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Abstract Objective: To explore the necessity and feasibility of controlling acid-soluble substances in talc with
combined applications of scanning electron microscopy/energy dispersive x-ray spectrometry (SEM/EDS) and
ICP-AES. Methods: SEM/EDS was applied to analyze the components of major metal elements in acid-soluble
substances in talc. Calcium, magnesium and iron contents were quantified by ICP-AES. Results: Scanning electron
microscope /energy dispersive X-ray spectrometer (SEM/EDS) found that magnesium was commonly found in
the acid-soluble substances of talc, but the current Pharmacopoeias do not control the magnesium in acid-soluble
substances. The ICP-AES method was added to investigate calcium, magnesium and iron in the acid-soluble
substance of talc, and the method was verified to be feasible by methodology. Conclusion: (1) The components of
metal elements in acid-soluble substances may vary depending on the origin of talc, so it is necessary to control the
acid-soluble substances in talc. (2) ICP-AES could be used for the quality control and evaluation of the major metal
elements, such as calcium, magnesium and iron, in acid-soluble substances in talc.
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VER—FP RIRAFTE T P, WAk i 22
B A KRR EE , — AR = AR, B A AR
[F] FL A f) /D B TR S . IR EE . AT e
AR TETI 25 Tl AT )z HAR AR R D s,
TR 45 1 M AR 500 v A A i et 59
R, IR A RHAME AR RGE M . EH 2
T2l [ 2 iR, JHE NIRRT RE . 2R
FEGIR R, AR A CARE R 45 b 24 1 750 Y
HRMEH . T AT R R, A YA
TEM—Le 4 B n R AR e b hin e, Ik, 7ot
IRER TR (BRI RTEEY) ) B2/ 0] S R
e EICRIRIEN . ZAEREA SCiGE, Wa
Wy H R R AT A A T R 20 o ) B s R M
mt, HErERT . P 35, HEKEZY
WA T AR AR, B4 (P AR AR IR E 2
H) 20154 MU HARZ Rl (IP17) XA Ky iR
T E YT TR AR A 4R T
R E L SR 4R TR U T g R
mHHES, A —EA B, SRR Y,
AME AT AR PR RS | k. AR AR AR
HEATHEH], R BE AR F 458 0 7 M5 A 2 o
i, PREIHARRAE TR AL, WikIRE: . A AbEE
SRR, H AR R A R TS R
Wratsel, NEBE AR PR YT R4l
B, ARG A B X - S R BRSO A R
i R ] R TG R A G TIRUX T, R FH HL R
WA B TR T LZSEEE (ICP-AES) &=
ERRP YR E BB ICRR, BN AN
TP AR 12
1
Quanta 400F#A37) & S HL F 5 S Be /X - B 2k
REREAY (FEIAT ) ; ICAP7400H:JBHE & 455 1
JF &G EAL (32 EThermo Fisher/AH])

Merck Milli-QZli/KAFE RS (fEEMerck/AH] ) ;
CP 225DAVE,F /3 #1r R (fE[E Sartorius A F] ) o

BEFRUEWR (1000 g - mL™, 41518080863,
[ AR T ORI ST BB ) 5 BRI
W (1000 pg - mL™', #L518080863, [EFK4NEL
PERRI o BRI 5T B ) 5 PR HETR (1000
we - ml, #518081463, [EFAIHM KL H
CVNERARZE BBE ) 5 EARHEIR (1000 wg - mL™,
it 18092665, [ M &k A LI I b0 3K kA
SEEBE) 5 BRRUMEM (1000 wg - mL™', #t5
17011763, [E A BH I 0 B9 2B 5% 2L
Bt) ;5 AR (Merck, #L*5K50198856816) ; 5L
5o HIK B LK s Wk ok A E N AR3AAR] T
FEr=ih, Adml#~84 (Hri #2862k B E N
AT, 3#~5#. SR HBEARFIBI ., 6#~7#K HIEEH
CI ).
2
2.1 IX-
EDS
2.1.1 K acE

