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21
22 ABSTRACT:
23 Optical cells, which are experimental instruments, are small, square tubes sealed on one side. A
24 sample is placed in this tube, and a measurement is performed with a spectroscope. The
25  materials used for optical cells generally include quartz glass or plastic, but expensive quartz glass
26 s reused by removing substances, other than liquids, to be analyzed that adhere to the interior
27  of the container. In such a case, the optical cells are washed with water or ethanol and dried.
28 Then, the next sample is added and measured. Optical cells are dried naturally or with a manual
29  hairdryer. However, drying takes time, which makes it one of the factors that increase the
30 experiment time. In this study, the objective is to drastically reduce the drying time with a
31 dedicated automatic dryer that can dry multiple optical cells at once. To realize this, a circuit was
32  designed for a microcomputer, and the hardware using it was independently designed and
33  manufactured.
34
35 INTRODUCTION:
36  Optical cells are used as laboratory instruments in a wide range of fields. In life science research,
37 biomolecules such as nucleic acids and proteins are often utilized for experiments, and
38 spectroscopic methods are widely used for quantitative methods. Accurately quantifying the
39 sample of the experiment is indispensable for obtaining more accurate and reproducible results.
40 The absorption spectrum obtained by a spectrophotometer has often been used for the
41  quantification of biomolecules such as nucleic acids and proteins!“. Research on oxidation-
42  reduction characteristics caused by the change in the absorption spectrum and
43  photoluminescence of a carbon nanotube (CNT) dispersed using DNA has also been conducted>
44 10 Qptical cells are used for these measurements, but accurate measurements cannot be made
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unless they are thoroughly washed and dried.

When measuring absorption spectra or photoluminescence, it is impossible to measure precisely
in dirty optical cells!'!>, Economical disposable optical cells made of polystyrene and poly-
methyl-methacrylate are also used to eliminate washing and contamination. However, when
precise measurements are required, quartz glasses are often used, because they have extremely
excellent optical properties such as light transmittance. In this case, the optical cells are washed
after the measurement of the sample and repeatedly used. Usually, after washing optical cells
with water or ethanol, they are dried naturally. When rapid drying is required, they are dried one
by one by using hair dryers or similar equipment. Cleaning optical cells is one of the most
unpleasant and time-consuming procedures in the experiment. As the number of samples
increases, the drying time increases, which, in turn, increases the time required to conduct the
experiment and research. In past studies, there have been no reports on peripheral devices of
optical cells. This study aims to reduce the research time by drying multiple optical cells
simultaneously.

We investigated whether other similar products exist. A box-type constant temperature dryer
with a temperature control function and a timer function already exists; however, no commercial
products with the same configuration can be found.

An outline of the production of this device is described. First, the box-type case is made using an
acrylic plate. Nylon netting is attached to the top. A plastic grid is placed on it to fix the optical
cell. The control circuit is stored inside the case, and the plastic plate is attached to protect the
circuit from water droplets. The control circuit consists of a CPU and is controlled by software.
Blowers are attached to the back of the case, and the wind supplied by the blowers enters the
optical cells set upside down. The blowers are activated by a switch on the front, and they are
automatically stopped by the timer. Depending on the number of optical cells to be dried, two or
four blowers can be selected for operation. Water droplets dripping from the optical cells
evaporate with the wind from the blowers. The quartz cells are washed with water or ethanaol,
and the drying time is compared with that of natural drying.

PROTOCOL:
1 Design
1.1 See Figure 1 for details of the development drawing.

1.2 Cut a 3-mm thick acrylic board to 210 mm in width x 60 mm in height x 104 mm in depth,
bond with acrylic adhesive and assemble the case.

1.3 Install as many as 30 optical cells of 12.5 x 12.5 mm.

1.4 Attach switches and lamps for starting and stopping and a variable dial for the drying time
setting on the front face of the casing.
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1.5 See Figure 2 for an external view and component configuration.

1.6 Use acrylic and nylon for the casing and net, respectively. Fix the net to the frame and attach
it to the upper part of the case.

