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We examined imaging of cisplatin in single cancer cell and visualization of mechanism of action by time-of-flight secondary
ion mass spectrometry (TOF-SIMS). This apparatus has a very high resolution about 40 nm, which was developed ourselves.
High intensity signals for PtCN were detected by TOF-SIMS from the cultured cells, which were originated in cisplatin. This
PtCN ion signal was detected from not only the surface of cell but also the intracellular region. Cisplatin is structure where
chlorine is replaced with water when combine with the cell nucleus. The results show selectively combine with nucleus. We

achieved visualization of distribution of cisplatin intracellular nucleus by TOF-SIMS.

1. Introduction

Recently, diagnosis and treatment of cancer in
medical and pharmaceutical department, and
visualization of the effects and distribution of drugs are
important. It is necessary to determine an appropriate
dose of anticancer drug, because it is especially difficult
to judge a proper dose of anticancer drug which have
more dander than other drugs. If we test the clinical
dose by bioimaging, it is possible to confirm safety and
effect of drug in the preclinical stage. Molecular
imaging is needed for elucidation of drug delivery
systems (DDS) and non-target side effects.

Cisplatin (Pt(NH3)>Cl,) is one of the most popular
and traditional anticancer drugs. Figure 1 shows the
molecular structure of cisplatin. The mechanism of
action of cisplatin is thought that it binds intracellular
DNA and inhibits replication.

Matrix Assisted Laser Desorption/Ionization
(MALDI) is known as an effective imaging
technique in bio- and life-sciences. However, lateral
resolution of MALDI is limited around a few tens
micrometers. This is mainly by the damage region
created with the irradiation of laser. Higher
resolution can be realized using fluorescence

microscope enough for single cell imaging. In
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compensation for high resolution, fluorescence
microscopy cannot identify both inorganic and
organic species without labelling reagents. Only two
or three reagents can be used simultaneously. This
means that comprehensive information is difficult to
be obtained.

We have developed a high resolution imaging
method by using Ga Focused Ion Beam Time-of-Flight
Secondary Ion Mass Spectrometry (FIB-TOF-SIMS)
[1]. We used a pulsed FIB of 30 keV Ga* ion. This
technique has an ultimate lateral resolution of 40 nm,
and micro-machining capability of a sample by the FIB.
In this study, we examined to observe the change and
behavior of cisplatin intracellular by TOF-SIMS.
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Fig. 1. Molecular structure of cisplatin.

2. Experiment
2.1 Sample preparation
In this study, the analysis was carried out with a

TOF-SIMS apparatus made by our group. The sample
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was cisplatin reagent and cultured cells of human lung
cancer cell which is administered 100 uM of cisplatin.
We cast it to a Si substrate with a dropper, then waiting
1 minute, and removed the supernatant liquid. Then the
cultured cells were dried in air. After drying the cells,
distilled water was cast to the Si substrate. We repeated

this process several times.

2.2 Analysis by TOF-SIMS

First, cisplatin reagent was analyzed by TOF-
SIMS to reveal characteristic mass peaks. Culture cell
of human cancer cells which get cisplatin was analyzed
in the next. After pre-sputtering as a treatment for
analysis, culture cells were sectioned by the FIB-

machining and its cross section was analyzed.

3. Results and discussion

Figure 2 to 4 show mass spectrometry imaging of
cisplatin of reagents and cisplatin in the single culture
cell, respectively. In case of cisplatin reagent, as shown
in Fig.2, PtCly” ions were mainly detected. It seems
appropriate considering its molecular formal. The
cultured cell was sectioned by the FIB-machining and
intracellular was analyzed. Figure 3 shows that PtCN-
ions were detected from the nucleus. This signal was
detected from not only the surface of cell but also the
cell nucleus. In case of cisplatin reagent, PtCN was not
detected.

264,265,266PtCI2 Max 4210um

Total lons 10um

Fig. 2. Imaging of cisplatin of reagents detected.

