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Thank you for purchasing the SmartDrop™ X Nano Spectrophotometer. This user manual
details the instrument’s features, specifications, as well as complete operating instructions;
please read it carefully before operation. Keep this user manual for later use.

Important:

Please keep the box and packaging material for this instrument. If service is
required, the box will be needed to ship the instrument to our Service Department.

Initial Inspection

Please inspect the instrument as well as all included accessories when you first open the
packaging. If you find anything damaged or missing, please contact Benchmark Scientific
or your local distributor immediately.

BENCHMARK SCIENTIFIC / ACCURIS INSTRUMENTS

PO Box 709

Edison, NJ 08818

USA

Phone: 908-769-5555

Website: www.benchmarkscientific.com/ www.accuris-usa.com



Safety Warnings and Guidelines

1. Important information for safe use

Users should understand how to use this instrument before operating. Please read

this manual carefully prior to operation.

Any improper operation may cause injury. Please read this manual
carefully and operate safely according to the guidelines.

2. Operation and Maintenance

The operation and maintenance of the instrument should comply with the basic
guidelines and warnings below. Incorrect operation or maintenance will have

detrimental effects on the life, performance, and safety features of the instrument.

The instrument is a normal indoor instrument which conforms to
classlof the GB 4793.1 standard.

This instrument is designed for use in a laboratory
environment. The device must be operated by skilled
laboratory personnel with appropriate training.

To prevent injury or voiding the warranty, the operator should not
attempt to repair the instrument without explicit guidance from Accuris
Instruments. If service is required, please contact Accuris Instruments or
your local distributor for repair.

Before powering on, confirm that the voltage used meets the electrical
requirements of the instrument as stated on the rating plate. If the electric
cord is damaged, replace it with the same type of cord. Hold the socket
firmly before pulling the plug from an outlet. Do not pull the electric
cord.

The instrument should be installed in an environment of standard room
temperature, low dust, low humidity, and away from direct sunlight,
electromagnetic interference, and heat sources. Do not block the vents on
the instrument.

Always power off the instrument when you are finished using it. Unplug
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the power cord and cover the instrument with a cloth or plastic sheet to
prevent excessive dust from entering the housing.

Pull the connector plug from the electrical outlet immediately and contact
the vendor in the event of:

Liquid entering the housing.

Abnormal operation: such as any abnormal sound or smell.

The instrument is dropped or there is any damage to the housing.
Any malfunction.

3. Maintenance

The pedestal should be cleaned regularly using a soft cloth dampened with deionized
water. The instrument housing should be cleaned regularly using a soft cloth dampened
with a small amount of alcohol.
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Chapter 1 Introduction

The SmartDrop™ X nano spectrophotometer measures 0.5uL — 2.0uL. samples with high
accuracy and reproducibility. This full spectrum (200nm — 800nm) spectrophotometer
employs surface tension to position the sample for measurement. The system includes a
cuvette slot for OD600 readings & a built-in printer for printing results. The SmartDrop X can
measure highly concentrated samples without dilution (100X concentration of samples
measured by a standard cuvette spectrophotometer).

1. Key Features

>
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User-Friendly Input & Operation — Touch screen for programming and operation (a mouse
can also be connected).

Multifunctional software for Nucleic Acids, Protein A280, Colorimetry, UV-Vis & OD600
measurements.

dsDNA detection range from 2ng/pL — 4500ng/puL.

Fast & accurate measurements (<6 seconds, £+ 1%)).

2 cuvettes included (optical glass) for OD600 measurements.



Chapter 2 Specifications

1. Required Installation Environment
Environmental Temperature: 5°C~35°C
Relative Humidity: < 70%
Input Voltage: DC 24V, 2A ( Adapter CSA, UL, CE marked)
2. Specifications

Model SmartDrop™ X (NS1010)

Minimum Sample Size 0.5uL - 2pL

Path Length 0.2mm, Imm

Light Source / Life Xenon flash lamp / >10° flashes
Detector Type 2048 element linear silicon CCD array
Wavelength Range 200nm — 800nm

Wavelength Accuracy + 1 nm

Spectral Resolution <3nm (FWHM@Hg 253.7nm)
Absorbance Precision 0.003Abs (1mm path length)
Absorbance Accuracy + 1% (7.332Abs, at 260nm wavelength)
Absorbance Range 0.04 — 90 (at 260 wavelength, 10mm equivalent)

Detection Concentration 2ng/uL dsDNA ~ 4,500ng/uL dsDNA

Range
Detection Time <5 seconds
Abs range 0~4.000 Abs
Abs stability [0,3) <0.5% [3,4) <2%
Obeod ill’)sea abiliy | [0 S0-5% [3:4) <2%
Abs Precision [0,2) <0.005A,[2,3) <1%, [3,4) <2%
Voltage input DC 24V, 2A
Power 25W

