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Thesis Summary (approx.2000 Japanese Characters )

AR, R PR Ze o T AR RIS OMEIRIT AL - T, MO ERST~OEL « ERNEE > TW5, BITE, M
RGOS CTlE, FHEHEE 77 X~ (Inductively Coupled Plasma, ICP) ZhiifiE /=14 A & LTH
W SHTEEE NS ISR TS, L, EROBEHE AL TIIRERBIZZRIC LTI XA~ fIc#E AT
L0, WMOBERBOSHICIIEL TR LT, H—MEoSIZNETH -7, KL TiE, H—Mastro sz
BUZMEE e 3 DO%&ME LT, MIROEA, ESRESH, ZaRFAREOIE o, ZhozilizdEEoRREs
1oz, WSCERIZ, BN ETHEON I ICP 3t - EREOMEBORIE L, 8ETHREINL TV,

1w TR T, METESITOBLRICOWTHBL, ZO0HrstSIMiinCebsdh oMk 170 & ofgd
HREHIBIT L CTETEY, S5, ITFEOEFOHERIIH > TREOMIEZ MBI 5, BH—Haoir~
DERPEE->TWNWDLZ L EHA L,

W2 [BEES TSI A2 MW TESN] TiX, 1P 2 HW -8 T H o0 OME & 2 o i msac -
WTIR, b BB O T ICE AT 2B ORMER BB Z M L2, £ LT, M &aleh-omin o B8 A %
EHTEHFELELT Farby MEABHEAEENAFLE THDLZ E2FHH L,

H3wm THMIOA Fe 7Ly MREHEAEB ORI Tk, Mo Lz Re 7 Ly MakhE
NEB 2R Lz, AIEETE, WERREEZ T 277 A~ P~HJHHEAT L0, Far by MRz N
AT HZ L THIM 1 P OILESHTNERTE S, LL, MEROER AL T ZHWE Fa 7Ly Falbhg AL
BT, WRHOEENKI 700 pL & KEL, TR ~DAFMBRENVEWIBBERS 7=, £ 2 TAHFZETIX
Y EFEMAWE, UpLo Rer Ly MBS AREZRHE L, Far Ly hOREHICA Y s a il
AEWMTZETL %LU TFOREETHREREAZFE Lz, ZOEES AV 5 3 Toirathl 2 R -2 22 i
JEHE L T T A HIZEATE B0, MOERBOESBEST N TEZ 23 LT,

WA [Far Ly FURHE AR O LMEARIETM ) Tk, Fue 7y FEUEHEASEE 2 860 ok L O
BESHICEML, fEkOBHANAL TR EMRBE LAY ETFRO Fu 7Ly MBS ALERE O Ik 21T - 7,
T IRAE & RSD Z304f L 724 5, B V' EFRUTBR L 7 AT~ TR T RRAEEIZA 1/7012, RSD 13 9. 4%
M5 6.6%ICM ETDHIEER L, &BIT, B/ 70 A2 EHWTTIA~HTRe T by MRFET DHET
AL 25, BB B OFOCITIEHE DRI T, B ZR EME KT 1/20 12720, E-HHICCD I AT
ZHVTHRIE L7k 3, 2B BN 1/2 o= nb, FurLby NORELHILZT T A~HhT
WA EAL CEME SN THD, RAEBIOmE SN TWDE Z ERRBI N,

HoHwE Ry MRS AAMBEEEBEORI] Tk, 77 XA<Ilh 2 2 EAROEREE B E LT
Fa7ry MBS AR ORABEEZARE LZ, For Ly MBS AEE THE SN Fa 7Ly MExrT
FAVERMEA LI L ITHAAERERR 1,000 fERENVWZ L&, EBEO/NSW R F Ly MEEA LN
ENRRKREL 72D EWVIFEREND, WA OEBNEER Lz b B 17, ZOENLZEZT, FrY
Ly & 150 CREEIZME L /- H AP 2 @il S8, WICSCREFE THAIT L Z & THEELE BRL, B
BERR Lz, ZOEBEBEZFAOIICHEA LR, PREEEZER LTI T A0 F BB 9
EIZEML, H 8030 /5 18 Lz e h, BB LIZBEENGMCEEL T2 Z L 2R Lz, ERoHr
AT 2T, RO 1/300 £72 5, 1.1 ag O TIRMxHEZ S5 Z LICpkZh Lz, Ziudk, 0.5 pL Ol
12 2.2 ppb TEENDWMETENNE TE L FITHL T2,