1.7 Use acrylic for the lattice of the optical-cell installation. Attach it to the top of the net.

1.8 Mount the blowers to the back of the case.

1.9 Use translucent acrylic for a waterdrop prevention partition.

2 Hardware Design Outline

2.1 See Figure 3 for details of the circuit diagram.

2.2 Step down from 12 V to 5 V by a three-terminal regulator for operating the microcomputer.
2.3 Activate the blowers via an NPN transistor (25 V, 500 mA).

Note: Because the output pin of the microcomputeris 5 V.

2.4 Control the rotation speed of the blowers by the pulse width modulation (PWM) operation
of the output pin.

Note: The blower is being driven, the number of revolutions is controlled, and the strength is
periodically changed.

2.5 Connect the start push switch to the digital input pin.

2.6 Connect the blowers’ operation time setting volume to the analog input pin to change the
voltage according to the rotational position.

2.7 Connect the organic light-emitting diode (OLED) for the operation time display to the two
digital output pins with an inter-integrated circuit (12C).

2.8 Connect the LED that lights up during the operation to the digital output pin.
3 Software Design Outline

3.1 Use a microcomputer to control the blowers.
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Note: The development environment was constructed using Arduino, which is one of the
development environments called open-source hardware, and all circuits and software are open
to the public.

3.2 Outline of the operation

3.2.1 Press the start switch.

3.2.2 Read the state of the button specified by the select button on the front and activate the
blower according to that state.

3.2.3 Read the drying time set by the variable resistor on the front as a voltage signal and start
counting down the timer.

3.2.4 Turn the LED lights up and display the remaining time on the OLED.
3.3 Detailed explanation

3.3.1 Read the volume position connected to the analog input pin as a voltage; then, it converts
to the blower’s operation time and displays on the OLED.

3.3.2 Detect the ON/OFF switch connected to J1-9, 10 pins of the circuit diagram when pressing
the start switch, turn on the blowers’ drive pin, activate the blowers, and turn on the LED during
the operation.

3.3.3 Control the blowers by PWM. Detect the position of the 10-kQ variable resistor connected
to the circuit diagram J1-5, 6, 7, and drive the blowers with the corresponding output.

3.3.4 Detect the position of the 10-kQ variable resistor connected to the circuit diagrams J1-1, 2,
3 pin by setting the drying time and activate the blowers for a time corresponding to that.

3.3.5 Connect the power LED to the circuit diagrams J1-15, 16 pin. Connect the start LED to the
circuit diagrams J1 - 12, 13.

Note: The power LED lights up when the power turns on, and the start LED lights up while the
blowers are activated.

3.3.6 Connect the OLED to PB4, PB5 of the CPU with an 12C.
Note: The operation time displayed on the OLED is counted down every second. When the
operation time reaches 0, the blowers’ drive pin is set to 0, the blowers are stopped, and the

operating LED is turned off to make the transition to the initial standby state.

3.3.7 Use the Adafruit SSD1306 library for an OLED display of Arduino.
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Note: When the power switch is turned ON, operate in the order of initialization and message
display. A part of the source code is shown below as an example of use of this library.

tinclude "Wire.h";

#include <Adafruit_SSD1306.h>

#define OLED_RESET -1

Adafruit_SSD1306 display(OLED_RESET);
N2

N
void setup() {
Serial.begin(115200);
while (!Serial) {
; // wait for serial port to connect. Needed for Leonardo only
}
Wire.begin(SDA, SCL); // (SDA, SCL)
delay(1000);
display.clearDisplay(); // Clear the buffer.
display.setTextSize(1);
display.clearDisplay();
display.print(F("SD ")); // Weake Up Message Display(Version)
display.printin(ver);
display.display();
N
N
}

4 Method of Operation

4.1 See Figure 2 for details of the External View.

4.2 Turn the main power switch of number 10 ON. The operation lamp of number 11 lights up.
4.3 Place the optical cells on the mesh number 2 from the lattice part of the plastic of number 1.
Note: The number of optical cells that can be mounted is as many as the number of lattices.

