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Tab 2 Results of verification test for Staphylococcus aureus 20 [RAER VR 20 mL F1 “2.27 TR 4 4 1 4

EES BRI o e
R gk ik MIvER BIPE pEbSy BHTE . ’ éjé{?xiﬂ@ml 1 mL, jJD]\ 100 mL HE%?Lﬁiﬁﬁ
XHEAL RHEAL xal e So g L 4 2
S A — e, BT 33 CHIFE 18~24 h, MK HRAMSR{EC R My
EE AR - - B
BT MBIR TR - - _ 4 + FR AR TR A . KU 4 HE LEE 3.

R3 AABERELET ERIELER

Tab 3 Results of verification test for Pseudomonas aeruginosa

N SRR
R 5
99 978 T %o 99 2 6 F 401 P L2 B 74 % F 201 WK
BL 341 15 75 3% + - - + +
PR 7S e = i A - - - + +

HI 2~3 R 4 R W], B 1 D20 falalhyy DG PTRAIAE A 10 20 AT o AR

WAREATFE IR A, AN R, AR AR P W, BRI R R R AR KR AE
BEAT P A A 45 °C, B IR EAT A TR b R, BRI
3 itie R

HQ841 /LB BEAD oo B i oy 1R,
IS, RS, ORI AR, o
B, AR MESEAT R BURE S VAR OB . A S2 b RE (11 Ch.P(2010) VolIl (*H[EZj4L 2010 FfiR. —#) [S]. 2010:

REFERENCES

] Sth B ol b A ISy e Appendix XI J 107-116.

ﬂn%%ﬁ{%bﬁ:ﬁ:iﬁq’ i PH 7036:;[‘4{:%[}&] = [2]  Chinese drug test standard operation specification(* &l 2 il ¥
H IR A 100 mL Be ke, XFEERNEE Y W hRAEER VRS [S]. 2010: 351-407.

A e ey ML I 20130326

HEBESES FIRRIEZEMART OIRER I0MTENSE
K P, KBS T, RAGT Ui, B 310058 24040 fr MR KPR, WHT 4% 312071)

HE. BRY A3 AL BA85F 5 FRAEACP-MS)N E A T S AL P4, 45, 45, 4. 4R, BF. 48 4. 4. 4510
FAEASTNT R, FiE BOLHMELEA RS CKRE, A ICP-MS REEnREsKRER 10 FTEGEE. ER
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Determination of 10 Elements in Vacant Gelatin Capsules by ICP-MS

ZHU Linjiaol’z, CHEN Yundongz, wuU Yongjiangl*(l.College of Pharmaceutical Sciences, Zhejiang University,
Hangzhou 310058, China, 2.Shaoxing Institute for Food and Drug Control, Shaoxing 312071, China)

ABSTRACT: OBJECTIVE To establish a method for the determination of 10 elements such as V, Cr, Mn, Ni, Cu, As, Sr, Cd,
Ba and Pb in vacant gelatin capsules by inductively coupled plasma-mass spectrometry(ICP-MS). METHODS The samples
were digested by microwave, and ten elements were determined by ICP-MS simultaneously. RESULTS The detection limit
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ranges of 10 hazard elements were 0.011-0.203 ng'mL", the method had good linear correlation(+>0.999), and the average
recoveries were in the range of 85%-115% with RSD less than 10%. CONCLUSION This method is accurate, sensitive,
convenient, and can be used to analyse the multi-elements in vacant gelatin capsules.

KEY WORDS: vacant gelatin capsules; elements analysis; ICP-MS
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JEICE AL B B HR. BISE TR Al it SRE
AR N, E 2 2010 AERR OO B AR DR
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Tt CR AL 27 25 ) ) AT T PR ESR P, i
A T A v I M 2 o0 JS 3 1R 2 4 Jot A K
AT 5T A FH IO I i 43 AR M P SR 5 25 8 1 A oL
WA, AL T RS O IR R 2 R On R B
(K53 BT T3, FE0E 30 LR L HEAT TR0
1 NEE5RHA
1.1 A 5l

Agilent 7700X FE RS 4 45 20 1 4R R X
(Agilent £H7)s MARS6 1B PR v fif 5 48 (CEM);
XS205 HLFRF(HEFREENEA 2 A n)); Milli-Q-
Reference HAI/KHLCHE I A F]). AHIR Mg 2l
(ANPEL A #]), 7K A4,