FE L 20 KV TAEFEE10 mm; #5856
30 pm,
2.1.2 A

BARAL g, FHEE, H100 mLEIEHIE
b, RSN AR ERR20 mL, FRE, 1ESO0CHEHE
15 min, %, FRREE, DRI E IR
PEE, 25, B, WEER, HCAER IR
JEt, K EEERIER 10 mL, &1, RIfS.
2.1.3 feISH R a4

A 1 T BB X -SRI (SEM/
EDS) , RIKAINART Rigig Ak, Higdh
CIREL7/ i UpTve ¥ 3l W i N T eSS U3 IS

SEM/

1
TCR G %
Eiinc2
C 0 Cl Ca Mg Fe Al K Na Si Mo

1# 11.51 37.99 25.02 8.23 5.55 1.00 0.69 0.32 / / /

2# 4.67 329 44.32 9.26 8.23 1.11 / / 0.32 / /

3# 1542 21.73 37.33 9.67 14.34 0.30 / / / / /
zhgysh
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1
JLE G /%
fit=

C 0 Cl Ca Mg Fe Al K Na Si Mo

44 4.39 35.66 42.82 6.69 9.41 0.24 / / / 0.11 /

S# 22.839 22.94 32.48 8.23 12.54 / / / 0.52 0.14 /

6 17.33 22.94 35.66 6.82 14.97 / / / / 0.15 /

T# 16.47 27.68 32.16 1.15 21.21 / / / 0.83 0.27 /
8 18.61 20.83 35.34 9.46 13.39 0.28 / / 0.82 0.29 0.52

HERIAT UL, B T 3Rk i SR 23 Sl ok
IR FETTER, AR sy EEEE TR
ZRBUNES . BEL BRAEIUER, HAhotER . B,
. BRI S AR D, SRR R 41 i
el pA &, BRmt 2k 1, SRR b Iyt
ZRIICR A TRAARTE S, BB R A
oo Hp et S i Aok b, BRI
LR 7RIS, RIS S R ORI
JUE .. HAMERN—M SR, B2 —)ZK
BELT (MgO - H,0) e FHZE 4Rk (Si0,) =2
[T B AY =2\ TR ZE RGN, H b B BEAE A 2514
o, B PR ERA TR, 25 E 2 (O
AU SVBE RTINS, JFAXTRR AT s e AR i
FREEl, S DA AR A A i B (AR B/
FALEESE ) . T HEGEER, WTRESXHIFIER
SEPERE B . S THEH D B G B AL BT e S R
SRR il A R, ORI A A R T
B OBEL BRIFTEEL
2.2 ICP-AES

[11]

2.2.1 e A

ICP-AES TAES%L: RFINE13kW; FibS &
1.0L - min'; HiBSHEEO02 L - min™'; BHSH
12 L min™'; FEAAIETHELO mL « min™'; ZER
FfE]30 s, Ca, Mg, Fe/rHrifis35 4317.9 nm,
280.3 nm}%238.2 nm.

V@O i ARV ACEUTCAL AT

2.2.2 W&

BARRZ0.1 ¢, FEHFRE, BHRUKRIEH
fFET, FEEIAMELE20 mL, 5], %, &
50°CHIHM E N30 min, WA, $B5), EERE
O (T3 105 W, 3% 4000 ¥5/0%0 ) | i,
K B IELEM2.5 mL, BS50 mLEJHRH, InfsE LR
MR R 2B, 250, ME RO Rkl
B2 AW USSR . BERRIEIRA50.9 mL Ak
FRUE0.25 mL, B 100 mLA M A, IFGEhE
BRZIE, 85, MENPRUEREEW 0 BIBARERE
W10 mL, 25 mL, 5.0 mL, 10.0 mL. 12.5 mL,
SN ZE2S mLA RN, IR =21,
VER RFWBRHERS R BRI GG B, FH#G R
MR R R mLE B2 w g, 821, fEAA
PRV o
2.2.3 kiR
2.2.3.1 MM KRR AoE w R

B “2.2.27 A5 RYVBRUER IR L NARAE, 1%
“2.2.17 TRSEE, IR R R
Filo g5 ULER2. gL, 45, BEH7E0.72~4.5
we e mL™, B7E0.1~1.25 pg - mL R TE RN 2
RAFIRIER R