4.4 Select a two-blower operation or four-blower operation. Depending on the driving situation,

the operation lamp of number 5 and number 6 lights up.

Note: Number 3 is a switch for operating the blowers on the right side, and number 4 is a switch

for operating the blowers on the left side.

4.5 Set the operation time with the timer with number 9.
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4.6 Turn number 7 on.

Note: The fan with number 12 starts, and, at the same time, the operation lamp of number 8
lights up.

5 Method to Measure the Drying Time

5.1 In the case of natural drying

5.1.1 Wash the optical cells thoroughly with water or ethanol. Use thick absorbent paper to
absorb the moisture of the optical cells, then move the cells to another place on the thick
absorbent paper and wait until they dry.

5.2 In the case of the optical-cell dryer

5.2.1 Wash the optical cells thoroughly with water or ethanol.

Note: Use thick absorbent paper to temporarily absorb the moisture.

5.2.2 Place the optical cells in the optical-cell dryer, then wait until they are dry.

5.2.3 Measure the drying time 3x for each cell.

5.3 Comparison of the average values

5.3.1 Measure the drying times 3x at 30 places to obtain the distribution.

Note: This is to detect the time difference according to the position of the cells in the optical-cell
dryer.

5.3.2 Use average values of all 30 places for a comparison with water.

Note: In the case of washing with water, determine the positions of the optical cells randomly,
then measure the drying time at 10 points.

REPRESENTATIVE RESULTS:

As shown in Table 1, in the case of ethanol washing, the average drying time in natural drying
was 426.4 s, and the average drying time in the optical-cell dryer was 106 s. In the case of water
washing, the average drying time in natural drying was 1481.4 s, and the average drying time in
the optical-cell dryer was 371.6 s. In both cases, the drying time was reduced to approximately
one-fourth. The drying time distribution of the optical-cell dryer is shown in Figure 4. The average
drying time at 30 locations was 106 s. The number in the upper row represents the position of
the cell. The number in the lower row represents the average value of the drying time.
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The air volume of the blower was 31 m3/h per one unit, and the total of the four units was 124
m3/h. The air temperature was room temperature, and the temperature control was not
performed.

FIGURE AND TABLE LEGENDS:

Figure 1: Development drawing. Attach the net on the top of the acrylic case and mount a plastic
grid for fixing the optical cells that are attached on top of it. The size of the case is 210 mm in
width x 60 mm in height x 104 mm in depth, and 30 optical cells of 12.5 x 12.5 mm can be
mounted at the same time.

Figure 2: External view. The material of the casing is acrylic, which is easy to process. The material
of the netis nylon. It is fixed to the frame and attached to the upper part of the case. The material
of the lattice for the optical cell installation is acrylic, and it is attached to the top of the net.
Number description: 1 = the plastic lattice, 2 = the net, 3 = the blower selection button (right
side), 4 = the blower selection button (left side), 5 = the blower-operating lamp (right side), 6 =
the blower-operating lamp (left side), 7 = the blower start button, 8 = the blower-operating lamp,
9 =the timer, 10 = the power supply switch, 11 = the power supply lamp, 12 = the OLED display,
and 13 = the blowers.

Figure 3: Circuit diagram. The power supply is 12 V. The operating voltage of the blowersis 12 V.
Control the rotation speed of the blower by pulse width modulation (PWM) operation of the
output pin. Connect the blower operation time setting volume to the analog input pin to change
the voltage according to the rotational position. Connect the organic light-emitting diode (OLED)
for the operation time display to the two digital output pins with an 12C.

Figure 4: Drying time distribution using ethanol. The drying time at 30 locations was measured
three times using ethanol to obtain the distribution. The average drying time at 30 locations was
106 s. The number in the upper row represents the position of the cell. The number in the lower
row represents the average value of the drying time.

Table 1: Comparison of the drying time for optical cells. The average drying time of natural
drying after washing with ethanol was 426.4 s, and the average drying time using the optical-cell
dryer was 106 s. The average drying time of natural drying after washing with water was 1481.4
s, and the average drying time using the optical-cell dryer was 371.6 s.

