built-in  algorithm  conversion,  linear range up to 4 orders of 

magnitude
High response
consistenc:

High consistency across different types of analysis of the same 
quality

Easy to use
online:

It can be easily connected to various brands of liquid 
chromatographs

Features:
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Comparison of performance parameters:

First Direct Corona Charge Mode: for better repeatability and higher 
sensitivity

Index
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The innovatively developed coaxial hard cone spray needle improves spray stability 
while maintaining spray efficiency, significantly enhancing the repeatability of the 
CAD- 3200, achieving an RSD value of <1%.

CAD- 3200

- Under the same conditions, the peak area of the 3200 CAD was significantly larger 
than that of a competitor.
- The standard deviation of the peak area of each analyte was 7.4%, while the devia
tion of the competitor was 13.96%.
- This result indicates that the 3200 CAD performs better in terms of response consistency.

The results show that the 3200 CAD has a better s/no ratio at low concentrations, 
which is conducive to improved sensitivity and reproducibility.
LOD , ci=2× HN× cV/20H,
CI-minimum detection concentration, ppm;
HN - Noise peak height, mV;
c - sample concentration, ppm;
H-sample peak height, mV;
V-Injection volume, μL.

Corona Veo RS Instrumax CADetector a1

• Coaxial hard cone spray that rejects uncertain swing of capillaries and 
improves reproducibility:

Better response consistency:

Better repeatability, lower detection limits:
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In terms of caffeine, the 3200 CAD has a minimum detection concentration of 0.4 ppm, 
which is a sub-nanogram level.

Connection with HPLC: Using analog-to-digital converters provided by different ma-
nufacturers as third-party detectors, the 3200 CAD signal is connected to the chrom-
atography workstation for recording, chromatogram generation, integration, and data 
processing.
Data is recorded and processed via the N2000 chromatography workstation.
For chromatography systems with built-in communication protocols, the 3200 CAD 
can be directly controlled online, enabling condition setting,signal recording,and data
processing.

Comparison of performance parameters:

The connection with various brands of LC is flexible and compatible:

Market / Application:
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Drug analysis:
Research on drug-related substances:
Examples include the detection of paclitaxel degradation impurities,tenofovir disoproxil 
fumarate impurities, related substances in gadobutrol monohydrate, some related sub-
stances in metoprolol succinate powder, and the content of deoxycholic acid in deoxy-
cholic acid powder.
Determination of excipient content:
Examples include Span, polydextrose,sodium alginate,sorbitol,sucralose,polyethylene 
distearate, fatty acids, sodium lauryl polyoxyethylene ether sulfate, and lactic acid.
Biopharmaceutical process residue analysis:
Examples include stabilizers (glucose, sucrose, sorbitol, etc.),buffers (arginine,glycine, 
etc.), surfactants, and defoamers (polypropylene glycol, Span, Tween, etc.).
Determination of active ingredients of traditional medicine:
Detection of fritillary alkaloids and fritillary alkaloids in fritillaria bulbs,and determination 
of the contents of ginkgolide and ginkgolide A in ginkgo leaf extract.
Injection analysis:
Determination of amino acid content in compound amino acid injection, and content of 
glucose and sodium chloride in glucose sodium chloride injection

food analysis:
sugar analysis:
The content of fructose syrup in honey, the content of uronic acid, amino sugar and
various neutral monosaccharides in polysaccharides, and the content of arginine, gl-
ucose, fructose and xylose in culture media such as corn steep liquor were detected.
Oil analysis:
Detection of triglycerides in edible oils such as peanut oil, corn oil, rapeseed oil, and 
olive oil.
Functional drinks:
Determination of taurine and caffeine
liposomes:
Other analysis
Detection of phospholipids such as dipalmitoylphosphatidylcholine,dipalmitoylcholine 
(DPPC), distearatelcholine (DSPC), and myristoylphosphatidylcholine (DMPC).

Applications of CAD:
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• Highlight：
• DAD and CAD dual configuration combination;
• DAD: iridoid components;
• CAD: oligosaccharide components;
• The difference in composition before and
after the preparation of Morinda sample;

- The basic content of quality standards
• Fingerprint pattern establishment
• Key quality attribute identification
• Simultaneous determination of multiple component contents
• Evaluation of value transfer relationships
• No UV absorption active ingredient characterization
• Characterization of highly polar active ingredients
• Isomer active ingredient analysis
• Qualitative quantification of major
• classes of active ingredients

UPLC: DAD+CAD for the analysis of Morinda salt before and after roasting

CAD provides new analytical methods and ideas for the study of classic 
prescriptions

Comparison of CAD and UV of the classic famous prescription:

Charged Aerosol Detector（CAD）
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Column: Comixshell CARP 2.7 μm 150× 4.6 mm
Mobile phase: 0.05% TFA water or 0.1% TFA
Flow rate: 1.0mL/min
Column temperature: 30° C 
Detector: Sparkflux2000 CAD
Drying tube temperature: 40° C

Liquid phase analysis of camphor sulfonic acid:
(This method is also applicable to the simultaneous detection of taurocholic acid and 
sodium ions)
Chromatographic column: Comixsil ACRP 5µm 150×4.6mm 
Mobile phase: 400 mL acetonitrile + 100 mL water + 500 mL 40 mM ammonium 
acetate (pH 4)
Flow rate: 1.0 mL/min
Detector: Sparkflux2000 CAAD
Drying tube temperature: 40° C
Ionization voltage: 3KV

HPLC-CAD analysis of hydrazine and camphor sulfonic acid
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Column: Comixsil ACRP 5 μm 150× 4.6 mm
Flow rate: 1.0mL/min
Detector: Hunan Lingfeng Sparkflux2000 CAD
Drying tube temperature: 35° C,
Ionization voltage: 3KV
1. Glucose
2. Glucuronic acid
Mobile phase 1: 
acetonitrile: 200mM pH 4 
ammonium acetate =70:30
Mobile phase 2:
acetonitrile: 80mM pH 4
ammonium acetate =75:25

Note: This method can
also analyze various
monosaccharides, 
disaccharides and 
polysaccharides, such
as glucose, fructose,
xylose, sucrose, etc.