Dimensions (WxDxH) 20.8cm % 28.0cm x18.6cm / 8.2in x 11.0in x 7.3in

Weight 3.6 kg /7.9 lbs




Chapter 3 Instrument Overview

1. Structure

Front

vz B
-n-f—[ Upper pedestal }
e \ 1
Built-in printer = Cuvette slot

&————— Lower pedestal ]

Display

Qccu=s SmartDrap’L

Fig. 1 Front

Back

[ Power Socket | n—[ USB ports }

Fig. 2 Back




2. Sample Size Requirements

Surface tension is a critical factor in the formation of the sample column for measurement.
The hydrophobic interactions between water molecules in a sample solution is key in creating
& maintaining surface tension. The presence of solutes (proteins, DNA, RNA, salt ions,
detergent molecules) significantly reduces surface tension and hinders the formation of the
sample column. For most samples, a 1puL sample size is enough; however, to ensure accurate
and precise measurements, a 2ul. sample size is recommended to allow the formation of the
sample column for measurement.

To ensure precise and accurate measurements, it is essential that a complete liquid column
forms between the upper pedestal and lower pedestal. It is recommended that a precision
pipettor (0-2uL) be used to dispense samples.

3. Dispensing Samples onto The Lower Pedestal

Lift the upper pedestal and pipette the sample (0.5uL — 2.0uL) onto the lower pedestal (Fig.
3).

Fig. 3 Dispense Sample Fig. 4 Sample Drop

Lay down the upper pedestal, the sample will naturally form a liquid column between the upp
er pedestal and the lower pedestal during testing. (Fig. 5).

Fig. 5 Sample Column

Note: Please exercise caution when lowering the upper pedestal onto the sample.



To prevent sample carryover, use a soft laboratory wipe and deionized water to clean both
pedestals in between sample measurements (Fig. 6).

Fig. 6 Clean & Wipe Pedestal

4. OD600 Measurement

The SmartDrop X includes a cuvette slot for OD600 measurements. Lift the upper pedestal to

expose the cuvette slot. Select the OD600 interface on the touch screen. Insert and read a

“blank” as required for the experiment. Then add 2~3mL of sample into the cuvette. Place the

cuvette into the slot and start the measurement (Fig. 7).

Frosted surface

Fig. 7 Cuvette Port

Note: The direction of the light path is shown by the red arrow in the figure above. Please

ensure the cuvette is loaded with the correct orientation.



Chapter 4 Programming & Operation

1. Start-up Interface

Upon powering on the instrument, it will perform a self-check, and the start-up screen will be
displayed (Fig. 8)

1.0:2221216

"

Fig. 8 Start-up Interface
2. Main Menu Interface

- ?
& e e i

« - L o
= Sa I
Nucleic acid Protein A280 Colorimetry
=, AL =
o /‘/\'\/ '} \ —¢

- . =

Uv-Vis 0D600 System

Path >>Main Menu © 2019-10-28 17:05:00

Fig. 9 Main Menu Interface

After start-up, the main menu interface will be displayed. There are 6 options: Nucleic Acids,
Protein A280, Colorimetry, UV-Vis, OD600, & System Settings



3. Nucleic Acids Interface

Beer-Lambert’s Law for DNA/RNA quantitation
The following “Beer— Lambert” equation is used to calculate the concentration of nucleic
acids:

C=Sample DNA concentration, unit : ng/pL
A =Sample absorbance, unit : A
g=-extinction coefficient, unit: ng-cm/pL
b=Path Length, unit: cm

Standard DNA/RNA extinction coefficients :
dsDNA: 50ng-cm/pL

ssDNA: 33ng-cm/pL

RNA: 40ng-cm/pL

When the sample column is used, highly concentrated nucleic acid samples can be measured
without dilution using a 1.0mm or 0.2mm path length. The SmartDrop X will measure and
display sample absorbance values of the 10mm pathlength equivalent of up to 90 A.

The SmartDrop X will accurately measure dsDNA samples up to 4500ng/uL without dilution.
To do this, the instrument automatically detects highly concentrated samples and adjusts the
pathlength to 0.2mm to measure the sample absorbance.

Select “Nucleic acid” from the main menu to enter the Nucleic Acids Interface:

ﬂ Nucleic acid

iles H
221222_162501 DNA-50 ¥ | 50 Save Spectral Data m

Conc: 0.000 ng/ul

0.000
0.000
0.000

0.00

02 4 4 1 1 1
i m
o6 | |
220 233 246 259 272 285 298 311 324 337 3%0

W Absobance

Auto Blank (_J Auto Sample o \/ Baseline at m

Path>>Nucleic acid>>Nucleic acid © 12-22-2022 16:25:17

Fig. 10 Nucleic Acids Interface

Fig 10; there are three tabs in the Nucleic Acids Interface: Nucleic Acids, Files, and Help.