DISCUSSION:

The optical cells can be dried simultaneously with the blowers, and the drying time can be
considerably reduced. Even if the stop operation is not executed, it can be safely stopped by using
the automatic stop function of the timer. From the measurement results of the drying time
distribution, there was no significant difference in drying time because of the difference in the
installation position of the optical cells.
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A critical step of the protocol is the design of the casing. The challenge is how to make the casing
compact. It is also important to figure out how to prevent the excess ethanol or water from
dropping into the blower.

To reduce the drying time, the wind volume of the blowers can be increased, but there is a risk
that the optical cells might jump out. To raise the blowers’ capacity and reduce the drying time,
it is necessary to devise measures that prevent this, such as attaching a fixture for fixing the
optical cells or attaching a lid to the dryer to put it in a box. There is also a method of increasing
the inlet air temperature of the blowers to reduce the drying time. To this end, it is necessary to
add a temperature control function so as not to damage the optical cell. However, this is a future
task because more complicated devices and control circuits are required.

Another way to reduce the drying time is to vibrate the water droplets to make them drop, but
that is also a future research topic.
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Equipment

Name of Material/

Company

Catalog Number

Comments/Description

blower

ebm-papst

422JN

Mulfingen, Germany

Microcomputer

Atmel Corporation

ATmega 328 P

CA, USA

Blower selection

button Sengoku Densyo Co., Ltd. MS-358 (red) Tokyo, Japan
Blower operationg
lamp Akizuki Denshi Tsusho Co., Ltd. DB-15-T-OR Tokyo, Japan

Blower start button

Sengoku Densyo Co., Ltd.

MS-350M (white)

Tokyo, Japan

Timer

Akizuki Denshi Tsusho Co., Ltd.

SH16K4A105L20KC

Tokyo, Japan

Power supply switch

Marutsuelec Co., Ltd.

3010-P3C1T1G2C01B02BKBK-EI

Tokyo, Japan

Power supply lamp

Akizuki Denshi Tsusho Co., Ltd.

DB-15-T-G

Tokyo, Japan

OLED module

Akihabara Co., Ltd.

MO96P4W

Tokyo, Japan
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ARTICLE AND VIDEO LICENSE AGREEMENT

{ Fabrrication of Optical Cell Dryer

Title of Article:

I Yuji Matsukawa, Shinge Shomura, Kazuo Umemura . I

Author(s):

Iltem 1 (check one box): The Author elects to have the Materials be made available (as described at

http://www.jove.com/author) via: Standard Access D QOpen Access

ftem 2 {check one box):

E The Author is NOT a United States government employee,

D The Author is a United States government employee and the Materials were prepared in the
course of his or her duties as a United States government employee.

D The Author is a United States government employee but the Materials were NOT prepared in the
course of his or her duties as a United States government employee.

ARTICLE AND VIDEO LICENSE AGREEMENT

1. Defined Terms. As used in this Article and Video License
Agreement, the following terms shall have the following
meanings: “Agreement” means this Article and Video License
Agreement; “Article” means the article specified on the last
page of this Agreement, including any associated materials
such as texts, figures, tables, artwork, abstracts, or summaries
contained therein; “Author” means the author who is a
signatory to this Agreement; “Collective Work” means a work,
such as a periodical issue, anthology or encyciopedia, in which
the Materials in their entirety in unmodified form, along with a
number of other contributions, constituting separate and
independent works in themselves, are assembled into a
collective whole; “CRE License” means the Creative Commons
Attribution-Non  Commercial-No  Derivs 3.0 Unported
Agreement, the terms and conditions of which can be found
at: http://creativecommons.orgflicenses/by-nc-
nd/3.0flegalcode; “Derivative Work” means a work based
upen the Materials or upon the Materials and other pre-
existing works, such as a translation, musical arrangement,
dramatization, fictionalization, motion picture version, sound
recording, art reproduction, abridgment, condensation, or any
other form in which the Materials may be recast, transformed,
or adapted; “Institution” means the institution, listed on the
last page of this Agreement, by which the Author was
employed at the time of the creation of the Materials; “loVE”
means Mylove Corporation, a Massachusetts corporation and
the publisher of The Journal of Visualized Experiments;
“Materials” means the Article and / or the Video; “Parties”
means the Author and JoVE; “Video” means any video(s) made
by the Author, alone or in conjunction with any other parties,
or by loVE or its affiliates or agents, individually or in
collaboration with the Author or any other parties,
incorporating all or any portion of the Article, and in which the
Author may or may not appear.
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2. Backsround. The Author, who is the author of the Article,
in order to ensure the dissemination and protection of the
Article, desires to have the JoVE publish the Article and create
and transmit videos based on the Article. In furtherance of
such goals, the Parties desire to memoriatize in this Agreement
the respective rights of each Party in and to the Article and the
Video.