%6 TICP AYTREMIAE B ~DJS M Tk, RFo 7Ly FaUBHE AL E 2 1CP JRATRR AR 8454 & 4
HEDE, WO ERBOZIERFERFSH 21T -7, 1 HOMIIZIZZEOTENEG END 12O LR ERIHT O
WRBHDH, £ZT, Fr7 by MBHE ASEE A [CP RATRFRMBVE /o E@E i A LU, ook R AT O KR
AT o 70, TSR CIIES R 100 ms OFA, HEFHFZ 3,000 BIFER L CHAIT A28, ke y b
5L BH 200 ps OEZORIEITITEES 2V, T T, AT VRHEBHLOBRET 4 VF N Ay Aa—F
THERD 5 Jiffi & 722 500 Mz O > 7Y 7R THRIE LTz, £OfRE, TREEIZH~TH 1/200 TH 5
36 fg O FRRMEEER L, 512, @IS TFEbiEE ADWTERAIEL T S/N hE [ EXH, 240 ag O




T H T SR A il 2 2 7

WTE THROEBEBEASH ) I, B ULEERZ AT LETR ORI enr 21T, Fr7rLy
R AR A NG L CT T AwICEBA L, v /LFF ¥ RSN CHIERE L, O, 1 [HoM
JIZHI 30 fg & En b8 OTLFE (Mg, Fe, S, Ca) ZREMFICHNT HZ LITKIILIZ, Fiz, £/ /ur—F%
FAW TR RN 51T - 7o, #E 1 EICSEY 0.73 fg S ENE~ L H Lo DERR#EBLZENTEXE, Zh
HOFERNG, H—MIRAND 27 ppb OMEITTR ISP OFTREMEZ R LTz,

F8E [Hm) T, AMXOREEZIT-T-, AFETIE, 10 um FBRE QML OMEBEAIZILER 100 pm LLF
BEORa Ly MR#ELTHWDE, a7 Ly hOBEES LIS, K200 p s OWRHE(E 5 2 RPN HEE D
MEEREREZHASICL, B—METIcH 30 fg TEENDHLILEREESIT 2 FER LT,

%« FSCEEE, T3 2000 5 L HEIC 300 5ha 1 DT O T 50, b LI 800 §E4 1 #PHRH L TS EE0,

Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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Thesis Summary (approx.300 English Words )

In recent years, there is growing interested in trace element analysis for single cell. For example, cause
of cancer or Alzheimer disease is hoped to be figured out by trace element in single cell. Inductively
Coupled Plasma Mass Spectrometry (ICP-MS) has been widely used for trace element analysis because of
analytical figure of merit. However, conventional sample introduction system for ICP-MS consumes large
amount of sample solution. So, it is difficult to realize individual single cell analysis. Thus, droplet
direct injection nebulizer (D-DIN) was developed. D-DIN can introduce into the ICP droplet of diameter
30 to 70 pum. By including cells in a droplet, this system enables to introduce single call to ICP. To
achieve trace elements analysis in a single cell, analytical sensitivity of ag (10'%g) level is required.

Two way of increasing analytical sensitivity was thought. One is developed desolvation system for
droplet, because the droplet volume was too large for ICP to ionize sufficiently. Droplet has heated and
cooled before introducing ICP. As a result, mass signal intensity of Ca ion enhanced about 120 times compare
without desolvation system. This result was shown effectiveness of droplet desolvation system. Another
one is developed high speed data acquisition, because signal integration time is so long for transient
signal of droplet in usual ICP-MS. To realize fast signal measurement, ion current from the detector was
directly measured using a high—speed digital oscilloscope. Mass signal can be obtained from only signal
without integrating unnecessary noise by using this way. As a result, absolute detection limit of 36 fg
was obtained. And, desolvation system was combined with high speed data acquisition. As a result, the
absolute detection limit was achieved 1.5 ag. Finally, single cell analysis of plant cell was tried. The
cell including sub—fg Zn and Mn was measured using ICP-Atomic Emission Intensity

% @ BSCEEIEL. 3L 2000 52 & 3830 300 34 1O M T 22, b L<IFHEL 800 3% 1 fEH L T 723 vy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).