7



| 191028_170755 The sample ID name has a default value of the current date
and time. Users can rename the sample ID. One sample ID can contain up to 1000
measurement values.

(ONAS0 "1 Select the sample type: DNA-50 for dsDNA, RNA-40 for RNA,
ssDNA-33 for ssDNA. For a different nucleic acid type, select “others” and enter the
extinction coefficient.

m Perform a blank reading. This step is essential before measurement.
Blank absorbance values are typically in the range of 0.004-0.03 Abs and are valid for
up to 30 minutes. The instrument will automatically remind the user to perform
another blank reading after 30 minutes.

v Baseline atMSpectrum normalization; The baseline is automatically
set to the absorbance of the sample at 340nm and can be modified. This feature can
remove spectroscopic signals from sample measurements by subtracting the measured
absorbance at a specified baseline correction wavelength from the absorbance values
at all wavelengths of a measured sample.
o Note: If baseline calibration is not performed, the spectroscopic signals will
not be separated from interference/background effects and will lead to
inaccurate results.

Auto Blank (27 When turned on, the blank measurement starts automatically when
the upper pedestal is lowered.
o Note: The automatic blank only takes effect when no blank readings have
been made in a current run.

Auto Sample O When turned on, the sample measurement starts automatically
when the upper pedestal is lowered.
o Note: Automatic sample detection only takes effect after a blank reading has
been performed.

The u icon appears in the upper right corner to indicate an error in reading
blank/sample volumes. Please clean and wipe the pedestal and perform another blank
reading. If the problem persists, contact Accuris Instruments.



Operation:

1. Set the Sample ID.

2. Clean the upper and lower pedestals with a lint-free wipe, add 2uL buffer solution to
perform a blank reading.

3. Clean the buffer solution on the pedestals with a wipe.

4. Measure a 2ulL sample volume and click “Measure” to detect the sample.
Note: A blank reading must be performed prior to sample measurements. The sample
volume must be equivalent to the volume used to set the blank reading.

5. Clean and dry the pedestal between measurements.

B Nucleic acid

221222 162501 DNA-50 ¥ | 50 Save Spectral Data
260nm 5.909
Con: 295.47 ng/pL
“

5.909

2 244 2% 28 20

m 2 ETRE TR TR
- Ao
Auto Blank (_J Auto Sample 0 J Baseline at m

Path>>Nucleic acid>>Nucleic acid © 12-22-2022 16:26:32

Fig. 11 Nucleic Acid Sample Results

The sample concentration and absorbance ratios will display on the left side of the interface
(Fig. 12).
Con.: 295.47 ng/pL
5.909
3.278
3.583
1.8

23

Fig. 12 Sample Concentration & Absorbance Ratios

Conc.: Calculated nucleic acid concentration.

A260: The sample absorbance at 260nm (10mm pathlength equivalent).

A280: The sample absorbance at 280nm (10mm pathlength equivalent).

A230: The sample absorbance at 230nm (10mm pathlength equivalent).

A260/A280: The ratio of corrected absorbance values at 260nm to corrected absorbance
values at 280nm. An A260/A280 ratio of ~1.8 is generally accepted as pure for DNA
(~2.0 for RNA). Acidic solutions will under-represent the A260/A280 ratio by 0.2 — 0.3
units, whereas basic solutions will over-represent the A260/280 ratio by 0.2 — 0.3 units.
A260/A230: The ratio of corrected absorbance values at 260nm to the corrected
absorbance values at 230nm.This ratio can be used as a secondary measure of nucleic
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acid purity. An A260/A230 ratio within the range of ~1.8 — 2.2 is considered as pure for
nucleic acids. Lower ratio values indicate the presence of contaminants that absorb
strongly at or near 230nm.

wavelength; 260nm ‘ Absorb:5.909 Input a wavelength to view the corresponding sample

absorbance value (Fig. 13).

vavelength:| 260nm | Absorb:5.909

20
20 | | . \
| | | | | - \

00

220 232 244 256 268 280 292 304 316 328 340
W Absod

Fig. 13 Nucleic Acid Sample Absorbance Curve
(220nm — 350nm)

Save SpectralDatawhen  gelected, save the spectral absorbance data and graph

automatically after every measurement.

" Begin sample measurement.
’rint the calculated data.

2 E 7 00om into the sample absorbance curve.

Return to the main menu interface.

