THE BENEFITS OF THE NANO QUANTITY ANALYTE DETECTOR (NQAD) FOR
IMPURITY/DEGRADATION PRODUCT/EXCIPIENT CHARACTERIZATION
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ABSTRACT

As the requirements for pharmaceutical companies become more
stringent, so does the demand for highly sensitive analytical detection
technologies. Furthermore, productivity and efficiency are a must for
environments affected by the ACN shortage and economic conditions.
To address the sensitivity and productivity issues, HPLC detectors
used in pharmaceutical analysis are increasingly pushed to their limits
in performance.

NQAD detection is an HPLC detection method that offers high
sensitivity, down to sub nanogram ranges for nonvolatile analytes,
while maintaining ultrafast HPLC compatibility. The NQAD is well
suited as a stand alone detector or as a supplemental detector for UV,
RI, fluorescence, nitrogen etc. The high sensitivity of the NQAD
coupled with its wide dynamic range allows for the simultaneous
detection of main analyte peaks and degradation/impurity products.

Several applications are shown that highlight NQAD benefits which
maximize laboratory productivity and minimize ACN consumption and
waste.

HOW DOES IT WORK?

Mobile phase entering the Quant QT-500 NQAD is continuously
nebulized into a fine mist which is then evaporated to create residue
particles. Using a patented Water Condensation Particle Counter
(WCPC), nucleation is initiated by residue particles above a specific
size threshold (as described by the efficiency curve). Most residue
particles produced from mobile phase alone are too small to initiate
nucleation, but the small percentage that are large enough to initiate
nucleation contribute to the baseline signal. When the analyte elutes,
the resulting particles are larger because they contain both mobile
phase and analyte residue. These larger particles cross the size
threshold and therefore many more particles are counted - creating the
analyte signal.
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Avg. S/N =180
144 % RSD =1.00 (n =4)

Dexamethasone, 10 ng

NQAD

GAS: Air

FILTER: 5 sec

GAIN: 2Kx

EVAPORATION TEMP: OFF

Dexamethasone, 0.5 ng

Avg. SIN=4.7

HPLC

MOBILE PHASE: 55%
Ultrapure ACN, 45% Water
FLOW RATE: 1.0 mL/min
COLUMN: C18 Phenomenex
Gemini5u, 150 x 4.6 mm
COLUMN TEMP: Ambient
INJECTION VOLUME :10 uL
ANALYTE: Dexamethasone

NQAD

GAS: Air

FILTER: 1.3 sec

GAIN: 1x

EVAPORATION TEMP: Off

Competitor
GAS: Nitrogen
RANGE: 100 pA
Filter: Low

HPLC

MOBILE PHASE: ACN and Water
FLOW RATE: 1.0 mL/min
COLUMN: None

INJECTION VOLUME : 10 pL
INJECTION NUMBER: n=10
CONCENTRATION: 100 ng
hydrocortisone

Normalized Peak Area

Mobile Phase Dependence for ACN
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NQAD

GAS: Air

FILTER: 5 sec

GAIN: 50x

EVAPORATION TEMP: 35C

HPLC

MOBILE PHASE: 50:500.2%
TFAin water: 0.2% TFA in
ACN

FLOW RATE: 1.2 mL/min
COLUMN: Alltech Alltima HP
C18,3u,33x7.0mm
COLUMN TEMP: Ambient
INJECTION VOLUME :10 uL
ANALYTE: Diphenhydramine

Diphenhydramine, 150 ng
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Diphenhydramine, 0.5 ng
Avg. S/IN=3.3

NQAD

GAS: Air
FILTER: 5 sec
GAIN: 20x

HPLC

MOBILE PHASE: 20:80 0.04%
Ammonium hydroxide:ACN
FLOW RATE: 1 mL/min

COLUMN: Prevail Carbohydrate Es 5 u,

250x 4.6 mm

COLUMN TEMP: Ambient
INJECTION VOLUME :10 uL
ANALYTE: Glycerol

NQAD

GAS: Air

FILTER: 0.6 sec

GAIN: 1x

EVAPORATION TEMP: Off

HPLC
MOBILE PHASE: 40:60 Water:MeOH
FLOW RATE: 1.0 mL/min

4.6 mm C18 column
COLUMN TEMP: Ambient
INJECTION VOLUME : 1 pL

uHPLC
FLOW RATE: 0.25 mL/min

x50 mm

COLUMN TEMP: Ambient
INJECTION VOLUME : 1 pL
CONCENTRATION: 100 ng on

COLUMN: Phenomenex Gemini 5 u, 150 x

CONCENTRATION: 100 ng on column each

COLUMN: Grace Vision HT C18, 1.5 u, 2.0
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1 = hydrocortisone

2 = dexamethasone

1 = unknown

2 = glycerol
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NQAD

GAS: Air

FILTER: 0.3 sec

GAIN: 5x

EVAPORATION TEMP: Off

uHPLC

MOBLE PHASE: 7:93 ACN:Water
FLOW RATE: 0.25-1 mL/min over 1.3
min

COLUMN: Grace VisionHT C18-B,
1.5um, 2.0 x 50 mm

INJECTION VOLUME : 1 uL

HPLC

MOBLE PHASE: ACN:Water, 10-30
ACNin 15 min

FLOW RATE: 1 mL/min

COLUMN: Alltima C18, 5um, 250 x
4.6 mm

INJECTION VOLUME : 10 pL

NQAD N
GAS: Air Vitamin D2, 200 ng
FILTER: 0.3 sec
GAIN: 10x % RSD =1.93 (n=5)

EVAPORATION TEMP: OFF

HPLC

MOBILE PHASE: 25:75
MeOH:ACN

FLOW RATE: 1.0 mL/min
COLUMN: VisionHT C18-B,
1.5pum, 2.0x 50 mm
COLUMN TEMP: Ambient
INJECTION VOLUME : 2 uL
ANALYTE: Vitamin D2

NQAD

GAS: Air

FILTER: 5

GAIN: 10x

EVAPORATION TEMP: 352C

HPLC

MOBILE PHASE: Mobile phase A =5 mM
HFBA, pH 1.0 adjusted with THF. Mobile
Phase B = ACN. Gradient 0-65 %B in 25 min

FLOW RATE: 1.2 mL/min
COLUMN: Alltima C18, 5u, 250 x
4.6 mm

COLUMN TEMP: Ambient
INJECTION VOLUME :10 pL
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1=Gly,2=Ala,3=Cys,4=Pro,5=Val, 6 =Tyr, 7=Leu,8=Trp

CONCLUSIONS

These data demonstrate that the NQAD is an attractive
alternative/addition to analytical laboratories. The sub nanogram
sensitivity coupled with a wide linear/dynamic range allows for the
simultaneous detection of the main analyte peak and
impurities/degradation products/excipients, especially those that do not
contain a chromophore/fluorophore. High reproducibility (< 2%) is
typical, which gives the chromatographer run to run assurance. We
demonstrate that NQAD signal is minimally dependent on ACN
concentration which is advantageous in maintaining the same signal
during gradient separations.

A major advantage of the NQAD in comparison to other aerosol based
detectors is its ultrafast HPLC compatibility which dramatically
decreases waste and increases productivity. Baseline resolution is
easily achieved without compromising the major feature of uHPLC
separations...the speed.

The Nano Quantity Analyte Detector (NQAD) takes HPLC/uHPLC detection to the next level by offering high sensitivity, a wide linear/dynamic range, and low dependence on ACN concentration, while maintaining uHPLC compatibility