1.2 AriEYIR

Bl 8% ER. BLL . M. AR AR. L. A
PG B ARV RIS 1000 pgmL™', B 5 b
WD) B . BT R ARHER (A
B, WREESE 5124 1000, 1000, 100 pgrmL™", %
FRUED) 5T )

1.3

FEf AL 30 L, LA o kb H Tk A i Az =
(R HE o
o E AR 252 2013 4F 11 55 30 55 11 9

2 XWHE
2.1 HBORE A S B A U (ICP-MS) AR 4 A4
KEFHEM B, 76 He #5:0F i, &
AL ICP-MS TAEZH W F: Th&: 1550 W;
KHERE: 10.0 mm; FAEEE: 2 C; A0
i 1.03 L'min~'; BEFEHE: 0.10s™ s S Tk
B W ALY LI 0.538%; RUHfar LUAH
1.085%.
2.2 W
221 WA SIS WP B BIRR MRS
EiE, FHEBAUKFRRE S B mLA550.1 pglfi A
T
222 RAPUER BTG o ARG U
Bl ERL OB ML mb. BEL BE. B HERLOCE AR
TEVR O 5, FH2 % ER T B 8B 1 mLh 541 pg.
B4 ngs B4 pgs B2 pg. B4 pg. 1 pg. 248 pg.
B pgs I8 pg. B2 pelfIiE G 70 B AR R AT
T3 Dol RS 2 S U A bR E i A5 %50, 100, 200,
300, 400, 500 uL, %351 E 50 mL PET¥ KL &+,
F2%HIRIBE R, 5, 1921 R 5K E MR
THEV L -
223 EREEIEIS BURAES R
OIRHEL0.25 g, FEHEFRT, ERDHARET,
PR AREIRS mL, A, IR, &% LA,
TERANE, BB OO AT IR . SRR
THE, S8R WiEEeE, DURHMEEE, 17
TR BN R I S, O R A E R AU B
135 ‘CHNN3 hZe L0428 S GF I T (R I v
FERL0.5 ghidi), K AEMEE N25 mLFE R,
F > RE2% IR ULV 3~41K, £ IR VLT T4 i
2% AN IR AR R R, #EAT, EH0.22 pmiP)
TUFL IR i, 2 0 0 A A v A A A
W A1 AN A T
R MAHMEH

Tab 1 Parameter of microwave digestion

b2 THE B 18] /min - A $F/min g/ C /W
1 5 5 120 800
2 5 5 150 800
3 5 15 170 1 600
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3 FEFEERLWER
3.1 FRAEMZ 2

LLBSIK 2 I 5, RIS 4 1F R,
VDN 52 2% AR B FOARAE IR, LA 52 T A 3
AR IERSI RSBV B IV 7 - & | P A WA X 7
(Y), AHRE (ng-mL ") A EARBR(X), 2l bruf i
L. FICEMLTERNA )RR MR EOM LG
B W62, 45 LR W] 100 G 2 (1 b ol oy 2 2 1
KR RL, HIKFREII>0.999.

*2 fEHaKEMRE

Tab 2 Standard curves and linear ranges

BE WCE Yt 5 2 ALY
ng'mL
VY BI(ScP)  1=6.535X+0.037 0.999 5 2~10
B(Cr'?)  HU(Sc®)  Y=9.300X+0.247 0.999 8 8~40
Ei(Mn®)  %1(Sc®)  ¥Y=2.754X+0.036 0.999 6 8~40
BLNI®Y)  4%(Ge™)  ¥=5.588X+0.301 0.999 8 4~20

Hl(Cu®)  45(Ge™)
fili(As™)  4%(Ge™)
H(Ge™)

fwed"y Man')

Y=16.280X+6.277 0.999 2 8~40

¥=0.096 5X-5.44X 107 0.999 7 2~10

H8(Sr*®) Y=2.594X+0.022 0.9993  16~80

Y=0.030X+1.16 X107° 0.999 9 2~10

A(Bay #In'")  ¥=0.019 5X+0.001 1 0.9999  16~80

HPb™) H(In'")  Y=8.072X+1.122 1.000 0 4~20

3.2 [XERHIRLH IR

L2 % i BV V0L S 5 104, LA 45 A 13
£ Al 22 Bk Y. R FEABLAE R 4 70 38 (R A A A
WM. g5, M. 8. B B 1. B .
BB B ERARAR B 2 A s 0.009, 0.023,
0.024, 0.026, 0.047, 0.005, 0.007, 0.005, 0.066,
0.019 ng'mL™",
3.3 JiiEmIR H R Ao PR