W (e, #2217 T SH0EZNE 10
WK, DAEESEIN A 25 R i V8 TR ) I (L 178 35 s o
% (3SD) VERIMIBE, 105542 (10SD ) H
SEHPR . A0 ZE KRR A e R W2
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23
VS [y 75 7% r LG/ (pg - ml™) REIIBRL/ (pg - ml™) EER/ (pg - mL™")
Ca ) = 5.604x,+0.391 0.9979 0.72~4.5 0.001 0.003
Mg y,=4.185x,-0.257  0.9979 0.72~4.5 0.0005 0.002
Fe 3= 0.193x,+0.004 0.9999 0.1~1.25 0.001 0.005

2232 ®EEM

i “2.2.27 WorEmH bR ey (5
1#) , & “2.2.17 WESEOE . 6/ FE M s
B BRIIRSDM N 1.8% . 1.9%F11.9%, &1
A7,
2.2.3.3 [

WA E0.1 o, HEEME, HERUB N
fEE, RS AESFRER (1000 wg - mL™)
0.9 mL, 2EFrAER (1000 pg+ mL™") 0.9 mL, %k
FRAEEW (1000 wg + mL™") 0.25 mL, KEEMA
Mi#hi217.95 mL, #5), &, B50°CMm#ANR -

P30 min, W%, #55), 045 pmiEREELT,
K% B ISLIEM2.5 mL, 50 mLEJHRH, Infadh
R R R 208, 50, VRN e 3w . [k
Bolefy, # “2.2.17 WESHWE., 85, 8. &
B I R 576 92.8%~95.4% . 103.0%~107.2% .
110.8%~112.6%, RSD/F3IM1.1% . 1.5%H10.7%.
2.2.4 FESHINE SR

BUBE S, #% “2.2.27 35 7 g e il 4 v
W, IR “2.2.17 WRSEIE, SHLAE S ERISE
L3,

3
fit5 Ca & /% Mg 51 /% Fe &8 1%
1# 0.2 0.1 0.008
24 0.2 0.2 0.012
3# 0.5 0.4 0.020
4 0.3 0.3 0.015
S5# 0.5 0.3 0.015
6 0.1 0.3 0.002
7# 0.1 0.2 At
8# 0.4 0.3 0.020
3 A R X A I LB DG, YR R M E LA A
3.1 ICP-AES E21 X TS R iR i e = NI v

it 5 451 i HR - S A/ X - S R RETS X (SEMY/
EDS) B, RERE I G XA ML T o0
20T, LRSI EOCRF B R PRI TA IR,
PR B IR AR APIRTT R R, HRAEE &4
I, R BEROCR AT, T HIEE S
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BHEAT AT, R FHICP-AESX) Ho R vh Al v i 3228
SR ICE AT RIE . W T R /X -
FHERREIE I (SEM/EDS ) #5459 (£1) WUFE
H, RTAY FEICR RIS . BE D
BRAE . BT E 2GR FE I OEE S (AAS)
WE & @72, T RIS EEE Lk LB
FRICER, eI EB, SRR G 5
TR K6k (ICP-AES ) AISZEZFloc R
R DAES S (U 11 7= B ey
3.2

RIER LS, 3T K2 B A kT
FRVATEES . B, BRI & &, SR AFRRRIEN T Ak
LR RN S i A e 2R, WaE 2
OS2k, FRERTT RIS, A2
JRIBRYE, ToEEEHI R VR A . B, AN TR A,
J, SRR AT Y A R R ] i 4 S T R
Fr#sil, AR, (HAR SR XA AR I
(R R R R R AT i 4 B DT R AR T, 1
—ERREE IS R R A RS WA R
WIS Z, R, 255, Tl S g iy
i, SRR SR TVRE, B rT I EAS
IFi] {49 IO FH 40088 A AN [ () 4 ) R 1T 2l
PR X AN R S g A R i R S8, I
I, (R NRIEFEZ M) B AomtaifEh A B
YRS B R TR AT A A, U Al T
ZRTEARFRIEIE A TR b ol Y 8 42T 2
22 5 RS E MR
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