3. Grant of Rights in Article. In consideration of JoVE agreeing
to publish the Article, the Author hereby grants to JoVE,
subject to Sections 4 and 7 below, the exclusive, royalty-free,
perpetual (for the full term of copyright in the Article,
including any extensions thereto) license (a) to publish,
reproduce, distribute, display and store the Article in all forms,
formats and media whether now known or hereafter
developed {including without limitation in print, digitat and
electronic form) throughout the world, {b} to translate the
Article into other languages, create adaptations, summaries or
extracts of the Article or other Derivative Works (including,
without limitation, the Video) or Collective Works based on all
or any portion of the Article and exercise all of the rights set
forth in (a} above in such translations, adaptations,
summaries, extracts, Derivative Waorks or Collective Works and
(¢) to license others to do any or all of the above. The

_foregoing rights may be exercised in all media and formats,

whether now known or hereafter devised, and include the
right to make such modifications as are technically necessary
to exercise the rights in other media and formats. If the “Open
Access” box has been checked in ftem 1 above, JoVE and the
Author hereby grant to the public all such rights in the Article
as provided in, but subject to all limitations and requirements
set forth in, the CRC License.
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4. Retention of Rights in_Article. Notwithstanding the
exclusive license granted to JoVE in Section 3 above, the
Author shall, with respect to the Article, retain the non-
exclusive right to use all or part of the Article for the non-
commercial purpose of giving lectures, presentations or
teaching classes, and to post a copy of the Article on the
Institution’s website or the Author’s personal website, in each
case provided that a link to the Article on the JoVE website is
provided and notice of JoVE's copyright in the Article is
included. All non-copyright intellectual property rights in and
to the Article, such as patent rights, shall remain with the
Author.

5. Grant of Rights in Video — Standard Access. This Section 5
applies if the “Standard Access” box has been checked in Item
1 ahove or if no box has been checked in Item 1 above. In
consideration of JoVE agreeing to produce, display or
otherwise assist with the Video, the Author hereby
acknowledges and agrees that, Subject to Section 7 below,
JoVE is and shall be the sole and exclusive owner of all rights of
any nature, including, without limitation, all copyrights, in and
to the Viden. To the extent that, by law, the Author is
deemed, now or at any time in the future, to have any rights
of any nature in or to the Video, the Author hereby disclaims
all such rights and transfers all such rights to JoVE.

6. Grant of Rights in Video — Open Access. This Section 6
applies only if the “Open Access” box has been checked in

Item 1 above. In consideration of JoVE agreeing to produce,
display or otherwise assist with the Video, the Author hereby
grants to foVE, subject to Section 7 below, the exclusive,
royalty-free, perpetuai (for the full term of copyright in the
Article, including any extensions thereto} license (a) to publish,
reproduce, distribute, display and store the Video in all forms,
formats and media whether now known or hereafter
developed fincluding without limitation in print, digital and
electronic form) throughout the weorld, (b} to translate the
Video into other languages, create adaptations, summaries or
extracts of the Video or other Derivative Works or Collective
Works based on all or any portion of the Video and exercise all
of the rights set forth in (a) above in such translations,
adaptations, sumrnaries, extracts, Derivative Works or
Collective Works and {c} to license others to do any or all of
the above. The foregoing rights may be exercised in afl media
and formats, whether now known or hereafter devised, and
include the right to make such modifications as are technically
necessary to exercise the rights in other media and formats.
For any Video to which this Section 6 is applicable, JoVE and
the Author hereby grant to the public all such rights in the
Video as provided in, but subject to afl limitations and
requirements set forth in, the CRC License.