This result tells us the mechanism of action of
cisplatin. Cisplatin is a neutral complex without charge.
Chlorine is replaced with water molecules when
cisplatin passes into the cell. Therefore, cisplatin is
structure which chlorine is replaced with water when
combine with cell nucleus. The result, which cisplatin
in the cell was detected different structure compare to
reagent and selectively combine with nucleus is

coincided with mechanism of action of cisplatin, we
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achieved visualization of distribution of cisplatin
intracellular nucleus by TOF-SIMS.
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Fig. 3. Imaging of cisplatin detected from surface of cell.
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Fig. 4. Imaging of cisplatin detected from intracellular

References

[1] T. Sakamoto, M. Koizumi, J. Kawasaki, J.
Yamaguchi, Applied Surface Science, 255, 1617
(2008).

[2] M. Chikuma, T. Sato, S. Komeda, YAKUGAKU
ZASSHI 128(3)307-316(2008).

Acknowledgment

This work is performed in “Joint-Research of Kogakuin
University and Tokyo Medical University”. Authors
greatly appreciate to Prof. Ikeda, Prof. Ohira, Prof.
Kajiwara, Prof. Kakihana, and Dr. Nagase (Tokyo
Medical University).



	O-01 PSA19-76_Ichimura_v2_PSA19_Ext_Abst_Fin
	Toward Construction of Measurement/Characterization Platform for Open Innovation

	O-02 PSA19-22_Baer-PSA19_Ext_Abst-June17
	O-03 PSA19-17_PSA19_Ext_Abst_format_RRT_wjmin_final
	O-04 PSA19-65_Ext_Abst-rev1.3_AKim
	O-05 PSA19-23_JeongyongKIM_Revisedfinal
	Standardization of Spatial Resolution of Analytical Optical Microscopy

	O-06 PSA19-13_201905171904-WolfgangWERNER_final (1)
	O-07 PSA19-02_Ext_Abst_Jablonski_modified (1)
	O-08 PSA19-49_Abst_ST_JJuly30, 2019
	O-09 PSA19-06_20190614-HieuTNguyenTruong_final_CORRECTED
	O-10 PSA19-07_Ext_Abst Da Bo 20190628
	O-11 PSA19-21_201905240725-Yong-young NOH_2019-0715_r1
	O-12 PSA19-43_Ext_Abst-CCH-revised2
	O-13 PSA19-72_Ext_AbstーTSUJI-final
	O-14 PSA19-55_201905302043-Bong hoLEE_final
	O-15 PSA19-25_201905270856-Jae youngKIM_final
	O-16 PSA19-18_Ext_Abst_MD_final
	Cluster-induced desorption/ionization mass spectrometry as a versatile tool for the analysis of complex molecules and their reactions on surfaces