Nucleic Acid Report Interface
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I or A260 A280 A230 mesoimeo mszi0 Cinglu)  Time m
221222162501 +f 1 0010 0004 0005 226  1.84 0521  ‘gamiac?
221202.093656 2 0013 0003 0010 388 137 0691 20221202
a0 Export Load No.
221215112457 3 0019 0008 0010 24 18 0986 gamiay
- Delete Load No.
221215110304 4 0020 0008 0011 238 179 1048 pai29? -
X Delete Sample
221130_172623 5 0026 0011 0015 227 177 1341 Z9ezi202
221130_172350 6 0023 0007 0013 308 175 1181 Zgaaie? m
221124113134 7 002 0012 0019 232 15 1467 0221202

Path>>Nucleic acid>>Files © 12-22-2022 16:27:22

Fig. 14 Nucleic Acid Report Interface
Select the “Report” tab at the top of the Nucleic Acid Interface (Fig. 14).

Users can select previously saved results by the file name.

: Print the selected data from the built-in printer.

SRR To view sample absorbances at a specific wavelength, input a wavelength and
the red coordinate line will display the corresponding absorbance value (Fig.

curve m
1D : 180826_130420
40 1 1
A260:4.138
A280:2.349
32
A230:1.85
A260/A280:1.76 24
A260/A230:2.24
15
Con.:206.929
Time :2018-08-26 13:12:16
0 \
0g

220 m9 28 247 2se 268 24 283 292 3; 310 §19 328 337 846
W Aoy

Fig. 15 Nucleic Acid Sample Absorbance Curve
(220 — 350nm).
S0 LS Export the result to a USB flash drive.

b EEEEL LY Delete the selected results.

cL LS - Delete the selected files

- Export the selected files to a flash drive.

4. Protein A280 Interface
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Introduction

The Protein A280 interface can be used to quantify purified proteins that contain amino acids
such as tryptophan, tyrosine, or cys-cys disulfide bonds. These amino acids exhibit peak
absorbance at 280nm. The following sample types can be selected: “A280”, “BSA”, “IgG”,
“Lysozyme”, & “Others”.

This interface does not require the generation of a standard curve. Sample absorbance values
(260nm & 280nm) and A260/A280 ratios can be measured and displayed. A baseline
correction can be used for normalization. Like the Nucleic Acids interface, the Protein A280
interface automatically switches the pathlength to 0.2mm when a highly concentrated protein
sample is detected and displays 10mm pathlength equivalent data.

Protein A280 Interface

Select “Protein A280” from the main menu interface.

Protein A280

221222162827 A280 v | 100 Save Spectral Data m

000 0.000
Conc:. 0.000 mg/ml

0.000

0.000

0.00

W Absoance

Auto Blank () Auto Sample O \/ Baseline at m

Path>>A280>>A280 © 12-22-2022 16:28:34 ﬁ

Fig. 16 Protein A280 Interface

Fig. 16; There are three options at the top of the screen, Protein A280, Report, and Help.

o , : The sample ID name has a default value of the current date and
191028_171239 ne the sample ID. One sample ID can contain up to 1000
measurement values.

o :A280 Vi Select the sample type: A280, BSA, IgG, Lysozyme. Select “others” and
type 1n the extinction coefficient.

. m Perform a blank reading. This step is essential before measurement.
Blank absorbance values are typically in the range of 0.004-0.03 Abs and are valid for
up to 30 minutes. The instrument will automatically remind the user to perform
another blank reading.

v Baseline at b



: Spectrum normalization; The baseline is automatically
set to the absorbance of the sample at 340nm and can be modified. This feature can
remove spectroscopic signals from sample measurements by subtracting the measured
absorbance at a specified baseline correction wavelength from the absorbance values
at all wavelengths of a measured sample.

Note: If baseline calibration is not performed, the spectroscopic signals will not be
separated from interference/background effects and will lead to inaccurate results.

Auto Blank (_J 7 When turned on, the instrument will automatically perform a blank
detection the first time the pedestal is lifted and closed
Note: The automatic blank only takes effect when no blank readings have been made
in a current run.

Auto Sample O When turned on, the instrument will automatically perform
sample measurements once the sample column has formed.

Note: Automatic sample detection only takes effect after a blank reading has been
performed.

The o icon appears in the upper right corner to indicate an error in reading
blank/sample volumes. Please clean and wipe the pedestal and perform another blank
reading. If the problem persists, contact Accuris Instruments.

Operation:

10.

Set the Sample ID.

Clean the upper and lower pedestals with a wipe, add 2uL buffer solution to perform a
blank reading.

Clean the buffer solution on the pedestals with a wipe.

Measure a 2pL sample volume and click “Measure” to detect the sample.

Note: A blank reading must be performed prior to sample measurements. The sample
volume must be equivalent to the volume used to set the blank reading.

Clean and dry the pedestal between measurements.