7. Government Employees. If the Author is a United States
government employee and the Article was prepared in the
course of his or her duties as a United States government
employee, as indicated in item 2 above, and any of the
licenses or grants granted by the Author hereunder exceed the
scope of the 17 U.5.C. 403, then the rights granted hereunder
shall be limited to the maximum rights permitted under such
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statute. In such case, all provisions contained herein that are
not in conflict with such statute shail remain in full force and
effect, and all provisions contained herein that do so conflict
shall be deemed to be amended so as to provide to foVE the
maximum rights permissible within such statute.

8. Likeness, Privacy, Personality. The Author hereby grants
JoVE the right to use the Author’'s name, voice, likeness,
picture, photograph, image, biography and perfermance in any
way, commercial or otherwise, in connection with the
Materials and the sale, promotion and distribution thereof.
The Author hereby waives any and all rights he or she may
have, relating to his or her appearance in the Video or
otherwise relating to the Materials, under all applicable
privacy, likeness, personality or similar laws.

9. Author Warranties. The Author represents and warrants
that the Article is original, that it has not been published, that
the copyright interest is owned by the Author (or, if more than
one author is listed at the beginning of this Agreement, by
such authors collectively) and has not been assigned, licensed,
or otherwise transferred to any other party. The Author
represents and warrants that the author{s) listed at the top of
this Agreement are the only suthors of the Materials. If more
than one author is listed at the top of this Agreement and if
any such author has not entered into a separate Article and
Video License Agreement with loVE relating to the Materials,
the Author represents and warrants that the Author has heen
authorized by each of the other such authors to execute this
Agreement on his or her behalf and to bind him or her with
respect to the terms of this Agreement as if each of them had
been a party hereto as an Author. The Author warrants that
the use, reproduction, distribution, public or private
performance or display, and/or modification of all or any
portion of the Materials does not and will not violate, infringe
andfor misappropriate the patent, trademark, intellectual
property or other rights of any third party. The Author
represents and warrants that it has and will continue to
comply with all government, institutional and other
regulations, including, without limitation ali institutional,
laboratory, hospital, ethical, human and animal treatment,
privacy, and all other rules, regulations, laws, procedures or
guidelines, applicahle to the Materials, and that all research
involving human and animal subjects has been approved by
the Author's relevant institutional review board.

10. JoVE Discretion. [f the Author requests the assistance of
JoVE in producing the Video in the Author’s facility, the Author
shall ensure that the presence of JoVE employees, agents or
independent contractors is in accordance with the relevant
regulations of the Author's institution. If more than one
author is listed at the beginning of this Agreement, JoVE may,
in its sole discretion, elect not take any action with respect to
the Article until such time as it has received complete,
executed Article and Video license Agreements from each
such author. JoVE reserves the right, in its absolute and sole
discretion and without giving any reason therefore, to accept
or decline any work submitted to JoVE. JoVE and its
employees, agents and independent contractors shall have
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full, unfettered access to the facilities of the Author or of the
Author's institution as necessary to make the Video, whether
actually published or not. JoVE has sole discretion as to the
method of making and publishing the Materials, including,
without limitation, to all decisions regarding editing, lighting,
filming, timing of publication, if any, length, quality, content
and the like.