% “2.2.37 WUR J7 0148 104350 25 R
Sy, DA 5 FE 0345 S 105 b A 2 B o6
I FRT R FEAELAE R 8% 70 25 19 5 VR A HA B B 1 PR
SEREW, Bl B BR. R AL BB AR HE. B
B IR BAAS H FR 43310 24 0.014, 0.076, 0.203, 0.087,
0.143, 0.044, 0.142, 0.011, 0.128, 0.085 ng'mL™",
SE PR 40.045, 0253, 0.676, 0.289, 0.476,
0.146, 0.472, 0.036, 0.426, 0.282ng'mL ",
34 PUREEMERE

53 MO A AR fEfE 2 7200, 300, 400 pL,
JEARAS50 mL, BEMKENE3D, S5 RHL. 5%
Bl R R EEL R B R EIRSD AR K 2.6%,
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1.8%, 2.5%, 1.7%, 2.7%, 3.3%, 1.9%, 2.5%,
2.3%, 2.5%(n=9), UiW]HAXES HIFEE PELT .
35 AN K

HFE A 200.25 g, 6, Zrili% “2.237 TR
JTERRAE, S AT E , MR & TR D
e SR B ELL B HL B BEL WL B0
S B 44E 43 ) 40,071, 0.243, 0.118, 0.093,
0.947, 0.069, 0.229, 0.002, 0.208, 0.112 mg-kg ';
RSDZ3 511 44.0%, 5.3%, 2.1%, 4.6%, 4.3%, 4.8%,
8.1%, 10.6%, 2.7%, 7.4%. 4R FEW], T ML
Rlbf, mewi R EIMNAEk,
3.6 NFEMI AR

W7 1 K o F i 6 T Y B % o R S it 3
oy, TE£90.25 g, KEEFE, EIHMEEET, N
A 92227 WUNRA T ERAEM SR, K
(80 pL). (100 pL). #5(120 pL)3 MK, &K
3y, F “2.2.37 BURDBRHAT ML, ER
25 mL, FFAZSRSAFREATINE , THEINFE [
HMRSD, RN, R ITTR KR
85%~115% [Al, £ IR & AT 2K .
F 3 10 f T F B A ENKE K RSD
Tab 3 Recoveries of 10 elements and RSD

. [ Wi % (RSD)/% []{ % (RSD)

ek kT akp TEE%
BV 90.7(0.7)  93.3(3.6)  95.4(1.2) 93.1(2.9)
B (Cr*?) 99.9(4.3)  97.7(2.0)  99.2(2.2) 98.9(2.8)
H(Mn®)  100.7(3.6)  100.3(2.1)  100.4(2.8)  100.5(2.5)
HA(NI®) 98.8(3.9)  98.6(2.4)  96.0(1.0) 98.7(2.7)
Hl(Cu®)  107.5(8.4) 102.5(1.6)  97.1(6.2) 102.5(7.0)
fifi(As™) 86.1(4.2)  85.8(2.5)  89.1(2.6) 87.0(3.3)
H (S 99.2(0.5)  97.4(23)  97.1(2.5) 97.9(2.0)
(™ 105.4(4.3)  100.1(1.9)  101.3(1.8) 102.3(3.5)
H(Ba")  100.5(2.1)  103.6(2.1)  104.7(4.0) 102.9(3.1)
P 106.5(0.4) 105.5(1.7) 104.7(4.4) 105.5(2.5)

3.7 R E

FEHEFE S PAT W20y, 4% “2.2.37 TR J5ik
&AL L, BRI AR IR, B
BN mL, B50 mLAEME T, IN2%00 Rk 2
ZI8E, FRAY, RIS KO0 AR O 4 AR
W E, B2 P, MARTE 2R T
THEAFAH N IR EE, SEmif 8 & o H &8, 4
R4,

BN I 252 2013 45 11 55 30 2555 11 JY)



R4

PR IR 10 AT A B (n=2)