	O-17 PSA19-71_Ver 2.3 Tougaard-PSA19_Ext_Abst(review)_DatesAdded (002)
	O-18 PSA19-52_Ext_Abst_Shinotsuka_v9
	O-19 PSA19-64_201906031418-KarolyTOKES_final
	O-20 190827_PSA19_Ext_Abst-nagata
	O-21 PSA19-33_aoyagi_Abst_final
	O-22 PSA19-05_Ext_Abst_MichikoYoshitake_rev
	O-23 PSA19-66_【Zhao】著者からのメール添付PDF、Abstract-PSA19-ZLX
	O-24 PSA19-12_YY_Ext_Abst_rev01
	O-25 PSA19-01_201901111348-Pyuck-paCHOI_Final
	O-26 PSA19-26_Extended abstract_JNKIM_20190704
	O-27 PSA19-68_Ext_Abst accepted version_DrIshikawa190802
	O-28 PSA19-35_201905291941-HeeKANG_final
	O-29 PSA19-53__Ext_Abst_rev6
	O-30 PSA19-14_ExtAbst_Bellissimo_after_Editorial_Review_270619_FormatChanged190701
	O-31 PSA19-24_2019 0703 No24_KY-Kim(Accpeted)
	O-32 PSA19-48_2019 0701 No48_Eunjilee(Accepted)
	O-33 PSA19-04_Ext_Abst_Shard_v3 (1)
	O-34 PSA19-51_201905301611-YasumasaTAKAGI_final
	O-35 PSA19-74_Ext_Abst_BSMun_revised
	O-36 PSA19-67_Rev2_DJ_Matt_2019-0710
	O-37 PSA19-37_201905300017-DavidCANT_final
	O-38 PSA19-81_201906261446-HisaoMAKINO_final
	O-39 PSA19-63_201905312325-MarielaBRAVO-SANCHEZ_final
	O-40 PSA19-20_201905231025-YasukoKAJIWARA_final
	O-41 PSA19-73_(SenaYang)201906131433-Jeong wonKIM_final
	O-42 PSA19-75_2019_Gilmore_final
	O-43 PSA19-32_Okamoto_date
	O-44 PSA19-77_Ext_Abst_siida_final
	O-45 PSA19-44_2019 7 26 dissecting the metallic Fe 2p spectrum
	O-46 PSA19-36_Ext_Abst_revised
	O-47 PSA19-70_01906112037-JonathanCOUNSEL_revision_final
	P-01 PSA19-27_Ext_Abst_HashimotoJFETECfinal
	P-02 PSA19-11_2019 0703 No11 Suzuki
	P-03 PSA19-03_201904231044-RamanBEKAREVICH_ed1_corrected
	P-04 PSA19-08_Ext_Abst_probe_final
	P-05 PSA19-10_ExtendedAbstract_Nagatomi_ver02
	P-06 PSA19-15_Abst_査読修正
	P-07 PSA19-16_(査読後 最終版)
	P-08 PSA19-29_201905281604-NorihitoMAYAMA_final
	Complementary analysis for dislocations of GaN compound semiconductors using STEM and APT

	P-09 PSA19-30_201905282004-SatoshiYASUNO_final
	P-10 PSA19-40_Ohmori_190619_ZHAOedited_FinalVer_4
	P-11 PSA19-42_☆【査読修正反映2】PSA19_Ext_Abst_JFE-TEC_中村
	P-12 PSA19-46_koiwai_Abst_final
	P-13 PSA19-50_2019 0705 PSA-19(Kurokawa)
	P-14 PSA19-47_Ext_Abst_Nagoshi(JFE-TEC)re_20190623
	P-15 PSA19-58_Ext_Abst_Takeda_Makino_accepted
	P-16 PSA19-61_201905302314-ShinsukeNISHIDA_final
	P-17 PSA19-38_Ext_Abst_final
	P-18 PSA19-39_2.PSA19_abstract_Zhao-190717_Accepted
	P-19 PSA19-54_Ext_Abst_JWKim_rev
	JSA26_132_133_proof(r2).pdf
	O-01 PSA19-76_Ichimura_v2_PSA19_Ext_Abst_Fin
	Toward Construction of Measurement/Characterization Platform for Open Innovation

	O-02 PSA19-22_Baer-PSA19_Ext_Abst-June17
	O-03 PSA19-17_PSA19_Ext_Abst_format_RRT_wjmin_final
	O-04 PSA19-65_Ext_Abst-rev1.3_AKim
	O-05 PSA19-23_JeongyongKIM_Revisedfinal
	Standardization of Spatial Resolution of Analytical Optical Microscopy