11. Indemnification. The Author agrees to indemnify JoVE
and/for its successors and assigns from and against any and all
claims, costs, and expenses, including attorney’s fees, arising
out of any breach of any warranty or other representations
contained herein. The Author further agrees to indemnify and
hoid harmless JoVE from and against any and all claims, costs,
and expenses, including attorney’s fees, resulting from the
breach by the Author of any representation or warranty
contained herein or from allegations or instances of violation
of intellectual property rights, damage to the Author’s or the
Author’s institution’s facilities, fraud, libel, defamation,
research, equipment, experiments, property damage, personal
injury, violations of institutional, laboratory, hospital, ethical,
human and animal ireatment, privacy or other rules,
regulations, laws, procedures or guidelines, liabilities and
other losses or damages related in any way to the submission
of work to JoVE, making of videos by JoVE, or publication in
1oVE or elsewhere by JoVE, The Author shall be responsible
for, and shall hold JoVE harmless from, damages caused by
lack of sterilization, lack of cleanliness or by contamination
due to the making of a video by JoVE its employees, agents or
independent contractors.  All sterilization, cleanliness or
decentamination procedures shall he solely the responsibility
of the Author and shall be undertaken at the Author’s

ARTICLE AND VIDEO LICENSE AGREEMENT

expense. All indemnifications provided herein shall include
JoVE's attorney’s fees and costs related to said losses or
damages. Such indemnification and holding harmless shall
include such losses or damages incurred by, or in connection
with, acts or omissions of JoVE, its employees, agents or
independent contractors.

12. Fegs. To cover the cost incurred for publication, JoVE
must receive payment before production and publication the
Materials. Payment is due in 21 days of invoice. Should the
Materials not be published due to an editorial or production
decision, these funds will be returned to the Author.
Withdrawal by the Author of any submitted Materials after
final peer review approval will result in a U$51,200 fee to
cover pre-production expenses incurred by JoVE. If payment is
not received by the completion of filming, production and
publication of the Materials will be suspended until payment is
received.

13. Transfer, Governing taw. This Agreement may be
assigned by JoVE and shall inure to the benefits of any of
JoVE's successors and assignees. This Agreement shall be
governed and construed by the internal laws of the
Commonwealth of Massachusetts without giving effect to any
conflict of law provision thereunder. This Agreement may be
executed in counterparts, each of which shall be deemed an
original, but all of which together shall be deemed to me one
and the same agreement. A signed copy of this Agreement
delivered by facsimile, e-mail or other means of electronic
transmission shall be deemed to have the same legal effect as
delivery of an original signed copy of this Agreement.

A signed copy of this document must be sent with all new submissions. Only one Agreement required per submission.

CORRESPONDING AUTHOR:

E Yuji Matsukawa

Name: ’
Department: E Department of Physics l
Institution: f Tokye University of Science o I
Article Title: ‘ Fabrication of Optical Cell Dryer :
f
!
|
Signature: L Date: Ha/y 2 7, 20/5

Please submit a signed and dated copy of this license by one of the following three methods:
1) Upload a scanned copy of the document as a pfd on the JoVE submission site;

2) Fax the document to +1.866.381.2236;

3] Mail the document to JoVE / Attn: JoVE Editorial / 1 Alewife Center #200 / Cambridge, MA 02139

For guestions, please email submissions@jove.com or call +1,617.945,9051
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Response to Reviewers comments (R3)

We are greatly appreciated for your thoughtful and supportive comments. We have
revised our manuscript in response to your suggestions and hope that this improved
manuscript is acceptable for publication.

[Editorial Comments]
We have updated using 58518 R2.docx.

1. We calibrated the manuscript thoroughly again.

2. We added an Acknowledge section after Discussion.

3. Step 1.2: We added more details.

4. We removed “Kimtowel” from the manuscript.

5. We revised the sentence.

6. We revised the sentence.

7. We deleted 3.3.8 because we have not used this library.
We also deleted 3.3.7 because this library is included in 3.3.9.
Step 3.3.9: We added more detail sentence and added a use example of source
code of the library in Note.

8. We changed the sentence.

9. Since Figure 4 and Table 1 were missing in R2, we added them.


http://www.editorialmanager.com/jove/download.aspx?id=884433&guid=2e6c5192-aa25-499d-8ccd-36b19b19562b&scheme=1
http://www.editorialmanager.com/jove/download.aspx?id=884433&guid=2e6c5192-aa25-499d-8ccd-36b19b19562b&scheme=1