Tab 4 Contents of 10 elements in samples of vacant gelatin capsules(n=2)
B TLESE/mgkg
P BV B (Cr*) i (Mn®®) BLNI) Hij(Cu®) fili(As™) H8(Sr*®) fed™  giBaly  HEerT)
IR 0.087 207.1 8.083 1.801 1.911 0.220 26.58 0.156 13.52 3.998
2Y 0.155 166.9 8.478 0.350 2.246 0.215 19.82 0.009 5.181 0.445
3h 0.117 78.50 1.170 0.396 2.330 0.176 11.35 0.024 6.740 0.458
4Y 0.108 99.24 1.412 0.261 2211 0.070 9.558 0.010 3.867 0.311
5" 0.075 41.49 1.810 0.164 4.445 0.059 3.327 0.008 1.359 0.278
6" 0.152 75.54 1.609 0.209 3.208 0.142 7.370 0.009 2.132 0.444
7Y 0.074 48.72 3.652 0.134 0.889 0.042 4.374 - 1.194 0.151
Y 0.101 84.68 1.758 0.291 2.797 0.153 10.24 0.007 2.906 0.398
9" 0.114 83.08 1.926 0.201 0.654 0.098 6.025 - 6.162 0.214
10" 0.049 3.268 1.627 0.912 0.675 0.228 63.40 0.047 4.982 2.054
11 0.115 1.676 0.442 0.166 0.932 0.035 1.061 - 0.339 0.164
12 0.055 0.792 0.174 0.092 0.581 0.059 0.102 - 5.448 0.125
139 0.087 1.867 1.028 0.380 1.911 0.068 34.88 - 2.879 0.543
149 0.155 2.051 1.036 0.486 2.246 0.087 36.21 0.007 2.896 0.813
15 0.067 1.342 3.431 0.495 0.688 0.267 17.15 0.020 5.968 0.380
16 0.073 0.491 0.304 0.467 0.600 0.130 0.407 0.013 0.798 0.398
17 0.083 0.488 0.542 0.500 0.734 0.171 0.298 0.008 0.645 0.385
18 0.046 0.760 1.741 0.402 0.608 0.261 1.513 0.034 1.209 0.565
19 0.068 0.212 0.180 0.123 0.797 0.247 0.078 0.004 0.817 0.342
20 0.068 0.713 1.043 0.910 0.759 0.166 0.444 0.018 1.231 1.014
21 0.086 0.500 0.362 0.476 0.694 0.229 0.566 0.027 2.233 0.801
22 0.078 0.548 0.416 0.465 0.600 0.274 0.508 0.020 2.458 0.886
23 0.079 0.467 0.436 0.568 0.479 0.270 0.499 0.023 2.307 0.901
24 0.031 0.546 0.378 0.555 0.970 0.275 0.509 0.024 2.136 1.064
25 0.057 0.720 2.317 0.961 0.461 0.276 0.631 0.055 3.181 1.514
26 0.061 0.476 1.003 0.722 0.479 0.272 1.534 0.066 2.437 1.385
27 0.059 0.744 0.190 0.243 0.832 0.215 0.251 0.015 0.441 1.431
28 0.055 0.475 0.440 0.420 0.694 0.274 0.880 0.036 2.307 0.862
29 0.091 1.466 0.288 0.532 0.613 0.281 0.226 0.011 0.900 1.791
30 0.071 0.512 1.158 0.765 0.569 0.163 0.536 0.019 0.890 0.615
TEe 1~9 52 TS Lo R HERE s 10 508 S BB ARFE i 11~30 SN S b kRl VP JIEJCR AL 40 mgkg™'s — FES A
WE DT ERR

Note: 1-9: industrial gelatin capsules; 10: capsules in which level of Cr is higher than 2 ng-kg™'; 11-30: capsules in which content of Cr is less than

2 ng'kg™"; VP: total content of detected elements is higher than 40 ng-kg™'; —: content of Cd is less than limit of quantitation
4 itig B, As KZFE10%, HORK

A 2 56 SR P A 3 AR PR DAV R 5 4
TCER MBS, R HAG PR R, W R R
B, DARAE S E S0 a, A BRAR AR S AL
B MR R R 20,25 g b NS mLAH g
A mLEGRR, 74 T bR Rl i 58 4
Al TERRAR 0K, 1M = A RO A 52 56
MK, WO IEF SR IR o L R o R 1) n A it P
F ) %% A3 150 °C, 50 min, [FISCRSH BT R