	O-06 PSA19-13_201905171904-WolfgangWERNER_final (1)
	O-07 PSA19-02_Ext_Abst_Jablonski_modified (1)
	O-08 PSA19-49_Abst_ST_JJuly30, 2019
	O-09 PSA19-06_20190614-HieuTNguyenTruong_final_CORRECTED
	O-10 PSA19-07_Ext_Abst Da Bo 20190628
	O-11 PSA19-21_201905240725-Yong-young NOH_2019-0715_r1
	O-12 PSA19-43_Ext_Abst-CCH-revised2
	O-13 PSA19-72_Ext_AbstーTSUJI-final
	O-14 PSA19-55_201905302043-Bong hoLEE_final
	O-15 PSA19-25_201905270856-Jae youngKIM_final
	O-16 PSA19-18_Ext_Abst_MD_final
	Cluster-induced desorption/ionization mass spectrometry as a versatile tool for the analysis of complex molecules and their reactions on surfaces

	O-17 PSA19-71_Ver 2.3 Tougaard-PSA19_Ext_Abst(review)_DatesAdded (002)
	O-18 PSA19-52_Ext_Abst_Shinotsuka_v9
	O-19 PSA19-64_201906031418-KarolyTOKES_final
	O-20 190827_PSA19_Ext_Abst-nagata
	O-21 PSA19-33_aoyagi_Abst_final
	O-22 PSA19-05_Ext_Abst_MichikoYoshitake_rev
	O-23 PSA19-66_【Zhao】著者からのメール添付PDF、Abstract-PSA19-ZLX
	O-24 PSA19-12_YY_Ext_Abst_rev01
	O-25 PSA19-01_201901111348-Pyuck-paCHOI_Final
	O-26 PSA19-26_Extended abstract_JNKIM_20190704
	O-27 PSA19-68_Ext_Abst accepted version_DrIshikawa190802
	O-28 PSA19-35_201905291941-HeeKANG_final
	O-29 PSA19-53__Ext_Abst_rev6
	O-30 PSA19-14_ExtAbst_Bellissimo_after_Editorial_Review_270619_FormatChanged190701
	O-31 PSA19-24_2019 0703 No24_KY-Kim(Accpeted)
	O-32 PSA19-48_2019 0701 No48_Eunjilee(Accepted)
	O-33 PSA19-04_Ext_Abst_Shard_v3 (1)
	O-34 PSA19-51_201905301611-YasumasaTAKAGI_final
	O-35 PSA19-74_Ext_Abst_BSMun_revised
	O-36 PSA19-67_Rev2_DJ_Matt_2019-0710
	O-37 PSA19-37_201905300017-DavidCANT_final
	O-38 PSA19-81_201906261446-HisaoMAKINO_final
	O-39 PSA19-63_201905312325-MarielaBRAVO-SANCHEZ_final
	O-40 PSA19-20_201905231025-YasukoKAJIWARA_final
	O-41 PSA19-73_(SenaYang)201906131433-Jeong wonKIM_final
	O-42 PSA19-75_2019_Gilmore_final
	O-43 PSA19-32_Okamoto_date
	O-44 PSA19-77_Ext_Abst_siida_final
	O-45 PSA19-44_2019 7 26 dissecting the metallic Fe 2p spectrum
	O-46 PSA19-36_Ext_Abst_revised
	O-47 PSA19-70_01906112037-JonathanCOUNSEL_revision_final
	P-01 PSA19-27_Ext_Abst_HashimotoJFETECfinal
	P-02 PSA19-11_2019 0703 No11 Suzuki
	P-03 PSA19-03_201904231044-RamanBEKAREVICH_ed1_corrected
	P-04 PSA19-08_Ext_Abst_probe_final
	P-05 PSA19-10_ExtendedAbstract_Nagatomi_ver02
	P-06 PSA19-15_Abst_査読修正
	P-07 PSA19-16_(査読後 最終版)
	P-08 PSA19-29_201905281604-NorihitoMAYAMA_final
	Complementary analysis for dislocations of GaN compound semiconductors using STEM and APT