Protein A280

221222_162827 A280 Y| 100 Save Spectral Data

Con: 3.288 mg/mL 2800m] Absort 3288
on % mg/m

3.288
5.926

18

ck

2 a  2e4 26 28 0 1 04 ne
e
Auto Blank 4 Auto Sample O J Baseline :nm

Path>>A280>>A280 © 12-22-2022 16:29:06




Fig. 17 Protein Sample Results

The sample concentration and absorbance ratios will display on the left side of the interface
(Fig. 18).
Con. 3.288 mg/mL

3.288
5.926

1.8

Fig. 18 Sample Concentration & Absorbance Ratios

Conc.: Calculated protein concentration.

A260: The sample absorbance under 260nm (10mm pathlength equivalent).

A280: The sample absorbance under 280nm (10mm pathlength equivalent).

A260/A280: The ratio of corrected absorbance values at 260nm to the corrected
absorbance values at 280nm.This ratio can be used as a secondary measure of nucleic
acid purity. An A260/A280 ratio within the range of ~1.8 — 2.2 as pure for nucleic acids.
Lower ratio values indicate the presence of contaminants that absorb strongly at or near
280nm.

280nm 2.379 nput a wavelength to view sample absorbance values
(Fig. 19).

280nm 2.379

4.0

32

\

0.8

0.0

220 232 244 256 268 280 292 304 316 328 340



Fig. 19 Protein Sample Absorbance Curve
(220nm - 350nm)
Protein A280 Report Interface

g B Files @
B oad# A0 A280  msomso  Clmg/m) Time “
221222162827 f 1 0.004 0.000 0.00 0.000 Aoge 2
:
221217130604 2 0005  -0.005 0.00 -0.005 2%%‘;3{32
Export Load No.
221202103721 3 0006  -0.006 0.00 -0.006 2%23';?4'22
Delete Load No.
221124.112123 4 0012  -0003 0.00 -0.003 202232402 -
1037:52
2022-12-02 Delete Sample
221104_140840 5 0012  -0.005 0.00 -0.005 ey D
20221202
220621_164600 6 0020 0.003 511 0.003 Ll m
220819_123543 7 0.019 0.005 3.64 0.005 A2212:02

1N20-19

Path>>A280>>Files © 12-22-2022 16:30:07

Fig. 20 Protein Report Interface
Note: This interface is similar to the Nucleic Acids detection interface (see section 3).

- To view sample absorbances at a specific wavelength, input a wavelength and
nate line will display the corresponding absorbance value (Fig. 21).

1D : 180826_131326
A260:4.162
A280:2.379

A260/A280:1.75
Con.:2.379

Time :2018-08-26 13:27:21

i

00 —_————

F vt n

5. Colorimetry Interface

Introduction
BCA, Lowry, & Bradford protein assays are measured using colorimetric methods, which
requires the generation of a standard curve.

BCA Protein Assay:
15



The BCA Assay is an alternative method for determining protein concentration. It utilizes
bicinchoninic acid as a detection reagent to measure protein concentrations in crude samples.
This assay measures protein solutions at 562nm and uses a standard curve to calculate the
concentration. A baseline-correction can be used for normalization. Bicinchoninic acid is used
to detect Cu*', which forms when Cu™ is exposed to an alkaline environment. A purple
chelate is formed when two BCA molecules react with 1 Cu*'. The Cu-BCA chelate is
measured at 562nm and baseline-corrected using a 750nm absorbance value.

Lowry Assay:

Folin-Ciocalteu is used as the detection reagent to measure protein concentrations in
unpurified protein samples. This assay measures the absorbance of protein solutions at 650nm
and uses a standard curve to calculate the concentration. A baseline-correction can be used for
normalization. When protein solutions are exposed to cupric sulfate in an alkaline
environment, tetradentate copper protein complexes form. Folin-Ciocalteu is reduced in
proportion to the chelated copper-complexes which results in the formation of a water-soluble
blue product that is measured at 650nm and baseline-corrected using a 405nm absorbance
value.

Bradford Assay:

The Bradford Assay is an alternative method commonly utilized for determining protein
concentration. It is often used for more dilute protein solutions where lower detection
sensitivity is needed. Like the BCA and Lowry Assays, the Bradford Assay requires a
standard curve before each run. The Bradford uses the protein-induced absorbance shift of
Coomassie Blue dye at 595nm to measure protein concentration. The bound protein-dye
complex is measured at 595nm and baseline-corrected using a 750nm absorbance value.

Note: Please perform measurements quickly. Coomasie dye-dye & dye-protein aggregates
can form the longer it sits, which will result in fluctuations in absorbance readings.

Colorimetry Interface
A standard curve must be generated prior to sample measurement.

