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Fig 1 Typical X-ray spectrum obtained by irradiating TRL1215 cells (B), where a normalized blank
spectrum and the net spectrum after subtraction are also shown.
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Fig 2 Procedure for the standard-free method for cultured cell samples. All peak functions are subtracted from the

spectrum in the region between 4.3-5.7 keV indicated by he shadowed portion and the total yield of continuous
X-rays Yex is obtained. Potassium was designated as an index element.
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Fig. 3 Comparisons of the potassium concentrations for eight targets of TRLL1215-B obtained by the standard-free
method and that obtained by the internal-standard method.
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Fig. 4 Same comparisons as in Fig. 3 but for ten targets of TRL1215-A.
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Fig. 5 Comparisons of the potassium concentrations for five targets of Hela cells obtained by the standard-free
method and that by the internal-standard method. Assuming that the average weight of HeLa cells is two
times higher than that of TRL1215 cells, values obtained by the two methods show in good agreement.
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Fig. 6 Elemental concentration in TRL1215 cells (B)..

1000
*CellA-l()  DOCellA2()
" . oCellA3()  ACellA-4(-)
100 - g XCellA-5(-)  oCellA6(-) —
ACelIA7(-)  BCellA-8()
|
E
[ 10 0
3.
E T
c o]
S § a o
g 7o & o
£ :
O ﬂ o
0.1 E
<
0.01

NaMg Al Si P S CI K Ca Ti V Cr Mn Fe Ni Cu Zn As Se Br Rb Sr Y Zr Nb Mo Hg Pb

Elements

Fig. 7 Same as Fig. 5 but for TRL1215 cells (A).
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Fig. 8 Same spectrum as in Fig. 1 but for TRL1215 cells (A) whose cell density is one tenth that of (B).
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Fig. 9 Same as Fig. 8 but for using a 1.5 pm-thick Mylar film as a backing.

BUZROND &K 91T, Fig. 1 LA SN HIFE LLdES L, S oERR ELTWD Z
EMD D, BENIZIE 1 pm DIESBHIT 2 TH Y | A2 Sy % o FE AR

82



NMCC 21 2014

T 52 LR HTREREIIMEIICH B35 2 L g ot

L0 FELS R DD TRy X TEORIIC L0 ST OBE W L35 2 L1, B 2
WZEDBILHFE AT MUV THHERT HZ &N TE %, Fig. 1012 TRL1215 M@ DK A « B (2
*9 % 1.5 um Mylar & F\WN 28R 0R AT MV ERT, MRS E O/ S WIER A 2BV T
Fe 3 PR RREE CONT Rl RE 7R 2 & MERR T E B,

Fig. 11 12i%, MO 7 Z 2 aixbOHBECHWS Y 7Y VRO ks R 2 rd, KIZH
55 X912, NaCl 21X L HE L DILEDO RPN @IE CHEE L, TBN NSRRI &L
HB22580035 5, MU TV UATELIC LD R0 OB BriL s &b B0, gtk
LEFEL, TO M) ZUonbRAET DR X N BEEEEOR RICHO RS EEEE2 52
EDHERIS D,

100000
{\ TRL1215-B
10000 /\ /\/ K/

T 1000 ,\ ’\,/\v [\

£ ~ TRL1215-A

e

Q

a

5

8 100 N’ o~

10
1.5 um Mylar
1 A
0 50 100
Channel Number
Fig. 10 Same as Fig. 9 but for the spectra at low energies obtained without absorber.
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Fig. 11 Elemental concentration in trypsin.
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Fig. 12 X-ray spectra for Hc cells obtained with a 300 pm-thick Mylar absorber for the samples removed from a
flask with (black line) and without (gray line) using PBS
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Fig. 13 Same as Fig. 12 but for the spectra obtained without X-ray absorber (Det. 2)
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Fig. 14 Elemental concentration (ug/mL) in He cells obtained by the standard-free method.
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Abstract

Methods of quantitative elemental analysis of very small quantity of cultured
cells were developed. First of all, an internal-standard method for the solution
containing cells whose density is more than 1X106 cells / mL was established, and
then a standard-free method for cultured cells was developed. It was confirmed that
the method allows us to quantitatively analyze more than 25 elements in the
samples containing only 20 thousand cells. Also, the methods for removing cultured
cells from a flask were examined in order to improve accuracy and sensitivity of
analysis, since the use of trypsin and PBS sometimes brings a large amount of
sodium, phosphorus and potassium, which have direct effect upon accuracy of
analysis based on the standard-free method. It was found that the method of
removing cells with a scraper without using trypsin and PBS is the best manner.
Also, the effects of using thinner backing materials were examined in order to
improve sensitivity of analyses. It is expected that accurate analysis of samples
containing nearly two thousand cells is possible on the basis of the standard-free
method when using a thinner backing material.
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