	P-09 PSA19-30_201905282004-SatoshiYASUNO_final
	P-10 PSA19-40_Ohmori_190619_ZHAOedited_FinalVer_4
	P-11 PSA19-42_☆【査読修正反映2】PSA19_Ext_Abst_JFE-TEC_中村
	P-12 PSA19-46_koiwai_Abst_final
	P-13 PSA19-50_2019 0705 PSA-19(Kurokawa)
	P-14 PSA19-47_Ext_Abst_Nagoshi(JFE-TEC)re_20190623
	P-15 PSA19-58_Ext_Abst_Takeda_Makino_accepted
	P-16 PSA19-61_201905302314-ShinsukeNISHIDA_final
	P-17 PSA19-38_Ext_Abst_final
	P-18 PSA19-39_2.PSA19_abstract_Zhao-190717_Accepted
	P-19 PSA19-54_Ext_Abst_JWKim_rev

	JSA26_192_193_proof.pdf
	O-01 PSA19-76_Ichimura_v2_PSA19_Ext_Abst_Fin
	Toward Construction of Measurement/Characterization Platform for Open Innovation

	O-02 PSA19-22_Baer-PSA19_Ext_Abst-June17
	O-03 PSA19-17_PSA19_Ext_Abst_format_RRT_wjmin_final
	O-04 PSA19-65_Ext_Abst-rev1.3_AKim
	O-05 PSA19-23_JeongyongKIM_Revisedfinal
	Standardization of Spatial Resolution of Analytical Optical Microscopy

	O-06 PSA19-13_201905171904-WolfgangWERNER_final (1)
	O-07 PSA19-02_Ext_Abst_Jablonski_modified (1)
	O-08 PSA19-49_Abst_ST_JJuly30, 2019
	O-09 PSA19-06_20190614-HieuTNguyenTruong_final_CORRECTED
	O-10 PSA19-07_Ext_Abst Da Bo 20190628
	O-11 PSA19-21_201905240725-Yong-young NOH_2019-0715_r1
	O-12 PSA19-43_Ext_Abst-CCH-revised2
	O-13 PSA19-72_Ext_AbstーTSUJI-final
	O-14 PSA19-55_201905302043-Bong hoLEE_final
	O-15 PSA19-25_201905270856-Jae youngKIM_final
	O-16 PSA19-18_Ext_Abst_MD_final
	Cluster-induced desorption/ionization mass spectrometry as a versatile tool for the analysis of complex molecules and their reactions on surfaces

	O-17 PSA19-71_Ver 2.3 Tougaard-PSA19_Ext_Abst(review)_DatesAdded (002)
	O-18 PSA19-52_Ext_Abst_Shinotsuka_v9
	O-19 PSA19-64_201906031418-KarolyTOKES_final
	O-20 190827_PSA19_Ext_Abst-nagata
	O-21 PSA19-33_aoyagi_Abst_final
	O-22 PSA19-05_Ext_Abst_MichikoYoshitake_rev
	O-23 PSA19-66_【Zhao】著者からのメール添付PDF、Abstract-PSA19-ZLX
	O-24 PSA19-12_YY_Ext_Abst_rev01
	O-25 PSA19-01_201901111348-Pyuck-paCHOI_Final
	O-26 PSA19-26_Extended abstract_JNKIM_20190704
	O-27 PSA19-68_Ext_Abst accepted version_DrIshikawa190802
	O-28 PSA19-35_201905291941-HeeKANG_final
	O-29 PSA19-53__Ext_Abst_rev6
	O-30 PSA19-14_ExtAbst_Bellissimo_after_Editorial_Review_270619_FormatChanged190701
	O-31 PSA19-24_2019 0703 No24_KY-Kim(Accpeted)
	O-32 PSA19-48_2019 0701 No48_Eunjilee(Accepted)
	O-33 PSA19-04_Ext_Abst_Shard_v3 (1)
	O-34 PSA19-51_201905301611-YasumasaTAKAGI_final
	O-35 PSA19-74_Ext_Abst_BSMun_revised
	O-36 PSA19-67_Rev2_DJ_Matt_2019-0710
	O-37 PSA19-37_201905300017-DavidCANT_final
	O-38 PSA19-81_201906261446-HisaoMAKINO_final
	O-39 PSA19-63_201905312325-MarielaBRAVO-SANCHEZ_final
	O-40 PSA19-20_201905231025-YasukoKAJIWARA_final
	O-41 PSA19-73_(SenaYang)201906131433-Jeong wonKIM_final
	O-42 PSA19-75_2019_Gilmore_final
	O-43 PSA19-32_Okamoto_date
	O-44 PSA19-77_Ext_Abst_siida_final
	O-45 PSA19-44_2019 7 26 dissecting the metallic Fe 2p spectrum
	O-46 PSA19-36_Ext_Abst_revised
	O-47 PSA19-70_01906112037-JonathanCOUNSEL_revision_final
	P-01 PSA19-27_Ext_Abst_HashimotoJFETECfinal
	P-02 PSA19-11_2019 0703 No11 Suzuki
	P-03 PSA19-03_201904231044-RamanBEKAREVICH_ed1_corrected
	P-04 PSA19-08_Ext_Abst_probe_final
	P-05 PSA19-10_ExtendedAbstract_Nagatomi_ver02
	P-06 PSA19-15_Abst_査読修正
	P-07 PSA19-16_(査読後 最終版)
	P-08 PSA19-29_201905281604-NorihitoMAYAMA_final
	Complementary analysis for dislocations of GaN compound semiconductors using STEM and APT