16



m Colorimetry af Curv

221222163033 BCA-562 ¥ | Curve |222 v m

000nm 0.000

Conc.: 0.000 g/ml

0.000

Auto Blank Auto Sample Save Spectral Data
4

Path>>Colorimetry>>Colorimetry © 12-22-2022 16:30:40 ﬁ

Fig. 22 Colorimetry Interface
‘scasez v Select the assay type: BCA-562, Bradford-595, Lowry-650.
curve wuuuu v Select the curve.

Operation:

1. Set the colorimetry and curve type.

2. Ensure that the upper and lower pedestals have been wiped clean. Pipette 0.5uL-
2uL of buffer solution to perform a blank reading.

3. Wipe the buffer solution off the pedestals with a laboratory wipe.

4. Measure a 0.5uL-2uL sample. Select “Sample” to perform the reading. The
sample volume must be equivalent to the volume used to set the blank reading.

Note: A blank reading must be performed prior to sample measurements.

5. Clean and wipe the pedestals between each sample measurement.

Curve
To generate a standard curve, at least 5 standard sample concentrations are needed. The

concentration range of the standards should cover all unknown sample concentrations.

Colorimetry Curve Interface:
Click the “Curve” tab to build a standard curve (Fig.23).

17



m ,i;f Curve ﬁ @

Lowry-650 ¥ Curve v (] New Curve @ Delete Curve

Sampienume AbsAvg  Absorb1 Absorb2 Absorb3 Absorb4  Absorb 5

B Save conc. @ Delete conc

Path>>Colorimetry>>Std. Curve © 2019-10-28 18:24:55

Fig. 23 Colorimetry Curve Interface

Standard Curve Generation:
Click ™ New Curve Input the curve name and click “Confirm”. The standard curve table

will display.

i ad Curve = ®

BCA-562 ¥ Curve |uuuuu v [ New Curve @ Delete Curve

Sample name AbsAvg  Absorb1 Absorb2 Absorb3  Absorb4  Absorb5

Sample0 0.000 -0.252 -0.252 0.000 0.000 0.000 0.000

dfd G

Sample1 0.100 0.614 -0.202 1.431 0.000 0.000 0.000 Save Cixve
Sample2 0.200 0.098 0.098 0.000 0.000 0.000 0.000

L Display Curve
Sample3 0.300 2.309 2.309 0.000 0.000 0.000 0.000
Sample4 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Ve
Sample5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Curve
Qamnlak nnnn nnnn nnnn nnnn nnnn nnnn nnnn

# Ssave conc. @ Delete conc.

Path>>Colorimetry>>Std. Curve © 2019-10-28 18:25:06

Fig. 24 Standard Curve Interface

Click| 9/ml ¥ o choose the unit for samples and Sample0 20t the
concentration.

Select a standard sample and then click “Blank” to perform a blank reading. Then, click
“Measure” to measure the absorbance of the standard sample.

Each standard sample can be measured up to 5 times, and the average value can be used to
build the standard curve. Users can delete the standard sample values or delete single values
amongst the 5 measurements of an individual sample.

After measuring all standards, click Mave the curve.

Note: Please save the curve it prior to further operation.

18



o UM View the standard curve as below:

Curve y=T7.0E-4x-0.009 Correlations 1.0 Absorb: Con. m

Fig. 25 Standard Curve

. : Import a standard curve from a USB flash drive.

o m : Export a standard curve to a USB flash drive.

o+, Save cone : Save the inputted standard sample concentration value.
e [ Delete conc : Delete the inputted concentration value.

Colorimetry Report Interface

i | a B Files ©)

B adr ase2  cm) Curve Name Time BCA-562 ¥

221222 163202. / 1 0.014 3.611 222 20221222 16:32:18

Export Load No.

Delete Load No.

Delete Sample

Export File

Path>>Colorimetry>Files © 12-22-2022 16:32:26

Fig. 26 Colorimetry Report Interface

This interface is similar to the Nucleic Acids detection interface (see section 3).

BCA-562 ¥ | Choose the assay type and the detection data will be displayed.
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6. UV-Vis Interface

Introduction

The UV-Vis interface allows the SmartDrop X to function as a conventional

spectrophotometer. Sample absorbances will display from 200nm to 800nm. Samples with

high absorbance values (10mm pathlength equivalent of 90A) can be measured directly.

UV-Vis Measurement

1

o A W N

Auto Blank (JD)

221222163247

Load# Wave Absorbance

000
000

000

000

000

0.000

0.000

0.000

0.000

0.000

1gth] 000nm [absorbance:0.000
5 6 s 605 66 0
Absotance
Baseline at

Save Spectral Data m

Path>>Uv-Vis>>Uv-Vis

Fig. 28 Blank Full Wavelength Interface (200 - 800nm)

» absos

© 12-22-2022 16:33:03

Fig. 27 UV-Vis Interface

Click mo set a blank reading. After setting a blank, click
full wavelength interface of the blank sample.

intensity

VTR

[
00 228 25 284 31z 340 308 396 424 452 480 508 536 S64 592 620 o648 676 704 73z 760 7ThR

Blank data the

Users can input up to 5 wavelengths before detection and the corresponding absorbance

values will be displayed after detection (Fig.29).