Column: Comixsil ACRP 5 μm 100× 4.6 mm
Mobile phase: 300mL acetonitrile + 100mL water
+ 600mL 100mM ammonium formate (pH 3)
Flow rate: 1.0 mL/min
Detector: Sparkflux2000 CAD
Drying tube temperature: 35° C,
Ionization voltage: 3KV

Column: Comixsil ACRP 5μm 250× 4.6mm
Mobile phase: acetonitrile: 100mM ammonium
formate (pH 3) =50:50
Flow rate: 1.0mL/min 
Column temperature: 30° C 
Detector: Sparkflux2000 CAD
Drying tube temperature: 35° C,
Ionization voltage: 3KV

HPLC-CAD analysis of glucose and glucuronic acid:

HPLC-CAD analysis of 1,5-naphthalene disulfonic acid and methyl 
glucosamine:
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Column: Comixsil HCS 3u 150× 4.6 mm)
Flow rate: 1 mL/min
Injection volume: 2 μL
Detector: Sparkflux2000 CAD
Drying tube temperature: 35° C,
Ionization voltage: 3KV

1. Chloride ions 
2. Glutamine 
3. Glutamic acid
4. Arginine
5. Lysine

Column: Comixsil ACRP 3μ 150*4.6mm
Flow rate: 1mL/min
Mobile phase: A: H2O; B：ACN； C: 200 mM ammonium formate (pH 3)
Detector: Sparkflux2000 CAD
Drying tube temperature: 40° C,
Ionization voltage: 3KV

Acetonitrile: 200mM ammonium acetate  (pH5)=75:25

Mobile phase: acetonitrile: 200mM ammonium acetate (pH5)=65:35

HPLC-CAD analysis of amino acids:

HPLC-CAD separation detection of ions

Acetonitrile: 200mM ammonium acetate (pH5) = 70:30
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The gradient method

This method is explained by using liquid chromatography combined with a CAD detector 
and column to retain a variety of anions and cations through anion/cation exchange to 
achieve the detection of anions and cations.
This method is also suitable for the analysis  of other inorganic ions when adjusting the
organic ratio and buffer salt concentration.

Column: Comixsil HAX 3u 100*3.0mm
Flow rate: 0.8mL/min
Mobile phase: A: H2O; B：ACN； C: 200 mM ammonium formate (pH 3)
Detector: Sparkflux2000 CAD
Drying tube temperature: 40° C,
Ionization voltage: 3KV

1. Sodium ion
2. Phosphate
3. Phosphite
4. Methane sulfonate
5. Chloride
6. Citrate
7. Bromide
8. Nitrate
9. Iodide
10. Trifluoroacetate
11. Perchlorate
12. Sulfate

Comparison of performance parameters:

HPLC-CAD method separates and detects 11 anions :
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Column: Comixsl HAC 5u 100*3.0mm
Flow rate: 0.6mL/min
Injection volume: 2 μL 
Detector: Sparkflux2000 CAD
Drying tube temperature: 35° C,
Ionization voltage: 3KV

Mobile phase:
A: Acetonitrile: Water: 100 mM ammonium formate
pH 3 = 75:20:5
B: Acetonitrile: Water: 100 mM Ammonium formate 
pH 3 = 40:40:20
Gradient Method:

Eight aminoglycosides analysis by HPLC-CAD:

1.Erythromycin
2. Spectinomycin
 3. Hygromycin B
 4. Streptomycin
 5. Amikacin
 6. Kanamycin
 7. Tobramycin
 8. Neomycin



      

 

 

 

 

HPLC Servicing, Validation, Trainings and Preventive Maintenance :
HPLC Servicing

Trainings 
AMC’s/CMC

Validations 
Instruments

About Analytical Technologies

Our Products & Technologies

LCMS

DAC 
Column

Production 
HPLC

HPLC Column DLS

GCMS
3068

UHPLC HPTLC

APS

Water purification
system

Maldi TOF Optima Gas
Chromatograph

Flash
Chromatograph 

 Ion Chromatograph

:HPLC  Servicing : We have team of service engineers who can attend to any make of  HPLC promptly @the most 
affordable cost. 
:We also take up preventive Maintenace to reduce downtime of HPLC’s Trainings.
:AMC’s/CMC :We offer user training both in-House and at customer sites on HPLC principles, operations, trouble -
shooting. 
:Validations :We have protocols for carrying out periodic Validations as per GLP/GMP/USFDA norms.
:Instruments :We offer instruments/Renting Services Modules like pumps,detector etc. on Rent.

Analytical Technologies is synonymous for  offering technologies for doing analysis and is the Fastest Growing Global Brand hav ing 
presence in at least 96 countries across the global. Analytical Technologies Limited is an ISO:9001 Certified Company engaged i n 
Designing, Manufaturing, Marketing & providing Services for the Analytical, Chromatography, Spectroscopy, Bio Technology, Bio 
Medical, Clinical Diagnostics, Material Science & General Laboratory Instrumentation. Analytical Technologies, India has across the 
Country operations with at least 4 Regional Offices, 6 Branch Offices & Service Centers. Distributors & Channel partners worldw ide.
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