	P-09 PSA19-30_201905282004-SatoshiYASUNO_final
	P-10 PSA19-40_Ohmori_190619_ZHAOedited_FinalVer_4
	P-11 PSA19-42_☆【査読修正反映2】PSA19_Ext_Abst_JFE-TEC_中村
	P-12 PSA19-46_koiwai_Abst_final
	P-13 PSA19-50_2019 0705 PSA-19(Kurokawa)
	P-14 PSA19-47_Ext_Abst_Nagoshi(JFE-TEC)re_20190623
	P-15 PSA19-58_Ext_Abst_Takeda_Makino_accepted
	P-16 PSA19-61_201905302314-ShinsukeNISHIDA_final
	P-17 PSA19-38_Ext_Abst_final
	P-18 PSA19-39_2.PSA19_abstract_Zhao-190717_Accepted
	P-19 PSA19-54_Ext_Abst_JWKim_rev

	JSA26_192_193_proof(r3).pdf
	O-01 PSA19-76_Ichimura_v2_PSA19_Ext_Abst_Fin
	Toward Construction of Measurement/Characterization Platform for Open Innovation

	O-02 PSA19-22_Baer-PSA19_Ext_Abst-June17
	O-03 PSA19-17_PSA19_Ext_Abst_format_RRT_wjmin_final
	O-04 PSA19-65_Ext_Abst-rev1.3_AKim
	O-05 PSA19-23_JeongyongKIM_Revisedfinal
	Standardization of Spatial Resolution of Analytical Optical Microscopy

	O-06 PSA19-13_201905171904-WolfgangWERNER_final (1)
	O-07 PSA19-02_Ext_Abst_Jablonski_modified (1)
	O-08 PSA19-49_Abst_ST_JJuly30, 2019
	O-09 PSA19-06_20190614-HieuTNguyenTruong_final_CORRECTED
	O-10 PSA19-07_Ext_Abst Da Bo 20190628
	O-11 PSA19-21_201905240725-Yong-young NOH_2019-0715_r1
	O-12 PSA19-43_Ext_Abst-CCH-revised2
	O-13 PSA19-72_Ext_AbstーTSUJI-final
	O-14 PSA19-55_201905302043-Bong hoLEE_final
	O-15 PSA19-25_201905270856-Jae youngKIM_final
	O-16 PSA19-18_Ext_Abst_MD_final
	Cluster-induced desorption/ionization mass spectrometry as a versatile tool for the analysis of complex molecules and their reactions on surfaces