No. Wave Absorb
1 230 0.000
2 260 0.000
3 492 0.000
4 630 0.000
5 000 0.000



Fig. 29 Select Wavelengths for Measurement

After blank detection, click to perform a sample reading. Click

0 enter the full wavelength interface of the sample.
intensity m

5

9
S0 T 3% aM ;3 M0 S8 386 a4 4 40 S 6 Se @ 60 648 %6 4 T 70 7Ee
W abeoty

Fig. 30 Sample Full Wavelength Interface

Operation:

11. Set the Sample ID.

12. Clean the upper and lower pedestals, add 2uL buffer solution to perform a blank
reading.

13. Clean the buffer solution on the pedestals.

14. Measure a 2uL. sample volume and click “Measure” to detect the sample.
Note: A blank reading must be performed prior to sample measurements. The sample
volume must be equivalent to the volume used to set the blank reading.

15. Clean and dry the pedestal between measurements.

UV-Vis Report Interface
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/ 2022-12-03
221203_154313 g ‘/ 1 0/0.00 0/0.00 0/0.00 0/0.00 0/0.00 15:43:39

Spectrum Data
221202100223

Export Load No.
221130171704

Delete Load No.
221104_160818

Delete Sample
221104141256 D

221104141210

221104135903

Path>>Uv-Vis>>Files © 12-22-2022 16:33:26

Fig. 31 UV-Vis Report Interface

Click to enter the UV-Vis Full Spectrum Interface. Input a wavelength to view
the corresponding sample absorbance value (Fig. 32).

ID :180826_141237

W1:230/3.375
W2:260/5.85 B

W3:492/0.012 s

W4:0/0.000

W5:630/0.1

Time :2018-08-26 14:16:28

\[]] L

200 240 280 320 360 400 440 480 520 560 600 640 a0 720 760 8
W Absod

Fig. 32 UV-Vis Full Spectrum Interface

7. OD600 Interface

Introduction

The OD600 function allows for measuring absorbance values at 600nm. It is commonly used
for measuring the growth rate of bacterial cell cultures by measuring absorbance of the culture
in growth media at 600nm. The Beer-Lambert equation is used to calculate the concentration
(see section 3). This interface does not require the generation of a standard curve.
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OD600 Measurement

Bfl opeoo =] ®

[

L 221222 163344 | I 1t tensit m

Load # 0D600
ops00: 0.000 =

Path>>0D600>>0D600 © 12222022 16:33:59 0

Fig. 33 OD600 Detection Interface

Operation:

1. In the main instrument interface, click OD600 icon.

2. Set the sample ID.

3. Lift the spectrophotometer arm and place a 1.5 mL cuvette containing blanking solution
(e.g. media) into the cuvette port.

4. On the instrument screen, select “blank™.

5. Replace the cuvette containing the blank solution with the cuvette containing the sample
in the cuvette port and select “Sample” on the screen of the instrument.

6. Repeat the previous step until samples have been read by the instrument.

OD600 Report Interface
B Files ®
e
221202.103612. </ 1 0.000 2022-12-0210:36:17
221202103643 2 0.000 202212:0210:36:26
Delete Load No.

221130_173341 3 0.000 2022-12-02 10:36:30

221130173229 4 0.000 2022-12-02 10:36:32 m
220606_104523 5 0.000 2022-12-0210:36:41 m
220621171242

220605142935

Path>>0D600>>Files © 12-22-2022 16:34:20

Fig. 34 OD600 Report Interface

8. System Settings Interface

Click “System” on the main interface to enter the System Settings Interface (Fig. 35).
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System

App Version:

1.04
— 7 > e(a)
v 240220
> AN
B MCU Version
Time Language rint vis

2022-07-25

PN number:
139080495-001442

Q3 i A

Brightness Upgrade Maintenance

2

© 02-27-2024 10:03:58

Fig. 35 System Settings Interface

Pathlength Verification

The pathlength verification is performed using PV-1 solution in order to authenticate the
functionality of the pedestal on the NS1010. Although recalibration of the NS1010 is not
typically required for most users, it is advised to conduct a verification assessment biannually
using PV-1 solution, or after any of the following events:

e Change in the instrument position

e After lamp replacement

Materials Needed for Verification:
e Lint Free Laboratory Wipes
e Deionized Water
e (Calibrated precision pipettor ( 2 pL)
e PV-1 solution

Description of the label

20250429 — Production Date

260:2.134 — Absorbance at 260 nm with 1 mm pathlength is 2.134
302:0.993 — Absorbance at 302 with 1 mm pathlength is 0.993

Procedure
1. From the Home Screen, Tap the System icon
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2. Tap on the PV button

App Version

T € & =

MCU Version:

Time Language Print v23
2022-07-25
PN number:
. > 139080495-001442
4 [ 5
") g "2
Brightness Upgrade Maintenance Path Cali.
Back

Path>>System © 02-27-2024 10:03:58

Fig. 36 Accessing Pathlength Verification interface

3. Tap on the Std260 (1 nmm) entry box to display a number keypad and enter the 260 value
of the PV Solution (found on PV-1 tube label).