PR HI 25 2013 45 11 55 30 4355 11 JY)

FE 0 RE 43 B ik F%2 A AS AT 3 G Hh A7 A SR AR L
N, AT BB A ERE R 2, RT3
BN, PREAERE, WRH AL GEF5IE,
REIFE S A Frizoc e SR G & i S,
MR RE S AT 25 L R I s e R R
JUKREM, Az e #5i(Sc). #(Ge). H(In)
X 3 ATCEENWARTTE, FE S IR AL N
NSRS
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I T KA IR I (FAAS) A7 S840 J5 ¥
W72 (GFAAS) R 15 Y6 7J:(AFS), ICP-MS 1] H
T2 Ebh 2RO R W R E, KRS T
We R, HEATHARMAS R, 85 76 5 e

76 21 LA A 1 fibds & B2 mgkg ', 3 HikIE
TCE M E>40 mgkg ' ATTVEUERI AT AE . R AT
fE, WTHT R ORER ZROTRINE, #E
SRS W T 2 o JU T ) B 22 4 o

BRI EE, REEHE. CEWR A2 P20
FO MR 1 P

SRR PRI E A SRR, R O RS t
BN 0.2~207.1 mgkg ' (F 10 HERE BT ARAER &
(12 mgkg™"), M. Gl SIS BN, B
R 0.125~3.998 meg-kg ™ (H I E0 5 Ak 5 SR A T 2]
R HT<0.5 mgkg ™), HAlICEH . BRI (3]
A<l mgkg o N 4 0] AW R BE, 9 HEH] Tk
AP I 28 O S HE B S R IA>2 mgkg T, A
#207.1 mg-kg™, 17 HAR. B, BUHXA R,
TR0 B [ 5 70 2 S I >40 mekg (2 (3]
MR E T4 B 0 Y <40 mgkg): BUAEASZ T
Mr B AE = IO e, A T R AR IR O
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HPLC 7 #HEL M o] B R F R A KR
KE, RETF, TR, BHE@A SRR, 4KE 050011)

WE. B AIMNE BB TELEREA A% RP-HPLC, /3% £ A Phenomenex Luna Cjg #:(4.6 mmx250 mm
5um), #AEHAE: pH 6.1 &b i (3R 34 g BEEt7E T 900 mL /K, JAKREKAN pHAELZE 6.1, MRAFHEZE 1000 mL)-FE-2
BE(77 581 15), Aik: 1.0 mL'min™', #@%k%: 210 nm, Hi&: 50 C, R HRTEHEE /AL 24.68~370.28 pgmL™ A,
L Rk R RAFEER R (=1.000 0), ZAKAHREA 1.05 ng, Fit AFMARTEE 5AR4R TR 28 A& B 7 2 19 69
S BERAT, TR T HBRAART FEE BRI XD AN,

KPR HRMATEZRBR; AXYR; S RAMEE R
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Determination of Related Substances of Lincomycin Hydrochloride Eye Drops by HPLC

ZHANG lJing, ZHU Jianping, CHANG Junshan, YANG Liang(Hebei Institute for Food and Drug Control,
Shijiazhuang 050011, China)

ABSTRACT: OBJECTIVE To establish a method for determination of related substances in Lincomycin Hydrochloride Eye
Drops by HPLC. METHODS The determination was performed on Phenomenex Luna C;g column(4.6 mmx250 mm, 5 pm),
and the mobile phase consisted of 77 mL buffer(dissolved 34 g phosphoric acid in 900 mL water and adjust to pH 6.1 with
concentrated ammonia and diluted to 1 000 mL with water), 8 mL methanol and 15 mL acetonitrile at the flow rate of
1.0 mL-min"". The detection wavelength was 210 nm. The column temperature was 50 ‘C. RESULTS The linearity was found
in the range of 24.68-370.28 pgmL™' for lincomycin(=1.000 0). The detection limit of lincomycin was 1.05 ng.
CONCLUSION The method can separate lincomycin effectively from its degradation product and antimicrobial, and is
suitable for the determination of impurities in Lincomycin Hydrochloride Eye Drops.
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