	O-17 PSA19-71_Ver 2.3 Tougaard-PSA19_Ext_Abst(review)_DatesAdded (002)
	O-18 PSA19-52_Ext_Abst_Shinotsuka_v9
	O-19 PSA19-64_201906031418-KarolyTOKES_final
	O-20 190827_PSA19_Ext_Abst-nagata
	O-21 PSA19-33_aoyagi_Abst_final
	O-22 PSA19-05_Ext_Abst_MichikoYoshitake_rev
	O-23 PSA19-66_【Zhao】著者からのメール添付PDF、Abstract-PSA19-ZLX
	O-24 PSA19-12_YY_Ext_Abst_rev01
	O-25 PSA19-01_201901111348-Pyuck-paCHOI_Final
	O-26 PSA19-26_Extended abstract_JNKIM_20190704
	O-27 PSA19-68_Ext_Abst accepted version_DrIshikawa190802
	O-28 PSA19-35_201905291941-HeeKANG_final
	O-29 PSA19-53__Ext_Abst_rev6
	O-30 PSA19-14_ExtAbst_Bellissimo_after_Editorial_Review_270619_FormatChanged190701
	O-31 PSA19-24_2019 0703 No24_KY-Kim(Accpeted)
	O-32 PSA19-48_2019 0701 No48_Eunjilee(Accepted)
	O-33 PSA19-04_Ext_Abst_Shard_v3 (1)
	O-34 PSA19-51_201905301611-YasumasaTAKAGI_final
	O-35 PSA19-74_Ext_Abst_BSMun_revised
	O-36 PSA19-67_Rev2_DJ_Matt_2019-0710
	O-37 PSA19-37_201905300017-DavidCANT_final
	O-38 PSA19-81_201906261446-HisaoMAKINO_final
	O-39 PSA19-63_201905312325-MarielaBRAVO-SANCHEZ_final
	O-40 PSA19-20_201905231025-YasukoKAJIWARA_final
	O-41 PSA19-73_(SenaYang)201906131433-Jeong wonKIM_final
	O-42 PSA19-75_2019_Gilmore_final
	O-43 PSA19-32_Okamoto_date
	O-44 PSA19-77_Ext_Abst_siida_final
	O-45 PSA19-44_2019 7 26 dissecting the metallic Fe 2p spectrum
	O-46 PSA19-36_Ext_Abst_revised
	O-47 PSA19-70_01906112037-JonathanCOUNSEL_revision_final
	P-01 PSA19-27_Ext_Abst_HashimotoJFETECfinal
	P-02 PSA19-11_2019 0703 No11 Suzuki
	P-03 PSA19-03_201904231044-RamanBEKAREVICH_ed1_corrected
	P-04 PSA19-08_Ext_Abst_probe_final
	P-05 PSA19-10_ExtendedAbstract_Nagatomi_ver02
	P-06 PSA19-15_Abst_査読修正
	P-07 PSA19-16_(査読後 最終版)
	P-08 PSA19-29_201905281604-NorihitoMAYAMA_final
	Complementary analysis for dislocations of GaN compound semiconductors using STEM and APT

	P-09 PSA19-30_201905282004-SatoshiYASUNO_final
	P-10 PSA19-40_Ohmori_190619_ZHAOedited_FinalVer_4
	P-11 PSA19-42_☆【査読修正反映2】PSA19_Ext_Abst_JFE-TEC_中村
	P-12 PSA19-46_koiwai_Abst_final
	P-13 PSA19-50_2019 0705 PSA-19(Kurokawa)
	P-14 PSA19-47_Ext_Abst_Nagoshi(JFE-TEC)re_20190623
	P-15 PSA19-58_Ext_Abst_Takeda_Makino_accepted
	P-16 PSA19-61_201905302314-ShinsukeNISHIDA_final
	P-17 PSA19-38_Ext_Abst_final
	P-18 PSA19-39_2.PSA19_abstract_Zhao-190717_Accepted
	P-19 PSA19-54_Ext_Abst_JWKim_rev