4. Repeat previous step for the input value for Std302 (Imm).

Pipette 2 pLL diH>O onto the pedestal, lower the arm and click on Blank.

6. Remove water from the upper and lower pedestal surfaces using a clean dry laboratory

wipe.

Std260(1mm) h2

b

Std302(1mm) 1.0
Std. Path.(mm) Cali. Path.(mm)

0.2 0.21

1 1.1

LY
20

|uxE
230nm:  0.00000 260nm: 0.00000 600nm:  0.00000

280nm:  0.00000 302nm: 0.00000 < Baseline

3 e 4

Path>>Path Cali © 02-27-2024 10:34:10

Fig. 37 Entering PV-1 standard values

7. Ensure that PV-1 solution is thoroughly mixed.

8. Pipette 2 uL of the PV-1 solution onto the low pedestal. Lower the arm and press
Sample to begin the measurement.

9. After the measurement is complete, remove samples from both upper and lower
pedestal with a dry laboratory wipe.
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10. Repeat Steps 8 and 9 to measure 9 additional individual replicates of the PV-1 solution.
Tap List to display individual results on screen. If there is a significant error due to
pipetting, the individual measurements can be deleted via the List interface.

Path Cali.

patncai. @ cuve [P0 =s
stazeomm) | zo7s3 | N,
Std302(1mm) | 1.0112

2 0.19668 1.00394
Std. Path.(mm) Cali, Path.(mm)

0.19785 1.01130

02 0.20472

Avg 0.19909 1.01007 “

sD 0.00322 0.00562

cv 1.61751% 0.55652%

Path>>Path Cali © 02-27-2024 10:34:36

Fig. 38 Displaying individual reading results

11. Analysis: Select Verification to analyze the measurements. Interpret results:

Verification

0.2mm Target Abs

Fig. 39 PV-1 result

Interpreting results:

2mm |Avg*5/K1-Std302| < Std302*0.013 , Pass
1.0mm |Avg/K2-Std302| < Std302*0.013 , Pass
0.2mm Std. Deviation < 0.013 , Pass

1.0mm Std. Deviation < 0.013 , Pass
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Note: if any of the above (Fig.4) results “FAIL”, please contact Benchmark Scientific.

Date & Time Settings Interface
Click the “Time” icon to enter the date and time settings interface.

Fig. 42 Date and Time Settings Interface

Click “Set date” to enter the Date Settings Interface (Fig. 43). Click “Set Time” to enter the
Time Settings Interface (Fig. 44).

Monday October 2019 "
M T w T F S 23 12 13
1 2 5 22 " ! 4
OCT 10 2
7 8 9 10 n 12
28 21 9 3 15
14 15 16 17 18 19
- 8 4
2 21 22 23 24 25 26 20 16
7 6 5
20" 9 28 29 30 31 19 . 17
November 2019
CANCEL 0K CANCEL 0K
Fig. 43 Date Settings Interface Fig. 44 Time Settings Interface

Print
Click the “Print” icon to set the print mode.

Print Setting

Manual Print

Automatic Print

OK

Fig. 45 Print Settings Interface

Brightness
Click the “Brightness” icon to enter the Brightness Settings Interface. Use the slider to adjust

the brightness of the display.
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Brightness

Cancel

Fig. 46 Brightness Settings Interface
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Chapter S Troubleshooting

Fault

Analysis

Troubleshooting

Instrument does not
power on.

No power supply,
Switch defective,

Power adapter
defective.

Check the power supply,
Replace the switch,

Contact Accuris
Instruments.

Sample column

Add sample again, make

unformed, sure the liquid column
formed well,
Measurement results not
precise Clean the pedestals,
. Contact Accuris
Pedestal contaminated
Instruments.
Poor connection Contact Accuris
OD600 module failure | between cable and Instruments.
board.
. ) Analysis module Contact Accuris
Insufficient light ¥ - Y
defective, optical fiber | Instruments.

intensity error

broken.

Power supply does not

Provide effective

Touch screen error have effective grounding power supply.
grounding.
N Analysis module Contact Accuris
Communication timeout o .
communication failure. | Instruments.
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